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痦 1 畎 Ⱒ✵㔿䏑⽭䏑 
㔿⡤䏑暟꡼곿溶䧭⚹⚆歲Ⱒ岤涸梠㞯꡼곿⛓♧կ㔿⡤䏑䒙暟皍獦㔿⡤䏑暟䧴㔿䏑⤺獦㘏㖤僽䭷

㖈欰❡ծ欰崞ㄤⰦ➭崞⸓务❡欰涸⚜㣟⾲剣ⵄ欽⟟⧩䧴罏赡劢⚜㣟ⵄ欽⟟⧩告鄄䫘䒙䧴罏佞䒙涸㔿䙖ծ⼱
㔿䙖ㄤ縨✵㺂㐼务涸孞䙖涸暟ㅷծ暟餘⟄⿺岁䖒ㄤ遤筛岁錞錞㹁紵Ⰶ㔿⡤䏑暟盗椚涸暟ㅷծ暟餘կ㔿⡤䏑暟
涸ⴔ碫倰岁剣㢴猫䭽⻊㷖䚍餘〳ⴔ⚹剣纸㔿⡤䏑暟ㄤ偽纸㔿⡤䏑暟Ⱖ务剣纸㔿䏑猫碫⠍㢴覆⿺薴㔵鳅
䎛㥵䮦封䚍剣纸暟VOCsㄤ⼱䮦封䚍剣纸暟SVOCsⰨ剣鴲獴䚍ծ䭯⛉䚍ㄤ嫫䚍㣐㢴侨ꦼ很✵宐
꣭鍒綕䢨务ꢂ❡暟撑勇溶鄄⴩⚹껷銳港崵湡叻կ 

㖈շ务⼶➃字Ⱏㄤ㕂㔿⡤䏑暟寓群梠㞯꣈屛岁ո2020 䎃晜务㔿⡤䏑䒙暟〳ⴔ⚹䊨⚌㔿⡤䏑暟ծ欰
崞㘏㖤ծ䒊瘰㘏㖤ծⱚ⚌㔿⡤䏑暟ㄤ⽭ꤗ䏑暟瘝կⰦ务⽭ꤗ䏑暟皍獦⽭䏑僽䭷⴩Ⰶ㕂㹻⽭ꤗ䏑暟ぜ䔶䧴
罏呏研㕂㹻錞㹁涸⽭ꤗ䏑暟ꊹⵆ叻ⲥㄤꊹⵆ倰岁雩㹁涸Ⱘ剣⽭ꤗ暵䚍涸㔿⡤䏑暟⠔㼆䧮㕂欰䙖梠㞯ㄤ➃
碫⨴䐀匬䧭⚚ꅾ㪭胇կշ⽭ꤗ䏑暟ꊹⵆ叻ⲥ鸑太ոGB 5085.7-2019錞㹁㔿⡤䏑暟⣜研GB 5085.1։GB 
5085.6⟄⿺շ⽭ꤗ䏑暟ꊹⵆ䪮助錞薴ոHJ 298-2019鵳遤ꊹⵆⳝ僽Ⱘ剣臱赤䚍ծ嫫䚍ծ僒敍䚍ծ导䎾
䚍瘝♧猫䧴㢴猫⽭ꤗ暵䚍涸㾩✵⽭ꤗ䏑暟կ蕯䖉ꊹⵆ涸㔿⡤䏑暟溶絑㖈շ⽭ꤗ䏑暟ぜ䔶ո务太偽곢鵳遤
ꊹⵆ〳湬䱹ⴼ㹁㾩✵⽭ꤗ䏑暟կ 

姼㢪ꥥ满⻊㷖䊨⚌㼆㕂字絑崸涸佅丒嫱ꅾ傈渤⸈㣐剣嫫剣㹲暟餘欰❡⢪欽ッ䭯絯㟞넞䙖⸷倝寓群
暟䒸封涸梠㞯㸝Ⰼ꡼곿姻「ⵌ爢⠔ぐ歲涸䎛岌Ⱒ岤կ♶ず✵䌢錞寓群暟倝寓群暟僽䭷倝鵛封梡䧴鄄Ⱒ岤
㼆欰䙖梠㞯䧴➃⡤⨴䐀㶸㖈굥ꤗ㼿劢紵Ⰶ盗椚䧴罏梡剣盗椚䲃倶♶駈⟄剣佪꣈䱽Ⱖ굥ꤗ涸寓群暟Ⱘ剣
欰暟嫫䚍ծ梠㞯䭯⛉䚍ծ欰暟稡獤䚍瘝暵䖄կ䒓㾝倝寓群暟屛椚傁僽寓群꣈屛余㗏䧶ぢ紷帿䲀鵳涸䗳搬絕
卓⛲僽欰䙖梠㞯餘ꆀ䭯絯佖㊤鵳玐务涸ⰻ㖈銳宠կ 

1.1 䮦〄䚍剣劼暟 
䮦封䚍剣纸⻊ざ暟 VOCsVolatile Organic Compounds僽♧碫剣纸⻊ざ暟涸絡獦鸑䌢僽䭷㖈㹔庛

♴껒ㄤ襒导⾓㣐✵ 133.132kPaծ䌢⾓♴屗挿㖈 50~260˫⟄ⰻ涸剣纸⻊ざ暟⺫䭍掬捎碫ծ蔉껺捎ծ㢴梠蔉
껺捎ծꂾ碫ծꄏ碫瘝կVOCs 㹔㢪⚺銳勻彂✵敍俱敍掔ㄤ❜鸑鵘鳕㹔ⰻ⚺銳勻荈✵敍撋ㄤ㣔搬孞瘝敍掔❡
暟ծエ掆ծꅷ军ㄤ掱靈瘝掆꨺䒊瘰ㄤ鄳껑勞俱ծ㹻Ⱘծ㹻歏ծ幡裂⵫瘝կVOCs 㼆➃⡤⨴䐀Ⱘ剣ꅾ㣐䕧ㆇ
⠔⠟㹲➃涸聽腮ծ胄腮ծ㣐腰ㄤ牟絑禹絡鸣䧭雵䗴⸂Ⲹ鷍瘝⚚ꅾた卓欨荛〳腊荝浓կ 

湡⵸㕂ⰻ崵㹁㔿䏑务 VOCs 涸䌢欽倰岁僽곝瑟/孞湱蒀靶䧴孞湱蒀靶餘靶岁(HS-GC/GCMS)ծオ䪊䯲꧋
/GC-MS 岁(P&T-GCMS)կ 

1.2 ⼱䮦〄䚍剣劼暟 
⼱䮦封䚍剣纸寓群暟(Semi-Volatile Organic Compounds, SVOCs)♧菚僽䭷齡❈䮦封䚍鳅烯ծ♶很✵宐

⚂僒很✵剣纸很⵫务屗挿㖈 170։350˫歋✵ⴔ碫⣜研垷祍絑䌢♸䮦封䚍剣纸暟剣❜⿸ծ襒导⾓㖈
13.3։10-5 Pa 涸剣纸暟僽群俱ծⵖ蚋ծⱚ蚋瘝剣纸⻊䊨涸ꅾ銳⾲俱罜鄄㣐ꆀ䎾欽կ鵯碫剣纸暟僒䭯⛉㶸㖈
✵瑟孞ծ宐ծ㕼㡝瘝梠㞯务腊鵴騄猌⠛鳕Ⱘ剣♧㹁涸嫫䚍ㄤ欰暟襴獤⡲欽կSVOCs ⚺銳⺫䭍✳㏲薉碫ծ
㢴梠蔉捎碫ծ剣纸ⱚ蚋碫ծ守去薅碫ծ㢴守翫薅碫ծぼ㊋碫ծ㌄㉆碫ծ鲜㛇薅碫ծ龇薅✳歌ꃑꂾ碫ծ千鲜㛇
腂碫ծ薅腂碫ծ薅ꂛ碫ծ㢴守蟼碫ㄤ㢴徃翫薅ꄍ碫瘝⻊ざ暟կ鵯❈⻊ざ暟㶸㖈✵ぐ猫❡ㅷ务㥵䒊瘰勞俱ծ
歏㶩❡ㅷծ㹻Ⱘծ紼絉ㅷծ导鲨ծ翸孽ꂾ岙屁ㄤ㝕俱瘝կꛏ㼆㔿䏑务涸⼱䮦封䚍剣纸寓群暟䧮㕂梠㞯鿈溶
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絑封䋒㹊倶✫湱䎾涸䲿》⿺港崵叻ⲥ㼆梠㞯港崵ծ梠㞯寓群ㄤ꣈屛Ⱘ剣ꅾ銳䠑⛐կ 
 Ⱒ✵ SVOCs 涸唬崵ꤑ✫⢪欽 LC 叙た遥欰禹絡ㄤ LC-MS/MS ⴔ區孽㛇歌ꃑꂾ碫涸ⱚ蚋婎殆㢪GCծ
GC-MS ⿺ GC-MS/MS ➠僽ⱚ蚋婎殆ծ㢴守翫薅ծ㢴梠蔉捎⟄⿺✳㏲薉碫⻊ざ暟唬崵涸껷鷥⟉㐼կ 

1.3 偽劼⯋稇⿺⻊ざ暟 
ꥥ满➃碫䊨⚌ㄤ爢⠔涸封㾝馊勻馊㢴涸ꅾꆄ㾩鄄ꅺ佞ⵌ欰暟㕕梠㞯鸣䧭寓群✲佦곸封կ歏㶩䏑䒙

暟ծⲅꆄ䏑暟瘝㺢ゎꅾꆄ㾩涸⽭ꤗ䏑暟ծ㙹䋑欰崞㘏㖤ծ「ꅾꆄ㾩寓群涸㕼㡝ㄤ小獤暟瘝僽梠㞯务ꅾ銳涸ꅾ
ꆄ㾩寓群彂կꅾꆄ㾩寓群꣈屛溶䧭⚹䔲⵸ㄤ➚た梠㞯⥂䫡涸ꅾ挿կꅾꆄ㾩寓群暟涸㶸㖈ㄤ鴲獴, ⠔㼋荝荈搬
ㄤ⼱荈搬欰䙖禹絡(㥵寐屎ㄤ廩屯小獤暟ծ㕼㡝瘝)涸梠㞯寓群䎇⽭㹲➃碫ㄤ⸓嗃暟⨴䐀կ 

湡⵸㼆✵㔿䏑⽭呋ㅷ务涸ꆄ㾩ゎꆀⴔ區⟉㐼剣 ICPծICP-MSծ⾲㶩エ佐⯕靶⟄⿺ X 㼘絁⟉㐼㥵 EDX
瘝կ姼㢪猌㶩蒀靶⟄⿺稘㢪ⴔ⯕⯕䏞雦瘝⟉㐼⛲〳欽✵ⴔ區㔿䏑务湱Ⱒ涸剣嫫剣㹲暟餘ⴔ區կ 

1.4 倝寓厩暟 
倝寓群暟薉俒ぜ獦⚹Emerging ContaminantsⰦ嚋䙁僽㖈副⚆紬 90 䎃去劣鄄䲿ⴀ荈姼Ⰼ椕薴㔵

ⰻⰢ✵倝寓群暟涸灇瑕鵳Ⰶ䘯鸟封㾝劍կ湡⵸㕂꣢㕂ⰻ㼿偽Ⱒ✵倝寓群暟涸勉㪭㹁⛐կ➢梠㞯盗椚錭䏞勻
溏倝寓群暟♧菚僽䭷倝鵛封梡䧴鄄Ⱒ岤㼆欰䙖梠㞯䧴➃⡤⨴䐀㶸㖈굥ꤗ㼿劢紵Ⰶ盗椚䧴罏梡剣盗椚䲃
倶♶駈⟄剣佪꣈䱽Ⱖ굥ꤗ涸寓群暟կ倝寓群暟Ⱘ剣欰暟嫫䚍ծ欰暟稡獤䚍瘝㛇劥暵䖄կ姼㢪鵮Ⱘ剣굥ꤗꥧ
誋䚍ծ梠㞯䭯⛉䚍ծ勻彂䎛岌䚍㔔姼屛椚ꦼ䏞㣐կ 

 
愿 1. 䧮㕂倝寓群暟屛椚胜兞傞ꢂ絁 

湡⵸㕂꣢副䎛「Ⱒ岤涸倝寓群暟⚺銳⺫ゎ㔋㣐碫1䭯⛉䚍剣纸寓群暟POPsծ2ⰻⴔ屲䎁䪓暟
EDCsծ3䫒欰稇ծ4䗎㝕俱MPsկ䧮㕂 2023 䎃晜涸ꅾ挿盗䱽倝寓群暟幡⽀⺫ゎ✫ 14 碫暟餘
Ⱖ务㣐㢴侨⚹շ倛䗞ㆥ㼷种Ⱆ紨ոぜ⽀务涸 POPs姼㢪鵮⺫䭍Ⱖ➭剣嫫剣㹲暟餘㥵✳守歌掬ծ♲守歌掬
瘝ծ䫒欰稇ㄤ㡧㛇ꂛ瘝կ倝寓群暟猫碫籖㢴⚂僽♧⚡䒓佞䒭涸幡⽀ꥥ满港崵䪮助涸鵳姿ծ雩濼涸䲿⼮ծ
ㄤ⠛絡岁錞涸鷶姿⨴Ⰼ模㊤倝寓群暟侨ꆀ䚪⡤⠔彂彂♶倗涸䭯絯㟞⸈կ 
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愿 2. 倝寓群暟涸⚺銳猫碫 

1.4.1 䭯⛉䚍剣劼寓厩暟POPs 
䭯⛉䚍剣纸寓群暟POPs僽䭷鸑鵂ぐ猫梠㞯➝餘(㣐孞ծ宐ծ欰暟⡤瘝)腊㢿Ɤ騄猌鴲獴䎇Ɤ劍㶸㖈✵

梠㞯Ⱘ剣Ɤ劍婎殆䚍ծ欰暟襴獤䚍ծ⼱䮦封䚍ㄤ넞嫫䚍㼆➃碫⨴䐀ㄤ梠㞯Ⱘ剣⚚ꅾ⽭㹲涸㣔搬䧴➃䊨ざ
䧭涸剣纸寓群暟餘կ2001 䎃 5 剢翫ざ㕂梠㞯錞够縭UNEP㖈榰Ⱙ倛䗞ㆥ㼷种⚺䭯鸑鵂✫շⰢ✵䭯⛉䚍
剣纸寓群暟涸倛䗞ㆥ㼷种Ⱆ紨ո皍獦POPs Ⱆ紨傋㖈⥂䫡➃碫⨴䐀ㄤ梠㞯⯝「䭯⛉䚍剣纸寓群暟䕧
ㆇկ䧮㕂僽Ⱆ紨涸껷䪠綖紨㕂Ⱆ紨✵ 2004 䎃姻䒭欰佪կ 

POPs Ⱆ紨僽♧⚡⼱䒓佞䒭涸Ⱆ紨䨔姺湡⵸溶絑剣 30 猫/碫暟餘⴩ⰆⵌⰖ紨务կPOPs 㔔Ⱘ剣⼱䮦
封䚍⿶獦Ɤ騄猌鴲獴䚍㔔姼㣐㢴ꅷ欽 GC ⴔ猌絕ざぐ猫唬崵㐼鵳遤崵㹁㼆✵Ⰼ孮⻊ざ暟太ꅷ欽
LCMSMS 崵㹁կ 

 
    愿 3. POPs Ⱆ紨⺫ゎ涸⻊ざ暟幡⽀ 

1.4.2 ⰻⴔ屲䎁䪓暟EDCs 
梠㞯ⰻⴔ屲䎁䪓暟⿶獦⡲梠㞯碫慨稇僽䭷♧碫䎁䪓⡤ⰻ♸欰暟⡤涸姻䌢遤⚹⿺欰婤ծ封肫湱Ⱒ涸姻䌢

慨稇涸ざ䧭ծ㶸⪰ծⴔ屲ծ⡤ⰻ鵘鳕ծ絕ざ⿺嶊ꤑ瘝鵂玐涸暟餘կEDCs ♶➑㶸㖈✵䊨⚌♲䏑务〳⟄鸑鵂
굹ㅷծ宐⡤ծ瑟孞鵳Ⰶ➃⡤䕧ㆇ慨稇去靧կ邍 1 㼆 EDCs 鵳遤✫涸ⴔ碫կ 
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邍 1. 梠㞯ⰻⴔ屲䎁䪓暟涸ⴔ碫 
ⴔ碫 Ⱘ⡤暟餘 勻彂 

㣔搬꧘慨稇 ꧘✳ꃫծ꧘ꂼծ꧘♲ꃫ 欰暟⡤ⰻ絈脅ⴔ屲 

嗃暟䚍꧘慨稇ㄤ溫蝒䚍꧘慨稇 䒗랕ꂼ碫ծ껺鞝꧘ꂛ 㣐鿈ⴔ勻彂✵鞝猰嗃暟ㄤ梠㞯务蛚蝒嫫稇 

➃䊨ざ䧭꧘慨稇 
䊹掜꧘ꂛ溶掬꧘ꂛ拠

꧘ꃫ 

〡剪鼙㶲蚋䧴⤛鵳㹻殌欰Ɤ涸ず⻊慨稇 

梠㞯⻊㷖寓群暟 PCBsծ掬㛇ꂛծDDT 絟続勞俱ծ㟞㝕⵫✌⻊⵫ծざ䧭ⱚ蚋 

ꆄ㾩碫 ꜍ծꞑծ寏 / 

䔲⵸ EDCs 涸⚺銳⟉㐼ⴔ區倰岁僽蒀靶岁ㄤ蒀靶餘靶翫欽䪮助GCMSծLCMSMS㼆✵ꅾꆄ㾩唬崵
〳ꅷ欽 ICP-OESICP-MS 瘝鵳遤崵㹁կ 

1.4.3 䫒欰稇 
䫒欰稇涸罣蚋䚍⿺㖈梠㞯务涸唬ⴀ溶鷶幯䧭⚹㪭胇➃碫⨴䐀ㄤ欰䙖㸝Ⰼ涸掚挿霢곿կ呏研⡲欽纸椚♶

ず䫒欰稇〳ⴔ⚹β-ⰻꃀ腂碫ծ㣐梠ⰻꂾ碫ծ孽㛇祪薗碫ծ熬腂碫ծ㌄霿ꂼ碫ծ㔋梠稇碫ծ守꩓稇碫瘝կ梠
㞯呋ㅷ务䫒欰稇涸唬崵僽梠㞯㸝Ⰼ⨴䐀霉⟟涸ꅾ銳叻ⲥ⛓♧告歋✵梠㞯呋ㅷ䧭ⴔ撑勇䫒欰稇婎殆崽䏞
鳅⡛㔔姼⠔㼆唬ⴀ鸣䧭㔮ꦼկ䫒欰稇㣐㢴⚹匧䚍⻊ざ暟㔔姼㢴ꅷ欽巊湱蒀靶⿺巊餘翫欽䪮助唬崵կ 

1.4.4 䗎㝕俱MPs 
䗎㝕俱涸嚋䙁僽 2004 䎃歋薉㕂兜ⵄ薹倛㣐㷖 Richard Thompson 侅䱇⿺Ⱖ㔙ꢭ껷妃䲿ⴀ䗎㝕俱⿶鄄

獦⚹嵳峕务涸 PM2.5♧菚㹁⛐⚹㽯㼄㼭✵ 5mm 涸㝕俱곾磜ծ䗎紦絶ծ岙屁㝕俱䧴罏謭芘瘝կ䗎㝕俱〳ⴔ
⚹ⴲ紩䗎㝕俱ㄤ妃紩䗎㝕俱կ㖈 2016 䎃〮䒓涸痦✳㾉翫ざ㕂梠㞯㣐⠔副䗎㝕俱涸寓群鄄⴩Ⰶ梠㞯♸欰䙖
㷖猰涸痦✳㣐猰㷖꡼곿կ䗎㝕俱鸑鵂ぐ猫鸀䖈鵳Ⰶ梠㞯㖈嵳峕ծ넞⾲务㖲鄄唬崵ⴀ剒た鸑鵂굹暟Ꝇ鄄➃
⡤エ佐կ䗎㝕俱㼆➃⡤涸⽭㹲⚺銳⺫䭍湬䱹䶑Ⰶծ䗎㝕俱务劥魧ゎ剣涸幑⸈⵫ծ䗎㝕俱エ꣡涸剣纸寓群暟
瘝կ邍 2 ⴩⚿✫䗎㝕俱䌢欽涸ꊹ㹁倰岁կ 

邍 2. 䗎㝕俱䌢欽ꊹ㹁倰岁 
倰岁 ⟉㐼 ⠏挿 緃挿 

湡唬岁 ⯕㷖儑䗎Ꞥ 䘯鸟ծ皍⤑ 霴ⴼ桧넞 

⯕靶岁 
儑䗎紤㢪⯕靶 ⥌尼鳅䔂乼⡲皍⤑ 

瑟ꢂⴔ鳹桧鳅⡛㼆梠㞯呋ㅷ♴
ꣳ⚹ 20 μm 

儑䗎䬘削⯕靶  瑟ꢂⴔ鳹桧鳅넞 
⥌尼鳅烯乼⡲鳅撑勇唬崵梠㞯
呋ㅷ傞䌢剣蚃⯕䎁䪓 

掚ⴔ區岁 
掚鄬鍒孞湱蒀靶餘靶䪮助 呋ㅷ偽꨽撑勇⵸㢅椚 㶸㖈霴ⴼ굥ꤗ⚂灶㗁呋ㅷ 
蟋》掚膴꣡孞湱蒀靶餘靶
䪮助 

♧妃鵳呋〳㼆㢴猫䧭
ⴔ鵳遤㹁ꆀⴔ區 

鵳呋ꆀ㼱♶鷓ざ㢅椚㣐⡤獤呋
ㅷ 
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痦 2 畎 㔿䏑⽭䏑唬崵湱Ⱒ岁錞 
2.1 䮦〄䚍剣劼暟 VOCs 

邍 3. VOCs 唬崵湱Ⱒ叻ⲥ 

䎸〿 叻ⲥ〿 叻ⲥぜ獦 
1 HJ 643-2013 㔿⡤䏑暟 䮦〄䚍剣劼暟涸崵㹁 곝瑟孞湱蒀靶-餘靶岁 
2 HJ 642-2013 㕼㡝ㄤ小獤暟 䮦〄䚍剣劼暟涸崵㹁 곝瑟/孞湱蒀靶-餘靶岁 
3 HJ 714-2014 㔿⡤䏑暟 䮦〄䚍⽖➿捎涸崵㹁 곝瑟孞湱蒀靶-餘靶岁 
4 HJ 760-2015 㔿⡤䏑暟 䮦〄䚍剣劼暟涸崵㹁 곝瑟-孞湱蒀靶岁 
5 HJ 874-2017 㔿⡤䏑暟 ⚋掜ꄏծ⚋掜臟ㄤ⛩臟涸崵㹁 곝瑟-孞湱蒀靶岁 
6 HJ 891-2017 㔿⡤䏑暟 㢴守翫薅涸崵㹁 孞湱蒀靶-餘靶岁 
7 HJ 950-2018 㔿⡤䏑暟 㢴梠蔉捎涸崵㹁 孞湱蒀靶-餘靶岁 
8 HJ 975-2018 㔿⡤䏑暟 薅禹暟涸崵㹁 곝瑟-孞湱蒀靶岁 
9 HJ 976-2018 㔿⡤䏑暟 薅禹暟涸崵㹁 곝瑟/孞湱蒀靶-餘靶岁 

10 GB 5085.3-2019 ⽭ꤗ䏑暟ꊹⵆ叻ⲥ 嵵ⴀ嫫䚍ꊹⵆ 

 

2.2 ⼱䮦〄䚍剣劼暟 SVOCs 
邍 4. SVOCs 唬崵湱Ⱒ叻ⲥ 

䎸〿 叻ⲥ〿 叻ⲥぜ獦 
1 HJ 711-2014 㔿⡤䏑暟ꂛ碫⻊ざ暟涸崵㹁孞湱蒀靶岁 
2 HJ 912-2017 㔿⡤䏑暟 剣劼守ⱚ蚋涸崵㹁 孞湱蒀靶-餘靶岁 
3 HJ 892-2017 㔿⡤䏑暟 㢴梠蔉捎涸崵㹁 넞佪巊湱蒀靶岁 
4 HJ 963-2018 㔿⡤䏑暟 剣劼熧碫ㄤ䬾ꤑ赈蝍ꂾ碫瘝 47 猫ⱚ蚋涸崵㹁 孞湱蒀靶-餘靶岁 
5 HJ 950-2018 㔿⡤䏑暟㢴梠蔉捎涸崵㹁 孞湱蒀靶-餘靶岁 
6 HJ 951-2018 㔿⡤䏑暟⼱䮦〄䚍剣劼暟涸崵㹁 孞湱蒀靶-餘靶岁 
7 HJ 1025-2019 㔿⡤䏑暟 孽㛇歌ꃑꂾ碫ⱚ蚋涸崵㹁 叙た遥欰-넞佪巊湱蒀靶岁 
8 HJ 1026-2019 㔿⡤䏑暟 孽㛇歌ꃑꂾ碫ⱚ蚋涸崵㹁 넞佪巊湱蒀靶-♲ꅾ㔋匧勍餘靶岁 
9 GB 5085.3-2019 ⽭ꤗ䏑暟ꊹⵆ叻ⲥ 嵵ⴀ嫫䚍ꊹⵆ 

10 GB 5085.6-2019 ⽭ꤗ䏑暟ꊹⵆ叻ⲥ 嫫䚍暟餘ゎꆀꊹⵆ 
 

2.3 偽劼暟⿺⻊ざ暟 
邍 5. 偽劼暟⿺⻊ざ暟唬崵湱Ⱒ叻ⲥ 

䎸〿 叻ⲥ〿 叻ⲥぜ獦 
1 HJ 634-2012 㕼㡝 孽宆ծ❇炦ꃑ渮宆ծ炦ꃑ渮宆涸崵㹁 守⻊꜅很巊䲿》-ⴔ⯕⯕䏞岁 
2 HJ 687-2014 㔿⡤䏑暟 Ⱉ⟟Ꜵ涸崵㹁焦嶊鍒 抠搞⾲㶩エ佐ⴔ⯕⯕䏞岁 
3 HJ 745-2015 㕼㡝 宊⻊暟ㄤ䚪宊⻊暟涸崵㹁 ⴔ⯕⯕䏞岁 
4 HJ 752-2015 㔿⡤䏑暟 ꜕ꞕꜤㄤ꜃涸崵㹁崵㹁 瀖㟯拝⾲㶩エ佐ⴔ⯕⯕䏞岁 
5 HJ 766-2015 㔿⡤䏑暟 ꆄ㾩⯋稇涸崵㹁 歏䠭羒ざ瘝猌㶩⡤餘靶岁 
6 HJ 786-2016 㔿⡤䏑暟 ꜍ծꝔㄤꞑ涸崵㹁 抠搞⾲㶩エ佐ⴔ⯕⯕䏞岁 
7 HJ 787-2016 㔿⡤䏑暟 ꜍ㄤꞑ涸崵㹁 瀖㟯拝⾲㶩エ佐ⴔ⯕⯕䏞岁 
8 HJ 781-2016 㔿⡤䏑暟 22 猫ꆄ㾩⯋稇涸崵㹁 歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶岁 
9 GB 5085.3-2019 ⽭ꤗ䏑暟ꊹⵆ叻ⲥ 嵵ⴀ嫫䚍ꊹⵆ 

10 HJ 1211-2021 㔿⡤䏑暟 偽劼⯋稇涸崵㹁 岚Ɤ蒀侔 X 㼘絁蚃⯕⯕靶岁 
11 DB37/T 4542-2022 㔿⡤䏑暟 Ⱉ⟟Ꜵ涸崵㹁 䗎岚嶊鍒-歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶岁 
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2.4 倝寓厩暟 
2.4.1 㕂꣢絑낉 

倝寓群暟屛椚ꅾ㖈彂㣢呍䗱僽⻊㷖暟餘굥ꤗ盗䱽ㄤ꣈屛կ妍湅ծ繠㕂ծ傈劥瘝封鴪㕂㹻ㄤ㖑⼓⻊㷖暟
餘盗椚饰姿鳅傍絑鵂鵛⼱⚡⚆紬涸封㾝溶䕎䧭鳅⚹䧭擿ㄤ模㊤涸⻊㷖ㅷ盗椚⡤禹կ 

邍 6. 㕂㢪鿈ⴔ㖑⼓倝寓群暟盗䱽岁錞 
㖑⼓ぜ獦 岁錞ぜ獦 㢊岤 

妍湅 
շⰢ✵⻊㷖ㅷ岤ⱃծ霉⠮ծ䱇勉♸ꣳⵖ涸岁錞ո
REACH 

㖈妍湅㞯ⰻⰌ꬗㹊倶岤ⱃծ霉⠮ծ雽〳ㄤꣳⵖ
ⵖ䏞 

繠㕂 շ剣嫫暟餘䱽ⵖ岁呩ոTSCA 㹊遤⻊㷖ㅷ涸Ⰼ欰ㄐワ劍盗椚 

傈劥 շ⻊㷖暟餘㹎叅♸欰❡䱽ⵖ岁ոCSCL 
㼆倝⻊㷖暟餘ծ梡剣⻊㷖暟餘ծ⠏⯓霉⠮⻊㷖
暟餘ծ港䱽⻊㷖暟餘ծ暵㹁⻊㷖暟餘䲿ⴀ✫♶
ず涸歍盟銳宠 

封鴪㕂㹻ㄤ㖑⼓⧩䖤⦶ꊹ涸Ⱏ䚍絑낉⚺銳⚹ 
1⡤梡㛇✵굥ꤗ涸Ⰼ欰ㄐワ劍椚䙁䒓㾝굥ꤗ癃叅ծⴔ紩霉⠮㹊倶彂㣢ծ鵂玐ㄤ劣畮盗椚կ 
2䒊用鳅⚹模㊤涸岁錞ⵖ䏞կⴀ〵㛇劥岁䎇䒊用ꂁ㤛涸倝暟餘涬雵ծ⽭㹲ⴔ碫ծ叻皊⿺ぜ䔶盗椚ծ凐ꪪ
霉⠮♸굥ꤗ霉⟟ծ⻊㷖ㅷ⠏⯓崵霚霉⠮ծ剣㹲暟餘涸翟⚌⽡欰盗椚ծ寓群暟䱗佞♸鲮獴涬雵ծ✲佦䎾䚉ㆇ䎾ծ
Ⱆ⠍⿬♸瘝ⵖ䏞կ 
3匬䒊ぐ㽻꬗⼸靈纸ⵖ➢㕂꣢㽻꬗ծ㕂㹻㽻꬗ծ㖑倰㽻꬗ㄤ⚁㹻㽻꬗絡皂翫⸓կ 
4䭯絯䒓㾝霉⠮♸港崵ꅾ錠⚁고猰䪮ㄤ盗椚腊⸂䒊霃կ 

2.4.2 㕂ⰻ⚺銳唬崵梡朐 
䧮㕂 2023 䎃晜涸ꅾ挿盗䱽倝寓群暟幡⽀⺫ゎ✫ 14 碫暟餘㼆✵鵯❈ꅾ挿盗䱽涸倝寓群暟港崵ⴔ區㥵

♴邍 4 䨾爙կ 
邍 7. 䧮㕂ꅾ挿盗䱽倝寓群暟ⴔ區倰岁梡朐 

ꅾ挿盗䱽倝寓厩暟 宐 㕼 ⚺銳䪮助 

VOC✳守歌掬ծ♲守歌掬 HJ 639-2012 HJ 605-2012 PT-GCMS 

VOC歌ꄏծ⛩ꄏ HJ 601-2011 HJ 997-2018 LC 
剣纸守ⱚ蚋守⚸ծ抣赱⾝ծ
Ⱉ守薅ծ忹忹嶡ծα-Ⱉ守梠䊹
掬ծβ-Ⱉ守梠䊹掬ծ卌⚸ծ炻

⚸ծ♲守勄輾ꃫ 

HJ 699-2014 HJ 835-2017 GCMS 

㢴守翫薅 HJ 715-2014 HJ 743-2015 GCMS 
✳㏲薉 HJ 77.1-2008 HJ 77.4-2008 GCMS 
㡧㛇ꂛ 㖈綘 偽雦够 GCMS 

Ⰼ孮⻊ざ暟 溶䲀ⴀ 溶䲀ⴀ LCMSMS 
㌄霿ꂼ 㖈綘 㼿偽雦够 LCMSMS 

Ⱉ徃梠⼧✳掬 㖈綘 㖈綘 LCMSMS 
瀊Ꝇ守⻊瀖蹙 㼿偽雦够 㼿偽雦够 GC NCIMS 

䗞⯘ꥑ 㼿偽雦够 溶䲀ⴀ GCMSMS 

2024 䎃 3 剢⚹衅㹊倝寓群暟屛椚湱Ⱒ䊨⡲銳宠錞薴倝寓群暟欰䙖梠㞯港崵䊨⡲⸈䔂欰䙖梠㞯港
崵叻ⲥ곝㽻霃雦欰䙖梠㞯鿈絆絉綘ⵖ✫շ倝寓群暟欰䙖梠㞯港崵叻ⲥ⡤禹邍䖄宠䠑錛珳ոկ⡤禹邍务倝
寓群暟欰䙖梠㞯港崵고湡Ⱏ 219 고⺫䭍欰䙖梠㞯港崵䪮助錞薴ծⴔ區梠㞯港崵倰岁叻ⲥㄤ欰䙖梠㞯叻ⲥ
呋ㅷկ 
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痦 3 畎 䀙峸㔿䏑⽭䏑唬崵⟉㐼 
㔿䏑⽭䏑务涸剣嫫剣㹲暟餘猫碫籖㢴㥵♶㧆㊤㢅椚ㄤ盗椚⠔㼆➃⡤⨴䐀ㄤ欰䙖梠㞯鸣䧭⚚ꅾ䕧ㆇկ

⚹姼㕂㹻⿺㖑倰梠⥂鿈꡶⯓た골䋒✫㢴⚡岁錞叻ⲥ欽⟄港崵剣嫫剣㹲暟餘涸䱗佞ꆀⰦ务覆⿺涸ⴔ區䪮
助⚺銳剣孞湱蒀靶岁ծ孞湱蒀靶餘靶翫欽岁ծ넞佪巊湱蒀靶岁ծ넞佪巊湱蒀靶餘靶翫欽岁ծ⾲㶩エ佐岁ծ歏
䠭羒ざ瘝猌㶩⡤岁ծ歏䠭羒ざ瘝猌㶩⡤餘靶岁ㄤ EDX 岁瘝瘝կ鵯❈ⴔ區䪮助〳⟄㼆汚ꆀ暟餘鵳遤ⲥ鲷㹁䚍ծ
㹁ꆀⴔ區⚹港崵㔿䏑⽭䏑务剣嫫剣㹲暟餘䲿⣘ꅾ銳⣜研կ 

䀙峸埋ⴔ封䮦蒀靶ծ⯕靶ㄤ餘靶⟉㐼❡ㅷ絁룅Ⰼ涸⠏⸷➢呋ㅷ涸ⵖ㢊ⵌⴔ區唬崵䲿⣘模侮涸⺫䭍⟉
㐼霃㢊ծ嶊署ㅷծ霚⵫ծ㈒た剪⸉㖈ⰻ涸侮⡤鍒Ɀ倰呩կ㢴猫❡ㅷ絆ざ〳⟄忘駈♶ず碫㘗呋ㅷ唬崵涸䊵䒗⻊
꨽宠⚹欽䨪䲿⣘♧畀䒭剪⸉կ 

3.1 䀙峸㔿䏑⽭䏑唬崵⟉㐼嚋錢 
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3.2 湱Ⱒ⟉㐼皍➝ 

四极杆飞行时间质谱仪 
LCMS-9050 

 礵鲷餘ꆀⴔ區刿皍⽀⠛䪬 LCMS-9030 ぐ고䪮助馄Ɤ傞
ꢂ珘㹁涸넞餘ꆀ礵䏞鲽匠靈霚絶䫡皍⤑ 

 㹊 梡 Q-TOF 馄 珘 㹁 䘯 鸟 匧 䚍 ⴗ 矿  䀙 峸 ⴯ 倝 䪮 助
UFstablization珘㹁涸넞餘ꆀ礵䏞Ⰼ꬗䲿넞ⴔ區佪桧䲿
⼮勇餘ꊹ㹁ⲥ鲷䏞 

 㢴呋䚍的㾝⽀⯋䎾㼆㢴呋⻊꨽宠䬪㾝侨研薴㔵 
 PESI 涸皍⤑䚍翫欽 LCMS-9050SFC 涸絾ざ䚍翫欽 LCMS-

9050կ 
 
 
成像质谱显微镜 

iMScope QT 
 Ꞥ餘ざ樵⯕㷖愿⫸♸餘靶䧭⫸模繠輑ざ➢侮⡤愿⫸ⵌ䗎㼭鿈

⡙〳⾝崞蜦》♸錜㻋愿⫸⼐ꂁ涸 MS 愿⫸ 
 ♧纸㢴欽〫꨽♧〵⟉㐼⽰〳蜦䖤㹁䚍ծ㹁ꆀㄤ瑟ꢂ㹁⡙⥌䜂

MSI ⴔ區禹絡ㄤ LC-MS ⴔ區禹絡涸絕ざ  
 넞佪ⴔ區넞鸟ծ넞瑟ꢂⴔ鳹桧ծ넞礵䏞餘靶䧭⫸絕卓鲽匠蜦》կ 
 
 
 
超快速三重四极杆液质联用仪 

LCMS-8050 
 [UFsensitivity®]鸑鵂Ⰼ倝涸⸈掚 ESI 彂

ㄤ UFsweeper® III 焥中㹔勻㹊梡넞⾝併
䏞 

 [UFswitching®] 䘯鸟涸姻餏猌㶩ⴗ矿ㄤ
넞鸟䏞 MRM 勻⥂霆侨研餘ꆀㄤ⾝併
䏞 

 [UFscanning®]⽰⤑㖈넞鸟ⴔ區傞䘯鸟䪊䲽〳蜦䖤넞餘ꆀ涸餘靶愿 
 [UF-MRM]㖈⥂霆侨研ⲥ鲷ㄤ礵䏞涸ず傞LCMS-8050 〳鵳遤 555ch/sec 涸넞鸟 MRMկ 
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三重四极杆气相色谱质谱联用仪 
GCMS-TQ8050 NX 

 瑲灶⟄䖃匧ꣳ㹊梡馄汚ꆀⴔ區䵨鲿馄㟞渤唬崵
㐼ㄤⰌ傞♲ꅾ꣭㐾䪮助㼜猌鲶霃雦涸暵挿埋ⴔ封
䮦䲿⼮⥌尼ㆇ䎾涸ず傞㣐䌴꣭⡛㐾갉㹊梡馄汚
ꆀ꣚⯘紩㹁ꆀⴔ區կ 

 ꣭⡛鵘遤䧭劥ㄤ絶䫡곸桧넞鳋䏞䫒寓群猌㶩彂ㄤ
Ⰼ倝Ɤ㼑ㄐ唬崵㐼〳鲷⥂ⴔ區䊨⡲Ɤ劍珘㹁㖑鵳
遤կ 

 ➢倰岁⴯䒊ⵌ侨研㢅椚Ⰼ兰腊⚁꡶⚹㢴侨研㹁ꆀⴔ區霃雦涸 LabSolutions Insight 鲱⟝㣐㣐䲿⼮㢴絆
ⴔず傞ⴔ區涸侨研㢅椚鸑ꆀկ㹁ꆀ絕卓ㄤ餘ꆀ䱽ⵖ絕卓湬䱹儑爙幡兠僈✫倰⤑霉⠮կ 

 

气相色谱质谱联用仪 
GCMS-QP2020 NX 

 ꧋䧭넞⾝併䏞ㄤ⡛㹊낉䧭劥䵨鲿Ⰼ倝넞鸟䏞㣐㺂
ꆀ嶴鲰ⴔ㶩岹կ 

 兰腊⻊㢴絆ⴔず姿ⴔ區儑衼䲿⼮ⴔ區佪桧Smart 
SIM 侨研䎽ㄤ匧㣐䲿⼮㢴絆ⴔず傞ⴔ區涸ⴔ區佪
桧Labsolution Insight 鲱⟝㣐㣐綫瀊侨研㢅椚傞
ꢂկ 

 㛇✵⥂殆䭷侨涸⚪㺢侨研䎽䲿⣘㢴倰꬗䎾欽佅䭯ⵄ
欽ゎ剣⥂殆䭷侨涸侨研䎽㹊梡偽꨽叻ⲥㅷ⴯䒊刿⠏涸ⴔ區倰岁կ 

 㢴猫㹁ⵖ⵸屠ⴔ區禹絡用駈✵劢勻㹊낉㹔猰䪮կ 
 

电感耦合等离子体质谱仪 
ICPMS-2050 禹⴩ 

 Mini 挣盗瘝猌㶩⡤鵳♧姿⼮紩䎇絕ざ⯓
鵳涸焥中导䎾寑䪮助ㄤ넞䚍腊㔋匧勍餘ꆀ
ⴔ區㐼㼜⼾馊涸䚍腊♸蒜腊梠⥂넞絶䏞
絕ざ㖈♧饰կ 

 佅䭯㖈絁獺ꅺծ䘯鸟鵳呋ծ兰腊Ȿ峤ㄤ倰岁
곫霃⸆腊䲿넞ⴔ區鸑ꆀկ 

 ⡛孞⡤嶊署涸 Mini 挣盗ծEco 垷䒭瘝猌
㶩孞 5.5 L/minㄤ〳⢪欽兜鸑孿孞99.95%匧㣐꣭⡛✫傈䌢鵘遤餩欽կ 
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全谱直读型电感耦合等离子体发射光谱仪 
ICPE-9800 禹⴩ 

 Ⰼ靶湬靀 CCD 唬崵㐼〳た鷅⸈⯋稇岚Ɤ
偽꨽ꅾ撑崵霚呋ㅷ 

 99.95%兜孿鵘遤꣭⡛鵘遤䧭劥 
 溫瑟⯕㹔偽꨽孿孞オ䪊䘯鸟珘㹁 
 㘌湬挣盗꣈姺獤渮獤焫Ⲹ㼱絶䫡곸桧 
 ⿽ぢ錜崵Ⱟ곥넞⡛崽䏞蒜溁ⴔ區傞ꢂ 
 倰岁䒓封⸔䩛ㄤ霏倗⸔䩛䲿넞ⴔ區佪桧鲷

⥂侨研〳ꬑ䚍կ 
 

红外拉曼光谱显微镜 
AIRsight 

 ず♧⚡儑䗎Ꞥず♧⚡鲱⟝㹊梡紤㢪ㄤ䬘
削⚙猫⯕靶䪮助➢呋ㅷ錜㻋ծ㹁⡙叻雵ծ㢴
垷䒭崵㹁ⵌ侨研ⴔ區涸Ⰼ䊨⡲崨 

 腊㢿㖈♶獴⸓呋ㅷ涸䞔ⲃ♴㼆ず♧呋ㅷ涸
䗎㼭⼓㚖ⴔⵆ蜦䖤匹邉涸紤㢪ㄤ䬘削⯕靶⥌
䜂⟄㹊梡㢴⯕靶絶䏞涸邍䖄 

 欽♧㤛鄳縨㹊梡剣纸暟ㄤ偽纸暟涸ⴔ區 
 Ⱟ곥䗎㼭呋ㅷㄤ㸪錜㽯䏞㣐呋ㅷ涸ⴔ區կ 
 

能量色散型 X 射线荧光光谱仪 
EDX-7200 

 偽⟄⠡嫱涸ⴔ區䚍腊唬崵薴㔵⚹ 11Na։92U넞䚍腊
SDD 唬崵㐼ㄤ剒⢕⻊⯕㷖禹絡絆ざⰨ剣넞⾝併䏞կ 

 ⼾馊涸鸑欽䚍〳 䎾㼆刿䎛涸⯋稇鵳遤넞⾝併䏞ⴔ區溫瑟
䧴孹孞唬崵⽀⯋〳㹊梡鲽⯋稇涸넞⾝併䏞ⴔ區կ 

 埋㹊涸㹁ꆀ⸆腊♶➑Ⱘ㢊䊨⡲刼絁岁鵮叻ⲥꂁ㢊✫ FP
岁ㄤ謭芘 FP 岁կ 
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紫外可见分光光度计 

UV-2600i/2700i 
 넞䚍腊⯕㷖禹絡ꂁ縨䀙峸杝剣涸 Lo-Ray-Light ⯕叹կ鸑

鵂⢪欽鷥ꂁ獤ⴔ椕UV-2600i 涸ⴔ區岚Ɤ薴㔵〳的㣐荛
1400 nm 鵛紤㢪⼓㚖UV-2700i 〳鵳遤 8Abs 唬崵㼆唬
崵⡛鷳錠呋ㅷ僽♶✳鷥䭊կ 

 㢴⸆腊ծ欽䨪对㥩歲꬗ LabSolutions UV-Vis 鲱⟝կ 
 霃雦刿稒ⲽ腊署꣭⡛Ⰼ倝涸⯕騟霃雦♸⠛絡纸㘗湱嫱

㸝鄳瑟ꢂ綫㼭✫ 28%腊署꣭⡛荛 170蒜腊 10%⢪禹
絡刿梠⥂կ 
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痦 4 畎 䎾欽侨䰘 

4.1 䮦〄䚍剣劼⻊ざ暟 

 

䮦封䚍剣纸暟VOCs㖈䧮⼜涸傈䌢欰崞务䎛岌㶸㖈Ⱘ剣鴲獴䚍ծ䭯⛉䚍ㄤ嫫䚍僽♧碫ꅾ銳涸梠
㞯寓群暟կ鿈ⴔ䮦封䚍剣纸暟鵳Ⰶ㣐孞た⠔㼆荎孻㽻鸣䧭灶㗁⸈ⶢ庛㹔佪䎾䒸封Ⰼ椕孞⦫拇㹲䔲鵳
Ⰶ➃⡤た〳湬䱹Ⰶ⤀➃⡤涸牟絑禹絡ㄤㄎエ禹絡㼋荝➃⡤ㄎエ㔮ꦼծ璜䜂⟄⿺牟絑禹絡ꥻ烯欨荛娥❖
瘝կ㔔姼⚹✫⥂䫡梠㞯ㄤ➃碫涸⨴䐀꨽銳ꅷ》剣佪䲃倶⸈䔂㼆 VOCs 涸港盗꣭⡛Ⱖ㼆梠㞯ㄤ➃碫⨴䐀涸
⽭㹲կ⚹姼㕂㹻⯓た封䋒✫㢴⚡遤⚌涸Ⱒ✵ VOCs 涸䱗佞䱽ⵖ叻ⲥկ劥鿈ⴔⰻ㺂⚺銳➝絏䀙峸孞湱蒀靶⿺
蒀靶/餘靶碫❡ㅷ㖈㔿䏑务 VOCs 港崵ⴔ區倰꬗涸鿈ⴔ䎾欽⟄⣘湱Ⱒ遤⚌➃プ⿬罌կ 
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곝瑟孞湱蒀靶餘靶岁崵㹁㔿⡤䏑暟⚥䮦〄䚍⽖➿捎 

䶰 銳劥俒ⵄ欽䀙峸 HS-20 곝瑟荈⸓鵳呋㐼絕ざ GCMS-QP2020 NX 孞湱蒀靶餘靶翫欽⟉䒊用✫㔿⡤

䏑暟务 35 猫䮦封䚍⽖去捎涸崵㹁倰岁կ㖈 20~400 ng 叻ⲥ刼絁崽䏞薴㔵ⰻぐ絆ⴔ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨
r ⚹ 0.9992~0.9999油꬗獤ꅾ梡䚍葻㥩RSD 㼭✵ 9.08%կ霪倰岁〳欽✵㔿⡤䏑暟务䮦封䚍⽖去捎涸䘯鸟
㹁䚍㹁ꆀ崵㹁կ 

Ⱒꝶ霒孞湱蒀靶餘靶翫欽⟉  곝瑟鵳呋 㔿⡤䏑暟  䮦封䚍⽖去捎 
 

㔿⡤䏑暟僽䭷➃碫㖈欰❡ㄤ欰崞务❡欰涸⚜㣟⾲剣ⵄ欽⟟⧩䧴罏赡劢⚜㣟ⵄ欽⟟⧩告鄄䫘䒙涸㔿䙖ծ
⼱㔿䙖暟ㅷ皍獦㔿䏑կ㔿䏑♶告⽑欽㕼㖑㛜佞꬗獤罜⚂⠔㼆梠㞯鸣䧭寓群䎇〳腊⠛乄氬氻㥵㘏㖤ծ
䏑序⠔ꥥꨍ宐鵳Ⰶ㖑邍宐㼆廩屯ծ屎崨䧴嵳峕鸣䧭寓群絈곾磜䏑䒙暟㖈鵘鳕鵂玐务⠔❡欰剣㹲磋㼽㼆
㣐孞鸣䧭寓群䊨⚌䏑序⠔㔔㛜佞⢪剣嫫⻊㷖暟餘⠔鵳Ⰶ㕼㡝瘝瘝կ 

⚹✫꣈屛㔿⡤䏑暟寓群梠㞯⥂ꥻ➃⡤⨴䐀絶䫡欰䙖㸝Ⰼ2016䎃11剢7傈痦⼧✳㾉Ⰼ㕂➃㣐䌢⸉㨼
プ⠔鸑鵂 շ务⼶➃字Ⱏㄤ㕂㔿⡤䏑暟寓群梠㞯꣈屛岁ո痦4妃⥝雧⡤梡✫㕂㹻屛椚梠㞯寓群涸Ɀ䗱♸곡䎾
字⠍㼆屛椚梠㞯寓群涸䔂捘䡦劅կ 
 2015䎃1剢1傈梠⥂鿈골䋒㹊倶շHJ 714-2014 㔿⡤䏑暟 䮦封䚍⽖去捎涸崵㹁ոⰦ务涸崵㹁倰岁⚹곝
瑟/孞湱蒀靶餘靶岁կ곝瑟鵳呋岁ꅷ欽孞⡤鵳呋♶꨽銳剣纸很⵫䲿》⚂ⴔ區鸟䏞䘯կ劥俒⿬罌姼叻ⲥ䒊
用✫♧猫곝瑟鵳呋崵㹁㔿⡤䏑暟务䮦封䚍⽖去捎ゎꆀ涸倰岁霪倰岁乼⡲皍⽀⾝併䏞넞唬ⴀꣳ⡛⚂鷓
欽䚍䔂կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
HS-20곝瑟荈⸓鵳呋㐼ㄤGCMS-QP2020 NX孞湱蒀靶餘靶翫欽⟉ 

1.2 ⴔ區勵⟝ 
HS-20勵⟝ 
䎂邂庛䏞60 ˫ 
㹁ꆀ梠庛䏞110 ˫ 
⠛鳕絁庛䏞120 ˫ 

䎂邂傞ꢂ30 min 
鵳呋傞ꢂ0.5 min 

GCMS勵⟝ 
蒀靶叙Rtx-62460 m×0.32 mm×1.8 µm 
叙庛玐䎸35 ˫5 min_5˫/ min_ 180 ˫5 min_20 ˫/ min_ 200 ˫5 min 
鵳呋〡庛䏞180 ˫ 
鵳呋倰䒭ⴔ崨ⴔ崨嫱20:1 
鲿孞孹孞 
鲿孞䱽ⵖ倰䒭䛎絁鸟䏞40.2 cm/s 

䱹〡庛䏞230 ˫ 
猌㶩彂庛䏞200 ˫ 
猌㶩⻊倰䒭EI 
ꅷ꧋倰䒭SIMꅷ꧋勵⟝錛邍 1կ 

1.3 呋ㅷ⵸㢅椚 
礵㺙獦》 2 g 䊩〸呋ㅷ⸈Ⰶ곝瑟櫕务⸈Ⰶ 10 mL 껒ㄤ守⻊ꛧ很巊㺙㼓た埋ⴔ꩎虹կ 
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2. 絕卓雭雿 
2.1 叻ⲥ靶㕃 

35 猫䮦封䚍⽖去捎幊叻蒀靶愿㥵愿 1 䨾爙կ 

 
愿 1. 叻ⲥ很巊蒀靶愿400 ng  

邍 1. 絆ⴔ⥂殆傞ꢂծ务薉俒ぜ獦ㄤ CAS 尼 

No. ⻊ざ暟 薉俒ぜ獦 CAS 尼 ⥂殆傞ꢂ(min) 㹁ꆀ猌㶩 㹁䚍猌㶩 

1 ✳守✳孮歌掬 Dichlorodifluoromethane 75-71-8 2.950 85 87 

2 守歌掬 Chloromethane 74-87-3 3.380 50 52 

3 守⛩掜 Vinyl chloride 75-01-4 3.635 62 64 

4 徃歌掬 Bromomethane 74-83-9 4.405 94 96 

5 守⛩掬 Chloroethane 75-00-3 4.640 64 66 

6 ♲守孮歌掬 Trichlorofluoromethane 75-69-4 5.145 101 103 

7 1,1-✳守⛩掜 1,1-dichloroethene 75-35-4 6.540 96 61,63 

8 ✳守歌掬 Methylene chloride 75-09-2 8.045 84 86,49 

9 导-1,2-✳守⛩掜 Trans-1,2-dichloroethene 156-60-5 8.580 96 61,98 

10 1,1-✳守⛩掬 1,1-dichloroethane 75-34-3 9.790 63 65,83 

11 2,2-✳守⚋掬 2,2-dichloropropane 594-20-7 11.150 77 97 

12 곡-1,2-✳守⛩掜 Cis-1,2-dichloroethene 156-59-2 11.270 96 61,98 

13 徃守歌掬 Bromochloromethane 74-97-5 11.875 128 49,130 

14 守⟬ Chloroform 67-66-3 12.080 83 85 

15 1,1,1-♲守⛩掬 1,1,1-trichloroethane 71-55-6 12.350 99 97,61 

16 㔋守⻊焫 Carbon tetrachloride 56-23-5 12.635 119 117 

17 1,1-✳守⚋掜 1,1-dichloropropene 563-58-6 12.755 110 75,77 

18 1,2-✳守⛩掬 1,2-dichloroethane 107-06-2 13.565 62 98 

19 ♲守⛩掜 Trichloroethylene 79-01-6 14.895 130 132 

20 1,2-✳守⚋掬 1,2-dichloropropane 78-87-5 15.630 63 62,112 

21 ✳徃歌掬 Dibromomethane 74-95-3 15.940 93 95 

22 ♧徃✳守歌掬 Bromodichloromethane 75-27-4 16.335 83 85,127 

23 곡-1,3-✳守⚋掜 Cis-1,3-dichloropropene 10061-01-5 17.500 75 110 

5.0 10.0 15.0 20.0 25.0 30.0 35.0

0.00

0.25

0.50

0.75

1.00

1.25
(x10,000,000)
MIC1
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24 导-1,3-✳守⚋掜 Trans-1,3-dichloropropene 10061-02-6 19.035 75 110 

25 1,1,2-♲守⛩掬 1,1,2-trichloroethane 79-00-5 19.510 97 83,85 

26 㔋守⛩掜 Tetrachloroethylene 127-18-4 19.550 166 164 

27 1,3-✳守⚋掬 1,3-dichloropropane 142-28-9 19.970 76 78 

28 ✳徃♧守歌掬 Dibromochloromethane 124-48-1 20.465 129 127 

29 1,2-✳徃⛩掬 1,2-dibromomethane 106-93-4 20.790 107 109,188 

30 1,1,1,2-㔋守⛩掬 1,1,1,2-tetrachloroethane 630-20-6 22.320 131 133,119 

31 徃⟬ Bromoform 75-25-2 24.415 173 175,252 

32 1,1,2,2-㔋守⛩掬 1,1,2,2-tetrachloroethane 79-34-5 25.900 83 131,85 

33 1,2,3-♲守⚋掬 1,2,3-trichloropropane 96-18-4 26.040 75 77 

34 1,2-✳徃-3-守⚋掬 1,2-dibromo-3-chloropropane 96-12-8 32.310 157 75 

35 Ⱉ守♨✳掜 Hexachlorobutadiene 87-68-3 35.075 225 223,260 

2.2 叻ⲥ刼絁 
⢪欽歌ꃫꂁⵖ 1000 µg/mL 叻ⲥ⪰㢊巊獺ꅺ荛 2ծ4ծ10ծ20ծ40 μg/mL 叻ⲥ很巊禹⴩կⴔⵆ》

10μL 鴽鸟鲮獴ⵌ 20 mL 곝瑟櫕务⸈Ⰶ 10 mL 껒ㄤ守⻊ꛧ很巊䖤ⵌ湡叻⻊ざ暟絟㼆ꆀⴔⵆ⚹ 20ծ40ծ
100ծ200ծ400 ng 涸幊叻禹⴩⟄餘ꆀ⚹埇㗂叻油꬗獤⚹紷㗂叻ⵖ⡲叻ⲥ刼絁կ㔔眜䌴䨾ꣳ鿈ⴔ
絆ⴔ叻ⲥ刼絁㥵♴䨾爙ぐ絆ⴔ叻ⲥ刼絁湱Ⱒ禹侨㥵邍 2 䨾爙կ  

 
               守歌掬                     守⟬                  1,3-✳守⚋掬 

2.3 唬ⴀꣳ⿺ꅾ梡䚍 
呏研 2 μg/mL 叻ⲥ很巊侨研雦皾倰岁唬ⴀꣳ3 ⦔⥌㐾嫱雦皾ぐ絆ⴔ唬ⴀꣳ錛邍 2կ2 μg/mL 叻

ⲥ很巊ꅾ撑鵳呋 5 妃雦皾油꬗獤 RSD%⟄罌㻋ꅾ梡䚍絕卓㥵邍 2 䨾爙կ 
邍 2. ぐ絆ⴔ唬ⴀꣳ⿺油꬗獤ꅾ梡䚍n=5 

No. ⻊ざ暟 
湱Ⱒ 
禹侨 

唬ⴀꣳ 
(µg/kg) 

%RSD No. ⻊ざ暟 
湱Ⱒ 
禹侨 

唬ⴀꣳ 
(µg/kg) 

%RSD 

1 ✳守✳孮歌掬 0.9998 0.56 5.09 19 ♲守⛩掜 0.9994 0.05 6.30 

2 守歌掬 0.9996 0.10 5.35 20 1,2-✳守⚋掬 0.9994 0.03 6.33 

3 守⛩掜 0.9997 0.06 6.19 21 ✳徃歌掬 0.9993 0.04 6.10 

4 徃歌掬 0.9998 0.39 3.94 22 ♧徃✳守歌掬 0.9997 0.05 4.88 

5 守⛩掬 0.9999 0.12 3.53 23 곡-1,3-✳守⚋掜 0.9993 0.04 3.42 

6 ♲守孮歌掬 0.9999 0.07 1.08 24 导-1,3-✳守⚋掜 0.9994 0.05 7.44 

7 1,1-✳守⛩掜 0.9998 0.08 2.80 25 1,1,2-♲守⛩掬 0.9998 0.05 3.57 

8 ✳守歌掬 0.9995 0.04 4.99 26 㔋守⛩掜 0.9998 0.07 1.56 

9 导-1,2-✳守⛩掜 0.9994 0.10 4.73 27 1,3-✳守⚋掬 0.9995 0.11 7.35 

10 1,1-✳守⛩掬 0.9996 0.03 4.55 28 ✳徃♧守歌掬 0.9998 0.03 5.35 

0 250Conc.
0.0

0.5

1.0

Area(x1,000,000)

0 250Conc.
0.0

1.0

2.0
Area(x1,000,000)

0 250Conc.
0.0

1.0

Area(x1,000,000)
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11 2,2-✳守⚋掬 0.9997 0.05 4.77 29 1,2-✳徃⛩掬 0.9994 0.05 7.63 

12 곡-1,2-✳守⛩掜 0.9995 0.13 4.71 30 1,1,1,2-㔋守⛩掬 0.9998 0.03 5.94 

13 徃守歌掬 0.9992 0.07 1.14 31 徃⟬ 0.9998 0.04 2.93 

14 守⟬ 0.9997 0.03 4.30 32 1,1,2,2-㔋守⛩掬 0.9996 0.08 7.17 

15 1,1,1-♲守⛩掬 0.9997 0.06 2.91 33 1,2,3-♲守⚋掬 0.9999 0.07 4.93 

16 㔋守⻊焫 0.9996 0.08 1.51 34 1,2-✳徃-3-守⚋掬 0.9995 0.03 9.08 

17 1,1-✳守⚋掜 0.9993 0.17 5.54 35 Ⱉ守♨✳掜 0.9998 0.12 3.98 

18 1,2-✳守⛩掬 0.9993 0.56 6.00      

2.4 㔐佐桧 
㼜䮦封䚍⽖去捎幊叻很巊幑⸈ⵌ㔿⡤䏑暟呋ㅷ务䭽撑呋ㅷ⵸㢅椚倰岁ⵖ㢊呋ㅷ务⸈叻崽䏞⚹ 20 ng/g

㔐佐桧絕卓錛邍 3կⰦ务呋ㅷ务 2,2-✳守⚋掬ゎꆀ⚹ 112.31 μg/kg♶雦皾Ⱖ㔐佐桧կ 
邍 3. 㔿⡤䏑暟呋ㅷ崵霚絕卓⿺⸈叻㔐佐桧 

No
. 

⻊ざ暟 
㔿⡤䏑暟呋ㅷ 

唬崵絕卓μg/kg 㔐佐桧% RSD%n=3 

1 ✳守✳孮歌掬 N.D. 103.3 7.51 

2 守歌掬 N.D. 109.0 8.39 

3 守⛩掜 N.D. 107.4 6.73 

4 徃歌掬 N.D. 106.6 5.97 

5 守⛩掬 N.D. 108.3 7.20 

6 ♲守孮歌掬 N.D. 107.0 6.10 

7 1,1-✳守⛩掜 N.D. 106.2 5.65 

8 ✳守歌掬 N.D. 107.5 7.08 

9 导-1,2-✳守⛩掜 N.D. 108.9 8.74 

10 1,1-✳守⛩掬 N.D. 109.4 8.75 

11 2,2-✳守⚋掬 112.31 - - 

12 곡-1,2-✳守⛩掜 N.D. 108.5 7.85 

13 徃守歌掬 N.D. 108.9 8.42 

14 守⟬ N.D. 109.6 8.97 

15 1,1,1-♲守⛩掬 N.D. 108.4 7.57 

16 㔋守⻊焫 N.D. 102.8 5.66 

17 1,1-✳守⚋掜 N.D. 104.2 8.43 

18 1,2-✳守⛩掬 N.D. 103.5 5.06 

19 ♲守⛩掜 N.D. 102.3 5.22 

20 1,2-✳守⚋掬 N.D. 101.5 5.17 

21 ✳徃歌掬 N.D. 105.3 5.94 

22 ♧徃✳守歌掬 N.D. 108.5 5.07 

23 곡-1,3-✳守⚋掜 N.D. 105.5 7.38 

24 导-1,3-✳守⚋掜 N.D. 99.2 3.00 

25 1,1,2-♲守⛩掬 N.D. 106.9 6.45 

26 㔋守⛩掜 N.D. 103.5 7.01 
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27 1,3-✳守⚋掬 N.D. 106.6 7.24 

28 ✳徃♧守歌掬 N.D. 105.5 6.13 

29 1,2-✳徃⛩掬 N.D. 105.2 4.42 

30 1,1,1,2-㔋守⛩掬 N.D. 98.4 7.09 

31 徃⟬ N.D. 102.3 4.64 

32 1,1,2,2-㔋守⛩掬 N.D. 105.5 5.20 

33 1,2,3-♲守⚋掬 N.D. 107.0 6.40 

34 1,2-✳徃-3-守⚋掬 N.D. 102.9 2.96 

35 Ⱉ守♨✳掜 N.D. 98.1 6.30 

岤N.D.邍爙劢唬ⴀ 
 

3. 絕雿 
Ⰼ倝⽀㔋匧勍㘗孞湱蒀靶餘靶翫欽⟉ GCMS-QP2020 NX 䵨鲿 400 L/sec 㣐㺂ꆀ嶴鲰ⴔ㶩岹꧋䧭넞鳋

䏞猌㶩彂ㄤ㾓誋匣䪮助Ⱘ剣馄䔂䫒寓群䚍腊〳 ⥂霆㖈⟣⡦勵⟝♴㹊梡剒⢕涸⟉㐼朐䙖ㄤ넞⾝併䏞唬崵կ
⡲⚹ GCMS ⟉㐼涸的㾝䀙峸 HS-20 곝瑟荈⸓鵳呋㐼ꅷ欽넞礵䏞歏㶩崨ꆀ䱽ⵖ㐼 AFC鲷⥂✫油꬗獤葻㥩
涸ꅾ撑䚍鷓欽✵䮦封䚍暟餘涸ⴔ區կ劥倰岁乼⡲皍⽀㖈 20 ng/g ⸈叻宐䎂♴呋ㅷ⸈叻㔐佐桧⚹
98.1~109.6%鷓欽✵㔿⡤䏑暟务涸䮦封䚍⽖去捎涸㹁䚍㹁ꆀ唬崵կ 
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곝瑟孞湱蒀靶岁崵㹁㔿⡤䏑暟⚥䮦〄䚍剣劼暟

䶰 銳劥俒䒊用✫鷓欽✵㔿⡤䏑暟ㄤ㔿⡤䏑暟嵵ⴀ巊务34猫䮦封䚍剣纸暟涸崵㹁倰岁霪倰岁絁䚍葻㥩

㔐佐桧絕卓⟁➃忘䠑腊忘駈ⴔ區涸꨽宠կ 

Ⱒꝶ霒곝瑟孞湱蒀靶岁 㔿⡤䏑暟 䮦封䚍剣纸暟 
 

䮦封䚍剣纸暟㖈䧮⼜涸傈䌢欰崞务䎛岌㶸㖈,Ⱘ剣鴲獴䚍,䭯⛉䚍ㄤ嫫䚍,僽♧碫ꅾ銳涸梠㞯寓群暟,㸐⼜
僽䕎䧭掆꨺涸䗳銳勵⟝,♸瑟孞务涸宆孻⻊暟絕ざ鵮〳❡欰荎孻կ鵯❈寓群暟鸑鵂ㄎエ麤,嶊⻊麤ㄤ淼肌鵳Ⰶ
➃⡤罜❡欰⽭㹲,㼆➃⡤Ⱘ剣荝殻ծ荝瑲」ㄤ荝浓瘝⡲欽կꥥ满⻊㷖䊨⚌ㄤ瀖屘䊨⚌涸䘯鸟封㾝❡欰涸㔿
⡤䏑暟猫碫馊勻馊㢴,侨ꆀ馊勻馊㣐,㥵⡦ⴼ倗䱗佞涸㔿⡤䏑暟务僽やゎ剣䮦封䚍剣纸暟,Ⱖゎꆀ僽㢴㼱,㽠䗳
곢䒊用㔿⡤䏑暟务䮦封䚍剣纸暟涸叻ⲥⴔ區倰岁կ 

劥俒⿬撑✫繠㕂 EPA 倰岁EPA 5021 ㄤ EPA 8260Bծ8260C剒倝涸剣Ⱒ崵㹁㔿⡤䏑暟务䮦封䚍剣纸
暟涸呋ㅷ⵸㢅椚⿺ⴔ區倰岁⟄ꃲꃑ綕Ȿ很巊⚹嵵䲿⵫䎇ꅷ欽곝瑟⵸㢅椚鄳縨,〳⟄Ⲹ㼱Ⱖ㸐宐很䚍剣纸
暟ㄤꦼ䮦封䚍剣纸暟涸䎁䪓,➢罜⢪孞湱蒀靶㹁䚍絕卓刿⸈ⲥ鲷〳ꬑկ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
GC- 2010 Pro 孞湱蒀靶⟉ㄤ PE TurboMatrix 40 곝瑟⟉ 

1.2 ⴔ區勵⟝ 
1.2.1 곝瑟⟉ⴔ區勵⟝ 
⸈掚䎂邂庛䏞85˫ 
⸈掚䎂邂傞ꢂ50 min 
》呋ꛏ庛䏞100˫ 
⠛鳕絁庛䏞110˫ 

⾓⸂⻊䎂邂傞ꢂ1 min 
鵳呋傞ꢂ0.2 min 
䬬ꛏ傞ꢂ0.4 min 
곝瑟櫕⾓⸂23 psi 

1.2.2 孞湱蒀靶ⴔ區勵⟝ 
鵳呋〡庛䏞220˫ 
鲿孞宆孞 

鵳呋〡⾓⸂18 psi 
蒀靶叙DB-62460m×0.25mm×1.4μm 

叙  庛40˫ (5min) 8˫/min 100˫(5min) 6˫/min 200˫(10min) 
鵳呋倰䒭ⴔ崨鵳呋ⴔ崨嫱 10:1 
唬崵㐼FID 
唬崵㐼庛䏞240˫ 

孲孞崨ꆀ45 mL/min 
瑟孞崨ꆀ450 mL/min 
㽵オ孞崨ꆀ30 mL/min 

1.3 㛇⡤佖䚍⵫涸ꂁⵖ  
ꆀ》 500 mL 馄紱宐忹⸈Ⳝ忹熧ꃑ靈蒜 pH2獦》 180 g 守⻊ꛧ很鍒䎇幊⺣✵ 4˫勵⟝♴⥂㶸կ 

1.4 嵵䲿⵫涸ꂁⵖ 
獴》 5.7 mL ⠏紩紱ⱺꃲꃑ荛 500 mL馄紱宐务⸈64.3 mL 1 mol/L 孲孻⻊ꛧ很巊⸈宐獺ꅺ荛1 Lկ

ꂁⵖた很巊涸pH⧩䎾⚹ 4.93կ 
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1.5 吥ⲥ刼絁涸ꂁⵖ 
ぢ 5 佅22 mL 곝瑟櫕务⣜妃⸈Ⰶ 2.0 g 瀖薉尪ծ10 mL 㛇⡤佖䚍⵫ㄤ鷓ꆀ涸叻ⲥ餞㢊巊ꂁ縨5 挿♶

ず禹⴩崽䏞湡叻⻊ざ暟涸吥ⲥ刼絁崽䏞錛邍1կ歋⡛崽䏞ⵌ넞崽䏞⣜妃鵳呋ⴔ區⟄油꬗獤⚹紷㗂叻崽
䏞mg/L⚹埇㗂叻絚ⵖ吥ⲥ刼絁կ 

邍1. 吥ⲥ禹⴩崽䏞mg/L 

No. ⻊ざ暟 崽䏞 1 崽䏞 2 崽䏞 3 崽䏞 4 崽䏞 5 
1 守⛩掜 0.005 0.010 0.020 0.050 0.100 
2 1,1-✳守⛩掜 0.005 0.010 0.020 0.050 0.100 
3 ✳守歌掬 0.005 0.010 0.020 0.050 0.100 
4 导-1,2-✳守⛩掜 0.005 0.010 0.020 0.050 0.100 
5 1,1-✳守⛩掬 0.005 0.010 0.020 0.050 0.100 
6 곡-1,2-✳守⛩掜 0.005 0.010 0.020 0.050 0.100 
7 守⟬ 0.005 0.010 0.020 0.050 0.100 
8 1,1,1-♲守⛩掬 0.005 0.010 0.020 0.050 0.100 
9 㔋守⻊焫 0.005 0.010 0.020 0.050 0.100 

10 1,2-✳守⛩掬,薅 0.005 0.010 0.020 0.050 0.100 
11 ♲守⛩掜 0.005 0.010 0.020 0.050 0.100 
12 1,2-✳守⚋掬 0.005 0.010 0.020 0.050 0.100 
13 徃✳守歌掬 0.005 0.010 0.020 0.050 0.100 
14 歌薅 0.010 0.020 0.050 0.100 0.200 
15 1,1,2-♲守⛩掬 0.010 0.020 0.050 0.100 0.200 
16 㔋守⛩掜 0.010 0.020 0.050 0.100 0.200 
17 ✳徃♧守歌掬 0.010 0.020 0.050 0.100 0.200 
18 1,2-✳徃⛩掬 0.010 0.020 0.050 0.100 0.200 
19 守薅 0.010 0.020 0.050 0.100 0.200 
20 1,1,1,2-㔋守⛩掬 0.010 0.020 0.050 0.100 0.200 
21 ⛩薅 0.010 0.020 0.050 0.100 0.200 
22 ꢂ,㼆-✳歌薅 0.010 0.020 0.050 0.100 0.200 
23 龇-✳歌薅,薅⛩掜 0.010 0.020 0.050 0.100 0.200 
24 徃⟬ 0.010 0.020 0.050 0.100 0.200 
25 1,1,2,2-㔋守⛩掬 0.010 0.020 0.050 0.100 0.200 
26 1,2,3-♲守⚋掬 0.010 0.020 0.050 0.100 0.200 
27 1,3,5-♲歌㛇薅 0.010 0.020 0.050 0.100 0.200 
28 1,2,4-♲歌㛇薅 0.010 0.020 0.050 0.100 0.200 
29 1,3-✳守薅 0.010 0.020 0.050 0.100 0.200 
30 1,4-✳守薅 0.010 0.020 0.050 0.100 0.200 
31 1,2-✳守薅 0.010 0.020 0.050 0.100 0.200 
32 1,2,4-♲守薅 0.010 0.020 0.050 0.100 0.200 
33 Ⱉ守♨✳掜 0.010 0.020 0.050 0.100 0.200 
34 蟼 0.010 0.020 0.050 0.100 0.200 
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1.6 呋ㅷ涸ꅷ꧋ 
1.6.1 ⡛ゎꆀ㔿⡤䏑暟涸呋ㅷꅷ꧋  

㼜溶濼淼ꅾ涸22 mL곝瑟櫕䌄ⵌ梡㖞ꅷ꧋2 g䊩〸涸呋ㅷ✵곝瑟櫕务⸈Ⰶ10 mL㛇⡤佖䚍⵫用⽰㺙
㼓䌄㔐㹊낉㹔䖉崵կ 
1.6.2 넞ゎꆀ㔿⡤䏑暟ㄤ㔿⡤䏑暟嵵ⴀ巊涸呋ㅷꅷ꧋  

欽1L腐蒀䎛〡櫕ꅷ꧋呋ㅷ鄳忘䌄㔐㹊낉㹔䖉崵կ 

1.7 霚呋涸ⵖ㢊 
1.7.1 㔿⡤䏑暟⡛ゎꆀ霚呋涸ⵖ㢊  

》ⴀ鄳剣呋ㅷ涸곝瑟櫕䖉䛪撑ⵌ㹔庛た獦ꅾ雦皾呋ㅷ涸ꅾꆀկ㖈䖃撑䒭瞳虹㐼副꩎虹10 min䖉
崵կ 
1.7.2  㔿⡤䏑暟넞ゎꆀ霚呋涸ⵖ㢊  

》ⴀ欽✵넞ゎꆀ呋ㅷ崵霚涸呋ㅷ櫕⢪Ⱖ䛪撑ⵌ㹔庛ꅷ呋櫕务》ⴀ鷓ꆀ呋ㅷկⲥ鲷獦》2.0 g呋ㅷ縨
✵22 mL곝瑟櫕务鴽鸟⸈Ⰶ10 mL歌ꃫ㺙㼓㖈䖃撑䒭瞳虹㐼副瞳虹10 minկ꫽縨小꣭た獴》紨1 mL
歌ꃫ䲿》巊䗳銳傞〳⯓猌䗱た》副幡巊荛2 mL梯槴櫕务կ霪䲿》巊〳㖈4±2˫冝㢅⥂㶸⥂㶸劍⚹
14dկ  

㖈ⴔ區⛓⵸㼜䲿》巊䛪撑ⵌ㹔庛たぢ瑟涸곝瑟櫕务⣜妃⸈Ⰶ2.0 g瀖薉瀨ծ10 mL㛇⡤佖䚍⵫ㄤ10~100 
μL歌ꃫ䲿》巊用⽰㺙㼓㖈䖃撑䒭瞳虹㐼副瞳虹10 min䖉崵կ  
1.7.3  嵵ⴀ巊霚呋涸ⵖ㢊  

》10 mL嵵ⴀ巊獴Ⰶ22 mL곝瑟櫕务用⽰㺙㼓䖉崵կ 
 

2. 絕卓雭雿 
2.1 䮦〄䚍剣劼暟叻ⲥ很巊靶㕃 

 
愿1. 䮦封䚍剣纸暟叻ⲥ很巊蒀靶愿 

2.2 叻ⲥ刼絁 
34 猫䮦封䚍剣纸暟涸叻ⲥ蒀靶愿錛愿 1吥ⲥ刼絁錛愿 2刼絁絁䚍Ⱒ禹錛邍 2կ➢絕卓勻溏ぐ絆ⴔ

涸湱Ⱒ禹侨㖈 0.9901~0.9999 ⛓ꢂ刼絁涸絁䚍Ⱒ禹葻㥩կ 
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守⛩掜                     1,1-✳守⛩掜                    ✳守歌掬 

 
导-1,2-✳守⛩掜                1,1-✳守⛩掬                 곡-1,2-✳守⛩掜 

 
守⟬                      1,1,1-♲守⛩掬                    㔋守⻊焫 

 
1,2-✳守⛩掬ծ薅                  ♲守⛩掜                     1,2-✳守⚋掬 

 
徃✳守歌掬                     歌薅                      1,1,2-♲守⛩掬 

0 100 浓浓
0.0
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㔋守⛩掜                  ✳徃♧守歌掬                  1,2-✳徃⛩掬 

 
守薅                    1,1,1,2-㔋守⛩掬                    ⛩薅 

 
ꢂ,㼆-✳歌薅                 龇-✳歌薅ծ薅⛩掜                  徃⟬ 

 
1,1,2,2-㔋守⛩掬               1,2,3-♲守⚋掬                1,3,5-♲歌㛇薅 

 
1,2,4-♲歌㛇薅                   1,3-✳守薅                   1,4-✳守薅 
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1,2-✳守薅                   1,2,4-♲守薅                  Ⱉ守♨✳掜 

 
蟼 

愿 2. 䮦封䚍剣纸暟涸吥ⲥ刼絁 

2.3 倰岁抳併䏞 
倰岁⾝併䏞⟄唬ⴀꣳㄤ㹁ꆀꣳ邍爙կ唬ⴀꣳ㹁⛐⚹ 3 ⦔⥌㐾嫱傞䨾腊唬崵ⵌ涸崽䏞㹁ꆀꣳ⚹ 10 ⦔⥌

㐾嫱傞䨾腊唬崵ⵌ涸崽䏞կ䔲㔿⡤䏑暟》呋ꆀ⚹ 2.0 g㔿⡤䏑暟呋ㅷ嵵ⴀ巊⚹ 10 mL 傞34 猫湡叻⻊ざ暟
涸倰岁唬ⴀꣳㄤ㹁ꆀꣳ錛邍 2կ 

邍 2. 絆ⴔ⥂殆傞ꢂծ叻ⲥ刼絁湱Ⱒ禹侨ㄤ倰岁⾝併䏞 

No. ⻊ざ暟 
⥂殆傞ꢂ

(min) 
湱Ⱒ禹侨 

㔿⡤䏑暟 㔿⡤䏑暟嵵ⴀ巊 

唬ⴀꣳ
(mg/kg) 

㹁ꆀꣳ 
(mg/kg) 

唬ⴀꣳ
(mg/L) 

㹁ꆀꣳ 
(mg/L) 

1 守⛩掜 6.494 0.9999 0.014 0.056 0.003 0.012 

2 1,1-✳守⛩掜 10.073 0.9996 0.008 0.032 0.002 0.008 

3 ✳守歌掬 11.212 0.9998 0.034 0.136 0.006 0.024 

4 导-1,2-✳守⛩掜 11.886 0.9998 0.007 0.028 0.001 0.004 

5 1,1-✳守⛩掬 12.833 0.9998 0.009 0.036 0.001 0.004 

6 곡-1,2-✳守⛩掜 14.195 0.9999 0.009 0.036 0.001 0.004 

7 守⟬ 14.921 0.9998 0.013 0.052 0.002 0.008 

8 1,1,1-♲守⛩掬 15.506 0.9995 0.008 0.032 0.002 0.008 

9 㔋守⻊焫 15.969 0.9993 0.022 0.088 0.004 0.016 

10 1,2-✳守⛩掬,薅 16.476 0.9980 0.015 0.060 0.002 0.008 

11 ♲守⛩掜 18.243 0.9997 0.011 0.044 0.002 0.008 

12 1,2-✳守⚋掬 18.870 0.9999 0.008 0.032 0.001 0.004 

13 徃✳守歌掬 19.592 0.9999 0.026 0.104 0.005 0.020 

14 歌薅 21.991 0.9976 0.003 0.012 0.001 0.004 

15 1,1,2-♲守⛩掬 23.114 0.9999 0.015 0.060 0.002 0.008 

0 50 浓浓
0.0

1.0

2.0

峰峰峰(x10,000)

0 50 浓浓
0.0

2.5

峰峰峰(x10,000)

0 100 浓浓
0.0

1.0

2.0

峰峰峰(x10,000)

0 100 浓浓
0.0

2.5

5.0

峰峰峰(x10,000)
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16 㔋守⛩掜 23.733 0.9994 0.010 0.040 0.001 0.004 

17 ✳徃♧守歌掬 24.427 0.9997 0.022 0.088 0.004 0.016 

18 1,2-✳徃⛩掬 24.875 0.9976 0.020 0.080 0.002 0.008 

19 守薅 26.413 0.9995 0.003 0.012 0.001 0.004 

20 1,1,1,2-㔋守⛩掬 26.617 0.9976 0.016 0.064 0.002 0.008 

21 ⛩薅 26.697 0.9977 0.003 0.012 0.001 0.004 

22 ꢂ,㼆-✳歌薅 27.055 0.9980 0.004 0.016 0.001 0.004 

23 龇-✳歌薅,薅⛩掜 28.370 0.9986 0.004 0.016 0.001 0.004 

24 徃⟬ 29.037 0.9985 0.038 0.152 0.006 0.024 

25 1,1,2,2-㔋守⛩掬 30.380 0.9995 0.018 0.072 0.001 0.004 

26 1,2,3-♲守⚋掬 30.588 0.9973 0.016 0.064 0.002 0.008 

27 1,3,5-♲歌㛇薅 31.380 0.9975 0.003 0.012 0.001 0.004 

28 1,2,4-♲歌㛇薅 32.617 0.9977 0.003 0.012 0.001 0.004 

29 1,3-✳守薅 33.612 0.9961 0.003 0.012 0.001 0.004 

30 1,4-✳守薅 33.883 0.9966 0.003 0.012 0.001 0.004 

31 1,2-✳守薅 35.141 0.9972 0.004 0.016 0.001 0.004 

32 1,2,4-♲守薅 41.293 0.9901 0.005 0.020 0.001 0.004 

33 Ⱉ守♨✳掜 42.014 0.9998 0.013 0.052 0.002 0.008 

34 蟼 42.471 0.9976 0.011 0.044 0.001 0.004 

2.4 倰岁ⲥ烁䏞⿺礵㺙䏞 
    㼆㔿⡤䏑暟䭽撑⚙⚡♶ず涸崽䏞宐䎂鵳遤叻ⲥㅷ涸幑⸈㹊낉嫦⚡呋ㅷ霃㹁 6 妃ꅾ撑㹊낉⟄姼絕卓
雦皾⚙⚡崽䏞宐䎂♴倰岁涸䎂㖲㔐佐桧⿺湱㼆叻ⲥ⨊䊵(RSD%)勻ⴔⵆ去邍倰岁ⲥ鲷䏞⿺礵㺙䏞絕卓錛邍
3կ 

邍 3. 倰岁ⲥ鲷䏞ㄤ礵㺙䏞 

No. ⻊ざ暟 ゎꆀmg/kg 䎂㖲㔐佐桧% RSD% 

1 守⛩掜 
0.249 99.6 8.3 
0.996 99.6 4.1 

2 1,1-✳守⛩掜 
0.233 93.2 6.6 
0.868 86.8 5.9 

3 ✳守歌掬 
0.184 73.7 6.4 
0.762 76.2 2.0 

4 导-1,2-✳守⛩掜 
0.190 75.8 7.5 
0.745 74.5 4.3 

5 1,1-✳守⛩掬 
0.221 88.3 7.0 
0.758 75.8 2.2 

6 곡-1,2-✳守⛩掜 
0.161 64.3 7.2 
0.644 64.4 1.5 

7 守⟬ 
0.162 64.7 7.1 
0.637 63.7 1.5 

8 1,1,1-♲守⛩掬 
0.193 77.1 6.4 
0.723 72.3 9.4 
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9 㔋守⻊焫 
0.198 79.1 7.7 
0.718 71.8 11 

10 1,2-✳守⛩掬,薅 
0.215 61.3 6.4 
0.918 61.2 3.9 

11 ♲守⛩掜 
0.154 61.6 7.2 
0.589 58.9 9.7 

12 1,2-✳守⚋掬 
0.137 54.7 7.4 
0.566 56.6 3.0 

13 徃✳守歌掬 
0.124 49.5 6.8 
0.513 51.3 5.3 

14 歌薅 
0.053 52.6 7.9 
0.258 51.7 5.9 

15 1,1,2-♲守⛩掬 
0.110 44.0 6.0 
0.488 48.8 8.7 

16 㔋守⛩掜 
0.153 61.3 8.3 
0.549 54.9 19 

17 ✳徃♧守歌掬 
0.101 40.2 6.6 
0.426 42.6 9.1 

18 1,2-✳徃⛩掬 
0.110 44.1 6.2 
0.467 46.7 7.9 

19 守薅 
0.035 35.4 7.7 
0.183 36.5 5.3 

20 1,1,1,2-㔋守⛩掬, 
0.076 30.2 12 
0.339 33.9 8.1 

21 ⛩薅 
0.051 51.3 8.2 
0.254 50.7 18 

22 ꢂ,㼆-✳歌薅 
0.100 50.0 8.8 
0.478 47.8 15 

23 龇-✳歌薅,薅⛩掜 
0.073 36.7 11 
0.364 36.4 9.2 

24 徃⟬ 
0.086 34.3 11 
0.362 36.2 12 

25 1,1,2,2-㔋守⛩掬 
0.068 27.2 8.4 
0.308 30.8 21 

26 1,2,3-♲守⚋掬 
0.085 34.1 5.1 
0.391 39.1 14 

27 1,3,5-♲歌㛇薅 
0.051 50.8 13 
0.235 46.9 25 

28 1,2,4-♲歌㛇薅 
0.045 44.5 14 
0.205 41.0 23 

29 1,3-✳守薅 
0.025 25.1 9.3 
0.130 26.1 8.7 

30 1,4-✳守薅 0.022 22.0 7.5 
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0.120 24.0 7.7 

31 1,2-✳守薅 
0.021 20.5 6.9 
0.104 20.8 11 

32 1,2,4-♲守薅 
0.038 16.7 27 
0.167 16.7 13 

33 Ⱉ守♨✳掜 
0.118 47.2 24 
0.394 39.4 50 

34 蟼 
0.033 14.4 14 
0.143 16.4 29 

3. 絕雿 
劥倰岁巑渷㔿⡤䏑暟务䮦封䚍絆ⴔ崵㹁湱Ⱒ餘ꆀ叻ⲥㄤ䱗佞叻ⲥ务錞㹁涸鷓✵곝瑟ⴔ區涸⻊ざ暟կ倰

岁涸唬ⴀꣳ忘駈湱Ⱒ叻ⲥ涸銳宠կず傞倰岁礵㺙䏞ㄤⲥ鲷䏞絡雦絕卓⛲腊㢿忘駈倰岁暵䚍䭷叻銳宠կ 
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곝瑟孞湱蒀靶餘靶岁崵㹁㔿⡤䏑暟⚥䮦〄䚍剣劼暟ⴔ區 

䶰 銳劥俒ⵄ欽䀙峸 GCMS-QP2020 NX 孞湱蒀靶餘靶翫欽⟉絕ざ AOC-5000 곝瑟鵳呋㐼䒊用✫崵㹁㔿⡤
䏑暟务 36 猫䮦封䚍剣纸暟ゎꆀ涸㹁ꆀ倰岁կ㖈 5~100 µg/L 崽䏞薴㔵ⰻぐ絆ⴔ叻ⲥ刼絁絁䚍湱Ⱒ禹侨 r 㖈
0.9929~0.9999 ⛓ꢂ崽䏞⚹ 20 mg/L ㄤ 50 mg/L 涸叻ⲥ呋ㅷ鵶絯鵳呋 5 ꛏ㼆䎾ぐ湡叻暟崽䏞涸 RSD%
ⴔⵆ⚹ 1.887~9.579%ㄤ 3.629~7.466%薴㔵ⰻկ㖈 125 µg/kg 涸⸈叻崽䏞♴ぐ絆ⴔ䎂㖲㔐佐桧㖈
78.28~128.00%薴㔵ⰻկ霪倰岁ꅾ撑䚍㥩絕卓〳ꬑ〳欽✵㔿⡤䏑暟务䮦封䚍剣纸暟涸崵㹁կ 

Ⱒꝶ霒孞湱蒀靶餘靶翫欽⟉ 㔿⡤䏑暟 䮦封䚍剣纸暟 
 

ꥥ满䊨⚌⻊鵳玐涸♶倗封㾝㣐ꆀ涸剣纸寓群暟鄄䱗佞ⵌ梠㞯务㼆➃碫⨴䐀ㄤ欰䙖梠㞯鸣䧭✫匧㣐㖑
⽭㹲կⰦ务䮦封䚍剣纸暟(VOCs)涸⽭㹲馊勻馊「ⵌ➃碫涸ꅾ錠կ湡⵸〳ⴔ鳹涸 VOCs ⺫䭍姻匬掬捎ծ佅Ꝇ腒
肘ꃑծ姻匬掬ꃫծ腒肘✳⯋ꃑծ蔉껺㢴⯋ꃑծ㢴梠蔉捎(PAHs)ծ䒗匬掬捎ծ♲ꂼ碫⻊ざ暟瘝կ䮦封䚍剣纸暟
腊鸑鵂ㄎエ麤ծ淼肌ㄤ껏굹瘝倰䒭鵳Ⰶ➃⡤鴪ⵌ♧㹁ꣳ⧩傞➃⡤㽠⠔❡欰♶鷓䠭⚚ꅾ傞⠔㼋荝务嫫
欨荛娥❖կ㔔姼䒊用ⲥ鲷〳ꬑ涸䮦封䚍剣纸暟ⴔ區倰岁僽⼧ⴔ䗳銳涸կ 

劥俒⿬罌䧮㕂梠㞯⥂䫡叻ⲥ HJ642-2013 շ㕼㡝ㄤ小獤暟 䮦封䚍剣纸暟涸崵㹁 곝瑟/孞湱蒀靶-餘靶
岁ոⵄ欽 GCMS-QP2020 NX 孞湱蒀靶餘靶翫欽⟉絕ざ AOC-5000 곝瑟鵳呋㐼䒊用✫崵㹁㔿⡤䏑暟务 36
猫䮦封䚍剣纸暟ゎꆀ涸㹁ꆀ倰岁կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
AOC-5000 곝瑟鵳呋㐼ㄤ GCMS-QP2020 NX 孞餘靶翫欽⟉ 

1.2 ⴔ區勵⟝ 
곝瑟鵳呋㐼⿬侨 
䎂邂庛䏞80˫ 
䎂邂傞ꢂ30 min 

鵳呋ꛏ庛䏞90˫ 
鵳呋⡤獤1 mL 

GC-MS/MS ⿬侨 
鵳呋〡庛䏞250 ˫ 
蒀靶叙TC-624, Columns, 60 m × 0.32 mm × 1.80 µm 
叙庛玐䎸40˫(2 min)_8˫/min_90˫(4 min) _6˫/min_200˫(5 min) 
鲿孞⾓⸂128.5 kPa 
鵳呋倰䒭ⴔ崨鵳呋 
ⴔ崨嫱5:1 
猌㶩彂庛䏞230 ˫ 

䱹〡庛䏞250 ˫ 
唬崵㐼歏⾓靈靕歏⾓ 
ꅷ꧋倰䒭SIM 暵䖄猌㶩錛邍 1 
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邍 1. 䮦封䚍剣纸暟⥌䜂邍 

No. ⻊ざ暟 
⥂殆傞ꢂ
min 

薉俒ぜ獦 CAS No. 
湡叻 
猌㶩 

⿬罌 
猌㶩 

1 守⛩掜 3.198 Vinyl chloride 75-01-4 62 64 
2 11-✳守⛩掜 5.027 1,1-dichlotoethylene 75-35-4 96 61,63 
3 ✳守歌掬 5.650 Methylene chloride 75-09-2 84 49,86 

4 导-12-✳守⛩掜 6.088 Trans-1,2-dichloroethylene 156-60-5 96 61,98 

5 11-✳守⛩掬 6.656 1,1-dichloroethane 75-34-3 63 65,83 
6 곡-12-✳守⛩掜 7.481 Cis-1,2-dichloroethylene 156-59-2 96 61,98 
7 守⟬ 7.923 Chloroform 67-66-3 83 85 
8 111-♲守⛩掬 8.292 1,1,1-trichloroethane 71-55-6 97 99,61 
9 㔋守⻊焫 8.588 Carbon tetrachloride 56-23-5 117 119 

10 1,2-✳守⛩掬 8.806 1,2-dichloroethane 107-06-2 62 98 
11 薅 8.867 Benzene 71-43-2 78 77 
12 孮薅ⰻ叻暟 9.304 Fluorobenzene 462-06-6 96 70 
13 ♲守⛩掜 9.995 Trichloroethylene 79-01-6 95 130,132,97 
14 1,2-✳守⚋掬 10.379 1,2-dichloropropane 78-87-5 63 112,41 
15 ♧徃✳守⚋掬 10.903 Bromodichloromethane 75-27-4 83 85,127 
16 歌薅-D8剏去暟 12.776 Toluene-D8 2037-26-5 98 - 
17 歌薅 12.954 Toluene 108-88-3 92 91 
18 1,1,2-♲守⛩掬 13.870 1,1,2-trichloroethane 79-00-5 83 97,85 
19 㔋守⛩掜 14.488 Tetrachloroethylene 127-18-4 164 166,129,131 
20 ✳徃守歌掬 14.983 Dibromochloromethane 124-48-1 129 127 
21 1,2-✳徃⛩掬 15.320 1,2-dibromoethane 106-93-4 107 109,188 
22 守薅-D5ⰻ叻暟 16.699 Chlorobenzene-D5 3114-55-4 117 82 
23 守薅 16.781 Chlorobenzene 108-90-7 112 77,114 

24 1,1,1,2-㔋守⛩掬 16.995 1,1,1,2-tetrachloroethane 630-20-6 131 133,119 

25 ⛩薅 17.146 Ethylbenzene 100-41-4 91 106 

26 ꢂծ㼆✳歌薅 17.492 m-xylene, p-xylene 
108-38-3,106-

42-3 
91 106 

27 龇✳歌薅 18.626 o-xylene 95-47-6 91 106 
28 薅⛩掜 18.639 Styrene 100-42-5 104 78 
29 徃⟬ 19.054 Bromoform 75-25-2 173 254,175 

30 4-徃孮薅剏去暟 20.093 m-Bromofluorobenzene 1073-06-9 95 174,176 

31 1,1,2,2-㔋守⛩掬 20.424 1,1,2,2-tetrachloroethane 79-34-5 83 85,131 

32 1,2,3-♲守⚋掬 20.545 1,2,3-trichloropropane 96-18-4 75 77 
33 135-♲歌㛇薅 21.478 1,3,5-trimethylbenzene 108-67-8 105 120 
34 1,2,4-♲歌㛇薅 22.555 1,2,4- trimethylbenzene 95-63-6 105 120 
35 1,3-✳守薅 23.300 1,3-dichlorobenzene 541-73-1 146 148,111 

36 
1,4-✳守薅-D4ⰻ叻

暟 
23.485 1,4-dichlorobenzene-D4 3855-82-1 152 150,115 

37 1,4-✳守薅 23.554 1,4-dichlorobenzene 106-46-7 146 148,111 
38 1,2-✳守薅 24.610 1,2-dichlorobenzene 95-50-1- 146 148,111 
39 1,2,4-♲守薅 29.243 1,2,4-trichlorobenzene 120-82-1 180 182,145 
40 Ⱉ守♨✳掜 29.839 Hexachlorobutadiene 87-68-3 225 227,223 
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1.3 呋ㅷ⵸㢅椚 
1.3.1 守⻊ꛧ⠏紩紱끩䒼拝 400˫拂掔 4 hկ 
1.3.2 㛇⡤佖鵳⵫ꆀ》 500 mL 㹊낉欽宐忹Ⰶ熧ꃑ靈蒜 pH2⸈Ⰶ 180 g 守⻊ꛧ很鍒䎇幊⺣կ 
1.3.3 瀖薉瀨20 湡~50 湡կ 
1.3.4 ⰻ叻叻ⲥ很巊鷥欽孮薅ծ守薅-d5ծ1,4-✳守薅-d4 ⡲⚹ⰻ叻歌ꃫꂁⵖ䧭崽䏞⚹ 250mg/L 涸叻ⲥ很
巊կ 
1.3.5 剏去暟叻ⲥ很巊鷥欽歌薅-d8 ㄤ 4-徃孮薅⡲⚹剏去暟歌ꃫꂁ縨䧭崽䏞⚹ 250 mg/L 涸叻ⲥ很巊կ 
1.3.6 呋ㅷ⵸㢅椚ぢ곝瑟櫕务⣜妃⸈Ⰶ 2 g 瀖薉瀨10 mL 㛇⡤佖鵳⵫1.0 µL 剏去暟2.0µL ⰻ叻用⽰
㺙㼓㖈瞳虹㐼副瞳虹⟄ 150 妃/min 涸곸桧瞳虹 10 minկ 

2. 絕卓♸雭雿 
2.1 叻ⲥ蒀靶㕃 

 
愿 1. 䮦封䚍剣纸暟叻ⲥ很巊蒀靶愿20 µg/L 

2.2 䮦〄䚍剣劼暟 (崽䏞⚹ 10 μg/L) 餘ꆀ蒀靶㕃 

 
守⛩掜                      1,1-✳守⛩掜                  ✳守歌掬 

 
导-1,2-✳守⛩掜                 1,1-✳守⛩掬                 곡-1,2-✳守⛩掜 
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 守⟬                        1,1,1-♲守⛩掬                   㔋守⻊焫 

 
1,2-✳守⛩掬                      薅                            孮薅 

 
♲守⛩掜                    1,2-✳守⚋掬                 ♧徃✳守⚋掬 

 
歌薅-D8                       歌薅                     1,1,2-♲守⛩掬 

 
㔋守⛩掜                    ✳徃守歌掬                   1,2-✳徃⛩掬 
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守薅-D5                       守薅                     1,1,1,2-㔋守⛩掬 

 
⛩薅                     ꢂծ㼆✳歌薅                   龇✳歌薅 

 
薅⛩掜                         徃⟬                         4-徃孮薅 

 
1,1,2,2-㔋守⛩掬                  1,2,3-♲守⚋掬                 1,3,5-♲歌㛇薅 

 
1,2,4-♲歌㛇薅                    1,3-✳守薅                   1,4-✳守薅-D4 
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1,4-✳守薅                     1,2-✳守薅                    1,2,4-♲守薅 

 
Ⱉ守♨✳掜 

愿2. 䮦封䚍剣纸暟⸈叻崽䏞10 μg/L涸餘ꆀ蒀靶愿 

2.3 叻ⲥ刼絁 
ぢ 5 〫곝瑟櫕务⣜妃⸈Ⰶ 2g 瀖薉瀨10mL 㛇⡤佖鵳⵫ⱄぢぐ櫕务ⴔⵆ⸈Ⰶ♧㹁ꆀ涸叻ⲥ⢪欽巊

ꂁⵖ䮦封䚍剣纸暟崽䏞ⴔⵆ⚹ 5ծ10ծ20ծ50ծ100 µg/Lⱄぢ嫦⚡곝瑟櫕务ⴔⵆ⸈Ⰶ 1.0µL 剏去暟ㄤ 2.0µL
ⰻ叻⢪欽巊用⽰㺙㼓կ㖈瞳虹㐼副⟄ 150 妃/min 涸곸桧瞳虹 10minկ⟄ぐ絆ⴔㄤ湱䎾ⰻ叻涸油꬗獤嫱㼆
崽䏞嫱䒊用叻ⲥ刼絁36 猫䮦封䚍剣纸暟叻ⲥ刼絁㥵愿 3 䨾爙կ叻ⲥ刼絁絁䚍㔐䔱倰玐ծ湱Ⱒ禹侨ㄤ唬崵
ꣳ3 ⦔⥌㐾嫱侨研㥵邍 2կ 

 
守⛩掜                     1,1-✳守⛩掜                    ✳守歌掬 

 
导-1,2-✳守⛩掜                 1,1-✳守⛩掬                  곡-1,2-✳守⛩掜 
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守⟬                      1,1,1-♲守⛩掬                    㔋守⻊焫 

 
1,2-✳守⛩掬                      薅                         ♲守⛩掜 

 
1,2-✳守⚋掬                 ♧徃✳守⚋掬                      歌薅 

 
1,1,2-♲守⛩掬                   㔋守⛩掜                      ✳徃守歌掬 

 
1,2-✳徃⛩掬                     守薅                     1,1,1,2-㔋守⛩掬 
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⛩薅                      ꢂծ㼆✳歌薅                    龇✳歌薅 

 
薅⛩掜                        徃⟬                      1,1,2,2-㔋守⛩掬 

 
1,2,3-♲守⚋掬                 1,3,5-♲歌㛇薅                 1,2,4-♲歌㛇薅 

 
1,3-✳守薅                    1,4-✳守薅                    1,2-✳守薅 

 
1,2,4-♲守薅                   Ⱉ守♨✳掜 

愿 3. 䮦封䚍剣纸暟叻ⲥ刼絁 
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邍 2. 䮦封䚍剣纸暟涸絁䚍湱Ⱒ禹侨⿺唬ⴀꣳ(μg/kg) 

No. ⻊ざ暟 湱Ⱒ禹侨 r 唬ⴀꣳ  No. ⻊ざ暟 湱Ⱒ禹侨 r 唬ⴀꣳ  
1 守⛩掜 0.9999 0.38 19 1,2-✳徃⛩掬 0.9992 1.04 

2 11-✳守⛩掜 0.9999 0.12 20 守薅 0.9994 0.28 

3 ✳守歌掬 0.9978 0.41 21 1,1,1,2-㔋守⛩掬 0.9995 0.38 

4 导-12-✳守⛩掜 0.9977 0.13 22 ⛩薅 0.9977 0.08 

5 11-✳守⛩掬 0.9986 0.09 23 ꢂծ㼆✳歌薅 0.9980 0.33 

6 곡-12-✳守⛩掜 0.9974 0.14 24 龇✳歌薅 0.9981 0.54 

7 守⟬ 0.9984 0.24 25 薅⛩掜 0.9994 0.17 

8 111-♲守⛩掬 0.9997 0.24 26 徃⟬ 0.9995 0.45 

9 㔋守⻊焫 0.9997 0.30 27 1,1,2,2-㔋守⛩掬 0.9997 0.54 

10 1,2-✳守⛩掬 0.9969 0.53 28 1,2,3-♲守⚋掬 0.9998 0.76 

11 薅 0.9991 0.21 29 135-♲歌㛇薅 0.9957 0.10 

12 ♲守⛩掜 0.9999 0.26 30 1,2,4-♲歌㛇薅 0.9970 0.33 

13 1,2-✳守⚋掬 0.9987 0.33 31 1,3-✳守薅 0.9991 0.34 

14 ♧徃✳守⚋掬 0.9990 1.01 32 1,4-✳守薅 0.9998 0.15 

15 歌薅 0.9999 0.15 33 1,2-✳守薅 0.9999 0.32 

16 1,1,2-♲守⛩掬 0.9992 0.83 34  1,2,4-♲守薅 0.9998 0.35 

17 㔋守⛩掜 0.9995 0.39 35 Ⱉ守♨✳掜 0.9929 0.17 

18 ✳徃守歌掬 0.9985 0.06     

2.4 㔐佐桧ㄤ礵㺙䏞㹊낉 
䭽撑呋ㅷ⵸㢅椚鵂玐ⴔⵆ罌㻋崽䏞⚹ 20 mg/L ㄤ 50 mg/L 崽䏞涸叻ⲥ呋ㅷ鵶絯鵳呋 5 ꛏ鵳遤ꅾ撑

䚍㹊낉罌㻋⟉㐼礵㺙36 猫䮦封䚍剣纸暟涸崽䏞ꅾ撑䚍絕卓錛邍 3կ⟄ 125 µg/kg 幑⸈ꆀ罌㻋⟉㐼涸㔐
佐桧⸈叻㔐佐桧絕卓錛邍 4կ 

邍 3. 䮦封䚍剣纸暟叻ⲥ很巊崽䏞ꅾ撑䚍絕卓n=5 

No
. 

⻊ざ暟 
RSD(%) 
20 mg/L  

RSD(%) 
50 mg/L 

No. ⻊ざ暟 
RSD(%) 
20 mg/L  

RSD(%) 
50 mg/L 

1 守⛩掜 6.44  7.47  19 1,2-✳徃⛩掬 3.03  2.75  
2 11-✳守⛩掜 4.46  6.01  20 守薅 2.80  3.66  
3 ✳守歌掬 2.52  4.09  21 1,1,1,2-㔋守⛩掬 1.98  2.96  
4 导-12-✳守⛩掜 4.73  5.62  22 ⛩薅 3.63  4.28  
5 11-✳守⛩掬 3.16  3.65  23 ꢂծ㼆✳歌薅 3.59  4.21  
6 곡-12-✳守⛩掜 3.06  4.36  24 龇✳歌薅 2.90  3.63  
7 守⟬ 2.74  3.63  25 薅⛩掜 2.65  4.00  
8 111-♲守⛩掬 3.66  4.52  26 徃⟬ 4.62  2.74  
9 㔋守⻊焫 4.40  4.99  27 1,1,2,2-㔋守⛩掬 3.05  2.63  

10 1,2-✳守⛩掬 2.39  3.82  28 1,2,3-♲守⚋掬 3.40  2.70  
11 薅 3.08  3.89  29 135-♲歌㛇薅 3.75  4.18  
12 ♲守⛩掜 4.56  4.49  30 1,2,4-♲歌㛇薅 3.43  3.82  
13 1,2-✳守⚋掬 2.38  2.92  31 1,3-✳守薅 2.55  3.51  
14 ♧徃✳守⚋掬 2.00  3.32  32 1,4-✳守薅 2.34  3.63  
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15 歌薅 3.88  3.93  33 1,2-✳守薅 1.89  3.00  
16 1,1,2-♲守⛩掬 2.67  3.17  34  1,2,4-♲守薅 3.33  3.59  
17 㔋守⛩掜 5.75  5.08  35 Ⱉ守♨✳掜 9.58  4.08  
18 ✳徃守歌掬 2.46  3.74      

邍 4. 䮦封䚍剣纸暟叻ⲥ很巊㔐佐桧絕卓⸈叻崽䏞125 µg/kg 

No. ⻊ざ暟 㔐佐桧(%) No. ⻊ざ暟 㔐佐桧(%) 

1 守⛩掜 100.44 19 1,2-✳徃⛩掬 81.53 
2 11-✳守⛩掜 116.02 20 守薅 91.54 
3 ✳守歌掬 78.28 21 1,1,1,2-㔋守⛩掬 89.37 
4 导-12-✳守⛩掜 102.25 22 ⛩薅 118.76 
5 11-✳守⛩掬 91.35 23 ꢂծ㼆✳歌薅 118.05 
6 곡-12-✳守⛩掜 86.76 24 龇✳歌薅 105.83 
7 守⟬ 87.27 25 薅⛩掜 91.42 
8 111-♲守⛩掬 115.98 26 徃⟬ 90.00 
9 㔋守⻊焫 124.09 27 1,1,2,2-㔋守⛩掬 81.66 

10 1,2-✳守⛩掬 78.27 28 1,2,3-♲守⚋掬 78.38 
11 薅 92.43 29 135-♲歌㛇薅 124.01 
12 ♲守⛩掜 112.30 30 1,2,4-♲歌㛇薅 114.72 
13 1,2-✳守⚋掬 83.93 31 1,3-✳守薅 103.65 
14 ♧徃✳守⚋掬 85.49 32 1,4-✳守薅 101.29 
15 歌薅 103.11 33 1,2-✳守薅 91.78 
16 1,1,2-♲守⛩掬 80.84 34  1,2,4-♲守薅 109.95 
17 㔋守⛩掜 128.00 35 Ⱉ守♨✳掜 124.73 
18 ✳徃守歌掬 83.57    

3. 絕雿 
劥俒ꅷ欽䀙峸 GCMS-QP2020 NX 孞湱蒀靶餘靶翫欽⟉崵絕ざ AOC-5000 곝瑟鵳呋㐼崵㹁㔿⡤䏑暟务

36 猫䮦封䚍⻊ざ暟涸ゎꆀկ㖈 5~100 µg/L 崽䏞薴㔵ⰻぐ絆ⴔ叻ⲥ刼絁絁䚍湱Ⱒ禹侨 r 㖈 0.9929~0.9999
⛓ꢂ㼆崽䏞⚹ 20 mg/L ㄤ 50 mg/L 涸叻ⲥ呋ㅷ鵶絯鵳呋 5 ꛏ㼆䎾ぐ湡叻暟崽䏞涸 RSD%ⴔⵆ⚹
1.887~9.579%ㄤ 3.629~7.466%薴㔵ⰻկ㖈 125 µg/kg 涸⸈叻崽䏞♴ぐ絆ⴔ䎂㖲㔐佐桧㖈 78.28~128.00%
薴㔵ⰻկ霪倰岁ꅾ撑䚍㥩絕卓〳ꬑ〳欽✵㔿⡤䏑暟务 36 猫䮦封䚍剣纸暟涸崵㹁կ 



 

37 

곝瑟-孞湱蒀靶餘靶岁崵㹁㔿⡤䏑暟⚥涸薅禹暟 

䶰 銳劥俒ⵄ欽䀙峸 A0C-6000 곝瑟荈⸓鵳呋㐼絕ざ GCMS-QP2020 NX 孞湱蒀靶餘靶翫欽⟉䒊用✫
㔿⡤䏑暟务 9 猫薅禹暟涸崵倰岁կ㖈 0.05 ~2.00 µg 叻ⲥ刼絁崽䏞薴㔵ⰻぐ絆ⴔ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r
㖲㣐✵ 0.999倰岁唬ⴀꣳ㖈 0.40~1.97µg/kgկ0.20µg 叻ⲥㅷ很巊곝瑟鵳呋 6 ꛏ油꬗獤 RSD 㖲㼭✵
8.72%կ霪倰岁〳欽✵㔿⡤䏑暟务薅禹暟涸䘯鸟㹁䚍㹁ꆀ崵㹁կ 
Ⱒꝶ霒AOC-6000  孞湱蒀靶-餘靶翫欽⟉  㔿⡤䏑暟  薅禹暟 
 

薅禹暟Ⱘ剣䔂捘蔉껺巊⡤僒䮦封⚹襒导僒敍剣嫫կ䎛岌ⴔ䋒✵宐ծ㕼㡝ծ㣐孞瘝梠㞯务㼆➃⡤⽭
㹲匧㣐կ湡⵸薅禹⻊ざ暟溶絑鄄⚆歲⽡欰絆絉鲷㹁⚹䔂捘荝浓暟餘կ 

梡遤梠㞯叻ⲥHJ 976-2018շ㔿⡤䏑暟 薅禹暟涸崵㹁 곝瑟/孞湱蒀靶-餘靶岁ո务錞㹁✫곝瑟絕ざ孞湱
蒀靶餘靶翫欽岁崵㹁㔿⡤䏑暟务薅ծ歌薅ծ⛩薅ծ龇✳歌薅ծꢂ✳歌薅ծ㼆✳歌薅ծ姻⚋薅ծ薅⛩掜ㄤ䒗⚋
薅կ곝瑟岁ꅷ欽孞⡤鵳呋♶꨽銳鵳遤剣纸很⵫蟋》瘝⵸㢅椚乼⡲皍⽀կ 

劥俒⿬罌HJ 976-2018շ㔿⡤䏑暟 薅禹暟涸崵㹁 곝瑟/孞湱蒀靶-餘靶岁ոկꅷ欽䀙峸AOC-6000곝瑟鵳
呋㐼ㄤGCMS-QP2020 NX孞湱蒀靶餘靶翫欽⟉䒊用♧猫ⴔ區㔿⡤䏑暟务9猫薅禹暟涸唬崵倰岁霪倰岁皍
⽀倰⤑腊㢿剣佪涸港崵㔿⡤䏑暟务薅禹暟涸ゎꆀկ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
AOC-6000 곝瑟荈⸓鵳呋㐼ㄤ GCMS-QP2020 NX 孞湱蒀靶-餘靶翫欽⟉ 

1.2 ⴔ區勵⟝  

AOC-6000 勵⟝ 

䎂邂庛䏞85 ˫ 

䎂邂傞ꢂ50 min 

鵳呋ꛏ庛䏞100 ˫ 

鵳呋⡤獤1 mL 

GCMS 勵⟝ 

蒀靶叙 Rtx-wax30m×0.25mm×0.25µm 

叙庛玐䎸40 ˫6 min_5 ˫/min_ 110 ˫1 min_6 ˫/min_ 200 ˫3 min 

鵳呋〡庛䏞250˫ 

崨鸟䱽ⵖ倰䒭⾓⸂ 

叙崨ꆀ1.0 mL/min 

鵳呋倰䒭ⴔ崨鵳呋 

ⴔ崨嫱5:1 

猌㶩彂庛䏞200˫ 

蒀靶餘靶䱹〡庛䏞230˫ 

唬崵㐼歏⾓靈靕歏⾓ 

䪊䲽倰䒭SIM猌㶩⥌䜂錛邍 1 

1.3 呋ㅷ⵸㢅椚 
獦》 2g 呋ㅷ縨✵곝瑟櫕务鴽鸟ぢ곝瑟櫕务⸈Ⰶ 10.0mL 껒ㄤ守⻊ꛧ很巊ծ2µL ⰻ叻叻ⲥ很巊孮薅

ㄤ 20 µL 剏去暟⢪欽巊歌薅-d8用⽰㺙㼓㖈䖃撑䒭瞳虹㐼副⟄ 150 妃/min 涸곸桧瞳虹 10 minկ䖉
哥կ 
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2. 絕卓♸雭雿 

2.1 薅禹暟叻ⲥ很巊靶㕃 

 
愿 1. 薅禹暟叻ⲥ很巊 TIC 愿1.0 µg 

 
薅                              孮薅 歌薅-d8 

 
歌薅                           ⛩薅                         㼆-✳歌薅 

 
ꢂ--✳歌薅                      䒗⚋薅 龇--✳歌薅 

3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

(x1,000,000)
TIC TICTIC TIC TIC

8

9

1
0

1

2

1
13

4

5

6

7

3.5 4.0

0.00

0.25

0.50

0.75

1.00
(x1,000,000)

52.00
77.00
78.00

4.54.0

0.0

1.0

2.0

3.0
(x100,000)

70.00
96.00

5.5 6.0

0.0

2.5

5.0

(x100,000)

100.00
98.00

5.5 6.0

0.0

2.5

5.0

7.5

(x100,000)

91.00
92.00

9.08.5

0.0

0.5

1.0

(x1,000,000)

106.00
91.00

9.0 9.5

0.0

2.5

5.0

7.5

(x100,000)

91.00
106.00

9.0 9.5

0.0

2.5

5.0

7.5

(x100,000)

91.00
106.00

10.5 11.0

0.00

0.25

0.50

0.75

1.00

1.25
(x1,000,000)

120.00
105.00

11.0 11.5

0.0

2.5

5.0

7.5
(x100,000)

91.00
106.00
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姻⚋薅                         薅⛩掜 

愿 2. 9 猫薅禹暟ծ1 猫剏去暟ㄤ 1 猫ⰻ叻叻ⲥㅷ很巊餘ꆀ蒀靶愿1.0 µg 
邍 1. 薅禹暟ぐ絆ⴔ⥌䜂 

No. 务俒ぜ獦 薉俒ぜ獦 CAS 尼 ⥂殆傞ꢂ 㹁ꆀ猌㶩 㹁䚍猌㶩 

1 薅 Benzene 71-43-2 3.541 78.00 77.00-52.00 

2 孮薅 Fluorobenzene 462-06-6 4.505 96.00 70.00 

3 歌薅-d8 Toluene-D8 2.37-26-5 5.822 98.00 100.00 

4 歌薅 Toluene 108-88-3 5.901 92.00 91.00 

5 ⛩薅 Ethylbenzene 100-41-4 8.966 91.00 106.00 

6 㼆-✳歌薅 p-dimethylbenzene 106-42-3 9.244 106.00 91.00 

7 ꢂ-✳歌薅 m-dimethylbenzene 108-38-3 9.486 106.00 91.00 

8 䒗⚋薅 Isopropylbenzene 98-82-8 10.763 105.00 120.00 

9 龇-✳歌薅 o-dimethylbenzene 95-47-6 11.076 106.00 91.00 

10 姻⚋薅 Propylbenzene 103-65-1 12.022 91.00 120.00 

11 薅⛩掜 Styrene 100-42-5 13.727 104.00 78.00 

2.2 叻ⲥ刼絁ㄤ唬ⴀꣳ 
ⴔⵆꂁⵖ餘ꆀ⚹0.05ծ0.1ծ0.2ծ0.5ծ1.0ծ2.0 µg/mL涸薅禹暟ㄤ剏去暟叻ⲥ很巊》1mL叻ⲥ很巊⸈

Ⰶ곝瑟鵳呋櫕鵳呋⟄崽䏞嫱⚹埇㗂叻油꬗獤嫱⚹紷㗂叻⨞叻ⲥ刼絁ぐ⻊ざ暟叻ⲥ刼絁㥵愿3䨾爙կ呏
研0.05 µg叻呋侨研⟄3⦔⥌㐾嫱(油荛油)雦皾9猫薅禹暟⿺1猫剏去暟倰岁唬ⴀꣳぐ⻊ざ暟唬ⴀꣳ⟄⿺絁
䚍湱Ⱒ禹侨㥵邍2䨾爙կ 

 
薅                         歌薅-d8                        歌薅 

12.0 12.5

0.00

0.25

0.50

0.75

1.00

1.25
(x1,000,000)

120.00
91.00

13.5 14.0

0.0

2.5

5.0

(x100,000)

78.00
104.00

0.0 1.0 浓浓比
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5
峰峰峰比

0.0 1.0 浓浓比
0.0

0.5

1.0

1.5

2.0

2.5

3.0

峰峰峰比

0.0 1.0 浓浓比
0.0

0.5

1.0

1.5

2.0

2.5
峰峰峰比
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⛩薅                         㼆-✳歌薅                      ꢂ-✳歌薅 

 
䒗⚋薅                       龇-✳歌薅                  姻⚋薅 

 
薅⛩掜 

愿 3. 薅禹暟ㄤ剏去暟叻ⲥ刼絁 
邍 2. ぐ絆ⴔ湱Ⱒ禹侨⿺唬ⴀꣳ 

ID 絆ⴔぜ獦 
湱Ⱒ禹侨

R 
唬ⴀꣳ 
(µg/kg) 

ID 絆ⴔぜ獦 
湱Ⱒ禹侨

R 
唬ⴀꣳ 
(µg/kg) 

1 薅 0.9995 0.40 6 ꢂ-✳歌薅 0.9999 0.66 
2 歌薅-d8 0.9997 1.09 7 䒗⚋薅 0.9999 0.68 
3 歌薅 0.9998 0.61 8 龇-✳歌薅 0.9999  1.12 
4 ⛩薅 0.9998 0.41 9 姻⚋薅 0.9996 0.77 
5 㼆-✳歌薅 0.9999 0.85 10 薅⛩掜 0.9997 1.97 

2.3 ꅾ㢕䚍㹊낉 
》崽䏞⚹0.2 µg/mL叻ⲥ很巊1mL✵곝瑟櫕务鵶絯鵳呋6妃罌㻋⟉㐼涸ꅾ撑䚍崵㹁絕卓錛邍3կ 
 
 

 

0.0 1.0 浓浓比
0

1

2

3

4

峰峰峰比

0.0 1.0 浓浓比
0.0

0.5

1.0

1.5

2.0
峰峰峰比

0.0 1.0 浓浓比
0.0

0.5

1.0

1.5

2.0
峰峰峰比

0.0 1.0 浓浓比
0

1

2

3

4

5
峰峰峰比

0.0 1.0 浓浓比
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75
峰峰峰比

0.0 1.0 浓浓比
0

1

2

3

4

5

峰峰峰比

0.0 1.0 浓浓比
0.0

0.5

1.0

1.5

2.0

2.5
峰峰峰比
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邍 3. ぐ絆ⴔꅾ撑䚍絕卓 

ID 絆ⴔぜ獦 RSD(%) ID 絆ⴔぜ獦 RSD(%) 

1 薅 3.31 6 ꢂ-✳歌薅 4.45 

2 歌薅-d8 6.48 7 䒗⚋薅 6.29 

3 歌薅 4.42 8 龇-✳歌薅 5.29 

4 ⛩薅 3.92 9 姻⚋薅 8.72 

5 㼆-✳歌薅 5.05 10 薅⛩掜 8.39 

2.4 ⸈叻㔐佐桧 
㼜瀖薉瀨瑟涯呋ㅷ鵳遤100 µg/kg崽䏞⸈叻た䭽撑副鶣⵸㢅椚倰岁㢅椚た副纸䎂遤3⼝呋ㅷ罌㻋㔐

佐桧ㄤRSDⰨ⡤絕卓㥵♴100 µg/kg⸈叻崽䏞涸⸈叻㔐佐桧⚹66.98%-100.63%RSD⚹0.41%-5.07%
㔐佐桧넞ꅾ梡䚍㥩կ 

邍 4. ぐ絆ⴔ幑⸈㔐佐桧絕卓 

ID 絆ⴔぜ獦 䎂㖲㔐佐桧% RSD(%) 

1 薅 92.31 3.54 

2 歌薅-d8 76.82 5.07 

3 歌薅 90.41 2.36 

4 ⛩薅 86.81 1.57 

5 㼆-✳歌薅 66.98 4.50 

6 ꢂ-✳歌薅 80.62 1.65 

7 䒗⚋薅 100.20 1.21 

8 龇-✳歌薅 82.42 2.07 

9 姻⚋薅 67.80 0.41 

10 薅⛩掜 100.63 3.05 

3. 絕雿 
 劥倰岁ꅷ欽䀙峸 GCMS-QP2020 NX 唬崵㔿⡤䏑暟务 9 猫薅禹暟㖈 0.05ծ0.10ծ0.2ծ0.5ծ1.0ծ2.0 µg

崽䏞薴㔵ⰻ叻ⲥ刼絁絁䚍葻㥩湱Ⱒ禹侨㖲㖈 0.999 ⟄副倰岁唬ⴀꣳ㖈 0.40~1.97 µg/kgկ0.2 µg 叻ⲥㅷ
很巊곝瑟鵳呋 6 ꛏ油꬗獤 RSD 㖲㼭✵ 8.72%կ100 µg/kg ⸈叻崽䏞涸⸈叻㔐佐桧⚹ 66.98%-100.63%կ霪
倰岁皍⽀倰⤑腊㢿剣佪涸港崵㔿⡤䏑暟务 9 猫薅禹暟涸ゎꆀկ 
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4.2 ⼱䮦〄䚍剣劼暟 

 
 

⼱䮦封䚍剣纸寓群暟(SVOCs)僽群俱ծⵖ蚋ծⱚ蚋瘝剣纸⻊䊨涸ꅾ銳⾲俱罜鄄㣐ꆀ䎾欽կ搬罜SVOCs 涸
䱗佞ㄤ㢅椚♶䔲⠔絛梠㞯ㄤ➃碫䌄勻餏꬗䕧ㆇկ鵯❈⻊ざ暟♶➑⠔㼆㣐孞梠㞯ㄤ瑟孞餘ꆀ❡欰䕧ㆇ鵮⠔
䰀㹲➃⡤⨴䐀♧❈剣纸⼱䮦封暟Ⱘ剣荝浓ծ荝殻ㄤ荝瑲」⡲欽⠔㼆➃碫⨴䐀❡欰悶㖈㪭胇կ⚹✫Ⲹ㼱⼱
䮦封䚍剣纸暟㼆梠㞯ㄤ➃碫涸䕧ㆇ꨽銳ꅷ》♧禹⴩䲃倶欽⟄⸈䔂䱗佞䱽ⵖㄤ梠㞯港崵Ⲹ㼱 SVOCs 涸䱗
佞ꆀㄤ崽䏞կ劥畎ⰻ㺂➝絏✫⢪欽䀙峸涸蒀靶⿺蒀靶/餘靶碫❡ㅷ㖈 SVOCs 倰꬗涸唬崵倰岁⟄⣘湱Ⱒ遤⚌
➃プ⿬罌կ 
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馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁㕼㡝⚥ 20 猫孽㛇歌ꃑꂾ

碫ⱚ蚋婎殆 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽崵㹁㕼㡝
务 20 猫孽㛇歌ꃑꂾ碫ⱚ蚋涸倰岁կ霪倰岁㖈 12 min ⰻ模䧭 20 猫孽㛇歌ꃑꂾ涸ⴔ區吥ⲥ刼絁涸湱Ⱒ禹侨
㖲㖈 0.997 ⟄副կ㼆♶ず崽䏞孽㛇歌ꃑꂾ涸幊ざ叻ⲥ很巊ぐ䎂遤崵霚 6 妃20 猫湡叻⻊ざ暟涸⥂殆傞ꢂㄤ
油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.015~0.263 %ㄤ 0.554~4.917%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ♶ず崽䏞♴㛇餘⸈
叻㔐佐桧薴㔵㖈 88.1~108.4%⛓ꢂկ霪倰岁〳䎾欽✵㕼㡝务 20 猫孽㛇歌ꃑꂾ碫ⱚ蚋婎殆涸ず傞唬崵կ 

Ⱒꝶ霒♲ꅾ㔋匧勍餘靶 孽㛇歌ꃑꂾ ⱚ蚋 㕼㡝 
 
    孽㛇歌ꃑꂾⱚ蚋僽♧碫넞佪ծ䎛靶勄赈⵫㖈ⱚ⡲暟⥂䫡务封䮦满ꅾ銳⡲欽紨⽑研15%⚆歲勄赈⵫䋑
㖞⼝괄⚂⢪欽ꆀ鷶䎃㟞Ɤկ孽㛇歌ꃑꂾ㖈梠㞯务涸稡獤ㄤ⽭㹲溶絑䧭⚹❑䖉鍒Ɀ涸꡼곿կ䚉䚍务嫫傞〳ⴀ
梡崨岦ծ聝聘괋⸓ծ澢㶰綫㼭瘝胐焦ꂾꃍ䫈ⵖ氿朐կ湡⵸灇瑕鳅㢴涸僽ꛏ㼆宐ㄤ굹ㅷ务孽㛇歌ꃑꂾ碫ⱚ婎涸
ⴔ區⟄⿺叻ⲥⵖ㹁կ㕼㡝僽寓群暟涸彂ㄤ宨湬䱹䕧ㆇⱚ❡ㅷ涸餘ꆀ,小獤暟㖈宐⡤寓群暟涸鴲獴鲮⻊务封
䮦ꅾ銳⡲欽կ湡⵸㼆㕼㡝⿺小獤暟务孽㛇歌ꃑꂾ婎殆ⴔ區灇瑕欨㼱⚂溶剣涸灇瑕鳅㢴ꅷ欽巊湱蒀靶-叙
た遥欰蚃⯕岁䧴孞湱蒀靶岁կ⵸罏乼⡲籖椫⚂㹁䚍腊⸂剣ꣳ歋✵㣐鿈ⴔ孽㛇歌ꃑꂾⱚ蚋Ⱘ剣掚♶珘㹁
䚍孞湱蒀靶岁䎾欽薴㔵剣ꣳկ 

넞佪巊湱蒀靶-⚮翫餘靶翫欽䪮助僽鵛❈䎃勻䘯鸟封㾝涸ⴔ區䪮助Ⱘ剣䖎넞涸鷥䭊䚍ㄤ⾝併䏞㼆撑
勇㛇餘务涸孽㛇歌ꃑꂾ碫ⱚ蚋婎殆Ⱘ剣䖎䔂涸㹁䚍ㄤ㹁ꆀ腊⸂ⲥ鲷䏞넞僽湡⵸汚ꆀ婎殆ⴔ區涸껷鷥倰
岁կ劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8045翫欽崵㹁㕼㡝务20
猫孽㛇歌ꃑꂾ婎殆涸倰岁կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞纸SIL-30AC 荈⸓鵳呋㐼CTO-30A 叙庛盲CBM-20A 禹絡䱽ⵖ㐼
LCMS-8045 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.86 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱勵⟝ 
蒀靶叙Shim-pack XR-ODS III 2.0 mm I.D.× 75 mm L.,1.6 μm   
崨⸓湱A 湱-5 mM ꃲꃑꜽ宐很巊 

B 湱-歌ꃫ  
崨鸟0.3 mL/min 

叙庛45˫ 
鵳呋ꆀ2 μL 

峤膴倰䒭唑䏞峤膴B 湱ⴲ映崽䏞⚹ 20%峤膴玐䎸錛邍 1կ 
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邍 1. 唑䏞峤膴玐䎸

 
 
 
 
 
 
 
餘靶勵⟝ 
ⴔ區⟉㐼LCMS-8045 
猌㶩⻊垷䒭ESI(+)           
⸈掚孞 瑟孞 10.0 L/min 
꨺⻊孞 宆孞 3.0 L/min    
䎁醋孞 宆孞 10.0 L/min 
焥中孞 孿孞  

彂庛䏞 200˫ 
DL 庛䏞 150˫    
⸈掚垷㗌庛䏞400˫   
䪊䲽垷䒭 㢴导䎾港崵(MRM) 
䒁鵷傞ꢂ 3 ms  
MRM ⿬侨錛邍 2 

邍 2. MRM ⠏⻊⿬侨 

No. ⻊ざ暟 薉俒ぜ CAS No. ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias (V) 

CE 
(V) 

Q3 Pre  
Bias (V) 

1 勄絁㪭 Oxamyl 23135-22-0 237.1 
72.1* -11 -13 -27 

90.2 -11 -8 -17 

2 抣㢴㪭 Methomyl 16752-77-5 163.1 
88.1* -16 -8 -17 

106.1 -16 -10 -11 

3 ✳孻㪭 Dioxacarb 6988-21-2 224.0 
123.0* -10 -14 -24 

167.1 -10 -8 -17 

4 嶡抣㪭 Aldicarb 116-06-3 208.1 
116.1* -19 -10 -20 

89.1 -21 -20 -20 

5 䜌赈㪭 Bendiocarb 22781-23-3 224.1 
167.1* -16 -9 -17 

109.1 -16 -18 -21 

6 婎勄㪭 Propoxur 114-26-1 210.1 
111.1* -10 -14 -21 

168.1 -10 -9 -18 

7 ⯘涰㪭 Carbofuran 1563-66-2 222.1 
165.1* -10 -11 -17 

123.1 -10 -22 -22 

8 歌蟼㪭 Carbaryl 63-25-2 202.1 
145.1* -21 -9 -15 

127.1 -20 -26 -13 

9 ⛩炻薅㪭 Ethiofencarb 29973-13-5 226.1 
107.1* -16 -15 -20 

164.1 -16 -9 -17 

10 䫒趐㪭 Pirimicarb 23103-98-2 239.2 
72.1* -11 -21 -28 

182.2 -12 -15 -19 

11 䒗⚋㪭 Isoprocarb 2631-40-5 194.2 95.1* -14 -15 -19 

Time(min) Module Command Value 

1.0 Pumps Pump B Conc. 20 

2.0 Pumps Pump B Conc. 60 

6.0 Pumps Pump B Conc. 95 

7.5 Pumps Pump B Conc. 95 

7.6 Pumps Pump B Conc. 20 

12 Controller Stop   
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137.2 -14 -11 -14 

12 ⟗♨㪭 Fenobucarb 3766-81-2 208.1 
95.1* -10 -14 -19 

152.1 -10 -10 -16 

13 歌炻㪭 Methiocarb 2032-65-7 226.1 
169.1* -16 -10 -18 

121.1 -16 -18 -23 

14 枡勄㪭 Promecarb 2631-37-0 208.1 
109.1* -10 -16 -20 

151.2 -21 -10 -17 

15 

4-徃-3,5-✳
歌㛇薅㛇-N-
歌㛇孽㛇歌

ꃑꂾ 

4-bromo-3,5-
dimethyl 
Phenyl N-

methylcarbamate 
(BDMC) 

672-99-1 258.0 

201.0* -12 -10 -21 

122.1 -10 -22 -23 

16 薅炻㪭 Fenothiocarb 62850-32-2 254.1 
72.1* -12 -16 -27 

160.0 -18 -9 -17 

17 唼꜊㪭 Alanycarb 83130-01-2 400.2 
238.1* -15 -9 -18 

91.0 -19 -35 -19 

18 藟赈㪭 Indoxacarb 144171-61-9 528.1 
249.1* -20 -16 -12 

218.0 -20 -24 -22 

19 ⚋炻⯘涰㪭 Benfuracarb 82560-54-1 411.3 
190.2* -15 -11 -13 

252.0 -15 -13 -18 

20 ト絁㪭 Furathiocarb 65907-30-4 383.2 
195.1* -14 -17 -20 

252.1 -14 -12 -18 

21  抣㢴㪭 D3 Methomyl-D3 398109-07-3 165.9 
88.1* -12 -10 -17 

106.1 -12 -10 -11 

22 歌蟼㪭 D7 Carbaryl-D7 362049-56-7 208.9 
152.1* -15 -10 -28 

133.1 -15 -30 -26 

岤*邍爙㹁ꆀ猌㶩 

1.3 叻ⲥ很巊涸ꂁⵖ 
ⴔⵆ獦》孽㛇歌ꃑꂾ碫叻ⲥㅷ鷓ꆀ欽歌ꃫ很鍒ծꂁⵖ䧭 1.0 mg/mL 涸幊ざ叻ⲥ⪰㢊巊縨✵-18˫ⱺ

盲务⥂㶸կ幊ざ㼆撑ㅷ崽⪰㢊很巊⟄ 20%歌ꃫ很巊䭽♧㹁嫱⢾獺ꅺ䖤禹⴩崽䏞涸㼆撑ㅷ䊨⡲很巊կ剒絊
ꂁ䧭1婎勄㪭ծ抣㢴㪭ծ✳孻㪭ծ䜌赈㪭ծ歌蟼㪭ծ⛩炻薅㪭ծ䒗⚋㪭ծ⟗♨㪭ծ歌蟼㪭ծ枡勄㪭ծBDMCծ
藟赈㪭ծ⚋炻⯘涰㪭 1ծ2ծ10ծ20ծ50ծ100ծ200 ng/mL 涸禹⴩叻ⲥ很巊կ2⯘涰㪭ծ薅炻㪭ծ嶡抣
㪭ծ唼꜊㪭崽䏞⚹ 0.5ծ1ծ5ծ10ծ25ծ50ծ100 ng/mL 涸禹⴩叻ⲥ很巊կ3勄絁㪭ծト絁㪭ծ䫒趐㪭崽
䏞⚹ 0.25ծ0.5ծ2.5ծ5ծ12.5ծ25ծ50 ng/mL 涸禹⴩叻ⲥ很巊կぐ崽䏞很巊务⸈Ⰶⰻ叻歌蟼㪭-D7 ㄤ抣㢴
㪭-D3絊崽䏞㖲⚹ 50 ng/mLկ呏研⥂殆傞ꢂ㽠鵛⾲太⥂殆傞ꢂ㖈 4.5 min ⛓⵸鷥欽抣㢴㪭-D3 ⡲⚹ⰻ叻
4.5 min ⛓た鷥欽歌蟼㪭-D7 ⡲⚹ⰻ叻կ 

1.4 呋ㅷ⵸㢅椚倰岁 
㕼㡝务孽㛇歌ꃑꂾ碫暟餘䲿》倰岁⿬撑叻ⲥշHJ 783-2016 㕼㡝ㄤ小獤暟 剣纸暟涸䲿》⸈⾓崨⡤蟋》

岁ոկ獦》㕼㡝霚呋10 g礵鲷ⵌ0.1 g欽⸈⾓崨⡤蟋》⟉鵳遤蟋》勵⟝㥵♴蟋》⵫ ✳守歌掬-歌ꃫ
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1:1 庛䏞 80˫ 䗄梠 3妃Ȿ峤 80%կ欽偒鲮襒封⟉㼜蟋》巊崽綫荛1.0 mL, 鸑鵂곫⯓欽6.0 ml ✳
守歌掬-歌ꃫ幊ざ很⵫1:1崞⻊涸GCB/PSA㔿湱蟋》㼭叙絩絯欽6 mL ✳守歌掬-歌ꃫ幊ざ很⵫1:1峤
膴㼭叙佐꧋応ⴀ巊կ欽宆オ⟉崽綫荛鵛䎁⸈Ⰶⰻ叻欽ⴲ映崨⸓湱㹁㺂荛1.0 mL, ⰻ叻崽䏞⚹50 ng/mLկ
搬た鵳巊湱蒀靶-⚮翫餘靶崵㹁կ 

2. 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ♧紩餘靶㕃ㄤ❡暟猌㶩䪊䲽餘靶㕃 

 
愿 1. 勄絁㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

 
愿 2. 抣㢴㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

 
愿 3. ✳孻㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

 
愿 4. 嶡抣㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-8 V〸愿 

100 150 200 m/z
0.00

0.25

0.50

0.75

1.00
Inten.(x1,000,000)

237.1

220.1

50 100 150 200 m/z
0.0

2.5

5.0

7.5

Inten.(x100,000)

72.1

90.2
237.1

100.0 125.0 150.0 m/z
0.0

1.0

2.0

3.0

4.0

5.0

Inten.(x1,000,000)

163.1

75.0 100.0 125.0 150.0 m/z
0.0

2.5

5.0

Inten.(x100,000)

88.1

106.1

163.165.1
122.1

200.0 225.0 m/z
0.0

0.5

1.0

1.5

Inten.(x100,000)

224.0

100 150 200 m/z
0.0

2.5

5.0

7.5

Inten.(x100,000)

167.1

123.0

224.0

125.0 150.0 175.0 200.0 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x10,000,000)

208.1

191.1

100 150 200 m/z

0.5

1.0

1.5

2.0

2.5
Inten.(x10,000,000)

116.1

89.1 208.1
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愿 5. 䜌赈㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

 
愿 6. 婎勄㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

 
愿 7. ⯘涰㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-15 V〸愿 

 
愿 8. 歌蟼㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

 
愿 9. ⛩炻薅㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-8 V〸愿 

175.0 200.0 m/z
0.0

2.5

5.0

7.5
Inten.(x1,000,000)

224.1

100 150 200 m/z
0.0

1.0

2.0

3.0

Inten.(x1,000,000)

167.1

109.1 224.1

175.0 200.0 m/z
0.0

1.0

2.0

3.0

4.0
Inten.(x100,000)

210.1

178.2

100 150 200 m/z
0.0

2.5

5.0

7.5
Inten.(x100,000)

111.1

168.1

210.1153.1
93.1

100 150 200 m/z

0.5

1.0

1.5

Inten.(x10,000,000)

222.1

100 150 200 m/z
0.0

1.0

2.0

3.0

4.0

Inten.(x1,000,000)

165.1

123.1

222.1137.1

150.0 175.0 200.0 m/z
0.0

2.5

5.0

7.5
Inten.(x1,000,000)

202.1

219.2

100 150 200 m/z
0.0

0.5

1.0

1.5

2.0
Inten.(x1,000,000)

145.1

202.1
127.0

175.0 200.0 225.0 m/z
0.0

0.5

1.0

Inten.(x10,000,000)

226.1

100 150 200 m/z
0.0

1.0

2.0

Inten.(x1,000,000)

107.1

164.1

226.1



 

48 

 
愿 10. 䫒趐㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-15 V〸愿 

 
愿 11. 䒗⚋㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿 

  
愿 12. ⟗♨㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

 
   愿 13. 歌炻㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

 
   愿 14. 枡勄㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

175.0 200.0 225.0 m/z
0.0

0.5

1.0

1.5

Inten.(x10,000,000)

239.2

100 150 200 m/z
0.0

0.5

1.0

Inten.(x10,000,000)

72.1

182.2 239.2

160 170 180 190 m/z
0.0

2.5

5.0

7.5

Inten.(x1,000,000)

194.2

100 150 m/z
0.0

1.0

2.0

3.0

4.0
Inten.(x1,000,000)

95.1

137.2
152.1

194.2

150 200 m/z
0.0

0.5

1.0

1.5

Inten.(x10,000,000)

208.1

225.1

100 150 200 m/z
0.0

2.5

5.0

7.5

Inten.(x1,000,000)

95.1

152.1 208.1

150 200 m/z
0.0

0.5

1.0

1.5

2.0

2.5
Inten.(x10,000,000)

226.1

169.1

100 150 200 m/z
0.0

1.0

2.0

3.0

4.0

Inten.(x1,000,000)

169.1

121.1 226.1

125.0 150.0 175.0 200.0 m/z
0.0

2.5

5.0

7.5

Inten.(x1,000,000)

208.1

151.1109.1

100 150 200 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x1,000,000)

151.1

109.2

208.1
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愿 15. BDMC 涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

 
愿 16. 薅炻㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-10 V〸愿 

 
愿 17. 唼꜊㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-8 V〸愿 

 
      愿 18. 藟赈㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-20 V〸愿 

 
 愿 19. ⚋炻⯘涰㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-15 V〸愿 

225.0 250.0 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x1,000,000)

258.0

50 100 150 200 250 m/z
0.00

0.25

0.50

0.75

1.00

1.25
Inten.(x1,000,000)

201.0

258.0
122.1

150 200 250 m/z
0.0

1.0

2.0

3.0

4.0

5.0
Inten.(x1,000,000)

254.1

276.0

100 150 200 250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten.(x100,000)

72.1

160.0

254.1104.6

350.0 375.0 400.0 425.0 m/z
0.0

0.5

1.0

1.5

2.0

2.5
Inten.(x10,000,000)

400.2 422.1

423.2
371.1

100 200 300 400 m/z
0.0

2.5

5.0

7.5
Inten.(x100,000)

238.1

400.2206.2150.291.0

450.0 475.0 500.0 525.0 m/z
0.00

0.25

0.50

0.75

1.00

1.25
Inten.(x10,000,000)

528.1

200 300 400 500 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x1,000,000)

218.0

249.1

190.1

293.0 528.1
496.1

375.0 400.0 425.0 m/z
0.0

0.5

1.0

1.5

2.0

2.5
Inten.(x10,000,000)

433.2411.3

434.3

200 300 400 m/z
0.0

1.0

2.0

3.0

4.0
Inten.(x1,000,000)

190.2

252.1

195.1

411.3
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愿 20. ト絁㪭涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-15 V〸愿 

2.2 20 猫孽㛇歌ꃑꂾ叻ⲥ很巊涸 MRM 蒀靶㕃 
婎勄㪭ծ抣㢴㪭ծ✳孻㪭ծ䜌赈㪭ծ歌蟼㪭ծ⛩炻薅㪭ծ䒗⚋㪭ծ⟗♨㪭ծ歌蟼㪭ծ枡勄㪭ծBDMCծ

藟赈㪭ծ⚋炻⯘涰㪭 ⚹ 10 ng/mL 涸禹⴩叻ⲥ很巊կ2⯘涰㪭ծ薅炻㪭ծ嶡抣㪭ծ唼꜊㪭崽䏞⚹ 5 ng/mL
涸禹⴩叻ⲥ很巊կ3勄絁㪭ծト絁㪭ծ䫒趐㪭崽䏞⚹ 2.5 ng/mL 涸禹⴩叻ⲥ很巊կⰻ叻歌蟼㪭-D7 ㄤ抣㢴
㪭-D3絊崽䏞㖲⚹ 50 ng/mLկⰦ MRM 蒀靶愿㥵♴愿 21 䨾爙կ 

 
  愿 21. 20 猫孽㛇歌ꃑꂾⱚ婎涸 MRM 蒀靶愿  

(1 勄絁㪭2 抣㢴㪭-D33 抣㢴㪭4 ✳孻㪭5 嶡抣㪭6 䜌赈㪭7 婎勄㪭8 ⯘涰㪭9 歌蟼㪭-D710 歌蟼㪭
11 ⛩炻薅㪭12 䫒趐㪭13 䒗⚋㪭14 ⟗♨㪭15 歌炻㪭16 枡勄㪭17 BDMC18 薅炻㪭19 唼꜊㪭20 藟赈

㪭21 ⚋炻⯘涰㪭22 ト絁㪭)  

2.3 叻ⲥ刼絁 
䭽撑 1.3 ꂁⵖ䧭ぐ崽䏞幊ざ叻ⲥ䊨⡲巊կ⟄䊨⡲很巊崽䏞ㄤⰻ叻崽䏞⛓嫱⚹埇㗂叻油꬗獤ㄤⰻ叻油

꬗獤⛓嫱⚹紷㗂叻ⰻ叻岁絚ⵖ叻ⲥ䊨⡲刼絁錛♴愿 22䨾䖤吥ⲥ刼絁絁䚍Ⱒ禹葻㥩絁䚍倰玐⿺湱Ⱒ
禹侨錛邍 3կ 
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勄絁㪭                         抣㢴㪭                        ✳孻㪭 

 
嶡抣㪭                         䜌赈㪭                        婎勄㪭 

 
⯘涰㪭                        歌蟼㪭                        ⛩炻薅㪭 

 
䫒趐㪭                        䒗⚋㪭                          ⟗♨㪭 

 
歌炻㪭                       枡勄㪭                         BDMC 
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薅炻㪭                          唼炻㪭                         藟赈㪭 

 
⚋炻⯘涰㪭                       ト絁㪭 

愿 22. 20 猫孽㛇歌ꃑꂾ涸叻ⲥ刼絁                                                 
邍 3. 吥ⲥ刼絁⿬侨 

No. ⻊ざ暟 吥ⲥ刼絁 崽䏞薴㔵µg/L 湱Ⱒ禹侨 r ⲥ鲷䏞% 

1 勄絁㪭 Y = 0.0634370X  0.25~50 0.9999 87.4~100.5 

2 抣㢴㪭 Y =0.0110982X 1~200 0.9994 98.4~109.7 

3 ✳孻㪭 Y =0.00528174X 1~200 0.9999 86.1~100.6 

4 嶡抣㪭 Y =0.0217154X  0.5~100 0.9999 87.6~100.6 

5 䜌赈㪭 Y = 0.00693232X  1~200 0.9999 95.8~110.3 

6 婎勄㪭 Y =0.0188432X  1~200 0.9998 87.6~100.8 

7 ⯘涰㪭 Y = 0.0334726X  0.5~100 0.9999 92.9~100.4 

8 歌蟼㪭 Y =0.0187430X  1~200 0.9997 93.7~112.6 

9 ⛩炻薅㪭 Y = 0.0446606X 1~200 0.9999 93.2~113.3 

10 䫒趐㪭 Y = 0.245836X 0.25~50 0.9999 92.5~108.7 

11 䒗⚋㪭 Y =0.0299024X 1~200 0.9998 87.8~112.2 

12 ⟗♨㪭 Y =0.0421050X  1~200 0.9999 86.8~102.5 

13 歌炻㪭 Y=0.0424351X 1-200 0.9999 86.3~110.9 

14 枡勄㪭 Y=0.0467029X 1-200 0.9998 90.0~106.3 

15 BDMC Y=0.00973255X 1-200 0.9999 99.3-114.4 

16 薅炻㪭 Y=0.186315X 0.5-100 0.9998 87.9-102.6 

17 唼꜊㪭 Y=0.116527X 0.5-100 0.9999 87.0-111.6 

18 藟赈㪭 Y=0.000892791X 1-200 0.9968 85.8-111.7 

19 ⚋炻⯘涰㪭 Y=0.0800311X  1-200 0.9998 87.9-104.2 

20 ト絁㪭 Y=0.291325X 0.25-50 0.9999 99.5-106.8 

2.4 礵㺙䏞㹊낉 
㼆♶ず崽䏞幊ざ叻ⲥ䊨⡲巊鵶絯崵㹁 6 妃罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍絕卓㥵邍 4
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䨾爙կ絕卓儑爙♶ず崽䏞叻ⲥㅷ⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.015~0.263 %ㄤ 0.554~4.917%
⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 4. ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍⿺⾝併䏞絕卓 

⻊ざ暟 
RSD%1 µg/L RSD%20 µg/L RSD%160 µg/L 

R.T. Area R.T. Area R.T. Area 

婎勄㪭 0.034 4.152 0.058 1.735 0.042 1.353 

抣㢴㪭 0.180 3.434 0.215 1.017 0.198 0.843 

✳孻㪭 0.056 4.833 0.092 3.487 0.069 1.119 

䜌赈㪭 0.056 3.010 0.056 2.125 0.042 0.911 

歌蟼㪭 0.075 3.335 0.049 2.276 0.042 1.520 

⛩炻薅㪭 0.066 4.261 0.051 2.675 0.037 1.126 

䒗⚋㪭 0.077 2.536 0.051 3.565 0.037 1.186 

⟗♨㪭 0.077 4.775 0.040 1.483 0.031 1.604 

歌炻㪭 0.077 4.145 0.045 1.611 0.026 0.835 

枡勄㪭 0.076 2.368 0.042 1.802 0.028 1.539 

BDMC 0.038 4.917 0.051 4.815 0.027 2.000 

藟赈㪭 0.104 4.318 0.015 4.806 0.026 4.255 

⚋炻⯘涰㪭 0.022 3.739 0.036 1.369 0.023 1.394 
 RSD%0.5 µg/L RSD%10 µg/L RSD%80 µg/L 
 R.T. Area R.T. Area R.T. Area 

⯘涰㪭 0.068 4.98 0.058 1.735 0.040 0.592 

薅炻㪭 0.035 3.904 0.049 2.455 0.018 1.346 

嶡抣㪭 0.056 2.035 0.069 2.639 0.055 1.434 

唼꜊㪭 0.062 4.033 0.049 2.455 0.016 1.501 
 RSD%0.25 µg/L RSD%5 µg/L RSD%40 µg/L 
 R.T. Area R.T. Area R.T. Area 

勄絁㪭 0.263 4.031 0.256 1.624 0.201 0.554 

ト絁㪭 0.022 3.739 0.036 1.369 0.024 1.171 

䫒趐㪭 0.072 2.723 0.058 1.735 0.035 0.809 

2.5 抳併䏞㹊낉 
⚹罌㻋⟉㐼涸⾝併䏞㼜⡛崽䏞幊ざ叻ⲥ䊨⡲巊䭽 1.2 务涸ⴔ區勵⟝♴鵳遤崵㹁կ倰岁唬ⴀꣳ呏研 HJ 

168-2010 շ梠㞯港崵 ⴔ區倰岁叻ⲥⵖ⥝雧䪮助㼋太ո錞㹁⟄ 7 妃瑟涯霚낉䎂㖲叻ⲥ⨊䊵⚹ S䭽撑
MDL=t(6,0.99)×S 鵳遤雦皾⟄ 4 ⦔唬ⴀꣳ⡲⚹崵㹁♴ꣳ20 猫⻊ざ暟涸⥌㐾嫱ㄤ倰岁唬ⴀꣳ㥵♴邍 5 䨾爙կ 

邍 5. ⥌㐾嫱(S/N)ㄤ倰岁唬ⴀꣳ⟄⿺㹁ꆀꣳ 

No. ぜ獦 崽䏞宐䎂(µg/kg) S/N 崵㹁♴ꣳ (µg/kg) 唬ⴀꣳ(µg/kg) 

1 勄絁㪭 0.025 27.59 0.020 0.005 

2 抣㢴㪭 0.100 24.98 0.048 0.012 

3 ✳孻㪭 0.100 10.22 0.092 0.023 

4 嶡抣㪭 0.050 27.59 0.036 0.009 



 

54 

5 䜌赈㪭 0.100 19.37 0.068 0.017 

6 婎勄㪭 0.100 55.33 0.036 0.009 

7 ⯘涰㪭 0.050 28.28 0.040 0.010 

8 歌蟼㪭 0.100 54.07 0.052 0.013 

9 ⛩炻薅㪭 0.100 12.22 0.024 0.006 

10 䫒蔠㪭 0.025 31.67 0.016 0.004 

11 䒗⚋㪭 0.100 15.49 0.076 0.019 

12 ⟗♨㪭 0.100 30.92 0.060 0.015 

13 歌炻㪭 0.100 72.88 0.032 0.008 

14 枡勄㪭 0.100 32.27 0.088 0.022 

15 BDMC 0.100 58.56 0.040 0.010 

16 薅炻㪭 0.050 13.64 0.044 0.011 

17 唼꜊㪭 0.050 64.20 0.036 0.009 

18 藟赈㪭 0.100 10.73 0.052 0.013 

19 ⚋炻⯘涰㪭 0.100 39.73 0.084 0.021 

20 ト絁㪭 0.025 19.13 0.012 0.003 

2.6 㛇餘⸈叻㹊낉 
邍 6. 㛇餘⸈叻㹊낉絕卓 

呋ㅷぜ獦 
⸈叻崽䏞2 µg/kg ⸈叻崽䏞16 µg/kg 

唬崵⧩ 㔐佐桧 唬崵⧩ 㔐佐桧 

婎勄㪭 1.812±0.023 90.6 16.016±0.285 94.3 

抣㢴㪭 2.123±0.033 106.2 16.584±0.193 103.7 

✳孻㪭 1.949±0.051 94.1 15.911±0.181 91.4 

䜌赈㪭 1.832±0.028 91.6 16.278±0.167 101.7 

歌蟼㪭 2.041±0.106 97.7 16.353±0.278 102.2 

⛩炻薅㪭 2.049±0.082 92.2 16.260±0.397 96.6 

䒗⚋㪭 2.067±0.056 103.4 16.652±0.348 98.1 

⟗♨㪭 2.042±0.087 102.1 16.597±0.491 103.7 

歌炻㪭 1.980±0.055 95.0 16.393±0.318 99.5 

枡勄㪭 2.038±0.080 101.9 16.731±0.419 94.6 

BDMC 2.071±0.086 103.6 16.971±0.269 106.1 

藟赈㪭 1.761±0.096 88.1 17.385±0.428 108.4 

⚋炻⯘涰㪭 1.923±0.086 96.3 17.145±0.270 107.2 
 ⸈叻崽䏞1 µg/kg ⸈叻崽䏞8 µg/kg 
 唬崵⧩ 㔐佐桧 唬崵⧩ 㔐佐桧 

⯘涰㪭 0.922±0.011 92.2 8.158±0.863 102.0 

薅炻㪭 0.925±0.039 92.5 7.628±0.161 95.3 

嶡抣㪭 0.904±0.018 90.4 7.610±0.106 95.1 

唼꜊㪭 0.995±0.046 99.5 8.323±0.190 104.0 
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䭽撑 1.4 务呋ㅷⵖ㢊倰岁⸈叻崽䏞㥵♴邍 6 䨾爙ぐ䎂遤崵㹁 3 妃կ崵霚絕卓儑爙20 猫孽㛇歌ꃑ
ꂾ呋ㅷ涸⸈叻㔐佐桧㖈 88.1~108.4%⛓ꢂ絕卓㥵邍 6կ 

2.7 㹊꣢㕼㡝呋ㅷ崵㹁絕卓 

 
   愿 23. 㕼㡝呋ㅷ 20 猫孽㛇歌ꃑꂾ蒀靶愿 

    䭽撑 1.4 务呋ㅷⵖ㢊倰岁㢅椚㕼㡝呋ㅷ䎂遤崵㹁 3 妃絕卓㥵愿 23 䨾爙崵䖤羟㕼㡝呋ㅷゎ剣
0.296±0.026 µg/kg 抣㢴㪭0.491±0.047 µg/kg 婎勄㪭0.235±0.012 µg/kg ⯘涰㪭0.237±0.013 µg/kg
䜌 赈 㪭  0.379±0.025 µg/kg 䒗 ⚋ 㪭  0.462±0.053 µg/kg ⟗ ♨ 㪭  0.517±0.048 µg/kg 枡 勄 㪭 
0.095±0.015 µg/kg 薅炻㪭կ  

3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽崵㹁㕼㡝务

孽㛇歌ꃑꂾ婎殆涸倰岁կ霪倰岁㖈 12 min ⰻ模䧭 20 猫孽㛇歌ꃑꂾ涸ⴔ區吥ⲥ刼絁涸湱Ⱒ禹侨㖲㖈 0.997
⟄副կ㼆♶ず崽䏞涸幊ざ叻ⲥ很巊ぐ䎂遤崵霚 6 妃12 猫湡叻⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊
䊵ⴔⵆ㖈 0.015~0.263%ㄤ 0.554~4.917%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ㼆✵瑟涯㛇餘絑鵂呋ㅷ⵸㢅椚た副纸ⴔ
區㔐佐桧㖈 88.1~108.4%⛓ꢂկ霪倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ撑䚍㥩涸⠏⸷〳欽✵㕼㡝务㢴猫
孽㛇歌ꃑꂾ婎殆唬崵կ 
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 ⸈叻崽䏞0.5 µg/kg ⸈叻崽䏞4 µg/kg 
 唬崵⧩ 㔐佐桧 唬崵⧩ 㔐佐桧 

勄絁㪭 0.473±0.010 94.7 3.935±0.036 98.9 

ト絁㪭 0.489±0.020 97.9 4.022±0.685 100.6 

䫒趐㪭 0.503±0.018 100.8 3.864±0.0927 96.6 
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叙た遥欰禹絡崵㹁㔿⡤䏑暟⚥涸孽㛇歌ꃑꂾ碫ⱚ蚋 

䶰 銳劥㹊낉⢪欽䀙峸 Prominence 孽㛇歌ꃑꂾⴔ區禹絡⿬罌 HJ 1025-2019շ㔿⡤䏑暟 孽㛇歌ꃑꂾ碫
ⱚ蚋涸崵㹁 叙た遥欰-넞佪巊湱蒀靶岁ո䒊用崵㹁㔿⡤䏑暟务涸孽㛇歌ꃑꂾ碫ⱚ蚋涸ⴔ區倰岁կ霪倰岁㖈絁
䚍薴㔵⚹ 10.0-500.0 ng/mL ⰻ崵㹁涸 10 猫孽㛇歌ꃑꂾ碫ⱚ蚋湱Ⱒ禹侨㖲㣐✵ 0.999絁䚍葻㥩կ⟉㐼唬
ⴀꣳㄤ崵㹁♴ꣳ薴㔵ⴔⵆ⚹唬ⴀꣳ 0.21~2.24 ng/mL崵㹁♴ꣳ 0.83~8.97 ng/mLկ礵㺙䏞㹊낉务10 猫
孽㛇歌ꃑꂾ碫ⱚ蚋涸⥂殆傞ꢂ湱㼆叻ⲥ⨊䊵薴㔵⚹ 0.006-0.2%油꬗獤涸湱㼆叻ⲥ⨊䊵薴㔵⚹ 0.6~8.4%կ
10 猫孽㛇歌ꃑꂾ碫ⱚ蚋⸈叻㔐佐桧㖈 84.1~106.4%⛓ꢂկ 

Ⱒꝶ霒叙た遥欰 孽㛇歌ꃑꂾ 㔿⡤䏑暟    
 

孽㛇歌ꃑꂾ碫ⱚ蚋僽㖈剣纸熧ꃑꂾ⛓た封㾝饰勻涸ざ䧭ⱚ蚋Ⱖ㖈ꃑ䚍梠㞯♴珘㹁麁焦ⴔ鍒凐ꪪ㖈
瑟孞ㄤ꣉⯕♴僒ⴔ鍒㖈㕼㡝务涸⼱邝劍⚹侨㣔荛侨ワկ孽㛇歌ꃑꂾ碫ⱚ蚋䎇♶僽ⶢ嫫⻊ざ暟告Ⱘ剣荝浓
䚍կ孽㛇歌ꃑꂾ碫ⱚ蚋Ⱘ剣鷥䭊䚍䔂ծ넞佪ծ䎛靶ծ㼆➃殌⡛嫫ծ僒ⴔ鍒ㄤ婎嫫㼱涸暵挿㖈ⱚ⚌ծ卌⚌ㄤ
暜⚌瘝倰꬗䖤ⵌ✫䎛岌涸䎾欽կ 

Prominence 孽㛇歌ꃑꂾⴔ區禹絡⚹叙た遥欰禹絡霪禹絡ⵄ欽遥欰导䎾⢪鄄崵暟♸湱䎾霚⵫鵳遤导
䎾佖」鄄崵暟涸暟椚䧴⻊㷖䚍餘⢪Ⱖ鄄唬崵ⵌկ叙た遥欰禹絡䌢欽㖈ⱚ蚋婎殆ծ랕刼꩓嫫稇ծ孽㛇ꃑ瘝
唬崵务Ⱘ剣唬崵⾝併䏞넞涸暵挿կ 

劥㹊낉⢪欽䀙峸 Prominence 孽㛇歌ꃑꂾⴔ區禹絡⿬罌 HJ 1025-2019շ㔿⡤䏑暟 孽㛇歌ꃑꂾ
碫ⱚ蚋涸崵㹁 叙た遥欰-넞佪巊湱蒀靶岁ո䒊用崵㹁㔿⡤䏑暟务涸孽㛇歌ꃑꂾ碫ⱚ蚋涸ⴔ區倰岁կ䀙
峸 Prominence 孽㛇歌ꃑꂾⴔ區禹絡Ⱘ剣鷥䭊䚍넞唬崵⾝併䏞넞ծꅾ撑䚍㥩瘝暵挿鷓ざ欽✵㔿⡤䏑暟
ⱚ蚋婎殆涸唬崵ⴔ區կ 

1. 㹊낉勵⟝ 
1.1 ⟉㐼    
Prominence 孽㛇歌ꃑꂾⴔ區禹絡 
Ⱘ⡤ꂁ縨⚹LC-20ADXR崨⸓湱鳕巊岹LC-20ADXR×2遥欰霚⵫鳕巊岹DGU-20A5㖈絁膴孞纸
SIL-20ACXR荈⸓鵳呋㐼CTO-20AC叙庛盲CBM-20A禹絡䱽ⵖ㐼RF-20Axs蚃⯕唬崵㐼CRB-
6A⻊㷖导䎾⽀⯋禹絡Piping kit for Carbamate Analysis system孽㛇歌ꃑꂾⴔ區⚁欽盗騟絆⟝
LabSolutions Ver5.80蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
蒀靶叙InertSustain C18 4.6 mm×250 mm, 5 μm  
崨⸓湱A宐 B⛩臟   
峤膴倰䒭唑䏞峤膴B 湱ⴲ映崽䏞 12%傞ꢂ玐䎸錛邍 1կ 
唬崵岚ꟋEx=338 nmEm=446 nm 
叙庛30˫ 

崨鸟0.8 mL/min 
鵳呋ꆀ15 μL 

♧紩遥欰 
霚⵫50 mM NaOH 庛䏞100˫ 
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崨鸟0.3 mL/min 
✳紩遥欰 
霚⵫OPA 很巊 庛䏞30˫ 

邍 1. 唑䏞峤膴玐䎸 

傞ꢂ(min) ⽀⯋  㢅椚ㄐ⟁ ⧩ 

2.00 岹  B.Conc 12 

20.00 岹  B.Conc 40 

30.00 岹  B.Conc 40 

38.00 岹  B.Conc 75 

38.10 岹  B.Conc 12 

50.00 䱽ⵖ㐼  Stop 
 

1.3 叻ⲥ很巊ꂁⵖ 
》孽㛇歌ꃑꂾ碫ⱚ蚋叻ⲥ巊100 μg/mLꂁⵖ䧭崽䏞⚹ 10.0ծ25.0ծ50.0ծ100.0 ㄤ 500.0 ng/mL 涸

叻ⲥ禹⴩很巊✵ 4˫ⱺ盲务㶸佞կ 

1.4 呋ㅷⵖ㢊 
⿬罌 HJ 1025-2019շ㔿⡤䏑暟 孽㛇歌ꃑꂾ碫ⱚ蚋涸崵㹁 叙た遥欰-넞佪巊湱蒀靶岁ո7.2.1 㔿⡤䏑暟

霚呋涸ⵖ㢊鵳遤կ 

2. 絕卓♸雭雿 
2.1 叻ⲥㅷ涸蒀靶㕃 

 
愿 1. 100.0 ng/mL 10 猫孽㛇歌ꃑꂾ碫ⱚ蚋叻ⲥ很巊蒀靶愿 

2.2 礵㺙䏞㹊낉 
䭽撑 1.2 ⴔ區勵⟝崵㹁鷥䭊 10.0 ng/mL50.0 ng/mL 涸 10 猫孽㛇歌ꃑꂾ碫ⱚ蚋叻ⲥ很巊⣜妃鵳呋

䎂遤崵㹁 6 妃կ10 猫孽㛇歌ꃑꂾ碫ⱚ蚋涸⥂殆傞ꢂ湱㼆叻ⲥ⨊䊵㖈 0.006-0.2%薴㔵ⰻ油꬗獤涸湱㼆叻ⲥ
⨊䊵薴㔵⚹ 0.6-8.4%Ⱘ⡤絕卓錛邍 2կ絕卓邍僈霪⟉㐼Ⱘ剣葻㥩涸礵㺙䏞կ 
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邍 2. 礵㺙䏞涸絕卓n=6 

ぜ獦 
RSD%10.0 ng/mL RSD%50.0 ng/mL 

⥂殆傞ꢂ(min) 油꬗獤 ⥂殆傞ꢂ(min) 油꬗獤 
嶡抣㪭千灐 0.2 8.4 0.2 6.3 

嶡抣㪭灐 0.1 6.0 0.1 2.3 
抣㢴㪭 0.2 2.2 0.1 1.6 

繿㛇⯘涰㪭 0.2 1.3 0.08 0.8 
嶡抣㪭 0.1 1.9 0.04 0.9 
婎勄㪭 0.2 0.8 0.05 0.6 
⯘涰㪭 0.2 1.0 0.05 0.8 
歌蟼㪭 0.2 1.5 0.05 1.4 
䒗⚋㪭 0.1 1.4 0.02 0.8 
歌炻㪭 0.06 1.1 0.006 0.6 

2.3 叻ⲥ刼絁 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤嫱⚹紷㗂叻ꅷ欽㢪叻岁䒊用叻ⲥ刼絁絕卓

㥵愿 2 䨾爙10 猫孽㛇歌ꃑꂾ碫ⱚ蚋㖈 10.0-500.0 ng/mL 絁䚍崽䏞薴㔵ⰻ絁䚍湱Ⱒ䚍葻㥩湱Ⱒ禹侨㖲
㣐✵ 0.999Ⱘ⡤絕卓錛邍 3կ 

                   嶡抣㪭千灐                   嶡抣㪭灐                        抣㢴㪭 

繿㛇⯘涰㪭                      嶡抣㪭                        婎勄㪭 

                      ⯘涰㪭                        歌蟼㪭                        䒗⚋㪭 

  
歌炻㪭 

愿 2. 10 猫孽㛇歌ꃑꂾ碫ⱚ蚋叻ⲥ刼絁 
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邍 3. 叻ⲥ刼絁⿬侨 

No. ⻊ざ暟 
絁䚍薴㔵

ng/mL 
絁䚍倰玐 湱Ⱒ禹侨 ⲥ鲷䏞% 

1 嶡抣㪭千灐 

10.0-500.0 

Y = (8416.44)X+ (-66865.8) 0.9997 91.4-113.1 

2 嶡抣㪭灐 Y = (9869.58)X+ (-83990.6) 0.9995 90.8-111.8 

3 抣㢴㪭 Y = (16165.3)X+ (-86950.5) 0.9997 91.4-109.0 

4 繿㛇⯘涰㪭 Y = (16436.7)X+ (-76720.8) 0.9995 88.6-109.6 

5 嶡抣㪭 Y = (13708.8)X+ (13708.8) 0.9997 91.4-107.0 

6 婎勄㪭 Y = (13620.8)X+ (-73388.5) 0.9995 88.7-110.1 

7 ⯘涰㪭 Y = (15764.9)X+ (-68260.4) 0.9995 88.8-110.1 

8 歌蟼㪭 Y = (15742.4)X+ (-60906.5) 0.9996 89.8-114.2 

9 䒗⚋㪭 Y = (15784.5)X+ (-85641.4) 0.9995 89.0-109.4 

10 歌炻㪭 Y = (14350.5)X+ (-80512.9) 0.9994 88.7-109.6 

2.4 抳併䏞㹊낉 
䭽撑 1.2 ⴔ區勵⟝崵㹁》⡛崽䏞幊ざ叻ⲥ很巊 10 ng/mL⿬罌 HJ 168-2010շ梠㞯港崵 ⴔ區倰岁叻

ⲥⵖ⥝雧䪮助⾲太ո꣡䔶 A 唬ⴀꣳ鵳遤雦皾唬ⴀꣳ MDL=t(n-1,0.99)×S,n=7䎂㖲叻ⲥ⨊䊵⚹ Sկ崵㹁♴
ꣳ⚹ 4 ⦔唬ⴀꣳկ10 猫孽㛇歌ꃑꂾ碫ⱚ蚋涸⟉㐼唬ⴀꣳㄤ崵㹁♴ꣳ薴㔵ⴔⵆ⚹唬ⴀꣳ 0.21-2.24 ng/mL
崵㹁♴ꣳ 0.83-8.97 ng/mLⰨ⡤絕卓錛邍 4կ 

邍 4. 10 猫孽㛇歌ꃑꂾ碫ⱚ蚋⾝併䏞㹊낉絕卓 
No. ⻊ざ暟 唬ⴀꣳng/mL 崵㹁♴ꣳng/mL 

1 嶡抣㪭千灐 1.98  7.92  
2 嶡抣㪭灐 2.24  8.97  
3 抣㢴㪭 0.59  2.36  
4 繿㛇⯘涰㪭 0.32  1.26  
5 嶡抣㪭 0.50  2.00  
6 婎勄㪭 0.21  0.83  
7 ⯘涰㪭 0.27  1.08  
8 歌蟼㪭 0.43  1.72  
9 䒗⚋㪭 0.37  1.50  

10 歌炻㪭 0.28  1.11  

2.5 ⸈叻㔐佐桧 
》 1.4 ⵖ㢊䖤ⵌ涸㕼㡝呋ㅷ很巊岤Ⰶ巊湱蒀靶⟉䖤ⵌ愿 3 呋ㅷ蒀靶愿կ呋ㅷ务劢唬崵ⵌ 10 猫孽㛇歌

ꃑꂾ碫ⱚ蚋կ》㕼㡝呋ㅷ 10 g⸈Ⰶ 10 猫孽㛇歌ꃑꂾ碫ⱚ蚋叻ⲥ很巊䭽撑 1.4 곫㢅椚倰岁㢅椚呋ㅷ剒
絊㹁㺂⡤獤⚹ 1.0 mLկ⢪剒絊⸈叻崽䏞⚹ 50 ng/mL (5.0 μg/kg)ㄤ 500 ng/mL (50.0 μg/kg)呋ㅷ⸈叻蒀靶
愿錛愿 4կ䖄宠䠑錛珳錞㹁湡叻暟倰岁唬ⴀꣳ⚹ 2-3 μg/kg崵㹁♴ꣳ⚹ 8-12 μg/kg呋ㅷ务劢唬崵ⵌ孽㛇
歌ꃑꂾ碫ⱚ蚋կ呋ㅷ很巊溶鵳遤㛇餘⸈叻낉霆կ⸈叻㔐佐桧㥵邍 4 䨾爙կ歋邍 4 〳濼呋ㅷ务 10 猫孽㛇歌
ꃑꂾ碫ⱚ蚋⸈叻㔐佐桧㖈 84.1-106.4%⛓ꢂկ⸈叻呋ㅷ㖈㹁ꆀꣳ⟄副剣葻㥩ㆇ䎾腊㢿忘駈呋ㅷ㹁ꆀⴔ區銳
宠կ 
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愿 3. 呋ㅷ蒀靶愿 

 
愿 4. 50.0 μg/kg 10 猫孽㛇歌ꃑꂾ碫ⱚ蚋呋ㅷ⸈叻蒀靶愿 

邍 4. ⸈叻㔐佐桧n=6 

No. ⻊ざ暟 
唬ⴀ崽䏞 5.0 μg/kg 50.0 μg/kg 

μg/kg 䎂㖲㔐佐桧% RSD (%) 䎂㖲㔐佐桧% RSD (%) 

1 嶡抣㪭千灐 N.D. 101.3 4.0  84.1 3.6  

2 嶡抣㪭灐 N.D. 95.8 10.7  84.3 5.9  

3 抣㢴㪭 N.D. 99.0 9.7  95.2 3.7  

4 繿㛇⯘涰㪭 N.D. 96.3 8.8  95.3 5.7  

5 嶡抣㪭 N.D. 87.1 9.7  96.7 4.3  

6 婎勄㪭 N.D. 99.1 8.8  100.0 7.4  

7 ⯘涰㪭 N.D. 99.2 8.0  100.0 7.0  

8 歌蟼㪭 N.D. 104.2 11.6  93.4 2.7  

9 䒗⚋㪭 N.D. 106.4 6.2  97.5 4.6  

10 歌炻㪭 N.D. 93.9 8.1  94.6 4.0  

(N.D.: 邍爙劢唬ⴀ) 

3. 絕雿 
劥㹊낉⢪欽䀙峸 Prominence 孽㛇歌ꃑꂾⴔ區禹絡⿬罌 HJ 1025-2019շ㔿⡤䏑暟 孽㛇歌ꃑꂾ碫ⱚ

蚋涸崵㹁 叙た遥欰-넞佪巊湱蒀靶岁ո䒊用崵㹁㔿⡤䏑暟务涸孽㛇歌ꃑꂾ碫ⱚ蚋涸ⴔ區倰岁կ霪倰岁㖈絁䚍
薴㔵⚹ 10.0~500.0 ng/mL ⰻ崵㹁涸 10 猫孽㛇歌ꃑꂾ碫ⱚ蚋湱Ⱒ禹侨㖲㣐✵ 0.999絁䚍葻㥩կ⟉㐼唬ⴀ
ꣳㄤ崵㹁♴ꣳ薴㔵ⴔⵆ⚹唬ⴀꣳ 0.21~2.24 ng/mL崵㹁♴ꣳ 0.83~8.97 ng/mLկ礵㺙䏞㹊낉务10 猫孽
㛇歌ꃑꂾ碫ⱚ蚋涸⥂殆傞ꢂ湱㼆叻ⲥ⨊䊵薴㔵⚹ 0.006~0.2%油꬗獤涸湱㼆叻ⲥ⨊䊵薴㔵⚹ 0.6~8.4%կ10
猫孽㛇歌ꃑꂾ碫ⱚ蚋⸈叻㔐佐桧㖈 84.1~106.4%⛓ꢂկ 

劥妃ⴔ區倰岁⿬罌 HJ 1025-2019շ㔿⡤䏑暟 孽㛇歌ꃑꂾ碫ⱚ蚋涸崵㹁 叙た遥欰-넞佪巊湱蒀靶岁ո䎇
㼆唑䏞鵳遤⠏⻊⢪ⴔ區傞ꢂ綫瀊蒀靶油鴪ⵌ葻㥩ⴔ猌կ䀙峸 Prominence 孽㛇歌ꃑꂾⴔ區禹絡⾝併䏞
넞ծꅾ撑䚍㥩鷓欽✵㔿⡤䏑暟ⱚ婎唬崵⿺湱Ⱒ遤⚌鿈꡶ⱚ蚋婎殆涸唬崵ⴔ區կ 
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GCMS-TQ8050 䎾欽✵㕼㡝⚥✳㏲薉(PCDD/Fs)涸唬崵 

䶰 銳劥俒➝絏✫♧猫孞湱蒀靶-♲ꅾ㔋匧勍餘靶岁(GC-MS/MS)崵㹁㕼㡝务馄汚ꆀ✳㏲薉(PCDD/Fs)涸ⴔ區
倰岁կ倰岁ꅷ欽䀙峸GCMS-TQ8050⟉絕ざMRM港崵垷䒭鵳遤唬崵ꅷ欽13C叻雵ず⡙稇ⰻ叻岁㹁ꆀկ絕卓儑
爙霪倰岁Ⱘ剣鳅㥩涸⾝併䏞ㄤꅾ撑䚍2,3,7,8-TCDD絟㼆鵳呋ꆀ⚹20 fg傞油꬗獤RSD%< 20%n=12⥌
㐾嫱S/N>50⚂㖈0.1-40 ng/mL (TCDD)崽䏞薴㔵ⰻⰨ剣葻㥩涸絁䚍絁䚍湱Ⱒ禹侨R2>0.999կ㹊꣢呋ㅷ
涸唬崵絕卓♸넞ⴔ鳹孞湱蒀靶-넞ⴔ鳹餘靶HRGC/HRMS岁涸崵㹁絕卓Ⱘ剣鳅㥩涸♧荝䚍邍僈GCMS-
TQ8050腊㢿㹊梡㼆㕼㡝务汚ꆀ✳㏲薉涸ⴔ區唬崵կ 

Ⱒꝶ霒GCMS-TQ8050 㕼㡝 ✳㏲薉   

 
㢴守去✳薅䎇-㼆-✳㏲薉/㢴守去✳薅䎇ト废(PCDD/Fs)僽♧碫Ⱙ㘗涸䭯⛉䚍剣纸寓群暟寓群暟POPs

Ⱘ剣荝浓ծ荝殻ծ荝瑲」瘝暵䚍鄄㕂꣢浓氿灇瑕纸匬IARC⴩⚹♧紩荝浓暟Group Іկ 
梡剣灇瑕邍僈Dioxins 僽湡⵸⚆歲副封梡涸偽䠑霋ざ䧭ⶰ❡ㅷ务嫫䚍剒䔂涸⻊ざ暟կⰨ剣危腒毜宐暵

䚍涸 Dioxins 僒✵Ɤ劍婎殆㖈㕼㡝ծ䏀岞瘝㺢ゎ剣纸餘涸梠㞯➝餘务㔔姼㸐⼜㖈梠㞯务涸唬崵䧭⚹✫Ⰼ⚆
歲Ⱒ岤涸掚挿կ 

ず⡙稇獺ꅺ넞ⴔ鳹孞湱蒀靶餘靶岁HRGC/HRMS僽ⴔ區梠㞯务馄汚ꆀ崽䏞涸 Dioxins 涸剣佪倰岁⛓
♧告歋✵霪岁乼⡲撑勇ⴔ區ワ劍Ɤ䧭劥ㄤ鵘遤餩欽傱餥ꣳⵖ✫ HRGC/HRMS 涸兜⿺ㄤ䎾欽կ湡⵸
ꥥ满♲ꅾ㔋匧勍孞餘⾝併䏞涸㟞⸈妍湅ծ繠㕂ծ傈劥瘝㕂鿪溶㼜Ⱖ欽✵ Dioxins 涸癃鷥唬崵务կ 

䀙峸 GCMS-TQ8050 ꅷ欽✫倝넞佪唬崵㐼ㄤ 3 猫꣭㐾䪮助㹊梡✫굷⯘紩涸㹁ꆀⴔ區䎇䲿넞✫罣欽
䚍♸珘㹁䚍䎇鴪ⵌ✫⚆歲副剒넞涸⾝併䏞宐䎂⛓♧կ劥俒ⵄ欽䀙峸 GCMS-TQ8050 絕ざ Smart MRM ⸆腊
䒊用涸㕼㡝务 PCDD/Fs 涸ⴔ區倰岁䎇㼆㹊꣢呋ㅷ鵳遤✫唬崵Ⱖ絕卓♸넞ⴔ鳹孞湱蒀靶/넞ⴔ鳹餘靶岁
HRGC/HRMS唬崵絕卓Ⱘ剣鳅㥩涸♧荝䚍կ 

1. 㹊낉鿈ⴔ 

1.1 霚⵫ 
   PCDD/Fs 叻ⲥㅷ⿺ 13C 叻雵ず⡙稇ⰻ叻ⴔⵆ餝荈繠㕂 Cambridge Isotope Laboratories ㄤ ⸈䭭㣐
Wellington Laboratoriesկ 

1.2 呋ㅷ⵸㢅椚 
   㕼㡝呋ㅷ涸⵸㢅椚倰岁㛇✵ EPA method 1613B [4]䎇鵳遤鷓䔲⥝佖կ呋ㅷ蟋》ꅷ欽⸈鸟很⵫蟋》ASE
岁ⲙ⻊ꅷ欽ꃑ/焦撑ざ炊脸叙ㄤ崞䚍挦叙կ呋ㅷ蟋》⵸⸈Ⰶ 13C 叻雵剏去ⰻ叻1613-LCS⟉㐼ⴔ區⵸
⸈Ⰶ 13C 叻雵鵳呋ⰻ叻1613-ISկ 

1.3 ⟉㐼勵⟝ 
   呋ㅷⴔ區ꅷ欽䀙峸 GCMS-TQ8050կ邍 1 僽 GC-MS/MS 涸⟉㐼ⴔ區勵⟝կPCDD/Fs ⴔ區涸 MRM 倰岁ꅷ
欽䀙峸涸 MRM 荈⸓⠏⻊䊨Ⱘ㖈♧⚡䎸⴩务⠏⻊剒⢕涸❡暟猌㶩⿺焥中腊ꆀ䎇㼜 MRM 涸湱Ⱒ⿬侨荈⸓
岤ⱃⵌ Smart MRM 侨研䎽䒊用 MRM 涸⟉㐼倰岁錛愿 1կ霪 MRM 倰岁务䨾港崵涸 17 猫 PCDD/Fs ⿺
Ⱖ 13C 叻雵ず⡙稇ⰻ叻㖲鷥䭊⚙⚡♶ず涸⵸⡤猌㶩ㄤ㼆䎾❡暟猌㶩䎇絛ⴀぐ猌㶩㼆涸끸殆傞ꢂdwell 
timeկ⚹佖㊤⡛崽䏞♴湡叻暟蒀靶油涸油㘗2,3,7,8-TCDD/F10 fg/μL)⟄⿺⾝併䏞ㄤꅾ梡䚍霃縨务㼜
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2,3,7,8-TCDD/F 涸끸殆傞ꢂ㟞⸈荛 0.35s⚹⥂霆ぐ絆务⻊ざ暟涸䗄梠ꅷ꧋傞ꢂ㖈 1.1s㼜 13C 叻雵ず⡙稇
ⰻ叻涸 2,3,7,8-TCDD/F 涸끸殆傞ꢂⲸ㼱荛 0.2sկPCDD/Fs ず禹暟ㄤ 13C 叻雵ⰻ叻涸⥂殆傞ꢂ⿺ MRM 勵⟝霃
縨錛邍 2կ 

 
䀙峸 GCMS-TQ8050 

邍 1. GCMS 涸⟉㐼勵⟝ 

孞湱勵⟝ 餘靶勵⟝ 
蒀靶叙 DB-5MS (60 m × 250 μm × 0.25 μm) 猌㶩⻊倰䒭 EI 

鵳呋〡垷䒭 ♶ⴔ崨鵳呋 猌㶩彂庛䏞 250 oC 
鵳呋⡤獤 2μL 䱹〡庛䏞 270 oC 
넞⾓鵳呋 300kPa (2 min) ꅷ꧋垷䒭 MRM 垷䒭 
鵳呋傞ꢂ 1 min CID 孞 孿孞 
鵳呋庛䏞 290 oC Q1 ⴔ鳹桧 Unit 

蒀靶叙叙庛
玐䎸 

150 oC (3 min)̔(20 oC/min)̔230 ºC (18 
min)̔(5 oC/min)̔235 oC (10 min)̔(4 

oC/min)̔320 oC (1 min) 
Q3 ⴔ鳹桧 Unit 

䱽ⵖ垷䒭 䛎絁鸟䏞䱽ⵖ 封㼘歏崨 250 μA 
崨ꆀ 1.03 mL/min 䗄梠傞ꢂ 1.1 sec 

  CID 孞⾓⸂ 150 kPa 
  唬崵㐼歏⾓ 1.6 kV 

 
                  愿 1. ꅷ欽 Smart MRM ⸆腊䒊用涸 PCDD/Fs ず禹暟 MRM 荈⸓ꅷ꧋倰岁     
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  邍 2. PCDD/Fs ず禹暟ㄤ 13C 叻雵ず⡙稇ⰻ叻涸⥂殆傞ꢂ⿺ MRM 勵⟝霃縨 

油尼 ⴔ區暟 ⥂殆傞ꢂ ⵸⡤猌㶩>❡暟猌㶩㶩 CE(V) ⵸⡤猌㶩>❡暟猌㶩㶩 CE(V) 

1 13C-2,3,7,8-TCDF 26.572 315.90>251.90 31 317.90>253.90 31 

2 2,3,7,8-TCDF 26.597 303.90>240.90 31 305.90>242.90 31 

3 13C-1,2,3,4-TCDD 26.857 331.90>267.90 25 333.90>269.90 25 

4 13C-2,3,7,8-TCDD 27.749 331.90>267.90 25 333.90>269.90 25 

5 2,3,7,8-TCDD 27.807 319.90>256.90 25 321.90>258.90 25 

6 13C-1,2,3,7,8-PeCDF 35.283 351.90>287.90 34 349.90>285.90 34 

7 1,2,3,7,8-PeCDF 35.312 339.90>276.90 34 337.90>274.90 34 

8 13C-2,3,4,7,8-PeCDF 38.217 351.90>287.90 37 349.90>285.90 37 

9 2,3,4,7,8-PeCDF 38.276 339.90>276.90 37 337.90>274.90 37 

10 13C-1,2,3,7,8-PeCDD 39.103 367.90>303.90 25 365.90>301.90 25 

11 1,2,3,7,8-PeCDD 39.125 355.90>292.90 25 353.90>290.90 25 

12 13C-1,2,3,4,7,8-HxCDF 45.332 385.80>321.90 37 387.80>323.90 37 

13 1,2,3,4,7,8-HxCDF 45.361 373.80>310.90 37 375.80>312.90 37 

14 13C-1,2,3,6,7,8-HxCDF 45.594 385.80>321.90 37 387.80>323.90 37 

15 1,2,3,6,7,8-HxCDF 45.609 373.80>310.90 37 375.80>312.90 37 

16 13C-2,3,4,6,7,8-HxCDF 46.825 385.80>321.90 37 387.80>323.90 37 

17 2,3,4,6,7,8-HxCDF 46.836 373.80>310.90 37 375.80>312.90 37 

18 13C-1,2,3,4,7,8-HxCDD 47.204 401.80>337.90 25 403.80>339.80 25 

19 1,2,3,4,7,8-HxCDD 47.205 389.80>326.90 25 391.80>328.80 25 

20 13C-1,2,3,6,7,8-HxCDD 47.418 401.80>337.90 25 403.80>339.80 25 

21 1,2,3,6,7,8-HxCDD 47.427 389.80>326.90 25 391.80>328.80 25 

22 13C-1,2,3,7,8,9-HxCDD 47.890 401.80>337.90 25 403.80>339.80 25 

23 1,2,3,7,8,9-HxCDD 47.919 389.80>326.90 25 391.80>328.80 25 

24 13C-1,2,3,7,8,9-HxCDF 48.452 385.80>321.90 34 387.80>323.90 34 

25 1,2,3,7,8,9-HxCDF 48.541 373.80>310.90 34 375.80>312.90 34 

26 13C-1,2,3,4,6,7,8-HpCDF 51.214 419.80>355.80 37 421.80>357.80 37 

27 1,2,3,4,6,7,8-HpCDF 51.230 407.80>344.80 37 409.80>346.80 37 

28 13C-1,2,3,4,6,7,8-HpCDD 53.068 435.80>371.80 25 437.80>373.80 25 

29 1,2,3,4,6,7,8-HpCDD 53.084 423.80>360.80 25 425.80>362.80 25 

30 13C-1,2,3,4,7,8,9-HpCDF 53.848 419.80>355.80 37 421.80>357.80 37 

31 1,2,3,4,7,8,9-HpCDF 53.867 407.80>344.80 37 409.80>346.80 37 

32 13C-OCDD 57.454 469.70>405.80 25 471.70>407.80 25 

33 OCDD 57.464 457.70>394.80 25 459.70>396.80 25 

34 OCDF 57.687 441.70>378.80 34 443.70>380.80 34 

2. 絕卓♸雭雿 
2.1 蒀靶㕃 
   愿 2 僽 17 猫 PCDD/Fs ず禹暟涸ⴔ區餘ꆀ蒀靶愿 (EPA 1613-CS3)⟉㐼ⴔ區傞ꢂⰟ雦 60 minկ 



 

64 

      
    愿 2. PCDD/Fs (10-100 pg/μL) 涸餘ꆀ蒀靶愿EPA 1613-CS3油尼㼆䎾湡叻暟⿬錛邍 2 

2.2 絁䚍罌㻋 
ꅷ欽 EPA-1613 CVS 禹⴩CSL,CS0.5,CS1-CS4ⵖ⡲叻ⲥ刼絁կ叻ⲥ很巊鵳呋ꆀ⚹ 1 μLկ䨾剣⻊ざ

暟㖈霃㹁薴㔵ⰻ⢾0.1-40ng/ml (TCDD)絁䚍湱Ⱒ禹侨 R2>0.999կ17 猫 PCDD/Fs ず禹暟涸䎂㖲湱㼆
ㆇ䎾㔔㶩錛邍 3կ愿 3-5 ⴔⵆ⢾⚿✫ 2,3,7,8-TCDD, 2,3,7,8-TCDF ㄤ 1,2,3,7,8-PeCDD 涸吥姻刼絁կ 

邍 3. PCDD/Fs 吥ⲥ刼絁涸湱Ⱒ禹侨⿺ぐず禹暟涸䎂㖲ㆇ䎾㔔㶩 
⻊ざ暟 絁䚍㔐䔱倰玐 R2 䎂㖲 RRF RRF %RSD 

2,3,7,8-TCDD Y = 1.1344X + 2.708327e-003 0.9994 1.32 11.5 
1,2,3,7,8-PeCDD Y = 0.9919633X + 1.230142e-002 0.9992 1.10 5.5 

1,2,3,4,7,8-HxCDD Y = 1.03673X + 3.009931e-003 1.0000 1.09 4.2 
1,2,3,6,7,8-HxCDD Y = 1.02256X - 1.3048e-003 0.9999 1.06 7.1 
1,2,3,7,8,9-HxCDD Y = 1.02393X - 1.378672e-002 0.9987 0.99 7.6 

1,2,3,4,6,7,8-HpCDD Y = 0.9479387X + 2.145782e-002 0.9979 1.15 9.2 
OCDD Y = 0.9942801X + 9.678293e-003 0.9997 1.10 6.1 

2,3,7,8-TCDF Y = 1.089904X + 2.212659e-003 0.9995 1.19 4.5 
1,2,3,7,8-PeCDF Y = 0.9938926X + 9.222148e-003 0.9997 1.08 4.5 
2,3,4,7,8-PeCDF Y = 1.006096X + 1.239982e-002 0.9995 1.12 6.6 

1,2,3,4,7,8-HxCDF Y = 0.9915336X + 2.928402e-003 1.0000 1.08 7.1 
1,2,3,6,7,8-HxCDF Y = 0.9722466X + 5.713008e-003 0.9999 1.06 6.8 
2,3,4,6,7,8-HxCDF Y = 0.9473578X + 1.432298e-002 0.9994 1.11 8.6 
1,2,3,7,8,9-HxCDF Y = 1.013798X - 5.043215e-003 0.9997 0.99 4.7 

1,2,3,4,6,7,8-HpCDF Y = 1.050944X + 3.74009e-003 1.0000 1.13 5.7 
1,2,3,4,7,8,9-HpCDF Y = 1.042322X + 3.703036e-003 1.0000 1.12 5.0 

OCDF Y = 1.188512X + 9.885828e-003 0.9997 1.30 7.1 
 

 
愿 3. 2,3,7,8-TCDD 涸 6 挿絁䚍䬾ざ吥ⲥ刼絁⿺䎂㖲ㆇ䎾㔔㶩 
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愿 4. 2,3,7,8-TCDF 涸 6 挿絁䚍䬾ざ吥ⲥ刼絁⿺䎂㖲ㆇ䎾㔔㶩 

 
愿 5. 1,2,3,7,8-PeCDD 涸 6 挿絁䚍䬾ざ吥ⲥ刼絁⿺䎂㖲ㆇ䎾㔔㶩 

2.3 抳併䏞罌㻋 
⚹罌㻋 GC-MS/MS 㖈⡛鵳呋崽䏞涸ㆇ䎾⾝併䏞㼜 EPA-1613CS1 叻ⲥ很巊獺ꅺ 50 ⦔(10 fg/μL 2,3,7,8-

TCDD)鵳呋ꆀ⚹ 2 μL⽰絟㼆鵳呋ꆀ⚹ 20 fgկPCDD/Fs ず禹暟涸 MRM ⴔ區餘ꆀ蒀靶愿㥵愿 6կ 
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愿 6. PCDD/Fs ず禹暟(10-100 fg/μL, 2μL 鵳呋⡤獤)涸 MRM ⴔ區餘ꆀ蒀靶愿 
岤愿务油尼去邍涸⻊ざ暟⿬錛邍 2. 

2.4 ꅾ㢕䚍罌㻋 
㼜獺ꅺ 50 ⦔涸 EPA-1613CS1 (10 fg/μL, 2,3,7,8-TCDD)ⴔⵆ鵳遤傈ⰻㄤ傈ꢂ鵳呋罌㻋⟉㐼ㆇ䎾涸ꅾ撑

䚍ㄤ珘㹁䚍կ傈ⰻ鵶絯鵳呋 4 妃傈ꢂ鵶絯鵳呋 3 㣔Ⱏ雦 12 妃կ油꬗獤」⻊涸絕卓錛愿 717 猫 PCDD/Fs
ず禹暟♸㼆䎾 13C 叻雵ず⡙稇ⰻ叻涸油꬗獤 RSD 㖲㼭✵ 20%錛愿 7邍僈⟉㐼ㆇ䎾涸ꅾ撑䚍ㄤ珘㹁䚍
㖲鳅㥩կ 

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

1.0

2.0

3.0
(x100)

305.90>242.90
303.90>240.90

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

0.5

1.0

(x100)

321.90>258.90
319.90>256.90

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

2.5

5.0
(x100)

337.90>274.90
339.90>276.90

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

2.5

0.2

(x100)

353.90>290.90
355.90>292.90

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

2.5

5.0

(x100)

375.80>312.90
373.80>310.90

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

2.5

5.0

(x100)

375.80>312.90
373.80>310.90

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

2.5

0.2

(x100)

391.80>328.80
389.80>326.90

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

5.0

0.2

(x100)

409.80>346.80
407.80>344.80

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

2.5

5.0

(x100)

425.80>362.80
423.80>360.80

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5 60.0

5.0

0.3

(x100)

459.70>396.80
457.70>394.80

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

5.0

0.3

(x100)

443.70>380.80
441.70>378.80

2

5

7 9

11

13
15

17 25

19
23

21

27
31

33

34

27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5

2.5

5.0
(x100)

337.90>274.90
339.90>276.90

29
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愿 7. PCDD/Fs ♸ 13C 叻雵ず⡙稇ⰻ叻油꬗獤涸ꅾ梡䚍(n=12) 

2.5 㹊꣢呋ㅷⴔ區 
㕼㡝呋ㅷ絑⵸㢅椚た㖈湱ず涸孞湱蒀靶勵⟝♴ⴔⵆ鵳遤 GC-MS/MS ㄤ HRGC/HRMS 唬崵ⴔ區կ愿 8

僽㕼㡝呋ㅷ务 PCDD/Fs ず禹暟涸 GC-MS/MS ㄤ HRGC/HRMS 唬崵絕卓㼆嫱կ㖈 GC-MS/MS 涸唬崵絕卓务
㕼㡝务 PCDD/Fs 涸嫫䚍湱䔲ꆀTEQ⚹ 0.47 pg WHO-TEQ2005/g罜 HRGC/HRMS 涸唬崵絕卓务㕼㡝
务 PCDD/Fs 涸嫫䚍湱䔲ꆀTEQⴔⵆ⚹ 0.54 pg WHO-TEQ2005/g ✳罏湱㼆⨊䊵 RD<15%, 邍僈 GC-MS/MS
♸ HRGC/HRMS 涸ⴔ區絕卓Ⱘ剣鳅㥩涸♧荝䚍կ 

 
愿 8. 㕼㡝务 PCDD/Fs ず禹暟涸 GC-MS/MS ㄤ HRMS 唬崵絕卓㼆嫱愿 

3. 絕雿 
䀙峸 GCMS-TQ8050 禹絡腊㢿㹊梡㼆㕼㡝务 PCDD/Fs 涸剣佪癃叅ㄤ㹁ꆀⴔ區կ霪倰岁Ⱘ剣鳅넞涸⾝併

䏞葻㥩涸絁䚍ㄤꅾ梡䚍կ㼆㹊꣢呋ㅷ涸ⴔ區儑爙GC-MS/MS 腊㢿蜦䖤♸ HRGC/HRMS 涸㛇劥♧荝涸ⴔ
區絕卓邍僈 GCMS-TQ8040 腊㢿㹊梡㼆㕼㡝务汚ꆀ PCDD/Fs 涸ⴔ區唬崵կ 
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20%
25%

Peak ar
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孞湱蒀靶餘靶岁崵㹁㔿⡤䏑暟⚥㢴守翫薅ゎꆀ 

䶰 銳劥俒䒊用✫孞湱蒀靶-餘靶翫欽⟉崵㹁㔿⡤䏑暟涸务18猫㢴守翫薅ゎꆀ涸ⴔ區倰岁կ絕卓邍僈㖈
1~100 µg/L涸崽䏞薴㔵ⰻぐPCBs絆ⴔ絁䚍湱Ⱒ禹侨r㖲㖈0.9991⟄副կ10 µg/L涸PCBs叻ⲥ很巊ꅾ撑鵳呋
6妃ぐ絆ⴔ油꬗獤涸湱㼆叻ⲥ⨊䊵RSD%㖲㖈5.10%⟄♴礵㺙䏞葻㥩կ㹊꣢呋ㅷ㖈0.1 µg/gㄤ2.5 µg/g
涸⸈叻宐䎂♴PCBsぐ絆ⴔ涸䎂㖲⸈叻㔐佐桧㖈88.28~118.64%⛓ꢂկ 劥倰岁乼⡲皍⽀倰⤑〳⟄⚹㔿䏑
PCBs崵㹁䲿⣘⿬罌կ 

Ⱒꝶ霒孞湱蒀靶-餘靶翫欽⟉  㔿⡤䏑暟  㢴守翫薅 
 

㢴守翫薅Polychlorobiphenyls僽♧碫➃䊨ざ䧭涸守去翫薅⻊ざ暟涸䚪獦Ⱖずⴔ䒗匬⡤ㄤず禹暟
㢴鴪209猫, 鸑䌢皍獦PCBsկ荈➢PCBs封僈䎇㹊梡䊨⚌欰❡た鄄䎛岌欽✵ぐ猫欰❡곭㚖,㥵」⾓㐼㼋掚
禹絡掚鲿⡤嶹徾屘嶃俱⽼腒堩脸ծ屘怚涸幑⸈⵫瘝կ 

PCBs⡲⚹Ⱙ㘗涸䭯⛉䚍剣纸寓群暟POPsⰨ剣ꦼ꣭鍒䚍ծ欰暟嫫䚍ծ欰暟襴獤䚍ծ鵴騄猌鴲獴䚍
涸暵䖄♧傉鵳Ⰶ梠㞯㽠⠔Ɤ傞ꢂ㖑㶸㖈✵梠㞯务ꬋ䌢ꦼ⟄꣭鍒Ⱖ⼱邝劍〳Ɤ鴪40䎃䊩〸㖈梠㞯务
剣䖎넞涸婎殆䚍կ荈1930䎃⟄勻Ⰼ⚆歲PCBs涸稡雦❡ꆀ紨⚹100♰ょⰦ务♧⼱⟄副溶鵳Ⰶ㘏㖤㛜佞㖞ㄤ
鄄㞅㙵կ鵛Ⳝ䎃䧮㕂姻㢅✵넞鸟封㾝务嫦䎃䱗佞㣐ꆀ涸㔿䏑告僽湡⵸㼿偽㼆㔿⡤䏑暟务PCBs港䱽涸
湱Ⱒ叻ⲥ劥俒ⵄ欽䀙峸孞湱蒀靶-餘靶翫欽⟉GCMS-QP2020 NX崵㹁㔿⡤䏑暟务㢴守翫薅倰岁皍⽀⾝
併䏞넞腊㢿ⲥ鲷涸崵㹁㔿⡤䏑暟务㢴守翫薅涸ゎꆀկ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸GCMS-QP2020 NX孞湱蒀靶餘靶翫欽⟉ 

1.2 ⴔ區勵⟝ 
蒀靶叙SH-Rxi-5 Sil MS30 m×0.25 mm×0.25 μm 
鵳呋〡庛䏞300˫ 
叙庛玐䎸120˫(1min)_20˫/min_300˫3 min 
鲿孞䱽ⵖ倰䒭䛎絁鸟䏞47.2 cm/sec 
鵳呋倰䒭♶ⴔ崨鵳呋1 min 
猌㶩彂庛䏞230˫  

䱹〡庛䏞:300˫ 
唬崵㐼歏⾓靈靕歏⾓+0.1 kV 
ꅷ꧋倰䒭SIM 

1.3 呋ㅷ⵸㢅椚 
鷥》䌢錛涸䏑傊⺫鄳紺㼜Ⱖ妥烱佞Ⰶ霚盗务⸈Ⰶ20 ml⚋ꂼ梠䊹掬1:1很巊馄㡮30minꅾ

撑䲿》2妃ざ䎇剣纸㽻宆孞オ䎁⸈Ⰶ1 ml姻䊹掬㹁㺂副纸䖉崵կ 

2. 絕卓♸雭雿 
2.1 叻ⲥㅷ㕃靶 

》幊叻很巊1 μg/ml副纸ⴔ區SCAN愿靶錛愿2湱Ⱒ⻊ざ暟⥌䜂⟄⿺SIMꅷ꧋⿬侨錛邍1SIM靶愿
㥵愿3䨾爙կ 
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愿 2. PCBs 叻ⲥㅷ SCAN 靶愿 

邍 1. ⼧Ⱃ猫 PCBs ⻊ざ暟 SIM ꅷ꧋⿬侨 

No. ⻊ざ暟 ⥂殆傞ꢂmin CAS 尼 㹁ꆀ猌㶩 㹁䚍猌㶩 

1 PCB28 6.835 7012-37-5 256 186,258 

2 PCB52 7.175 35693-99-3 292 220,290 

3 PCB101 8.035 37680-73-2 326 254,328 

4 PCB81 8.315 70362-50-4 292 220,290 

5 PCB77 8.415 32598-13-3 292 220,290 

6 PCB123 8.610 65510-44-3 326 324,328 

7 PCB118 8.640 31508-00-6 326 324,328 

8 PCB114 8.745 74472-37-0 326 324,328 

9 PCB138 8.840 35065-28-2 360 290,362 

10 PCB105 8.890 32598-14-4 326 324,328 

11 PCB153 9.100 35065-27-1 360 290,362 

12 PCB126 9.205 57465-28-8 324 326,328 

13 PCB167 9.365 52663-72-6 362 358,360 

14 PCB156 9.580 38380-08-4 360 358,362 

15 PCB157 9.620 69782-90-7 360 358,362 

16 PCB180 9.715 35065-29-3 324 396,394 

17 PCB169 9.925 32774-16-6 362 358,360 

18 PCB189 10.255 39635-31-9 394 396,398 

 
    PCB28                       PCB52                        PCB101 
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      PCB81                       PCB77                       PCB123 

 
     PCB118                      PCB114                       PCB138 

 
    PCB105                      PCB153                        PCB126 

 
   PCB167                      PCB156                     PCB157 

 
PCB180                        PCB169                     PCB189 

愿3. ⼧Ⱃ猫PCBs叻ⲥㅷ100µg/LSIM靶愿 
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2.2 叻ⲥ刼絁♸唬ⴀꣳ 
ꂁ縨⼧Ⱃ猫⻊ざ暟湡叻絆ⴔ崽䏞ⴔⵆ⚹1ծ10ծ50ㄤ100µg/L⟄湡叻絆ⴔ崽䏞⚹埇㗂叻湡叻絆ⴔ油꬗

獤紷㗂叻絚ⵖ叻ⲥ刼絁絁䚍湱Ⱒ禹侨ㄤ唬ⴀꣳ錛邍2歋✵眜䌴剣ꣳ➑⴩ⴀ鿈ⴔ⻊ざ暟叻ⲥ刼絁կ 

 
PCB28                         PCB52                       PCB101 

 
PCB81                         PCB77                       PCB123 

 
PCB118                        PCB114                      PCB138 

愿4. 鿈ⴔPCBs⻊ざ暟叻ⲥ刼絁 
邍2. ⼧Ⱃ猫PCBs絁䚍湱Ⱒ禹侨ㄤ唬ⴀꣳ 

No. ⻊ざ暟 刼絁倰玐 湱Ⱒ禹侨 R 唬ⴀꣳµg/L 

1 PCB28 Y = 504.04X + 131.34 0.9998 0.07 

2 PCB52 Y = 336.13X + 42.15 0.9997 0.08 

3 PCB101 Y = 256.17X - 66.65 0.9999 0.16 

4 PCB81 Y = 485.03X - 107.71 0.9997 0.04 

5 PCB77 Y = 482.11X - 58.62 0.9996 0.05 

6 PCB123 Y = 318.30X - 153.11 0.9999 0.08 

7 PCB118 Y = 357.07X - 258.21 0.9998 0.08 

8 PCB114 Y = 335.26X - 187.55 0.9998 0.11 

9 PCB138 Y = 204.89X - 153.24 0.9993 0.17 

10 PCB105 Y = 341.66X - 135.23 0.9999 0.16 

11 PCB153 Y = 196.36X - 38.55 0.9999 0.17 

12 PCB126 Y = 360.66X - 185.96 0.9997 0.17 

13 PCB167 Y = 193.83X - 308.59 0.9992 0.17 
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14 PCB156 Y = 239.49X - 194.40 0.9992 0.15 

15 PCB157 Y = 243.13X - 246.09 0.9993 0.15 

16 PCB180 Y = 59.77928X + 33.5 0.9998 0.69 

17 PCB169 Y = 187.06X - 230.10 0.9991 0.14 

18 PCB189 Y = 79.04X + 29.88 0.9999 0.33 

2.3 ꅾ㢕䚍絕卓 
㼆10 µg/L涸叻ⲥ呋ㅷꅾ撑鵳呋6妃ぐ絆ⴔ油꬗獤⿺RSD%錛邍3կ 

邍3. ꅾ撑䚍㹊낉絕卓n=6 

No. ⻊ざ暟 
油꬗獤 

RSD% 
1 2 3 4 5 6 

1 PCB28 6,781 6,291 6,219 6,187 6,112 6,227 3.83 

2 PCB52 4,015 3,954 3,967 3,904 3,904 3,927 1.08 

3 PCB101 2,668 2,736 2,676 2,585 2,657 2,574 2.29 

4 PCB81 5,982 5,943 5,956 5,686 5,883 5,679 2.34 

5 PCB77 5,757 5,705 5,750 5,581 5,561 5,506 1.90 

6 PCB123 3,537 3,362 3,445 3,256 3,256 3,236 3.65 

7 PCB118 3,860 3,702 3,676 3,647 3,612 3,549 2.87 

8 PCB114 3,661 3,576 3,644 3,652 3,428 3,435 3.04 

9 PCB138 2,201 2,106 2,115 2,095 2,096 2,069 2.15 

10 PCB105 3,812 3,719 3,678 3,469 3,423 3,538 4.24 

11 PCB153 1,411 1,399 1,498 1,418 1,354 1,306 4.63 

12 PCB126 3,997 3,866 3,945 3,656 3,629 3,622 4.49 

13 PCB167 1,436 1,466 1,469 1,430 1,375 1,398 2.59 

14 PCB156 1,682 1,727 1,561 1,630 1,626 1,582 3.77 

15 PCB157 1,538 1,725 1,617 1,704 1,683 1,572 4.62 

16 PCB180 302 320 326 293 292 290 5.10 

17 PCB169 1,454 1,440 1,486 1,362 1,381 1,356 3.82 

18 PCB189 428 449 452 445 419 404 4.41 

2.4 呋ㅷ崵霚絕卓⿺㔐佐桧 
鷥》䏑傊⛼ⴚ㢪⺫鄳紺淼獦》呋ㅷ 1.0114g䭽 1.3 㢅椚倰岁鵳遤呋ㅷ⵸㢅椚ㄤ副纸崵㹁䎇〥》ず

呋ꅾꆀ㹊꣢呋ㅷ幑⸈幊叻⸈叻崽䏞⚹ 0.1µg/gぐ荈䎂遤㢅椚 3 ⼝呋ㅷ崵㹁絕卓⟄⿺⸈叻㔐佐桧絕卓
錛邍 4կ 

邍 4. 呋ㅷ崵霚絕卓⿺⸈叻㔐佐桧 

No. ⻊ざ暟 
呋ㅷ崽䏞
µg/g 

幑⸈崽䏞 0.1µg/g 䎂㖲㔐佐桧
% 㔐佐桧 1% 㔐佐桧 2% 㔐佐桧 3% 

1 PCB28 N.D. 121.01 115.20 118.05 118.09 

2 PCB52 N.D. 108.93 122.34 124.67 118.64 

3 PCB101 N.D. 101.04 109.71 112.51 107.75 

4 PCB81 N.D. 101.41 111.96 106.17 106.51 
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5 PCB77 N.D. 97.92 107.05 98.90 101.29 

6 PCB123 N.D. 96.86 105.89 98.02 100.26 

7 PCB118 N.D. 102.01 108.86 107.40 106.09 

8 PCB114 N.D. 94.98 101.60 102.20 99.59 

9 PCB138 N.D. 104.89 117.35 115.59 112.68 

10 PCB105 N.D. 95.43 103.65 103.94 101.01 

11 PCB153 N.D. 99.24 108.34 106.61 104.73 

12 PCB126 N.D. 108.30 116.54 115.53 113.46 

13 PCB167 N.D. 113.35 117.20 111.90 114.15 

14 PCB156 N.D. 95.27 110.31 107.45 104.34 

15 PCB157 N.D. 95.00 107.84 108.91 103.92 

16 PCB180 N.D. 93.77 97.95 103.26 98.33 

17 PCB169 N.D. 91.12 103.91 101.77 98.93 

18 PCB189 N.D. 97.18 106.09 97.56 100.28 

岤N.D.⚹劢唬ⴀ  

鷥》䏑傊歏㶩⟉㐼歏騟匣♧㗌㼜Ⱖ磋烱た獦》呋ㅷ 4.0284g䭽 1.3 㢅椚倰岁鵳遤呋ㅷ⵸㢅椚ㄤ副
纸崵㹁䎇〥》ず呋ꅾꆀ㹊꣢呋ㅷ幑⸈幊叻⸈叻崽䏞⚹ 2.5µg/gぐ荈䎂遤㢅椚 3 ⼝呋ㅷ崵㹁絕卓⟄
⿺⸈叻㔐佐桧絕卓錛邍 5կ 

邍 5. 呋ㅷ崵霚絕卓µg/g⿺⸈叻㔐佐桧% 

No. ⻊ざ暟 呋ㅷ崽䏞 
幑⸈崽䏞 2.5µg/g 

䎂㖲㔐佐桧 
㔐佐桧 1 㔐佐桧 2 㔐佐桧 3 

1 PCB28 N.D. 94.11 102.17 99.98 98.75 

2 PCB52 N.D. 93.79 102.26 101.75 99.27 

3 PCB101 N.D. 92.56 101.76 99.80 98.04 

4 PCB81 N.D. 96.16 107.12 105.69 102.99 

5 PCB77 N.D. 99.20 109.04 108.40 105.55 

6 PCB123 N.D. 94.19 103.65 100.72 99.52 

7 PCB118 N.D. 92.65 101.14 99.13 97.64 

8 PCB114 N.D. 100.48 108.70 91.80 100.32 

9 PCB138 N.D. 87.86 95.82 93.74 92.47 

10 PCB105 N.D. 92.75 101.81 99.74 98.10 

11 PCB153 N.D. 89.01 95.45 92.96 92.47 

12 PCB126 N.D. 97.20 106.21 103.74 102.39 

13 PCB167 N.D. 87.50 96.90 91.20 91.87 

14 PCB156 N.D. 86.89 93.82 92.19 90.97 

15 PCB157 N.D. 87.37 94.55 91.27 91.06 

16 PCB180 N.D. 89.75 83.06 92.03 88.28 

17 PCB169 N.D. 92.85 105.22 99.94 99.34 

18 PCB189 N.D. 87.27 95.51 88.45 90.41 

岤N.D.⚹劢唬ⴀ  
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3. 絕雿 
ꅷ欽䀙峸孞湱蒀靶餘靶翫欽⟉GCMS-QP2020 NXⴔ區㔿⡤䏑暟务涸㢴守翫薅㖈 1~100 µg/L 叻ⲥ

刼絁薴㔵ⰻ湱Ⱒ禹侨 R 㖲㖈 0.9991 ⟄副鵶絯鵳呋 6 妃ぐ絆ⴔ油꬗獤涸湱㼆叻ⲥ⨊䊵RSD%㖲㖈 5.10%
㖈⟄♴㖈 0.1 µg/g ㄤ 2.5 µg/g 涸⸈叻宐䎂♴ぐ絆ⴔ涸⸈叻㔐佐桧ⴔⵆ㖈 88.28~118.64%姼倰岁乼⡲
皍⽀倰⤑〳⟄⚹㔿䏑务 PCBs 崵㹁䲿⣘♧㹁⿬罌կ 
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GCMS 岁唬崵㔿⡤䏑暟⚥ 16 猫㢴梠蔉捎 

䶰 銳劥俒ⵄ欽䀙峸涸 GCMS-QP2020 NX 孞湱蒀靶-餘靶翫欽⟉䒊用✫♧猫㔿⡤䏑暟务 16 猫㢴梠蔉捎涸
崵㹁倰岁կ㖈 2~40 mg/L 崽䏞薴㔵ⰻぐ絆ⴔ絁䚍Ⱒ禹葻㥩ぐ絆ⴔ湱Ⱒ禹侨㖲鴪ⵌ 0.999 ⟄副㖈ⴔ崨40:1
鵳呋勵⟝♴倰岁唬ⴀꣳ㖈 5.07~29.88 μg/Lկ5 mg/L 叻ⲥㅷ很巊鵶絯鵳呋 6 ꛏ油꬗獤 RSD 㖲㼭✵ 3.34%
20 mg/L 叻ⲥㅷ很巊鵶絯鵳呋 6 ꛏ油꬗獤 RSD 㖲㼭✵ 4.41%礵㺙䏞葻㥩կ10 mg/kg ⸈叻崽䏞涸⸈叻㔐
佐桧⚹ 91.40%-110.00%40 mg/kg ⸈叻崽䏞涸⸈叻㔐佐桧⚹ 91.75%-105.95%կ霪倰岁皍⽀倰⤑腊㢿剣
佪涸唬崵㔿⡤䏑暟务 16 猫㢴梠蔉捎涸ゎꆀկ 
Ⱒꝶ霒孞湱蒀靶-餘靶翫欽⟉  㢴梠蔉捎  㔿⡤䏑暟 

㢴梠蔉捎PAHs僽♧猫歋✳荛剧⚡♶瘝涸薅梠䨾絆䧭涸絁朐錭朐䧴♧㔙朐涸⻊㷖暟餘䎛岌ⴔ䋒
✵宐ծ㕼㡝ծ㣐孞瘝梠㞯务Ⱖ侨ꆀ㣐ծ猫碫㢴㼆➃⡤⽭㹲匧㣐侨猫㢴梠蔉捎溶鄄ꊹ㹁ⴀⰨ剣鳅䔂涸荝
浓ծ荝殻ㄤ荝瑲」⡲欽կ薅䎇[a]蓄僽PAHs务嫫䚍剒㣐涸♧猫䔂荝浓暟餘կ 

㖈䧮㕂鿈ⴔ䊨⚌遤⚌❡欰涸㔿⡤䏑暟务㢴梠蔉捎涸寓群玐䏞鳅ꅾ䊨⚌封鴪㖑⼓㽍⚹瑲ⴀ넞ゎꆀ涸
㔿⡤䏑暟㢅椚♶䔲僽鸣䧭宐⡤ծⱚ⡲暟㢴梠蔉捎寓群涸♧⚡ꅾ銳勻彂կ㔔姼䒊用㔿⡤䏑暟务PAHs唬崵倰
岁剣满ꅾ銳涸䠑⛐կ 

湡⵸㔿⡤䏑暟务PAHs唬崵㢴ꅷ欽巊湱蒀靶岁ծ孞湱蒀靶岁ծ孞湱蒀靶餘靶翫欽岁瘝唬崵䩛媯Ⱖ务
孞湱蒀靶餘靶翫欽岁㖈ず傞ⴔ區㢴絆ⴔ㢴梠蔉捎Ⱘ剣僈儑⠏⸷կ劥俒⿬罌շHJ 950-2018 㔿⡤䏑暟㢴梠蔉
捎涸崵㹁 孞湱蒀靶-餘靶岁ո䒊用✫♧㤛䘯鸟ծⲥ鲷ⴔ區㔿⡤䏑暟务16猫PAHs涸唬崵倰岁կ倰岁唬ⴀꣳ⡛
ꅾ梡䚍㥩㔐佐桧넞➢罜⚹PAHs寓群䱽ⵖㄤ梠㞯屛椚䲿⣘⣜研կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
GCMS-QP2020 NX 孞湱蒀靶-餘靶翫欽⟉ 

1.2 ⴔ區勵⟝  

蒀靶叙:Rtx-5MS30 m×0.25 mm×0.25 µm 

叙庛玐䎸80˫(2 min)_20˫/min_180˫(5 min)_ 10˫/min_290˫(5 min) 

鵳呋〡庛䏞280˫ 

崨鸟䱽ⵖ倰䒭蒀靶叙崨ꆀ 

蒀靶叙崨ꆀ1 mL/min  

鵳呋倰䒭ⴔ崨鵳呋  

ⴔ崨嫱40:1 

猌㶩⻊倰䒭EI 

猌㶩彂庛䏞230˫ 

蒀靶餘靶䱹〡庛䏞280˫ 

鵳呋ꆀ1 μL 

ꅷ꧋垷䒭SIM猌㶩⥌䜂錛邍 1 
1.3 呋ㅷ⵸㢅椚 

ⲥ鲷獦》5.0g呋ㅷ✵程孒䲿》㤛瘲务⸈Ⰶ鷓ꆀ剏去暟叻ⲥ⢪欽巊ⱄ⸈Ⰶ50 mL姻䊹掬⚋ꂼ=1:1V/V
荛㕐䏀很⵫櫕务㔐崨䲿》18h䲿》巊絑宆オ崽綫荛1mL䊩〸㼜ⵖ㢊㥩涸呋ㅷ獴Ⰶ10 mL姻䊹掬崞⻊た
涸炊ꃑ꞉㼭叙1g6 mL䎇欽1 mL 姻䊹掬Ȿ峤猌䗱盗た鲮獴荛㼭叙务ⱄ欽10 mL涸✳守歌掬-姻䊹掬
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=1:9V/V峤膴佐꧋峤膴巊宆オ崽綫荛1 mL䊩〸⸈Ⰶ鷓ꆀ涸ⰻ叻⢪欽巊㹁㺂荛1 mL幊⺣副纸䖉崵կ 

2. 絕卓♸雭雿 

2.1 㢴梠蔉捎叻ⲥ很巊靶㕃 

 
愿 1. 㢴梠蔉捎叻ⲥ很巊 TIC 愿40 mg/L 

⺫䭍 16 猫㢴梠蔉捎ծ2 猫剏去暟ծ5 猫ⰻ叻 

  
蟼                              蔶掜 蔶 

    
蔋                              螨                              襡 

    
蚃襡                             蓄                          薅䎇[a]襡 
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              Ზ                         薅䎇[b]蚃襡 薅䎇[k]蚃襡 

    
            薅䎇[a]蓄                  藟䎇[1,2,3-cd]蓄                 ✳薅䎇[a,h]襡 

  
薅䎇[g,h,i]蕜 

愿 2. 16 猫㢴梠蔉捎叻ⲥㅷ很巊餘ꆀ蒀靶愿2 mg/L 
邍 1. 㢴梠蔉捎ぐ絆ⴔ⥌䜂 

No. 务俒ぜ獦 薉俒ぜ獦 CAS 尼 
⥂殆 
傞ꢂ 

㹁ꆀ 
猌㶩 

㹁䚍 
猌㶩 

1 蟼-d8IS 1 Naphthalene-d8 1146-65-2 4.115 136 108154 

2 蟼 Naphthalene 91-20-3 4.134 128 127129 

3 
2-孮翫薅 

剏去暟 
2-Fluorobiphenyl 321-60-8 5.720 172 170171 

4 蔶掜 Acenaphthylene 208-96-8 6.341 152 151150 

5 蔶-d10IS 2 Acenaphthene-d10 15067-26-2 6.550 164 160162 

6 蔶 Acenaphthene 83-32-9 6.582 154 152153 

7 蔋 Fluorene 86-73-7 7.229 166 165167 

8 螨-d10IS 3 Phenanthrene-d10 1517-22-2 8.935 188 160189 

9 螨 Phenanthrene 85-01-8 8.974 178 176179 

10 襡 Anthracene 120-12-7 9.085 178 176179 

11 蚃襡 Fluoranthene 206-44-0 13.514 202 200203 
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12 蓄 Pyrene 129-00-0 14.309 202 200203 

13 
4,4-♲翫薅-d14

剏去暟 
p-Terphenyl-d14 1718-51-0 15.340 244 243245 

14 薅䎇[a]襡 Benz[a]anthracene 56-55-3 18.198 228 226229 

15 Ზ-d12IS 4 Chrysene-d12 1719-03-5 18.270 240 236241 

16 Ზ Chrysene 218-01-9 18.302 228 226229 

17 薅䎇[b]蚃襡 Benzo[b]fluoranthene 205-99-2 20.866 252 250253 

18 薅䎇[k]蚃襡 Benzo[k]fluoranthene 207-08-9 20.921 252 250253 

19 薅䎇[a]蓄 Benzo[a]pyrene 50-32-8 21.532 252 250253 

20 蕜-d12IS 5 Perylene-d12 1520-96-3 21.700 264 260263 

21 藟䎇[1,2,3-cd]蓄 Indeno[1,2,3-cd]pyrene 193-39-5 23.756 276 277 

22 ✳薅䎇[a,h]襡 Dibenz[a,h]anthracene 53-70 -3 23.856 278 279 

23 薅䎇[g,h,i]蕜 Benzo[ghi]perylene 191-24-2 24.290 276 274 

2.2 叻ⲥ刼絁ㄤ唬ⴀꣳ 
ⴔⵆꂁⵖ2ծ5ծ10ծ20ծ40 mg/L涸㢴梠蔉捎幊ざ叻ⲥ很巊》1µL鵳呋⟄崽䏞⚹埇㗂叻油꬗獤⚹

紷㗂叻⨞叻ⲥ刼絁歋✵眜䌴剣ꣳ鿈ⴔ⻊ざ暟叻ⲥ刼絁㥵愿3䨾爙կ呏研2 mg/L叻呋侨研⟄3⦔⥌㐾嫱
(油荛油)雦皾16猫㢴梠蔉捎倰岁唬ⴀꣳぐ⻊ざ暟唬ⴀꣳ⟄⿺絁䚍湱Ⱒ禹侨㥵邍2䨾爙կ 

 
蟼                          蔶掜                             蔶 
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蚃襡                             蓄                     薅䎇[a]襡 

愿 3. 鿈ⴔ㢴梠蔉捎叻ⲥ刼絁 
邍 2. ぐ絆ⴔ湱Ⱒ禹侨⿺唬ⴀꣳ 

ID 絆ⴔぜ獦 
湱Ⱒ禹侨

R 
唬ⴀꣳ  
(μg/L) 

ID 絆ⴔぜ獦 
湱Ⱒ禹侨

R 
唬ⴀꣳ  
(μg/L) 

1 蟼 0.9999 13.46 9 薅䎇[a]襡 0.9997 12.85 
2 蔶掜 0.9999 5.90 10 Ზ 0.9997 17.84 
3 蔶 0.9999 5.07 11 薅䎇[b]蚃襡 0.9997 8.26 
4 蔋 0.9999 11.40 12 薅䎇[k]蚃襡 0.9999  9.31 
5 螨 0.9999 25.52 13 薅䎇[a]蓄 0.9998 15.38 
6 襡 0.9998 29.88 14 藟䎇[1,2,3-cd]蓄 0.9997 11.06 
7 蚃襡 0.9998 20.40 15 ✳薅䎇[a,h]襡 0.9998 14.69 
8 蓄 0.9998 19.46 16 薅䎇[g,h,i]蕜 0.9999  15.41 

2.3 ꅾ㢕䚍㹊낉 
》5mg/Lծ20 mg/L叻ⲥㅷ很巊鵶絯鵳呋6妃罌㻋⟉㐼涸ꅾ撑䚍崵㹁絕卓錛邍3կ 

邍 3. 16 猫㢴梠蔉捎ꅾ撑䚍絕卓 

ID 絆ⴔぜ獦 
RSD(%) 

ID 絆ⴔぜ獦 
RSD(%) 

5mg/L 20 mg/L 5mg/L 20 mg/L 

1 蟼 2.17 2.59 9 薅䎇[a]襡 3.06 3.14 

2 蔶掜 2.39 2.75 10 Ზ 2.68 3.29 

3 蔶 2.32 2.48 11 薅䎇[b]蚃襡 3.34 4.08 

4 蔋 2.65 2.05 12 薅䎇[k]蚃襡 2.59 3.66 

5 螨 2.96 2.69 13 薅䎇[a]蓄 2.59 3.70 

6 襡 2.97 2.71 14 藟䎇[1,2,3-cd]蓄 3.18 4.17 

7 蚃襡 3.32 3.14 15 ✳薅䎇[a,h]襡 2.94 4.24 

8 蓄 3.06 3.13 16 薅䎇[g,h,i]蕜 2.96 4.41 

2.4 ⸈叻㔐佐桧 
㼜瑟涯呋ㅷⴔⵆ鵳遤10 mg/kgծ40 mg/kg涸崽䏞⸈叻た䭽撑副鶣⵸㢅椚倰岁㢅椚た副纸䎂遤3⼝

呋ㅷ罌㻋㔐佐桧ㄤRSDⰨ⡤絕卓㥵♴10 mg/kg⸈叻崽䏞涸⸈叻㔐佐桧⚹91.40%-110.00%RSD⚹1.02%-
3.14% 40 mg/kg⸈叻崽䏞涸⸈叻㔐佐桧⚹91.75%-105.95%RSD⚹0.46%-3.42%㔐佐桧넞ꅾ梡䚍㥩
絕卓錛邍4կ 
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邍 4. ぐ絆ⴔ幑⸈㔐佐桧絕卓 

ID 絆ⴔぜ獦 
幑⸈宐䎂10 mg/kg 幑⸈宐䎂40 mg/kg 

䎂㖲㔐佐桧% RSD(%) 䎂㖲㔐佐桧% RSD(%) 

1 蟼 92.20 1.51 96.60 3.42 

2 蔶掜 96.20 1.91 97.70 1.18 

3 蔶 92.40 1.75 96.30 1.42 

4 蔋 91.40 3.14 93.35 1.90 

5 螨 91.40 2.45 94.90 1.58 

6 襡 94.60 2.75 96.00 1.56 

7 蚃襡 100.20 1.66 102.60 1.88 

8 蓄 97.40 1.51 100.95 1.98 

9 薅䎇[a]襡 104.00 1.02 101.00 1.81 

10 Ზ 94.40 1.32 95.55 1.40 

11 薅䎇[b]蚃襡 104.20 1.06 105.95 1.34 

12 薅䎇[k]蚃襡 97.20 1.40 94.20 0.90 

13 薅䎇[a]蓄 110.00 1.31 101.8 0.86 

14 藟䎇[1,2,3-cd]蓄 105.60 1.64 97.25 0.46 

15 ✳薅䎇[a,h]襡 102.60 1.68 96.30 0.66 

16 薅䎇[g,h,i]蕜 94.00 1.91 91.75 0.62 

2.5 呋ㅷ崵霚絕卓 
》㔿⡤䏑暟呋ㅷ 1 ㄤ呋ㅷ 2䭽撑 2 㢅椚倰岁鵳遤呋ㅷ⵸㢅椚呋ㅷ崵㹁絕卓㥵♴ 

 
愿 4. 呋ㅷ 1 蒀靶愿

 
愿 5. 呋ㅷ 2 蒀靶愿 
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邍 5. 呋ㅷ崵㹁絕卓 

ID 絆ⴔぜ獦 
崵㹁絕卓mg/kg 

ID 絆ⴔぜ獦 
崵㹁絕卓mg/kg 

呋ㅷ 1 呋ㅷ 2 呋ㅷ 1 呋ㅷ 2 

1 蟼 ND ND 9 薅䎇[a]襡 ND ND 

2 蔶掜 ND ND 10 Ზ ND ND 

3 蔶 ND ND 11 薅䎇[b]蚃襡 ND ND 

4 蔋 ND ND 12 薅䎇[k]蚃襡 ND ND 

5 螨 ND ND 13 薅䎇[a]蓄 ND ND 

6 襡 ND ND 14 藟䎇[1,2,3-cd]蓄 2.02 ND 

7 蚃襡 ND ND 15 ✳薅䎇[a,h]襡 ND ND 

8 蓄 ND ND 16 薅䎇[g,h,i]蕜 1.28 ND 
岤N.D ⚹劢唬ⴀ 

3. 絕雿 
 劥倰岁ꅷ欽䀙峸 GCMS-QP2020 NX 唬崵㔿⡤䏑暟务 16 猫㢴梠蔉捎㖈 2~40 mg/L 崽䏞薴㔵ⰻ叻ⲥ刼

絁絁䚍葻㥩湱Ⱒ禹侨㖲㖈 0.999 ⟄副㖈ⴔ崨40:1鵳呋勵⟝♴倰岁唬ⴀꣳ㖈 5.07~29.88 μg/Lկ5 
mg/L 叻ⲥㅷ很巊鵶絯鵳呋 6 ꛏ油꬗獤 RSD 㖲㼭✵ 3.34%20 mg/L 叻ⲥㅷ很巊鵶絯鵳呋 6 ꛏ油꬗獤
RSD 㖲㼭✵ 4.41%礵㺙䏞葻㥩կ10 mg/kg ⸈叻崽䏞涸⸈叻㔐佐桧⚹ 91.40%-110.00%40 mg/kg ⸈叻崽
䏞涸⸈叻㔐佐桧⚹ 91.75%-105.95%կ霪倰岁皍⽀倰⤑腊㢿剣佪涸港崵㔿⡤䏑暟务 16 猫㢴梠蔉捎涸ゎꆀկ 
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4.3 偽劼⯋稇⿺⻊ざ暟 

 
 
㔿⡤䏑䒙暟务涸ꅾꆄ㾩⚺銳勻彂✵䊨⚌欰❡ծꅷ瀤ծⲅ捃ծ⻊䊨瘝遤⚌⟄⿺❜鸑䊨Ⱘծ歏㶩❡ㅷծ䒊

瘰勞俱瘝❡ㅷ涸欰❡ㄤ嶊餩鵂玐կ鵯❈ꅾꆄ㾩⯋稇㖈欰❡鵂玐ㄤ嶊餩鵂玐务鄄ꅺ佞ⵌ梠㞯务剒絊⠔鵳Ⰶ
㔿⡤䏑䒙暟务կ㸐⼜♶➑⠔㼆梠㞯ㄤ➃⡤⨴䐀❡欰匧㣐涸⽭㹲鸣䧭宐⡤ㄤ㕼㡝寓群灶㗁欰䙖䎂邂䕧ㆇ
ⱚ⡲暟欰Ɤ鸑鵂굹暟Ꝇ鵳Ⰶ➃⡤た鵮⠔䒸封ぐ猫氬氻㼆⯄留涸兰⸂封肫瘝⛲〳腊❡欰♶葻䕧ㆇկ㔔姼
㼆㔿䏑务涸ꅾꆄ㾩鵳遤唬崵ㄤ꣈屛ꬋ䌢ꅾ銳կ劥畎ⰻ㺂➝絏✫⢪欽䀙峸 ICP-MSծICP-OESծAASծEDXծUV
瘝⟉㐼㖈㔿⡤䏑暟务偽纸⯋稇⿺⻊ざ暟ⴔ區倰꬗涸䎾欽⟄⣘湱Ⱒ遤⚌➃プ⿬罌կ 
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⾲㶩エ佐ⴔ⯕⯕䏞岁崵㹁㔿㹁䏑䒙暟Ꜵ序⚥涸䚪Ꜵゎꆀ 

䶰 銳⿬罌⼧✳❀梠㞯շ㔿⡤䏑暟 䚪Ꜵ涸崵㹁 抠途⾲㶩エ佐ⴔ⯕⯕䏞岁ո叻ⲥ剏去GB/T15555.6-
1995崵㹁✫GSB07-1019-1999Ꜵ序叻ⲥ呋ㅷ务涸䚪Ꜵゎꆀկ㹊낉絕卓邍僈㖈0.00~5.00 mg/L薴㔵ⰻ絁
䚍Ⱒ禹葻㥩湱Ⱒ禹侨r=0.9997獦呋ꆀ⚹0.2 g傞倰岁唬ⴀꣳ⚹3.75 mg/Kg⸈叻㔐佐桧㖈99.52~100.00%
⛓ꢂ霪倰岁〳ⲥ鲷䘯鸟涸崵㹁㔿⡤䏑暟Ꜵ序呋ㅷ务涸䚪Ꜵゎꆀկ 

Ⱒꝶ霒⼧✳❀ 梠㞯 㔿⡤䏑暟 Ꜵ序 ⾲㶩エ佐 
 

Ꜵ序㾩✵ꅾꆄ㾩⽭ꤗ䏑暟Ⱖ务ゎ剣涸Ⱉ⟟Ꜵ(Cr6+)僒很⚂♶珘㹁Ⱘ剣䔂孻⻊嫫䚍〳⟄㼆➃⡤ծⱚ
⡲暟纸⡤鸣䧭䰀⠟կ灇瑕邍僈Ꜵ序务ゎ剣涸Ꜵꃑꛠ(㾩Ⱉ⟟Ꜵ)鵮Ⱘ剣鳅䔂涸荝浓ㄤ荝瑲」暵䚍կ研㕂㹻梠
⥂鿈 2011 䎃 6 剢封䋒涸 շ2010 䎃务㕂梠㞯朐ⲃⰖ盟ո絡雦䨔荛 2010 䎃䏀Ⰼ㕂稡雦㢅縨Ꜵ序馄鵂 300
♰ょկ⴩Ⰶ侮屛倰呩涸 19 ⚡溁(荈屛⼓ծ湬鳙䋑)务屎⻌ծ寐蔼ծ嵄寐ծ㿋⚎ծ廩⻌ծꅾ䎧ㄤ꣹銯瘝 7 ⚡
溁(湬鳙䋑)涸Ꜵ序溶Ⰼ鿈㢅縨模嫳կ告㼿剣 12 ⚡溁䋑荈屛⼓(㣔峸ծ㿋銯ծⰻ褐〢ծ鴨㸌ծし卌ծ屎⽂ծ廩
⽂ծ㔋䊛ծ✻⽂ծ欥聍ծꫬ嵳ծ倝毐)㛜㶸满Ꜵ序侨ꆀ㣐紨 100 ♰ょկꅾꆄ㾩鸣䧭涸梠㞯寓群⽭㹲傈渤⳼
儑僽䔲⵸❑䖉㧆㊤鍒Ɀ涸瑲ⴀ梠㞯꡼곿կ2012 䎃䎃ⴲ㕂⸉ꤎ㽠溶姻䒭䪠撑շꅾꆄ㾩寓群絾ざ꣈屛⼧
✳❀錞够ո皍獦շ錞够ո鵯僽䧮㕂ⴀ〵涸痦♧⚡⼧✳❀⚁고錞够埋ⴔ⡤梡✫⯳务㣛ծ㕂⸉ꤎ
㼆ꅾꆄ㾩寓群꣈屛涸넞䏞ꅾ錠կ劥倰岁⢪欽 GSB07-1019-1999 Ꜵ序叻ⲥ呋ㅷ낉霆✫⼧✳❀剒倝շ㔿⡤䏑
暟 䚪Ꜵ涸崵㹁 抠途⾲㶩エ佐ⴔ⯕⯕䏞岁ո叻ⲥկ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 AA-7000 ⾲㶩エ佐ⴔ⯕⯕䏞雦  

1.2 㹊낉㐼渓⿺霚⵫ 
㹊낉䨾欽㐼渓㖲⚹梯槴ⵖㅷ30% 鲜ꃑ嵵岙 24 㼭傞㹊낉䨾欽ꃑ㖲⚹⠏紩紱霚⵫㹊낉欽宐⚹馄紱

⿡猌㶩宐կ 

1.3 呋ㅷ涸⵸㢅椚 
ⲥ鲷獦》0.2 g礵鲷荛0.0002 g㔿⡤䏑暟呋ㅷ✵䗎岚嶊鍒緵猫欽㼱ꆀ宐嶹弪た⸈Ⰶ3 mL崽HNO3ծ

1 mL崽HClㄤ1 mL(NH4)2S2O8w=5%鵳遤䗎岚嶊鍒邍1䗎岚嶊鍒勵⟝ⲇ⽲た㼜霚巊鲮獴荛50 mL翸
㔋孮⛩掜掔匉务䱽ⵖ歏掚匣珘㹁⢪呋ㅷ⥂䭯䗎屗끮饮涯掆》♴掔匉玕ⲇ⸈Ⰶ2 mL⿡猌㶩宐ծ2 mL 
H2O2搬たⱄ歏掚匣副絩絯⸈掚䭯絯ⴔ妃⸈掚1 mL H2O2荛屗艗梡韌♶ⱄ❡欰䧴导䎾珘㹁䭯絯⸈掚荛
ⰻ㺂暟ッ磨玸朐կ》♴掔匉⸈ⰆHCl很巊3 mL1+2庛掚鍒〳很䚍婎序Ⰼꆀ獴荛50 mL㺂ꆀ櫕务⸈
Ⰶ5 mL NH4Clw=10%很巊⿡猌㶩宐㹁㺂䖉崵կず岁ⵖ㢊瑟涯կ 

邍 1. 䗎岚嶊鍒勵⟝ 

玐䎸 ⼮庛傞ꢂmin 嶊鍒庛䏞˫ ⥂䭯傞ꢂmin 

痦♧姿 10 㹔庛~160 5 
痦✳姿 10 165~160 5 
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2. 絕卓♸雭雿 
2.1 ⟉㐼䊨⡲⿬侨 

㹊낉崵㹁⿬侨霼錛邍 2կ 
邍 2. 㹊낉崵㹁⿬侨 

⯋稇 Cr 
崵㹁岚Ɤ 357.90 nm 
杞綟㺈䏞 0.7 nm 

抧歏崨 10 mA 
歏抧倰䒭 BGC-D2 
敍孞崨ꆀ 3.2 L/min 

⸔敍孞崨ꆀ 15 L/min 

2.2 叻ⲥ刼絁⿺唬ⴀꣳ 
ꂁⵖ0.00, 1.00, 2.00, 3.00, 4.00ㄤ5.00 mg/LꜴ涸叻ⲥ很巊䖤ⵌ⯋稇Ꜵ涸䊨⡲刼絁㥵愿1կ 

 
愿 1. Ꜵ⯋稇叻ⲥ刼絁 

㖈 0.00~5.00 mg/L 崽䏞薴㔵ⰻꜴ涸崽䏞♸エ⯕䏞剣满葻㥩涸絁䚍Ⱒ禹湱Ⱒ禹侨⚹ r=0.9997կ䭽撑
㹊낉倰岁獦呋ꆀ 0.2 g 傞霪倰岁唬ⴀꣳ⚹ 3.75 mg/Kgկ 

2.3 呋ㅷ崵㹁絕卓 
ⴔⵆ獦》GSB07-1019-1999Ꜵ序叻ⲥ呋ㅷ2⼝䗎岚嶊鍒㹁㺂ⵌ50 mLた獺ꅺ40⦔たⴔⵆ崵㹁霚呋务

涸ꜴゎꆀⰦ絕卓錛邍3կ 
邍 3. Ꜵ序叻ⲥ呋ㅷ务Ꜵ⯋稇涸ⴔ區絕卓 

呋ㅷぜ獦 
獦呋ꆀ 
g 

崵㹁絕卓 
mg/L 

呋ㅷゎꆀ 
% 

叻ⲥゎꆀ 
% 

RSD 
% 

Ꜵ序叻ⲥ呋ㅷ 0.2012 3.21 3.21 3.21 0.88 

Ꜵ序叻ⲥ呋ㅷ 0.2018 3.21 3.21 3.21 0.76 

霪㹊낉倰岁崵㹁絕卓♸ GSB07-1019-1999 Ꜵ序叻ⲥ呋ㅷ涸叻ⲥゎꆀ⧩湱ずկ 

2.4 ⸈叻㔐佐㹊낉   
⟄ず呋涸倰岁㼆Ꜵ序呋ㅷ鵳遤⵸㢅椚呋ㅷ⵸㢅椚⵸㼆 GSB07-1019-1999 Ꜵ序叻ⲥ呋ㅷ鵳遤✫⸈叻

⸈Ⰶ Cr 叻ⲥ很巊 40 mg/L㔐佐桧㹊낉Ⱖ絕卓錛邍 4կ 
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邍 4. Ꜵ序叻ⲥ呋ㅷ涸㔐佐桧 

呋ㅷぜ獦 ⸈叻⵸mg/L ⸈叻ꆀmg/L ⸈叻たmg/L 㔐佐桧% 

Ꜵ序叻ⲥ呋ㅷ 3.21 1.00 4.22 100.00 

Ꜵ序叻ⲥ呋ㅷ 3.21 1.00 4.19 99.52 

 

3. 絕雿 
劥俒⿬罌⼧✳❀梠㞯շ㔿⡤䏑暟 䚪Ꜵ涸崵㹁 抠途⾲㶩エ佐ⴔ⯕⯕䏞岁ո叻ⲥ剏去GB/T 15555.6-

1995崵㹁✫GSB07-1019-1999Ꜵ序叻ⲥ呋ㅷ务涸䚪Ꜵゎꆀկ㹊낉絕卓邍僈㖈0.00~5.00 mg/L薴㔵ⰻ絁
䚍Ⱒ禹葻㥩湱Ⱒ禹侨r=0.9997倰岁唬ⴀꣳ⚹3.75 mg/Kg⸈叻㔐佐桧㖈99.52~100.00%⛓ꢂ霪倰岁〳
ⲥ鲷䘯鸟涸崵㹁㔿⡤䏑暟Ꜵ序呋ㅷ务涸䚪Ꜵゎꆀկ 
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焦嶊鍒-抠搞⾲㶩エ佐ⴔ⯕⯕䏞岁崵㹁㔿⡤䏑暟⚥涸Ⱉ⟟Ꜵ 

䶰 銳劥俒⿬罌剒倝梠㞯շ㔿⡤䏑暟 Ⱉ⟟Ꜵ涸崵㹁 焦嶊鍒-抠途⾲㶩エ佐ⴔ⯕⯕䏞岁ո叻ⲥ崵㹁✫㔿⡤
䏑暟㕼㡝叻ⲥ呋ㅷ务涸Ⱉ⟟Ꜵゎꆀկ霪倰岁Ⱉ⟟Ꜵ涸絁䚍湱Ⱒ禹侨r=0.9995湱㼆叻ⲥ⨊䊵㖈0.88~1.18%
唬ⴀꣳ⚹0.006 mg/Lկ霪倰岁乼⡲皍⤑礵㺙䏞㥩鷓䎾䚍䎛〳忘駈梠㞯港崵涸꨽宠կ 

Ⱒꝶ霒梠㞯  㔿⡤䏑暟 㕼㡝 Ⱉ⟟Ꜵ 抠途岁 焦嶊鍒 
 

ꥥ满䊨⚌⻊ծ㙹䋑⻊鵳玐♶倗⸈䘯䧮㕂㕼㡝ꅾꆄ㾩寓群꡼곿馊勻馊瑲ⴀ寓群䨾㼋荝涸⚚ꅾ梠㞯⽭㹲
✲⟝傞剣封欰䎇ッ鷶姿副⼮馋⸷կ嫫㖑溶⚚ꅾⵖ紨䧮㕂㕼㖑涸䒓封ⵄ欽㼆㕼㡝餴彂〳䭯絯ⵄ欽❡欰
✫䊭㣐⾓⸂鵮帿ⵠ㖑䕧ㆇ满➃⼜涸魧⡤⨴䐀կ梠㞯务珘㹁㶸㖈⚙猫⟟䙖涸ꜴꜴVI剣ⶢ嫫Ⱘ荝浓⡲
欽Ⱖ嫫䚍僽ꜴIII涸 100 ⦔կ鷓ꆀ涸♲⟟Ꜵ〳⟄꣭⡛➃⡤過崰务涸過祪崽䏞䲿넞脨䀙稇崞䚍⤛鵳祪
ㄤ腒肘去靧䲿⼮䎾慨导䎾腊⸂瘝罜Ⱉ⟟Ꜵ太僽♧猫䔂孻⻊⵫Ⱘ剣䔂荝浓」ծ荝殻」ծ荝瑲」⡲欽㼆
欰暟⡤⠟㹲鳅㣐կⰙ⟟Ꜵ㼆㕼㡝务嗃暟ծ䗎欰暟瘝涸⽭㹲♶➑♸Ⱖ崽䏞剣Ⱒ罜⚂♸Ⱖ㖈㕼㡝务涸꣭鍒鸟桧
剣Ⱒկ研靈灇Ꜵ序㖞㖑㕼㡝务ⶢ嫫Ⱉ⟟Ꜵ涸ゎꆀ〳鴪 10000 mg/kg的侔帿䏞馄鵂 15 碛㖑♴宐务涸
Ⱉ⟟Ꜵ剒넞崽䏞鴪 1417 mg/L㖞㖑⾲剣欰❡⾊䨻䒊瘰暟臱赤⚚ꅾⰙ⟟Ꜵゎꆀ넞鴪 6000 mg/kg ⟄副կ㔔
姼㕼㡝务Ⱉ⟟Ꜵ涸ゎꆀ僽灇瑕㕼㡝Ꜵ㼆嗃鄄䕧ㆇ涸ꅾ銳⿬侨⛓♧կ鵛䎃勻ꊹ✵㕼㡝Ꜵ寓群絛➃碫魧⡤⨴
䐀䌄勻涸⚚ꅾ⽭㹲Ꜵ寓群㕼㡝涸⥝撑屛椚傈渤「ⵌꅾ錠կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 AA-7000 ⾲㶩エ佐ⴔ⯕⯕䏞雦  

1.2 㹊낉⾲椚 
㖈錞㹁涸庛䏞ㄤ傞ꢂⰻ㼜呋ㅷ㖈 Na2CO3/NaOH 很巊务鵳遤嶊鍒կ㖈焦䚍䲿》梠㞯务Cr(VI)涸鵮⾲

ㄤ Cr(III)涸孻⻊涸〳腊䚍鿪鄄꣭ⵌ剒㼭կゎ Mg2+涸熧ꃑ綕Ȿ很巊涸⸈Ⰶ⛲〳⟄䫈ⵖ孻⻊⡲欽կⵄ欽Ꜵ㛇䙖⾲
㶩㼆 357.9 nm 涸Ⱏ瞳絁❡欰エ佐涸暵䚍ꅷ欽⾲㶩エ佐ⴔ⯕⯕䏞岁抠途岁崵㹁絑⵸㢅椚た嶊鍒巊务涸
Ꜵ〫⟄Ⱉ⟟Ꜵ䕎䒭㶸㖈կ 
导䎾纸椚㥵♴ 
1CrIII⟄꣉猌㶩䕎䙖㶸㖈 Na2CO3/NaOH 焦䚍梠㞯♴꣊꣉猌㶩封欰⟄♴导䎾 

Cr3++OH--------Cr(OH)3̕     Cr3++CO32---------Cr2(CO3)3̕ 
欰䧭涸小巤絑 0.45 μm 応芘鵂応䱈կ 

2CrVI⟄ꅾꜴꃑ呏Cr2O72-꣊猌㶩涸䕎䙖㶸㖈焦䚍梠㞯♴CrVI♶⠔ㄤ꣊猌㶩絕ざ䕎䧭涸
Na Cr2O7 㶸㖈✵応巊务⡲⚹䖉崵呋ㅷկ 

1.3 㹊낉㐼渓⿺霚⵫ 
㹊낉䨾欽梯槴㐼渓ㄤ嶊鍒緵㖲欽鲜ꃑ很巊1+1嵵岙 24 㼭傞た欽⿡猌㶩宐Ȿ峤䎁醋㢊欽㹊낉

䨾欽 HNO3 霚⵫⚹⠏紩紱霚⵫㹊낉欽宐⚹馄紱⿡猌㶩宐կ 
10.5 mol/L K2HPO4/0.5 mol/L KH2PO4 綕Ȿ很巊pH=7㼜 87.09 g K2HPO4 ㄤ 68.04 g KH2PO4 很

✵ 700 mL ⿡猌㶩宐务鲮獴荛 1L 涸㺂ꆀ櫕务㹁㺂կ縨✵ 1L 腐蒀霚⵫櫕务〳⥂㶸⢪欽 1 ⚡剢կ 
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2嶊鍒很巊㼜 20.0±0.05 g NaOH ♸ 30.0±0.05 g Na2CO3 很✵⿡猌㶩宐务䎇㹁㺂✵ 1 L 涸㺂ꆀ
櫕务կ✵㹔庛⪰㶸㖈㺙㼓翸⛩掜櫕务䎇⥂䭯嫦剢倝ⵖկ⢪欽⵸䗳곢崵ꆀⰦ pH ⧩蕯㼭✵ 11.5 곢ꅾ倝ꂁ
ⵖկ 

1.4 ⟉㐼勵⟝ㄤ⿬侨 
ꂁⵖⰙ⟟Ꜵ涸叻ⲥ很巊կ⟉㐼珘㹁た䭽邍 1 ⟉㐼䊨⡲勵⟝叻ⲥ刼絁岁雦皾絕卓կ 

邍 1. ⟉㐼崵㹁勵⟝ 

⯋稇 CrVI 

崵㹁岚Ɤnm 357.9 

鸑䌄㺈䏞nm 0.7 

抧歏崨mA 10 

歏抧倰䒭 BGC-D2 

抠途碫㘗 瑟孞-⛩拳 

敍孞崨ꆀL/min 2.8 

⸔敍孞崨ꆀL/min 15.0 

敍掔㐼넞䏞mm 9.0 

1.5 呋ㅷ涸⵸㢅椚 
獦》 2.00 g⟄䎁ꅾ雦呋ㅷ✵ 250 mL 嶊鍒㺂㐼务⸈ 50 mL 嶊鍒巊ծ⸈Ⰶ 400 mg MgCl2 ㄤ 0.5 mL 

0.5 mol/L K2HPO4/0.5 mol/L KH2PO4 綕Ȿ很巊կ佞Ⰶ䴛䬜㶩䎇欽䗎岚⥂됮芘㼓〡縨✵䛎庛䴛䬜⸈掚鄳縨
副䎇䳃Ⰶ䱽庛⠛䠭㐼կ䌢庛♴䴛䬜呋ㅷ 5 ⴔꛦた䒓゗⸈掚鄳縨⸈掚䴛䬜荛 90~95˫嶊鍒 60 ⴔꛦկ
嶊鍒模嫳》♴嶊鍒㺂㐼ⲇ⽲荛㹔庛կ欽 0.45 μm 涸応芘䬄応応巊縨✵ 250 mL 涸掔匉务欽崽鲜ꃑ靈
蒜很巊涸 pH ⧩荛 9.0±0.2կ㼜姼很巊鲮獴荛 100 mL 㺂ꆀ櫕务欽⿡猌㶩宐㹁㺂荛ⵠ䏞䶔⺣䖉崵կ 

 

2. 絕卓雭雿 
2.1 絁䚍倰玐ㄤ唬ⴀꣳ 

ꂁⵖ CrVI0.001.002.003.004.006.00 mg/L 涸叻ⲥ很巊㼆叻ⲥ很巊鵳遤崵㹁Ⱉ⟟Ꜵ叻
ⲥ刼絁㥵愿 1 䨾爙 

 
愿 1. ꜴVI涸叻ⲥ刼絁 

㖈 0.00~6.00 mg/L 崽䏞薴㔵ⰻꜴVI涸崽䏞♸エ⯕䏞剣满葻㥩涸絁䚍Ⱒ禹湱Ⱒ禹侨⚹ r=0.9995կ
䭽撑㹊낉倰岁㼆瑟涯很巊ꅾ撑崵㹁 11 妃呏研 3 ⦔涸叻ⲥ⨊䊵ꤑ⟄刼絁俷桧宠䖤ꜴVI涸倰岁唬ⴀꣳ
ⴔⵆ⚹0.006 mg/Lկ 
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2.2 呋ㅷ崵㹁絕卓 
ⴔⵆ獦》2⼝NISTⰙ⟟Ꜵ叻ⲥ㕼㡝呋ㅷⰙ⟟Ꜵゎꆀ务⧩ゎꆀ141 mg/kg〳䱹「崵㹁ゎꆀ薴㔵

49.99~232 mg/kg⨞䎂遤呋呋ㅷㄐぜ⚹呋ㅷ1#ծ呋ㅷ2#ⴔⵆ崵㹁霚呋务涸Ⱉ⟟ꜴゎꆀⰦ絕卓錛邍
2կ 

邍 2. Ⱉ⟟Ꜵ㕼㡝叻ⲥ呋ㅷ务Ⱉ⟟Ꜵ涸崵㹁絕卓 

⯋稇 
Ⱉ⟟Ꜵ㕼㡝 

叻ⲥㅷ 
崵㹁⧩ 

mg/Kg 
叻ⲥㅷゎꆀ⧩ RSDn=6 

(%) mg/Kg 

CrVI 
呋ㅷ 1# 201.99 

49.99~232 
1.18 

呋ㅷ 2# 211.27 0.88 

㹊낉侨研邍僈霪㹊낉絕卓㖈霪叻ⲥㅷ絛㹁〳䱹「崵㹁ゎꆀ⧩薴㔵ⰻկ 

3. 絕雿 

劥俒ꅷ欽焦嶊鍒-抠途⾲㶩エ佐ⴔ⯕⯕䏞岁崵㹁✫㔿⡤䏑暟㕼㡝叻ⲥ呋ㅷ务涸Ⱉ⟟Ꜵゎꆀկ霪倰岁Ⱉ⟟
Ꜵ涸絁䚍湱Ⱒ禹侨r=0.9995湱㼆叻ⲥ⨊䊵㖈0.88~1.18%唬ⴀꣳ⚹0.006 mg/Lկ霪倰岁乼⡲皍⤑礵㺙䏞
㥩鷓䎾䚍䎛〳忘駈梠㞯港崵涸꨽宠կ 
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ICPMS-2030 禹⴩崵㹁瀤序碫㔿⡤䏑暟⚥涸ꆄ㾩⯋稇ゎꆀ 

䶰 銳⿬罌叻ⲥշ㔿⡤䏑暟 ꆄ㾩⯋稇涸崵㹁 歏䠭羒ざ瘝猌㶩⡤餘靶岁ոHJ 766-2015⢪欽䀙峸ICPMS-
2030禹⴩歏䠭羒ざ瘝猌㶩⡤餘靶⟉崵㹁✫瀤序碫㔿⡤䏑暟呋ㅷ务涸ꆄ㾩⯋稇ゎꆀ䎇鵳遤⸈叻㔐佐桧낉霆կ
㹊낉絕卓邍僈霪倰岁絁䚍薴㔵㺈⾝併䏞넞㹁ꆀⲥ鲷〳忘駈㔿⡤䏑暟碫呋ㅷ务㢴猫ꆄ㾩⯋稇ゎꆀ涸崵
㹁銳宠կ 

Ⱒꝶ霒瀤序  㔿⡤䏑暟 ICPMS-2030禹⴩ ꆄ㾩⯋稇 
 

㔿⡤䏑暟僽吲ꥥ满➃碫涸欰❡欰崞鵂玐罜❡欰涸⤺獦㘏㖤կꥥ满➃碫爢⠔涸♶倗封㾝鵳姿㔿⡤
䏑暟䨾䌄勻涸爢⠔꡼곿馊勻馊瑲ⴀկ㔿⡤䏑暟㢅椚♶䔲⠔㼆㕼㡝ծ宐⡤ㄤ瑟孞鸣䧭⚚ꅾ寓群暵ⵆ僽㔿䏑务
涸ꅾꆄ㾩䧭ⴔ〳㖈梠㞯务稡獤⚚ꅾ㪭胇欰暟⨴䐀կ㔔姼㼆㔿⡤䏑暟务涸ꆄ㾩⯋稇鵳遤ⲥ鲷崵㹁㼆✵䱍
䳣ㄤ霉⟟䏑䒙暟䧭ⴔㄤꅷ》㧆㊤涸㢅椚䲃倶Ⱘ剣ꅾ銳䠑⛐կ梠㞯⥂䫡鿈골䋒✫叻ⲥշ㔿⡤䏑暟 ꆄ㾩⯋稇涸
崵㹁 歏䠭羒ざ瘝猌㶩⡤餘靶岁ոHJ 766-2015⚹剣佪崵㹁㔿⡤䏑暟务涸ꆄ㾩⯋稇ゎꆀ䲿⣘✫剣⸂⣜研կ 

劥俒⿬罌叻ⲥ涸倰岁ꅷ欽䀙峸歏䠭羒ざ瘝猌㶩⡤餘靶⟉ ICPMS-2030 禹⴩崵㹁瀤序䏑䒙暟呋ㅷ务涸
ꆄ㾩⯋稇ゎꆀⰨ剣絁䚍薴㔵㺈⾝併䏞넞〳㹊梡⯋稇ず傞崵㹁瘝⠏挿կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 ICPMS-2030 禹⴩歏䠭羒ざ瘝猌㶩⡤餘靶⟉ 

1.2 㹊낉㐼渓⿺霚⵫ 
㹊낉䨾欽㐼渓㖲⢪欽鲜ꃑ很巊1+1嵵岙24㼭傞た欽⿡猌㶩宐Ȿ峤䎁醋た㢊欽㹊낉䨾欽涸HNO3ծ

HClծHFㄤH2O2㖲⚹⠏紩紱霚⵫㹊낉欽宐⚹馄紱⿡猌㶩宐կ 

1.3 呋ㅷ涸⵸㢅椚 
ⲥ鲷獦》 0.1 g礵鲷荛 0.0001 g霚呋✵翸㔋孮⛩掜䗎岚嶊鍒緵务⣜妃⸈Ⰶ 1 mL HCl ծ4 mL HNO3ծ

1 mL HF ㄤ 1 mL H2O2渷副嶊鍒緵渷佞Ⰶ䗎岚嶊鍒⟉嶊鍒կ䭽叻ⲥ䲀虛涸⼮庛玐䎸鵳遤嶊鍒たⲇ⽲荛㹔
庛䩧䒓嶊鍒緵㼜嶊鍒緵縨✵歏掚匣副⸈掚饮ꃑ荛很巊鵛䎁欽 1% HNO3 很巊㼜嶊鍒巊鲮獴荛 50 mL 㺂
ꆀ櫕务䎇㹁㺂荛ⵠ絁䶔⺣䖉崵կ 

1.4 ⟉㐼⿬侨 
瘝猌㶩⡤⿬侨 
넞곸⸆桧1.2 kW 
鳇⸔孞崨鸟1.1 L/min 
挣盗碫㘗Mini 
꨺⻊㹔偒崨 
ꅷ呋帿䏞5.0 mm 

瘝猌㶩⡤孞崨鸟8.0 L/min 
鲿孞崨鸟0.7 L/min  
꨺⻊㐼碫㘗ず䗱 
꨺㹔庛䏞5˫  
넞곸곸桧27.12 MHz

焥中寑⿬侨 
焥中孞猫碫He 
寑歏⾓-21 V 

焥中孞崨鸟6.0 mL/min 
腊ꆀ鵂応㐼歏⾓7.0 V
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2. 絕卓♸雭雿 
2.1 叻ⲥ刼絁很巊ꂁⵖ   

ꂁⵖ➝餘⚹ 1% HNO3 涸ぐ猫⯋稇禹⴩叻ⲥ很巊✵ 50 mL 㺂ꆀ櫕务ꂁⵖ崽䏞㥵邍 1 䨾爙կⰻ叻⯋稇⚹
45Scծ89Yծ103Rh ㄤ 165Ho崽䏞㖲⚹ 50 µg/Lկ 

邍 1. 叻ⲥ很巊崽䏞⿺ⴔ區餘ꆀ侨 

⯋稇 
餘ꆀ侨 
(amu) 

叻ⲥ刼絁崽䏞(µg/L) 
Blank STD1 STD2 STD3 STD4 STD5 

Ag 107 0 1 2 5 10 20 
Ba 137 0 10 20 50 100 200 
Be* 9 0 2 5 10 20 50 
Cd 111 0 1 2 5 10 20 
Cr 53 0 10 20 50 100 200 
Cu 63 0 2 5 10 20 50 
Mo 98 0 5 10 20 50 100 
Pb 208 0 1 2 5 10 20 
Rb 85 0 1 2 5 10 20 
Sb 121 0 1 2 5 10 20 
Se 82 0 5 10 20 50 ˋ 
Sn 118 0 1 2 5 10 20 
Sr 88 0 1 2 5 10 20 
Ti 47 0 5 10 20 50 100 
Tl 205 0 1 2 5 10 20 
U 238 0 1 2 5 10 20 
V 51 0 1 2 5 10 20 

Zn 68 0 20 50 100 200 500 

岤*⚹♶⢪欽孹孞焥中垷䒭 

2.2 鿈ⴔ⯋稇叻ⲥ刼絁㥵♴ 

  
愿 1. Be ⯋稇涸叻ⲥ刼絁 r=1.0000               愿 2. Cr ⯋稇涸叻ⲥ刼絁 r=0.99992 

 

0 50
浓浓 (ug/L)
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20
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愿 3. Sr ⯋稇涸叻ⲥ刼絁 r=0.99999               愿 4. Ag ⯋稇涸叻ⲥ刼絁 r=1.0000 

 
愿 5. Sn ⯋稇涸叻ⲥ刼絁 r=0.99997                愿 6. Pb ⯋稇涸叻ⲥ刼絁 r=0.99990 

2.3 倰岁唬ⴀꣳ 
䭽撑㹊낉倰岁㼆叻ⲥ刼絁瑟涯涸ⴔ區⯋稇鵳遤 11 妃崵㹁⣜研叻ⲥշ梠㞯港崵 ⴔ區倰岁叻ⲥⵖ⥝雧

䪮助㼋太ոHJ 168-2010务唬ⴀꣳ雦皾Ⱆ䒭 MDL=t(n-1,0.99)*S䎇呏研呋ㅷ㢅椚倰岁雦皾倰岁唬ⴀꣳ絕卓
⴩✵邍 2կ  

邍 2. 倰岁唬ⴀꣳ 

⯋稇 ⟉㐼唬ⴀꣳ(µg/L) 倰岁唬ⴀꣳ(mg/kg) 
Ag 0.007  0.0035 
Ba 0.06  0.03 
Be* 0.006  0.003 
Cd 0.005  0.0025 
Cr 0.26  0.13 
Cu 0.66  0.33 
Mo 0.02  0.01 
Pb 0.009  0.0045 
Rb 0.009  0.0045 
Sb 0.008  0.004 
Se 1.5  0.75 
Sn 0.04 0.02 
Sr 0.03 0.015 

0
浓浓 (ug/L)

0

5

10

15

20

强
浓

Sr 88 (DBG)

0
浓浓 (ug/L)

0

10

20

强
浓

Ag 107 (DBG)

0
浓浓 (ug/L)

0

1

2

3

4

强
浓

Sn 118 (DBG)

0
浓浓 (ug/L)

0

25

50

75
强
浓

Pb 208 (DBG)
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Ti 0.38  0.19 
Tl 0.001  0.0005 
U 0.002  0.001 
V 0.04  0.02 

Zn 0.17  0.09 

岤*⚹♶⢪欽孹孞焥中垷䒭 

2.4 呋ㅷⴔ區絕卓⿺⸈叻㔐佐桧 
⢪欽 ICPMS-2030 禹⴩湬䱹崵㹁㔿䏑呋ㅷ务涸ꆄ㾩⯋稇ゎꆀ䎇鵳遤⸈叻㔐佐㹊낉կ㹊낉絕卓錛邍 3կ 

邍 3. 㔿䏑ⴔ區絕卓 

⯋稇 吥姻ⰻ叻 
崵㹁絕卓 

(µg/L) 
呋ㅷゎꆀ 
µg/g 

⸈叻崽䏞 
µg/L 

崵㹁絕卓
(µg/L) 

RSD(%) 
(n=3) 

⸈叻㔐佐桧
% 

Ag* 103Rh 0.40 0.20 5 5.18 0.40 95.6 
Ba 103Rh 95.6 47.8 50 153 1.80 114 
Be* 45Sc N.D. N.D. 10 8.1 ˋ 81.0 
Cd 103Rh 0.11 0.06 5 5.34 1.87 105 
Cr 89Y 49.1 25.6 50 105 1.35 112 
Cu 103Rh 18.3 9.2 10 27.4 2.14 91.0 
Mo 103Rh 32.7 16.4 50 89.3 1.09 113 
Pb 103Rh 5.16 2.6 5 14.3 0.45 91.4 
Rb 89Y 0.14 0.07 5 5.19 1.82 101 
Sb 103Rh 0.22 0.11 5 5.48 0.53 105 
Se 103Rh 6.33 3.2 10 15.7 1.05 93.7 
Sn 103Rh 6.19 3.1 5 11.1 1.46 98.2 
Sr 89Y 1.66 0.83 5 6.38 0.80 94.4 
Ti 89Y 44.0 22.0 50 92.3 2.98 96.6 
Tl 103Rh N.D. N.D. 5 5.04 ˋ 101 
U 165Ho 0.11 0.06 5 4.61 1.79 90.0 
V 89Y 7.86 3.9 5 13.4 0.98 111 

Zn 103Rh 429 214 50 482 0.73 106 

 岤1ծ*⚹♶⢪欽孹孞焥中垷䒭2ծN.D.邍爙劢唬ⴀկ 

3. 絕雿 
⢪欽䀙峸 ICPMS-2030 禹⴩歏䠭羒ざ瘝猌㶩⡤餘靶⟉崵㹁✫㔿⡤䏑暟务涸 18 猫ꆄ㾩⯋稇ゎꆀկ㹊낉絕

卓邍僈劥倰岁絁䚍薴㔵㺈⾝併䏞넞呋ㅷ⸈叻㔐佐桧㥩81.0%~114%ⴔ區礵㺙䏞넞RSD3.0%
絕卓〳ꬑ模Ⰼ忘駈㔿⡤䏑暟务ꆄ㾩⯋稇涸㹁ꆀⴔ區銳宠կ 
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ICP-OES 岁崵㹁㔿⡤䏑暟⚥ 22 猫ꆄ㾩⯋稇涸ゎꆀ 

䶰 銳⿬罌梠㞯叻ⲥHJ 781-2016շ㔿⡤䏑暟 22猫ꆄ㾩⯋稇涸崵㹁 歏䠭羒ざ瘝猌㶩⡤封㼘⯕靶岁ո⢪欽
䀙峸ICPE-9820Ⰼ靶湬靀㘗歏䠭羒ざ瘝猌㶩⡤封㼘⯕靶⟉ず傞崵㹁㔿⡤䏑暟㽵瀤序务CuծFeծMgծTi瘝㢴猫
ꆄ㾩⯋稇ゎꆀ䎇鸑鵂⸈叻㔐佐桧㹊낉㼆倰岁鵳遤낉霆կ㹊낉絕卓邍僈霪倰岁乼⡲皍⽀㹁ꆀⲥ鲷〳忘
駈㔿⡤䏑暟务22猫⯋稇涸ゎꆀⴔ區կ 

Ⱒꝶ霒㔿⡤䏑暟 ICP-OES ꆄ㾩⯋稇 
 

ꥥ满➃碫䊨⚌ㄤ爢⠔涸封㾝馊勻馊㢴涸ꅾꆄ㾩鄄ꅺ佞ⵌ梠㞯务鸣䧭寓群✲佦곸封կⰦ务歏㶩䏑䒙
暟ծⲅꆄ䏑暟ծ㙹䋑欰崞㘏㖤ծ「寓群涸㕼㡝ㄤ小獤暟瘝㔿⡤䏑暟僽梠㞯务ꅾ銳涸ꅾꆄ㾩寓群彂կ㔔姼ⲥ
鲷崵㹁㔿⡤䏑暟务涸ꆄ㾩⯋稇ゎꆀ㼆㔿⡤䏑暟涸㢅縨倰䒭鷥䭊⿺㕼㡝梠㞯涸ⱄ⥝撑剣满ꅾ銳涸㹊꣢䠑⛐կ
㕂㹻⽡欰鿈ㄤ梠㞯⥂䫡鿈♶倗封䋒倝叻ⲥ䭯絯模㊤ㄤ錞薴㔿⡤䏑暟务ꅾꆄ㾩涸唬崵倰岁կICP-OES 欽✵ꆄ
㾩⯋稇ⴔ區Ⱘ剣⾝併䏞넞ծ絁䚍薴㔵㺈ծ崵霚鸟䏞䘯ծ〳ず傞崵㹁㢴⯋稇瘝⠏挿կ 

劥俒⿬罌 2016 䎃 3 剢 1 傈㹊倶涸梠㞯叻ⲥ HJ 781-2016շ㔿⡤䏑暟 22 猫ꆄ㾩⯋稇涸崵㹁 歏䠭羒ざ
瘝猌㶩⡤封㼘⯕靶岁ոꅷ欽䀙峸Ⰼ倝Ⰼ靶湬靀㘗歏䠭羒ざ瘝猌㶩⡤封㼘⯕靶⟉ ICPE-9820崵㹁✫㔿⡤䏑暟
㽵瀤序务涸 22 猫ꆄ㾩⯋稇ゎꆀկ 
 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 ICPE-9820 Ⰼ靶封㼘⯕靶⟉ 

1.2 㹊낉㐼渓⿺霚⵫ 
㹊낉䨾欽㐼渓ⴔⵆ⚹㝕俱䧴梯槴勞餘⢪欽鲜ꃑ很巊1+1嵵岙24㼭傞た欽⿡猌㶩宐Ȿ峤䎁醋㢊

欽㹊낉䨾欽涸HClծHNO3ㄤH2O2瘝霚⵫⚹⠏紩紱霚⵫㹊낉欽宐⚹馄紱⿡猌㶩宐կ 

1.3 呋ㅷ涸⵸㢅椚 
呋ㅷ㹊낉呋ㅷ歋廩⽂溁鿝䊜䋑梠㞯港崵畀䲿⣘ 
獦》 0.25 g 霚呋縨✵䗎岚嶊鍒緵务欽㼱ꆀ宐嶹弪た⸈Ⰶ 9 mL 崽鲜ꃑծ2 mL 崽渮ꃑ⿺ 2 mL 鵂孻⻊

孲곫嶊鍒 15 min た渷副嶊鍒緵渷佞Ⰶ䗎岚嶊鍒⟉务䭽撑霃㹁玐䎸嶊鍒կ嶊鍒絕勲たⲇ⽲》ⴀկ縨
✵歏掚匣副 200˫⸈掚饮ꃑ荛很巊紨ⶥ 2~3 mL》♴ⲇ⽲た㼜嶊鍒巊鲮獴荛 25 mL 㺂ꆀ櫕务欽馄紱宐㹁
㺂荛ⵠ絁䶔⺣䖉崵կず岁鵳遤⸈叻㔐佐桧㹊낉կ 

1.4 ⟉㐼⿬侨 
⟉㐼䊨⡲勵⟝㥵邍 1 䨾爙կ 

邍 1. ⟉㐼䊨⡲勵⟝ 

錜崵 
倰ぢ 

꨺⻊㐼 
碫㘗 

挣盗
碫㘗 

꨺⻊㹔 
鳇⸔孞 

崨鸟 
(L/min) 

瘝猌㶩孞 
崨鸟 

(L/min) 

鲿孞崨鸟
(L/min) 

넞곸곸桧
(MHz) 

넞곸鳕ⴀ
⸆桧 
(kW) 

鲶ぢ/䖈ぢ ず䗱 Mini 偒崨 0.6 10 0.7 27.12 1.2 
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2. 絕卓♸雭雿 
2.1 叻ⲥ刼絁很巊ꂁⵖ   

ꂁⵖ➝餘⚹ 5%HNO3 涸 AgծAlծBaծBeծCaծCdծCoծCrծCuծFeծKծMgծMnծNaծNiծPbծ
SrծTiծVծTlծSb ㄤ Zn ⯋稇♶ず崽䏞叻ⲥ很巊✵ 50 mL 㺂ꆀ櫕务ꂁⵖ崽䏞㥵邍 2 䨾爙կ 

邍 2. 㢴⯋稇叻ⲥ很巊崽䏞⿺岚Ɤ 

⯋稇 
岚Ɤ 
(nm) 

叻ⲥ刼絁崽䏞(mg/L) 

Blank STD1 STD2 STD3 STD4 

Ag 328.068 0.00 0.25 0.50 1.00 2.00 

Ba 455.403 0.00 0.25 0.50 1.00 2.00 

Be 234.861 0.00 0.25 0.50 1.00 2.00 

Ca* 393.366 0.00 0.25 0.50 1.00 2.00 

Cd 228.802 0.00 0.25 0.50 1.00 2.00 

Cr 267.716 0.00 0.25 0.50 1.00 2.00 

Cu 324.754 0.00 0.25 0.50 1.00 2.00 

Fe 259.940 0.00 0.50 1.00 2.00 4.00 

K 769.896 0.00 0.25 0.50 1.00 2.00 

Mg* 279.553 0.00 0.25 0.50 1.00 2.00 

Na 588.995 0.00 0.25 0.50 1.00 2.00 

Pb 216.999 0.00 0.50 1.00 2.00 4.00 

Sr 421.552 0.00 0.25 0.50 1.00 2.00 

Ti 334.941 0.00 0.25 0.50 1.00 2.00 

V 311.071 0.00 0.25 0.50 1.00 2.00 

Tl 190.864 0.00 0.25 0.50 1.00 2.00 

Sb 206.833 0.00 0.25 0.50 1.00 2.00 

Al* 396.153 0.00 10.0 25.0 50.0 100.0 

Co* 238.892 0.00 10.0 25.0 50.0 100.0 

Mn* 260.569 0.00 10.0 25.0 50.0 100.0 

Ni* 341.476 0.00 10.0 25.0 50.0 100.0 

Zn* 213.856 0.00 10.0 25.0 50.0 100.0 

岤*⚹䖈ぢ錜崵 

 

 

 

 

 

 

 

 



 

95 

2.2 鿈ⴔ⯋稇叻ⲥ刼絁㥵♴ 

 
                       愿 1. Cu ⯋稇涸叻ⲥ刼絁                      愿 2. Fe ⯋稇涸叻ⲥ刼絁 

 
愿 3. Mg ⯋稇涸叻ⲥ刼絁                      愿 4. Ti ⯋稇涸叻ⲥ刼絁 

2.3 呋ㅷⴔ區絕卓⿺唬ⴀꣳ 
⢪欽 ICPE-9820 湬䱹崵㹁㔿⡤䏑暟㽵瀤序务 22 猫ꆄ㾩⯋稇涸ゎꆀկ㼆呋ㅷ瑟涯涸ⴔ區⯋稇鵳遤 10 妃

崵㹁鲱⟝务霃縨[儑爙㹁ꆀ♴ꣳ]叻ⲥ刼絁荈⸓雦皾ぐ⯋稇涸唬ⴀꣳ3σկ㹊낉絕卓錛邍 3կ 
邍 3. 㔿⡤䏑暟ⴔ區絕卓⿺⸈叻㔐佐桧㹊낉 

⯋稇 
倰岁唬ⴀꣳ

(mg/L) 
崵㹁絕卓

(mg/L) 
呋ㅷゎꆀ
(mg/kg) 

⸈叻⧩
(mg/L) 

⸈叻た崵㹁⧩
(mg/L) 

㔐佐桧
(%) 

Ag 0.0009 0.11 11 0.50 0.68 114 
Al 1.6 30.4 3040 50.0 76.9 93 
Ba 0.0001 0.03 3 0.50 0.46 86 
Be 0.00006 0.01 1 0.50 0.44 86 
Ca 0.0052 1.02 102 0.50 1.53 102 
Cd 0.0005 0.03 3 0.50 0.47 88 
Co 0.004 312 31200 50.0 355 86 
Cr 0.0004 0.10 10 0.50 0.57 94 
Cu 0.0007 0.15 15 0.50 0.66 102 
Fe 0.0005 1.31 131 1.00 2.16 85 
K 0.036 N.D. N.D. 0.50 0.51 102 

Mg 0.0003 0.05 5 0.50 0.54 98 
Mn 0.0012 162 16200 50.0 206 88 
Na 0.015 N.D. N.D. 0.50 0.53 106 

0.0 0.5 1.0 1.5 2.0
Concentration (mg/L)

0

5000

10000

15000

20000

25000

30000

In
te

ns
ity

Cu 324.754 nm (1)

r = 0.99999

计计计计：

系系：

b = 0.0000000

Conc. = a * I  ̂3 + b * I  ̂2 + c * I + d

a = 0.0000000 c = 8.198577e-005
d = -0.0065178

权权： 无

零零零：无

检检检(3σ) = 7.164201e-004 定定定检(10σ) = 0.0023881

0 1 2 3 4
Concentration (mg/L)

-2500

0

2500

5000

7500

10000

12500

15000

17500

20000

22500

25000

In
te

ns
ity

Fe 259.940 nm (1)

r = 0.99998

计计计计：

系系：

b = 0.0000000

Conc. = a * I  ̂3 + b * I  ̂2 + c * I + d

a = 0.0000000 c = 1.953118e-004
d = -0.0124542

权权： 无

零零零： 无

检检检(3σ) = 4.944318e-004 定定定检(10σ) = 0.0016481

0.0 0.5 1.0 1.5 2.0
Concentration (mg/L)

0

2500

5000

7500

10000

In
te

ns
ity

Mg 279.553 nm (2)

r = 0.99997

计计计计：

系系：

b = 0.0000000

Conc. = a * I  ̂3 + b * I  ̂2 + c * I + d

a = 0.0000000 c = 2.086345e-004
d = -0.0011478

权权： 无

零零零：无

检检检(3σ) = 2.272337e-004 定定定检(10σ) = 7.574457e-004

0.0 0.5 1.0 1.5 2.0
Concentration (mg/L)

0

10000

20000

30000

40000

50000

60000

In
te

ns
ity

Ti 334.941 nm (1)

r = 0.99998

计计计计：

系系：

b = 0.0000000

Conc. = a * I  ̂3 + b * I  ̂2 + c * I + d

a = 0.0000000 c = 4.157003e-005
d = -0.0146639

权权： 无

零零零： 无

检检检(3σ) = 3.780244e-004 定定定检(10σ) = 0.0012601
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Ni 0.53 1670 167000 50.0 1720 100 
Pb 0.018 3.90 390 1.00 4.86 96 
Sr 0.00006 0.36 36 0.50 0.82 92 
Ti 0.0004 0.02 2 0.50 0.49 94 
V 0.0004 0.03 3 0.50 0.51 96 

Zn 0.0024 9.14 914 50.0 55.8 93 
Tl 0.0056 0.88 88 0.50 1.33 90 
Sb 0.011 0.35 35 0.50 0.81 92 

  岤N.D.邍爙劢唬ⴀ 

3. 絕雿 
⢪欽䀙峸 ICPE-9820 Ⰼ靶湬靀㘗歏䠭羒ざ瘝猌㶩⡤封㼘⯕靶⟉ず傞崵㹁✫㔿⡤䏑暟㽵瀤序务 CuծFeծ

MgծTi 瘝 22 猫ꆄ㾩⯋稇ゎꆀⴔ區絕卓⸈叻㔐佐桧葻㥩կ霪倰岁Ⱘ剣⾝併䏞넞唬ⴀꣳ⡛礵㺙䏞넞ⴔ
區鸟䏞䘯乼⡲皍⽀〳遤䏞넞瘝暵挿〳忘駈㔿⡤䏑暟务넞⡛ゎꆀ㢴猫ꆄ㾩⯋稇ず傞ⴔ區涸銳宠կ 
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䀙峸 EDX 㼆䊨⚌㔿䏑㹁䚍-㹁ꆀⴔ區 

䶰 銳ꥥ满䊨⚌㔿䏑涸㔐佐ⵄ欽꨽銳껷⯓㼆䊨⚌㔿䏑涸䧭ⴔ鵳遤皍⽀䘯鸟ⴔ區⿺RoHS剣㹲⯋稇涸ゎ剣ꆀ
涸ⴔ區鲷雩䩞腊䘯鸟鲷㹁䊨⚌㔿䏑涸㔐佐⟟⧩⿺㔐佐䊨蒌կ霪倰岁ⵄ欽腊ꆀ蒀侔㘗X㼘絁蚃⯕⯕靶⟉涸䘯
鸟偽䰀ⴔ區涸⠏挿〳 ⟄痦♧傞ꢂ㼆䊨⚌㔿䏑涸䧭ⴔ⿺剣㹲⯋稇涸ゎ剣ꆀ鵳遤ⴲ姿ⴔ區乼⡲皍䰦絕卓〳
ꬑ腊㢿䖤ⵌ忘䠑涸ⴔ區絕卓կ 

Ⱒꝶ霒䀙峸 EDX 蚃⯕⯕靶⟉  䊨⚌㔿䏑涸䧭ⴔⴔ區⿺剣㹲⯋稇ゎꆀⴔ區  

1. 㹊낉鿈ⴔ 
.1 ⟉㐼:  

䀙峸 EDX-7200 

 
愿 1. EDX ⟉㐼 

1.2 㹁䚍ⴔ區勵⟝ 
ⴔ區 鸑麤 Na-Sc/Al-U/Rh_Cd 
暵䖄 腊ꆀ 0-4.4/0-40/19-23keV 
X- 㼘絁盗 ꬶ Rh 
応 ⯕  晙 None 
歏     ⾓ 15 kV 50 kV 

歏     崨 荈 ⸓ 
崵霚 孧㔵 㣐孞 
ⲥ  湬 㐼 10 mm 
崵霚 傞ꢂ 100 s 
⨢忕 傞ꢂ 30% 

1.3 呋ㅷ㢅椚 
   㼆䊨⚌㔿䏑呋ㅷ鵳遤软䎁⿡宐た鵳遤灇熋㢅椚剒㥩灇熋ⵌ 200 湡⟄♴鳅㥩鵯呋㽠〳⟄⥂霆䊨⚌
㔿䏑呋ㅷ剣鳅㥩涸㖲⺣䏞搬た湬䱹鵳遤⾓晙㢅椚կ 
䭽撑 GB/T 17040-2008 錞㹁餝✈湱Ⱒ叻呋㥵♴邍 

1软䎁⿡宐 2灇熋㖲⺣ 3⾓晙䧭㘗 

   
愿2. 呋ㅷ㢅椚⿺⾓晙䧭㘗 
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2. 絕卓♸雭雿 
2.1 㼆䊨⚌㔿䏑鵳遤㹁䚍-㹁ꆀⴔ區絕卓 

 

 
愿 3. 㹁䚍ⴔ區絕卓⿺靶愿 

霹僈鸑鵂 EDX-7200 㼆霪䊨⚌㔿䏑呋ㅷ鵳遤㹁䚍-㹁ꆀⴔ區㽠〳濼麤霪䊨⚌㔿䏑呋ㅷ⚺銳䧭ⴔ⿺餥ꆄ㾩
㔐佐涸㣐荝ゎꆀկ 
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2.2 RoHS 剣㹲⯋稇荈⸓癃鷥ⴔ區絕卓⿺湱Ⱒ靶㕃 

 

 

3. 絕雿 

劥倰岁ⵄ欽䀙峸EDX-7200腊ꆀ蒀侔㘗X㼘絁蚃⯕⯕靶⟉㼆䊨⚌㔿䏑涸䧭ⴔ⿺剣㹲⯋稇涸ゎ剣ꆀ鵳遤ⴲ
姿ⴔ區乼⡲皍䰦絕卓〳ꬑ僽♧猫遤⛓剣佪涸倰岁կ 
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腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉ⴔ區䏑傊Ꝋ歏寑⚥♲⯋姻匧㔐佐俱䧭ⴔ 

䶰 銳倝腊彂导鲨涸封㾝䌄⸓✫⸓⸂歏寑遤⚌涸封㾝♲⯋姻匧勞俱Ꝋ歏寑⡲⚹♧猫腊ꆀ㺙䏞넞涸倝㘗
歏寑鄄㣐ꆀ⢪欽㖈倝腊彂导鲨副կꝊ歏寑涸㼑ㄐワ劍♧菚⚹ 4-6 䎃絑唑妃ⵄ欽〳腊䒁ꟋⳜ䎃⢪欽㼑ㄐկ
鹫劍た盟䏑涸㣐ꆀꝊ歏寑꨽銳鵳遤㔐佐㢅椚Ꝋ歏寑姻匧㔐佐俱幊ざ✫姻匧崞䚍勞俱ծ焫稇瘝暟餘կꝊ歏寑
务涸剣欽ꆄ㾩餴彂瘝〳⟄㔐佐ⱄⵄ欽 鵮〳⟄⨞ⵌ㼆梠㞯⽭㹲玐䏞剒㼭⻊կ㥵⡦⨞ⵌ猰㷖⻊ծ絑崸⻊涸剣
佪㔐佐꨽銳㼆䏑傊Ꝋ歏寑务涸♲⯋姻匧㔐佐俱鵳遤剣佪涸唬崵⚹㔐佐鵂玐䊨蒌⨞㥩䭷㼋䊨⡲կ劥俒⢪欽
䀙峸 EDX 蚃⯕⯕靶⟉䒊用㔐佐♲⯋姻匧勞俱ⴔ區勵⟝ⵄ欽呋ㅷ涸⻊㷖ⴔ區⧩⨞⿬罌吥姻䊨⡲刼絁կ
霪倰岁Ⱘ剣⵸㢅椚皍⽀佪桧넞ծ乼⡲倰⤑瘝⠏挿կ  

Ⱒꝶ霒Ꝋ歏寑♲⯋姻匧㔐佐俱 腊ꆀ蒀侔㘗X㼘絁蚃⯕ⴔ區⟉ 
 

倝腊彂导鲨涸封㾝䌄⸓✫Ꝋ歏寑遤⚌涸封㾝կ♲⯋勞俱歏寑僽Ꝋ歏寑涸⚺銳猫碫կ导鲨♲⯋勞俱歏寑
♧菚㖈4-6䎃꨽銳刿矿կ㼆✵♲⯋勞俱歏寑䌢欽涸㔐佐䩛媯➠⚹䬒鍒կ歏寑絆䧭涸䬒鍒暟务ꞕծ꛻ծꝸծ
ꝊծꜤծꜥ瘝僽Ⱘ剣鳅넞絑崸⟟⧩涸ꆄ㾩կ歋✵ꞕծ꛻ծꝸ瘝ꆄ㾩➠搬僽副康❡⚌涸獺緃餴彂㔔姼㔐佐涸
ꞕծ꛻ծꝸծꝊ瘝〳欽✵⸓⸂歏寑涸ⱄⵖ鸣♲⯋歏寑涸䬒鍒劢勻Ⱘ剣䖎㣐䋑㖞悶⸂կ 

Ꝋ猌㶩歏寑⺫ゎ剣姻匧ծ餏匧ծ歏鍒餘ծꥬ芘瘝Ⱖ⿬罌絕匬㥵愿1կ姻匧勞俱嶃䋒㖈ꜥ皷꧋崨⡤副
嶃䋒涸姻匧勞俱务ゎ剣㣐紨88%䊩〸涸♲⯋崞䚍勞俱㔐佐⚺⡤7%-8%涸⛩拳랱㼋歏⵫3%-4%涸磨絕
⵫♲⯋勞俱涸崞䚍䧭ⴔ⚺銳⚹LiNixCoyMn1-x-yO2կ餏匧勞俱90%⚹ゎ焫稇暟餘〥㢪鵮剣⛩拳랱㼋歏⵫ծ
磨絕⵫瘝絆䧭կ歏鍒巊歋歏鍒餘ㄤ剣纸很⵫絆䧭歏鍒餘⚹Ⱉ孮熧ꃑꝊ剣纸很⵫⚹焫ꃑꂾ碫կꥬ芘勞俱⚹
㢴㶰翸⛩掜䧴罏翸⚋掜1կ 

䏑傊Ꝋ猌㶩歏寑涸㔐佐崨玐錛愿2䏑傊♲⯋Ꝋ歏寑絑鵂渮宐佞歏㢅椚た歏寑⡤鄄纸唒鍒⡤ⴔ侔癃
鷥ⴔ碫㔐佐ꆄ㾩㢪㡲瘝勞俱ծ餏匧㔐佐俱ծ姻匧㔐佐俱♲⯋姻匧㔐佐俱务涸剣欽ꆄ㾩⚹⚺銳涸㔐佐㼆韌կ
⚹꣈姺Ⱉ孮熧ꃑꝊ宐鍒❡欰孮⻊孲♲⯋姻匧㔐佐俱縨✵焦巊务嵵ⴀAl꧋崨⡤ꥥ很ⴀ巊ⴔ猌䖤ⵌ姻匧崞
䚍勞俱幊ざ暟嵵序ⱄ⢪欽⻊㷖ꃑ峤⿺小巤䩛媯蟋》䲿紱䖤ⵌゎNiծCoծMn渮涸⻊ざ暟2կ姻匧崞䚍勞俱
涸幊ざ暟嵵序⚹랱蒀磋劣暟餘Ⱖ务ゎ剣鳅넞涸NiծCoծMnゎꆀ⛲⺫ゎ剣焫勇餘䧭ⴔկ姻匧崞䚍勞俱涸
幊ざ暟嵵序涸䧭ⴔ唬崵絕卓〳⚹ꃑ峤䊨蒌䲿⣘湬䱹涸Ɀ瘻⣜研կ 

♶ず㔐佐勻彂涸♲⯋姻匧勞俱Ꝋ歏寑涸姻匧崞䚍勞俱ゎꆀ♶ず崞䚍暟餘㢪涸絆ⴔゎꆀ⛲〳腊㶸㖈䊵
䒗կ劥俒垷䬾♲⯋姻匧㔐佐俱呋ㅷꅷ欽摇掔涸倰岁ꤑ⿡幊ざ暟嵵序务涸焫⿺剣纸䧭ⴔⵄ欽䀙峸EDX-
7200X㼘絁蚃⯕ⴔ區⟉ⴔ區摇掔た涸呋ㅷ务NiծCoծMn䧭ⴔⰨ剣ⴔ區鸟䏞䘯ծ鵂玐湱㼆皍⽀絕卓〳
ꬑծ梠㞯对㥩涸⠏挿կ 
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愿 1. Ꝋ歏寑絕匬愿勻彂✵緸絞                    愿 2. 䏑傊Ꝋ歏寑㔐佐崨玐愿 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 EDX-7200 腊ꆀ蒀侔㘗 X 㼘絁蚃⯕ⴔ區⟉կ 

 
1.2 ⴔ區勵⟝ 
ꬶ勞    Rh                     応⯕晙     5# 
ⲥ湬㐼  10 mm                   歏⾓     50 kV 
歏崨    Auto                   ⴔ區傞ꢂ  100 s 

1.3 㹊낉呋ㅷ 
⾲俱呋ꅷ欽♶ず㘗尼涸♲⯋姻匧勞俱呋ㅷ⚹⾲俱呋絆䧭⚹ LiNixCoyMn1-x-yO2 
㹊낉呋⟄絑鵂♲⯋歏寑㢅椚䊨蒌模䧭ꃑ嵵䲿た涸ゎ焫稇婎殆䏀暟⚺銳䧭ⴔ⚹⛩拳랱㼋歏⵫ծ剣纸磨絕
⵫瘝⚹幑⸈暟霪幑⸈暟㛇劥♶ⱄゎ剣Ⱖ➭ꆄ㾩䧭ⴔկ㼜⾲俱呋ㄤ幑⸈暟埋ⴔ幊ざ㖲⺣垷䬾ꂁ縨䧭Ꝋ歏
寑务涸♲⯋姻匧㔐佐俱---㹊낉呋ㅷկ 
㹊낉呋ㅷ幑⸈暟涸ꂁ縨嫱⢾⥌䜂㥵邍 1կ 

邍 1. ꂁ縨㹊낉呋ㅷ涸幑⸈暟嫱⢾ 

呋ㅷぜ獦 HSL-1 HSL-2 HSL-3 HSL-4 HSL-5 HSL-6 
幑⸈暟嫱⢾% 15 10 20 10 20 10 

1.4 呋ㅷ⵸㢅椚 
Ꝋ歏寑务♲⯋姻匧㔐佐俱呋ㅷ务ゎ剣焫稇磋劣ծPVDF 磨絕⵫瘝剣纸暟䧭ⴔ剣纸暟䧭ⴔ涸絆䧭⯋稇♶

㖈 EDX 涸崵霚薴㔵ⰻ剣纸暟涸㶸㖈㼆崵霚㶸㖈䕧ㆇկ㹊낉呋ㅷ垷䬾✫Ꝋ歏寑务♲⯋姻匧㔐佐俱涸絆䧭倰
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䒭⛲ゎ剣副鶣剣纸暟䧭ⴔկ⚹嶊ꤑ焫稇⿺剣纸暟瘝䧭ⴔ涸䕧ㆇ㹊낉呋ㅷ⵸㢅椚꨽銳鵳遤넞庛摇掔乼⡲
倰岁⚹㹊낉呋ㅷ佞㖈ꤲ櫘㗢㚎务㖈 7500C 涸넞庛拝务摇掔 1-1.5 㼭傞կ摇掔模䧭た》ⴀ呋ㅷ䖉ⲇ⽲た
㖈⾓晙纸务⾓ⵖ䧭晙կ⾓晙㹊낉呋ㅷ佞縨㖈鵄䬘芘副㖈⟉㐼务鵳遤ⴔ區կ 

 
愿 3. 呋ㅷ⾓晙佞縨愿 

 

2. 絕卓♸雭雿 
2.1 䊨⡲刼絁 

ꅷ欽♶ず㘗尼涸♲⯋姻匧勞俱剣⧩呋ㅷ⡲⚹吥ⲥ呋㼜磋劣⾓晙涸吥ⲥ呋ㅷ佞㖈鵄䬘芘副崵霚꣈姺磋
劣䱈衅⢪欽鷥㹁涸ⴔ區勵⟝崵霚吥ⲥ呋ㅷ雦皾吥ⲥ呋ㅷゎꆀ♸崵霚䔂䏞涸䬾ざ䊨⡲刼絁ꅷ欽
Lachance-Trail 倰岁吥姻⯋稇ꢂ涸蚃⯕エ佐䕧ㆇ⟄♴⚹䊨⡲刼絁䨔愿3կ 

 
愿 4. ⴔ區勵⟝䊨⡲刼絁 

2.2 ⴔ區絕卓 
㼜♲⯋姻匧勞俱⾲俱呋涸⾓晙呋ㅷծ摇掔た涸⾓晙㹊낉呋ㅷ⢪欽 EDX-7200 ⟉㐼副涸鷥㹁勵⟝ぐ荈鵳

遤ⴔ區呋ㅷⴔ區絕卓㥵邍 2 䨾爙կ邍呔务湱ず⴩涸㹊낉呋ㅷ勻彂✵ず⴩涸⾲俱呋ㅷꂁ縨կ 
邍 2. 呋ㅷⴔ區絕卓 

⯋稇 고湡 HSL-1 HSL-2 HSL-3 HSL-4 HSL-5 HSL-6 

Ni% 
㹊낉呋 38.711 30.431 30.548 20.485 49.580 19.743 
⾲俱呋 38.840 30.794 30.794 20.340 49.868 20.001 
⻊㷖⧩ 38.58 30.59 30.59 20.18 49.91 19.72 

Co% 
㹊낉呋 12.062 15.401 15.474 21.742 7.516 21.867 
⾲俱呋 12.218 15.791 15.791 21.577 7.579 22.220 
⻊㷖⧩ 12.21 15.59 15.59 21.77 7.53 21.93 

Mn% 
㹊낉呋 8.869 14.286 14.408 17.773 2.753 17.446 
⾲俱呋 8.824 14.520 14.520 18.158 2.762 17.663 
⻊㷖⧩ 8.88 14.22 14.22 18.19 2.92 17.36 

 

 

 

Ni Co Mn 
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2.3 絕卓雭雿 
䏑傊Ꝋ歏寑♲⯋姻匧㔐佐俱务⺫ゎ涸崞䚍暟餘⚹♲⯋姻匧勞俱崞䚍暟餘⟄㢪涸䧭ⴔ⚹焫稇ㄤ磨絕⵫

瘝剣纸暟餘կ♶ず勻彂涸♲⯋姻匧㔐佐俱Ⱖ崞䚍䧭ⴔゎꆀ♶ず幑⸈暟涸剣纸暟ゎꆀ㶸㖈䊵䒗կꅷ欽♲⯋
姻匧勞俱ⴔ區勵⟝湬䱹ⴔ區♲⯋姻匧㔐佐俱呋ㅷ崞䚍暟餘⟄㢪涸剣纸暟䧭ⴔ㼆ⴔ區絕卓㶸㖈䕧ㆇկꅷ欽
㼜♲⯋姻匧㔐佐俱摇掔涸⵸㢅椚倰岁〳⟄⿡ꤑ崞䚍暟餘⟄㢪涸焫稇瘝剣纸暟䧭ⴔ嶊ꤑ崞䚍暟餘⟄㢪涸
剣纸暟㼆崵霚絕卓涸䕧ㆇկ呋ㅷ涸ⴔ區絕卓邍僈摇掔た涸♲⯋姻匧勞俱㔐佐俱呋ㅷⴔ區絕卓♸♲⯋勞俱
⾲呋涸ⴔ區⧩♧荝䚍㥩邍僈霪倰岁剣鳅㥩〳遤䚍ㄤ鷓欽䚍կ 

 

3. 絕雿 
䏑傊Ꝋ歏寑务♲⯋姻匧㔐佐俱ⵄ欽넞庛摇掔岁ꤑ⿡焫稇ծ剣纸暟瘝♲⯋姻匧勞俱崞䚍暟餘⟄㢪涸

䧭ⴔկ摇掔た涸㹊낉呋絆䧭㛇劥ㄤ⾲俱呋♧荝կꅷ欽䀙峸 X 㼘絁蚃⯕⯕靶⟉ EDX-7200 ⴔ區㹊낉呋ⴔ區
絕卓ㄤ⾲俱呋嫱鳅♧荝䚍㥩կ霪倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ乼⡲倰⤑ծ梠㞯对㥩ծⴔ區絕卓ⲥ鲷〳ꬑ瘝霽㢴⠏挿
鷓欽✵Ꝋ歏寑㔐佐䊨⾊涸梡㖞䘯鸟ⴔ區կ 
 

4. ⿬罌俒柄 
[1] 裳⸂勚䗞뚱䖛繵勚굷䖛倝넞✻蔉. 䏑傊♲⯋姻匧勞俱Ꝋ猌㶩歏寑涸餴彂⻊ⵄ欽䪮助.务㕂餴彂絾ざⵄ欽2013
311146-50. 
[2] 勚Ɤ⚎⡮嵳ⱙ꣥幡た. ➢䏑傊Ꝋ歏寑务㔐佐ⵖ㢊♲⯋姻匧勞俱涸灇瑕. 䪮助20110862-65. 
[3] 天䒊紤. Ꝋ猌㶩歏寑♲⯋勞俱务 NiծCoծMn 涸䧭ⴔⴔ區. 䎾欽盟デEDX-018. 
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猌㶩蒀靶岁崵㹁㔿⡤䏑䒙暟⚥宐很䚍꣊猌㶩涸ゎꆀ 

䶰 銳劥俒⢪欽䀙峸 HIC-ESP 猌㶩蒀靶⟉䒊用✫猌㶩蒀靶岁崵㹁㔿⡤䏑䒙暟务 F-ծCl-ծNO2-ծBr-ծNO3-ծ
PO43-ծSO32-ծSO42- 7 猫宐很䚍꣊猌㶩涸ⴔ區倰岁կ劥倰岁ꅷ欽焫ꃑꛧ峤膴⡤禹⢪欽䀙峸꣊猌㶩❜矿蒀靶
叙 Shim-pack IC-SA2 ⟄⿺倝妴꣊猌㶩芘䫈ⵖ㐼 ICDS-40A⟄歏㼋唬崵㐼鵳遤唬崵կ⟄㢪叻岁㹁ꆀ7 猫꣊
猌㶩㖈ぐ荈崽䏞薴㔵ⰻ叻ⲥ刼絁涸絁䚍湱Ⱒ禹侨 R 㖲넞✵ 0.999ⲥ鲷䏞㖈 92.0-116.4%⛓ꢂկ㼆 0.5 mg/L
ㄤ 5 mg/L 涸幊ざ叻ⲥ很巊鵳遤鵶絯ⴔ區ꅾ撑䚍絕卓(RSD%邍爙):剧猫꣊猌㶩㖈⟄副崽䏞♴涸⥂殆傞ꢂ
RSD ⚹ 0.03%-0.08%油꬗獤涸 RSD ⚹ 0.07%-3.08%⟉㐼涸ꅾ撑䚍葻㥩կ⸈叻㔐佐ㄤ礵㺙䏞㹊낉崵霚邍
僈倰岁ⲥ鲷䏞넞ꅾ撑䚍㥩鷓ざ㔿⡤䏑䒙暟务 7 猫宐很䚍꣊猌㶩涸䘯鸟ⲥ鲷唬崵կ 

Ⱒꝶ霒猌㶩蒀靶  ꣊猌㶩䫈ⵖ㐼  㔿⡤䏑䒙暟 
 
㔿⡤䏑暟僽䭷㖈欰❡欰崞ㄤⰦ➭崞⸓鵂玐务❡欰涸⚜㣟⾲剣涸ⵄ欽⟟⧩䧴罏赡劢⚜㣟ⵄ欽⟟⧩告鄄

䫘䒙䧴罏佞䒙涸㔿⡤ծ⼱㔿⡤ㄤ縨✵㺂㐼务涸孞䙖暟ㅷծ暟餘⟄⿺岁䖒ծ遤筛岁錞錞㹁紵Ⰶ䏑暟盗椚涸暟
ㅷծ暟餘կ吲ꥥ满➃碫䊨⚌⻊欰❡涸封㾝䧮㕂㔿䏑梠㞯寓群꡼곿傈渤⚚ꅾկ雽㢴䏑序务ゎ剣僒很✵宐涸暟
餘〳腊鸣䧭宐⡤⿺㕼㡝涸✳妃寓群䕧ㆇ欰暟欰Ɤ⽭㹲➃⡤⨴䐀㔔姼㼆剣㹲䊨⚌㔿⡤䏑暟涸港崵儑䖤
㽍⚹ꅾ銳կ♸⻊㷖岁湱嫱鳅ꅷ欽猌㶩蒀靶岁崵㹁㔿⡤䏑䒙暟嵵ⴀ巊务涸偽纸꣊猌㶩乼⡲皍⤑ծ䘯鸟ծⲥ
鲷կ 

劥灇瑕ꅷ欽䀙峸 HIC-ESP 猌㶩蒀靶⟉ꂁ縨倝妴꣊猌㶩芘䫈ⵖ㐼 ICDS-40A絕ざ Shim-pack IC-SA2 蒀
靶叙㼆梠㞯䏑䒙务宐很䚍꣊猌㶩鵳遤崵㹁կ霪禹絡珘㹁䚍㥩ꅾ撑䚍넞崵㹁絕卓忘駈㔿⡤䏑䒙暟务 7 猫
宐很䚍꣊猌㶩涸湱Ⱒ銳宠⣘湱Ⱒ唬崵➃プ⿬罌կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉ꅷ欽䀙峸 HIC-ESP 猌㶩蒀靶⟉LabSolutions Ver. 5.98 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 

蒀  靶  叙 Shim-pack IC-SA2蒀靶叙250 mm× 4.0 mm I.D.9 µm,  

P/N: 227-31020-06䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 

崨  ⸓  湱 12 mmol/L NaHCO3 , 0.6 mmol/L Na2CO3 

崨     鸟 1 mL/min 叙     庛 30˫ 

鵳 呋 ⡤ 獤 25 µL 峤 膴 倰 䒭 瘝䏞峤膴 
 

2呋ㅷ⵸㢅椚 
㼆撑ㅷ很巊涸ⵖ㢊》7猫宐很䚍꣊猌㶩F-ծCl-ծNO2-ծBr-ծNO3-ծPO43-ծSO42-㼆撑ㅷ鷓ꆀ欽宐獺ꅺ

䧭0.1 μg/mLծ0.2 μg/mLծ0.5 μg/mLծ0.8 μg/mLծ1 μg/mLծ2 μg/mLծ5 μg/mLծ8 μg/mLծ10 μg/mL
♶ず崽䏞涸叻ⲥ刼絁很巊կ 

⣘霚ㅷ很巊羟唬崵Ⱆ尽⿬撑GB 5085.3-2007շ⽭ꤗ䏑䒙暟ꊹⵆ叻ⲥ㔿⡤䏑䒙暟宐很䚍꣊猌㶩涸唬崵
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叻ⲥո鵳遤ⵖ㢊呋ㅷ雵⚹UNK歋✵呋ㅷUNK务Cl-ゎꆀ鵂넞㔔姼》UNK呋ㅷ鷓ꆀ欽宐獺ꅺ20⦔⽰
⚹UNKf=20䖉ⴔ區կ 

 

3絕卓♸雭雿 
3.1 禹絡鷓欽䚍霚낉 

䭽撑1.2务ⴔ區勵⟝㼆2务㼆撑ㅷ很巊鵳遤崵㹁蒀靶愿㥵愿1䨾爙կ 

 
愿 1. 㼆撑ㅷ很巊蒀靶愿1 µg/mL 

3.2 ⚁㾩䚍霚낉 
》瑟涯很⵫25 μL鵳遤崵㹁蒀靶愿㥵愿2䨾爙կ瑟涯很⵫F-ծCl-ծNO2-ծBr-ծNO3-ծPO43-ծSO42-ⴀ油

⡙縨偽僈儑蒀靶油♶䎁䪓ゎꆀ崵㹁կ 

 
愿 2. 瑟涯很⵫蒀靶愿 

3.3 絁䚍霚낉 
㼜㼆撑ㅷ很巊䭽撑1.2ⴔ區勵⟝鵳遤崵㹁⟄7猫宐很䚍꣊猌㶩涸崽䏞⚹埇㗂叻⟄油꬗獤⚹紷㗂叻鵳

遤絁䚍㔐䔱ⴔ區㖈0.1-10 µg/mL薴㔵ⰻ絁䚍葻㥩絁䚍湱Ⱒ禹侨㖲>0.999ⲥ鲷䏞㖈92.0-116.4%⛓ꢂ
絁䚍倰玐ծ湱Ⱒ禹侨錛邍1կ 

邍 1. 7 猫宐很䚍꣊猌㶩叻ⲥ刼絁⿬侨絁䚍㔐䔱 

䎸尼 ⻊ざ暟 絁䚍薴㔵µg/mL 吥ⲥ刼絁 ⲥ鲷䏞(%) 湱Ⱒ禹侨 r 

1 F- 0.1-10 Y=17343.9X -469.475 93.1-115.8 0.9996 

2 Cl- 0.1-10 Y=11608.0X -147.647 93.8-111.2 0.9996 

3 NO2- 0.1-10 Y=6848.16X -204.185 95.5-110.2 0.9998 

4 Br- 0.1-10 Y=4937.26X -81.1288 96.5-106.1 0.9999 
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5 NO3 0.1-10 Y=6540.15X -105.901 96.6-106.0 0.9999 

6 PO43- 0.1-10 Y=3132.73X -235.791 92.0-116.4 0.9994 

7 SO42- 0.1-10 Y=8109.11X +181.532 95.3-108.1 0.9998 

3.4 礵㺙䏞霚낉 
䭽撑 1.2 ⴔ區勵⟝ⴔⵆ》 0.5 μg/mLծ5 μg/mL 㼆撑ㅷ很巊副纸崵霚䎇雦皾ぐ⻊ざ暟⥂殆傞ꢂㄤ油

꬗獤涸湱㼆叻ⲥ⨊䊵RSD⟄霉⟟禹絡涸唬崵絕卓涸ꅾ撑䚍蒀靶愿㥵愿 3ծ愿 4 䨾爙կ邍 1 絕卓儑爙
湡叻暟⥂殆傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ㖈 0.03%-0.08%ㄤ 0.07%-3.08%⛓ꢂկ礵㺙䏞㹊낉絕卓邍僈HIC-ESP
猌㶩蒀靶⟉Ⱘ剣葻㥩涸礵㺙䏞կ 

 
愿 3. 㼆撑ㅷ很巊(0.5 μg/mL)ꅾ撑䚍蒀靶愿n=6 

 
愿 4. 㼆撑ㅷ很巊(5 μg/mL)ꅾ撑䚍蒀靶愿n=6 

邍 2. 礵㺙䏞霚낉絕卓 

䎸尼 ⻊ざ暟 
RSD% (0.5 μg/mL) RSD% (5 μg/mL) 

⥂殆傞ꢂ 油꬗獤 ⥂殆傞ꢂ 油꬗獤 
1 F-  0.04 0.41 0.04 0.07 
2 Cl-  0.04 0.64 0.04 0.07 
3 NO2-  0.04 0.30 0.05 0.08 

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 min
-250

0

250

500

750

1000

1250

1500

1750

2000

2250

2500
uV

系数 检检检5:test-1028-2_mix7_0.5ppm_007.lcd A
系数 检检检4:test-1028-2_mix7_0.5ppm_006.lcd A
系数 检检检3:test-1028-2_mix7_0.5ppm_005.lcd A
系数 检检检2:test-1028-2_mix7_0.5ppm_004.lcd A
系数 检检检1:test-1028-2_mix7_0.5ppm_003.lcd A

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 min

0
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系数 检检检5:test-1027_mix7_5ppm_012.lcd A
系数 检检检4:test-1027_mix7_5ppm_011.lcd A
系数 检检检3:test-1027_mix7_5ppm_010.lcd A
系数 检检检2:test-1027_mix7_5ppm_009.lcd A
系数 检检检1:test-1027_mix7_5ppm_008.lcd A
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4 Br-  0.03 0.79 0.05 0.17 
5 NO3  0.03 1.50 0.06 0.27 
6 PO43-  0.06 3.08 0.08 0.17 
7 SO42-  0.04 1.50 0.08 0.07 

3.5 呋ㅷ崵㹁 
㼆撑ㅷ很巊♸⣘霚ㅷ很巊ぐ鵳呋 25 μL 鵳遤崵㹁⣘霚ㅷ很巊 UNKծUNKf=20蒀靶愿ⴔⵆ㥵愿 5ծ

㥵愿 6 䨾爙կ⟄㢪叻岁雦皾⣘霚ㅷゎꆀ㹁ꆀ絕卓㥵邍 3 䨾爙կ 

 
愿 5. ⣘霚ㅷ很巊 UNK 蒀靶愿 

 
愿 6. ⣘霚ㅷ很巊 UNKf=20蒀靶愿 

邍 3. ⣘霚ㅷ很巊崵霚絕卓 

呋ㅷぜ獦 
7 猫宐很䚍꣊猌㶩ゎꆀμg/mL 

F- Cl- NO2- Br- NO3- PO43- SO42- 
UNK 0.437 - 0.123 N.D. 1.549 N.D. 6.537. 

UNK(f=20 N.D. 5.241 N.D. N.D. N.D. N.D. 0.341 

岤N.D. 邍爙劢唬ⴀ呋ㅷ务 Cl-ゎꆀ鵂넞ꅷ欽獺ꅺ 20 ⦔た㹁ꆀկ 

3.6 㔐佐桧霚낉 
㖈呋ㅷ UNKծUNKf=20务幑⸈ F-ծCl-ծNO2-ծBr-ծNO3-ծPO43-ծSO42-叻呋ꂁⵖ 1 μg/mL 涸呋

ㅷ鵳遤⸈叻㔐佐霚낉կ絑崵霚 7 猫宐很䚍꣊猌㶩涸㔐佐桧㖈 84%-116.2%⛓ꢂ蒀靶愿㥵愿 7ծ愿 8 䨾爙կ 

 
愿 7. 1 μg/mL UNK 蒀靶愿 
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愿 8. 1 μg/mL UNKf=20蒀靶愿 

邍 4. ⣘霚ㅷ很巊崵霚絕卓 

呋ㅷぜ獦 
7 猫宐很䚍꣊猌㶩㔐佐桧⸈叻崽䏞1 μg/mL 

F- Cl- NO2- Br- NO3- PO43- SO42- 
UNK 98.6% - 101% 105.5% 101.2% 84% 95.2% 

UNK(f=20 102.7% 96.5% 99.6% 100.7% 116.2% 85.6% 98% 
 

4絕雿 
劥灇瑕ꅷ欽䀙峸 HIC-ESP 猌㶩蒀靶⟉ꂁ縨倝妴꣊猌㶩芘䫈ⵖ㐼 ICDS-40A絕ざ Shim-pack IC-SA2 蒀

靶叙㼆梠㞯䏑䒙务宐很䚍꣊猌㶩鵳遤崵㹁կ㹊낉絕卓邍僈禹絡鷓欽䚍霚낉ծ⚁㾩䚍ծ絁䚍⿺礵㺙䏞霚낉絕卓
㖲忘駈 F-ծCl-ծNO2-ծBr-ծNO3-ծPO43-ծSO42-崵㹁銳宠劥蒀靶禹絡〳欽✵㼆㔿⡤䏑䒙暟嵵ⴀ巊务 F-ծCl-ծ
NO2-ծBr-ծNO3-ծPO43-ծSO42-ゎꆀ崵㹁⣘湱Ⱒ唬崵➃プ⿬罌կ 
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猌㶩蒀靶岁崵㹁宐餘⚥ 8 猫偽劼꣊猌㶩涸ゎꆀ 

䶰 銳劥俒⿬罌㕂㹻梠㞯⥂䫡叻ⲥ HJ 84-2016շ宐餘 偽纸꣊猌㶩F-ծCl-ծNO2-ծBr-ծNO3-ծPO43-ծSO32-ծ
SO42-涸崵㹁 猌㶩蒀靶岁ո涸湱Ⱒ勵⟝ꅷ欽䀙峸 Essentia IC-16 猌㶩蒀靶⟉㼆寓宐务 F-ծCl-ծNO2-ծBr-ծ
NO3-ծPO43-ծSO32-ծSO42-ゎꆀ鵳遤崵㹁կ㹊낉絕卓儑爙㼆撑ㅷ很巊ꅾ撑鵳呋 6 妃8 猫偽纸꣊猌㶩蒀靶
油⥂殆傞ꢂㄤ油꬗獤涸 RSD 㖈 0.01%-0.16%ㄤ 0.11%-3.06%⛓ꢂ⟉㐼礵㺙䏞葻㥩⟄㢪叻岁㹁ꆀF-ծ
Cl-ծNO2-ծBr-ծNO3-ծSO32-ծSO42-涸絁䚍薴㔵⚹ 0.1-40.0 μg/mLPO43-絁䚍薴㔵⚹ 0.5-40.0 μg/mL8 猫
꣊猌㶩絁䚍湱Ⱒ禹侨㖲㣐✵ 0.999ⲥ鲷䏞㖈 86.7-114.8%⛓ꢂ㼆寓宐呋ㅷ鵳遤⸈叻㔐佐㹊낉㔐佐桧㖈
88.2%-109.8%⛓ꢂկ劥倰岁ⲥ鲷䏞넞ꅾ撑䚍㥩鷓ざ寓宐务 8 猫偽纸꣊猌㶩ゎꆀ涸䘯鸟崵㹁կ 

Ⱒꝶ霒猌㶩蒀靶  HJ 84-2016  ゎꆀ崵㹁 

 

䪮助暵挿 
 ⢪欽猌㶩蒀靶岁㹊梡宐务⺫䭍千炻ꃑ呏㖈ⰻ涸8猫偽纸꣊猌㶩涸ず傞㹁ꆀ崵㹁կ 
 ⚪㺢Essentia IC-16猌㶩蒀靶⟉涸䎾欽薴㔵կ 
 

宐寓群䭷寓群暟鵳Ⰶ屎崨ծ廩屯ծ嵳峕䧴㖑♴宐务⢪宐餘ㄤ䏀岞涸暟椚ծ⻊㷖䚍餘䧴欰暟纈衅絆䧭封
欰」⻊鸣䧭宐餘䜌⻊꣭⡛宐⡤涸⢪欽⟟⧩ㄤ⸆腊⽭㹲➃⡤⨴䐀䧴罏灶㗁欰䙖梠㞯涸梡韌կꥥ满➃⼜梠
㞯⥂䫡䠑霋涸♶倗㟞䔂㼆宐寓群꡼곿⛲馊勻馊ꅾ錠կ偽纸꣊猌㶩僽宐餘涸♧고ꅾ銳䭷叻㼆Ⱖゎꆀ唬崵
僽宐餘港崵涸Ⱒꝶ鿈ⴔկ䊨⚌䏑宐ծ欰崞寓宐㼆껏欽宐宐彂涸寓群꡼곿⣜搬㶸㖈⢪껏欽宐宐彂务涸勇餘䧭
ⴔ馊勻馊撑勇♶➑⠔㪭胇➃⡤欰ㄐ⨴䐀鵮⠔㼆欰䙖梠㞯鸣䧭ꦼ⟄⠮雦涸灶㗁կ 

劥灇瑕⿬罌 HJ 84-2016 叻ⲥꅷ欽䀙峸 Essentia IC-16 猌㶩蒀靶⟉㼆寓宐务 F-ծCl-ծNO2-ծBr-ծNO3-ծ
PO43-ծSO32-ծSO42-ゎꆀ鵳遤崵㹁կ霪禹絡珘㹁䚍㥩ꅾ撑䚍넞崵㹁絕卓忘駈宐餘务 8 猫偽纸꣊猌㶩涸湱
Ⱒ銳宠⣘湱Ⱒ唬崵➃プ⿬罌կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

禹絡䱽ⵖ㐼 CBM-20Alite 荈⸓鵳呋㐼 SIL-16i 
叙  庛  盲 CTO-20A 鳕  巊  岹 LC-16i 
膴  孞  纸 DGU-20A3R 䫈  ⵖ  㐼 AS-1000 
唬  崵  㐼 CDD-10A VP 蒀靶䊨⡲畀 LabSolutions Ver. 5.118  

1.2 ⴔ區勵⟝ 
蒀  靶  叙 Shodex IC SI-40D150 mm× 4.0 mm 
崨  ⸓  湱 28 mmol/L KOH 很巊 
崨     鸟 0.7 mL/min 叙     庛 30 ˫ 
鵳 呋 ⡤ 獤 25 µL 峤 膴 倰 䒭 瘝䏞峤膴 
䫈 ⵖ 歏 崨 60 mA   



 

110 

2呋ㅷ⵸㢅椚 
㼆撑ㅷ很巊涸ⵖ㢊》8猫偽纸꣊猌㶩F-ծCl-ծNO2-ծBr-ծNO3-ծPO43-ծSO32-ծSO42-㼆撑ㅷ鷓ꆀ欽宐

獺ꅺ䧭0.1 μg/mL ծ0.2 μg/mLծ0.5 μg/mLծ1 μg/mLծ2 μg/mLծ5 μg/mLծ10 μg/mLծ20 μg/mLծ40 
μg/mL♶ず崽䏞涸吥ⲥ刼絁很巊կ 

⣘霚ㅷ很巊涸ⵖ㢊》寓宐呋ㅷ鷓ꆀ応鵂》絯応巊雵⚹UNK䖉ⴔ區կ 
 

3絕卓♸雭雿 
3.1 㼆撑ㅷ⿺很⵫瑟涯蒀靶㕃 

䭽撑1.2务ⴔ區勵⟝㼆2务㼆撑ㅷ很巊鵳遤崵㹁蒀靶愿㥵愿1䨾爙կ 

 
愿 1. 㼆撑ㅷ很巊5 µg/mL⿺很⵫瑟涯蒀靶愿 

3.2 絁䚍 
㼜㼆撑ㅷ很巊䭽撑1.2ⴔ區勵⟝鵳遤崵㹁⟄8猫偽纸꣊猌㶩涸崽䏞⚹埇㗂叻⟄油꬗獤⚹紷㗂叻鵳遤

絁䚍㔐䔱ⴔ區F-ծNO2-ծBr-ծCl-ծNO3-ծSO42-ծSO32-涸絁䚍薴㔵⚹0.1-40.0μg/mL PO43-涸絁䚍薴㔵⚹
0.5-40.0μg/mL絁䚍葻㥩絁䚍湱Ⱒ禹侨㖲㣐✵0.999叻ⲥ刼絁錛愿2կⲥ鲷䏞㖈86.7-114.8%⛓ꢂ絁䚍
倰玐ծ湱Ⱒ禹侨錛邍1կ 
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愿 2. Ⱃ猫꣊猌㶩叻ⲥ刼絁 

邍 1. 8 猫偽纸꣊猌㶩吥ⲥ刼絁⿬侨 

䎸尼 崵㹁猌㶩 
絁䚍薴㔵

µg/mL 
吥ⲥ刼絁 ⲥ鲷䏞(%) 湱Ⱒ禹侨 r 

1 F- 0.1-40 Y = 37014.7X + 1002.72 86.7-105.8 0.9991 
2 Cl- 0.1-40 Y=28,580.3X - 5,814.46 92.4-114.8 0.9993 
3 NO2- 0.1-40 Y = 14308.5X - 931.011  91.9-114.5 0.9992 
4 SO32- 0.1-40 Y = 10644.7X - 1285.22 92.7-112.6 0.9991 
5 SO42- 0.1-40 Y = 20133.9X - 778.937 91.5-106.6 0.9995 
6 Br- 0.1-40 Y = 10981.9X - 867.790  92.3-105.0 0.9993 
7 NO3- 0.1-40 Y=15262.7X - 1819.83 92.5-106.1 0.9994 
8 PO43- 0.5-40 Y = 7118.92X - 979.365 92.4-106.2 0.9992 

3.3 ꅾ㢕䚍 
䭽撑 1.2 ⴔ區勵⟝ⴔⵆ》 1 μg/mLծ5 μg/mL 㼆撑ㅷ很巊副纸崵霚䎇雦皾ぐ⻊ざ暟⥂殆傞ꢂㄤ油꬗

獤涸湱㼆叻ⲥ⨊䊵RSD⟄霉⟟禹絡涸唬崵絕卓涸ꅾ撑䚍邍 2 絕卓儑爙湡叻暟⥂殆傞ꢂㄤ油꬗獤涸
RSD ⴔⵆ㖈 0.01%-0.16%ㄤ 0.11%-3.06%⛓ꢂկ礵㺙䏞㹊낉絕卓邍僈Essentia IC-16 猌㶩蒀靶⟉Ⱘ剣葻㥩
涸礵㺙䏞կ 

邍 2. 礵㺙䏞霚낉絕卓n=6 

䎸尼 䖉崵猌㶩 
RSD% (1μg/mL) RSD% (5 μg/mL) 

⥂殆傞ꢂ 油꬗獤 ⥂殆傞ꢂ 油꬗獤 
1 F- 0.01 0.32 0.01 0.12 
2 Cl- 0.02 0.42 0.02 0.11 
3 NO2- 0.02 0.40 0.02 0.40 
4 SO32- 0.07 0.94 0.08 0.74 
5 SO42- 0.08 0.43 0.09 0.30 
6 Br- 0.02 1.90 0.02 0.72 
7 NO3- 0.02 2.85 0.02 0.59 
8 PO43- 0.16 3.06 0.15 1.97 
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112 

3.4 呋ㅷ崵㹁 
㼆撑ㅷ很巊♸⣘霚ㅷ很巊ぐ鵳呋 10 μL 鵳遤崵㹁⣘霚ㅷ很巊 UNK 蒀靶愿㥵愿 3 䨾爙կ⟄㢪叻岁雦皾

⣘霚ㅷゎꆀ㹁ꆀ絕卓㥵邍 3 䨾爙կ 

 
愿 3. ⣘霚ㅷ很巊 UNK 蒀靶愿 

3.5 ⸈叻㔐佐桧 
㖈呋ㅷ UNK 务幑⸈ F-ծCl-ծSO32-ծNO2-ծBr-ծNO3-ծPO43-ծSO42-叻呋⸈叻崽䏞⚹ 10 μg/mL鵳遤

⸈叻㔐佐霚낉կ絑崵霚 8 猫偽纸꣊猌㶩涸㔐佐桧㖈 88.2%-109.8%⛓ꢂ⸈叻㔐佐桧㥵邍 3 䨾爙կ 
邍 3. ⣘霚ㅷ很巊崵霚絕卓 

猌㶩 F- Cl- NO2- SO32- SO42- Br- NO3- PO43- 

䖉崵呋ㅷ 
μg/mL 

0.33 20.00 5.90 N.D. 18.77 N.D. 8.53 N.D. 

⸈叻㔐佐桧 % 
⸈叻崽䏞10 μg/mL 

105.8% 109.8% 95.7% 94.0% 106.8% 89.7% 104.5% 88.2% 

岤N.D. 邍爙劢唬ⴀկ 

 

4絕雿 
劥俒⿬罌 HJ 84-2016շ宐餘 偽纸꣊猌㶩F-ծCl-ծNO2-ծBr-ծNO3-ծPO43-ծSO32-ծSO42-涸崵㹁 猌

㶩蒀靶岁ո涸湱Ⱒ勵⟝ꅷ欽䀙峸 Essentia IC-16 猌㶩蒀靶⟉䒊用寓宐务 F-ծCl-ծNO2-ծSO32-ծBr-ծNO3-ծ
PO43-ծSO42-ゎꆀ崵㹁倰岁կ絕卓儑爙絁䚍ծ礵㺙䏞⿺⸈叻㔐佐桧霚낉絕卓㖲忘駈湱Ⱒ崵㹁銳宠劥倰岁〳
欽✵寓宐务湱Ⱒ猌㶩ゎꆀ崵㹁⣘湱Ⱒ唬崵➃プ⿬罌կ 
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稘㢪〳錛ⴔ⯕⯕䏞雦崵霚㕼㡝⚥孽宆ゎꆀ 

䶰 銳劥俒⿬罌 HJ 634-2012շ㕼㡝 孽宆ծ千鲜ꃑ渮宆ծ鲜ꃑ渮宆涸崵㹁 守⻊꜅很巊䲿》-ⴔ⯕⯕䏞岁ո
㼆梠㞯㕼㡝呋ㅷ务涸孽宆ゎꆀ鵳遤✫崵霚㹊낉絕卓邍僈霪倰岁絁䚍湱Ⱒ葻㥩r2=0.99760RSD ⚹ 0.325%
㔐佐桧㖈 90.1~101.5 %⛓ꢂ崵䖤霪梠㞯㕼㡝务涸孽宆ゎꆀ⚹ 16.1 mg/kgկ 

Ⱒꝶ霒稘㢪〳錛ⴔ⯕⯕䏞雦 梠㞯 㕼㡝 孽宆 
 
孽宆NH3-N⟄康猌孽NH3䧴ꜽ渮NH4+䕎䒭㶸㖈✵宐务⚺銳勻彂⚹欰崞寓宐务ゎ宆剣纸暟

「䗎欰暟⡲欽涸ⴔ鍒❡暟羟❈䊨⚌䏑宐㥵搋⻊䏑宐ㄤざ䧭孽⻊肍⾊䏑宐瘝կ鵛䎃勻䧮㕂溶絑䧭⚹⚆歲副
倶欽⻊肍剒㢴涸㕂㹻鵯❈宆肍㖈㕼㡝务獤稡䎇巵㣟荝⢪㕼㡝务孽宆寓群傈馋⚚ꅾկ剣俒柄盟麤⻊肍寓群
⚺銳剣♲⚡倰꬗♧僽⻊肍务涸宆⯋稇瘝鵳Ⰶ㣐孞た㟞⸈✫庛㹔孞⡤㼋荝庛䏞⼮넞✳僽婎殆㖈㕼
㡝务涸⻊肍鄄凐ꨍⱾⵘた宨Ⰶ宐⡤⸈ⶢ✫宐⡤涸㺢蠒Ⱞ⻊㼋荝宐虊籖欰雽㢴宐㝦ծ宐䎽ծ廩屯㔔
姼」荎䧭⚹娥宐♲僽♧傉㕼㡝务羟猫蠒Ⱞ⯋稇鵂㢴鵮⠔鸣䧭㕼㡝㼆Ⱖ➭⯋稇涸エ佐䚍腊♴꣭➢
罜灶㗁✫㕼㡝涸ⰻ㖈䎂邂կ孽宆僽㕼㡝务♧고⚺銳寓群㔔㶩欽⻊䊨寓宐㼆ⱚ歊鵳遤扪弶⠔㼋荝ⱚ⡲暟「
ⵌ⚚ꅾ⽭㹲կ告㖈㹊騨务䔲封梡ⱚ⡲暟溶絑「ⵌ⽭㹲傞⽲封梡㕼㡝务孽宆ゎꆀ⽲䖎⡛կ㔔姼㼆㕼㡝务
鲜ꃑ渮宆ծ千鲜ꃑ渮宆ծ孽宆鵳遤港崵腊㢿䱍䳣Ⱖ寓群朐ⲃկ 

劥俒⿬罌 HJ 634-2012շ㕼㡝 孽宆ծ千鲜ꃑ渮宆ծ鲜ꃑ渮宆涸崵㹁 守⻊꜅很巊䲿》-ⴔ⯕⯕䏞岁ո㼆
㕼㡝务孽宆鵳遤崵霚կ 
 

1. 㹊낉鿈ⴔ 
1.1 ⾲椚 

倰岁涸⾲椚守⻊꜅很巊䲿》㕼㡝务涸孽宆㖈焦䚍勵⟝♴䲿》巊务涸孽猌㶩㖈剣妃守ꃑ呏猌㶩㶸㖈
傞♸薅ꂛ导䎾欰覰蒀ꬂꂛ群俱㖈岚Ɤ 630 nm ♴Ⱘ剣剒㣐エ佐կ㖈♧㹁崽䏞薴㔵ⰻ孽宆崽䏞♸エ⯕䏞⧩
痗ざ剽⠭-嫱㼷㹁䖒կ 

1.2 ⟉㐼⿺㐼渓 
䀙峸 UV-2600i10 mm 瀖薉嫱蒀渓 
㺂ꆀ櫕蕯䎁 
呋ㅷ癃5 mm 

猌䗱纸 
瞳虹㐼 

1.3 霚⵫ 
守⻊ꜽⴔ區紱 
✳宐厾墰ꃑꛧⴔ區紱 
✳守䒗宊㽶ꃑꛧⴔ區紱 
孲孻⻊ꛧⴔ區紱 

薅ꂛⴔ區紱 
崽炻ꃑρ=1.84 g/mLⴔ區紱 
守⻊꜅ⴔ區紱 
紱宐 

1.4 霚⵫ꂁⵖ 
1.4.1 守⻊ꜽ叻ⲥ餞㢊巊200 mg/L獦》 0.764 g 守⻊ꜽ欽鷓ꆀ宐很鍒⸈Ⰶ 0.3 mL 崽炻ꃑⲇ⽲た

鲮獴荛 1000 mL 㺂ꆀ櫕务㹁㺂䶔⺣կ霪很巊㖈鼙⯕ծ4˫♴〳⟄⥂㶸♧⚡剢կ 
1.4.2 守⻊ꜽ叻ⲥ⢪欽巊10 mg/Lエ》 5 mL 守⻊ꜽ叻ⲥ餞㢊巊1.4.1縨✵ 100 mL 㺂ꆀ櫕ⰻ㹁㺂
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䶔⺣կ欽傞梡ꂁկ 
1.4.3 薅ꂛ很巊獦》 7 g 薅ꂛ很✵ 100 mL 宐务կ霪很巊餞㶸✵腐蒀梯槴櫕务㖈㹔庛勵⟝♴〳⟄⥂㶸♧

䎃կ 
1.4.4 ✳宐鲜兜ꃑꛧ獦》 0.08 g ✳宐鲜兜ꃑꛧ很✵ 100 mL 宐务կ霪很巊餞㶸✵腐蒀梯槴櫕务㖈㹔庛勵

⟝♴〳⟄⥂㶸♲⚡剢կ 
1.4.5 綕Ȿ很巊獦》 28 g ✳宐厾墰ꃑꛧ⿺ 2.2 g 孲孻⻊ꛧ很✵ 50 mL 宐务獴Ⰶ 100 mL 㺂ꆀ櫕务欽

宐㹁㺂幊⺣կ 
1.4.6 鲜兜ꃑꛧ-薅ꂛ儑蒀⵫ꆀ》 15 mL ✳宐鲜兜ꃑꛧ很巊⿺ 15 mL 薅ꂛ很巊ㄤ 750 mL 宐务幊⺣կ

霪很巊⚰欽傞梡ꂁկ 
1.4.7 ✳守䒗宊㽶ꃑꛧ儑蒀⵫獦》 0.5 g ✳守䒗宊㽶ꃑꛧ很✵ 100 mL 綕Ȿ很巊1.4.5务4˫♴〳⟄⥂

㶸♧⚡剢կ 
1.4.8 守⻊꜅很巊獦》 74.55 g 守⻊꜅欽鷓ꆀ宐很鍒獴Ⰶ 1000 mL 㺂ꆀ櫕欽宐㹁㺂幊⺣կ 

1.5 叻ⲥ呋ㅷ崵㹁 
1.5.1 ⴔⵆꆀ》 0ծ0.10ծ0.20 ծ0.50ծ1.00ծ2.00ծ3.50 mL 守⻊ꜽ叻ⲥ⢪欽巊✵ 100 mL 㺂ꆀ櫕㹁㺂

幊⺣ⵖ㢊叻ⲥ禹⴩孽宆ゎꆀⴔⵆ⚹ 0ծ1.0ծ2.0ծ5.0ծ10.0ծ20.0ծ35.0 μgկ 
1.5.2 ぢ叻ⲥ禹⴩务⸈Ⰶ 40 mL 鲜兜ꃑꛧ-薅ꂛ儑蒀⵫埋ⴔ幊ざ꫽縨 15 minկ搬た⸈Ⰶ 1.00 mL ✳守䒗
宊㽶ꃑꛧ儑蒀⵫埋ⴔ幊ざ㖈 15~35˫勵⟝♴荛㼱꫽縨 5hկ✵ 630 nm 岚Ɤ㢅⟄瑟涯⚹⿬嫱崵ꆀエ
⯕䏞⧩կ崵䖤涸エ⯕䏞⧩⚹紷㗂叻孽宆ゎꆀ⚹埇㗂叻絚ⵖ吥ⲥ刼絁կ 

1.6 㕼㡝崵㹁 
1.6.1 霚俱ⵖ㢊㼜ꅷ꧋た涸㕼㡝呋ㅷ⿡ꤑ勇暟䩛䊨幊⺣鵂呋ㅷ癃կ鵂癃た呋ㅷⴔ䧭⚙⼝♧⼝欽✵崵

㹁䎁暟餘ゎꆀ⿬罌 HJ 613-2011շ㕼㡝 䎁暟餘ㄤ宐ⴔ涸崵㹁 ꅾꆀ岁ո〥♧⼝欽✵崵㹁䖉崵絆ⴔ
ゎꆀկ 

1.6.2 霚呋ⵖ㢊獦》 40.0 g 霚俱佞Ⰶ 500 mL 翸⛩掜櫕务⸈Ⰶ 200 mL 守⻊꜅很巊㖈 20˫瞳虹㐼务
瞳虹䲿》 1hկ鲮獴紨 60 mL 䲿》巊✵ 100 mL 翸⛩掜猌䗱盗务㖈 3000 r/min 涸勵⟝♴猌䗱ⴔ猌 10 
minկ搬た㼜紨 50 mL 副幡鵂応た巊鲮獴荛櫕务կ 

1.6.3 崵㹁ꆀ》 10 mL 霚呋1.6.2ⵌ 100 mL 㺂ꆀ櫕务䭽撑叻ⲥ呋ㅷ1.5嫱蒀姿낢崵㹁エ⯕䏞⧩կ
ず傞⨞瑟涯㹊낉⿺⸈叻㹊낉倰岁ず 1.6կ 

 

2. 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ崵㹁絕卓 

邍 1. 守⻊ꜽ叻ⲥ禹⴩ 

䎸尼 孽宆崽䏞 
mg/L 

ⲙエ⯕䏞⧩ 
Abs 

1 
2 
3 
4 
5 
6 
7 

0.00 
0.01 
0.02 
0.05 
0.10 
0.20 
0.35 

-0.00001 
0.00804 
0.01601 
0.03804 
0.07640 
0.14873 
0.23978 
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愿 1. 守⻊ꜽ叻ⲥ刼絁 

2.2 呋ㅷ崵㹁絕卓 
呏研 HJ 634-2012շ㕼㡝 孽宆ծ千鲜ꃑ渮宆ծ鲜ꃑ渮宆涸崵㹁 守⻊꜅很巊䲿》-ⴔ⯕⯕䏞岁ոㄤ HJ 613-

2011շ㕼㡝 䎁暟餘ㄤ宐ⴔ涸崵㹁 ꅾꆀ岁ո鵳遤雦皾霪㕼㡝务孽宆ゎꆀ⚹ 16.1 mg/kgկ 

2.3 㔐佐桧崵㹁 
㖈呋ㅷ务ⴔⵆ⸈Ⰶ 0.1 mg/L ㄤ 0.2 mg/L 涸叻ⲥ很巊鵳遤⸈叻㔐佐桧㹊낉崵㹁崵㹁絕卓㥵♴邍 

邍 2. 呋ㅷ㔐佐桧㹊낉絕卓 

呋ㅷぜ獦 
⸈叻ꆀ 
(mg/L) 

崵㹁⧩ 
(mg/L) 

㔐佐桧 
(%) 

1#瑟涯 0.10 0.1015 101.5 
2#瑟涯 0.20 0.1802 90.1 

2.3 礵㺙䏞崵㹁 
㼆呋ㅷꅾ撑崵霚 11 妃雦皾䖤ⵌⰦ RSD ⚹ 0.325%կ 

 

3. 絕雿 
劥俒⿬罌 HJ 634-2012շ㕼㡝 孽宆ծ千鲜ꃑ渮宆ծ鲜ꃑ渮宆涸崵㹁 守⻊꜅很巊䲿》-ⴔ⯕⯕䏞岁ո㼆

梠㞯㕼㡝呋ㅷ务涸孽宆ゎꆀ鵳遤✫崵霚㹊낉絕卓邍僈霪倰岁絁䚍湱Ⱒ葻㥩r2=0.99760RSD ⚹ 0.325%
㔐佐桧㖈 90.1~101.5 %⛓ꢂ崵䖤霪㕼㡝务涸孽宆ゎꆀ⚹ 16.1 mg/kgկ 
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稘㢪ⴔ⯕⯕䏞岁崵㹁㕼㡝⚥涸宊⻊暟ゎꆀ 

䶰 銳劥俒⿬罌叻ⲥ HJ745-2015շ㕼㡝 宊⻊暟ㄤ䚪宊⻊暟涸崵㹁 ⴔ⯕⯕䏞岁ոꅷ欽稘㢪ⴔ⯕⯕䏞岁崵
㹁✫㕼㡝务宊⻊暟ゎꆀ㹊낉絕卓邍僈霪倰岁皍⽀䘯䰦㼆霉⟟㕼㡝务宊⻊暟涸寓群玐䏞剣满䖎㥩涸䭷㼋
⡲欽կ 

Ⱒꝶ霒 ⼧✳❀ 梠㞯 㕼㡝 宊⻊暟 稘㢪ⴔ⯕⯕䏞岁 
 
宊⻊暟僽♧猫ゎ剣宊㛇-C͓N涸⻊ざ暟〳 ⴔ⚹偽纸宊⻊暟ㄤ剣纸宊⻊暟⚙猫䎛岌㶸㖈✵荈搬歲

㽍Ⱖ僽欰暟歲կ㕼㡝务⛲兜麑ゎ剣宊⻊暟䎇ꥥ㕼㡝涸帿䏞㟞⸈罜鷻ⲸⰦゎꆀ⚹ 0.003։0.130 mg/kg
㣔搬㕼㡝务涸宊⻊暟⚺銳僽勻荈㕼㡝臱婤餘կ➃碫涸崞⸓⛲㼋荝宊⻊暟涸䕎䧭կ梠㞯务涸宊⻊暟⚺銳勻荈
䊨⚌♲䏑⛲剣勻荈✵ゎ宊涸勄赈⵫䧴蚋⵫寓群告⟄⵸罏⚹⚺կ导鲨㽵孞ㄤ껺掆涸掆꨺务鿪ゎ剣宊⻊
孲敍掔羟❈㝕俱⛲⠔❡欰宊⻊孲կ 

湡⵸宊⻊暟⚺銳鸑鵂ⴔ⯕⯕䏞岁崵㹁⺫䭍䒗掆ꃑ-䊼嫱㧆ꃑⴔ⯕⯕䏞岁ծ䒗掆ꃑ-ぼ㇬㉆ꂼⴔ⯕⯕䏞岁
ㄤぼ㊋-䊼嫱㧆ꃑⴔ⯕⯕䏞岁♲猫倰岁կ歋✵霚⵫嫫䚍⿺导䎾勵⟝ꣳⵖ劥俒⿬罌 HJ745-2015շ㕼㡝 宊⻊
暟ㄤ䚪宊⻊暟涸崵㹁 ⴔ⯕⯕䏞岁ո鷥》䒗掆ꃑ-䊼嫱㧆ꃑⴔ⯕⯕䏞岁鵳遤崵㹁կ 

 

1. 㹊낉鿈ⴔ 
1.1 㹊낉⾲椚 

㖈烯ꃑ䚍勵⟝♴宐呋务宊⻊暟♸守腂 T ⡲欽欰䧭守⻊宊搬た♸䒗掆ꃑ导䎾絑宐鍒罜䧭䧥掜✳ꄏ
剒たⱄ♸䊼嫱㧆ꃑ⡲欽欰䧭♧稘覰蒀⻊ざ暟㖈♧㹁崽䏞薴㔵ⰻⰦ蒀䏞♸宊⻊暟餘ꆀ崽䏞䧭姻嫱կ 

1.2 ⟉㐼ꂁ縨 
UV-2700i䀙峸   
10 mm 瀖薉嫱蒀渓 

 
1.歏拝 2.襒껰櫕 3.ⲇⳕ盗 4.䱹「櫕 5.껰ⴀ巊㼋盗 

愿 1. 呋ㅷ䲿》鄳縨爙䠑愿 

 

 

1 

2 
3 

5 

4 
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1.3 霚⵫ 
1.3.1 ꂊ瀖ꃑ很巊ρ (C4H6O6)150 g/L 
1.3.2 鲜ꃑꝔ很巊ρ [Zn(NO3)2]100 g/L 
1.3.3 孲孻⻊ꛧ很巊ρ(NaOH)100 g/L  
1.3.4 孲孻⻊ꛧ很巊ρ(NaOH)10 g/L  
1.3.5 孲孻⻊ꛧ很巊ρ(NaOH)15 g/L 
1.3.6 守腂 T 很巊ρ(C7H7ClNNaO2S·3H2O)10 g/L 
1.3.7 熧ꃑ✳孲꜅很巊pH=4կ  

獦》 136.1 g 熧ꃑ✳孲꜅很✵宐⸈Ⰶ 2.00 ml ⱺ⛩ꃑ欽宐獺ꅺ荛 1000 mL䶔⺣կ 
1.3.8 䒗掆ꃑˋ䊼嫱㧆ꃑ儑蒀⵫  

獦》 2.50 g 䒗掆ꃑㄤ 1.25 g 䊼嫱㧆ꃑ很✵ 100 mL 孲孻⻊ꛧ很巊(1.3.5)䶔⺣欽傞梡ꂁկ 
1.3.9 宊⻊꜅叻巊䋑餝叻巊 50 μg/mLկ  
1.3.10 宊⻊꜅⢪欽巊1.00 μg/mLկ  

エ》 10.00 mL 宊⻊꜅叻ⲥ很巊1.3.9✵ 500 ml 腐蒀㺂ꆀ櫕务欽孲孻⻊ꛧ很巊1.3.4獺ꅺ荛叻
絁䶔⺣欽傞梡ꂁկ 
 

2. 崵㹁姿낢 
2.1 䊨⡲刼絁涸崵㹁 

》 8 佅 25 mL Ⱘ㝱嫱蒀盗ⴔⵆ⸈Ⰶ宊⻊꜅⢪欽巊1.3.100.00ծ0.10ծ0.30ծ1.00ծ2.00ծ4.00ծ
8.00 ㄤ 10.00 mLⱄ⸈Ⰶ孲孻⻊ꛧ很巊1.3.4荛 10mlկ 

ぢぐ盗务⸈Ⰶ 5 mL 熧ꃑ✳孲꜅很巊幊⺣鴽鸟⸈Ⰶ 0.30 mL 守腂 T 很巊用⽰渷㝱㶩幊⺣佞縨
1 min։2minկ 

ぢぐ盗务⸈Ⰶ 6.0mL 䒗掆ꃑ-䊼嫱㧆ꃑ儑蒀⵫⸈宐獺ꅺ荛叻絁䶔⺣✵ 25˫儑蒀 15 minկ㖈 600 
nm 岚Ɤ♴欽 10 mm 嫱蒀渓⟄宐⡲⿬嫱崵㹁エ⯕䏞䩾ꤑ霚⵫瑟涯た絚ⵖ吥ⲥ刼絁կ 

2.2 呋ㅷ⵸㢅椚 
獦》湱䔲✵ 10 g 䎁呋涸⾲映呋ㅷ✵獦ꆀ紺副獴Ⰶ 500 mL 襒껰櫕搬た⸈Ⰶ 200 mL 宐ㄤ 3.0 mL 孲

孻⻊ꛧ很巊1.3.3䶔⺣կ䱹佐櫕务⸈Ⰶ 10 mL 孲孻⻊ꛧ很巊1.3.4⡲⚹エ佐巊կ 
㼜 10 mL 鲜ꃑꝔ很巊⸈Ⰶ襒껰櫕ⰻ䶔⺣鴽鸟⸈Ⰶ 5 mL ꂊ瀖ꃑ很巊用⽰渷㥩櫕㝱껰ⴀ巊⟄ 2։

4 mL/min 鸟䏞鵳遤⸈掚襒껰կ䱹佐櫕ⰻ霚呋鵛 100 mL 傞⨢姺襒껰欽㼱ꆀ宐峤껰ⴀ巊㼋盗》ⴀ䱹佐
櫕欽宐獺ꅺ荛叻絁姼焦䚍霚呋A䖉崵կ 

ず傞ⵖ㢊霚⵫瑟涯䖤ⵌ瑟涯霚낉霚呋B䖉崵կ 
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3. 㹊낉絕卓 

3.1 絁䚍倰玐 

 
愿 2. 䊨⡲刼絁 

䊨⡲刼絁倰玐 Abs=3.32914c+0.02687湱Ⱒ禹侨 r2=0.99994կ䭽撑㹊낉倰岁㼆瑟涯很巊ꅾ撑崵㹁 10
妃唬ⴀꣳ⚹ 0.0001 mg/Lկ 

3.2 呋ㅷ崵霚絕卓 
㖈ず瘝㹊낉勵⟝♴㼆㕼㡝呋ㅷ鵳遤崵霚絕卓⚹劢唬ⴀկ 
 

4. 絕雿 

劥俒⿬罌叻ⲥ HJ745-2015շ㕼㡝 宊⻊暟ㄤ䚪宊⻊暟涸崵㹁 ⴔ⯕⯕䏞岁ոꅷ欽稘㢪ⴔ⯕⯕䏞岁崵㹁
✫㕼㡝务宊⻊暟ゎꆀկ霪倰岁皍⽀䘯䰦㼆霉⟟㕼㡝务宊⻊暟涸寓群玐䏞剣满䖎㥩涸䭷㼋⡲欽կ 
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4.4 倝寓厩暟 

 
 
 ꥥ满寓群꣈屛余㗏䧶⟣⸉涸珘姿䲀鵳䧮㕂梠㞯餘ꆀ䭯絯佖㊤կ搬罜♧❈♶僒㻋錣ծ♶僒꣭鍒ծ♶僒
去靧ծⰨ剣㢴猫欰暟嫫䚍涸倝寓群暟䧭⚹倝涸ꅾ㣐ꥧ䝖㪭胇满➃字纈⠍涸魧⡤⨴䐀㸝Ⰼկꅾ錠倝寓群暟
屛椚ぢⰨ剣刿⸈Ɤ劍ծꥧ誋䚍⽭㹲涸倝寓群暟屛椚꣌媯封㾝溶僽䗳搬涸鷥䭊կ劥鿈ⴔⰻ㺂⚺銳➝絏䀙峸湱
Ⱒ⟉㐼㖈倝寓群暟⺫䭍 POPsծEDCsծ䫒欰稇ㄤ䗎㝕俱唬崵倰꬗涸鿈ⴔ䎾欽⟄⣘湱Ⱒ遤⚌➃プ⿬罌կ 
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4.4.1 䭯⛉䚍剣劼寓厩暟POPs 

LCMS-QTOF 崵㹁宐餘⚥守⻊瀖蹙 

䶰 銳瀊Ꝇ守⻊瀖蹙SCCPs僽♧猫倝㘗寓群暟Ⱘ剣䭯⛉䚍ծ欰暟㺢꧋䚍⟄⿺悶㖈欰暟嫫䚍կ劥灇瑕
⢪欽䀙峸 LCMS-9050 馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶翫欽⟉䒊用✫宐餘务 SCCPs 涸ⴔ區倰岁կ鸑
鵂守ゎꆀ-䚪ㆇ䎾㔔㶩⡲愿絁䚍䬾ざ湱Ⱒ禹侨葻㥩(R>0.93)叻ⲥㅷ很巊ꅾ撑鵳呋 6 妃㹊崵守崽䏞涸湱㼆
叻ⲥ⨊䊵㖈 3%⟄ⰻ㼆瑟涯呋ㅷ鵳遤⸈叻㔐佐桧崵霚㹊崵守崽䏞㖈 83.2%~84.4%կ霪倰岁⟉㐼ⴔ區ꅾ梡
䚍㥩ծ絕卓鳅〳ꬑ〳剣佪䎾㼆宐餘呋ㅷ务 SCCPs 涸崵㹁կ 

Ⱒꝶ霒LCMS-Q-TOF 瀊Ꝇ守⻊瀖蹙 宐餘 
 

䪮助暵挿 
 鸑鵂 LCMS-9050 涸넞ⴔ鳹暵䚍鼙⯝务Ꝇ守⻊瀖蹙瘝Ⱖ㸐梠㞯寓群暟㼆唬崵涸䎁䪓⿺䕧ㆇկ 
 守ゎꆀ-䚪ㆇ䎾㔔㶩絁䚍䬾ざ㹁ꆀⴔ區劢濼呋ㅷկ 
 

瀊Ꝇ守⻊瀖蹙(SCCPs焫⾲㶩侨 10-13 ⚡)僽♧碫➃䊨ざ䧭涸湬Ꝇ姻匬掬捎守去遥欰暟կSCCPs 歋✵Ⱖ
Ⱘ剣䭯⛉䚍ծ欰暟㺢꧋䚍⟄⿺悶㖈欰暟嫫䚍罜䒸饰넞䏞Ⱒ岤鄄 IARC 䔱⚹ 2B 碫荝浓暟կⰌ椕⚺銳䋑㖞
㖲鸑鵂用岁ꣳⵖ SCCP 㖈䧭ㅷ务涸⢪欽2017 䎃 4 剢SCCPs 鄄姻䒭⴩ⰆⰢ✵䭯⛉䚍剣纸寓群涸շ倛䗞ㆥ
㼷种Ⱆ紨ո「䱽ぜ⽀꣡䔶 A务կ2022 䎃 12 剢SCCPs 紵Ⰶⵌ欰䙖梠㞯鿈封䋒涸շꅾ挿盗䱽倝寓群暟幡
⽀2023 䎃晜ո叻䘋满 SCCPs 涸屛椚♶➑僽猰灇곭㚖涸⵸屠掚挿꡼곿㥵➚刿僽䲿⼮ⵌ✫㕂瘻涸넞
䏞կ 

歋✵ CPs 务鿈ⴔ⡛守》去涸 MCCPs ㄤ넞守》去涸 SCCPs Ⱘ剣湱鵛ⴔ㶩ꆀ湡⵸涸蒀靶䪮助偽岁㼜Ⱖ
务ぐ⚡⻊ざ暟ⴔ猌欽⡛ⴔ鳹餘靶⛲偽岁⼓ⴔꅷ꧋䨾䖤涸⥌尼ッˌ렽⺫䕎䒭㹁ꆀ傞⟄羟♧⥂殆傞ꢂ媯涸
油ざ䎇雦皾⚂瀊Ꝇ僒「ⵌ务Ꝇ涸䎁䪓㹁ꆀ♶ⲥ鲷կ㔔姼劥灇瑕ꅷ欽넞ⴔ鳹餘靶ⲥ鲷崵㹁䒗匬⡤涸礵鲷ⴔ
㶩ꆀ勻鴪ⵌⴔ鳹♶ず䒗匬⡤涸湡涸կ劥俒⢪欽䀙峸 LCMS-9050 馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶翫欽
⟉䒊用✫宐餘务 SCCPs 涸ⴔ區倰岁կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 LCMS-9050 馄넞佪巊湱蒀靶㔋匧勍굷遤傞ꢂ餘靶翫欽⟉Ⱘ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-40lite 膴 孞 纸 DGU-403 
鳕 巊 岹 LC-40B XR × 2 叙 庛 盲 CTO-40S 
荈 ⸓ 鵳 呋 㐼 SIL-40C XR 餘 靶 ⟉ LCMS-9050 
蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.118 
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1.2 ⴔ區勵⟝  

巊湱蒀靶勵⟝ 
蒀 靶 叙 Shim-pack Scepter C18-12050 mm x 2.1 mm I.D., 1.9 μm䀙峸副嵳

㹊낉㐼勞剣ꣳⰖ尽P/N: 227-31012-03 
崨 ⸓ 湱 A:10 mM 涸⛩ꃑꜽ宐很巊; B:歌ꃫ 
鵳 呋 ⡤ 獤 5 μL 叙 庛 40˫ 
崨 鸟 0.5 mL/min  峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴ⴲ映崽䏞⚹ B 湱 40 %傞ꢂ玐䎸錛邍 1կ 

邍 1. 巊湱唑䏞傞ꢂ玐䎸 

Time(min) Module Command Value 

2.00 Pumps Pump B Conc. 40 

4.00 Pumps Pump B Conc. 100 

6.50 Pumps Pump B Conc. 100 

7.00 Pumps Pump B Conc. 40 

10.50 Controller Stop  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI- ꨺ ⻊ 孞 崨 鸟 3.0 L/min 
䱹 〡 歏 ⾓ -3.5 kV 䎁 醋 孞 崨 鸟 10.0 L/min 
䱹 〡 庛 䏞 300˫ ⸈ 掚 孞 崨 鸟 10.0 L/min 
D L 庛 䏞 250˫ ⸈ 掚 垷 㗌 庛 䏞 400˫ 
䪊 䲽 垷 䒭 MS (m/z 200-1000) 

1.3 呋ㅷ⵸㢅椚  
呋ㅷ⵸㢅椚崨玐㥵愿1䨾爙 

 
愿 1. 呋ㅷ⵸㢅椚崨玐爙䠑愿 

1.4 SCCPs 叻ⲥ很巊ꂁⵖ 
⢪欽守ゎꆀ-䚪ㆇ䎾㔔㶩吥姻刼絁岁㹁ꆀ呋ㅷ务涸SCCPs㼜10 µg/mL守ゎꆀ⚹51.5%ծ55.5%ծ63%涸

3猫叻ⲥ很巊⵸⚙猫瘝⡤獤幊ざた⚙猫瘝⡤獤幊ざꂁⵖⴀ守ゎꆀ⚹53.5%ㄤ59.25%涸2猫叻ⲥ很巊⽰
蜦䖤5猫守ゎꆀ涸叻ⲥ很巊կぢ副鶣5猫守ゎꆀ涸叻ⲥ很巊务ⴔⵆ⸈Ⰶ20 μLⰻ叻很巊㼆繿㛇薅歌ꃑ♨ꂾ-
d9崽䏞10.0 µg/mL䖤ⵌ禹⴩崽䏞SCCPs叻ⲥ很巊կ 
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2絕卓♸雭雿 
2.1 SCCPs 䚪猌㶩崨㕃 

㼜 1.4 务叻ⲥㅷ很巊䭽撑 1.2 ⴔ區勵⟝副纸ⴔ區5 猫♶ず守ゎꆀ涸瀊Ꝇ守⻊瀖蹙叻ⲥㅷ蒀靶愿㥵愿 2
䨾爙կ 

 
愿 2. 5 猫♶ず守ゎꆀ涸瀊Ꝇ守⻊瀖蹙崽䏞 10 µg/mL叻ⲥㅷ蒀靶愿 

2.2 SCCPs ず偛⡤⥌䜂 
劥灇瑕⺫ゎ C10-13 ㄤ Cl4-12 絆ざ薴㔵ⰻ涸 36 ⚡ず偛⡤ㄤ 1 ⚡ⰻ叻Ⱖ⥌䜂㥵邍 2 䨾爙Ⱙ㘗 SCCPs ず

偛⡤涸 EIC 愿㥵愿 3 䨾爙կ 
邍 2. 瀊Ꝇ守⻊瀖蹙ず禹暟⿺ⰻ叻⥂殆傞ꢂ⿺㹁ꆀ猌㶩 

No. ぜ獦 㹁ꆀ猌㶩(m/z) No. ぜ獦 㹁䚍猌㶩(m/z) 
1 C10H18Cl4 277.0079 19 C12H22Cl4 305.0403 
2 C10H17Cl5 312.9665 20 C12H21Cl5 340.9978 
3 C10H16Cl6 346.9276 21 C12H20Cl6 374.9589 
4 C10H15Cl7 380.8886 22 C12H19Cl7 408.9199 
5 C10H14Cl8 416.8467 23 C12H18Cl8 444.8780 
6 C10H13Cl9 450.8077 24 C12H17Cl9 478.8390 
7 C10H12Cl10 484.7687 25 C12H16Cl10 512.8001 
8 C10H11Cl11 518.7298 26 C12H15Cl11 546.7611 
9 C10H10Cl12 554.6879 27 C12H14Cl12 582.7192 

10 C11H20Cl4 291.0246 28 C13H24Cl4 319.0559 
11 C11H19Cl5 326.9822 29 C13H23Cl5 355.0135 
12 C11H18Cl6 360.9432 30 C13H22Cl6 388.9745 
13 C11H17Cl7 394.9043 31 C13H21Cl7 422.9356 
14 C11H16Cl8 430.8624 32 C13H20Cl8 458.8937 
15 C11H15Cl9 464.8234 33 C13H19Cl9 492.8547 
16 C11H14Cl10 498.7844 34 C13H18Cl10 526.8157 
17 C11H13Cl11 532.7454 35 C13H17Cl11 560.7767 
18 C11H12Cl12 568.7035 36 C13H16Cl12 596.7348 
IS 㼆繿㛇薅歌ꃑ♨ꂾ-d9 202.1435    

0.0 2.5 5.0 7.5 min

0.00

0.25

0.50

0.75

1.00

1.25
(x10,000,000)

1:TIC(-) 63%_202374_006.lcd
1:TIC(-) 59.25%_202374_005.lcd
1:TIC(-) 53.5%_202374_003.lcd
1:TIC(-) 51.5%_202374_002.lcd
1:TIC(-) 55.5%_202374_004.lcd
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愿 3. SCCPs 叻ⲥ很巊务鿈ⴔ暟餘涸䲿》猌㶩崨蒀靶愿 

2.3 叻ⲥ刼絁 
叻ⲥ刼絁䒊用倰岁⿬罌 Reth 瘝➃涸雿俒[1]կ劥㹊낉鷥》 50 µg/mL 禹⴩叻ⲥㅷ⺫ゎ 7 ⚡守ゎꆀꅷ

欽㹊崵守ゎꆀㄤ䚪ㆇ䎾㔔㶩⨞絁䚍䬾ざկ絕卓㥵愿 4 䨾爙կ 

 

 
4. 守ゎꆀ-䚪ㆇ䎾㔔㶩刼絁⿺絁䚍湱Ⱒ禹侨 

2.4 礵㺙䏞㹊낉 
劥㹊낉ꅷ欽10 µg/mL崽䏞♴守ゎꆀ55.5%叻ⲥ呋ㅷꅾ撑鵳呋6妃絕卓錛邍3կ 

邍 3. 守ゎꆀ 55.5%ꅾ梡䚍(µg/mL)  
#1 #2 #3  #4 #5 #6 RSD% 

㹊崵守崽䏞 9.84 9.32 9.78  10.00 9.96 10.01 2.63 

2.4 ⸈叻㔐佐桧⿺呋ㅷ崵霚 
䭽撑1.2ⴔ區勵⟝㼆㹊꣢呋ㅷ鵳遤崵霚呋ㅷ务劢唬ⴀSCCPsկ》副鶣㹊꣢呋ㅷ⸈Ⰶ守ゎꆀ55.5%叻ⲥ

8.76e3Q 380.8886+/-20.0ppm (-)

RT=4.816

0.0 2.5 5.0 7.5
0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

9.58e4Q 394.9043+/-20.0ppm (-)

RT=4.905

0.0 2.5 5.0 7.5
0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.85e5Q 408.9199+/-20.0ppm (-)

RT=4.932

0.0 2.5 5.0 7.5
0.0e0

5.0e4

1.0e5

1.5e5

1.67e5Q 422.9356+/-20.0ppm (-)

RT=5.001

0.0 2.5 5.0 7.5
0.0e0

5.0e4

1.0e5

1.5e5

C10H15Cl7 C11H17Cl7 

C12H19Cl7 
C12H21Cl7 

Total RF 

Cl% 
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呋ㅷ鵳遤⸈叻㔐佐桧崵㹁䎂遤崵㹁3妃Ⱖ㹊崵守崽䏞㖈83.2%~84.4%⛓ꢂկ 
邍 4. ⸈叻㔐佐桧絕卓(%)(n=3) 

 䎂遤 1 䎂遤 2 䎂遤 3 

㹊崵守崽䏞 83.7 83.2 84.4 

 

4絕雿 
劥俒ⵄ欽䀙峸 LCMS-9050 馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶翫欽⟉崵㹁瀊Ꝇ守⻊瀖蹙涸礵鲷ⴔ㶩

ꆀ侨䒊用✫宐餘务 SCCPs 涸ⴔ區倰岁կ霪倰岁䱗ꤑ务Ꝇ守⻊瀖蹙㼆瀊Ꝇ守⻊瀖蹙崵㹁涸䎁䪓꡼곿鍒Ɀ
✫瀊Ꝇ守⻊瀖蹙崵♶ⲥ涸ꦼ곿⚹崵㹁瀊Ꝇ守⻊瀖蹙ゎꆀ䲿⣘✫〳ꬑ涸唬崵倰岁կ 
 

5. ⿬罌俒柄 
[1] Reth M., Zencak Z., Oehme M et al. New quantification procedure for the analysis of chlorinated paraffins using electron 
capture negative ionization mass spectrometry. Journal of Chromatography A, 2005, 1081:225-231 
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馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁宐餘⚥ 17 猫Ⰼ孮⻊ざ暟 

䶰 銳劥俒⢪欽馄넞佪巊湱蒀靶⟉-♲ꅾ㔋匧勍餘靶⟉䒊用宐餘务 17 猫Ⰼ孮⻊ざ暟婎殆涸崵㹁倰岁կ倰岁
㷖絕卓儑爙吥ⲥ刼絁涸湱Ⱒ禹侨㖲㖈 0.997 ⟄副㼆♶ず崽䏞涸幊ざ叻ⲥ很巊ぐ䎂遤崵霚 6 妃湡叻⻊ざ
暟涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.01 % ~ 0.68 %ㄤ 0.67 % ~ 5.81%⛓ꢂ⟉㐼礵㺙䏞葻㥩
呋ㅷ⸈叻㔐佐桧㖲㖈 70.46 ~ 111.58%⛓ꢂկ霪倰岁珘㹁䚍ծꅾ撑䚍㥩ծ⾝併䏞넞〳欽✵宐餘务㢴猫Ⰼ孮
⻊ざ暟涸婎殆唬崵կ 

Ⱒꝶ霒 馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶 Ⰼ孮⻊ざ暟 宐餘 
 

Ⰼ孮⻊ざ暟perfluoroalkyl substances, PFASs僽䭷剣纸暟ⴔ㶩务荛㼱♧⚡焫⾲㶩副絕ざ涸孲⾲㶩Ⰼ
鿈鄄孮⾲㶩》去Ⱖ⻊㷖鸑䒭⚹ F(CF2)n-R㾩✵鵯碫⻊ざ暟涸⚺銳剣Ⰼ孮續ꃑ碫perfluoroalkyl carboxylic 
acids, PFCAsծⰌ孮熬ꃑ碫perfluoroalkyl sulfonic acids, PFSAsկ歋✵ PFASs ⴔ㶩务 C-F ⻊㷖ꝶꬋ䌢珘
㹁⢪ⰦⰨ剣杝暵涸䚍餘㥵邍꬗崞䚍넞ծ罣掚䚍ծ罣ꃑ䚍ծ毜宐䚍ㄤ毜腒䚍կ鵯❈⠏葻暵䚍⢪䖤 PFASs 䖤
ⵌꬋ䌢䎛岌涸䎾欽կ㖈䊨⚌副〳⟄⡲⚹翸ざ暟ծ邍꬗崞䚍⵫ծ嶹徾⵫ㄤⱚ蚋㖈㉁⚌副〳⟄欽✵紼絉嶃
俱ծ♶磨嶃俱ծ⿡寓⵫ծ굹ㅷ⺫鄳ㄤ岙屁抣抠㐼瘝կ 

灇瑕封梡Ⰼ孮⻊ざ暟Ⱘ剣悶㖈嫫䚍ծ欰暟襴獤䚍ծ䭯⛉䚍⿺Ɤ騄猌鴲獴涸暵䚍㪭胇梠㞯㸝Ⰼ⿺➃⡤⨴
䐀կⰌ孮⻊ざ暟涸넞凐ꪪꆀ♸艜脪浓ծ胄浓ծ潅⚶浓ծ弯毹䚍絕肃拧ծ넞胐㔿ꃫㄤ넞㽶ꃑ過氿ծ歌朐艑氬氻
瘝㶸㖈湱Ⱒ䚍կ 

⻌繠ㄤ妍崍♧❈㕂㹻ⵖ㹁✫ PFASs 涸껏欽宐ㄤ㖑♴宐ծ帜宐叻ⲥ⟄⥂ꥻ➃⡤⨴䐀կ2009 䎃繠㕂 EPA
鲷㹁껏欽宐务 PFOS ㄤ PFOA 涸兽㹁⨴䐀⿬罌⧩ⴔⵆ⚹ 200 ㄤ 400 ng/Lկ⚹✫⥂䫡宐餘欰䙖㸝Ⰼㄤ➃⡤
⨴䐀㼆Ⰼ孮⻊ざ暟鵳遤港崵ծ䱍䳣寓群朐ⲃ⼧ⴔ䗳銳կ2021 䎃 3 剢 4 傈寐蔼溁㖑倰叻ⲥշDB 32/T 4004-
2021 宐餘 17 猫Ⰼ孮⻊ざ暟涸崵㹁넞佪巊湱蒀靶⚮翫餘靶岁ո封䋒կ 

劥俒⢪欽䀙峸넞ⴔ鳹巊餘翫欽⟉ LCMS-8050䒊用✫宐餘务 17 猫Ⰼ孮⻊ざ暟涸巊湱蒀靶⚮紩餘靶倰
岁կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉ꅷ欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կ 
Ⱘ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴  孞  纸 DGU-20A5 

鳕  巊  岹 LC-30AD×2 荈⸓鵳呋㐼 SIL-30AC 

叙  庛  盲 CTO-20AC 巊湱唬崵㐼 SPD-M20A 

蒀靶䊨⡲畀 LabSolutions Ver.5.95 餘  靶  ⟉ LCMS-8050 
1.2 ⴔ區勵⟝  

巊湱蒀靶勵⟝ 
蒀  靶  叙 Eclipse Plus C18 RRHD 150 mm ×2.1 mm I.D., 1.8 μm  
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崨  ⸓  湱 A-2 mM ꃲꃑꜽ宐很巊B-⛩臟唑䏞峤膴玐䎸㥵邍1䨾爙 
崨     鸟 0.3 mL/min 叙    庛 40˫ 
鵳 呋 ⡤ 獤 5 µL   

邍 1. 唑䏞峤膴玐䎸 

傞ꢂmin A 湱 B 湱 

0.00 80% 20% 

14.00 10% 90% 

16.00 10% 90% 

16.01 80% 20% 

20.00 80% 20% 

餘靶勵⟝ 
猌 㶩 彂ESI- ⸈掚垷㗌庛䏞400˫ 
꨺⻊孞崨鸟3.0 L/min 䎁醋孞崨鸟10 L/min   
⸈掚孞崨鸟10 L/min 끸殆傞ꢂ100 ms 
䱹〡庛䏞300 ˫ MRM ⿬侨錛邍 2 
DL 庛䏞250 ˫  

邍 2. MRM 餘靶⿬侨 

NO ⻊ざ暟 薉俒ぜ 
⵸⡤ 
猌㶩 

❡暟 
猌㶩 

Q1 Pre 
Bias (V) 

CE 
(V) 

Q3 Pre 
Bias (V) 

1 PFBA Perfluorobutanoic acid 213.10 169.00 16 11 17 

2 PFPeA Perfluoropentanoic acid 263.10 
219.00 18 8 24 

69.00 18 5 24 

3 PFHxA Perfluorohexanoic acid 313.10 
269.00 22 9 29 
119.00 22 20 21 

4 PFHpA Perfluoroheptanoic acid 363.10 
319.05 14.0 10.0 22.0 

169.00 14.0 17.0 17.0 

5 PFOA Perfluorooctanoic acid 413.10 
369.00 16.0 11.0 26.0 
169.00 16.0 19.0 30.0 

6 PFNA Perfluorononanoic acid 463.10 
419.05 18.0 11.0 30.0 
219.00 18.0 16.0 24.0 

7 PFDA Perfluorodecanoic acid 513.10 
469.00 20.0 11.0 23.0 
219.05 20.0 19.0 24.0 

8 PFUnDA Perfluoroundecanoic acid 563.10 
519.05 22.0 13.0 38.0 
269.00 22.0 18.0 30.0 

9 PFDoDA Perfluorododecanoic acid 613.20 
569.10 24.0 13.0 28.0 
169.10 24.0 27.0 30.0 

10 PFTrDA Perfluorotridecanoic acid 663.20 619.10 26.0 13.0 32.0 
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169.05 26.0 27.0 18.0 

11 PFTeDA Perfluorotetradecanoic acid 713.20 
669.05 20.0 13.0 34.0 
169.05 20.0 27.0 17.0 

12 PFHxDA Perfluorohexadecanoic acid 813.20 
769.00 20.0 14.0 40.0 
169.00 20.0 33.0 17.0 

13 PFODA Perfluorooctadecanoic acid 913.20 
868.90 22.0 16.0 32.0 
169.00 22.0 34.0 17.0 

14 PFBS Perfluorobutane sulfonate 299.00 
79.90 22.0 33.0 30.0 
98.95 22.0 28.0 19.0 

15 PFHxS Perfluorohexane sulfonate 399.10 
79.90 30.0 46.0 30.0 
98.95 30.0 34.0 19.0 

16 PFOS Perfluorooctane sulfonate 499.10 
79.95 19.0 54.0 30.0 
99.00 19.0 41.0 19.0 

17 PFDS Perfluorodecane sulfonate 599.10 
80.00 20.0 55.0 30.0 

99.00 20.0 50.0 18.0 
18 13C4 PFBA  217.00 172.00 26.0 10.0 18.0 

19 13C4 PFHxA  315.00 270.00 24.0 9.0 30.0 

20 13C4 PFOA  417.00 372.05 30.0 11.0 26.0 

21 13C4 PFNA  468.00 423.05 18.0 11.0 30.0 

22 13C4 PFDA  515.10 469.95 20.0 12.0 23.0 

23 13C4PFUnDA  565.00 520.05 20.0 13.0 38.0 

24 13C2PFDoDA  615.10 570.00 24.0 13.0 28.0 
25 18O2 PFHxS  403.00 103.00 15.0 35.0 19.0 
26 13C4 PFOS  503.00 79.95 36.0 50.0 30.0 

1.3 叻ⲥ很巊涸ꂁ縨 
》鷓ꆀ涸 17 猫Ⰼ孮⻊ざ暟叻ⲥ很巊ㄤⰻ叻很巊巊欽歌ꃫ獺ꅺꂁⵖ䧭 2 μg/mL 涸幊叻⪰㢊很巊ㄤ

200 ng/mL 涸ⰻ叻很巊կ》ⲥ鲷⡤獤涸叻呋⪰㢊巊⢪欽ⴲ映崨⸓湱⣜妃ꂁⵖ䧭 0.1 ng/mL, 0.5 ng/mL, 1 
ng/mL, 10 ng/mL, 50 ng/mL, 100 ng/mL 崽䏞涸叻ⲥ䊨⡲巊կ獴》 1 mL 叻ⲥ䊨⡲很巊✵腐蒀鵳呋櫕务⸈
Ⰶ 50 μL ⰻ叻⢪欽巊幊⺣䖉崵կ 

1.4 呋ㅷ⵸㢅椚倰岁 
500 mL 呋ㅷ务⸈Ⰶ 200 ng/mL 涸ⰻ叻很巊 50 μLկ⢪欽烯꣊猌㶩❜矿导湱エ꣡㔿湱蟋》叙⣜妃⸈Ⰶ

4 mL 0.1%涸孽宐/歌ꃫ很巊ծ4 mL 歌ꃫㄤ 4 mL 馄紱宐鵳遤崞⻊㼜⸈Ⰶⰻ叻涸呋ㅷ鸑鵂㔿湱蟋》叙崨
鸟䱽ⵖ㖈紨 1 忹/猲կ欽 4 mL 25 mmol/L ꃲꃑꜽ綕Ȿ很巊巵峤㔿湱蟋》叙Ⰼ孮⻊ざ暟鄄㔿㹁㖈㔿湱蟋》
叙副姼⵸涸呋ㅷㄤ巵峤巊鿪䒙縨կ㼜㔿湱蟋》叙溫瑟䬄䎁た⣜妃欽 4 mL 歌ꃫㄤ 4 mL 涸孽宐/歌ꃫ很巊
w=0.1%巵峤欽 15 mL 翸⚋掜猌䗱盗佐꧋巵峤巊կ㼜佐꧋ⵌ涸巵峤巊㖈宆孞オ䎁⟉崽綫荛 1 mL鸑
鵂 0.22 μm 応芘た鄳✵ 1.5 mL 腐蒀鵳呋櫕4˫⥂㶸瘝䖉⟉㐼唬崵կ 
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2絕卓♸雭雿 

2.1 17 猫Ⰼ孮⻊ざ暟叻ⲥ很巊涸 MRM 蒀靶㕃 
17 猫 MRM 蒀靶愿㥵♴愿 1 䨾爙կ 

 
愿 1. 17 猫Ⰼ孮⻊ざ暟 MRM 蒀靶愿1 ng/mL 

2.2 17 猫Ⰼ孮⻊ざ暟叻ⲥ很巊涸絁䚍薴㔵 
邍 3. 17 猫Ⰼ孮⻊ざ暟絁䚍薴㔵 

䎸
尼 

ぜ獦 吥ⲥ刼絁 
絁䚍薴㔵
µg/L 

湱Ⱒ禹侨 r ⲥ鲷䏞% ⰻ叻 

1 PFBA Y = 0.0784830X-0.000129819  0.1~100 0.9996 92.8~105.1 13C4 PFBA 

2 PFPeA Y =0.176954X+0.00193584 0.1~100 0.9984 88.1~110.3 13C4 PFBA 

3 PFHxA Y =0.117008 X+0.00255797 0.1~100 0.9995 89.1~109.3 13C4 PFHxA 

4 PFHpA Y =0.122940X+0.00309619  0.1~100 0.9988 91.8~106.0 13C4 PFHxA 

5 PFOA Y = 0.146658X+0.00270615  0.1~100 0.9996 93.5~104.3 13C4 PFOA 

6 PFNA Y =0.109820X+0.000558738  0.1~100 0.9999 94.3~104.4 13C4 PFNA 

7 PFDA Y = 0.103227X+0.000706487  0.1~100 0.9995 88.5~109.2 13C4 PFNA 

8 PFUnDA Y =0.103758X+0.00719796  0.1~100 0.9996 92.4~103.9 13C4 PFUnDA 

9 PFDoDA Y = 0.0801712X-0.00180156 0.1~100 0.9989 88.6~110.7 13C2 PFDoA 
10 PFTrDA Y = 0.0399746X-0.000773710 0.1~100 0.9994 94.5~104.9 13C2 PFDoA 

11 PFTeDA Y =0.0455262X-0.000109549 0.1~100 0.9990 88.5~109.5 13C2 PFDoA 

12 PFHxDA Y =0.0459597X+0.00133417  0.1~100 0.9982 88.5~107.5 13C2 PFDoA 

13 PFODA Y=0.0516868X-0.000639395 0.1~100 0.9979 92.4~113.1 13C2 PFDoA 

14 PFBS Y=0.191729X-0.00809447 0.1~100 0.9998 90.0~106.3 18O2 PFHxS 

15 PFHxS Y=0.110501X+0.00336048 0.1~100 0.9990 89.0-108.5 18O2 PFHxS 

16 PFOS Y=0.105452X+0.00135026 0.1~100 0.9996 95.2-102.5 13C4 PFOS 

17 PFDS Y=0.0189226X+0.000177655 0.1~100 0.9972 88.4-111.6 13C4 PFOS 

2.3 17 猫Ⰼ孮⻊ざ暟叻ⲥ很巊涸㹁ꆀꣳ⿺唬ⴀꣳ 
䭽撑呋ㅷⴔ區涸Ⰼ鿈姿낢獦》 500 mL 馄紱宐⸈叻崽䏞⚹ 0.5 ng/L䎂遤 7 ⼝㼜ぐ崵㹁絕卓矿皾

⚹呋ㅷ务涸崽䏞䧴ゎꆀ雦皾 7 妃䎂㖲崵㹁涸叻ⲥ⨊䊵倰岁唬ⴀꣳ呏研 HJ 168-2010 շ梠㞯港崵 ⴔ區倰
岁叻ⲥⵖ⥝雧䪮助㼋太ո錞㹁䭽撑 MDL=t(6, 0.99)×S 鵳遤雦皾⟄ 4 ⦔唬ⴀꣳ⡲⚹崵㹁♴ꣳ17 猫⻊ざ
暟涸⥌㐾嫱ㄤ倰岁唬ⴀꣳ㥵♴邍 4 䨾爙կ  
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邍 4. ⥌㐾嫱(S/N)ㄤ倰岁唬ⴀꣳ⟄⿺㹁ꆀꣳ 

ぜ獦 
䎂㖲崽䏞宐䎂

(ng/L) 
叻ⲥ⨊䊵
ng/L 

崵㹁♴ꣳ  
(ng/L) 

唬ⴀꣳ 
(ng/L) 

PFBA 0.53 0.024 0.30  0.08  
PFPeA 0.54 0.014 0.18  0.04  
PFHxA 0.53 0.016 0.20  0.05  
PFHpA 0.54 0.014 0.18  0.04  
PFOA 0.54 0.024 0.30  0.08  
PFNA 0.51 0.025 0.31  0.08  
PFDA 0.53 0.024 0.30  0.08  

PFUnDA 0.48 0.042 0.53  0.13  
PFDoDA 0.51 0.040 0.50  0.13  
PFTrDA 0.49 0.043 0.54  0.14  
PFTeDA 0.48 0.041 0.52  0.13  
PFHxDA 0.53 0.043 0.54  0.14  
PFODA 0.54 0.064 0.80  0.20  
PFBS 0.47 0.012 0.15 0.04 

PFHxS 0.52 0.022 0.28  0.07  
PFOS 0.51 0.033 0.41  0.10  
PFDS 0.55 0.060 0.75  0.19  

2.4 倰岁礵㺙䏞 
㼆♶ず崽䏞幊ざ叻ⲥ䊨⡲巊鵶絯崵㹁 6 妃罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍絕卓㥵邍 5

䨾爙կ絕卓儑爙♶ず崽䏞叻ⲥㅷ⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.01 % ~ 0.68 %ㄤ 0.67 % ~ 5.81%
⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 5. ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍⿺⾝併䏞絕卓 

呋ㅷぜ獦 
RSD%8 ng/L   RSD%100 ng/L 

R.T. Area   R.T. Area 

PFBA 0.35 3.3    0.68 1.10  
PFPeA 0.19 1.40    0.37 1.82 
PFHxA 0.17 0.67    0.21 1.85  
PFHpA 0.14 1.75    0.13 0.94  
PFOA 0.13 2.90    0.10 2.30  
PFNA 0.10 2.31    0.09 1.52 
PFDA 0.08 2.21    0.07 2.17  

PFUnDA 0.07 2.76    0.06 1.39  
PFDoDA 0.06 4.21    0.05 2.53  
PFTrDA 0.04 5.23    0.05 1.87  
PFTeDA 0.03 4.81   0.06 3.29  
PFHxDA 0.01 4.20    0.05 4.51  
PFODA 0.02 5.51    0.05 5.81  
PFBS 0.16 3.38    0.20 1.96  

PFHxS 0.12 2.21    0.10 2.93  
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PFOS 0.08 3.45    0.06 3.85  
PFDS 0.05 5.13   0.06 5.27  

2.5  ⸈叻㔐佐桧崵霚 
䭽撑 1.4 务呋ㅷⵖ㢊倰岁⸈叻崽䏞㥵♴邍 6 䨾爙ぐ䎂遤崵㹁 3 妃կ崵霚絕卓儑爙17 猫Ⰼ孮⻊ざ

暟呋ㅷ涸⸈叻㔐佐桧㖈 70.46 ~ 111.58%⛓ꢂ絕卓㥵邍 6կ 
邍 6. 㛇餘⸈叻㹊낉絕卓 

呋ㅷぜ獦 
⸈叻崽䏞0.8 ng/L ⸈叻崽䏞8 ng/L ⸈叻崽䏞20 ng/L 

唬崵⧩ 㔐佐桧% 唬崵⧩ 㔐佐桧% 唬崵⧩ 㔐佐桧% 

PFBA 0.71 88.33 6.96 87.03 18.66 93.28 
PFPeA 0.60 75.50 6.96 87.00 18.47 92.35 
PFHxA 0.67 83.25 6.81 85.13 18.67 93.36 
PFHpA 0.68 84.38 6.96 87.01 18.17 90.84 
PFOA 0.71 89.04 6.79 84.93 18.51 92.57 
PFNA 0.78 97.88 7.32 91.55 20.25 101.23 
PFDA 0.74 92.88 7.08 88.50 18.93 94.64 

PFUnDA 0.66 83.04 7.52 93.94 19.68 98.41 
PFDoDA 0.89 111.58 7.55 94.32 21.79 108.93 
PFTrDA 0.80 99.75 7.78 97.26 19.50 97.50 
PFTeDA 0.68 84.50 6.73 84.07 17.05 85.25 
PFHxDA 0.56 70.46 5.96 74.56 15.35 76.74 
PFODA 0.60 75.33 6.17 77.09 16.18 80.89 
PFBS 0.70 86.96 6.37 79.68 18.87 94.35 

PFHxS 0.74 92.67 7.17 89.65 19.49 97.47 
PFOS 0.69 85.83 7.22 90.19 19.85 99.25 
PFDS 0.75 93.96 7.26 90.70 19.03 95.14 

2.6  呋ㅷ崵霚 
䭽撑 1.4 务呋ㅷⵖ㢊倰岁㢅椚荈勻宐呋ㅷ䎂遤崵㹁 3 妃絕卓㥵愿 2 䨾爙崵䖤荈勻宐呋ㅷゎ剣 PFOA 

42.12±1.2 ng/L, PFHpA 3.62±0.06 ng/L, PFPEA 3.21±0.08 ng/L, PFHxA 3.28±0.04 ng/L, PFNA 3.42±0.10 
ng/L, PFDA 3.29±0.07 ng/Lկ 

 
愿 2. 荈勻宐呋ㅷ MRM 蒀靶愿 
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3. 絕雿 
劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽崵㹁宐呋务 17 猫Ⰼ孮⻊

ざ暟婎殆涸倰岁կ霪倰岁㖈 20 min ⰻ模䧭 17 猫Ⰼ孮⻊ざ暟ㄤ 9 猫ⰻ叻涸ⴔ區吥ⲥ刼絁涸湱Ⱒ禹侨㖲㖈
0.997 ⟄副կ㼆♶ず崽䏞涸幊ざ叻ⲥ很巊ぐ䎂遤崵霚 6 妃湡叻⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊
䊵ⴔⵆ㖈 0.01 % ~ 0.68 %ㄤ 0.67 % ~ 5.81%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ㼆✵呋ㅷ⸈叻⵸㢅椚た副纸ⴔ區㔐
佐桧㖈 70.46 ~ 111.58%⛓ꢂկ霪倰岁Ⱘ剣⾝併䏞넞ծꅾ撑䚍㥩涸⠏⸷〳欽✵宐呋务㢴猫Ⰼ孮⻊ざ暟涸婎
殆唬崵կ 
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♲ꅾ㔋匧勍餘靶崵㹁㕼㡝⚥涸 3 猫Ⱉ徃梠⼧✳掬䒗匬⡤ 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁㕼㡝
务涸 3 猫Ⱉ徃梠⼧✳掬HBCD䒗匬⡤涸倰岁կ呋ㅷ絑⸈鸟很⵫蟋》馄넞佪巊湱蒀靶 LC-30A ⴔ猌♲
ꅾ㔋匧勍餘靶⟉ LCMS-8040 ⰻ叻岁鵳遤㹁ꆀⴔ區կ3 务 HBCD ꬋ㼆僥䒗匬⡤㖈 0.1~50 µg/L 崽䏞薴㔵ⰻ絁
䚍葻㥩湱Ⱒ禹侨㣐✵ 0.9997㼆 0.1 µg/L ㄤ 1.0 µg/L 叻ⲥ很巊鵶絯 7 妃鵳呋2 ⚡崽䏞叻ⲥㅷ涸油꬗獤
湱㼆叻ⲥ⨊䊵ⴔⵆ⡛✵ 4.13%ㄤ 1.96%⟉㐼礵㺙䏞葻㥩⿬撑叻ⲥ HJ168 鵳遤唬ⴀꣳ崵霚3 ⚡絆ⴔ涸
唬ⴀꣳⴔⵆ⚹ 1.3ծ1.2ծ1.4 ng/kg㹁ꆀꣳⴔⵆ⚹ 5.0ծ4.8ծ5.6 ng/kgկ 

Ⱒꝶ霒Ⱉ徃梠⼧✳掬 㕼㡝 馄넞佪巊湱蒀靶⟉ ♲ꅾ㔋匧勍餘靶⟉ 

 
Ⱉ徃梠⼧✳掬hexabromocyclododecane, HBCD僽ꤑ⼧徃翫薅ꄍծ㔋徃⿽ꂛ A ⛓㢪涸⚆歲痦♲㣐

꣖敍⵫❡ㅷկHBCD ⚹幑⸈㘗꣖敍⵫僒➢❡ㅷ务ꅺ佞鵳Ⰶ梠㞯䎇⠔㖈⸓暟⡤腒肘絆絉务獤稡♴勻㼆⸓
暟⡤ⰻⴔ屲ㄤ⯝氋禹絡❡欰䕧ㆇ䒸饰♧禹⴩氬氻կ2008 䎃 10 剢 7 傈荛 8 傈妍湅㹎雳鸑鵂✫ 15 猫 SVHC
넞䏞Ⱒ岤涸暟餘Ⱖ务⺫䭍 HBCDկ湡⵸䌢欽涸唬崵⟉㐼僽孞餘翫纸GCMSㄤ巊餘翫纸LCMSկ歋
✵⢪欽ꬋ匧䚍嬁絈盗叙ꦼ✵ⴔ猌 HBCD 涸 3 猫䒗匬⡤罜⚂ HBCD 㖈庛䏞넞✵ 160 ˫傞⽰封欰掚ꅾ䱗[1]
㖈 240 ˫⟄副剣膴徃꣭鍒梡韌㔔姼孞湱蒀靶䎇♶鷓✵ HBCD 䒗匬⡤涸ⴔ猌կ搬罜湡⵸⚹姺䧮㕂兽偽⢪
欽巊餘餘倰岁唬崵㕼㡝务 HBCD 涸㕂㹻叻ⲥկ劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉
LCMS-8040 翫欽䒊用✫䘯鸟ⲥ鲷崵㹁㕼㡝务 3 猫 HBCD 䒗匬⡤涸倰岁⣘湱Ⱒ唬崵➃プ⿬罌կ 

 
愿 1. Ⱉ徃梠⼧✳掬絕匬 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞纸SIL-30AC 荈⸓鵳呋㐼CTO-30AC 叙庛盲CBM-20A 禹絡䱽ⵖ
㐼LCMS-8040 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.50 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 
蒀 靶 叙Shim-pack XR-ODS III2.0 mm I.D.×50 mm L., 1.6 μm 
崨 ⸓ 湱 A 湱ˋ10 mM ꃲꃑꜽ宐很巊B 湱ˋ歌ꃫ/⛩臟(1/1, v/v) 
崨    鸟0.4 mL/min 
鵳呋⡤獤5 μL 
叙    庛30 ˫ 
峤膴倰䒭唑䏞峤膴ⴲ映崽䏞⚹ B 湱 80%傞ꢂ玐䎸錛邍 1կ 
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邍 1. HBCD 唑䏞峤膴傞ꢂ玐䎸 

Time Module Command Value 
2.00 Pumps Pump B Conc. 86 
2.50 Pumps Pump B Conc. 86 
2.70 Pumps Pump B Conc. 80 
3.20 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂       ESI餏猌㶩垷䒭 
⸈掚垷㗌庛䏞   450 ˫ 
DL 庛䏞      250 ˫ 
꨺⻊孞崨鸟     3.0 L/min 
䎁醋孞崨鸟     15 L/min 

猌㶩彂歏⾓  -3.5 kV 
猌㶩彂⡙縨     0 mm 
䪊䲽垷䒭       㢴导䎾港崵(MRM) 
끸殆傞ꢂ       200 ms 
䒁鵷傞ꢂ       3 ms 

 
MRM ⿬侨錛邍 2կ歋✵ 3 猫湡叻暟⚹ꬋ㼆僥䒗匬⡤䨾⟄⢪欽ず♧ MRM ⿬侨կ 

邍2. MRM⠏⻊⿬侨 

ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias(V) CE(V) Q3 Pre Bias(V) 

HBCD 640.60 
79.00* 24.0 16.0 30.0 
81.10 24.0 25.0 30.0 

13C12-α-HBCD 652.65 79.25 24.0 17.0 29.0 

岤*邍爙㹁ꆀ猌㶩 

1.3 呋ㅷⵖ㢊 
叻ⲥ很巊ꂁⵖ 

獦》 10.0 mg HBCD 欽⛩臟㹁㺂ⵌ 10 mL䖤ⵌ 1 mg/mL 涸叻ⲥ⪰㢊巊ⱄ欽⛩臟鷶紩獺ꅺ䧭崽䏞⚹
50, 10, 5 , 2, 1, 0.5, 0.2, 0.1 μg/L 涸叻ⲥ䊨⡲巊ⰻ叻 13C12-α-HBCD 崽䏞⚹ 10 μg/L欽✵ⵖ⡲吥ⲥ刼絁կ 
呋ㅷ⵸㢅椚倰岁㥵♴ 

獦 100 g 㕼㡝呋ㅷ⸈Ⰶ 100 mL 姻䊹掬/⚋ꂼ3/1, v/v⸈鸟很⵫蟋》 10 min䲿》 4 妃ざ䎇䲿
》巊偒鲮襒封崽綫ⵌ 2~3 mL歌ꃫ㹁㺂ⵌ 10 mLկ猌䗱0.22 μm 応芘鵂応た鵳呋崵霚կ 
 

2. 絕卓雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

1 µg/L 叻ⲥ呋ㅷ剣䖎㥩涸ㆇ䎾⚂䖤ⵌ✫葻㥩涸ⴔ猌Ⱖ MRM 蒀靶㥵愿 2 䨾爙油꬗獤⿺ S/N 絕卓
錛邍 3կ 

 
愿 2. 1 μg/L HBCD 叻ⲥㅷ涸 MRM 蒀靶愿 

0.0 0.5 1.0 1.5 2.0 2.5 min

0

250

500

750

1000

1250
1:640.60>79.00(-) 邍 3. HBCD 叻ⲥㅷ涸獤ⴔ絕卓 

ぜ獦 油꬗獤 S/N  

α-HBCD 3652 1216.09 
β-HBCD 4934 1534.15 
γ-HBCD 4823 1365.77 
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2.2 絁䚍Ⱒ禹 
崽䏞⚹ 50, 10, 5 , 1, 0.5, 0.1 μg/L 涸叻ⲥ很巊䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞嫱⚹埇㗂叻油꬗

獤嫱⚹紷㗂叻ⰻ叻岁ⵖ⡲吥ⲥ刼絁㥵愿 3 䨾爙կHBCD 㖈 0.1~50 μg/L 崽䏞薴㔵ⰻ絁䚍葻㥩絁䚍倰玐
ㄤ湱Ⱒ禹侨⥌䜂錛愿 3կ 

   
α-HBCD 

Y = (0.916956)X + (0.0857648) 
r=0.9999 

β-HBCD  
Y = (1.29059)X + (-0.0246163) 

r=0.9999 

γ-HBCD  
Y = (0.760196)X + (-0.0289370) 

r=0.9998 
愿 3. HBCD 吥ⲥ刼絁⿺絁䚍倰玐⥌䜂 

2.3 倰岁唬ⴀꣳㄤ㹁ꆀꣳ 
⿬撑叻ⲥ HJ168㼜崽䏞⚹ 0.1 μg/L 叻ⲥ呋ㅷ鵶絯鵳 7 ꛏ絕卓ⶂꤑ猌纈⧩た㼜崵㹁絕卓雦皾Ⱖ叻

ⲥ⨊䊵 S姼傞⟉㐼唬ⴀꣳ MDLS×3.143⟄ 4 ⦔唬ⴀꣳ鲷㹁湡叻暟涸㹁ꆀꣳկ崵㹁絕卓㥵邍 4 䨾爙կ
罌贊⵸㢅椚倰岁崽綫 10 ⦔㔔姼倰岁唬ⴀꣳ〳鴪 1.2~1.4 ng/kg倰岁㹁ꆀꣳ〳鴪 4.8~5.6 ng/kgկ 

邍 4. HBCD 涸⟉㐼唬ⴀꣳㄤ㹁ꆀꣳ 

ぜ獦 
䎂遤呋/( 0.1 g/L) 䎂㖲⧩ 

(g/L) 
叻ⲥ 

⨊䊵(S) 
唬ⴀꣳ 
(g/L) 

㹁ꆀꣳ 
(g/L) 1 2 3 4 5 6 7 

α-HBCD 0.109  0.102  0.100  0.096  0.099  0.099  0.103  0.1010  0.0040  0.013  0.050  
β-HBCD 0.092  0.094  0.099  0.094  0.101  0.092  0.101  0.0960  0.0038  0.012  0.048  
γ-HBCD 0.112  0.108  0.102  0.114  0.110  0.102  0.108  0.1080  0.0045  0.014  0.056  

2.4 礵㺙䏞㹊낉 
罌㻋✫ 0.1 μg/L ㄤ 1 μg/L 涸 HBCD 叻ⲥㅷ 7 妃鵳呋涸ꅾ撑䚍絕卓儑爙⟉㐼剣葻㥩涸ꅾ撑䚍0.1 

μg/L 呋ㅷ 7 妃鵳呋涸 RSD%⡛✵ 4.13%1 μg/L 呋ㅷ 7 妃鵳呋涸 RSD%⡛✵ 1.96%կ 

          
   愿 4. HBCD 叻ⲥㅷ 7 妃鵳呋涸ꅾ〜蒀靶愿䊩愿1 μg/L〸愿0.1 μg/L 
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邍5. 叻ⲥㅷ油꬗獤ꅾ撑䚍絕卓n=7 

No. 
1 μg/L 0.1 μg/L 

α-HBCD β-HBCD γ-HBCD α-HBCD β-HBCD γ-HBCD 

1 3,630 5,106 4,919 387 425 487 
2 3,572 4,859 4,718 363 431 470 
3 3,660 4,924 4,825 356 454 447 
4 3,616 4,983 4,823 343 430 499 
5 3,538 4,934 4,654 352 463 479 
6 3,700 4,825 4,740 352 424 446 
7 3,652 5,028 4,698 366 462 473 

RSD% 1.52 1.96 1.92 3.95 3.99 4.13 

2.5 㖑邍宐呋ㅷ 
㕼㡝呋ㅷ䭽撑 1.3 姿낢鵳遤㢅椚鵳呋崵霚唬崵ⵌ䗎ꆀ涸 HBCD崽䏞㖈㹁ꆀꣳ⟄♴蒀靶愿錛愿

5կ㛇餘⸈叻 0.1 μg/L 呋ㅷ涸蒀靶愿錛愿 6կ 

                

愿 5. 㕼㡝呋ㅷ涸 MRM 蒀靶愿              愿 6. 㕼㡝㛇餘⸈叻 0.1 μg/L 呋ㅷ涸 MRM 蒀靶愿 

 

3. 絕雿 
䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁㕼㡝务 3 务

HBCD ꬋ㼆僥䒗匬⡤涸倰岁կ霪倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併䏞넞ծꅾ撑䚍㥩涸暵挿կ3 猫 HBCD ꬋ㼆僥䒗匬
⡤㖈 3 ⴔꛦⰻ䖤ⵌ✫模Ⰼⴔ猌倰岁唬ⴀꣳ〳鴪 1.2~1.4 ng/kg0.1 µg/L ㄤ 1 µg/L 叻ⲥ很巊鵶絯 7 妃鵳
呋油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ⡛✵ 4.13%ㄤ 1.96%կ 
  

0.0 1.0 2.0 min

0

10

20

30

40 1:640.60>81.10(-)
1:640.60>79.00(-)

0.0 1.0 2.0 min

0

25

50

75 1:640.60>81.10(-)
1:640.60>79.00(-)
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GCMSMS 岁崵㹁欰崞껏欽宐⚥㢴守翫薅ゎꆀ 
䶰 銳劥俒ⵄ欽䀙峸♲ꅾ㔋匧勍孞餘翫欽⟉ GCMS-TQ8050 䒊用✫崵㹁欰崞껏欽宐务 18 猫㢴守翫薅涸倰
岁կ㖈 1~50µg/L 崽䏞薴㔵ⰻ䒊用叻ⲥ刼絁絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r 㣐✵ 0.999ぐ㢴守翫薅絆ⴔ㔐佐
桧㖈 96.39% ~ 108.84%⛓ꢂկ霪倰岁〳欽✵欰崞껏欽宐务㢴守翫薅涸䘯鸟唬崵կ 

Ⱒꝶ霒GC-MS/MS  㢴守翫薅  欰崞껏欽宐 

 
㢴守翫薅(polychlorinated biphenyl - PCB)僽➃䊨ざ䧭涸剣纸暟,㖈䊨⚌副欽⡲掚鲿⡤ծ絟続屘ㄤ嶹徾屘

瘝կ繠㕂✵ 1929 䎃剒⯓䒓映欰❡60 䎃去务劍Ⰼ⚆歲㢴守翫薅涸❡ꆀ鴪ⵌ넞油䎃❡紨⚹ 10 ♰ょկ研
⠮雦Ⰼ⚆歲溶欰❡涸ㄤ䎾欽务涸 PCB 鵴馄鵂 100 ♰ょⰦ务溶剣 1/4 荛 1/3 鵳Ⰶ➃碫梠㞯鸣䧭⽭㹲կ  

㢴守翫薅匧ꦼ很✵宐罜僒很✵腒肘ㄤ剣纸很⵫䎇⚂匧ꦼⴔ鍒,㔔罜腊㢿㖈欰暟⡤腒肘务㣐ꆀ㺢꧋կ1968
䎃傈劥剎封欰㔔 PCB 寓群碛禄屘罜鸣䧭涸剣ぜ涸Ⱆ㹲氻屘氿կ1973 䎃⟄たぐ㕂꣣絯䒓映Ⲹ㼱䧴⨢
姺欰❡告溶鵳Ⰶ梠㞯涸 PCB ➠搬〳腊寓群宐彂ㄤ굹暟㼆➃⼜涸⨴䐀鸣䧭⽭㹲կ㔔姼䒓封♧猫䘯鸟皍
⽀唬崵 PCB 涸倰岁僽䖎剣䗳銳涸կ 

劥俒ⵄ欽䀙峸 GCMS -TQ8050 ♲ꅾ㔋匧勍孞餘翫欽⟉䒊用✫崵㹁欰崞껏欽宐务 18 猫 PCB 涸倰岁կ劥
岁皍⽀䘯鸟⾝併䏞넞㖈 1~50 µg/L 崽䏞薴㔵ⰻ䒊用叻ⲥ刼絁絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r 㣐✵ 0.999
ぐ㢴守翫薅絆ⴔ㔐佐桧㖈 96.39% ~ 108.84%⛓ꢂկ霪倰岁〳欽✵欰崞껏欽宐务㢴守翫薅涸䘯鸟唬崵կ 
 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
GCMS-TQ8050 

1.2 ⴔ區勵⟝ 
GC-MS/MS ⿬侨 
蒀靶叙Rxi-5Sil MS 30 m×0.25 mmID×0.25 μm 
叙庛玐䎸120˫(1 min)_20 ˫/min_300˫(3 min) 
鲿孞絁鸟䏞47.2 cm/sec 
鵳呋倰䒭♶ⴔ崨鵳呋 

鵳呋〡庛䏞300˫ 
猌㶩彂庛䏞230˫ 
䱹〡庛䏞300˫ 
唬崵㐼歏⾓靈靕歏⾓+0.4 kV 

 
邍 1. ぐ絆ⴔ⥂殆傞ꢂ⿺ MRM ⿬侨 

No. ⻊ざ暟ぜ獦 ⥂殆傞ꢂ(min) 㹁ꆀ猌㶩㼆 CE 㹁䚍猌㶩㼆 1 CE 㹁䚍猌㶩㼆 2 CE 
1 PCB28 6.935 186.00>151.10 21  186.00>77.10 36  186.00>125.10 33  
2 PCB52 7.278 220.00>150.10 33  220.00>185.10 21  220.00>123.00 42  
3 PCB101 8.139 254.00>184.00 33  254.00>218.90 18  254.00>149.00 45  
4 PCB81 8.421 220.00>150.10 33  220.00>185.00 18  220.00>123.10 36  
5 PCB77 8.520 220.00>150.10 33  220.00>185.10 18  220.00>123.20 42  
6 PCB123 8.715 254.00>184.00 36  254.00>219.00 24  254.00>149.10 42  
7 PCB118 8.749 254.00>184.00 33  254.00>219.00 18  254.00>149.00 42  
8 PCB114 8.854 254.00>184.00 33  254.00>219.00 18  254.00>149.00 45  
9 PCB138 8.946 290.00>217.90 33  290.00>219.90 33  290.00>254.90 21  
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10 PCB105 8.998 254.00>184.00 33  254.00>219.00 18  254.00>149.10 45  
11 PCB153 9.207 290.00>217.90 33  290.00>220.00 36  290.00>254.90 18  
12 PCB126 9.312 254.00>184.00 33  254.00>218.90 18  254.00>149.00 42  
13 PCB167 9.475 290.00>219.90 33  290.00>217.90 33  290.00>254.90 21  
14 PCB156 9.688 290.00>218.00 33  290.00>219.90 36  290.00>182.90 42  
15 PCB157 9.731 290.00>217.90 33  290.00>219.80 39  290.00>254.90 24  
16 PCB180 9.827 324.00>253.90 33  324.00>251.90 36  324.00>288.90 21  
17 PCB169 10.034 290.00>220.00 30  290.00>217.90 33  290.00>254.90 21  
18 PCB189 10.374 324.00>253.90 39  324.00>251.90 36  324.00>288.90 24  

1.3 呋ㅷ⵸㢅椚 
》 10 mL 宐呋縨 15 mL 猌䗱盗务⸈Ⰶ 3 g 守⻊ꛧⱄ⸈Ⰶ 1 mL 姻䊹掬渷㥩渷た瞳䶔 2 ⴔꛦկ瞳

䶔模䧭た⟄ 5000 r/min 鸟䏞猌䗱 5 ⴔꛦ佐꧋副㽻姻䊹掬湱✵ 1.5 mL 鵳呋㼭櫕务副纸崵霚կ  
  

2. 絕卓 
2.1 叻ⲥ呋ㅷ靶㕃 

⟄姻䊹掬⚹很⵫ꂁⵖ叻ⲥ很巊禹⴩崽䏞⚹ 1ծ2ծ5ծ10ծ20ծ50 ng/mLկ1 ng/mL 崽䏞涸叻ⲥ很巊
蒀靶愿錛愿 11 ng/mL 崽䏞叻ⲥ很巊絆ⴔ餘ꆀ蒀靶愿錛愿 2կ 

 
愿 1. 1 ng/mL 叻ⲥ很巊蒀靶愿 

 
                     PCB28                       PCB52                      PCB101 
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PCB81&77                  PCB123&118&114                PCB138 

 
PCB105                       PCB153                      PCB126 

 
PCB167                      PCB156&157                  PCB180  

 
                     PCB169                     PCB189 

                          愿 2. 1ng/mL 叻ⲥ很巊ぐ絆ⴔ餘ꆀ蒀靶愿 

2.2 吥ⲥ刼絁 
⢪欽 GCMS-TQ8050 崵㹁 1ծ2ծ5ծ10ծ20ծ50 ng/mL 禹⴩崽䏞涸叻ⲥ很巊⟄崽䏞⚹埇㗂叻油

꬗獤⚹紷㗂叻ⵖ⡲叻ⲥ刼絁叻ⲥ刼絁錛愿 3ぐ絆ⴔ絁䚍湱Ⱒ禹侨㖲㣐✵ 0.999կ  

8.508.28
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   PCB28                         PCB52                       PCB101 

   
   PCB81                         PCB77                       PCB123 
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 PCB180                       PCB169                      PCB189 

     愿 3. 吥ⲥ刼絁 

2.3 ꅾ㢕䚍ㄤ抳併䏞 
⟄ 10 ng/mL 叻ⲥ呋ㅷ鵶絯 6 妃鵳呋絕卓雦皾油꬗獤 RSD⴩✵邍 2կぐ絆ⴔ 1 ng/mL 叻呋⥌㐾嫱ず

呋⴩✵邍 2կ 

邍 2. 10 ng/mL 叻呋 6 妃ꅾ撑鵳呋 RSD 

No. ⻊ざ暟 Area1 Area2 Area3 Area4 Area5 Area6 RSD% SN(1ng/mL) 

1 PCB28 168144 171473 164444 168521 170324 164937 1.68 1954 

2 PCB52 71739 72564 71718 71181 74280 70498 1.82 1170 

3 PCB101 67498 69131 65805 67107 69661 65735 2.43 873 

4 PCB81 59222 57532 58189 60183 61971 55676 3.72 956 

5 PCB77 55185 54857 54829 55703 53902 56344 1.51 885 

6 PCB123 72109 75398 74413 77465 72060 71950 3.06 972 

7 PCB118 76559 77629 72695 76717 83458 74724 4.72 735 

8 PCB114 74928 72626 73458 71401 76699 73581 2.50 815 

9 PCB138 70540 71600 74943 74922 74194 72400 2.54 957 

10 PCB105 74435 73418 71838 73036 78345 72375 3.18 845 

11 PCB153 62128 64682 63429 67468 62642 65098 3.04 1029 

12 PCB126 71114 71103 69075 69672 74852 69036 3.09 1001 

13 PCB167 73148 73583 71727 69777 71385 73224 2.02 959 

14 PCB156 68362 71226 66820 67724 70311 64747 3.45 942 

15 PCB157 67399 68008 67904 70683 71206 67717 2.42 929 

16 PCB180 58728 58727 55994 57593 61460 57369 3.17 1029 

17 PCB169 64605 65731 61899 62426 61288 63362 2.68 1315 

18 PCB189 58731 62592 60132 61361 63661 61084 2.85 1078 

2.4 ⸈叻㔐佐桧 
㖈 10 mL 馄紱宐务⸈Ⰶ 100 ng/mL 叻ⲥㅷ 100 μl盐ざ宐呋务ぐ絆ⴔ崽䏞⚹ 1 ng/mLկ㼜姼⸈叻呋

ㅷ䭽撑⵸鶣⵸㢅椚倰岁鵳遤㢅椚た副纸ⴔ區䨾䖤ぐ絆ⴔ崽䏞⿺㔐佐桧錛邍 3կ 
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邍 3. ぐ絆ⴔ⸈叻呋ㅷ㔐佐桧 
No. ⻊ざ暟 㔐佐桧% No. ⻊ざ暟 㔐佐桧% 

1 PCB28 96.39 10 PCB105 101.27 

2 PCB52 103.48 11 PCB153 101.71 

3 PCB101 100.93 12 PCB126 96.66 

4 PCB81 101.96 13 PCB167 105.81 

5 PCB77 107.60 14 PCB156 110.51 

6 PCB123 105.37 15 PCB157 108.84 

7 PCB118 100.55 16 PCB180 103.73 

8 PCB114 102.23 17 PCB169 105.49 

9 PCB138 100.83 18 PCB189 104.32 

 

3. 絕雿 
劥俒ⵄ欽䀙峸 GCMS -TQ8050 ♲ꅾ㔋匧勍孞餘翫欽⟉䒊用✫崵㹁欰崞껏欽宐务 18 猫 PCB 涸倰岁㖈

1~ 50 ng/mL 崽䏞薴㔵ⰻ䒊用涸叻ⲥ刼絁絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r 㣐✵ 0.999կ10 ng/mL 叻呋鵶絯 6 妃
鵳呋ぐ絆ⴔ油꬗獤 RSD 㖲㼭✵ 5%կ1 ng/mL ⸈叻呋ㅷ㔐佐桧㖈 96.39% ~ 108.84%⛓ꢂկ劥岁皍⽀䘯鸟
⾝併䏞넞〳欽✵欰崞껏欽宐务 PCB 涸䘯鸟唬崵կ 
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GC-MS/MS ず⡙稇ⰻ叻岁崵㹁㕼㡝⚥㢴徃翫薅ꄍ 
䶰 銳劥俒➝絏✫♧猫孞湱蒀靶-♲ꅾ㔋匧勍餘靶岁GC-MS/MS崵㹁㕼㡝务⺫ゎBDE-209㖈ⰻ涸26猫
㢴徃翫薅ꄍPBDEs涸ⴔ區倰岁կ倰岁⢪欽䀙峸GCMS-TQ8050絕ざMRM垷䒭鵳遤唬崵ꅷ欽13C叻雵ず
⡙稇ⰻ叻岁㹁ꆀկꛏ㼆BDE-209ㆇ䎾烯ꅷ欽✫唬崵㐼歏⾓玐䎸⼮넞涸倰岁㖈叻呋崽䏞薴㔵ⰻⰨ剣葻㥩涸
絁䚍絁䚍湱Ⱒ禹侨R2>0.999կ剒⡛崽䏞挿鵶絯鵳呋6ꛏぐ絆ⴔ油꬗獤涸湱㼆叻ⲥ⨊䊵RSD㖲㖈16%
⟄♴կⴔ區✫❀⚡梠㞯㕼㡝呋ㅷ⚺銳⟄BDE-209⚹⚺ぐⲙ⻊ⰻ叻涸倰岁㔐佐桧薴㔵60.3-107.6%կ 

Ⱒꝶ霒GC-MS/MS  ず⡙稇獺ꅺ岁  㕼㡝  㢴徃翫薅ꄍ   
 

㢴徃翫薅ꄍ PBDEs鄄䎛岌涸欽⡲꣖敍⵫呏研徃去⾲㶩侨ㄤ》去⡙縨♶ずⰟ剣 209 猫ず禹暟կ
PBDEs ❡ㅷ呏研徃去玐䏞涸♶ず〳⟄ⴔ䧭㉁欽-❀徃翫薅ꄍPentaBDE㉁欽-Ⱃ徃翫薅ꄍOctaBDE
ㄤ㉁欽-⼧徃翫薅ꄍDecaBDEկ♲猫 PBDEs ❡ㅷ㖲溶鄄⴩ⰆⰢ✵䭯⛉䚍剣纸寓群暟POPs涸倛䗞ㆥ㼷
种Ⱆ紨կ 

ㄤ⻌繠妍崍瘝封鴪㖑⼓湱嫱务㕂 PBDEs 涸⾎〷欰❡ㄤ⢪欽ꆀ䎇♶넞告僽务㕂鵳〡㣐ꆀ涸歏㶩䏑
䒙暟㘏㖤⢪䖤鿈ⴔ㖑⼓梠㞯务涸 PBDEs ゎꆀꬋ䌢넞㽍Ⱖ僽㕼㡝ㄤ小獤暟务涸 BDE-209կ 

ㄤⰦ➭ PBDE ず禹暟湱嫱BDE-209 屗挿ꬋ䌢넞430 ˫㔔姼꨽銳ꅷ欽Ɤ䏞瀊芘⾩謭涸蒀靶叙鵳
遤ⴔ區告⢪欽瀊叙⠔㼋荝Ⱖ➭⡛徃ず禹暟ⴔ猌䏞♴꣭㔔姼剣灇瑕罏ꅷ欽⚙呏蒀靶叙ⴔⵆⴔ區 BDE-209
ㄤⰦ➭ず禹暟䊨⡲ꆀ⸈㣐կ劥灇瑕ⵄ欽䀙峸 GCMS-TQ8050 絕ざ Smart Database 侨研䎽䒊用✫⺫ゎ
BDE-209 㖈ⰻ涸 26 猫 PBDEs 涸 MRM ⴔ區倰岁կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
GCMS-TQ8050 ♲ꅾ㔋匧勍孞餘翫欽⟉ 

1.2 呋ㅷ⵸㢅椚 
呋ㅷ⵸㢅椚倰岁⿬罌 EPA 1614 倰岁կ》㣐紨 10 g 㕼㡝呋ㅷ呋ㅷ蟋》⵸⸈Ⰶ MBDE-MXGゎ 13 猫

ず⡙稇 PBDE ⰻ叻⡲⚹ⲙ⻊ⰻ叻⛲獦剏去ⰻ叻䧴㹁ꆀⰻ叻ꅷ欽⸈鸟很⵫蟋》ASE岁撑ざ炊脸
叙ⲙ⻊呋ㅷ⟉㐼副纸ⴔ區⵸⸈Ⰶ MBDE-ISS-Gゎ 3 猫ず⡙稇 PBDE ⰻ叻⡲⚹鵳呋ⰻ叻կ 

1.3 ⟉㐼勵⟝ 
邍 1. GCMS ⴔ區⿬侨 

蒀靶叙  DB-5MS (15 m × 0.25 mm I.D. × 
0.10 μm) 

鵳呋〡垷䒭 ♶ⴔ崨鵳呋 
鵳呋⡤獤 1 μL 
넞⾓鵳呋 300 kPa (2 min) 
鵳呋傞ꢂ 1 min 
鵳呋庛䏞 280 oC 
叙庛玐䎸 95 oC (1 min)̔(20 oC/min)̔325 

ºC (6 min)  
䱽ⵖ垷䒭 䛎絁鸟䏞䱽ⵖ 
崨ꆀ 1.0 mL/min 

猌㶩⻊倰䒭 EI 
猌㶩彂庛䏞  250 oC 
䱹〡庛䏞 280 oC 
ꅷ꧋垷䒭 MRM 垷䒭 
CID 孞 孿孞 
CID 孞⾓⸂ 200 kPa 
唬崵㐼歏⾓ 玐䎸⼮넞 

 
 

5.26-11.25 min 1.2 kV 
11.25-14.00 min 1.4 kV 
14.00-16.00 min 1.6 kV 
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2. 絕卓雭雿 
2.1 蒀靶㕃 

 
愿 1. PBDEs 涸餘ꆀ蒀靶愿CS4 崽䏞挿, 100-500 ng/mL 

PBDEs 涸ず禹暟餘ꆀ蒀靶愿㥵愿 1 䨾爙կ霪倰岁务唬崵㐼歏⾓⚹ⴔ媯歏⾓㖈 5.26-11.25 min ⼓ꢂ
ⰻ 1.2 kV㖈 11.25-14.00 min ⼓ꢂⰻ 1.4 kV14.00-16.00 min ⼓ꢂⰻ 1.6 kVկꅷ欽ⴔ媯歏⾓〳䲿넞 BDE-
209 剒⡛挿涸⾝併䏞䎇⚂鼙⯝⡛徃 PBDEs 넞崽䏞挿⥌尼鵂껒ㄤկCS1 崽䏞挿鿈ⴔ PBDEs ず禹暟 MRM 靶愿
㥵愿 2 䨾爙կ 

邍 2. PBDEs ず禹暟ㄤ 13C 叻雵ず⡙稇ⰻ叻涸⥂殆傞ꢂ⿺ MRM ⿬侨 

No. ⴔ區暟 ⥂殆傞ꢂ ⵸⡤猌㶩>❡暟猌㶩㶩 CE ⵸⡤猌㶩>❡暟猌㶩㶩 CE 

1 BDE-7 5.90 327.90>168.10 18 325.90>168.10 18 
2 BDE-15 6.23 327.90>168.10 18 325.90>168.10 18 
3 13C-BDE-15 6.23 339.90>180.10 18 337.90>180.10 18 
4 BDE-17 7.21 405.80>245.90 20 407.80>247.90 20 
5 BDE-28 7.37 405.80>245.90 20 407.80>247.90 20 
6 13C-BDE-28 7.37 417.80>257.90 20 419.80>259.90 20 
7 BDE-49 8.25 485.70>325.70 24 487.70>327.70 24 
8 BDE-71 8.29 485.70>325.70 24 487.70>327.70 24 
9 BDE-47 8.42 485.70>325.70 24 487.70>327.70 24 

10 13C-BDE-47 8.42 497.70>337.70 24 499.70>339.70 24 
11 BDE-66 8.57 485.70>325.70 24 487.70>327.70 24 
12 BDE-77 8.79 485.70>325.70 24 487.70>327.70 24 
13 BDE-100 9.19 563.60>403.70 26 565.60>405.70 26 
14 13C-BDE-100 9.19 575.60>415.70 26 577.60>417.70 26 
15 BDE-119 9.26 563.60>403.70 26 565.60>405.70 26 
16 BDE-99 9.40 563.60>403.70 26 565.60>405.70 26 
17 13C-BDE-99 9.40 575.60>415.70 26 577.60>417.70 26 
18 BDE-85 9.78 563.60>403.70 26 565.60>405.70 26 
19 BDE-126 9.84 563.60>403.70 26 565.60>405.70 26 
20 13C-BDE-126 9.84 575.60>415.70 26 577.60>417.70 26 
21 BDE-154 9.99 655.60>495.70 26 657.60>497.70 26 
22 13C-BDE-154 10.00 643.60>483.70 26 645.60>485.70 26 
23 BDE-153 10.28 643.60>483.70 26 645.60>485.70 26 
24 13C-BDE-153 10.28 655.60>495.70 26 657.60>497.70 26 
25 BDE-138 10.66 643.60>483.70 26 645.60>485.70 26 
26 13C-BDE-138 10.66 655.60>495.70 26 657.60>497.70 26 
27 BDE-156 10.81 643.60>483.70 26 645.60>485.70 26 
28 BDE-184 10.99 721.40>561.60 30 723.40>563.60 30 
29 BDE-183 11.11 721.40>561.60 30 723.40>563.60 30 



 

144 

30 13C-BDE-183 11.11 733.40>573.60 30 735.40>575.60 30 
31 BDE-191 11.33 721.40>561.60 30 723.40>563.60 30 
32 BDE-197 12.07 801.30>641.50 30 799.30>639.50 30 
33 13C-BDE-197 12.07 813.30>653.50 30 811.30>651.50 30 
34 BDE-196 11.23 801.30>641.50 30 799.30>639.50 30 
35 BDE-207 13.17 879.30>719.40 32 881.30>721.40 32 
36 13C-BDE-207 13.17 891.30>731.40 32 893.30>733.40 32 
37 BDE-206 13.38 879.30>719.40 32 881.30>721.40 32 
38 13C-BDE-206 13.38 891.30>731.40 32 893.30>733.40 32 
39 BDE-209 14.88 961.20>801.30 27 959.20>799.30 27 
40 13C-BDE-209 14.88 971.20>811.30 27 973.20>813.30 27 

岤13C-BDE-138 ㄤ 13C-BDE-209 ⚹鵳呋ⰻ叻Ⱖ⡮ず⡙稇ⰻ叻⚹ⲙ⻊ⰻ叻կ 

 

 
愿 2. CS1 崽䏞挿(1-5 ng/mL) 鿈ⴔ PBDEs ず禹暟 MRM 靶愿 

2.2 叻ⲥ刼絁 
⢪欽 Wellington Laboratories 涸 BDE-CVS-G 禹⴩CS1-CS5ⵖ⡲叻ⲥ刼絁կ鵳呋ꆀ 1 µLկ䨾剣⻊ざ

暟㖈叻絁薴㔵ⰻ 1-400 ng/mL (✳-❀徃 PBDEs) 2-800 ng/mL (Ⱉ-Ⱃ徃 PBDEs) 5-2000 ng/mL (⛰-⼧徃
PBDEs) 絁䚍湱Ⱒ禹侨 R2>0.999կ26 猫 PBDEs ず禹暟涸䎂㖲湱㼆ㆇ䎾㔔㶩RRF錛邍 2կ㔔眜䌴䨾ꣳ
愿 3 ➑⴩⚿✫鿈ⴔ PBDE ず禹暟涸吥ⲥ刼絁կ 
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愿 3. 鿈ⴔ PBDEs ず禹暟吥ⲥ刼絁 

邍 3. PBDEs 吥ⲥ刼絁涸湱Ⱒ禹侨ծ䎂㖲ㆇ䎾㔔㶩ㄤ唬ⴀꣳng/mL 
⻊ざ暟 Br 侨 㹁ꆀⰻ叻 㔐䔱禹侨R2 䎂㖲 RRF RRF %RSD 唬ⴀꣳ 

BDE-7 2 13C-BDE-15 0.9999 1.90 5.1 0.05 
BDE-15 2 13C-BDE-15 0.9999 0.96 2.5 0.10 
BDE-17 3 13C-BDE-28 0.9999 1.10 2.9 0.33 
BDE-28 3 13C-BDE-28 0.9999 1.05 2.1 0.19 
BDE-49 4 13C-BDE-47 0.9999 1.42 1.5 0.36 
BDE-71 4 13C-BDE-47 0.9999 1.38 5.1 0.36 
BDE-47 4 13C-BDE-47 0.9999 1.00 1.7 0.23 
BDE-66 4 13C-BDE-47 0.9999 0.74 7.4 0.30 
BDE-77 4 13C-BDE-47 0.9999 0.30 6.6 0.88 

BDE-100 5 13C-BDE-100 0.9999 1.05 2.6 0.10 
BDE-119 5 13C-BDE-100 0.9999 0.68 4.4 0.15 
BDE-99 5 13C-BDE-99 0.9999 0.99 3.5 0.31 
BDE-85 5 13C-BDE-99 0.9999 0.86 8.7 0.12 

BDE-126 5 13C-BDE-126 0.9999 0.89 6.7 0.03 
BDE-154 6 13C-BDE-154 0.9999 1.00 6.9 0.23 
BDE-153 6 13C-BDE-153 0.9999 0.96 6.3 0.35 
BDE-138 6 13C-BDE-153 0.9999 0.99 7.5 0.06 
BDE-156 6 13C-BDE-153 0.9999 0.61 9.7 0.23 
BDE-184 7 13C-BDE-183 0.9999 1.08 4.7 0.45 

0.0 Conc. Ratio
0

1

2

3

4

Area Ratio

0.0 Conc. Ratio
0

1

2

3

4
Area Ratio

0.0 Conc. Ratio
0

1

2

3

4

Area Ratio

0.0 Conc. Ratio
0

1

2

3

4
Area Ratio

0.0 Conc. Ratio
0

1

2

3

Area Ratio

0.0 Conc. Ratio
0

1

2

3

Area Ratio

0.0 Conc. Ratio
0

1

2

3

Area Ratio

0.0 Conc. Ratio
0

1

2

3

4
Area Ratio

0.0 Conc. Ratio
0.0

0.5

1.0

1.5

2.0

2.5

Area Ratio

BDE-28 BDE-47 BDE-100 

BDE-99 BDE-154 BDE-153 

BDE-138 BDE-183 BDE-209 
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BDE-183 7 13C-BDE-183 0.9999 0.98 2.2 0.46 
BDE-191 7 13C-BDE-197 0.9994 1.00 6.8 0.16 
BDE-197 8 13C-BDE-197 0.9999 0.99 4.7 0.27 
BDE-196 8 13C-BDE-197 0.9999 0.95 9.7 3.02 
BDE-207 9 13C-BDE-207 0.9999 1.04 5.4 0.24 
BDE-206 9 13C-BDE-207 0.9999 1.03 3.8 0.28 
BDE-209 10 13C-BDE-209 0.9998 0.75 11.6 0.43 

2.3 ꅾ㢕䚍罌㻋 
㼆 CS1 崽䏞挿叻ⲥ很巊鵳呋 6 妃ぐず禹暟油꬗獤湱㼆叻ⲥ⨊䊵㖈 16%⟄ⰻ邍 4կ 

邍 4. 叻呋 CS1 崽䏞挿1-5 ng/mL油꬗獤絕卓宨䚪 

⻊ざ暟ぜ獦 
油꬗獤 油꬗獤 

RSD(%) 1 2 3 4 5 6 
BDE-7 2553 2356 2543 2692 2732 2951 7.7 

BDE-15 1265 1249 1263 1269 1531 1436 8.9 
BDE-17 1342 1315 1307 1325 1386 1626 8.2 
BDE-28 1368 1282 1356 1292 1374 1449 4.5 
BDE-49 1782 1602 1782 1738 1850 1938 6.3 
BDE-71 2079 1716 2068 2017 2160 2235 8.7 
BDE-47 1295 1148 1335 1197 1286 1433 7.9 
BDE-66 877 770 796 876 926 983 9.1 
BDE-77 311 357 341 337 352 416 10.0 

BDE-100 957 854 893 949 956 1105 9.0 
BDE-119 586 608 592 590 638 654 4.6 
BDE-99 723 736 768 687 801 777 5.5 
BDE-85 636 566 653 671 741 626 8.9 

BDE-126 219 250 272 284 258 311 11.8 
BDE-154 1156 928 1115 1116 1068 1368 12.7 
BDE-153 669 683 634 774 635 689 7.5 
BDE-138 810 585 733 697 898 809 14.4 
BDE-156 414 404 346 434 386 436 8.4 
BDE-184 621 631 578 591 601 590 3.4 
BDE-183 527 485 526 447 536 421 9.7 
BDE-191 2678 2580 2128 2147 2346 2335 9.4 
BDE-197 2219 2518 2152 2576 2821 2529 10.0 
BDE-196 2058 1652 2264 2509 2546 2469 15.4 
BDE-207 1532 1257 1413 1470 1504 1251 8.8 
BDE-206 860 992 1099 1054 1067 816 11.9 
BDE-209 1071 969 1387 1387 1040 1083 15.8 

2.4 㹊꣢㕼㡝呋ㅷⴔ區⿺倰岁㔐佐桧 
鸑鵂⟄副倰岁⿬侨ⴔ區✫❀⚡㕼㡝呋ㅷ呋ㅷ务涸 PBDEs ず禹暟ⴔ䋒絕卓㥵♴愿 4 䨾爙կ㕼㡝呋ㅷ

务⚺銳涸䧭ⴔ僽 BDE-209Ⱖ餘ꆀ崽䏞⽑䚪 PBDEs 涸 90%⟄副կ 
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愿 4. 㕼㡝呋ㅷ务涸 PBDEs ず禹暟絆ⴔⴔ䋒愿 

梠㞯呋ㅷⴔ區涸㔐佐桧鸑䌢僽歋ⲙ⻊ⰻ叻ㄤ鵳呋ⰻ叻雦皾䨾䖤կⲙ⻊ⰻ叻㖈呋ㅷ⵸㢅椚傞⸈Ⰶ鵳呋ⰻ
叻㖈⟉㐼ⴔ區⵸⸈Ⰶ⟄罌㻋侮⚡⵸㢅椚鵂玐务ⲙ⻊ⰻ叻涸䰀㣟䞔ⲃկ㕼㡝呋ㅷ涸ぐⲙ⻊ⰻ叻涸倰岁㔐佐
桧薴㔵 60.3-107.6%Ⱘ⡤絕卓㥵邍 5 䨾爙կ 

邍 5. 㕼㡝呋ㅷ涸㔐佐桧% 
 㕼㡝呋ㅷ 1 㕼㡝呋ㅷ 2 㕼㡝呋ㅷ 3 㕼㡝呋ㅷ 4 㕼㡝呋ㅷ 5 㔐佐桧䎂㖲⧩ 
13C-BDE-28 106.4 112.5 114.9 98.9 105.3 107.6 
13C-BDE-47 67.4 69.2 66.8 75.4 80.4 71.8 
13C-BDE-100 52.3 57.1 54.1 64.6 73.3 60.3 
13C-BDE-99 96.7 96.2 96.3 101 101.8 98.4 
13C-BDE-126 86.6 82.0 81.7 91.2 94.4 87.2 
13C-BDE-154 95.3 99.3 94.8 98.5 102.5 98.1 
13C-BDE-153 103.8 103.2 103.0 99.0 105.9 103.0 
13C-BDE-183 76.8 84.3 77.4 85.3 89.8 82.7 
13C-BDE-209 81.8 96.8 85.4 80.5 73.4 83.6 

岤Ⱖ务ⲙ⻊ⰻ叻 13C-BDE-209 涸㔐佐桧歋鵳呋ⰻ叻 13C-BDE-206 雦皾䨾䖤Ⱖ➭ⲙ⻊ⰻ叻涸㔐佐桧歋䖤ⴀ鵳呋ⰻ叻 13C-BDE-
138 雦皾կ 
 

3. 絕雿 
⢪欽䀙峸♲ꅾ㔋匧勍孞湱蒀靶餘靶翫欽⟉GCMS-TQ8050䒊用✫㕼㡝务 26 猫 PBDEs 涸ⴔ區倰岁

㖈 1-400 ng/mL (✳-❀徃 PBDEs) 2-800 ng/mL (Ⱉ-Ⱃ徃 PBDEs) 5-2000 ng/mL (⛰-⼧徃 PBDEs)叻ⲥ
刼絁薴㔵ⰻ湱Ⱒ禹侨 R2 㖲넞✵ 0.999剒⡛崽䏞挿鵶絯鵳呋 6 ꛏぐ絆ⴔ油꬗獤涸湱㼆叻ⲥ⨊䊵RSD㖲
㖈 16%⟄♴կ㹊꣢ⴔ區✫❀⚡㕼㡝呋ㅷ呋ㅷ务 PBDEs ⚺銳⟄ BDE-209 ⚹⚺ぐⲙ⻊ⰻ叻涸倰岁㔐佐桧
薴㔵 60.3-107.6%կ霪倰岁Ⱘ剣ꬋ䌢넞涸⾝併䏞ծ葻㥩涸絁䚍ㄤꅾ撑䚍〳欽✵梠㞯㕼㡝务 PBDEs 涸唬崵
ⴔ區կ 
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GC-MS/MS 岁崵㹁㕼㡝⚥ 23 猫剣劼守ⱚ蚋ゎꆀ  
䶰 銳劥俒⢪欽䀙峸 GCMS-TQ8040 孞湱蒀靶⚮翫餘靶⟉䒊用✫崵㹁㕼㡝务 23 猫剣纸守ⱚ蚋涸唬崵倰岁կ
㕼㡝呋ㅷ絑鵂⸈鸟很⵫蟋》岁鵳遤䲿》䎇絑ⳕ脸蒀靶ⲙ⻊た崽綫ծ㹁㺂⢪欽 GC-MS/MS ⟉㐼涸㢴导
䎾港崵垷䒭MRM鵳遤ⴔ區꣭⡛✫胜兞䎁䪓䲿넞✫ⴔ區⾝併䏞կ㖈 2~100 ng/mL 崽䏞薴㔵ⰻ絁䚍Ⱒ
禹葻㥩湱Ⱒ禹侨 R 㖲㣐✵ 0.998倰岁涸剒⡛唬ⴀꣳLOD㖈 0.01~0.13 µg/kg ⛓ꢂ倰岁涸剒⡛㹁ꆀ
ꣳLOQ㖈 0.04~0.52µg/kg ⛓ꢂկ㖈 1ծ8ծ80µg/kg ⸈叻ꆀ♴䎂遤㢅椚 6 妃Ⱖ䎂㖲㔐佐桧㖈 46%~129%
⛓ꢂ湱㼆叻ⲥ⨊䊵㖈 1.9%~12.0%⛓ꢂկ絕卓邍僈霪倰岁唬崵⾝併䏞ծⲥ鲷䏞넞⚂䫒䎁䪓腊⸂䔂腊忘駈
㕼㡝剣纸守ⱚ蚋婎殆唬崵涸銳宠կ 

Ⱒꝶ霒♲ꅾ㔋匧勍孞湱蒀靶餘靶⟉  㕼㡝  剣纸守ⱚ蚋 
 

剣纸守ⱚ蚋OCPsⰨ剣嫫䚍ծ危腒䚍ծ⼱䮦封䚍ㄤ欰暟㺢꧋䚍瘝暵挿僽Ⱙ㘗涸⻊㷖䚍餘珘㹁涸䭯
⛉䚍剣纸寓群暟POPsկ歋✵Ⱖ勄赈佪卓儑衼罜剎鄄䎛岌䎾欽կ湡⵸赡溶犜欽㢴䎃告歋✵Ⱖ⻊㷖䚍餘珘
㹁ծ䭯⛉ծꦼ꣭鍒㖈㕼㡝务➠腊唬崵ⵌկ 

㕼㡝务剣纸守ⱚ蚋涸䲿》倰岁剣程孒䲿》ծ馄㡮䲿》ծ䗎岚䲿》ծ⸈鸟很⵫蟋》瘝կⰦ务⸈鸟很⵫蟋》
㔔很⵫嶊署ꆀ㼱荈⸓⻊玐䏞넞溶䧭⚹繠㕂EPA涸叻ⲥ⵸㢅椚倰岁կ 

剣纸守ⱚ蚋䌢錛涸ⴔ區倰岁僽孞湱蒀靶岁霪倰岁ⴔ區⾝併䏞넞告㺂僒ⴀ梡⧺꣉䚍꨽銳餘靶鲷雩
孞湱蒀靶-餘靶翫欽⟉⛲兜麑䎾欽✵剣纸守ⱚ蚋ⴔ區告僽湱㼆⾝併䏞鳅⡛կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
GCMS-TQ8040 ♲ꅾ㔋匧勍孞湱蒀靶⚮翫餘靶⟉ 

1.2 ASE 䲿》勵⟝ 
蟋》庛䏞100˫ 
⸈掚䎂邂傞ꢂ5 min 
蟋》⾓⸂1500 psi 

蟋》傞ꢂ5 min 
䗄梠妃侨2 妃 
蟋》很⵫⚋ꂼ姻䊹掬=1:1 

1.3 ⴔ區勵⟝  

鵳呋〡庛䏞300˫ 

蒀靶叙SH-Rxi-5 sil MS 30 m×0.25 mm×0.25 μm 

叙庛玐䎸50˫(1 min)_25˫/min_ 125˫_10 ˫/min_ 300˫(2 min)  

崨鸟䱽ⵖ倰䒭䛎絁鸟䏞垷䒭 
絁鸟䏞47.2 cm/sec 
鵳呋倰䒭♶ⴔ崨1 min 
넞⾓鵳呋250Kpa1 min 
鵳呋ꆀ 1 μL 

猌㶩彂庛䏞230˫ 
蒀靶餘靶䱹〡庛䏞280˫ 
唬崵㐼歏⾓靈靕歏⾓+0.5 kV 
ꅷ꧋垷䒭MRM錛邍 1 
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邍1. 23猫剣纸守⥂殆傞ꢂ⿺MRMꅷ꧋勵⟝ 

N.o ⻊ざ暟ぜ獦 ⥂殆傞ꢂmin 㹁ꆀ猌㶩㼆CE 㹁䚍猌㶩㼆1CE 㹁䚍猌㶩㼆2CE 

1 D10-蔋 8.671 164.2>162.228 164.2>134.128 164.2>8220 

2 alpha-ⰙⰙⰙ 10.962 180.9>144.916 218.9>182.98 218.9>144.920 

3 Ⱉ守薅 11.054 283.8>248.824 283.8>213.828 285.8>250.822 

4 beta-ⰙⰙⰙ 11.455 180.9>144.916 218.9>182.98 218.9>144.920 

5 gamma-ⰙⰙⰙ 11.644 180.9>144.916 218.9>182.98 218.9>144.920 

6 D10-螨 11.915 188.2>184.228 188.2>160.120 184.2>156.120 

7 delta-ⰙⰙⰙ 12.189 180.9>144.916 218.9>182.98 218.9>144.920 

8 蒔孒⵫ 13.835 262.9>19134 262.9>19328 292.9>219.926 

9 梠孻剧守 (exo) 14.586 352.8>262.914 352.8>264.920 352.8>316.910 

10 梠孻剧守 (endo) 14.661 352.8>25326 354.8>25318 354.8>21932 

11 导-守⚸ 15.041 374.8>265.926 372.8>263.928 372.8>265.922 

12 o,p'-DDE 15.075 246>17630 248>17628 246>21122 

13 곡-守⚸ 15.296 374.8>265.926 372.8>263.928 372.8>265.922 

14 alpha-炻⚸ 15.303 194.9>1608 194.9>12524 194.9>12322 

15 导䒭-⛰守 15.354 406.8>299.924 406.8>334.916 406.8>10922 

16 p,p'-DDE 15.694 246>17630 317.9>24824 246>21122 

17 朣孒⵫ 15.820 276.9>2418 262.9>19334 262.9>22824 

18 o,p'-DDD 15.821 235>16524 237>16528 235>19916 

19 䒗朣孒⵫ 16.221 262.9>19130 262.9>19328 244.9>17332 

20 beta-炻⚸ 16.413 194.9>1608 194.9>12524 194.9>12322 

21 p,p'-DDD 16.485 235>16524 237>16528 235>19916 

22 곡䒭-⛰守 16.510 406.8>299.924 406.8>334.916 406.8>10922 

23 o,p'-DDT 16.540 235>16524 237>16528 235>19916 

24 p,p'-DDT 17.197 235>16524 237>16528 235>19916 

25 D12-㾅 19.203 240.2>236.232 236.2>232.232 240.2>232.260 

26 抣赥⾝ 8.671 271.8>236.818 273.8>238.818 271.8>234.818 

 

2呋ㅷ⵸㢅椚 
呋ㅷ⵸㢅椚錛愿 1կ 
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愿 1. 呋ㅷ⵸㢅椚崨玐 

 

3絕卓♸雭雿 

3.1 叻ⲥ蒀靶㕃 

 
愿 2. 23 猫剣纸守ⱚ蚋⿺ 3 猫ⰻ叻 MRM 蒀靶愿50 ng/mL 

3.2 叻ⲥ刼絁 
23猫剣纸守ⱚ蚋幊叻ⴔⵆꂁⵖ崽䏞⚹2ծ5ծ10ծ20ծ50⿺100 µg/L幊ざ叻ⲥ䊨⡲巊䎇⸈Ⰶ♧㹁⡤

ⰻ涸ⰻ叻很巊た幊ざ㖲⺣副GCMSMSⴔ區կ⟄湡叻暟♸ⰻ叻暟崽䏞嫱⧩⚹埇㗂叻⟄湡叻油꬗獤♸ⰻ叻
油꬗獤嫱⧩⚹紷㗂叻䒊用叻ⲥ刼絁կⰦ鿈ⴔ⻊ざ暟涸MRM蒀靶愿⿺叻ⲥ刼絁錛愿3䨾爙叻ⲥ刼絁絁䚍錛
邍2կ 

邍2. 23猫剣纸守ⱚ蚋湱Ⱒ禹侨ծ唬ⴀꣳծ㹁ꆀꣳ 

No. 絆ⴔぜ獦 湱Ⱒ禹侨R 唬ⴀꣳ (µg/kg) 㹁ꆀꣳ (µg/kg) 
1 alpha-ⰙⰙⰙ 0.9994 0.02 0.08 

2 Ⱉ守薅 0.9997 0.01 0.04 

3 beta-ⰙⰙⰙ 0.9993 0.02 0.08 

4 gamma-ⰙⰙⰙ 0.9994 0.02 0.08 

5 delta-ⰙⰙⰙ 0.998 0.03 0.12 

6 蒔孒⵫ 0.9995 0.04 0.16 

10.0 12.5 15.0 17.5

0.0

2.5

5.0

(x100,000)

獦 10 g 㕼呋 

ASE 䲿》 

膴宐ծ崽綫 

GPC ⲙ⻊ 

崽綫ծ⸈Ⰶⰻ叻ծ㹁㺂荛 1 mL 

GC-MS/MS ⴔ區 
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7 梠孻剧守 (exo) 0.9995 0.03 0.12 

8 梠孻剧守 (endo) 0.998 0.05 0.20 

9 导-守⚸ 0.9998 0.04 0.16 

10 o,p'-DDE 0.9999 0.01 0.04 

11 곡-守⚸ 0.9998 0.03 0.12 

12 alpha-炻⚸ 0.9998 0.06 0.24 

13 导䒭-⛰守 0.9999 0.05 0.20 

14 p,p'-DDE 0.9998 0.04 0.16 

15 朣孒⵫ 0.9999 0.04 0.16 

16 o,p'-DDD 0.9998 0.01 0.04 

17 䒗朣孒⵫ 0.9999 0.02 0.08 

18 beta-炻⚸ 0.9997 0.13 0.52 

19 p,p'-DDD 0.9996 0.04 0.16 

20 곡䒭-⛰守 0.9999 0.04 0.16 

21 o,p'-DDT 0.999 0.04 0.16 

22 p,p'-DDT 0.998 0.04 0.16 

23 抣赥⾝ 0.9998 0.03 0.12 
 

 
                                    Ⱉ守薅 

 
                                     梠孻剧守endo 

3.17e4Q 283.80>248.80 (+)

R1 98.56% (98.99)
R2 74.08% (101.89)

RT=11.057

RT (min)
10.0 10.5 11.0 11.5

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

Conc.Ratio (ppm)
0 20 40 60 80 100

Area Ratio

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

六氯苯
y = 0.02106876x + 0.008974114
R² = 0.9994896    R = 0.9997448

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

3.21e3Q 352.80>253.00 (+)

R1 63.57% (77.3)
R2 56.27% (67.65) RT=14.592

RT=14.666

RT (min)
13.0 13.5 14.0 14.5 15.0

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

3.0e3

3.5e3

Conc.Ratio (ppm)
0 20 40 60 80 100

Area Ratio

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08
环氧七氯 (endo)
y = 0.0008113717x - 0.001112079
R² = 0.9969253    R = 0.9984614

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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                                             곡䒭⛰守 

愿 3. 鿈ⴔ剣纸守ⱚ蚋 MRM 蒀靶愿崽䏞 20 µg/mL⿺叻ⲥ刼絁 

3.3 倰岁涸唬ⴀꣳ⿺㹁ꆀꣳ 
㖈瑟涯呋ㅷ务⸈Ⰶ♧㹁ꆀ涸剣纸守ⱚ蚋叻呋ⵖ䖤⸈叻呋ㅷ䭽撑呋ㅷ⵸㢅椚鵂玐鵳遤㢅椚䎇䎂遤崵

㹁 7 妃雦皾Ⱖ叻ⲥ⨊䊵 S姼傞倰岁涸唬ⴀꣳ MDLS×3.143 雦皾⟄ 4 ⦔倰岁唬ⴀꣳ鲷㹁⚹劥倰岁湡叻
暟涸㹁ꆀ♴ꣳ絕卓錛邍 2 䨾爙կ➢邍 2 〳濼Ⱖ 23 猫剣纸守ⱚ蚋涸倰岁涸剒⡛唬ⴀꣳLOD㖈 0.01~0.13 
µg/kg ⛓ꢂ倰岁涸剒⡛㹁ꆀꣳLOQ㖈 0.04~0.52 µg/kg ⛓ꢂկ 
3.4 ⸈叻㔐佐桧 

獦》 10.0 g 瑟涯呋ㅷ⸈Ⰶ♧㹁⡤獤崽䏞⚹ 100 μg/L 涸剣纸守叻ⲥ很巊ꂁⵖ䧭剣纸守ⱚ蚋崽䏞ⴔⵆ
⚹ 1.0 μg/kgծ8.0 μg/kgծ80.0 μg/kg 涸⸈叻呋ㅷ䭽副鶣⵸㢅椚倰䒭鵳遤㢅椚た䎂遤崵㹁 6 妃涸絕卓
雦皾䎂㖲⧩雦皾⸈叻㔐佐桧⿺湱㼆叻ⲥ⨊䊵Ⱖ絕卓錛邍 3 䨾爙կ 

邍 3. 呋ㅷ⸈叻㔐佐桧 

No. 絆ⴔぜ獦 

加标量 1.0 µg/kg  加标量 8.0µg/kg  加标量 80.0 µg/kg 

䎂㖲㔐佐桧 
(%) 

RSD 
(%) 

 䎂㖲㔐佐桧 
(%) 

RSD (%)  䎂㖲㔐佐桧 
(%) 

RSD (%) 

1 alpha-ⰙⰙⰙ 65 9.2  59 4.1  57 8.3 
2 Ⱉ守薅 48 8.3  46 5.4  46 5.4 
3 beta-ⰙⰙⰙ 83 4.8  68 3.3  72 8.1 
4 gamma-ⰙⰙⰙ 71 9.9  62 3.0  60 7.5 
5 delta-ⰙⰙⰙ 90 4.4  75 4.2  75 8.2 
6 蒔孒⵫ 71 5.6  68 4.6  46 8.2 
7 梠孻剧守 (exo) 79 7.6  77 4.4  69 3.6 
8 梠孻剧守 (endo) 82 6.5  78 2.4  72 3.1 
9 导-守⚸ 86 7.0  80 5.3  129 4.2 

10 o,p'-DDE 87 4.6  81 6.5  74 3.2 
11 곡-守⚸ 89 9.0  80 7.2  70 3.8 
12 alpha-炻⚸ 70 8.5  80 6.2  43 4.0 
13 导䒭-⛰守 87 7.0  77 6.2  71 3.0 
14 p,p'-DDE 87 4.6  85 6.4  76 2.6 
15 朣孒⵫ 87 12.0  83 5.1  73 2.9 

9.95e3Q 406.80>299.90 (+)

R1 32.48% (108.56)
R2 26.37% (90.82)

RT=16.515

RT (min)
15.5 16.0 16.5 17.0 17.5

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

1.0e4

Conc.Ratio (ppm)
20 40 60 80

Area Ratio

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
顺式-九氯
y = 0.007285402x - 0.004699036
R² = 0.9981775    R = 0.9990883

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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16 o,p'-DDD 92 2.2  93 4.3  82 1.9 
17 䒗朣孒⵫ 95 7.4  84 5.7  89 3.4 
18 beta-炻⚸ 54 11.5  94 3.7  45 2.7 
19 p,p'-DDD 82 4.9  86 5.2  76 2.1 
20 곡䒭-⛰守 97 2.1  94 6.0  85 3.3 
21 o,p'-DDT 97 3.1  93 2.8  79 1.8 
22 p,p'-DDT 107 1.9  98 4.6  87 1.4 
23 抣赥⾝ 85 2.4  86 7.1  74 1.6 

 

4絕雿 
劥倰岁ꅷ欽䀙峸 GCMS-TQ8040 ♲ꅾ㔋匧勍孞餘翫欽⟉䒊用✫㕼㡝务 23 猫剣纸守ⱚ蚋婎殆涸唬崵倰

岁կ霪倰岁㖈 2~100 ng/mL 絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 R ⚹ 0.998 ⟄副倰岁涸剒⡛唬ⴀꣳLOD㖈 0.01~0.13 
µg/kg ⛓ꢂ倰岁涸剒⡛㹁ꆀꣳLOQ㖈 0.04~0.52µg/kg ⛓ꢂկ㖈 1ծ8ծ80µg/kg ⸈叻ꆀ♴䎂遤㢅椚 6
妃Ⱖ䎂㖲㔐佐桧㖈 46%~129%⛓ꢂ湱㼆叻ⲥ⨊䊵㖈 1.9%~12.0%⛓ꢂկ絕卓邍僈霪倰岁唬崵⾝併䏞ծⲥ
鲷䏞넞⚂䫒䎁䪓腊⸂䔂腊忘駈㕼㡝剣纸守ⱚ蚋婎殆唬崵涸銳宠կ 
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GCMS 餏⻊㷖歏猌岁崵㹁梠㞯宐⚥䖤⯘ꥑ婎殆ꆀ 
䶰 銳劥俒⢪欽䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉絕ざ餏⻊㷖猌㶩彂NCI䒊用✫梠㞯宐务䖤⯘ꥑ碫
暟餘婎殆ꆀ涸唬崵倰岁կ呋ㅷ絑很⵫䲿》ծ撑ざ炊脸叙ⲙ⻊ծ很巊崽綫た副纸崵霚կ㹊낉絕卓邍僈㖈 0.5~50 
ng/mL 崽䏞薴㔵ⰻ䖤⯘ꥑ絆ⴔ絁䚍葻㥩絁䚍湱Ⱒ禹侨㖲㖈 0.9997 ⟄副⟉㐼唬ⴀꣳ㖈 0.10~0.17 ng/mL
⛓ꢂկ》崽䏞⚹ 1.0 ng/mL 叻ⲥ很巊鵶絯鵳呋 6 妃䖤⯘ꥑ⻊ざ暟油꬗獤湱㼆叻ⲥ⨊䊵㼭✵ 8%ꅾ撑䚍
葻㥩կ㖈瑟涯㖑邍宐呋ㅷ务鵳遤 50 ng/L ㄤ 100 ng/L ⚙⚡♶ず崽䏞⸈叻㹊낉㔐佐桧㖈 87.5%-109%⛓ꢂկ
霪倰岁⾝併䏞넞鷓欽✵㖑邍宐ծ㖑♴宐ծ䊨⚌䏑宐ㄤ欰崞寓宐务䖤⯘ꥑゎꆀ涸崵㹁կ 

Ⱒꝶ霒孞湱蒀靶餘靶翫欽⟉  餏⻊㷖歏猌  梠㞯宐  䖤⯘ꥑ 
 
䪮助暵挿 
 ⢪欽餏⻊㷖猌㶩彂 NCI 鵳遤崵㹁胜兞䎁䪓⡛⾝併䏞넞կ 
 ⢪欽ず⡙稇ⰻ叻岁㹁ꆀ㹁ꆀⲥ鲷կ 

 
䖤⯘ꥑ(Dechlorane Plus)⽰⿽Ⱉ守梠䧥✳掜梠鳟掬僽♧猫➃䊨ざ䧭暟餘⚺銳欽⡲导鲨ծ菔瑟菔

㣔ծ歏㶩遤⚌务涸脸磨⵫ծ㺙㼓⵫ㄤ翸ざ暟涸꣖敍⵫䧴欽⡲屘腒涸幑⸈⵫կ㸐♸♧❈Ⱘ剣牟絑嫫䚍ㄤ荝浓
䚍涸䭯⛉䚍剣纸寓群暟(POPs)㥵蒔孒⵫ծ守⚸ծ剧守ծ抣赥⾝ծ瘝Ⱘ剣湱⡃涸絕匬կ歋✵䖤⯘ꥑⰨ剣䔂
䭯⛉䚍ㄤ欰暟稡獤䚍(vPvB)㼆➃碫ㄤ梠㞯⨴䐀㶸㖈♧㹁굥ꤗ2018 䎃妍崍⻊㷖ㅷ盗椚㽷(ECHA)㼜Ⱖ鲷㹁
⚹넞䏞Ⱒ岤暟餘(SVHC)䎇✵ 2021 䎃 6 剢䲿雳㼜Ⱖ⸈Ⰶ REACH 岁錞꣡䔶 VII ⸈⟄ꣳⵖ䲿雳犜姺䖤⯘ꥑ
涸欰❡ծ⢪欽ㄤ䫏佞䋑㖞⟄⿺犜姺ゎ剣䖤⯘ꥑ崽䏞瘝✵䧴馄鵂 0.1%⟄ꅾꆀ雦涸暟ㅷ涸欰❡ㄤ䫏佞䋑
㖞կず傞շⰢ✵䭯⛉䚍剣纸寓群暟POPs倛䗞ㆥ㼷种Ⱆ紨ո溶㼜䖤⯘ ꥑ곡䒭ծ导䒭⿺곡导䒗匬幊ざ暟
⴩Ⰶ⦫鷥幡⽀կ 

劥俒⢪欽ꂁ縨✫ NCI 餏⻊㷖歏猌彂涸䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉䒊用✫宐务䖤⯘ꥑ婎殆ꆀ涸
唬崵倰岁կ霪倰岁⾝併䏞넞〳鷓欽✵㖑邍宐ծ㖑♴宐ծ䊨⚌䏑宐ㄤ欰崞寓宐务䖤⯘ꥑ婎殆ꆀ涸崵㹁կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉ꂁ NCI 彂 

1.2 ⴔ區勵⟝ 
蒀靶叙SH-Rxi-5 Sil MS30 m×0.25 mm×0.25 μm 
叙庛玐䎸80˫(1 min)_20˫/min_ 320 ˫ (15 min)鵳呋〡庛䏞260˫ 
鲿孞䱽ⵖ垷䒭䛎⾓37.7 kPa 
鵳呋倰䒭♶ⴔ崨鵳呋 
鵳呋ꆀ1 μL 
猌㶩⻊倰䒭NCI 
导䎾孞⾓⸂䒗♨掬0.7 kPa 
抧⚏封㼘歏崨150 µA 

猌㶩⻊歏⾓70 eV 
䱹〡庛䏞280˫ 
猌㶩彂庛䏞200˫ 
唬崵㐼歏⾓靈靕歏⾓+0.5 kV 
ꅷ꧋倰䒭SIM⻊ざ暟⥌䜂錛邍 1 
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1.3 呋ㅷ⵸㢅椚 

 
愿 1. 呋ㅷ⵸㢅椚崨玐愿 

 

2絕卓♸雭雿 
2.1 叻ⲥㅷ很巊蒀靶㕃  

 
愿 2. 䖤⯘ꥑ叻ⲥ很巊蒀靶愿10 ng/mL 

邍 1. 䖤⯘ꥑ⻊ざ暟⥌䜂 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 CAS 尼 
⥂殆傞ꢂ

(min) 
㹁ꆀ猌㶩 

(m/z) 
㹁䚍猌㶩 

(m/z) 
1 곡䒭-䖤⯘ꥑ Syn-dechlorane plus 135821-03-3 23.201 654 652656 
2 导䒭-䖤⯘ꥑ Anti-dechlorane plus 135821-74-8 24.602 654 652656 

3 
13C -곡䒭-䖤⯘ꥑ

(ISTD) 
13C-Syn-dechlorane plus 1449479-07-5 23.153 664 662666 

4 
13C -导䒭-䖤⯘ꥑ 

(剏去暟) 
13C- Anti -dechlorane plus / 24.550 664 662666 

 

20.0 20.5 21.0 21.5 22.0 22.5 23.0 23.5 24.0 24.5 25.0 25.5 26.0 26.5 27.0 27.5
-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5
(x100,000)

1:664.00 (2.23)
1:654.00 (3.14)

3

1

4

2
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2.2 叻ⲥ刼絁ㄤꅾ㢕䚍崵霚 
⢪欽姻䊹掬⚹很⵫ꂁⵖ崽䏞ⴔⵆ⚹ 0.5ծ1.0ծ2.0ծ5.0ծ10ծ20ծ50 ng/mL 涸幊ざ叻ⲥ䊨⡲很巊

Ⱖ务ⰻ叻暟涸崽䏞⚹ 10 ng/mLկ⟄ぐ⻊ざ暟♸ⰻ叻暟涸崽䏞嫱⚹埇㗂叻ծ油꬗獤嫱⚹紷㗂叻絚ⵖⰻ叻岁叻
ⲥ刼絁刼絁㥵愿 3 䨾爙կ呏研 0.5 ng/mL 叻ⲥ很巊侨研⟄ 3 ⦔⥌㐾嫱S/N雦皾ぐ⻊ざ暟涸⟉㐼唬ⴀ
ꣳ唬ⴀꣳ⟄⿺絁䚍湱Ⱒ禹侨㥵邍 2 䨾爙կ》崽䏞⚹ 1.0 ng/mL 幊ざ叻ⲥ很巊鵶絯鵳呋 6 妃罌㻋油꬗
獤ꅾ撑䚍油꬗獤嫱涸湱㼆叻ⲥ⨊䊵(RSD%)㼭✵ 8%ꅾ撑䚍葻㥩կ 

      
愿 3. 䖤⯘ꥑ叻ⲥ刼絁 

 

       

곡䒭-䖤⯘ꥑ                      导䒭-䖤⯘ꥑ 
愿 4. 䖤⯘ꥑ叻ⲥ很巊餘ꆀ蒀靶愿0.5 ng/mL 

邍 2. 䖤⯘ꥑ叻ⲥ刼絁絁䚍湱Ⱒ禹侨ծ唬ⴀꣳㄤꅾ撑䚍 

No. ⻊ざ暟ぜ獦 
湱Ⱒ禹侨 

R 
唬ⴀꣳ

ng/mL 
油꬗獤嫱 RSD 

(%) 
1 곡䒭-䖤⯘ꥑ 0.9997 0.10 4.12% 
2 导䒭-䖤⯘ꥑ 0.9998 0.17 7.31% 

2.3 呋ㅷ⿺⸈叻㔐佐桧崵霚 
》鷓ꆀ㖑邍宐呋ㅷ䭽撑 1.3 䨾鶣鵳遤呋ㅷ⵸㢅椚た唬崵劢唬崵ⴀ湱Ⱒ⻊ざ暟կ㹊꣢呋ㅷ蒀靶愿㥵♴

䨾爙կ 

Conc.Ratio (ng/ml)
0 10 20 30 40 50

Area Ratio

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2 syn-DP
y = 0.04254765x + 0.009739528
R² = 0.9995607    R = 0.9997803

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio (ng/ml)
0 10 20 30 40 50

Area Ratio

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5
anti-DP
y = 0.09241503x + 0.03387791
R² = 0.9997612    R = 0.9998806

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

3.87e3Q 654.00 (+)

RT=23.158

RT=24.520

22 24

1.0e3

2.0e3

3.0e3

3.87e3Q 654.00 (+)
RT=24.520

22 24 26
1.0e3

2.0e3

3.0e3
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愿 5. 㖑邍宐呋ㅷ蒀靶愿 

ⵄ欽姼瑟涯呋ㅷ鵳遤 50 ng/L ㄤ 100 ng/L ⚙⚡崽䏞宐䎂涸呋ㅷ⸈叻罌㻋㔐佐桧絕卓⴩✵邍 4կ 
邍 4. 㔐佐桧絕卓 

No. ⻊ざ暟ぜ獦 
呋ㅷゎꆀ 
ng/L 

⸈叻崽䏞 50 ng/L ⸈叻崽䏞 100 ng/L 
崵㹁絕卓 
ng/L 

㔐佐桧 
(%) 

崵㹁絕卓 
ng/L 

㔐佐桧
(%) 

1 곡䒭-䖤⯘ꥑ N.D. 54.50 109.0 93.63 93.6 
2 导䒭-䖤⯘ꥑ N.D. 47.68 95.4 87.47 87.5 

岤N.D.邍爙劢唬ⴀ 

 

3絕雿 
劥俒⢪欽䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉絕ざ餏⻊㷖猌㶩彂NCI䒊用✫梠㞯宐务䖤⯘ꥑ碫暟餘

婎殆ꆀ涸唬崵倰岁կ呋ㅷ絑很⵫䲿》ծ撑ざ炊脸叙ⲙ⻊ծ很巊崽綫た副纸崵霚կ㹊낉絕卓邍僈㖈 0.5~50 
ng/mL 崽䏞薴㔵ⰻ䖤⯘ꥑ⻊ざ暟絁䚍葻㥩絁䚍湱Ⱒ禹侨㖲㖈 0.9997 ⟄副唬ⴀꣳ㖈 0.10~0.17 ng/mL
⛓ꢂկ㖈ꅾ撑䚍崵霚务》崽䏞⚹ 1.0 ng/mL 叻ⲥ很巊鵶絯鵳呋 6 妃油䖤⯘ꥑ⻊ざ暟꬗獤湱㼆叻ⲥ⨊
䊵㼭✵ 8%ꅾ撑䚍葻㥩կ㖈瑟涯㖑邍宐呋ㅷ务鵳遤 50 ng/L ㄤ 100 ng/L ⚙⚡♶ず崽䏞⸈叻㹊낉㔐佐桧
㖈 87.5%-109%⛓ꢂկ霪倰岁⾝併䏞넞鷓欽✵㖑邍宐ծ㖑♴宐ծ䊨⚌䏑宐ㄤ欰崞寓宐务䖤⯘ꥑゎꆀ涸崵㹁կ 
 

8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0
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4.0

5.0

(x10,000,000)
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GCMSMS 崵㹁梠㞯宐⚥䖤⯘ꥑ婎殆ꆀ 
䶰 銳 劥俒⢪欽䀙峸 GCMS-TQ8050 NX ♲ꅾ㔋匧勍孞餘翫欽⟉絕ざ BEIS 猌㶩彂䒊用✫梠㞯宐务䖤⯘
ꥑ碫暟餘婎殆ꆀ涸唬崵倰岁կ呋ㅷ絑很⵫䲿》ծ撑ざ炊脸叙ⲙ⻊ծ很巊崽綫た副纸崵霚կ㹊낉絕卓邍僈㖈
0.2~50 ng/mL 崽䏞薴㔵ⰻ䖤⯘ꥑ絆ⴔ絁䚍葻㥩絁䚍湱Ⱒ禹侨㖲㖈 0.9996 ⟄副⟉㐼唬ⴀꣳ㖈 0.044~0.096 
ng/mL ⛓ꢂկ》崽䏞⚹ 0.2 ng/mL 叻ⲥ很巊鵶絯鵳呋 7 妃䖤⯘ꥑ⻊ざ暟油꬗獤湱㼆叻ⲥ⨊䊵㼭✵ 7%կ
㖈瑟涯㖑邍宐呋ㅷ务鵳遤 1 ng/L 崽䏞⸈叻㹊낉䎂㖲㔐佐桧㖈 86-118%⛓ꢂկ霪倰岁⾝併䏞넞ꅾ撑䚍葻
㥩鷓欽✵㖑邍宐ծ㖑♴宐ծ䊨⚌䏑宐ㄤ欰崞寓宐务䖤⯘ꥑゎꆀ涸崵㹁կ 

Ⱒꝶ霒孞湱蒀靶-♲ꅾ㔋匧勍孞餘翫欽⟉  梠㞯宐  䖤⯘ꥑ 

 

䪮助暵挿 
 ⢪欽 BEIS 猌㶩彂㹊梡넞⾝併䏞崵㹁կ 
 ⢪欽 MRM 垷䒭鵳遤崵㹁胜兞䎁䪓⡛կ 

 
䖤⯘ꥑ(Dechlorane Plus)⽰⿽Ⱉ守梠䧥✳掜梠鳟掬僽♧猫➃䊨ざ䧭暟餘⚺銳欽⡲导鲨ծ菔瑟菔

㣔ծ歏㶩遤⚌务涸脸磨⵫ծ㺙㼓⵫ㄤ翸ざ暟涸꣖敍⵫瘝կ歋✵䖤⯘ꥑⰨ剣䔂䭯⛉䚍ㄤ欰暟稡獤䚍㼆➃碫ㄤ
梠㞯⨴䐀㶸㖈♧㹁굥ꤗ2018 䎃妍崍⻊㷖ㅷ盗椚㽷(ECHA)㼜Ⱖ鲷㹁⚹넞䏞Ⱒ岤暟餘(SVHC)䎇✵ 2021 䎃
6 剢䲿雳㼜Ⱖ⸈Ⰶ REACH 岁錞꣡䔶 VII ⸈⟄ꣳⵖ䲿雳犜姺䖤⯘ꥑ涸欰❡ㄤ⢪欽犜姺䖤⯘ꥑゎꆀ瘝✵䧴
馄鵂 0.1%⟄ꅾꆀ雦涸暟ㅷ涸欰❡ㄤ䫏佞䋑㖞կ2023 䎃 5 剢䭯⛉䚍剣纸寓群暟POPs倛䗞ㆥ㼷种
Ⱆ紨溶㼜䖤⯘ꥑ곡䒭ծ导䒭⿺곡导䒗匬幊ざ暟⴩Ⰶ꣡䔶 Aկ♸姼ず傞䧮㕂շꅾ挿盗䱽倝寓群暟幡⽀
2023 䎃晜ո⛲㼜䖤⯘ꥑ⿺Ⱖ곡导䒭䒗匬⡤紵ⰆⰦ务կ 

劥俒⢪欽䀙峸 GCMS-TQ8050 NX ♲ꅾ㔋匧勍孞餘翫欽⟉絕ざ BEIS 猌㶩彂䒊用✫梠㞯宐务䖤⯘ꥑ婎
殆ꆀ涸唬崵倰岁կ霪倰岁⾝併䏞넞ꅾ撑䚍㥩〳 ⚹灇瑕梠㞯务䖤⯘ꥑ碫倝寓群暟涸婎殆ꆀ崵㹁䲿⣘ꅾ銳倰
岁佅䭯կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-TQ8050 NX ♲ꅾ㔋匧勍孞餘翫欽⟉ 

1.2 ⴔ區勵⟝ 
蒀靶叙SH-Rxi-5 Sil MS, 30 m×0.25 mm×0.25 μm 
叙庛玐䎸200˫(1 min)_20˫/min_ 320˫ (10 min) 
鵳呋〡庛䏞300 ˫ 
鲿孞䱽ⵖ垷䒭䛎絁鸟䏞34.6 cm/s 
鵳呋倰䒭♶ⴔ崨鵳呋 

鵳呋ꆀ1 μL 
猌㶩彂庛䏞200˫ 
䱹〡庛䏞320˫ 
唬崵㐼歏⾓靈靕歏⾓+0.5 kV 
ꅷ꧋倰䒭MRM⻊ざ暟⥌䜂錛邍 
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1.3 呋ㅷ⵸㢅椚 

 
愿 1. 呋ㅷ⵸㢅椚崨玐愿 

 

2絕卓♸雭雿 
2.1 叻ⲥㅷ很巊蒀靶㕃  

 
愿 2. 䖤⯘ꥑ叻ⲥ很巊蒀靶愿5 ng/mL 

邍 1. 䖤⯘ꥑ⻊ざ暟⥌䜂 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 CAS 尼 
⥂殆傞ꢂ

(min) 
㹁ꆀ猌㶩㼆 

(m/z) 
焥中歏⾓

CE 
㹁䚍猌㶩㼆 

(m/z) 
焥中歏⾓

CE 

1 곡䒭-䖤⯘ꥑ 
Syn-dechlorane 

plus 
135821-03-3 11.551 272.00>236.80 23 274.00>236.80 23 

2 导䒭-䖤⯘ꥑ 
Anti-dechlorane 

plus 
135821-74-8 12.298 272.00>236.80 23 270.00>234.80 23 

2.2 叻ⲥ刼絁ㄤꅾ㢕䚍崵霚 
⢪欽姻䊹掬⚹很⵫ꂁⵖ崽䏞ⴔⵆ⚹ 0.2ծ0.5ծ1.0ծ2.0ծ5.0ծ10ծ20ծ50 ng/mL 涸幊ざ叻ⲥ䊨⡲很

巊⟄ぐ⻊ざ暟崽䏞⚹埇㗂叻ծ油꬗獤⚹紷㗂叻絚ⵖ㢪叻岁叻ⲥ刼絁刼絁㥵愿 3 䨾爙կ》崽䏞⚹ 0.2 ng/mL
幊ざ叻ⲥ很巊鵶絯鵳呋 7 妃罌㻋油꬗獤ꅾ撑䚍油꬗獤嫱涸湱㼆叻ⲥ⨊䊵(RSD%)㼭✵ 7%ꅾ撑䚍葻
㥩կ⿬罌շHJ168-2010 梠㞯港崵 ⴔ區倰岁叻ⲥⵖ⥝雧䪮助㼋太ո㼜 7 妃鵶絯鵳呋崵霚絕卓欽絡雦㷖倰岁
雦皾⟉㐼唬ⴀꣳ䨾䖤絕卓⴩✵邍 2կ 

5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0

0.00
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0.50

0.75

1.00
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(x100,000)

1
2
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愿 3. 䖤⯘ꥑ叻ⲥ刼絁 

 

       

곡䒭-䖤⯘ꥑ                     导䒭-䖤⯘ꥑ 
愿 4. 䖤⯘ꥑ叻ⲥ很巊餘ꆀ蒀靶愿0.2 ng/mL 

邍 2. 䖤⯘ꥑ叻ⲥ刼絁絁䚍湱Ⱒ禹侨ծ唬ⴀꣳㄤꅾ撑䚍 

No. ⻊ざ暟ぜ獦 湱Ⱒ禹侨 
R 

唬ⴀꣳ
ng/mL 

油꬗獤 

1# 2# 3# 4# 5# 6# 7# RSD(%) 
1 곡䒭-䖤⯘ꥑ 0.9996 0.044 1,555 1,561 1,494 1,614 1,520 1,614 1,623 3.21 
2 导䒭-䖤⯘ꥑ 0.9997 0.096 1,286 1,366 1,284 1,173 1,388 1,435 1,316 6.48 

2.3 呋ㅷ⿺⸈叻㔐佐桧崵霚 
》鷓ꆀ㖑邍宐呋ㅷ䭽撑 1.3 䨾鶣鵳遤呋ㅷ⵸㢅椚た唬崵劢唬崵ⴀ湱Ⱒ⻊ざ暟կⵄ欽姼瑟涯呋ㅷ鵳遤

1 ng/L 崽䏞涸呋ㅷ⸈叻罌㻋㔐佐桧絕卓⴩✵邍 4կ 

 
愿 5. 㖑邍宐⸈叻呋ㅷ蒀靶愿 

邍 4. 㔐佐桧崵霚絕卓 

No. ⻊ざ暟ぜ獦 
呋ㅷゎꆀ 

ng/L 

崵㹁絕卓ng/L 

1# 2# 3# 䎂㖲㔐佐桧(%) 

1 곡䒭-䖤⯘ꥑ N.D. 1.01 1.09 0.93 101 
2 导䒭-䖤⯘ꥑ N.D. 1.01 1.18 0.86 102 

岤N.D.邍爙劢唬ⴀ 

Conc. (ng/mL)
0 10 20 30 40 50

Area

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5

1.4e5

1.6e5

1.8e5
syn-DP
y = 3578.387x + 920.8867
R² = 0.9993653    R = 0.9996826

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc. (ng/mL)
0 10 20 30 40 50

Area

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

7.0e4

8.0e4

9.0e4

1.0e5

1.1e5

1.2e5 anti-DP
y = 2301.059x + 1010.006
R² = 0.9994725    R = 0.9997362

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

5.78e2Q 272.00>236.80 (+)
RT=11.557

11.25 11.50 11.75
0.0e0

2.0e2

4.0e2

4.69e2Q 272.00>236.70 (+)

RT=12.304

12.00 12.25 12.50
0.0e0

2.0e2

4.0e2

6.0e2

5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0

0.0

0.5

1.0

1.5

2.0

2.5

(x10,000)
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3絕雿 
劥俒⢪欽䀙峸 GCMS-TQ8050 NX ♲ꅾ㔋匧勍孞餘翫欽⟉絕ざ BEIS 猌㶩彂䒊用✫梠㞯宐务䖤⯘ꥑ碫

暟餘婎殆ꆀ涸唬崵倰岁կ㖈 0.2~50 ng/mL 崽䏞薴㔵ⰻ䖤⯘ꥑ絆ⴔ絁䚍湱Ⱒ禹侨㖲㖈 0.9996 ⟄副⟉㐼
唬ⴀꣳ㖈 0.044~0.096 ng/mL ⛓ꢂկ》崽䏞⚹ 0.2 ng/mL 叻ⲥ很巊鵶絯鵳呋 7 妃䖤⯘ꥑ⻊ざ暟油꬗獤
湱㼆叻ⲥ⨊䊵㼭✵ 7%կ㖈瑟涯㖑邍宐呋ㅷ务鵳遤 1 ng/L 崽䏞⸈叻㹊낉㔐佐桧㖈 86-118%⛓ꢂկ霪倰岁
⾝併䏞넞ꅾ撑䚍㥩鷓欽✵㖑邍宐ծ㖑♴宐ծ䊨⚌䏑宐ㄤ欰崞寓宐务䖤⯘ꥑゎꆀ涸崵㹁կ 
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孞湱蒀靶-餘靶岁崵㹁㕼㡝⚥涸㢴守翫薅 
䶰 銳劥俒䒊用✫孞湱蒀靶-餘靶翫欽⟉崵㹁㕼㡝务 7 猫㢴守翫薅ゎꆀ涸ⴔ區倰岁կ呋ㅷ絑馄㡮䲿》ծⲙ
⻊たGCMS 鵳遤唬崵կ呋ㅷ幑⸈㔐佐桧㖈 90.2~100.2%⛓ꢂ叻ⲥ刼絁涸湱Ⱒ禹侨㖲㣐✵ 0.999絁䚍
葻㥩鵶絯 5 妃鵳呋油꬗獤 RSD ⧩㖲㼭✵ 5.0%礵㺙䏞葻㥩կ 

Ⱒꝶ霒孞湱蒀靶-餘靶翫欽⟉  㕼㡝  㢴守翫薅 
 

㢴守翫薅僽翫薅涸♧⡙孲⾲㶩鄄♧⚡䧴♧⚡⟄副涸守⾲㶩》去た䕎䧭涸守去捎碫⻊ざ暟, 㸐僽歋♧禹
⴩守⻊翫薅涸䒗匬⡤絆䧭涸♧㣐碫剣纸ゎ守⻊ざ暟, Ⱖずⴔ䒗匬⡤ㄤず禹暟㢴鴪209猫, 鸑䌢皍獦PCBsկ荈
➢PCBs封僈䎇㹊梡䊨⚌欰❡た鄄䎛岌欽✵ぐ猫欰❡곭㚖,㥵」⾓㐼㼋掚禹絡掚鲿⡤嶹徾屘嶃俱⽼
腒堩脸ծ屘怚涸幑⸈⵫瘝կPCBs⡲⚹Ⱙ㘗涸䭯⛉䚍剣纸寓群暟POPsⰨ㢊:ꦼ꣭鍒䚍ծ欰暟嫫䚍ծ欰暟
襴獤䚍ծ鵴騄猌鴲獴䚍涸暵䖄Ⱘ剣珘㹁涸暟椚⻊㷖䚍餘㾩✵⼱䮦封䧴♶䮦封暟餘Ⱘ剣鳅䔂涸臱赤䚍կ 

愿1. 㢴守翫薅絕匬爙䠑愿 

PCBs㖈梠㞯务剣䖎넞涸婎殆䚍կ研IPCSⴀ晜涸(1987)梠㞯⽡欰㛇ⲥ(2)➝絏荈1930䎃⟄勻
Ⰼ⚆歲PCBs涸稡雦❡ꆀ紨⚹100♰ょⰦ务♧⼱⟄副溶鵳Ⰶ㘏㖤㛜佞㖞ㄤ鄄㞅㙵㸐⼜湱䔲珘㹁
罜⚂ꅺ佞䖎䢨կⰦ⡮涸㣐鿈ⴔ鸑鵂♴⴩鸀䖈鵳Ⰶ梠㞯ꥥ䊨⚌䏑宐鵳Ⰶ屎崨䧴屠䁘宐⡤➢ꬋ㺙꡻
禹絡涸幷怩䧴㛜佞㖈㘏㖤㛜佞㖞歋✵揯⻊ゎPCBs涸暟餘ꅺ佞ⵌ㣐孞务կ鵳Ⰶ梠㞯务涸PCBs涸剒
絊餞㶸䨾⚺銳僽屎崨屠䁘宐⡤涸䏀岞〫剣䖎㼱鿈ⴔ鸑鵂欰暟⡲欽ㄤ⯕鍒⡲欽封欰鲮⻊կ 

荈1968 䎃傈劥⻌⛰䊜犷䀔⿦封欰✫碛禄屘✲⟝た㢴守翫薅㼆梠㞯涸䕧ㆇㄤ寓群꡼곿䒸饰✫➃
⼜䎛岌涸ꅾ錠♸灇瑕կ湡⵸ぐ㕂㖲ⵖ㹁✫⚚呔涸岁䖒⚚犜欰❡ㄤ⢪欽㢴守翫薅կ2001䎃5剢22傈翫ざ㕂
㖈榰Ⱙ〮䒓涸梠㞯㣐⠔副150㢴⚡㕂㹻翫ざ皊縭✫շⰢ✵䭯⛉䚍剣纸寓群暟涸倛䗞ㆥ㼷种Ⱆ紨ոⰖ紨錞
㹁犜姺⢪欽12 猫넞嫫⻊㷖ㅷ Ⱖ务㢴守翫薅瘝7猫⻊ざ暟㖈2025䎃⵸㼜㖈Ⰼ⚆歲薴㔵ⰻ模Ⰼ犜姺欰❡ㄤ
⢪欽㖈梠㞯务涸遤⚹⿺Ⱖ嫫椚溶䧭⚹➃⼜Ⱒ岤涸掚挿⛓♧կ 

䧮㕂僽շ倛䗞ㆥ㼷种Ⱆ紨ո涸皊紨㕂䧮㕂㖈1989䎃㼜PCBs⴩Ⰶ宐务⠏⯓䱽ⵖ寓群暟랱ぜ⽀䎇
✵1992䎃㹊倶✫ゎ㢴守翫薅䏑暟寓群䱽ⵖ叻ⲥGB13015-91կ倝골䋒涸շ㖑邍宐梠㞯餘ꆀ叻ⲥո
GB3838-2002务錞㹁꧋务䒭欰崞껏欽宐ծ㖑邍宐彂㖑宐务㢴守翫薅涸ゎꆀ♶腊馄鵂2×10-5 mg/Lկ
告㼆✵㕼㡝务㢴守翫薅㼿偽僈鲷涸餘ꆀ叻ⲥ⿺唬崵倰岁կ 

劥俒ⵄ欽䀙峸孞湱蒀靶-餘靶翫欽⟉GCMS-QP2010 Ultra崵㹁㕼㡝务㢴守翫薅倰岁皍⽀倰⤑腊㢿
ⲥ鲷涸崵㹁㕼㡝务㢴守翫薅涸ゎꆀկ 
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1㹊낉鿈ⴔ 
1.1 呋ㅷ⵸㢅椚姿낢 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.2 ⟉㐼勵⟝ 
⟉㐼䀙峸 GCMS-QP2010 Ultra 孞餘翫欽⟉ 
蒀靶叙Rtx-5ms 30 m×0.25 mm×0.25 µm 
叙庛100˫(0.5 min)30 ˫/min280 ˫(10 min)  
叙崨ꆀ1.0 mL/min  
崨鸟䱽ⵖ倰䒭䛎絁鸟䏞倰䒭 
鵳呋〡庛䏞280 ˫ 
鵳呋倰䒭♶ⴔ崨  

鵳呋ꆀ1 µL 
猌㶩彂庛䏞260 ˫ 
䱹〡庛䏞280 ˫ 
䪊䲽餘ꆀ薴㔵45։500 amu 
ꅷ欽 scan 倰䒭㹁䚍 
ꅷ欽 SIM 倰䒭㹁ꆀ 

 

2絕卓♸雭雿 
2.1 㢴守翫薅叻ⲥ靶㕃 
㢴守翫薅叻ⲥ很巊䪊䲽䚪猌㶩崨愿⿺餘ꆀ蒀靶愿㥵愿 2 䨾爙կ 

㕼㡝呋ㅷ굥䎁磋烱 

獦》 2.0 g±20 mg 呋ㅷⵌⰨ㝱梯槴霚
盗 

⸈Ⰶ 20 mL ⚋ꂼ:姻溶掬(1:1)ⵌⰨ㝱梯
霚盗务 

馄㡮 30 min 

猌䗱獴》副幡巊⸈Ⰶ⚋ꂼ:姻溶掬
(1:1)ꅾ撑䲿》 2 妃 

ざ䎇副幡巊偒鲮襒封崽綫紨 1 mL 

鵂 C18 叙姻䊹掬峤膴 

偒鲮襒封崽綫㹁㺂荛 1 mL 

GCMS 崵霚 
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愿 2. 㢴守翫薅 TIC 愿 
邍 1. 7 猫㢴守翫薅⻊ざ暟ぜ獦⿺⥂殆傞ꢂ 

ID ⻊ざ暟ぜ獦 ⥂殆傞ꢂ (min 
1 PCB28 (2,4,4-Trichlorobiphenyl) 6.258 
2 PCB52 (2,2,5,5-Tetrachlorobiphenyl) 6.492 
3 PCB101 (2,2,4,5,5-Pentachlorobipenyl) 7.125 
4 PCB118 (2,3,4,4,5-Pentachlorobiphenyl) 7.667 
5 PCB138 (2,2,3,4,4,5-Hexachlorobiphenyl) 7.858 
6 PCB153 (2,2,4,4,5,5-Heptachlorobiphenyl) 8.158 
7 PCB180 (2,2,3,4,4,5,5-Heptachlorobiphenyl) 8.967 

           
邍 2. 7 猫㢴守翫薅猌㶩鷥䭊 

ID ⻊ざ暟ぜ獦 㹁ꆀ猌㶩(m/z) ⿬罌猌㶩(m/z) 
1 PCB28 256 258ծ186 
2 PCB52 292 220ծ290 
3 PCB101 326 254ծ328 
4 PCB118 326 328ծ254 
5 PCB138 360 362ծ290 
6 PCB153 360 362ծ290 
7 PCB180 394 396ծ324 

 

2.2 叻ⲥ刼絁 
ꂁⵖ㢴守翫薅幊ざ叻巊崽䏞ⴔⵆ⚹ 0.005ծ0.01ծ0.05ծ0.1ծ0.3 µg/mLSIM 倰䒭ꅷ꧋䖤ⵌ叻ⲥ刼

絁㥵♴愿 3 䨾爙湱Ⱒ禹侨 R ⧩㖲㖈 0.999 ⟄副կ 
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326.00 (10.00)
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TIC

1 2 3
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0.0 0.1 0.2 浓浓
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峰峰峰(x10,000)

2,4,4’-Trichlorobiphenyl  
R = 0.99960 
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峰峰峰(x10,000)

2,2’,4,5,5’-Pentachlorobipenyl 
R = 0.9995 



 

165 

                           
                                                            

   

 
     
 
 

 
 
 
 
 
 
 
 
 
 
 

 

2.3 礵㺙䏞㹊낉 
》 0.01 µg/mL 涸 7 猫㢴守翫薅幊ざ叻巊鵶絯崵㹁 5 妃罌㻋⟉㐼礵㺙䏞ꅾ撑䚍絕卓錛邍 3ծ邍 4

䨾爙կ 
邍 3. ⥂殆傞ꢂꅾ撑䚍侨研n=5 

䎸尼 PCB28 PCB52 PCB101 PCB118 PCB138 PCB153 PCB180 
1 6.268 6.495 7.135 7.674 7.867 8.172 8.980 
2 6.268 6.496 7.135 7.674 7.867 8.172 8.979 
3 6.269 6.496 7.136 7.675 7.867 8.173 8.981 
4 6.268 6.496 7.135 7.674 7.866 8.172 8.979 
5 6.268 6.496 7.136 7.674 7.866 8.172 8.979 

䎂㖲⧩ 6.268 6.496 7.135 7.674 7.867 8.172 8.980 
RSD% 0.007 0.007 0.008 0.006 0.007 0.005 0.010 

 
邍 4. 油꬗獤ꅾ撑䚍侨研(n=5) 

䎸尼 PCB28 PCB52 PCB101 PCB118 PCB138 PCB153 PCB180 
1 2,098 1,498 1,423 1,953 1,158 1,099 843 
2 2,145 1,441 1,432 1,887 1,181 1,097 850 
3 2,112 1,424 1,402 2,083 1,158 1,065 842 
4 2,130 1,460 1,396 1,935 1,185 1,061 863 
5 2,096 1,414 1,399 1,929 1,168 1,045 856 

䎂㖲⧩ 2,116 1,447 1,410 1,957 1,170 1,073 851 
RSD% 1.0 2.3 1.1 3.8 1.1 2.2 1.0 

0.0 0.1 0.2 浓浓
0.0

1.0

2.0

3.0

4.0

5.0
峰峰峰(x10,000)

2,3’,4,4’,5-Pentachlorobiphenyl 
R = 0.99942 

0.0 0.1 0.2 浓浓
0.0

0.5

1.0

1.5

2.0

2.5

3.0

峰峰峰(x10,000)

2,2’,3,4,4’,5’-Hexachlorobiphenyl 
R = 0.99957 

2,2’,4,4’,5,5’-Heptachlorobiphenyl  
R = 0.99959 

0.0 0.1 0.2 浓浓
0.0

0.5

1.0

1.5

2.0

2.5

峰峰峰(x10,000)

0.0 0.1 0.2 浓浓
0.0

0.5

1.0

1.5

2.0

峰峰峰(x10,000)

2,2’,3,4,4’,5,5’-Heptachlorobiphenyl 
R = 0.99966 

愿 3. 7 猫㢴守翫薅叻ⲥ刼絁 
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邍 5. ⸈叻㔐佐絕卓 

䎸尼 PCB28 PCB52 PCB101 PCB118 PCB138 PCB153 PCB180 
1 0.00493 0.00465 0.00502 0.00461 0.00451 0.00507 0.00483 
2 0.00466 0.00443 0.00507 0.00481 0.00458 0.00467 0.00468 
3 0.00488 0.00473 0.00499 0.00465 0.00464 0.00483 0.00494 
4 0.00480 0.00442 0.00491 0.00473 0.00456 0.00478 0.00459 
5 0.00475 0.00433 0.00505 0.00481 0.00485 0.00496 0.00471 

䎂㖲⧩(µg/g) 0.00480 0.00451 0.00501 0.00472 0.00463 0.00486 0.00475 
RSD% 2.2 3.8 1.3 1.9 2.9 3.2 2.9 

䎂㖲㔐佐桧% 96.1 90.2 100.2 94.4 92.6 97.2 95.0 

2.4 㔐佐桧㹊낉 
ⲥ鲷獦》 5 ⼝㕼㡝瑟涯呋ㅷ㼜㢴守翫薅幊ざ叻巊幑⸈✵ 5 ⼝瑟涯呋ㅷ务幑⸈崽䏞⚹ 

0.005 µg/g䭽 1.1 姿낢鵳遤呋ㅷ⵸㢅椚罌㻋倰岁㔐佐桧絕卓㥵邍 5 䨾爙կ 

愿 4. 瑟涯呋ㅷ TIC 愿                            愿 5. 瑟涯呋ㅷ⸈叻 TIC 愿 

2.5 唬崵ꣳ 
⟄ 3 ⦔⥌㐾嫱雦皾 7 猫㢴守翫薅涸唬ⴀꣳ10 ⦔⥌㐾嫱雦皾 7 猫㢴守翫薅涸㹁ꆀꣳぐ絆ⴔ涸唬ⴀ

ꣳ⿺㹁ꆀꣳ錛邍 6կ 
邍 6. 㢴守翫薅涸唬崵ꣳ⿺㹁ꆀꣳ 

ID ⻊ざ暟 唬ⴀꣳµg/ kg 㹁ꆀꣳµg/kg 
1 PCB28 0.11 0.36 
2 PCB52 0.08 0.27 
3 PCB101 0.09 0.30 
4 PCB118 0.13 0.43 
5 PCB138 0.09 0.31 
6 PCB153 0.10 0.33 
7 PCB180 0.14 0.47 

 

3. 絕雿 
劥俒ⵄ欽䀙峸涸 GCMS-QP2010 Ultra 孞湱蒀靶餘靶翫欽⟉崵㹁㕼㡝务 7 猫㢴守翫薅倰岁乼⡲皍⽀

絁䚍ծꅾ撑䚍㥩⸈叻㔐佐桧㖈 90.2~100.2%⛓ꢂ模Ⰼ忘駈㕼㡝务㢴守翫薅唬崵涸銳宠㼆㕼㡝务㢴守翫
薅涸港崵Ⱘ剣鳅䔂涸㹊欽䚍կ 
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GCMS 餏⻊㷖歏猌岁崵㹁㕼㡝⚥涸瀊Ꝇ守⻊瀖蹙 
䶰 銳瀊Ꝇ守⻊瀖蹙SCCPs僽鵛䎃勻梠㞯猰㷖♸ⴔ區⻊㷖涸掚挿⛓♧㔔Ⱖ絕匬撑勇䚍Ɀ㹁✫䒊用ⴔ
區倰岁匧Ⱘ䮋䧶䚍կ劥灇瑕⢪欽䀙峸 GCMS-QP2020 NX䒊用✫ NCI 餏⻊㷖彂崵㹁㕼㡝呋ㅷ SCCPs 涸倰
岁կ鸑鵂㢴碫㘗叻ⲥㅷ⢪欽守ゎꆀ-䚪ㆇ䎾㔔㶩⡲吥ⲥ刼絁絁䚍䬾ざ㔐䔱禹侨葻㥩(R2>0.87)կ罌㻋
㕼㡝㹊꣢呋ㅷ呋ㅷ务 C10 ㄤ C11 僽⚺銳涸絆ⴔⴔⵆ⽑ⵌ䚪 SCCPs 涸 66.4%ㄤ 21.7%կ霪倰岁僽湡⵸㷖助
歲崵㹁 SCCPs 涸絑Ⱙ倰岁⛓♧㖈崵㹁 SCCPs 崽䏞涸ず傞❠〳罌㻋 SCCPs 涸ず偛⡤ⴔ䋒⚹灇瑕 SCCPs
涸寓群勻彂鴲獴鲮⻊瘝䲿⣘䪮助佅䭯կ 

Ⱒꝶ霒孞湱蒀靶餘靶⟉  瀊Ꝇ守⻊瀖蹙  㕼㡝  餏⻊㷖歏猌   
 

瀊Ꝇ守⻊瀖蹙(SCCPs焫⾲㶩侨 10-13 ⚡)僽♧碫➃䊨ざ䧭涸湬Ꝇ姻匬掬捎守去遥欰暟կSCCPs ⚺銳欽
✵㝕俱ծ堩脸欽ㅷ涸鳇⸔㟞㝕⵫ㄤ꣖敍⵫ծ㺙㼓⵫ծ磨ざ⵫⟄⿺ꆄ㾩⸈䊨巊瘝կSCCPs Ⱘ剣䭯⛉䚍ծ欰暟㺢
꧋䚍⟄⿺悶㖈欰暟嫫䚍կ2017 䎃 4 剢SCCPs 鄄姻䒭⴩Ⰶ倛䗞ㆥ㼷种Ⱆ紨「䱽ぜ⽀꣡䔶 A务կ务㕂僽
⚆歲痦♧㣐守⻊瀖蹙欰❡㕂䎃❡ꆀ馄鵂 100 ♰ょկ守⻊瀖蹙涸㣐ꆀ欰❡♸⢪欽⢪䖤鵯碫撑勇⻊ざ暟㖈⚆
歲ぐ㖑涸梠㞯➝餘务鄄䎛岌唬ⴀ⚂Ⱖゎꆀ宐䎂兜麑嫱⠛絡䭯⛉䚍剣纸暟㥵㢴守翫薅PCBsㄤ㢴徃翫薅
ꄍPBDEs荛㼱넞ⴀ 1-2 ⚡侨ꆀ紩կ 

䧮㕂㕼㡝寓群屛椚㢅✵ⴲ紩꣌媯㕂⸉ꤎ⽪封涸շ㕼㡝寓群꣈屛遤⸓雦够ո銳宠䒓㾝㕼㡝寓群靈叅
䱍䳣㕼㡝梠㞯餘ꆀ朐ⲃկ㕼㡝⡲⚹寓群暟涸彂ㄤ宨㼆剣纸寓群暟Ⱘ剣♧㹁涸エ꣡⡲欽䎇⚂ꥥ梠㞯勵⟝䕧
ㆇ㼜寓群暟䱗佞ⵌⰦ➭梠㞯➝餘务㔔姼㼆✵㕼㡝务 SCCPs 涸餻㶸䞔ⲃ♸梠㞯暵䚍僽䧮⼜❑䖉灇瑕ㄤⰢ
岤涸꡼곿կGC-LRMS 㖈餏⻊㷖歏猌彂NCI垷䒭♴㼆✵㢴⽖去剣纸暟剣葻㥩涸ㆇ䎾⚂腊㢿罌㻋ぐず偛⡤
涸ⴔ䋒暵䖄㔔姼僽ⴔ區 SCCPs 涸絑Ⱙ倰岁⛓♧կ劥灇瑕ꅷ欽䀙峸 GCMS-QP2020 NXNCI岁崵㹁㕼㡝
务 SCCPs 涸ゎꆀㄤず偛⡤ⴔ䋒կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
GCMS-QP2020 NX 孞湱蒀靶餘靶翫欽⟉ 

1.2 ⴔ區勵⟝  
蒀靶叙Rx-5 MS (30 m×0.25 mm×0.25 µm) 
叙庛80 ˫(1 min)_15 ˫/min_270 ˫(5 min) 
鵳呋〡庛䏞260 ˫ 
崨鸟䱽ⵖ倰䒭䛎⾓倰䒭 
⾓⸂37.7 kPa 

鵳呋倰䒭♶ⴔ崨鵳呋 
猌㶩⻊倰䒭NCI 
猌㶩彂庛䏞200 ˫ 
蒀靶餘靶䱹〡庛䏞280 ˫ 
唬崵㐼歏⾓靈靕歏⾓+0.3 kV 

  

2呋ㅷ⵸㢅椚 
呋ㅷ⵸㢅椚崨玐㥵愿1䨾爙կ 
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愿1. 㕼㡝呋ㅷ⵸㢅椚崨玐爙䠑愿 

 

3絕卓♸雭雿 
3.1 SCCPs 叻ⲥ很巊ꂁⵖ 

⿬撑俒柄[1]涸倰岁㼜崽䏞⚹ 100 µg/mL守ゎꆀ⚹ 51.5%ㄤ 55.5%涸 SCCPs 叻巊䭽⡤獤嫱 11 幊
ざ䖤ⵌ守ゎꆀ⚹ 53.5%涸叻巊㼜崽䏞⚹ 100 µg/mL守ゎꆀ⚹ 55.5%ㄤ 63%涸 SCCPs 叻巊䭽⡤獤嫱 1:1
幊ざ䖤ⵌ守ゎꆀ⚹ 59.25%涸叻巊Ⱏ䖤ⵌ守ゎꆀ⚹ 51.5%ծ53.5%ծ55.5%ծ59.25%ㄤ 63%❀猫守ゎꆀ
涸叻巊㖈叻巊务⸈Ⰶ剏去ⰻ叻ㄤ鵳呋ⰻ叻SCCPs 叻ⲥㅷ剒絊崽䏞 10 µg/mL⟄守ゎꆀ 55.5%叻ⲥㅷ
⚹⢾崵㹁涸瀊Ꝇ守⻊瀖蹙⽀⡤㥵♴愿 2 䨾爙կ 

 
愿 2. 守ゎꆀ 55.5%涸瀊Ꝇ守⻊瀖蹙10 µg/mL叻ⲥㅷ蒀陗愿 

岤⚹✫Ⲹ㼱务Ꝇ守⻊瀖蹙 MCCPs 㼆✵湡叻絆ⴔ涸䎁䪓㔔姼ず♧⚡呋ㅷ鵘遤 4 ꛏ➢副䖃♴⣜妃⚹ C10/C15ծC11/C16ծ
C12/C17 ㄤ C13/C14 涸 TIC 愿կ 

3.2 SCCPs ず偛⡤⥌䜂 
SCCPs 务ず♧⚡ⴔ㶩䒭㔔⚹守》去⡙縨♶ず䧴⺫ゎ✫䧭涰副⼪涸ずⴔ䒗匬⡤鵯❈䒗匬⡤涸⥂殆傞

ꢂ♶㽴湱ず㼋荝㖈蒀靶愿副ッ梡瞭油կ㖈 NCI 垷䒭♴䖉崵暟ㆇ䎾「ⵌ守ゎꆀㆇ䎾䖎㣐鸑䌢 NCI 彂㼆
✵守⾲㶩侨㼭✵ 5 涸ず偛⡤ㆇ䎾鳅烯㼋荝⡛守絆ⴔ涸娂錠կꤑ✫䚪ꆀ罌㻋㢪ぐず偛⡤涸ⴔ䋒⛲僽湡⵸
灇瑕涸掚挿կ剣俒柄盟麤SCCPs 涸悶㖈嫫䚍ㄤ欰暟㺢꧋䚍♸守⾲㶩》去侨湡ㄤ焫ꝆꟋ䏞剣Ⱒկ劥灇瑕⺫
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ゎ C10-13 ㄤ Cl5-10 絆ざ薴㔵ⰻ涸 24 ⚡ず偛⡤Ⱖ⥌䜂㥵邍 1 䨾爙Ⱙ㘗ず偛⡤涸 MC 愿㥵愿 3 䨾爙կ 
邍 1. 瀊Ꝇ守⻊瀖蹙♶ず⽀⡤⿺ⰻ叻⥂殆傞ꢂ⿺㹁䚍㹁ꆀ猌㶩 

No. ぜ獦 䎂㖲ⴔ㶩ꆀ 䎂㖲⥂殆傞ꢂmin 㹁ꆀ猌㶩 (m/z) 㹁䚍猌㶩 (m/z) 
1 13C10H16Cl6 359.0 9.440 323.00 325.00 
2 C10H17Cl5 314.5 7.075 279.00 277.00 
3 C10H16Cl6 349.0 8.755 312.90 314.90 
4 C10H15Cl7 383.5 9.686 346.90 348.90 
5 C10H14Cl8 418.0 10.273 380.90 382.90 
6 C10H13Cl9 452.5 11.348 416.80 414.80 
7 C10H12Cl10 487.0 12.400 450.80 448.80 
8 C11H19Cl5 328.5 8.171 293.00 291.00 
9 C11H18Cl6 363.0 9.444 327.00 325.00 
10 C11H17Cl7 397.5 10.393 360.90 362.90 
11 C11H16Cl8 432.0 10.957 394.90 396.90 
12 C11H15Cl9 466.5 11.615 430.90 428.90 
13 C11H14Cl10 501.0 12.567 464.80 462.80 
14 C12H21Cl5 342.5 10.534 307.00 305.10 
15 C12H20Cl6 377.0 9.927 341.00 343.00 
16 C12H19Cl7 411.5 11.130 374.90 376.90 
17 C12H18Cl8 446.0 11.777 408.90 410.90 
18 C12H17Cl9 480.5 12.394 444.90 442.90 
19 C12H16Cl10 515.0 13.415 478.80 476.80 
20 C13H23Cl5 356.5 10.633 321.10 319.10 
21 C13H22Cl6 391.0 11.116 355.00 357.00 
22 C13H21Cl7 425.5 11.878 389.00 391.00 
23 C13H20Cl8 460.0 12.404 422.90 424.90 
24 C13H19Cl9 494.5 13.101 458.90 456.90 
25 C13H18Cl10 529.0 13.684 492.90 490.90 
26 Dechlorane 603 638.0 14.800 236.90 238.90 
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愿3. 守ゎꆀ55.5%涸瀊Ꝇ守⻊瀖蹙叻ⲥㅷ务♶ず⽀⡤MC愿眜䌴䨾ꣳ➑縄⴩ㆇ䎾鳅넞涸⽀⡤ 

7.99e2Q 293.00 (+)

S55.5 sim2

6 8 10

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

3.15e2Q 279.00 (+)

S55.5 sim1

6 8

0.0e0

5.0e1

1.0e2

1.5e2

2.0e2

2.5e2

3.0e2

7.64e2Q 312.90 (+)

S55.5 sim1

6 8 10

0.0e0

2.0e2

4.0e2

6.0e2

4.11e2Q 346.90 (+)

S55.5 sim1

8 10 12

0.0e0

1.0e2

2.0e2

3.0e2

4.0e2

3.31e2Q 380.90 (+)

S55.5 sim1

8 10 12

0.0e0

5.0e1

1.0e2

1.5e2

2.0e2

2.5e2

3.0e2

C10H17Cl5 C10H16Cl6 C10H15Cl7 C10H14Cl8 

3.22e3Q 327.00 (+)

S55.5 sim2

8 10 12

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

3.0e3

3.15e3Q 360.90 (+)

S55.5 sim2

8 10 12

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

3.0e3

7.71e2Q 394.90 (+)

S55.5 sim2

10 12 14

0.0e0

2.0e2

4.0e2

6.0e2

C11H19Cl5 C11H18Cl6 C11H17Cl7 C11H16Cl8 

2.36e3Q 341.00 (+)

S55.5 sim3

8 10 12 14

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

3.12e3Q 374.90 (+)

S55.5 sim3

8 10 12 14

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

3.0e3

1.15e3Q 408.90 (+)

S55.5 sim3

8 10 12 14

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

1.0e3

2.67e2Q 444.90 (+)

S55.5 sim3

10 12 14 16

0.0e0

5.0e1

1.0e2

1.5e2

2.0e2

2.5e2

C12H20Cl6 C12H19Cl7 C12H18Cl8 C12H17Cl9 

1.04e3Q 355.00 (+)

S55.5 sim4

8 10 12 14

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

1.0e3

1.20e3Q 389.00 (+)

S55.5 sim4

8 10 12 14

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

1.0e3

1.2e3

8.92e2Q 422.90 (+)

S55.5 sim4

10 12 14 16

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

2.52e2Q 458.90 (+)

S55.5 sim4

10 12 14 16

0.0e0

5.0e1

1.0e2

1.5e2

2.0e2

2.5e2

C13H22Cl6 C13H21Cl7 C13H20Cl8 C13H19Cl9 



 

171 

3.3 叻ⲥ刼絁 
呏研俒柄ս2վ涸灇瑕絕卓蕯㖈NCI垷䒭♴꨽銳罌㻋ず偛⡤涸ⴔ䋒鸑䌢꨽㼜叻ⲥㅷ涸守ゎꆀㄤ䚪ㆇ䎾

㔔㶩⨞絁䚍䬾ざկ⿬罌Tomy倰岁㼜❀猫叻巊鵳遤ⴔ區嫦⚡叻巊ⴔ區4ꛏⰦ湡涸僽1㟞⸈ぐ湡叻ㄤ
⿬罌猌㶩涸䪊䲽傞ꢂ2➃⚹㼜〳腊㶸㖈䎁䪓涸SCCPsㄤMCCPsⴔ㖈ず♧絆䗳銳傞鸑鵂鍒✳⯋♧妃倰玐
俒柄ս3վ䧴湡錠嫱㼆岁㼜⚙罏⼓ⴔկ呏研㥵♴Ⱆ䒭1-4雦皾ⴀTotal response factorㄤChlorine 
content⟄Total response factor⚹紷㗂叻Chlorine content⚹埇㗂叻鵳遤䬾ざ䖤ⵌ吥ⲥ刼絁愿4կ 

Relative total CP area =
( )

( )
i i

i

ISTDarea

groupcongenerarea
   (1) 

Total response factor (CP mixture) = ( )
( ).

..

StdCPsamount

StdareaCPtoalrel    (2) 

Chlorine content = 
( ) ( )

i

ii

areaCPtotalrel

groupcongcontentchlorinegroupcongarearel

.

...
   (3) 

Total response factor = ax + b   (4) 

Ⱖ务area油꬗獤congener group24猫SCCPs⽀⡤Chlorine content叻ⲥㅷ雦皾䖤ⴀ涸守ゎ
ꆀa歋Total response factorㄤChlorine content鸑鵂絁䚍䬾ざ䖤ⵌ涸倰玐涸俷桧b倰玐䨔騄կ 

 

  愿 4. Total response factor ㄤ Chlorine content 刼絁⿺絁䚍湱Ⱒ禹侨 
  

y = 1.9692x - 113.56
R² = 0.8774
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3.4 唬崵ꣳ 
呏研 10 µg/mL 涸 55.5%叻呋侨研⟄ 3 ⦔⥌㐾嫱(peak to peak)雦皾瀊Ꝇ守⻊瀖蹙唬崵ꣳ㥵邍 2 䨾

爙Cl5 涸 LOD 僈儑⨊넞鵯僽歋✵ NCI 彂㼆⡛守涸ㆇ䎾娂錠䨾㼋荝涸鿈ⴔ Cl10 ず偛⡤涸 LOD ⛲⨊넞
鵯♸Ⱖ㖈叻ⲥㅷ务䨾⽑涸涰ⴔ嫱鳅⡛剣Ⱒկ 

邍 2. 守ゎꆀ 55.5%涸叻ⲥㅷぐ⽀⡤涸唬崵ꣳLODµg/mL 

No. ぜ獦 LOD 
 

No. ぜ獦 LOD 
1 C10H17Cl5 38.96 

 
13 C12H21Cl5 4.82 

2 C10H16Cl6 2.27 
 

14 C12H20Cl6 0.90 
3 C10H15Cl7 2.94 

 
15 C12H19Cl7 0.33 

4 C10H14Cl8 2.32 
 

16 C12H18Cl8 0.77 
5 C10H13Cl9 15.00 

 
17 C12H17Cl9 3.49 

6 C10H12Cl10 16.22 
 

18 C12H16Cl10 15.00 
7 C11H19Cl5 2.43 

 
19 C13H23Cl5 176.47 

8 C11H18Cl6 0.42 
 

20 C13H22Cl6 1.05 
9 C11H17Cl7 0.33 

 
21 C13H21Cl7 1.14 

10 C11H16Cl8 1.05 
 

22 C13H20Cl8 2.00 
11 C11H15Cl9 8.93 

 
23 C13H19Cl9 7.61 

12 C11H14Cl10 6.16 
 

24 C13H18Cl10 44.12 

3.5 呋ㅷ崵㹁絕卓 
ⴔ區✫♲⚡㕼㡝呋ㅷⰩ㘗㕼㡝呋ㅷ#1SCCPs 涸蒀靶愿錛愿 5ず偛⡤ⴔ䋒錛愿 6㹁ꆀ絕卓錛

邍 2կ 

 
愿 5. Ⱙ㘗㕼㡝呋ㅷ涸蒀陗愿 

岤⚹✫Ⲹ㼱 MCCPs 涸䎁䪓㔔姼ず♧⚡呋ㅷ鵘遤㔋ꛏ➢副䖃♴⣜妃⚹ C10/C15ծC11/C16ծC12/C17 ㄤ C13/C14 涸 TIC 愿կ 
  

5.0 7.5 10.0 12.5 15.0 17.5

0.25

0.50

0.75

1.00(x100,000)
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邍 3. 㕼㡝呋ㅷ SCCPs 崵㹁絕卓 

呋ㅷ ID 㹁ꆀ絕卓(ng/g dw) 剏去暟㔐佐桧% 

#1 197 82 
#2 336 93 
#3 2350 75 

愿 6 㾝爙✫霪呋ㅷ涸 24 猫 SCCPs ず偛⡤ⴔ䋒կ➢焫Ꝇⴔ䋒溏 C10 ㄤ C11 僽⚺銳涸涸絆䧭ⴔⵆ⽑ⵌ䚪
SCCPs 涸 66.4%ㄤ 21.7%➢守⾲㶩侨湡溏Cl6 ㄤ Cl5 僽⚺銳涸䧭ⴔկ 

 
愿 6. 㕼㡝呋ㅷ务 SCCPs ず偛⡤涸ⴔ䋒 

 

4絕雿 
 劥灇瑕⢪欽䀙峸 GCMS-QP2020 NX 孞湱蒀靶餘靶翫欽⟉䒊用✫ NCI 餏⻊㷖彂ⴔ區㕼㡝呋ㅷ SCCPs 涸

倰岁կꅷ欽㢴碫㘗叻ⲥㅷ守ゎꆀ-䚪ㆇ䎾㔔㶩⡲愿絁䚍䬾ざ㔐䔱禹侨葻㥩(R2>0.87)կ⟄ 3 ⦔⥌㐾嫱(peak to 
peak)雦皾守ゎꆀ 55.5%SCCPs 叻ⲥㅷぐず偛⡤涸唬ⴀꣳLOD 薴㔵㖈 0.33-176 µg/mL鵯♸ NCI 彂㼆守
》去侨湡涸併䠭䚍⟄⿺叻ⲥㅷ絆䧭稒㺙湱Ⱒկ罌㻋㕼㡝㹊꣢呋ㅷ呋ㅷ务 C10 ㄤ C11 僽⚺銳涸絆ⴔⴔⵆ⽑
ⵌ䚪 SCCPs 涸 66.4%ㄤ 21.7%կ霪倰岁僽湡⵸猰灇歲崵㹁 SCCPs 涸絑Ⱙ倰岁⛓♧〳⟄罌㻋 SCCPs 涸崽
䏞ㄤず偛⡤ⴔ䋒⚹灇瑕 SCCPs 涸寓群勻彂鴲獴鲮⻊瘝䲿⣘䪮助佅䭯կ 

 

5. ⿬罌俒柄 
[1] Reth M., Zencak Z., Oehme M et al. New quantification procedure for the analysis of chlorinated paraffins using electron 
capture negative ionization mass spectrometry. Journal of Chromatography A, 2005, 1081:225-231 
[2] Tomy G.T., Stem G.A., Muir D.C.G. et al.Quantifying C10-C13 Polychloroalkanes in Environment Samples by High 
Resolution Gas Chromatography/Electron Capture Negative Ion Mass Spectrometry. Analytical Chemistry. 1997, 69:2762-
2771 
[3] Zeng L., Wang T., Han W., et al. Spatial and Vertical Distribution of Short Chain Chlorinated Paraffins in Soils from 
Wastewater Irrigated FarmLands. Environmental Science & Technology. 2011, 45(6): 2100-2106. 
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GCMSMS 崵㹁㕼㡝⚥ 5 猫巊兪⽀⡤⻊ざ暟ゎꆀ 
䶰 銳劥俒ꅷ欽馄㡮䲿》ㄤ SPE ⲙ⻊倰䒭絕ざ䀙峸♲ꅾ㔋匧勍孞餘翫欽⟉ GCMS-TQ8050 NX䒊用✫㕼
㡝呋ㅷ务 5 猫巊兪⽀⡤⻊ざ暟ゎꆀ涸唬崵倰岁կ㖈 1~20μg/L 崽䏞薴㔵ⰻ5 猫⻊ざ暟絁䚍葻㥩》 5 μg/L
幊ざ叻ⲥ很巊鵶絯 6 妃鵳呋5 猫⻊ざ暟油꬗獤 RSD ⧩㖲㼭✵ 5%ꅾ撑䚍葻㥩呋ㅷ⸈叻崵霚㔐佐桧鴪
ⵌ 103.58%~113.03%կ倰岁忘駈㹊낉㹔㼆⻊ざ暟礵鲷㹁ꆀ涸銳宠կ 

Ⱒꝶ霒♲ꅾ㔋匧勍孞餘翫欽⟉  㕼㡝  巊兪⽀⡤⻊ざ暟 
 

䪮助暵挿 
 㕼㡝呋ㅷ絑很⵫䲿》絑 SPE ⲙ⻊腊剣佪⿡ꤑ㛇餘务絟㣐鿈ⴔ勇餘կ 
 ꅷ欽MRMꅷ꧋倰䒭剣佪⿡ꤑ㕼㡝呋ㅷ务涸㛇餘䎁䪓䲿넞唬崵⾝併䏞կ 
 

巊兪⽀⡤⻊ざ暟(LCMs)僽♧碫⟄✳薅㛇䧴梠掬㛇⚹⚺銳낧卹涸⻊ざ暟Ⱘ剣巊兪䚍餘㔔姼鄄⡲⚹
儑爙勞俱䎛岌欽✵巊兪㾓䍋涸欰❡կ㖈巊兪㾓䍋欰❡ծ⢪欽ծ㢅縨ㄤ㔐佐鵂玐务LCMs 〳腊⠔鴲獴ⵌ梠㞯
务կ剣灇瑕邍僈鵯❈巊兪⽀⡤⻊ざ暟Ⱘ剣♸㢴徃翫薅ծ㢴徃翫薅ꄍ鵯碫⠛絡 POPs 暟餘湱⡃涸婎殆暵䚍[1]
僽欰䙖梠㞯ㄤ➃⡤⨴䐀涸悶㖈㪭胇կ 

ꥥ满歏㶩❡ㅷ嶊餩ꆀ涸䘯鸟㟞Ɤ鵯猫倝㘗涸梠㞯寓群暟姻鷶姿䪬雩➃⡤⨴䐀ㄤ梠㞯㸝Ⰼ涸굥ꤗ暟餘կ
湡⵸㼆✵巊兪⽀⡤⻊ざ暟梠㞯ⴔ䋒暵䖄ㄤ凐ꪪ굥ꤗ灇瑕㼿㢅✵ⴲ姿꣌媯㔔姼剣䗳銳䒊用♧㤛梠㞯呋ㅷ务
巊兪⽀⡤⻊ざ暟涸唬崵倰岁⚹ LCMs 涸凐ꪪ굥ꤗ灇瑕䲿⣘㛇炄⣜研կ 

劥俒⿬罌㕂ⰻ㢪俒柄ꅷ欽ꅷ欽馄㡮䲿》ㄤ SPE ⲙ⻊倰䒭絕ざ䀙峸♲ꅾ㔋匧勍餘靶⟉ GCMS-TQ8050 
NX䒊用✫㕼㡝呋ㅷ务 5 猫巊兪⽀⡤⻊ざ暟涸⵸㢅椚ㄤ⟉㐼ⴔ區倰岁䎇鵳遤✫倰岁㷖낉霆կ倰岁〳ꬑ
〳⚹㕼㡝务 5 猫巊兪⽀⡤涸唬崵䲿⣘⿬罌կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
♲ꅾ㔋匧勍孞餘翫欽⟉GCMS-TQ8050 NX 

1.2 ⴔ區勵⟝ 
蒀靶叙SH-Rxi-5Sil MS30 m×0.25 mm×0.25µm 
叙庛玐䎸50˫(1 min)_30˫/min_290˫ (10 min) 
鵳呋〡庛䏞250˫ 
鲿孞䱽ⵖ垷䒭䛎絁鸟䏞 
絁鸟䏞39.7 cm/sec 
鵳呋倰䒭♶ⴔ崨鵳呋 

鵳呋ꆀ1.0 µL 
猌㶩彂庛䏞230˫ 
䱹〡庛䏞290˫ 
ꅷ꧋垷䒭MRM猌㶩㼆⥌䜂罌邍1 
唬崵㐼歏⾓靈靕歏⾓+0.3 kV 
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2. 呋ㅷ⵸㢅椚 

 
愿1. ⵸㢅椚崨玐愿 

 

3絕卓♸雭雿 
3.1 叻ⲥㅷ蒀靶㕃 

5 猫 LCMs ⟄⿺翫薅-D10 ⰻ叻暟幊ざ叻ⲥ很巊蒀靶愿錛愿 2կ 

 
愿 2. 5 猫巊兪⽀⡤⻊ざ暟⿺ⰻ叻暟蒀靶愿20μg/L 

邍 1. ⻊ざ暟⥌䜂 

No. ⻊ざ暟ぜ獦 薉俒皍獦 CAS 尼 
⥂殆傞ꢂ
min 

㹁ꆀ猌㶩 
m/z 

CE 
(V) 

㹁䚍猌㶩 
m/z 

CE 
(V) 

1 翫薅-D10 BPh-D10 1486-01-7 6.014 164.1>162.1 27 164.1>160.1 27 

2 
导,导-4'-⚋㛇-4-(3,4,5-♲孮

薅㛇)⿽梠䊹掬 
TPrCB 131819-23-3 9.518 158.1>132.0 21 338.2>69.1 24 

6.0 7.0 8.0 9.0 10.0 11.0

0.0

1.0

2.0

3.0

4.0

5.0

(x100,000)

獦》呋ㅷ 0.1 g⸈Ⰶ 10 ng 翫薅-D10 ⰻ叻 

猌䗱》副幡巊ꅾ撑䲿》 2 妃 

꫽姺 30 min た⸈Ⰶ 3.5 mL ✳守歌掬꩎虹 15 min馄㡮䲿》 20 min 

ざ䎇䲿》巊宆オ荛鵛䎁⸈Ⰶ姻䊹掬㹁㺂荛 0.5 mL 

䒼縄ꅽ炊㕼 SPE 叙ⲙ⻊[2] 

峤膴巊宆オ鵛䎁姻䊹掬㹁㺂荛 0.2 mL 

GCMSMS 崵霚 

1 

2 

3 

4 

5 

6 



 

176 

3 
4-[✳孮(3,4,5-♲孮薅孻㛇)

歌㛇]-3,5-✳孮-4'-⚋㛇翫薅 
DTMDPB 303186-20-1 9.625 281.1>252.1 24 281.10>183.1 36 

4 
4-(导䒭,导䒭-4-⚋㛇⿽梠䊹

㛇)-2,3-✳孮⛩孻㛇薅 
EDPBB 123560-48-5 11.032 184.1>156.1 12 364.3>184.1 12 

5 
4''-⛩㛇-2'-孮-4-⚋㛇-

1,1':4',1''-♲翫薅 
EFPT 95759-44-7 11.179 318.2>289.2 24 289.2>274.1 24 

6 
4 -(导䒭-4-⚋㛇梠䊹㛇)-2,3-

✳孮-4-⛩孻㛇-1,1 -翫薅 
EDPB 189750-98-9 11.377 358.2>232.0 21 

232.1>183.1 
358.2>245.1 

27 
27 

3.2 叻ⲥ刼絁♸唬ⴀꣳ 
⟄✳守歌掬⚹很⵫ꂁⵖ禹⴩崽䏞⚹ 1ծ2ծ5ծ10ծ20μg/L 涸 5 猫 LCMS 幊ざ叻ⲥ很巊ぐゎ 10μg/L

翫薅-D10 ⰻ叻暟副纸崵霚կ⟄湡叻暟♸ⰻ叻暟油꬗獤嫱⚹紷㗂叻崽䏞嫱⚹埇㗂叻䒊用ⰻ叻岁叻ⲥ刼
絁կ》崽䏞 1 μg/L 涸叻ⲥ很巊⟄ 3 ⦔⥌㐾嫱雦皾⟉㐼唬ⴀꣳկ叻ⲥ刼絁⥌䜂ծ唬ⴀꣳ絕卓錛邍 2կ 

  

           TPrCB                            DTMDPB                       EDPBB 
  

                               EFPT                             EDPB 
愿 3. 5 猫巊兪⽀⡤⻊ざ暟餘ꆀ蒀靶愿崽䏞 1 μg/L 

 

9.46e2Q 158.10>132.00 (+)

RT=9.149

RT=9.500

RT=9.555 RT=10.017

9.2 9.4 9.6 9.8

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

2.39e4Q 281.10>252.10 (+)

RT=9.326

RT=9.608

RT=9.761

9.2 9.4 9.6 9.8 10.0

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

2.5e4

6.18e3Q 184.10>156.10 (+)

RT=10.655

RT=10.999

RT=11.474

10.6 10.8 11.0 11.2 11.4

0.0e0

1.0e3

2.0e3

3.0e3

4.0e3

5.0e3

6.0e3

7.58e3Q 318.20>289.20 (+)

RT=11.146

RT=11.221

10.8 11.0 11.2 11.4 11.6

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

1.68e3Q 358.20>232.00 (+)

RT=11.340

11.0 11.2 11.4 11.6 11.8

0.0e0

2.5e2

5.0e2

7.5e2

1.0e3

1.3e3

1.5e3

1.8e3

Conc.Ratio
0 2 4 6 8 10 12 14 16 18 20

Area Ratio

0.00

0.02

0.04

0.06

0.08

0.10

TPrCB
y = 0.005271963x + 0.001511924
R² = 0.9956279    R = 0.9978115

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio
0 2 4 6 8 10 12 14 16 18 20

Area Ratio

0.0

0.5

1.0

1.5

2.0

2.5

3.0
DTMDPB
y = 0.1561253x + 0.007956210
R² = 0.9984883    R = 0.9992439

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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愿 4. 5 猫巊兪⽀⡤⻊ざ暟叻ⲥ刼絁 

邍 2. 5 猫巊兪⽀⡤⻊ざ暟叻ⲥ刼絁絁䚍湱Ⱒ禹侨⿺唬ⴀꣳ 

  No. ⻊ざ暟ぜ獦 湱Ⱒ禹侨 R 唬ⴀꣳ (μg/L) 
1 TPrCB 0.9978 0.076 
2 DTMDPB 0.9992 0.029 
3 EDPBB 0.9987 0.028 
4 EFPT 0.9977 0.008 
5 EDPB 0.9990 0.046 

3.3 ꅾ㢕䚍崵霚 
》崽䏞⚹ 5 μg/L 幊ざ叻ⲥ很巊鵶絯鵳呋 6 ꛏ罌㻋⟉㐼ꅾ撑䚍կⰨ⡤絕卓錛邍 3կ 

邍3. ꅾ撑䚍絕卓n=6 

No. ⻊ざ暟ぜ獦 
油꬗獤 

RSD(%) 
1 2 3 4 5 6 

1 TPrCB 5358 5447 4840 5247 5301 5380 4.14 
2 DTMDPB 152169 155483 147219 145891 143585 149061 2.91 
3 EDPBB 56272 55918 56044 54692 52851 55127 2.31 
4 EFPT 69166 69558 66092 67618 64324 65992 3.02 
5 EDPB 16569 16065 15447 15251 15206 16084 3.49 

3.4 呋ㅷ⿺㔐佐桧崵霚 
》羟㖑㕼㡝呋ㅷ鵳遤唬崵霪呋ㅷ蒀靶愿錛愿 5霪呋ㅷ劢唬ⴀ副鶣 5 猫巊兪⽀⡤⻊ざ暟կ⟄霪呋ㅷ⚹

瑟涯呋⸈Ⰶゎꆀ宐䎂⚹ 4 μg/kg 涸 5 猫⻊ざ暟叻ⲥ很巊꫽縨エ佐 30 ⴔꛦた䭽鶣⵸㢅椚㢅椚副纸崵
霚կ㔐佐桧絕卓錛邍 4կ 

Conc.Ratio
0 2 4 6 8 10 12 14 16 18 20

Area Ratio

0.0

0.2

0.4

0.6

0.8

1.0

EDPBB
y = 0.05453055x + 0.009825224
R² = 0.9973559    R = 0.9986771

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio
0 2 4 6 8 10 12 14 16 18 20

Area Ratio

0.0

0.2

0.4

0.6

0.8

1.0

1.2

EFPT
y = 0.06587860x + 0.01831989
R² = 0.9953455    R = 0.9976701

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio
0 2 4 6 8 10 12 14 16 18 20

Area Ratio

0.00

0.05

0.10

0.15

0.20

0.25

0.30

EDPB
y = 0.01621066x + 0.003117900
R² = 0.9979210    R = 0.9989600

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)



 

178 

 
愿 5. 羟㖑㕼㡝呋ㅷ蒀靶愿 

邍 4. 㕼㡝呋ㅷ⸈叻崵㹁絕卓 

No. ⻊ざ暟ぜ獦 
呋ㅷゎꆀ 
(μg/kg) 

ゎꆀ (μg/kg) 䎂㖲㔐佐桧
% 

RSD
% 1 2 3 

1 TPrCB N.D. 4.188 4.630 4.300 109.32 5.26 
2 DTMDPB N.D. 4.056 4.532 4.208 107.98 5.70 
3 EDPBB N.D. 4.864 4.602 4.866 113.03 3.18 
4 EFPT N.D. 3.864 4.102 3.928 109.28 3.11 
5 EDPB N.D. 4.586 4.350 4.030 103.58 6.46 

岤N.D.邍爙劢唬ⴀ 

 

4絕雿 
劥俒⢪欽䀙峸 GCMS-TQ8050 NX ♲ꅾ㔋匧勍孞餘翫欽⟉䒊用✫ 5 猫巊兪⽀⡤⻊ざ暟涸唬崵倰岁կ㖈

1~20μg/L 崽䏞薴㔵ⰻ5 猫⻊ざ暟絁䚍葻㥩湱Ⱒ禹侨㣐✵ 0.997կ》崽䏞⚹ 5 μg/L 幊ざ叻ⲥ很巊鵶絯
鵳呋 6 ꛏ5 猫⻊ざ暟油꬗獤 RSD%㼭✵ 5%ꅾ撑䚍葻㥩կ呋ㅷ⸈叻㔐佐桧㖈 103.58%~113.03%⛓ꢂկ霪
倰岁〳⡲⚹㕼㡝呋ㅷ务巊兪⽀⡤⻊ざ暟ⴔ區⛓⿬罌կ 
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4.4.2 ⰻⴔ屲䎁䪓暟EDCs 

馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁宐⚥ 7 猫梠㞯꧘慨稇 
䶰 銳劥俒䒊用⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽䪮助崵㹁宐务 7
猫梠㞯꧘慨稇倰岁կ鸑鵂⢪欽勇餘䒁鵷岁嶊ꤑ⿽ꂛ A ㄤ㡧㛇ꂛ涸禹絡婎殆㼆唬崵涸䕧ㆇ➢罜䲿넞梠㞯
꧘慨稇务⿽ꂛ A ㄤ㡧㛇ꂛ涸唬崵⾝併䏞կⰦ务 7 猫梠㞯꧘慨稇涸絁䚍葻㥩湱Ⱒ禹侨㖲㣐✵ 0.999㹁ꆀꣳ
⚹ 0.16 μg/L~0.48 μg/L ⛓ꢂկ⟉㐼ꅾ撑䚍葻㥩♶ず崽䏞叻ⲥ很巊鵶絯鵳呋 6 妃⥂殆傞ꢂㄤ油꬗獤湱㼆
叻ⲥ⨊䊵ⴔⵆ㖈 0.15%ㄤ 4.90%⟄♴瑟涯㛇餘⸈叻㔐佐桧㖈 83.5%~109%⛓ꢂկ 

Ⱒꝶ霒宐  梠㞯꧘慨稇 EDCs  ♲ꅾ㔋匧勍餘靶 
 
ⰻⴔ屲䎁䪓⻊ざ暟Endocrine Disrupting Chemicals皍獦EDCs僽䭷腊䎁䪓⡤ⰻ㣔搬慨稇ざ䧭ծⴔ

屲ծ鵘鳕ծ絕ざծ⡲欽ծ去靧ㄤ嶊ꤑ涸㢪彂䚍⻊㷖暟餘㸐⼜邍梡ⴀ䬾㣔搬慨稇䧴䫒㣔搬慨稇涸⡲欽姼⿶
獦梠㞯꧘慨稇կ梠㞯꧘慨稇⟄䗎ꆀ䧴汚ꆀ崽䏞⡲欽✵欰暟傞鸑鵂垷䬾䧴꣖倗㣔搬慨稇䎁䪓䰀㹲欰暟⡤ⰻ
姻䌢涸ⰻⴔ屲鵂玐灶㗁纸⡤珘㹁䚍ㄤ靈蒜⸆腊㼆纸⡤涸欰婤ծ牟絑ㄤ⯝氋禹絡瘝鸣䧭⽭㹲կ 

梠㞯꧘慨稇䎛岌㶸㖈✵荈搬歲鵛䎃勻溶䧭⚹宐㸝Ⰼ꡼곿涸ꅾ銳Ⱒ岤挿կ荈1995䎃繠㕂⼶渿곦〮䒓
䊨⚌ぐ遤⚌⼸⠔涸շⰢ✵䪓包ⰻⴔ屲涸⻊㷖暟餘ぐ⼸⠔翫䌏⠔雳ո䎇✵妃䎃⥝佖✫껏欽宐㸝Ⰼ岁կた勻剣
㣐ꆀ俒柄盟麤㖈宐⾊涸鵳ⴀ宐〡ծ㖑邍宐ծ小獤暟ㄤ㖑♴宐瘝梠㞯➝餘欨荛껏欽宐务⛲封梡✫梠㞯꧘慨稇կ 

搬罜湡⵸㖈㕂ⰻ➠尵剣梠㞯꧘慨稇涸㕂㹻崵霚叻ⲥկ2017䎃3剢6傈䎛⚎溁餘ꆀ䪮助港漛㽷封䋒✫
崵霚梠㞯꧘慨稇⽰շ宐务6猫梠㞯꧘慨稇碫⻊ざ暟涸崵㹁-㔿湱蟋》-넞佪巊湱蒀靶-⚮翫餘靶岁ո涸㖑倰叻ⲥ
盟䪠Ⱆ爙珳կ劥俒⿬罌霪叻ⲥ倰岁⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8050翫
欽禹絡䒊用䘯鸟ծⲥ鲷崵㹁宐⡤务梠㞯꧘慨稇涸倰岁կ霪倰岁涸⾝併䏞넞⟉㐼㹁ꆀꣳ⚹0.16 μg/L~0.48 
μg/L⛓ꢂ僈儑넞✵霪㖑倰叻ⲥꣳ⧩銳宠⟉㐼㹁ꆀꣳ2.0 μg/L〳⣘湱Ⱒ唬崵➃プ⿬罌կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡⺫䭍 LC-
30AD×2(鳕巊岹)SIL-30AC (荈⸓鵳呋㐼)CTO-30A (叙庛盲)CBM-20A(禹絡䱽ⵖ㐼)DGU-20A5(㖈絁膴
孞纸)LCMS-8050♲ꅾ㔋匧勍巊餘ㄤ LabSolutions Ver 5.86կ 

1.2 ⴔ區勵⟝ 
巊湱勵⟝ 
䒁鵷叙Shimadzu (GL) AQ-C18 HP 2.1 mm I.D.×50 mm L., 3.0 μm 
蒀靶叙Shimadzu (GL) AQ-C18 HP 2.1 mm I.D.×100 mm L., 3.0 μm 
崨⸓湱A 湱-0.033˚孽宐很巊B 湱-歌ꃫ 
崨鸟0.40 mL/min 
叙庛40˫ 
鵳呋ꆀ10 μL 
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峤膴倰䒭唑䏞峤膴ⴲ映⚹ 25%կⰨ⡤錛♴玐䎸邍 1կ 
邍 1. 唑䏞峤膴玐䎸 

Time(min) Module Command Value 

0.50 Pumps Pump B Conc. 25 
3.00 Pumps Pump B Conc. 90 
5.30 Pumps Pump B Conc. 90 
5.40 Pumps Pump B Conc. 95 
7.00  Pumps Pump B Conc. 95 
7.10 Pumps Pump B Conc. 25 

10.00  Controller Stop  

餘靶勵⟝ 
猌㶩⻊垷䒭ESI (-)                    猌㶩㌂꨺歏⾓랾雩靈靕歏⾓ 
꨺⻊孞宆孞 3.0 L/min                ⸈掚孞瑟孞 10.0 L/min 
䎁醋孞宆孞 10.0 L/min               焥中孞孿孞 
䱹〡庛䏞350 ˫                     DL 庛䏞280 ˫ 
⸈掚垷㗌庛䏞450 ˫                 䒁鵷傞ꢂ3.0 msec 
끸殆傞ꢂ8.0 msec                   MRM ⿬侨錛邍 2 

邍 2. EDCs 餘靶⿬侨 

No. ⻊ざ暟 薉俒ぜ獦 CAS No. 
⵸⡤
猌㶩 

❡暟猌㶩 
Q1 Pre 
Bias (V) 

CE 
(V) 

Q3 Pre 
Bias (V) 

1 ꧘♲ꃫ Estriol 50-27-1 287.10 
145.05* 15 41 13 
215.10 15 36 10 

2 ⿽ꂛ A Bisphenol A 80-05-7 227.05 
212.05* 12 19 23 
133.10 12 24 13 

3 拳꧘ꃫ Ethinylestradiol 57-63-6 295.15 
145.05* 12 45 25 
143.00 12 54 13 

4 ꧘ꂼ Estrone 53-16-7 269.10 
145.00* 10 38 14 
143.05 14 53 13 

5 ꧘✳ꃫ Estradiol 50-28-2 271.10 
145.10* 16 41 14 
183.10 14 40 11 

6 鳟㛇ꂛ 4-n-Octylphenol 27193-28-8 205.10 
133.15* 10 25 12 
147.10 10 25 12 

7 㡧㛇ꂛ Nonylphenol 84852-15-3 219.10 
133.00* 11 31 12 
147.10 11 31 12 

*邍爙㹁ꆀ猌㶩㼆#邍爙㡧㛇ꂛ⚹䪮助紩叻ⲥㅷ⚹ずⴔ䒗匬⡤幊ざ暟կ 

 
愿 1. 䒁鵷岁巊湱禹絡鵶䱹爙䠑愿 
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1.3 叻ⲥꂁⵖ⿺呋ㅷ⵸㢅椚 
叻ⲥ很巊ꂁⵖ歌ꃫꂁⵖ 1.0 mg/mL ぐ⽀叻⪰㢊很巊⢪欽 25%歌ꃫ宐很巊ꂁⵖ EDCs 幊ざ叻ⲥ很巊

崽䏞ⴔⵆ⚹ 0.2ծ0.5ծ1.0ծ2.0ծ5.0ծ10.0ծ50.0ծ100.0 μg/Lկ 
呋ㅷ⵸㢅椚姿낢》 1 L 宐呋梯槴紦絶芘鵂応靈蒜 pH ⚹ 2鵂 HLB 㔿湱蟋》叙(1 g, 6 mL)կHLB

叙ⴔⵆ欽 10 mL ⛩ꃑ⛩ꂾ/歌ꃫ幊ざ很巊9/1ծ10 mL 歌ꃫㄤ 10 mL 宐崞⻊կ副呋たⴔⵆ欽 10 mL 歌ꃫ
/宐很巊巵峤1/9ծ10 mL ⛩ꃑ⛩ꂾ/歌ꃫ幊ざ很巊9/1峤膴峤膴巊宆孞オ䎁欽ⴲ映嫱⢾崨⸓湱㹁
㺂荛 1 mLկ 

 

2. 絕卓♸雭雿 
2.1 禹絡婎殆烁雩 

䭽撑 1.2 勵⟝♶䱹䒁鵷叙ꅷ꧋禹絡劥䏀侨研封梡禹絡务剣⿽ꂛ A⟄♴皍獦 BPAㄤ㡧㛇ꂛ⟄♴
皍獦 NP婎殆կ絕卓錛愿 2 ㄤ愿 4կず傞叅ꢓ湱Ⱒ俒柄封梡禹絡婎殆♸巊湱崵霚勵⟝⛲剣♧㹁Ⱒ禹կ⚹
姼㖈 LC 瘝䏞勵⟝A/B=25/75♶䱹䒁鵷叙♴崵霚絕卓劢封梡剣 BPA ㄤ NP 婎殆絕卓錛愿 3 ㄤ愿 5կ
歋姼霹僈BPA ㄤ NP 涸禹絡婎殆㖈唑䏞勵⟝♴Ⱘ剣♧㹁涸稡獤佪䎾կ 

 
愿 2. 唑䏞勵⟝♶䱹䒁鵷叙傞 BPA 涸禹絡婎殆       愿 3. 瘝䏞勵⟝♶䱹䒁鵷叙 BPA 偽禹絡婎殆 

 
愿 4. 唑䏞勵⟝♶䱹䒁鵷叙 NP 涸禹絡婎殆         愿 5. 瘝䏞勵⟝♶䱹䒁鵷叙 NP 偽禹絡婎殆 

2.2 禹絡婎殆涸䱗ꤑ 
⚹䱗ꤑ BPA ㄤ NP 涸禹絡婎殆劥俒ꅷ欽㟞⸈䒁鵷叙涸⸅岁կ䭽撑 1.2 勵⟝㖈幊ざ㐼ㄤ荈⸓鵳呋㐼⛓

ꢂ鵶䱹䒁鵷叙錛愿 1⚹罌㻋禹絡婎殆䱗ꤑ佪卓ⴔ區崵霚✫禹絡劥䏀♶鵳呋〫饥唑䏞ㄤ叻ⲥ很巊կ
絕卓 BPA ㄤ NP 涸湡叻油〳♸禹絡婎殆油䕸䏀ⴔ䒓剣佪錞鼙✫禹絡婎殆㼆ⴔ區涸䕧ㆇկ㥵♴ BPA 蒀靶愿
愿 6 ㄤ愿 7ㄤ NP 涸蒀靶愿愿 8 ㄤ愿 9կ 

 
愿 6. BPA 禹絡婎殆                                愿 7. BPA 湡叻油0.5 μg/L 
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愿 8. NP 禹絡婎殆                                愿 9. NP 湡叻油0.5 μg/L 

2.3 MRM 蒀靶㕃 

 
愿 10. EDCs 涸 MRM 蒀靶愿1.0 μg/L 

2.4 絁䚍Ⱒ禹 
㼜崽䏞⚹ 0.2姼崽䏞➑⡲⚹꧘ꂼ涸吥姻挿ծ0.5ծ1.0ծ2.0ծ5.0ծ10.0ծ50.0ծ100.0 μg/L 吥姻很巊

䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞嫱⚹埇㗂叻油꬗獤嫱⚹紷㗂叻㢪叻岁ⵖ⡲吥ⲥ刼絁㥵愿 11~17
䨾爙կ7 猫慨稇㖈霪崽䏞薴㔵ⰻ絁䚍葻㥩絁䚍倰玐ծ絁䚍薴㔵ծⲥ鲷䏞ծ湱Ⱒ禹侨錛邍 3կ 

 
愿 11. ꧘♲ꃫ涸叻ⲥ䊨⡲刼絁                     愿 12. BPA 涸叻ⲥ䊨⡲刼絁 

 
       愿 13. 拳꧘ꃫ涸叻ⲥ䊨⡲刼絁                    愿 14. ꧘ꂼ涸叻ⲥ䊨⡲刼絁 
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壬羟壬7:  219.10>133.00(-) CE: 31.0
辛羟壬6:  205.10>133.15(-) CE: 25.0
雌雌雌5:  271.10>145.10(-) CE: 41.0
雌雌4:  269.10>145.00(-) CE: 38.0
炔雌雌3:  295.15>145.05(-) CE: 45.0(2.00)

2:BPA 227.05>212.05(-) CE: 19.0
雌雌雌1:  287.10>145.05(-) CE: 41.0(2.00)
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愿 15. ꧘✳ꃫ涸叻ⲥ䊨⡲刼絁                    愿 16. 鳟㛇ꂛ涸叻ⲥ䊨⡲刼絁 

 
愿 17. 㡧㛇ꂛ涸叻ⲥ䊨⡲刼絁 

邍 3. 7 猫꧘慨稇涸吥ⲥ刼絁⿬侨 

No. ぜ獦 吥ⲥ刼絁 絁䚍薴㔵μg/L ⲥ鲷䏞% 湱Ⱒ禹侨 r 

1 ꧘♲ꃫ Y = (15919.5)X + (-1210.29) 0.5-100 91.3-104.6 0.9996 

2 BPA Y = (48027.3)X + (-323.412) 0.5-100 98.9-102.5 0.9992 

3 拳꧘ꃫ Y = (14084.1)X + (650.794) 0.5-100 94.0-107.0 0.9990 

4 ꧘ꂼ Y = (114370)X + (-1313.84) 0.2-100 96.0-108.5 0.9999 

5 ꧘✳ꃫ Y = (20878.2)X + (-1193.29) 0.5-100 98.3-112.0 0.9997 

6 鳟㛇ꂛ Y = (30243.4)X + (-1427.40) 0.5-100 98.3-108.6 0.9998 

7 㡧㛇ꂛ Y = (77599.4)X + (6659.20) 0.5-100 97.6-104.9 0.9999 

2.5 Carryover 罌㻋 
㖈模䧭넞崽䏞叻ⲥ很巊ⴔ區た崵霚瑟涯很巊ⴲ映嫱⢾崨⸓湱很巊罌㻋Carryover婎殆絕卓儑爙

偽Carryover♶䕧ㆇ崵霚կ㥵愿 18կ 

 
愿 18. 瑟涯很巊 MRM 蒀靶愿 
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壬羟壬7:  219.10>133.00(-) CE: 31.0
辛羟壬6:  205.10>133.15(-) CE: 25.0
雌雌雌5:  271.10>145.10(-) CE: 41.0
雌雌4:  269.10>145.00(-) CE: 38.0
炔雌雌3:  295.15>145.05(-) CE: 45.0(2.00)

2:BPA 227.05>212.05(-) CE: 19.0
雌雌雌1:  287.10>145.05(-) CE: 41.0(2.00)
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0.0

5.0
Area(x100,000)
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2.6 ꅾ㢕䚍㹊낉 
ꂁⵖ 7 ⚡꧘慨稇⻊ざ暟幊ざ很巊崽䏞ⴔⵆ⚹ 1.0 μg/Lծ5.0 μg/L ㄤ 50 μg/L䎂遤崵霚 6 妃կ7 猫湡

叻⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.05 ~ 0.15%ㄤ 0.82 ~ 4.90%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 
邍 4. ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍絕卓n=6 

呋ㅷぜ獦 
RSD%1.0 μg/L RSD%5.0 μg/L RSD%50.0 μg/L 
R.T Area R.T Area R.T Area 

꧘♲ꃫ 0.12 3.41 0.06 2.65 0.08 2.40 
BPA 0.1 2.21 0.07 0.82 0.08 2.21 

拳꧘ꃫ 0.09 4.45 0.07 2.67 0.06 2.21 
꧘ꂼ 0.08 2.43 0.06 1.41 0.06 1.20 

꧘✳ꃫ 0.08 4.90 0.06 2.88 0.06 1.43 
鳟㛇ꂛ 0.07 4.44 0.06 2.58 0.05 1.43 

NP 0.15 3.43 0.07 2.45 0.06 1.30 

2.7 抳併䏞 
ꂁⵖ㥵邍 5 崽䏞涸幊ざ叻呋 7 ⼝湬䱹鵳呋ⴔ區呏研 HJ 168-2010 錞㹁㼆副鶣崵㹁絕卓雦皾Ⱖ叻ⲥ

⨊䊵 S姼傞唬ⴀꣳ MDL3.14×S㹁ꆀꣳ LOQ=4×MDL崵㹁絕卓㥵邍 5 䨾爙կ 
邍 5. 7 猫꧘慨稇涸唬ⴀꣳㄤ㹁ꆀꣳ 

No. ぜ獦 崽䏞μg/L 叻ⲥ⨊䊵(S) 唬ⴀꣳ(μg/L) 㹁ꆀꣳ(μg/L) 

1 ꧘♲ꃫ 0.5 0.042 0.12 0.48 
2 BPA 0.5 0.031 0.095 0.38 

3 拳꧘ꃫ 0.5 0.022 0.068 0.28 

4 ꧘ꂼ 0.2 0.013 0.040 0.16 
5 ꧘✳ꃫ 0.5 0.021 0.063 0.25 
6 鳟㛇ꂛ 0.5 0.027 0.086 0.35 
7 NP 0.5 0.028 0.088 0.36 

2.8 㛇餘⸈叻㹊낉 
㖈䭽撑 1.3 务呋ㅷⵖ㢊倰岁㢅椚た蜦䖤涸瑟涯㛇餘务幑⸈幊ざ叻呋⸈叻ゎꆀ㥵邍 6ぐ䎂遤 3 妃

㔐佐桧崵霚絕卓錛邍 6կꅷ呋応芘涸瑟涯㛇餘蒀靶愿㥵愿 19 䨾爙⸈叻呋ㅷ蒀靶愿㥵愿 20 䨾爙կ  

 
愿 19. 瑟涯㛇餘蒀靶愿 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min
0.0

1.0

2.0

3.0

4.0

5.0

(x100,000)

壬羟壬7:  219.10>133.00(-) CE: 31.0
辛羟壬6:  205.10>133.15(-) CE: 25.0
雌雌雌5:  271.10>145.10(-) CE: 41.0
雌雌4:  269.10>145.00(-) CE: 38.0
炔雌雌3:  295.15>145.05(-) CE: 45.0

2:BPA 227.05>212.05(-) CE: 19.0
雌雌雌1:  287.10>145.05(-) CE: 41.0
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    愿 20. 㛇餘⸈叻蒀靶愿5 μg/L 

邍 6. ⸈叻呋涸㔐佐桧絕卓n=3 

呋ㅷぜ獦 
㔐佐桧% 

1 μg/L 5 μg/L 
 ꧘♲ꃫ 90.5 93.0 

BPA 83.5 89.0 
拳꧘ꃫ 86.0 95.0 

꧘ꂼ 87.0 94.5 
꧘✳ꃫ 88.0 96.0 
鳟㛇ꂛ 90.0 91.3 

NP 109.0 104.5 

 

3. 䚪絕 
䒊用⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽崵㹁宐务 7 猫梠㞯꧘慨

稇涸倰岁կ鸑鵂⢪欽勇餘䒁鵷岁嶊ꤑ✫ BPA ㄤ NP 禹絡婎殆㼆唬崵涸䕧ㆇ➢罜䲿넞✫梠㞯꧘慨稇务 BPA
ㄤ NP 涸唬崵⾝併䏞կⰦ务 7 猫梠㞯꧘慨稇涸絁䚍葻㥩湱Ⱒ禹侨㖲㣐✵ 0.999㹁ꆀꣳ⚹ 0.16 μg/L~0.48 
μg/L ⛓ꢂ僈儑넞✵䨾⿬罌涸㖑倰叻ⲥꣳ⧩銳宠⟉㐼㹁ꆀꣳ 2.0 μg/Lկ⟉㐼涸ꅾ撑䚍葻㥩♶ず崽䏞宐
䎂幊ざ叻ⲥ很巊鵶絯鵳呋 6 妃⥂殆傞ꢂㄤ油꬗獤湱㼆叻ⲥ錞⨊䊵ⴔⵆ㖈 0.15%ㄤ 4.90%⟄♴瑟涯㛇餘
⸈叻㔐佐桧㖈 83.5%~109%⛓ꢂկ劥崵霚倰岁皍⽀ծ䘯鸟ծⲥ鲷〳 忘駈宐务⡛崽䏞宐䎂梠㞯꧘慨稇涸唬崵
銳宠կ 
  

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

0.0

1.0

2.0

3.0

4.0

5.0

(x100,000)

壬羟壬7:  219.10>133.00(-) CE: 31.0
辛羟壬6:  205.10>133.15(-) CE: 25.0
雌雌雌5:  271.10>145.10(-) CE: 41.0
雌雌4:  269.10>145.00(-) CE: 38.0
炔雌雌3:  295.15>145.05(-) CE: 45.0

2:BPA 227.05>212.05(-) CE: 19.0
雌雌雌1:  287.10>145.05(-) CE: 41.0

壬
羟
壬

辛
羟
壬

雌
雌
雌

雌
雌

炔
雌
雌

B
P

A
雌
雌
雌
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馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽⟉崵㹁宐⚥ 101 猫蚋ㅷㄤ⚡➃䫡

椚欽ㅷ暟餘PPCPs 
䶰 銳劥俒⿬罌 EPA 1694 倰岁⢪欽䀙峸馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽⟉ LCMS-8050 䒊用崵㹁宐
务 101 猫蚋ㅷㄤ⚡➃䫡椚欽ㅷ暟餘PPCPs婎殆涸倰岁⺫䎇⟄姼倰岁㼆宐呋鵳遤崵霚կⰦ务 101 猫 PPCPs
⻊ざ暟㖈湱䎾絁䚍崽䏞薴㔵ⰻ95%⟄副⻊ざ暟涸絁䚍湱Ⱒ禹侨㣐✵ 0.995絁䚍Ⱒ禹葻㥩կ㖈⟉㐼⾝併䏞
倰꬗101 猫 PPCPs ⻊ざ暟涸⟉㐼唬ⴀꣳ㖈 0.0015 μg/L ~0.65 μg/L ⛓ꢂ⟉㐼㹁ꆀꣳ⧩㖈 0.0045 μg/L~1.95 
μg/L ⛓ꢂկ㖈⟉㐼礵㺙䏞副㖈ぐ崽䏞♴⥂殆傞ꢂ湱㼆叻ⲥ⨊䊵⚹ 0.006~0.242%油꬗獤涸湱㼆叻ⲥ⨊䊵
⚹ 0.322~9.559%Ⱖ务 90%⟄副⻊ざ暟涸油꬗獤湱㼆叻ⲥ⨊䊵㼭✵ 5.0%⟉㐼礵㺙䏞葻㥩կ劥倰岁⺫Ⱘ
剣⻊ざ暟銻渷薴㔵䎛ծⴔ區鸟䏞䘯ծꅾ撑䚍㥩ծ⾝併넞涸暵挿〳 欽✵䘯鸟癃叅ㄤ㹁ꆀ梠㞯宐呋ㅷ务 PPCPs
寓群暟կ 

Ⱒꝶ霒宐  PPCPs 倰岁⺫ ♲ꅾ㔋匧勍餘靶 
 

ꥥ满⼕蚋⿺峤⻊遤⚌涸㣐錞垷封㾝蚋ㅷ⿺⚡➃䫡椚欽ㅷPharmaceuticals and Personal Care 
Products, 皍獦 PPCPs涸欰❡ㄤ⢪欽ꆀ鴽枡㟞Ɤ䎇䭯絯♶倗㖑鳕Ⰶ梠㞯㼋荝㸐⼜㖈宐ծ㕼㡝ㄤ㣐孞梠
㞯务㖲剣婎殆⚂崽䏞♶倗ッ副⼮馋⸷կ20 ⚆紬 90 䎃去⟄勻㸐⼜鄄溏⡲⚹♧碫梠㞯寓群暟罜鄄䎛岌Ⱒ
岤կ 

PPCPs ⻊ざ暟猫碫籖㢴侨湡㢴鴪鵛⼪猫告鸑䌢鳅Ⱒ岤涸⚹鵛涰猫կ湡⵸㕂ⰻ➠尵剣ꛏ㼆宐务 PPCPs
寓群暟崵霚涸湱䎾岁錞ㄤ叻ⲥ鸑䌢⚺銳⿬罌繠㕂㕂㹻梠⥂㽷 EPA 1694 倰岁鵳遤湱Ⱒ灇瑕կ歋✵ぐ⻊ざ暟
涸暟⻊䚍餘䊵䒗㣐EPA 1694 倰岁务ꅷ欽✫ 4 ⚡巊湱倰岁ⴔ區Ⱖ务涸 74 ⚡暟餘侮⚡ⴔ區倰岁鵂玐鳅⚹
籖椫佪桧⛲⡛կ 

劥俒⿬罌 EPA 1694 倰岁ず傞Ⱟ곥㕂ⰻ梠㞯ծ氬䱽禹絡瘝兜麑Ⱒ岤涸⻊ざ暟ⵄ欽䀙峸馄넞佪巊湱蒀
靶♲ꅾ㔋匧勍餘靶翫欽⟉ LCMS-8050 넞⾝併䏞涸暵挿䒊用➑♧⚡巊湱倰岁14.0 min⽰〳䘯鸟ⴔ區宐
务 101 猫 PPCPs ⻊ざ暟涸倰岁⺫ず傞ⵄ欽倰岁⺫务䒊用涸餘靶䎽〳䘯鸟模䧭㼆宐务 PPCPs ⻊ざ暟涸
㹁ꆀ㹁䚍䊨⡲䲿넞唬崵佪桧〳⡲⚹湱Ⱒⴔ區➃プ⿬罌⢪欽կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞纸SIL-30AC 荈⸓鵳呋㐼CTO-30A 叙庛盲CBM-20A 禹絡䱽ⵖ㐼
LCMS-8050 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.89 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱勵⟝ 
蒀靶叙InertSustain AQ-C18 HP 2.1 mm I.D.× 100 mm L., 3.0 μm 
崨鸟0.4 mL/min 
叙庛40˫ 

鵳呋ꆀ20 μL 
崨⸓湱A-0.05%歌ꃑ宐很巊B-歌ꃫ 
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峤膴垷䒭唑䏞峤膴錛 PPCPs 倰岁⺫ 
餘靶勵⟝ 
猌㶩⻊垷䒭ESI± 
䱹〡歏⾓⿬罌倰岁⺫⿬侨⴩邍 
꨺⻊孞宆孞 3.0 L/min 
⸈掚孞瑟孞 10.0 L/min 
䎁醋孞宆孞 10.0 L/min 
焥中孞孿孞 

䱹〡庛䏞300˫ 
DL 庛䏞250˫ 
⸈掚垷㗌庛䏞350˫ 
䪊䲽垷䒭㢴导䎾港崵MRM 
MRM ⿬侨⿬罌倰岁⺫⿬侨⴩邍 
⻊ざ暟⴩邍錛邍 1 ㄤ 2 

邍 1. PPCPs ⻊ざ暟⴩邍 

綘尼 ⻊ざ暟ぜ獦 薉俒ぜ獦 ⴔ㶩䒭 Cas# ⻊ざ暟碫ⵆ 

1 孻孮尪糠 Ofloxacin C18H20FN3O4 82419-36-1 ㌄霿ꂼ碫 
2 霿孮尪糠 Norfloxacin C16H18FN3O3 70458-96-7 ㌄霿ꂼ碫 
3 㛆孮尪糠 Pefloxacin C17H20FN3O3 70458-92-3 ㌄霿ꂼ碫 
4 梠⚋尪糠 Ciprofloxacin C17H18FN3O3 85721-33-1 ㌄霿ꂼ碫 
5 峫繠尪糠 Lomefloxacin C17H19F2N3O3 98079-51-7 ㌄霿ꂼ碫 
6 䛸霿尪糠 Enrofloxacin C19H22FN3O3 93106-60-6 ㌄霿ꂼ碫 
7 ⯘卌尪糠 Clinafloxacin C17H17FClN3O3 105956-97-6 ㌄霿ꂼ碫 
8 尪䬘尪糠 Sarafloxacin C20H17F2N3O3 98105-99-8 ㌄霿ꂼ碫 
9 ㏲㌄ꃑ Oxolinic acid C13H11NO5 14698-29-4 ㌄霿ꂼ碫 

10 孮歌㌄ Flumequine C14H12FNO3 42835-25-6 ㌄霿ꂼ碫 
11 銯霿尪糠 Cinoxacin C12H10N2O5 28657-80-9 ㌄霿ꂼ碫 
12 ⿽孮尪糠 Difloxacin C21H19F2N3O3 98106-17-3 ㌄霿ꂼ碫 
13 尽䋪尪糠 Sparfloxacin C19H22F2N4O3 111542-93-9 ㌄霿ꂼ碫 
14 孮銯宝 Fluoxetine C17H18F3NO 54910-89-3 ㌄霿ꂼ碫 
15 熬腂ꃲꃀ Sulfacetamide C8H10N2O3S 144-80-9 熬腂碫 
16 熬腂㑞㇬ Sulfathiazole C9H9N3O2S2 72-14-0 熬腂碫 
17 熬腂ぼ㊋ Sulfapyridine C11H11N3O2S 144-83-2 熬腂碫 
18 熬腂 Sulfanilamide C6H8N2O2S 63-74-1 熬腂碫 
19 熬腂歌㛇必㊋ Sulfamerazine C11H12N4O2S 127-79-7 熬腂碫 
20 熬腂✳歌必㊋ Sulfamethazine C12H14N4O2S 57-68-1 熬腂碫 
21 熬腂守ㆍ㍟ Sulfaclorazina C10H9ClN4O2S 80-32-0 熬腂碫 
22 熬腂歌㏲㇬ Sulfamethoxazole C10H11N3O3S 723-46-6 熬腂碫 
23 熬腂✳歌㛇䒗㏲㇬ Sulfisoxazole C11H13N3O3S 127-69-5 熬腂碫 
24 熬腂ꢂ✳歌孻必㊋ Sulfadimethoxine C12H14N4O4S 122-11-2 熬腂碫 
25 熬腂㌄㏲㉆ Sulfaquinoxaline C14H12N4O2S 59-40-5 熬腂碫 
26 莞䗳ⵄ Sulpiride C15H23N3O4S 15676-16-1 熬腂碫 
27 熬腂歌㑞✳㇬ Sulfamethizole C9H10N4O2S2 144-82-1 熬腂碫 
28 熬腂ꢂ歌孻必㊋ Sulfamonomethoxine C11H12N4O3S 1220-83-3 熬腂碫 
29 熬腂龇✳歌孻必㊋ Sulfadoxine C12H14N4O4S 2447-57-6 熬腂碫 
30 熬腂㼆歌孻必㊋ Sulfameter C11H12N4O3S 651-06-9 熬腂碫 
31 熬腂薅ꃀ Sulfabenzamide C13H12N2O3S 127-71-9 熬腂碫 
32 熬腂薅ぼ㇬ Sulfaphenazole C15H14N4O2S 526-08-9 熬腂碫 
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33 歌孻蔮腂必㊋ Trimethoprim C14H18N4O3 738-70-5 熬腂碫 
34 ꧘ꂼ Estrone C18H22O2 53-16-7 ꧘慨稇碫 
35 䩣掚䜂汥 4-Acetamidophenol C8H9NO2 103-90-2 ꞏ汥碫蚋暟 
36 薅㇬銯卌 Oxacillin C19H18 N3O5 S 1173-88-2 β-ⰻꃀ腂碫 
37 㸝剏嫱卌 Antipyrine C11H12N2O 60-80-0 ꞏ汥碫蚋暟 
38 蟼兜欰 Naproxen C14H14O3 22204-53-1 ꞏ汥碫蚋暟 
39 ゜㆕繠鳟 Indometacin C19H16ClNO4 53-86-1 ꞏ汥碫蚋暟 
40 岲⛙蝒稇 Tylosin C46H77NO17 1401-69-0 㣐梠ⰻꂾ碫 
41 紤꩓稇 Erythromycin C37H67NO13 114-07-8 㣐梠ⰻꂾ碫 
42 膴宐紤꩓稇 Anhydroerythromycin C37H65NO12 23893-13-2 㣐梠ⰻꂾ碫 
43 ⯘䬘紤꩓稇 Clarithromycin C38H69NO13 81103-11-9 㣐梠ⰻꂾ碫 
44 縄紤꩓稇 Roxithromycin C41H76N2O15 80214-83-1 㣐梠ⰻꂾ碫 
45 㪭⸂꩓稇 Pristinamycin C28H35N3O7 21411-53-0 㣐梠ⰻꂾ碫 
46 ꣚㣼꩓稇 Azithromycin C38H72N2O12 83905-01-5 㣐梠ⰻꂾ碫 
47 㕼꩓稇 Oxytetracyclin C22H24N2O9 79-57-2 㔋梠稇碫 
48 㔋梠稇 Tetracycline C22H24N2O8 60-54-8 㔋梠稇碫 

49 㖑繠梠稇 
Demeclocycline 
hydrochloride 

C21H21ClN2O8 64-73-3 㔋梠稇碫 

50 㑞蝒⾝ Thiabendazole C10H7N3S 148-79-8 㔋梠稇碫 
51 ꆄ꩓稇 Aureomycin C22H23ClN2O8 57-62-5 㔋梠稇碫 
52 繠忘꩓稇 Minocycline C23H27N3O7 10118-90-8 㔋梠稇碫 
53 㢴銯꩓稇 Doxycycline C22H24N2O8 564-25-0 㔋梠稇碫 
54 㣢㷋孽蔮 Cephalexin C16H17N3O4S 15686-71-2 β-ⰻꃀ腂碫 
55 ꫬ꩓稇 G Penicillin G C16H18N2O4S 61-33-6 β-ⰻꃀ腂碫 
56 ꫬ꩓稇 V Penicillin V C16H18N2O5S 87-08-1 β-ⰻꃀ腂碫 
57 龇守ꫬ꩓稇 Cloxacillin C19H18ClN3O5S 61-72-3 β-ⰻꃀ腂碫 
58 㣽犷銯卌ꛧ Nafcillin sodium C21H22N2O5S 147-52-4 β-ⰻꃀ腂碫 
59 㣢㷋㑞ト Ceftiofur C19H17N5O7S3 80370-57-6 β-ⰻꃀ腂碫 
60 㣢㷋㑞肁ꃑ Cefotaxime Sodium C16H17N5O7S2 63527-52-6 β-ⰻꃀ腂碫 
61 ꣚蜒銯卌 Amoxicillin C16H19N3O5S 26787-78-0 β-ⰻꃀ腂碫 
62 孽蔮銯卌 Ampicillin C16H19N3O4S 69-53-4 β-ⰻꃀ腂碫 
63 㣢㷋䬘㹁 Cefradine C16H19N3O4S 38821-53-3 β-ⰻꃀ腂碫 
64 㖑㼷炻⼾ Diltiazem C22H26N2O4S 42399-41-7 β-ⰻꃀ腂碫 
65 ♲守欰 Triclosan C12H7Cl3O2 3380-34-5 勄蝒⵫ 
66 ㆆ➧銯䎂 Pirenzepine C19H21N5O2 28797-61-7 勄蝒⵫ 
67 ♲守子棴 Triclocarban C13H9N2OCl3 101-20-2 勄蝒⵫ 
68 尪♨腂ꃫ Salbutamol C13H21NO3 18559-94-9 β-「⡤慨⸓⵫ 
69 卌〳꩓稇 Lincomycin C18H34N2O6S 154-21-2 卌〳腂碫 
70 ㅔ㇬薅膵 Imidocarb C19H20N6O 27885-92-3 䫒赈蚋 
71 膴孲鲜薅㖑䎂 Dehydro Nifedipine C17H16N2O6 67035-22-7 ꣭⾓蚋 
72 䒗繿㛇峕㖑랕嫫薗 Digoxin C41H64O14 20830-75-5 ꣭⾓蚋 
73 歌薅熬♨膵 Tolbutamide C12H18N2O3S 64-77-7 ꣭祪蚋 
74 呔⴩룅暵 Gliclazide C15H21N3O3S 21187-98-4 ꣭祪蚋 
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75 しꬋ餍룅 Gemfibrozil C15H22O3 25812-30-0 ꣭祪蚋 
76 呔⴩劥膵 Glibenclamide C23H28N3O5ClS 10238-21-8 ꣭祪蚋 
77 歌犷僈 Metformin C4H11N5 657-24-9 ꣭祪蚋 

78 
㌄㏲㉆-2-續ꃑ2-

QCA 
Quinoxaline-2-
carboxylic acid 

C9H6N2O2 879-65-2 子䊼孻去靧暟 

79 㤵繠兜卌 Ormetoprim C14H18N4O2 6981-18-6 䫈蝒⵫ 
80 ⛩腂必㊋ Pyrimethamine C12H13ClN4 58-14-0 䫒毷蚋 
81 岲㦪蝒稇 Tiamulin C28H47NO4S 55297-95-5 ⿽蠂掜碫䫒欰稇 
82 子䊼㢴 Carbadox C11H10N4O4 6804-07-5 欰Ɤ⤛鵳⵫ 
83 ꣚剏峫㼷 Atenolol C14H22N2O3 29122-68-7 β-「⡤꣖倗⵫ 
84 繠䩯峫㼷 Metoprolol C15H25NO3 37350-58-6 β-「⡤꣖倗⵫ 
85 ꨭ㽲剏♨焦 Ranitidine C12H22N4O3S 66357-35-5 胊弯毹蚋 
86 銯ㅔ剏♨ Cimetidine C10H16N5S 51481-61-9 胊弯毹蚋 
87 子䊼⯘絞 Carbazochrome C10H12N4O3 69-81-8 䫒欰稇 
88 1,7-✳歌㛇랕得ョ 1.7-Dimethylxanthine C7H8N4O2 611-59-6 蕱㄂⵫ 
89 〳剏㸌 Cotinine C10H12ON2 486-56-6 礵牟䚍蚋暟 
90 蘡焦 Theophylline C7H8N4O2 58-55-9 礵牟䚍蚋暟 
91 〳䖉㔔 Codeine C18H21NO3 76-57-3 礵牟䚍蚋暟 
92 ㄳ㉰㔔 Caffeine C8H10N4O2 58-08-2 礵牟䚍蚋暟 
93 子끩銯䎂 Carbamazepine C15H12N2O 298-46-4 礵牟䚍蚋暟 
94 鴪莞䎂 Disopyramide C21H29N3O 3737-09-5 䫒欰稇 
95 蒔蓷㖑㼷 Ifenprodil C21H27NO2 23210-56-2 䫒欰稇 
96 薅嵳䬘僈 Diphenhydramine C17H21NO 58-73-1 䫒絆腂蚋 
97 薅䩟餍暵 Bezafibrate C19H20ClNO4 41859-67-0 䫒欰稇 
98 ㅔ䐀㇬ Miconazole C18H14N2OCl4 22916-47-8 䫒溫蝒蚋 
99 ⯘縄➭碛鸑 Crotamiton C13H17NO 483-63-6 䫒溫蝒蚋 

100 ⼶岁卌 Warfarin C19H16O4 81-81-2 䫒ⳕ蚋 
101 霿㶲ꂾ Norgestimate C23H31NO3 35189-28-7 鼙㶲蚋 

邍 2. PPCPs 倰岁⺫⢪欽涸ⰻ叻暟 

綘尼 ⻊ざ暟ぜ獦 薉俒ぜ獦 ⴔ㶩䒭 CAS No. 
1 〳剏㸌-d3 Cotinine-d3 C10H12ON2 - 
2 13C3-15N-梠⚋尪糠 13C3-15N-Ciprofloxacin C17H18FN3O3 93107-08-5 
3 尪♨腂ꃫ-d3 Salbutamol-d3 C13H21NO3 - 
4 孮銯宝-d5 Fluoxetine-d5 C17H18F3NO 1173020-43-3 
5 13C-蟼兜欰-d3 13C-Naproxen-d3 C14H14O3 - 
6 13C6-熬腂✳歌必㊋ 13C6-Sulfamethazine C12H14N4O2S 77643-91-5 
7 㑞蝒⾝-d6 Thiabendazole-d6 C10H7N3S - 
8 13C3-歌孻蔮㊋ 13C3-Trimethoprim C14H18N4O3 - 
9 銯ㅔ剏♨-d3 Cimetidine-d3 C10H16N5S - 

1.3 叻ⲥ很巊ꂁⵖ 
Ⱏ 101 猫⻊ざ暟1.0 g/L 涸⪰㢊很巊歌ꃫ⚹很⵫կ歋✵ⴔ區涸 PPCPs ⻊ざ暟猫碫㢴,ぐ暟餘涸暟⻊

䚍餘䊵䒗㣐㖈⟉㐼副涸⾝併䏞䊵ⵆ鳅㣐㔔姼劥倰岁⺫㼜呏研⥌尼䔂䏞䊵䒗㼆ぐ⻊ざ暟鵳遤ⴔ絆կ呏研
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⻊ざ暟ⴔ絆껷⯓ⴔⵆ㼜ぐ絆⻊ざ暟ꂁⵖ䧭务ꢂ⪰㢊很巊搬た歋ぐ絆涸务ꢂ⪰㢊很巊獺ꅺ幊ざ䖤ⵌ 101
猫 PPCPs ⻊ざ暟涸吥ⲥ刼絁⪰㢊很巊ⱄ⢪欽ⴲ映嫱⢾崨⸓湱很巊ゎⰻ叻獺ꅺ蜦䖤 101 猫 PPCPs ⻊
ざ暟涸吥ⲥ刼絁很巊կ101 猫 PPCPs ⻊ざ暟ⴔ絆⿺ぐ絆⻊ざ暟涸务ꢂ⪰㢊很巊崽䏞錛邍 3կ 

ⰻ叻很巊涸ꂁⵖⰻ叻⻊ざ暟㖈吥ⲥ刼絁很巊务涸崽䏞ⴔⵆ⚹〳剏㸌-d3ծ尪♨腂ꃫ-d3 ㄤ 13C3-歌孻蔮㊋
ⰻ叻崽䏞ぐ⚹ 5.0 μg/L㑞蝒⾝-d6 ㄤ銯ㅔ剏♨-d3 涸ⰻ叻崽䏞ぐ⚹ 10.0 μg/L13C6-熬腂✳歌必㊋涸ⰻ叻崽
䏞⚹ 50.0 μg/L13C3-15N-梠⚋尪糠ㄤ孮銯宝-d5 涸ⰻ叻崽䏞⚹ 100.0 μg/L13C-蟼兜欰-d3 涸ⰻ叻崽䏞⚹ 500.0 
μg/Lկ呏研ぐⰻ叻⻊ざ暟涸崽䏞䊵䒗㼜ぐⰻ叻⪰㢊很巊幊ざ蜦䖤 100 ⦔✵吥ⲥ刼絁很巊务ⰻ叻崽䏞涸
ⰻ叻幊ざ⪰㢊很巊կ 

吥ⲥ刼絁⪰㢊很巊涸ꂁⵖ㼜ぐ絆务ꢂ⪰㢊很巊幊ざ歌ꃫ㹁㺂荛 2.0 mLկ錛邍 4կ 
吥ⲥ刼絁很巊ꂁⵖ倰岁⢪欽ⴲ映嫱⢾崨⸓湱㼜ⰻ叻幊ざ⪰㢊很巊獺ꅺ 100 ⦔蜦䖤ꂁⵖ吥ⲥ刼絁很

巊涸獺ꅺ很巊歋姼很巊㼆吥ⲥ刼絁⪰㢊很巊鵳遤鷶紩獺ꅺ䖤ⵌ剒絊涸ⰻ叻岁吥ⲥ刼絁很巊錛邍 5կ 
邍 3. PPCPs ⻊ざ暟ⴔ絆⿺务ꢂ⪰㢊很巊崽䏞 

邍 4. 101 猫⻊ざ暟幊ざ涸吥ⲥ刼絁⪰㢊很巊涸ꂁⵖ歌ꃫ㹁㺂荛 2.0 mL 
 痦♧絆 痦✳絆 痦♲絆 痦㔋絆 痦❀絆 痦Ⱉ絆 

幊ざ很巊务ぐⴔ絆很巊
崽䏞/μg/L 

50 200 500 2500 1000 100 

ぐ絆⪰㢊巊崽䏞/ mg/L 2.0* 10 20 20 20 20 
》欽⡤獤/μL 50  40 50 250 100 10 

*邍爙㼜务ꢂ⪰㢊很巊獺ꅺ 10 ⦔荛 2.0 mg/Lկ 
邍 5. 吥ⲥ刼絁务ぐ絆 PPCPs ⻊ざ暟絁䚍挿崽䏞⽀⡙μg/L 

絁䚍挿 L11 L10 L9 L8 L7 L6 L5 L4 L3 L2 L1 

痦♧絆 0.0025 0.005 0.01 0.025 0.05 0.10 0.25 0.5 1.0 2.5 5.0 
痦✳絆 0.01 0.02 0.04 0.10 0.2 0.4 1.0 2.0 4.0 10 20 

絆ⵆ ⻊ざ暟 务ꢂ⪰㢊很巊/ mg/L 

痦♧絆 
蒔蓷㖑㼷ծ鴪莞䎂ծㆆ➧銯䎂ծ⯘䬘紤꩓稇ծ薅嵳䬘僈ծꨭ㽲剏♨焦ծ㖑㼷炻⼾ծ
膴孲鲜薅㖑䎂ծ♲歌孻蔮腂必㊋ծ岲㦪蝒稇ծ卌〳꩓稇ծ㑞蝒⾝ծ莞䗳ⵄ 

20.0 

痦✳絆 

孻孮尪糠ծ䛸霿尪糠ծ䩣掚䜂汥ծ孮歌㌄ծ霿孮尪糠ծ㤵繠兜卌ծ梠⚋尪糠ծ銯ㅔ
剏♨ծ꣚剏峫㼷ծ熬腂㌄䜌㉆ծ䜌㤇ꃑծ㛆孮尪糠ծㅔ䐀㇬ծ⼶岁卌ծ熬腂ꢂ✳歌
孻必㊋ծ熬腂✳歌䒗䜌㇬ծ熬腂薅ぼ㇬ծ꣚蜒銯卌ծ熬腂歌䜌㇬ծ⯘卌尪糠ծ岲⛙
蝒稇ծ薅䩟餍暵ծ呔⴩劥膵ծ熬腂歌㑞✳㇬ծ繠䩯峫㼷ծ㸝剏嫱卌ծ紤꩓稇ծ熬腂
✳歌必㊋ծ歌孻蔮腂必㊋ծ孽蔮銯卌ծ熬腂龇✳歌孻必㊋ծ熬腂薅ꃀծ熬腂㑞㇬ծ
㣢㷋㑞肁ꃑծ霿㶲ꂾծ膴宐紤꩓稇 

10.0 

痦♲絆 

ㅔ㇬薅膵ծ㕼꩓稇ծ㌄㏲㉆-2-續ꃑ(2-QCA)ծ歌薅熬♨膵ծ1.7-✳歌㛇랕得ョծ熬腂
守ㆍ㍟ծ尪䬘尪糠ծꫬ꩓稇 Vծꫬ꩓稇 Gծ孮銯宝ծ㪭⸂꩓稇ծ蘡焦ծしꬋ餍룅ծ
ㄳ㉰㔔ծ⿽孮尪糠ծ〳䖉㔔ծ熬腂ぼ㊋ծ熬腂ꢂ歌孻必㊋ծ峫繠尪糠ծ熬腂ꃲꃀծ
㣽犷㋐卌ծ㖑넞鳟ծ㣢㷋䬘㹁ծ㣢㷋孽蔮ծ㣢㷋㑞㣗 

20.0 

痦㔋絆 ꧘ꂼծꆄ꩓稇ծ熬腂ծ繠忘꩓稇ծ蟼兜欰ծ龇守ꫬ꩓稇ծ゜㆕繠鳟 20.0 
痦❀絆 㢴銯꩓稇ծ㖑繠梠稇ծ子䊼㢴ծ㔋梠稇ծ銯霿尪糠ծ子䊼⯘絞ծ薅㇬銯卌ծ♲守欰 20.0 

痦Ⱉ絆 
♲守子棴ծ⛩腂必㹁ծ子끩銯䎂ծ歌犷僈ծ⯘縄➭碛鸑ծ〳剏㸌ծ尽䋪尪糠ծ熬腂
歌㛇必㊋ծ熬腂㼆歌孻㛇必㊋ծ縄紤꩓稇ծ呔⴩룅暵ծ尪♨腂ꃫծ꣚㣼꩓稇 

20.0 
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痦♲絆 0.025 0.05 0.10 0.25 0.5 1.0 2.5 5.0 10 25 50 
痦㔋絆 0.125 0.25 0.5 1.25 2.5 5.0 12.5 25 50 125 250 
痦❀絆 0.05 0.10 0.2 0.5 1.0 2.0 5.0 10 20 50 100 
痦Ⱉ絆 0.005 0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0 5.0 10 

1.4 呋ㅷ⵸㢅椚倰岁 
劥倰岁⺫⿬撑 EPA 1694 倰岁㼆宐呋鵳遤⵸㢅椚Ⱘ⡤乼⡲㥵♴ 
》呋⢪欽腐蒀梯槴櫕》1.0 L宐呋⸈ⰆEDTAꛧ渮0.5 g䎇⸈ꃑ靈蒜pH荛2±0.5կ 
鵂応㼜䖉崵宐呋欽溫瑟䬄応㐼鵂応䬄応応芘⚹0.45 μm梯槴紦絶կ 
㔿湱蟋》叙崞⻊ⴔⵆ欽10 mL歌ꃫ崨鸟0.5 mL/minㄤ10 mL 0.1%歌ꃑ宐很巊崨鸟1.0 mL/min

鸑鵂HLB㔿湱蟋》叙Oasis HLB cartridge500 mg6 ccⵄ欽ꅾ⸂⡲欽綕綕鸑鵂HLB叙㼆⛓崞⻊կ 
副呋㼜鵂応た宐呋1.0 L⟄10 mL/min涸崨鸟鸑鵂HLB叙կ 
膴宐䬄瑟䎁醋HLB叙⿡ꤑHLB叙ⰻ婎⡮涸宐ⴔկ 
峤膴欽6 mL歌ꃫ/⛩臟幊ざ很巊1/1, V/V峤膴HLB叙佐꧋峤膴巊կ 
宆オ很鍒宆オ峤膴巊荛鵛䎁欽歌ꃫ/宐很巊5/95, V/V㹁㺂荛1.0 mLկ 
劥㹊낉䭽撑⟄副⵸㢅椚倰岁⢪欽Ⰼ荈⸓㔿湱蟋》鄳縨AQUA Trace ASPE799Ⰼ荈⸓㔿湱蟋》⟉㼜

⵸㢅椚倰岁玐䎸⸈鲿Ⰶ霪鄳縨务歋霪鄳縨荈⸓模䧭HLB叙涸崞⻊ㄤ呋ㅷ涸㺢꧋峤膴鵂玐կ岤㹊낉鵂玐
务䨾剣梯槴㐼渓㖲欽馄紱宐峤3麑ⱄ欽HPLC紩䒗⚋ꃫ峤3麑䎇㖈400˫软盲务软䎁㹊낉务欽宐⚹✳妃
襒껰宐կ 

 

2.  絕卓雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

 
愿 1. 101 猫 PPCPs ⻊ざ暟 MRM 蒀靶愿L7 

2.2 絁䚍Ⱒ禹♸唬ⴀꣳծ㹁ꆀꣳ 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁劥㹊낉ꅷ欽ⰻ叻岁ⵖ⡲吥ⲥ刼絁呏研ⰻ叻岁⟄崽䏞嫱⧩禹侨⚹埇㗂

叻油꬗獤嫱⧩禹侨⚹紷㗂叻ⵖ⡲ぐ⻊ざ暟涸吥ⲥ刼絁կず傞呏研⥌㐾嫱⟉㐼唬ⴀꣳ S/N=3.3⟉㐼
㹁ꆀꣳ S/N=10ASTM 倰䒭雦皾ぐ暟餘涸⟉㐼唬ⴀꣳㄤ⟉㐼㹁ꆀꣳկ鿈ⴔ⻊ざ暟涸絁䚍錛愿 2կⰨ⡤絁
䚍薴㔵ծ湱Ⱒ禹侨⿺⟉㐼唬ⴀꣳㄤ㹁ꆀꣳ瘝湱Ⱒ侨⧩錛♴邍 6կ➢邍 6 〳濼101 猫 PPCPs ⻊ざ暟涸⟉㐼
唬ⴀꣳ㖈 0.001 μg/L ~0.65 μg/L ⛓ꢂ⟉㐼涸㹁ꆀꣳ⧩㖈 0.003 μg/L~1.95 μg/L ⛓ꢂկ㖈湱䎾涸絁䚍薴㔵
ⰻ95%⟄副⻊ざ暟涸湱Ⱒ禹侨㣐✵ 0.995絁䚍Ⱒ禹葻㥩կ 

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

(x100,000)
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〳剏㸌吥ⲥ刼絁愿                        尪♨腂ꃫ吥ⲥ刼絁愿 

 
熬腂ぼ㊋吥ⲥ刼絁愿                       㣢㷋孽蔮吥ⲥ刼絁愿 

 
孻孮尪糠吥ⲥ刼絁愿                          㖑넞鳟吥ⲥ刼絁愿 

 
ꫬ꩓稇 V 吥ⲥ刼絁愿                     㸝剏嫱卌吥ⲥ刼絁愿 

 
蟼兜欰吥ⲥ刼絁愿                             ♲守子棴吥ⲥ刼絁愿 

愿 2. 鿈ⴔ⻊ざ暟叻姻刼絁 
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邍 6. 101 猫 PPCPs 吥ⲥ刼絁⿬侨 

綘尼 ぜ獦 吥ⲥ刼絁 
湱Ⱒ禹侨

r 
絁䚍薴㔵

(μg/L) 
ⲥ鲷䏞 

(%) 
唬ⴀꣳ 
(μg/L) 

㹁ꆀꣳ 
(μg/L) 

1 歌犷僈 Y = (715783)X + (2688.07) 0.999 0.05-10 93.2-107.8 0.016 0.048 
2 〳剏㸌 Y = (1.55106)X + (-0.00554149) 0.999 0.01-10 92.7-108.4 0.034 0.100 
3 熬腂 Y = (0.00157497)X + (0.0240906) 0.991 2.5-250 75.1-114.3 0.600 1.800 
4 莞䗳ⵄ Y = (12.5148)X + (-0.00563236) 0.999 0.005-2.5 97.4-101.9 0.001 0.003 
5 尪♨腂ꃫ Y = (0.847197)X + (-0.00270611) 0.999 0.01-10 94.0-109.5 0.003 0.009 
6 ꣚剏峫㼷 Y = (1.66396)X + (0.0539129) 0.999 0.04-20 85.7-106.5 0.012 0.036 
7 ꨭ㽲剏♨焦 Y = (5.53888)X + (-0.0805598) 0.998 0.025-2.5 94.1-111.2 0.003 0.009 
8 銯ㅔ剏♨ Y = (0.837891)X + (-0.00743239) 0.999 0.1-20 88.5-108.9 0.006 0.018 
9 ꣚蜒銯卌 Y = (38392.6)X + (-3140.76) 0.999 0.2-20 85.0-118.0 0.060 0.180 

10 ㅔ㇬薅膵 Y = (2.72944)X + (0.0323434) 0.997 0.1-25 81.7-108.2 0.150 0.450 
11 〳䖉㔔 Y = (0.598328)X + (-0.0112577) 0.998 0.05-25 86.9-107.6 0.015 0.045 
12 熬腂ꃲꃀ Y = (1.69846)X + (0.00187380) 0.999 0.025-10 91.2-113.0 0.007 0.021 
13 䩣掚䜂汥 Y = (1.77502)X + (0.0145696) 0.999 0.04-10 84.5-107.2 0.012 0.036 
14 子䊼⯘絞 Y = (0.229643)X + (-0.00772702) 0.999 0.1-50 88.6-115.6 0.027 0.081 
15 1.7-✳歌㛇랕得ョ Y = (0.775656)X + (-0.00854595) 0.999 0.1-50 93.2-113.3 0.028 0.084 
16 卌〳꩓稇 Y = (1.57565)X + (0.00165465) 0.998 0.01-5 91.4-108.3 0.003 0.009 
17 熬腂㑞㇬ Y = (1.65929)X + (-0.00136763) 0.999 0.02-20 92.0-119.4 0.006 0.018 
18 熬腂ぼ㊋ Y = (1.56155)X + (0.00475783) 0.997 0.1-50 87.30-110.8 0.003 0.009 
19 ♲歌孻蔮腂必㊋ Y = (3.03167)X + (-0.00330408) 0.999 0.01-5 92.5-111.0 0.003 0.009 
20 ㆆ➧銯䎂 Y = (5.32899)X + (-0.0440456) 0.998 0.01-5 80.0-110.5 0.003 0.009 
21 孻孮尪糠 Y = (126682)X + (-4073.31) 0.999 0.20-20 97.9-109.0 0.060 0.180 
22 㛆孮尪糠 Y = (922141)X + (-11676.2) 0.999 0.1-10 94.9-103.1 0.030 0.090 
23 熬腂歌㛇必㊋ Y = (1.29364)X + (0.00197133) 0.998 0.02-10 79.8-115.1 0.006 0.018 
24 㣢㷋孽蔮 Y = (0.0267567)X + (0.00106203) 0.998 0.1-50 96.4-109.1 0.029 0.087 
25 霿孮尪糠 Y = (1.41397e+006)X + (48968.3) 0.999 0.1-10 95.1-107.5 0.030 0.090 
26 㤵繠兜卌 Y = (5.16691)X + (0.0385164) 0.998 0.04-10 89.4-107.7 0.012 0.036 
27 㣢㷋㑞肁ꃑ Y = (0.0378760)X + (0.00332981) 0.999 0.1-20 89.0-108.8 0.030 0.090 
28 ㄳ㉰㔔 Y = (0.634988)X + (0.309971) 0.997 0.1-50 84.3-115.2 0.028 0.084 
29 㔋梠稇 Y = (0.377013)X + (-0.00342146) 0.999 0.2-50 93.5-104.2 0.060 0.180 
30 梠⚋尪糠 Y = (552042)X + (24241.9) 0.999 0.1-20 93.2-108.6 0.031 0.093 
31 孽蔮銯卌 Y=(0.0259518)X+ (0.000378552) 0.996 0.1-20 82.2-114.6 0.027 0.081 
32 ꫬ꩓稇 V Y=(0.00208396)X + (-0.0001458) 0.998 0.5-50 92.6-112.0 0.150 0.450 
33 㕼꩓稇 Y=(0.248714)X+(-7.93463e-006) 0.999 0.1-50 90.0-114.4 0.027 0.081 
34 䛸霿尪糠 Y = (438710)X + (-40077.5) 0.996 0.1-20 84.3-116.0 0.030 0.090 
35 熬腂歌㑞✳㇬ Y = (1.93473)X + (0.000593157) 0.999 0.04-10 82.5-106.0 0.012 0.036 
36 繠忘꩓稇 Y = (25710.9)X + (50187.6) 0.997 2.5-250 89.4-108.0 0.650 1.950 

37 熬腂㼆歌孻㛇必㊋ Y = (1.48410)X + (0.00129111) 0.996 0.02-5 88.8-107.5 0.006 0.018 

38 㣢㷋䬘㹁 Y = (0.0285958)X + (0.00122228) 0.998 0.25-50 85.8-110.7 0.070 0.210 
39 峫繠尪糠 Y = (6.79434)X + (-0.0429867) 0.995 0.1-25 83.7-114.2 0.028 0.084 
40 熬腂✳歌必㊋ Y = (2.71164)X + (-0.000169546) 0.999 0.02-20 93.9-106.4 0.005 0.015 
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41 㑞蝒⾝ Y = (1.21427)X + (0.00444815) 0.998 0.01-5 88.9-110.9 0.003 0.009 
42 ⿽孮尪糠 Y = (2.79724)X + (-0.0430675) 0.998 0.25-50 82.6-109.6 0.070 0.210 
43 熬腂守ㆍ㍟ Y = (1.05813)X + (0.000354837) 0.999 0.05-10 93.1-116.7 0.013 0.039 
44 尪䬘尪糠 Y = (4.89738)X + (-0.0522107) 0.998 0.1-25 79.7-104.4 0.029 0.087 
45 㖑繠梠稇 Y = (0.213774)X + (-0.0259955) 0.998 0.5-100 92.1-115.8 0.170 0.410 
46 熬腂歌䜌㇬ Y = (0.650489)X + (0.00135822) 0.997 0.04-20 87.1-110.2 0.012 0.036 
47 繠䩯峫㼷 Y = (1.63026)X + (-0.0226038) 0.999 0.04-10 92.4-111.0 0.011 0.033 
48 子䊼㢴 Y = (0.680923)X + (0.128691) 0.996 0.2-50 87.8-109.4 0.060 0.180 
49 㸝剏嫱卌 Y = (2.08123)X + (0.00197051) 0.999 0.04-20 91.5-106.7 0.012 0.036 
50 熬腂✳歌䒗䜌㇬ Y = (1.48807)X + (0.00528041) 0.997 0.04-10 85.9-111.8 0.011 0.033 
51 2-QCA Y = (0.760739)X + (0.0252821) 0.999 0.1-50 94.1-105.0 0.028 0.084 
52 熬腂ꢂ歌孻必㊋ Y = (1.38267)X + (-0.00267559) 0.999 0.1-50 93.7-116.7 0.031 0.093 
53 鴪莞䎂 Y = (21.7676)X + (-0.189445) 0.999 0.01-2.5 89.4-118.6 0.003 0.009 
54 ⯘卌尪糠 Y = (2.93220)X + (-0.0168428) 0.999 0.1-20 85.1-110.3 0.028 0.084 
55 熬腂龇✳歌孻必㊋ Y = (2.92560)X + (0.000415020) 0.999 0.04-20 93.8-106.7 0.012 0.036 
56 尽䋪尪糠 Y = (5.56548)X + (-0.0200797) 0.998 0.1-10 82.3-116.3 0.030 0.090 
57 ꆄ꩓稇 Y=(0.133298)X + (-0.000379119) 0.999 0.5-125 94.1-116.7 0.028 0.084 
58 熬腂薅ꃀ Y = (2.14603)X + (0.00475778) 0.998 0.04-20 88.8-109.5 0.012 0.036 
59 ꣚㣼꩓稇 Y = (0.152725)X + (-0.00107613) 0.998 0.2-20 82.9-113.1 0.050 0.150 
60 熬腂薅ぼ㇬ Y = (1.35269)X + (0.00305876) 0.998 0.04-20 87.8-111.1 0.011 0.033 
61 ⛩腂必㹁 Y = (4.45650)X + (-0.000726958) 0.999 0.02-10 94.8-106.5 0.006 0.018 
62 銯霿尪糠 Y = (19.7308)X + (-0.179372) 0.993 0.2-20 86.6-112.7 0.053 0.159 
63 蒔蓷㖑㼷 Y = (6.87030)X + (-0.0643595) 0.998 0.01-5 94.2-111.6 0.003 0.009 
64 熬腂ꢂ✳歌孻必㊋ Y = (2.30187)X + (-0.000195834) 0.999 0.04-20 94.8-111.0 0.012 0.036 
65 㢴銯꩓稇 Y = (0.408305)X + (0.0110422) 0.999 0.2-50 96.3-110.0 0.057 0.171 
66 熬腂㌄䜌㉆ Y = (1.42067)X + (0.000969050) 0.999 0.04-20 95.2-105.1 0.012 0.036 
67 䜌㤇ꃑ Y = (8.21765)X + (0.00952164) 0.999 0.02-4 93.4-112.4 0.006 0.018 
68 薅嵳䬘僈 Y = (19.7104)X + (-0.315434) 0.998 0.01-2.5 88.6-106.4 0.003 0.009 
69 㣢㷋㑞㣗 Y = (0.0323140)X + (0.00172534) 0.998 0.1-50 90.2-106.8 0.027 0.081 
70 㖑㼷炻⼾ Y = (2.90045)X + (-0.101836) 0.997 0.025-2.5 84.4-123.3 0.007 0.021 
71 岲㦪蝒稇 Y = (2.37255)X + (-0.0877409) 0.993 0.01-2.5 86.6-110.1 0.003 0.009 
72 岲⛙蝒稇 Y = (250915)X + (-28038.2) 0.997 0.04-20 85.7-102.7 0.012 0.036 
73 紤꩓稇 Y = (331643)X + (69900.2) 0.999 0.4-20 85.2-114.0 0.100 0.300 
74 ꫬ꩓稇 G Y=(0.0338241)X + (-0.00596538) 0.999 0.25-50 90.2-110.9 0.070 0.210 
75 孮銯宝 Y = (0.871496)X + (-0.0299962) 0.999 0.25-50 90.4-121.7 0.060 0.180 
76 膴宐紤꩓稇 Y = (646349)X + (-18021.3) 0.999 0.04-20 88.4-104.3 0.012 0.036 
77 孮歌㌄ Y = (10.0086)X + (0.00196621) 0.998 0.02-4 90.9-110.4 0.006 0.018 
78 ⯘䬘紤꩓稇 Y=(2.40640e+006)X + (-76508.8) 0.997 0.05-5 86.8-113.7 0.007 0.021 
79 縄紤꩓稇 Y = (1.20398)X + (-0.00351440) 0.993 0.05-10 85.9-112.0 0.140 0.420 
80 子끩銯䎂 Y = (8.97231)X + (-0.0170347) 0.999 0.005-2 90.6-108.6 0.002 0.005 
81 薅㇬銯卌 Y = (0.0837649)X + (0.00333049) 0.999 0.1-100 85.3-108.9 0.030 0.090 
82 歌薅熬♨膵 Y = (1.95053)X + (0.00187728) 0.998 0.1-20 90.3-110.2 0.027 0.080 
83 膴孲鲜薅㖑䎂 Y = (7.43801)X + (0.00737768) 0.998 0.01-5 81.9-111.2 0.003 0.009 
84 龇守ꫬ꩓稇 Y=(0.00817848)X+ (0.00273013) 0.999 0.5-250 93.4-105.9 0.150 0.450 
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85 㪭⸂꩓稇 Y = (0.294933)X + (0.000288628) 0.999 0.05-50 92.2-110.9 0.014 0.042 
86 呔⴩룅暵 Y = (2.44792)X + (-0.00830985) 0.999 0.01-5 88.7-116.0 0.003 0.009 
87 ㅔ䐀㇬ Y = (2.11480)X + (-0.0174258) 0.999 0.2-10 85.6-110.2 0.060 0.180 
88 薅䩟餍暵 Y = (1.72808)X + (-0.00238644) 0.999 0.02-20 93.5-105.9 0.006 0.018 
89 蟼兜欰 Y=(0.432871)X + (-0.000420815) 0.999 1.25-250 93.5-108.1 0.367 1.100 
90 ⯘縄➭碛鸑 Y = (3.68822)X + (-0.0198545) 0.999 0.02-5 94.2-106.1 0.006 0.018 
91 ⼶岁卌 Y = (1.53579)X + (0.000610420) 0.999 0.02-10 88.3-112.5 0.005 0.015 
92 ꧘ꂼ Y = (0.227164)X + (0.0961972) 0.999 0.5-125 88.1-107.3 0.140 0.420 
93 呔⴩劥膵 Y = (1.46768)X + (-0.0100038) 0.998 0.1-20 89.8-121.5 0.027 0.081 
94 霿㶲ꂾ Y = (1.24839)X + (-0.149386) 0.996 0.1-10 89.1-118.1 0.030 0.090 
95 蘡焦 Y = (0.212226)X + (0.0314209) 0.997 0.25-25 82.8-109.4 0.070 0.210 
96 㖑넞鳟 Y = (0.341336)X + (-0.0112834) 0.999 0.1-50 92.2-106.6 0.030 0.090 
97 㣽犷㋐卌 Y=(0.0536766)X+ (0.000774224) 0.999 0.1-50 92.7-105.5 0.023 0.069 
98 ゜㆕繠鳟 Y = (0.0299836)X + (0.00129425) 0.995 1.25-125 85.3-110.5 0.120 0.360 
99 しꬋ餍룅 Y = (0.292561)X + (-0.00684885) 0.999 0.1-50 93.2-111.4 0.027 0.081 

100 ♲守子棴 Y = (2.54030)X + (0.0106217) 0.998 0.01-5 91.9-108.4 0.003 0.009 
101 ♲守欰 Y = (0.0180193)X + (0.00684045) 0.995 0.5-50 90.5-114.6 0.140 0.420 

2.3 礵㺙䏞㹊낉 
㼆♲⚡♶ず崽䏞涸 PPCPs 幊ざ吥ⲥ很巊鵶絯鵳呋 6 妃罌㻋⟉㐼礵㺙䏞կ⥂殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍

絕卓㥵邍 7 䨾爙կ➢邍 7 絕卓〳濼101 猫 PPCPs ⻊ざ暟㖈ぐ崽䏞♴⥂殆傞ꢂ湱㼆叻ⲥ⨊䊵⚹ 0.006~0.242%
油꬗獤涸湱㼆叻ⲥ⨊䊵⚹ 0.322~9.559%Ⱖ务 90%⟄副⻊ざ暟涸油꬗獤湱㼆叻ⲥ⨊䊵㼭✵ 5.0%⟉㐼礵
㺙䏞葻㥩կ 

邍 7. ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍絕卓(n=6) 

綘尼 ぜ獦 
RSD%L3 RSD%L5 RSD%L7 

R.T. Area R.T. Area R.T. Area 

1 歌犷僈 0.075 1.802 0.106 2.026 0.105 3.226 
2 〳剏㸌 0.049 1.296 0.032 1.439 0.044 2.588 
3 熬腂 0.082 2.486 0.058 3.429 0.123 4.173 
4 莞䗳ⵄ 0.071 0.707 0.031 0.997 0.039 1.405 
5 尪♨腂ꃫ 0.061 0.954 0.030 0.700 0.047 2.421 
6 ꣚剏峫㼷 0.061 0.468 0.034 1.173 0.044 2.557 
7 ꨭ㽲剏♨焦 0.059 1.191 0.035 1.167 0.056 2.476 
8 銯ㅔ剏♨ 0.057 0.944 0.042 1.487 0.047 2.741 
9 ꣚蜒銯卌 0.122 2.526 0.123 3.770 0.242 5.147 

10 ㅔ㇬薅膵 0.076 2.01 0.078 2.550 0.141 4.672 
11 〳䖉㔔 0.056 0.757 0.045 1.110 0.046 2.790 
12 熬腂ꃲꃀ 0.047 1.303 0.033 1.401 0.038 2.452 
13 䩣掚䜂汥 0.035 1.146 0.046 2.074 0.051 1.510 
14 子䊼⯘絞 0.040 0.594 0.040 1.318 0.033 2.133 
15 1.7-✳歌㛇랕得ョ 0.041 0.748 0.032 2.293 0.039 2.594 
16 卌〳꩓稇 0.036 1.064 0.044 1.714 0.055 1.265 
17 熬腂㑞㇬ 0.038 0.796 0.041 1.164 0.041 1.518 
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18 熬腂ぼ㊋ 0.030 0.630 0.025 0.715 0.034 1.193 
19 ♲歌孻蔮腂必㊋ 0.031 1.211 0.036 2.384 0.053 3.262 
20 ㆆ➧銯䎂 0.026 1.040 0.040 1.934 0.022 3.289 
21 孻孮尪糠 0.035 1.073 0.042 1.728 0.119 3.821 
22 㛆孮尪糠 0.026 2.187 0.055 3.212 0.147 3.315 
23 熬腂歌㛇必㊋ 0.031 0.945 0.032 1.338 0.037 1.588 
24 㣢㷋孽蔮 0.024 1.167 0.036 2.601 0.037 4.257 
25 霿孮尪糠 0.035 1.408 0.051 1.643 0.093 4.071 
26 㤵繠兜卌 0.025 1.756 0.024 0.932 0.020 1.447 
27 㣢㷋㑞肁ꃑ 0.031 1.128 0.062 2.272 0.061 7.259 
28 ㄳ㉰㔔 0.026 0.960 0.019 0.820 0.026 2.722 
29 㔋梠稇 0.020 1.954 0.031 2.493 0.052 3.978 
30 梠⚋尪糠 0.038 1.891 0.053 2.242 0.175 4.356 
31 孽蔮銯卌 0.071 1.312 0.107 2.094 0.148 8.545 
32 ꫬ꩓稇 V 0.046 1.882 0.103 2.318 - - 
33 㕼꩓稇 0.018 1.058 0.034 0.721 0.083 3.219 
34 䛸霿尪糠 0.032 1.670 0.065 3.335 0.037 3.808 
35 熬腂歌㑞✳㇬ 0.028 0.696 0.029 0.792 0.038 1.765 
36 繠忘꩓稇 0.147 2.856 0.177 3.145 0.218 4.122 
37 熬腂㼆歌孻㛇必㊋ 0.028 0.708 0.025 1.288 0.034 2.652 
38 㣢㷋䬘㹁 0.017 1.599 0.025 1.865 0.088 3.871 
39 峫繠尪糠 0.025 2.133 0.029 1.297 0.061 4.012 
40 熬腂✳歌必㊋ 0.028 0.485 0.032 0.829 0.032 0.581 
41 㑞蝒⾝ 0.017 0.992 0.026 1.643 0.059 3.079 
42 ⿽孮尪糠 0.018 1.306 0.048 2.975 0.104 3.846 
43 熬腂守ㆍ㍟ 0.032 1.600 0.023 1.692 0.035 2.181 
44 尪䬘尪糠 0.026 1.620 0.040 2.193 0.048 3.588 
45 㖑繠梠稇 0.036 4.838 0.056 2.317 0.076 4.018 
46 熬腂歌䜌㇬ 0.016 1.649 0.028 1.428 0.038 2.781 
47 繠䩯峫㼷 0.022 0.928 0.022 1.631 0.021 0.893 
48 子䊼㢴 0.016 2.147 0.032 0.792 0.028 2.096 
49 㸝剏嫱卌 0.018 1.962 0.016 1.022 0.023 2.711 
50 熬腂✳歌䒗䜌㇬ 0.020 2.912 0.026 1.579 0.031 2.006 
51 2-QCA 0.017 1.538 0.034 1.360 0.035 2.305 
52 熬腂ꢂ歌孻必㊋ 0.014 1.324 0.037 0.716 0.042 1.057 
53 鴪莞䎂 0.021 1.243 0.027 1.130 0.037 2.731 
54 ⯘卌尪糠 0.016 2.223 0.051 2.367 0.101 4.419 
55 熬腂龇✳歌孻必㊋ 0.020 1.256 0.030 0.454 0.028 0.584 
56 尽䋪尪糠 0.041 2.344 0.059 2.145 0.142 3.597 
57 ꆄ꩓稇 0.035 1.033 0.043 1.380 0.060 3.577 
58 熬腂薅ꃀ 0.017 0.634 0.020 0.584 0.032 1.350 
59 ꣚㣼꩓稇 0.018 2.236 0.080 3.667 0.151 6.890 
60 熬腂薅ぼ㇬ 0.027 0.686 0.023 0.563 0.047 1.220 
61 ⛩腂必㹁 0.017 0.853 0.030 0.881 0.052 2.179 
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62 銯霿尪糠 0.000 0.537 0.061 0.680 0.056 1.462 
63 蒔蓷㖑㼷 0.021 0.804 0.028 1.024 0.049 1.702 
64 熬腂ꢂ✳歌孻必㊋ 0.016 0.758 0.026 0.430 0.026 0.547 
65 㢴銯꩓稇 0.034 2.181 0.028 1.971 0.060 2.974 
66 熬腂㌄䜌㉆ 0.008 1.097 0.017 2.022 0.035 2.108 
67 䜌㤇ꃑ 0.011 1.181 0.016 0.893 0.044 3.024 
68 薅嵳䬘僈 0.017 1.978 0.014 1.867 0.029 3.573 
69 㣢㷋㑞㣗 0.046 1.909 0.026 2.099 0.053 4.414 
70 㖑㼷炻⼾ 0.008 0.930 0.008 0.962 0.010 2.676 
71 岲㦪蝒稇 0.008 1.370 0.011 1.679 0.011 2.846 
72 岲⛙蝒稇 0.008 2.346 0.015 1.595 0.037 3.332 
73 紤꩓稇 0.010 1.142 0.011 1.953 0.020 4.897 
74 ꫬ꩓稇 G 0.010 3.227 0.010 3.641 0.014 5.759 
75 孮銯宝 0.008 2.021 0.010 2.155 0.013 3.736 
76 膴宐紤꩓稇 0.008 1.543 0.011 2.075 0.012 2.999 
77 孮歌㌄ 0.014 1.628 0.012 0.419 0.011 3.983 
78 ⯘䬘紤꩓稇 0.014 1.628 0.010 2.267 0.021 4.476 
79 縄紤꩓稇 0.010 2.471 0.013 2.805 0.027 4.102 
80 子끩銯䎂 0.008 0.662 0.009 1.047 0.008 2.553 
81 薅㇬銯卌 0.010 1.866 0.014 2.134 0.013 3.589 
82 歌薅熬♨膵 0.009 0.554 0.008 0.773 0.009 1.870 
83 膴孲鲜薅㖑䎂 0.009 0.798 0.007 1.416 0.011 3.769 
84 龇守ꫬ꩓稇 0.012 2.041 0.020 3.661 0.035 9.599 
85 㪭⸂꩓稇 0.010 0.785 0.009 0.872 0.014 3.221 
86 呔⴩룅暵 0.010 1.377 0.013 0.829 0.008 2.813 
87 ㅔ䐀㇬ 0.013 2.500 0.012 5.547 0.031 6.576 
88 薅䩟餍暵 0.009 0.814 0.007 1.073 0.012 2.049 
89 蟼兜欰 0.017 2.410 0.007 2.258 0.024 7.977 
90 ⯘縄➭碛鸑 0.010 0.621 0.006 0.322 0.011 1.178 
91 ⼶岁卌 0.014 3.412 0.013 2.380 0.018 2.789 
92 ꧘ꂼ 0.016 2.323 0.009 1.062 0.010 2.497 
93 呔⴩劥膵 0.013 1.038 0.013 1.164 0.028 2.201 
94 霿㶲ꂾ 0.007 0.819 0.006 1.006 0.013 0.663 
95 蘡焦 0.044 2.251 0.029 2.228 0.047 2.750 
96 㖑넞鳟 0.010 2.461 0.011 2.453 0.016 3.468 
97 㣽犷㋐卌 0.010 1.790 0.009 1.360 0.015 1.634 
98 ゜㆕繠鳟 0.036 2.141 0.023 4.064 0.037 7.141 
99 しꬋ餍룅 0.008 1.036 0.008 0.773 0.009 1.052 

100 ♲守子棴 0.006 1.641 0.006 1.181 0.006 1.907 
101 ♲守欰 0.006 1.236 0.008 0.698 0.010 1.196 

-邍爙⻊ざ暟㖈霪崽䏞♴ㆇ䎾偽岁鴪ⵌ銳宠կ 

2.4 ⲥ烁䏞罌㻋 
    ⴔⵆ》 1.0 L 涸馄紱宐ծ荈勻宐呋ꊹ✵宐呋〳⿺傞崵霚劥㹊낉务涸宐呋劢⸈ EDTA ꛧ渮ㄤ♶⨞ PH
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靈侮Ⱖ➭太⿬撑 1.4 务涸呋ㅷ⵸㢅椚勵⟝ㄤ 1.2 ⟉㐼崵霚勵⟝⸈Ⰶ PPCPs ⻊ざ暟涸叻ⲥ⿺ⰻ叻很巊
崵霚Ⱖ⸈叻㔐佐桧罌㻋倰岁ⲥ鲷䏞կ㖈⸈叻㹊낉务ぐ絆⻊ざ暟㖈 1.0 L 宐呋务涸椚雿崽䏞ⴔⵆ⚹L2
絆2.5ծ10.0ծ25.0ծ125.0ծ50.0 ㄤ 5.0 ng/L⿺ L3 絆1.0ծ4.0ծ10.0ծ50.0ծ20.0 ㄤ 2.0 ng/Lկ蜦
䖤 101 ⚡⻊ざ暟务涸㣐㢴侨⻊ざ暟㔐佐桧㖈〳䱹「涸 50%-120%薴㔵ⰻ告歋✵䕧ㆇ PPCPs ⻊ざ暟⸈
叻㔐佐桧涸㔔稇鳅㢴鿈ⴔ⻊ざ暟涸㔐佐桧䎇♶㣖椚䟝♴꬗㾝爙✫Ⱖ务㔐佐桧湱㼆鳅㥩涸 68 ⚡ PPCPs
⻊ざ暟㖈馄紱宐ㄤ荈勻宐务涸⸈叻㔐佐桧絡雦絕卓⣘⿬罌կ馄紱宐ㄤ荈勻宐务涸⸈叻㔐佐桧錛愿 3-愿 6կ
愿埇㗂叻⚹ PPCPs ⻊ざ暟կ 

 
愿 3. PPCPs ⻊ざ暟㖈馄紱宐务涸⸈叻㔐佐桧問朐愿L2 崽䏞

 
愿 4. PPCPs ⻊ざ暟㖈馄紱宐务涸⸈叻㔐佐桧問朐愿L3 崽䏞 

 
愿 5. PPCPs ⻊ざ暟㖈荈勻宐务涸⸈叻㔐佐桧問朐愿L2 崽䏞 
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愿 6. PPCPs ⻊ざ暟㖈荈勻宐务涸⸈叻㔐佐桧問朐愿L3 崽䏞 

㹊낉务封梡䕧ㆇ PPCPs ⻊ざ暟㔐佐桧涸㔔稇鳅㢴Ⱖ务〳腊涸䕧ㆇ㔔稇絾ざ㥵♴1⻊ざ暟涸暟⻊䚍
餘䊵䒗㥵⻊ざ暟涸ꃑ焦䚍瘝2宐呋ㅷ涸䊵䒗⚺銳邍梡㖈ぐ⻊ざ暟㖈♶ず宐呋务㛇餘佪䎾副涸䊵ⵆ
3宐呋㖈 HLB 㼭叙涸副呋鸟䏞鸟䏞鵂㣐♶ⵄ✵⻊ざ暟㖈叙㶩涸⥂殆4HLB 叙涸膴宐䎁醋傞ꢂ♶㹆鵂
ꟋⲸ㼱湡叻暟涸崨㣟5HLB 叙副湡叻暟涸峤膴很⵫ꆀ䔲崵霚⻊ざ暟鳅㢴傞〳鷓䔲䲿넞峤膴涸很⵫
ꆀ6䒊雳⢪欽⡛エ꣡涸㝕俱㐼渓⡲⚹ꅷ呋㺂㐼Ⲹ㼱 PPCPs ⻊ざ暟涸䰀㣟կ㥵卓銳鵳♧姿䲿넞㔐佐桧
〳⟄➢⟄副鵯❈㔔稇满䩛կ 

2.5 㹊꣢呋ㅷ崵霚 
ⴔⵆ》荈勻宐ㄤ屎宐ぐ⚙⼝嫦⼝宐ꆀ㖲⚹ 1.0 L⸈Ⰶⰻ叻幊ざ很巊䭽撑⟄副ⴔ區倰岁鵳遤崵霚

⟄姼崵㹁荈勻宐ㄤ屎宐务 PPCPs ⻊ざ暟涸ゎꆀկ荈勻宐ㄤ屎宐呋ㅷ涸崵霚蒀靶愿錛愿 7ծ8Ⱖ务屎宐务唬
ⴀ涸暟餘 MRM 蒀靶愿錛愿 9-愿 16կⰨ⡤宐呋崵霚絕卓錛邍 8կ    

 
愿 7. 荈勻宐崵霚蒀靶愿 

      
愿 8. 屎宐崵霚蒀靶愿 
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                 愿 9. 屎宐务〳剏㸌 MRM 蒀靶愿              愿 10. 屎宐务莞䗳ⵄ MRM 蒀靶愿   

 
愿 11. 屎宐务〳䖉㔔 MRM 蒀靶愿             愿 12. 屎宐务蘡焦 MRM 蒀靶愿 

 
愿 13. 屎宐务♲歌孻蔮腂必㊋ MRM 蒀靶愿      愿 14. 屎宐务薅嵳䬘僈 MRM 蒀靶愿 

 
愿 15. 屎宐务岲⛙蝒稇 MRM 蒀靶愿          愿 16. 屎宐务ㄳ㉰㔔 MRM 蒀靶愿 
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邍 8. 宐呋崵霚絕卓 

NO. 暟餘ぜ獦 荈勻宐ng/L  棟♲錭羟屎崨宐ng/L 
1 〳剏㸌 0.215 12.441 
2 莞䗳ⵄ 0.021 0.087 
3 〳䖉㔔 ND 0.190 
4 蘡焦 ND 2.184 
5 ♲歌孻蔮腂必㊋ ND 0.682 
6 薅嵳䬘僈 0.316 0.594 
7 岲⛙蝒稇 ND 0.416 
8 ㄳ㉰㔔 0.180 10.442 

岤 ND = 劢唬ⴀ 

 

3. 絕雿 
劥俒䒊用⢪欽䀙峸馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽⟉ LCMS-8050 崵㹁宐务 101 猫蚋ㅷㄤ⚡➃䫡椚

欽ㅷ暟餘PPCPs婎殆涸倰岁⺫⟄姼倰岁⺫涸倰岁㼆宐呋鵳遤✫崵霚կⰦ务 101 猫 PPCPs ⻊ざ暟㖈湱
䎾絁䚍崽䏞薴㔵ⰻ95%⟄副⻊ざ暟涸絁䚍湱Ⱒ禹侨㣐✵ 0.995絁䚍Ⱒ禹葻㥩կ101 猫 PPCPs ⻊ざ暟涸⟉
㐼唬ⴀꣳ㖈 0.001 μg/L~0.65 μg/L ⛓ꢂ⟉㐼㹁ꆀꣳ⧩㖈 0.003 μg/L~1.95 μg/L ⛓ꢂ⾝併䏞넞կ㖈礵㺙䏞
倰꬗101 猫 PPCPs ⻊ざ暟㖈ぐ崽䏞♴⥂殆傞ꢂ湱㼆叻ⲥ⨊䊵⚹ 0.006~0.242%油꬗獤涸湱㼆叻ⲥ⨊䊵⚹
0.322~9.559%Ⱖ务 90%⟄副⻊ざ暟涸油꬗獤湱㼆叻ⲥ⨊䊵㼭✵ 5.0%⟉㐼礵㺙䏞葻㥩կ霪倰岁Ⱘ剣ⴔ區
鸟䏞䘯ծꅾ撑䚍㥩ծ⾝併넞涸暵挿〳忘駈宐务 PPCPs ⻊ざ暟涸䘯鸟癃叅ㄤ㹁ꆀ唬崵꨽銳կ 
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LC-MS/MS 岁崵㹁宐彂宐⚥Ⱉ徃梠⼧✳掬ㄤ㔋徃⿽ꂛ A 
䶰 銳⢪欽䀙峸馄넞佪巊湱蒀靶-♲ꅾ㔋匧勍餘靶翫欽禹絡䒊用✫崵㹁宐彂宐务Ⱉ徃梠⼧✳掬ㄤ㔋徃⿽ꂛ A
婎殆ꆀ涸ⴔ區倰岁կ宐⡤呋ㅷ絑鵂✳守歌掬蟋》炊脸㔿湱蟋》叙ⲙ⻊た⢪欽 C18 蒀靶叙鵳遤ⴔ猌կꅷ
欽餏猌㶩垷䒭鵳遤歏猌鸑鵂㢴导䎾港崵垷䒭㼆湡叻⻊ざ暟鵳遤崵㹁կ絕卓邍僈⢪欽ⰻ叻岁㹁ꆀⰙ徃梠
⼧✳掬ㄤ㔋徃⿽ꂛ A 㖈 1.0 µg/L ~ 100.0 µg/L 崽䏞薴㔵ⰻ絁䚍葻㥩䨾䖤吥ⲥ刼絁絁䚍湱Ⱒ禹侨㖈 0.999 ⟄
副ぐ吥ⲥ挿ⲥ鲷䏞㖈 86.5%~114.7%⛓ꢂ⚂礵㺙䏞ㄤ♶ず崽䏞宐䎂涸⸈叻㔐佐桧㹊낉絕卓葻㥩կ 

Ⱒꝶ霒♲ꅾ㔋匧勍餘靶  宐彂宐  Ⱉ徃梠⼧✳掬  㔋徃⿽ꂛ A 
 

䪮助暵挿 
 ♧ꛏ鵳呋ず傞ⴔ區宐呋务Ⱉ徃梠⼧✳掬ㄤ㔋徃⿽ꂛ A 
 Ⱉ徃梠⼧✳掬涸♲⚡ずⴔ䒗匬⡤㹊梡✫鳅㥩㖑ⴔ猌կ 

 
Ⱉ徃梠⼧✳掬HBCDsㄤ㔋徃⿽ꂛ ATBBPA僽湡⵸⚆歲副⢪欽ꆀ剒㣐涸⚙碫徃去꣖敍⵫歋✵㸐

⼜Ⱘ剣꣖敍佪桧넞ծ掚珘㹁䚍㥩瘝⠏挿溶䎛岌䎾欽✵歏騟匣ծ㝕俱ծ堩脸ծ紼絉ㅷծ翸薅⛩掜碫歏孞霃㢊
瘝倰꬗կHBCD 㖈梠㞯务Ⱘ剣鴲獴䚍ㄤ㺢꧋䚍〳䒸饰欰婤封肫嫫䚍ծ聽腮嫫䚍瘝嫫䚍佪䎾罜 TBBPA 㼆
欰暟⡤太Ⱘ剣䭯⛉䚍ծ襴獤䚍ծ넞嫫䚍Ɤ劍䱹鍘⠔㧎烯➃⡤㣐腰ㄤ낧냚封肫⽭㹲ⰻⴔ屲禹絡ㄤ蚚㼷褐禹
絡կ鵯⚙碫暟餘㖈鄄揯⻊㢅椚傞㖲⠔ꅺ佞ⴀ㺂僒荝浓涸✳㏲薉ㄤト废կ湡⵸Ⱒ✵ HBCDs ㄤ TBBPA 唬
崵涸倰岁⚺銳⺫䭍孞湱蒀靶-餘靶翫欽岁ծ巊湱蒀靶-餘靶翫欽岁⿺넞佪巊湱蒀靶-⚮翫餘靶岁瘝կꅷ欽孞湱
蒀靶-餘靶翫欽岁崵㹁Ⱉ徃梠⼧✳掬㶸㖈掚♶珘㹁涸꡼곿罜崵㹁㔋徃⿽ꂛ A 太꨽銳鵳遤遥欰⻊⟄䲿넞⾝
併䏞կ  

鵛䎃勻ꥥ满넞佪巊湱蒀靶-⚮翫餘靶LC-MS/MS䪮助涸䘯鸟封㾝LC-MS/MS 溶䧭⚹梠㞯务汚ꆀ倝
Ⱓ剣纸寓群暟ゎꆀ崵㹁涸⚺崨倰岁կ劥俒㛇✵䀙峸馄넞佪巊湱蒀靶-♲ꅾ㔋匧勍餘靶翫欽䪮助ꛏ㼆梠㞯宐
餘呋ㅷ鸑鵂ⴔ區勵⟝⠏⻊䒊用✫ず傞崵㹁 HBCDs ㄤ TBBPA ⚙猫徃去꣖敍⵫ゎꆀ涸넞佪巊湱蒀靶-ず⡙
稇獺ꅺ⚮翫餘靶岁կ霪倰岁〳㖈 10 min ⰻ模䧭α-HBCDծβ-HBCDծγ-HBCD ㄤ TBBPA 4 猫絆ⴔ涸㹁䚍㹁ꆀ
ⴔ區㹊梡✫ HBCDs ㄤ TBBPA ⚙猫徃去꣖敍⵫涸䘯鸟ծ汚ꆀծず傞唬崵ⴔ區կ 

 

1㹊낉鿈ⴔ 
䀙峸 LCMS-8045 ♲ꅾ㔋匧勍巊餘靶翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴 孞 纸  DGU-20A5R 
鳕 巊 岹  LC-30AD×2 荈⸓鵳呋㐼 SIL-30AC 
叙 庛 盲  CTO-20AC 唬 崵 㐼  LCMS-8045  
蒀靶䊨⡲畀 LabSolutions Ver. 5.113   

1.2 ⴔ區勵⟝ 
巊湱勵⟝ 
蒀 靶 叙 

Shim-pack Velox SP-C18100 mm×2.1 mm I.D., 1.8 μm䀙峸副嵳㹊낉㐼勞剣ꣳ
Ⱆ尽P/N227-32001-03 

崨 ⸓ 湱 A 湱- 紱宐    B 湱-⛩臟 
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崨    鸟 0.20 mL/min  
鵳呋⡤獤 5 μL 
叙    庛 40˫ 
峤膴倰䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 30%傞ꢂ玐䎸錛邍 1կ 

邍 1. 唑䏞峤膴玐䎸 

Time Module Command Value 

2.00 岹 B.Conc 70 
3.00 岹 B.Conc 80 
4.00 岹 B.Conc 80 
7.00 岹 B.Conc 85 
7.50 岹 B.Conc 85 
7.60 岹 B.Conc 30 

10.00 䱽ⵖ㐼 Stop  
 

 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI- 䱹 〡 庛 䏞 300˫ 
䱹 〡 歏 ⾓ 4.0 kV D L 庛 䏞 150˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 400˫  
⸈ 掚 孞 崨 鸟 瑟孞 10 L/min 끸 殆 傞 ꢂ 30 ms 
䎁 醋 孞 崨 鸟 宆孞 10 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
焥 中 孞 孿孞 230 kPa M R M ⿬ 侨 錛邍2 

1.3 呋ㅷ⵸㢅椚倰岁 
ꆀ》500 mL宐呋靈蒜宐呋pH⧩⚹3.9⸈Ⰶ鷓ꆀⰻ叻幊ざ很巊た㼋Ⰶⴔ巊怩修务⸈Ⰶ30 g守⻊ꛧ

瞳䶔很鍒たⱄ⸈Ⰶ30 mL✳守歌掬瞳䶔蟋》5 min꫽縨10 min荛剣纸湱♸宐湱埋ⴔⴔ猌佐꧋剣纸
湱կꅾ撑蟋》1妃ざ䎇剣纸湱կ剣纸湱絑偽宐炻ꃑꛧ膴宐崽綫鲮很荛姻䊹掬た鵂炊脸㔿湱蟋》㼭叙կ
⢪欽10 mL✳守歌掬♸姻䊹掬崞⻊㔿湱蟋》㼭叙呋ㅷ副呋た欽10 mL ✳守歌掬-姻䊹掬幊ざ很⵫V/V
2/1峤膴峤膴巊崽綫荛鵛䎁⸈Ⰶ1 mL歌ꃫ幊⺣ծ鵂0.22 μm 応芘た副纸LC-MS/MSⴔ區կ 

1.4 吥ⲥ刼絁涸ⵖ㢊 
獴》鷓ꆀ㔋徃⿽ꂛA(TBBPA)叻ⲥ⪰㢊很巊ㄤⰙ徃梠⼧✳掬(HBCDs)叻ⲥ⪰㢊很巊✵㺂ꆀ櫕⸈Ⰶ鷓ꆀ

幊ざⰻ叻很巊欽歌ꃫ㹁㺂荛5 mLꂁⵖ禹⴩崽䏞ⴔⵆ⚹1.00 μg/Lծ2.00 μg/Lծ5.00 μg/Lծ20.0 μg/Lծ
50.0 μg/Lծ100 μg/L涸幊ざ叻ⲥ䊨⡲很巊Ⱖ务ⰻ叻崽䏞⚹20.0 μg/Lկ 

邍 2. TBBPA ㄤ HBCDs ⿺Ⱖず⡙稇ⰻ叻涸 MRM ꅷ꧋⿬侨 

No. ⻊ざ暟ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bais (V)  CE(V) Q3 Pre Bais (V)  

1 TBBPA 542.9 
417.80* 20 45 38 

79.00 16 50 24 

2 13C12-TBBPA 554.9 
428.85* 16 44 38 
430.80 16 46 36 

3 α-HBCD 640.75 
79.00* 18 41 28 
81.10 16 17 30 
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4 13C12-α-HBCD 652.75 
79.00* 24 30 26 
81.10 16 16 28 

5 β-HBCD 640.75 
79.00* 18 41 28 
81.10 16 17 30 

6 13C12-β-HBCD 652.75 
79.00* 24 30 26 
81.10 16 16 28 

7 γ-HBCD 640.75 
79.00* 18 41 28 
81.10 16 17 30 

8 13C12-γ-HBCD 652.75 
79.00* 24 30 26 
81.10 16 16 28 

岤*邍爙㹁ꆀ猌㶩㼆 

 

2絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃  

鸑鵂⠏⻊巊湱蒀靶勵⟝α-HBCD ծβ-HBCDծγ-HBCDずⴔ䒗匬⡤䖤ⵌ✫鳅㥩㖑ⴔ猌⚂α-HBCD ծβ
-HBCDծγ-HBCDㄤTBBPA 4猫絆ⴔ㖈10 minⰻ模䧭ⴔ區Ⱘ⡤絕卓錛愿1ㄤ愿2կ 

 
愿 1. TBBPA ㄤ HBCDs(2.0 μg/L)涸 MRM 愿靶 

 
愿 2. TBBPA ㄤ HBCDs ず⡙稇ⰻ叻 (20.0 μg/L)涸 MRM 愿靶 

 

2.2 絁䚍薴㔵 
㼜崽䏞ⴔⵆ⚹ 1.0 μg/L ծ2.0 μg/Lծ5.0 μg/Lծ20.0 μg/Lծ50.0 μg/L ㄤ 100.0 μg/L ♶ず崽䏞涸 TBBPA

ㄤ HBCDs 幊ざ叻ⲥ䊨⡲很巊䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⢪欽ⰻ叻岁㹁ꆀկ⟄湡叻暟崽䏞♸㼆䎾ⰻ叻

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

0.0

0.5

1.0

1.5

2.0

2.5

(x1,000)

7:HBCD-γ 640.75>79.00(-) CE: 41.0
5:HBCD-β 640.75>79.00(-) CE: 41.0
3:HBCD-α 640.75>79.00(-) CE: 41.0
1:TBBPA 542.90>417.80(-) CE: 45.0

β-
H

B
C

D
α-

H
B

C
D

γ-
H

BC
D

TB
BP

A

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

(x10,000)

8:HBCD-γ-IS 652.75>79.00(-) CE: 30.0
6:HBCD-β-IS 652.75>79.00(-) CE: 30.0
4:HBCD-α-IS 652.75>79.00(-) CE: 30.0
2:TBBPA-IS 554.90>428.85(-) CE: 44.0

13
C

12
-β

-H
BC

D
13

C
12

-α
-H

BC
D

13
C

12
-γ

-H
BC

D

13
C

12
-T

BB
PA
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崽䏞涸嫱⧩⚹埇㗂叻湡叻暟涸油꬗獤♸㼆䎾ⰻ叻涸油꬗獤嫱⧩⚹紷㗂叻絚ⵖ吥ⲥ刼絁㥵愿 3 䨾爙կ䨾
䖤吥ⲥ刼絁絁䚍Ⱒ禹葻㥩絁䚍倰玐⿺湱Ⱒ禹侨錛邍 3կ 

   

 
愿 3. TBBPA ㄤ HBCDs 吥ⲥ刼絁 

邍 3. 叻ⲥ刼絁⥌䜂 

No. ⻊ざ暟ぜ獦 吥ⲥ刼絁 湱Ⱒ禹侨 R ⲥ鲷桧(%) 

1 TBBPA Y = (0.0457624)X + (-0.0106947) 0.9997 94.2~114.7 
2 α-HBCD Y = (0.0466320)X + (-0.0159831) 0.9995 90.2~111.9 
3 β-HBCD Y = (0.0490498)X + (-0.0170506) 0.9990 86.5~114.4 
4 γ-HBCD Y = (0.0434992)X + (-0.0213990) 0.9996 92.4~110.6 

2.3 唬ⴀꣳ♸㹁ꆀꣳ 
⿬罌HJ 168-2020叻ⲥ务瑟涯㹊낉劢唬ⴀ湡叻暟餘涸唬ⴀꣳ崵㹁倰岁⟄1.00 μg/L⡲⚹唬ⴀꣳ崵㹁涸崽

䏞ꅾ撑崵㹁7妃կ⟄崵㹁絕卓雦皾Ⱖ叻ⲥ⨊䊵S⟉㐼唬ⴀꣳIDLS×3.143⟄4⦔唬ⴀꣳ鲷㹁湡叻暟餘涸
㹁ꆀꣳկTBBPAㄤHBCDs涸唬ⴀꣳ♸㹁ꆀꣳ崵㹁絕卓錛邍4կ 

邍4. 唬ⴀꣳ♸㹁ꆀꣳ⥌䜂 

No. ⻊ざ暟ぜ獦 叻ⲥ⨊䊵(S) 唬ⴀꣳ(μg/L) 㹁ꆀꣳ(μg/L) 

1 TBBPA 0.065 0.20  0.82  
2 α-HBCD 0.088 0.28  1.11  
3 β-HBCD 0.077 0.24  0.97  
4 γ-HBCD 0.068 0.21  0.85  

Conc.Ratio
0 20 40 60 80 100

Area Ratio

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5
TBBPA
y = 0.04576243x - 0.01069469
R² = 0.9994249    R = 0.9997124

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc.Ratio
0 20 40 60 80 100

Area Ratio

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5
α-HBCD
y = 0.04663202x - 0.01598311
R² = 0.9991634    R = 0.9995816

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc.Ratio
0 20 40 60 80 100

Area Ratio

0

1

2

3

4

5 β-HBCD
y = 0.04908363x - 0.01842920
R² = 0.9980843    R = 0.9990417

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc.Ratio
0 20 40 60 80 100

Area Ratio

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5 γ-HBCD
y = 0.04349924x - 0.02139904
R² = 0.9993910    R = 0.9996954

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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2.3 礵㺙䏞㹊낉 
㼆 5 μg/Lծ20 μg/L ㄤ 50 μg/L ♶ず崽䏞涸 TBBPA ♸ HBCDs 幊ざ叻ⲥ䊨⡲很巊鵶絯崵㹁 6 妃罌㻋

⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍絕卓㥵邍 5 䨾爙կ絕卓儑爙TBBPA ♸ HBCDs 涸⥂殆傞ꢂㄤ
油꬗獤湱㼆叻ⲥ⨊䊵♶넞✵ 0.12%ㄤ 7.86%儑爙⟉㐼礵㺙䏞葻㥩կ 

邍 5. ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍絕卓(n=6) 

No. ⻊ざ暟ぜ獦 

5 µg/L 20 µg/L 50 µg/L 

R. T.  
RSD/% 

Aera 
RSD/% 

R. T.  
RSD/% 

Aera 
RSD/% 

R. T.  
RSD/% 

Aera 
RSD/% 

1 TBBPA 0.12  4.87  0.08  3.08  0.08  2.06  
2 α-HBCD 0.06  7.86  0.06  2.38  0.05  2.28  
3 β-HBCD 0.08  4.15  0.05  2.73  0.05  1.96  
4 γ-HBCD 0.10  3.81  0.04  2.31  0.04  1.84  

2.4 ⸈叻㔐佐桧㹊낉 
》瑟涯宐呋⸈Ⰶ鷓ꆀ TBBPA ㄤ HBCDs 幊ざ叻ⲥㅷ⪰㢊很巊⢪宐呋务幑⸈崽䏞⚹ⴔⵆ⚹ 10 ng/L

ㄤ 40 ng/L䎂遤⨞ 3 ⼝կ䭽撑 1.3 呋ㅷ⵸㢅椚倰岁模䧭㢅椚た副纸ⴔ區崵㹁 TBBPA ㄤ HBCDs 涸幑⸈㔐
佐桧ぐ⻊ざ暟涸䎂㖲⸈叻㔐佐桧絕卓㖈 77.3% ~ 93.9%⛓ꢂ錛邍 6կ 

邍 6. TBBPA ㄤ HBCDs ⸈叻㔐佐桧絕卓(n=3) 

No. ⻊ざ暟ぜ獦 
幑⸈崽䏞宐䎂 

10 ng/L 40 ng/L 

1 TBBPA 91.7% 77.3% 
2 α-HBCD 88.4% 81.2% 
3 β-HBCD 93.9% 78.5% 
4 γ-HBCD 88.9% 77.7% 

 

3絕雿 
劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8045翫欽禹絡䒊用✫崵㹁宐彂宐务

徃去꣖敍⵫Ⱉ徃梠⼧✳掬ㄤ㔋徃⿽ꂛA婎殆ꆀ涸倰岁Ⱖ务α-HBCD ծβ-HBCDծγ-HBCDずⴔ䒗匬⡤䖤ⵌ✫
鳅㥩㖑ⴔ猌⚂α-HBCD ծβ-HBCDծγ-HBCDㄤTBBPA 4猫絆ⴔ㖈10 minⰻ⽰〳模䧭ⴔ區կ霪倰岁⾝併䏞
넞ծ礵㺙䏞㥩ծ絕卓ⲥ鲷⚂勇餘䎁䪓㼱〳䎾欽✵宐彂宐餘涸傈䌢港崵ⴔ區կ 
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AOE 禹絡♸ LC-MS/MS 翫欽ⴔ區欰崞껏欽宐⚥ 46 猫 PPCPs 
䶰 銳 劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050⿬罌 GB/T 5750-2023շ欰崞껏欽宐叻
ⲥ唬낉倰岁ո䒊用✫欰崞껏欽宐务 46 猫 PPCPs 涸ⴔ區倰岁կ霪禹絡㼜呋ㅷ㺢꧋ծⲙ⻊ㄤⴔ區넞䏞꧋䧭
㖈 25 min ⰻ模䧭呋ㅷ涸副呋ծ㺢꧋ծⴔ猌ㄤ崵㹁կ劥倰岁ꅷ欽ⰻ叻岁㹁ꆀ⻊ざ暟絁䚍ծꅾ撑䚍葻㥩♶
ず崽䏞宐䎂⸈叻㹊낉罌㻋㔐佐桧46 猫 PPCPs 涸⸈叻㔐佐桧㖈 68.3~128.5%⛓ꢂ湱㼆叻ⲥ⨊䊵㖈
1.07~7.99%⛓ꢂ倰岁〳ꬑ䚍葻㥩կ 

Ⱒꝶ霒AOE 禹絡 ♲ꅾ㔋匧勍餘靶⟉ PPCPs 欰崞껏欽宐 

 

䪮助暵挿 
 ꅷ欽㖈絁 SPE㣐㣐皍⻊⵸㢅椚崨玐կ 
 ♧ꛏ鵳呋ず傞ⴔ區 46 猫 PPCPs 
 䎾㼆 GB/T 5750-2023 务 39 猫 PPCPs 고湡涸唬崵 կ 
 

蚋暟⿺⚡➃䫡椚ㅷPPCPs僽♧碫倝Ⱓ寓群暟餘⺫䭍䫒欰稇碫蚋ㅷծ鍒掚ꞏ汥蚋ծ牟絑禹絡欽蚋ծ
䗱過盗禹絡欽蚋瘝կPPCPs ⚺銳鸑鵂欰崞寓宐㢅椚⾊ⴀ宐ծ⼕ꤎ䏑宐ծ䊨⚌䏑宐ծ劢絑㢅椚涸欰崞寓宐ծ
㢅椚䧴劢絑㢅椚涸殌暜Ⱞ婤⾊䏑宐瘝䱗Ⰶ梠㞯宐⡤➢罜寓群梠㞯կ歋✵䌢錞涸⣘宐㢅椚⾊㼆宐彂宐务
PPCPs 涸㢅椚腊⸂剣ꣳ㼋荝껏欽宐务〳腊㶸㖈悶㖈涸 PPCPs 寓群կ 

欰崞껏欽宐务 PPCPs 婎殆涸崽䏞鸑䌢㖈 ng/L 宐䎂㖈梡剣倰岁务宐呋⵸㢅椚鸑䌢꨽銳⦶⸔㔿湱蟋
》叙㺢꧋ծ崽綫ծꅾ很たⱄ鵳呋ⴔ區告霪鵂玐餩傞ծ餩⸂⚂㺂僒ⴀ梡霴䊵կ䀙峸 AOE 禹絡(Ⰼ荈⸓㔿湱
蟋》ⴔ區禹絡)〳欽✵呋ㅷ涸副呋ծ㺢꧋ꂁざ LCMSMS 鵳遤ⴔ猌ㄤ唬崵㹊梡✫Ⰼ鵂玐涸荈⸓⻊㣐㣐皍
⻊⵸㢅椚崨玐կ 

湡⵸ GB 5749-2022շ欰崞껏欽宐⽡欰叻ⲥո尵剣㼆欰崞껏欽宐务蚋ㅷ⿺⚡➃䫡椚ㅷ䭷叻霃㹁叻ⲥꣳ⧩
銳宠Ⱖ㼆䎾涸唬낉倰岁 GB/T 5750-2023շ欰崞껏欽宐叻ⲥ唬낉倰岁ո䒊用✫ LC-MS/MS 崵㹁欰崞껏欽宐
务 39 猫 PPCPs 涸倰岁կ劥俒㖈 GB/T 5750-2023 涸㛇炄副ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-
8050 翫欽㹊梡㖈絁 SPE㣐㣐皍⻊⵸㢅椚崨玐䒊用♧猫皍⤑ծ䘯鸟涸梠㞯宐务 46 猫 PPCPs 唬崵倰岁կ
⣘湱Ⱒ➃プ⿬罌կ 
 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼  
䀙峸 AOE 禹絡♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴 孞 纸  DGU-20A5R×2 
鳕 巊 岹  LC-20ADXR×2 荈⸓鵳呋㐼 SIL-20ACXR 
叙 庛 盲  CTO-20AC 

ⰻ縨 FCV-36AH ⼧鸑ꢎ 
SPE 鳕巊岹 LC-20AD 鳕巊岹 

ⰻ縨 LPGE ⽀⯋ 
崨騟ⴗ矿ꢎ FCV-20AH2 崨騟ⴗ矿ꢎ AOE 鵳呋㐼 SIL-16P 荈⸓鵳呋㐼 
唬  崵  㐼 LCMS-8050 蒀靶䊨⡲畀 LabSolutions Ver. 5.120 
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1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

㔿湱蟋》叙 Oasis HLB Direct Connect HP2.1 mm I.D. × 30 mm L., 20 μm 
SPE 鳕巊岹 蟋》巊 A-宐蟋》巊 B-歌ꃫ+⛩臟+䒗⚋ꃫ1+1+1蟋》巊 C-歌ꃫ+宐

1+1ゎ 0.1%FA 
蒀 靶 叙  Shim-pack GIST C182.1 mm I.D. × 100 mm L., 2 μm,  

P/N:227-30160-04䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 
S P E 崨 鸟  3 mL/min 崨 ⸓ 湱  A 湱-0.1%歌ꃑ宐 B 湱-⛩臟 
崨 鸟  0.35 mL/min 叙 庛  40˫ 
鵳 呋 ꆀ  5000 μL 峤 膴 倰 䒭  唑䏞峤膴 

邍 1. 㖈絁㔿湱蟋》玐䎸 

傞ꢂmin 蟋》巊 A
% 

蟋》巊 B
% 

蟋》巊 C
% 

崨鸟
mL/min 

CTO.RVR 

0.01 100.0 0.0 0.0 3.0 0 
2.20 100.0 0.0 0.0 3.0 1 
2.21 100.0 0.0 0.0 0.0 1 

14.50 0.0 0.0 100.0 0.0 0 
14.60 0.0 0.0 100.0 3.0 0 
16.50 0.0 100.0 0.0 3.0 0 
19.50 100.0 0.0 0.0 3.0 0 

邍 2. 㖈絁㔿湱蟋》岁唑䏞峤膴勵⟝ 

傞ꢂmin 崨⸓湱 A% 崨⸓湱 B% 
0.00 95.0 5.0 
5.20 80.0 20.0 
8.20 70.0 30.0 

12.20 60.0 40.0 
13.20 30.0 70.0 
14.20 5.0 95.0 
14.70 95.0 5.0 

餘靶勵⟝ 
猌 㶩 彂 ESI(+)  䱹 〡 歏 ⾓ +0.5 kV 
꨺ ⻊ 孞 崨 鸟 3 L/min ⸈掚垷㗌庛䏞 400˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
䱹 〡 庛 䏞 350˫ 䎁 醋 孞 崨 鸟 10.0 L/min 
D L 庛 䏞 150˫ M R M ⿬ 侨 錛邍 3 

邍 3. MRM ⿬侨 

䎸尼 ⻊ざ暟ぜ獦 CAS 尼 ⥂殆傞ꢂ
min ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre 

Bias(V) CE(V) Q3 Pre 
Bias(V) 

ⰻ叻 

1 ꫬ꩓稇 G 61-33-6 11.84 335.00 
176.00* -17 -15 -30 

IS4 
160.00 -17 -12 -14 
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2 孽蔮銯卌 69-53-4 6.77 349.60 
106.05* -17 -22 -16 

IS4 
114.05 -17 -31 -18 

3 薅㇬銯卌 66-79-5 13.87 402.00 
243.05* -20 -16 -25 

IS4 
160.00 -12 -15 -14 

4 守㇬銯卌 61-72-3 14.00 436.00 
277.00* -13 -20 -21 

IS4 
160.00 -13 -15 -12 

5 㣢㷋䬘㹁 38821-53-3 7.10 349.90 
157.95* -18 -12 -30 

IS4 
176.20 -18 -16 -15 

6 㣢㷋孽蔮 15686-71-2 6.81 347.90 
158.05* -18 -11 -14 

IS4 
174.00 -19 -17 -16 

7 㣢㷋㑞ト 80370-57-6 10.54 523.90 
241.15* -26 -19 -24 

IS4 
125.00 -26 -55 -20 

8 紤꩓稇 114-07-8 11.74 734.10 
158.05* -38 -31 -14 

IS8 
576.20 -38 -20 -26 

9 ⯘䬘紤꩓稇 81103-11-9 13.79 748.40 
158.05* -22 -29 -29 

IS3 
590.25 -22 -21 -26 

10 岲⛙蝒稇 1401-69-0 12.68 916.40 
174.15* -20 -40 -12 

IS9 
101.10 -20 -52 -19 

11 熬腂ꃲꃀ 144-80-9 6.45 215.20 
155.95* -11 -10 -25 

IS1 
92.10 -11 -24 -15 

12 熬腂ぼ㊋ 144-83-2 6.88 249.90 
155.95* -13 -16 -14 

IS1 92.10 -13 -28 -14 

13 熬腂必㊋ 68-35-9 6.59 251.00 
156.00* -30 -15 -29 

92.10 -30 -25 -17 IS1 

14 熬腂歌㏲㇬ 723-46-6 7.88 253.70 
92.05* -26 -28 -14 

IS2 
155.95 -12 -17 -13 

15 熬腂歌㛇必㊋ 127-79-7 7.26 265.05 
108.05* -13 -26 -17 

IS1 
155.95 -13 -18 -26 

16 熬腂歌✳㇬ 144-82-1 7.88 271.05 
156.00* -14 -15 -26 

IS2 
108.15 -14 -24 -18 

17 熬腂✳歌必㊋ 57-68-1 7.83 278.85 
186.00* -14 -17 -17 

IS1 
92.10 -14 -31 -14 

18 熬腂㼆歌孻必㊋ 651-06-9 7.94 281.00 
155.95* -14 -18 -26 

IS1 
92.10 -14 -30 -15 

19 熬腂守ㆍ㍟ 80-32-0 8.89 284.60 
155.95* -14 -16 -13 

IS2 
92.10 -30 -29 -14 

20 熬腂㌄㏲㉆ 59-40-5 11.18 301.05 
155.95* -15 -17 -14 

IS2 
92.25 -15 -30 -15 

21 熬腂ꢂ✳歌孻必㊋ 122-11-2 9.45 310.90 
156.00* -16 -22 -13 

IS1 
92.05 -15 -31 -14 
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22 熬腂龇✳歌孻必㊋ 2447-57-6 10.97 310.80 
156.00* -16 -19 -13 

IS1 
92.05 -16 -30 -14 

23 熬腂薅ぼ㇬ 526-08-9 11.33 314.75 
155.95* -16 -22 -29 

IS2 
160.05 -15 -22 -26 

24 孮歌㌄ 42835-25-6 10.42 261.95 
244.05* -13 -20 -23 

IS3 
202.00 -14 -32 -17 

25 ㏲㌄ꃑ 14698-29-4 10.39 261.85 
244.00* -14 -18 -23 

IS3 
216.00 -14 -29 -21 

26 銯霿尪糠 28657-80-9 9.54 262.65 
245.00* -12 -17 -23 

IS3 
189.00 -12 -29 -18 

27 梠⚋尪糠 85721-33-1 7.37 331.85 
314.10* -17 -23 -19 

IS3 
231.00 -17 -39 -21 

28 䛸孮尪糠 93106-60-6 7.85 360.30 
342.20* -29 -20 -26 

IS5 
316.20 -29 -20 -24 

29 尪䬘尪糠 98105-99-8 8.50 385.80 
368.05* -20 -23 -24 

IS10 
299.05 -20 -28 -30 

30 㑞蝒⾝ 148-79-8 6.77 201.90 
175.05* -21 -25 -20 

IS9 
131.10 -22 -34 -20 

31 㼆⛩ꃀ孽㛇ꂛ 103-90-2 5.94 152.10 
110.20* -10 -18 -21 

IS6 
65.10 -11 -32 -12 

32 子끩銯䎂 298-46-4 12.44 237.00 
194.05* -27 -21 -21 

IS3 
179.05 -27 -36 -30 

33 孮銯宝 54910-89-3 13.69 310.35 
148.20* -15 -9 -27 

IS7 
43.95 -30 -15 -14 

34 㖑㼷炻⼾ 42399-41-7 11.81 415.00 
150.00* -20 -40 -20 

IS3 
178.00 -20 -25 -20 

35 膴孲鲜薅㖑䎂 67035-22-7 14.31 344.85 
284.05* -18 -29 -17 

IS3 
268.10 -17 -30 -26 

36 薅嵳䬘僈 58-73-1 11.13 256.05 
152.00* -19 -35 -23 

IS3 
167.00 -20 -10 -20 

37 㤵繠兜卌 6981-18-6 7.36 274.90 
123.15* -17 -25 -20 

IS3 
259.10 -17 -26 -21 

38 歌孻蔮㊋ 738-70-5 6.97 291.10 
230.20* -20 -22 -25 

IS3 
123.20 -20 -23 -13 

39 1.7-✳歌㛇랕得ョ 611-59-6 5.86 181.15 
124.05* -21 -21 -19 

IS3 
55.05 -11 -31 -20 

40 薅歌ꃀ熬腂 127-71-9 10.79 277.10 
156.10* -15 -13 -29 

IS1 
108.10 -15 -23 -20 

41 熬腂ꢂ歌孻必㊋ 1220-83-3 7.95 280.75 
155.95* -14 -18 -26 

IS1 
92.05 -14 -29 -16 
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42 熬腂歌孻ㆍ㍟ 80-35-3 8.64 281.00 
156.00* -30 -17 -30 

IS1 
92.10 -30 -30 -17 

43 熬腂✳歌㇬ 729-99-7 7.53 268.10 
156.10* -30 -15 -29 

IS2 
113.10 -30 -22 -21 

44 熬腂ぼ㇬ 852-19-7 12.05 329.20 
172.20* -12 -29 -17 

IS2 
145.20 -10 -46 -15 

45 熬腂㑞㇬ 72-14-0 6.80 256.00 
155.95* -13 -15 -13 

IS2 
108.05 -13 -24 -18 

46 熬腂程必㊋ 515-64-0 6.14 279.00 
156.00* -27 -19 -16 

IS1 
186.00 -30 -17 -19 

47 熬腂✳歌必㊋ 
13C6IS1 77643-91-5 7.87 284.70 

162.20* -30 -20 -20  

98.15 -30 -30 -15  

48 熬腂歌㏲㇬ 13C6
IS2 1196157-90-0 9.34 260.05 

161.95* -17 -15 -16  

98.10 -17 -28 -21  

49 歌孻蔮㊋ 13C3 
IS3 1189970-95-3 6.98 294.10 

262.05* -10 -26 -29  

231.20 -10 -24 -16  

50 㣢㷋孽蔮 D5 
IS4 15686-71-2 6.80 353.05 

158.05* -12 -10 -16  

179.10 -12 -15 -19  

51 梠⚋尪糠 D8
IS5 1216659-54-9 7.35 340.10 

322.10* -11 -21 -22  

235.00 -11 -38 -24  

52 㼆⛩ꃀ孽㛇ꂛ D3
IS6 60902-28-5 5.90 155.10 

111.10* -10 -18 -12  

93.05 -24 -24 -10  

53 孮銯宝 D5
IS7 1173020-43-3 13.68 315.00 

153.15* -19 -10 -23  

43.90 -15 -22 -13  

54 紤꩓稇 13C-D3
IS8 2378755-50-9 11.75 738.35 

162.15* -26 -31 -17  

580.20 -26 -21 -28  

55 㑞蝒⾝ D4
IS9 1190007-20-5 6.73 206.10 

179.05* -13 -26 -19  

135.15 -13 -34 -14  

56 尪䬘尪糠 D8
IS10 1352879-52-7 8.47 394.10 

376.00* -13 -23 -18  
350.00 -13 -20 -25  

岤 *邍爙㹁ꆀ猌㶩 

1.3 叻ⲥ很巊涸ꂁⵖ 
⿬撑 GB/T 5750-2023շ欰崞껏欽宐叻ⲥ唬낉倰岁ո䖄宠䠑錛珳կ⢪欽歌ꃫꂁⵖ 46 猫 PPCPs 幊ざ叻ⲥ

⪰㢊巊10 mg/Lㄤ 10 猫 PPCPs 幊ざⰻ叻暟餘叻ⲥ很巊10 mg/Lկ⢪欽 5%歌ꃫ宐很巊ꂁⵖ 46 猫
PPCPs 幊ざ叻ⲥ务ꢂ巊1000 μg/L ㄤ 100 μg/L⿺ 10 猫 PPCPs 幊ざⰻ叻暟餘务ꢂ巊1000 μg/Lկ》
幊ざ叻ⲥ务ꢂ巊⟄ 0.2 mg/mL EDTA 很巊⚹很⵫ꂁⵖ崽䏞⚹ 0.2ծ0.5ծ1ծ5ծ10ծ20ծ50ծ100ծ200ծ
500 ng/mL 涸叻ⲥ䊨⡲很巊嫦⚡很巊务幑⸈ 100 μL 幊ざⰻ叻务ꢂ巊կ㖈 0.2 mg/mL EDTA 很巊务䭽撑
1000:1 ⣜妃⸈Ⰶ副鶣叻ⲥ䊨⡲巊ꂁⵖ 0.2ծ0.5ծ1ծ5ծ10ծ20ծ50ծ100ծ200ծ500 ng/L 吥ⲥ刼絁很巊
䖉ⴔ區կ 
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1.4 呋ㅷ⵸㢅椚倰岁 

 

2. 絕卓♸雭雿 
2.1 叻ⲥ很巊涸 MRM 蒀靶㕃 

 

 

 

 

2.14e4Q 335.00>160.00 (+)
RT=11.764

保留时间  (min) 
10 12 14

0.00

%

100.00

4.07e4Q 349.60>106.05 (+)
RT=6.607

保留时间  (min) 
5 6 7 8

0.00

%

100.00

1.76e4Q 402.00>160.00 (+)
RT=13.796

保留时间  (min) 
12 13 14 15

0.00

%

100.00

5.24e4Q 436.00>160.00 (+)
RT=14.018

保留时间  (min) 
13 14 15

0.00

%

100.00

4.03e3Q 349.90>176.20 (+)
RT=6.967

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

4.15e4Q 347.90>158.05 (+)

RT=6.670

保留时间  (min) 
5 6 7 8

2.18

%

27.18

2.20e4Q 523.90>241.15 (+)
RT=10.578

保留时间  (min) 
9 10 11 12

0.00

%

100.00

3.85e5Q 734.10>158.05 (+)
RT=11.688

保留时间  (min) 
11.0 11.5 12.0 12.5

0.00

%

100.00

9.71e5Q 748.40>158.05 (+)
RT=13.753

保留时间  (min) 
13.0 13.5 14.0 14.5

0.00

%

100.00

3.64e6Q 261.95>244.05 (+)
RT=12.892

保留时间  (min) 
11 12 13 14

0.00

%

100.00

3.99e5Q 215.20>155.95 (+)
RT=6.346

保留时间  (min) 
0.0 2.5 5.0 7.5 10.0

0.00

%

100.00

2.46e6Q 249.90>155.95 (+)
RT=6.998

保留时间  (min) 
6 7 8

0.00

%

100.00

》欰崞껏欽宐呋
50 mL

⸈Ⰶ0.5 mL 50 mg/mL 
EDTA宐很巊ⱄ⸈Ⰶ5 

μLⰻ叻䊨⡲巊
鵂応 副纸ⴔ區

1 2 3 

4 5 6 

7 8 9 

10 11 12 
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7.02e5Q 251.00>156.00 (+)
RT=6.664

保留时间  (min) 
5 6 7 8

0.00

%

100.00

1.20e6Q 271.05>156.00 (+)
RT=7.944

保留时间  (min) 
6 7 8 9

0.00

%

100.00

1.49e6Q 265.05>108.05 (+)

RT=7.348

保留时间  (min) 
6 7 8 9

0.00

%

100.00

1.20e6Q 271.05>156.00 (+)
RT=7.944

保留时间  (min) 
6 7 8 9

0.00

%

100.00

2.13e6Q 278.85>186.00 (+)

RT=6.182

保留时间  (min) 
5 6 7 8

0.00

%

100.00

2.79e6Q 281.00>155.95 (+)
RT=8.000

保留时间  (min) 
7 8 9

0.00

%

100.00

4.08e5Q 284.60>155.95 (+)
RT=8.976

保留时间  (min) 
7 8 9 10

0.00

%

100.00

1.63e6Q 301.05>155.95 (+)
RT=11.204

保留时间  (min) 
10 11 12 13

0.00

%

100.00

4.24e6Q 310.90>156.00 (+)

RT=11.043

保留时间  (min) 
9 10 11 12

0.00

%

100.00

4.27e6Q 310.80>156.00 (+)
RT=9.467

保留时间  (min) 
8 9 10 11

0.00

%

100.00

3.45e5Q 314.75>155.95 (+)

RT=11.349

保留时间  (min) 
10 11 12 13

0.00

%

100.00

3.64e6Q 261.95>244.05 (+)
RT=12.892

保留时间  (min) 
11 12 13 14

0.00

%

100.00

2.48e6Q 261.85>244.00 (+)
RT=10.418

保留时间  (min) 
9 10 11 12

0.00

%

100.00

1.20e6Q 262.65>245.00 (+)
RT=9.547

保留时间  (min) 
8 9 10 11

0.00

%

100.00

5.70e4Q 331.85>231.00 (+)
RT=7.332

保留时间  (min) 
6 7 8 9

0.00

%

100.00

5.40e5Q 360.30>316.20 (+)
RT=7.794

保留时间  (min) 
6 7 8 9

0.00

%

100.00

1.72e5Q 385.80>299.05 (+)
RT=8.446

保留时间  (min) 
7 8 9 10

0.00

%

100.00

5.26e6Q 201.90>175.05 (+)

RT=6.902

保留时间  (min) 
5 6 7 8

0.00

%

100.00

13 14 15 

16 17 18 

19 20 21 

22 23 24 

25 26 27 

28 29 30 
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2.47e5Q 152.10>110.20 (+)
RT=5.900

保留时间  (min) 
4 6 8

0.00

%

100.00

5.05e6Q 237.00>194.05 (+)
RT=12.422

保留时间  (min) 
11 12 13 14

0.00

%

100.00

8.88e5Q 310.35>43.95 (+)
RT=13.642

保留时间  (min) 
12 13 14 15

0.00

%

100.00

8.93e6Q 415.00>178.00 (+)
RT=11.729

保留时间  (min) 
10 11 12 13

0.00

%

100.00

3.90e6Q 344.85>284.05 (+)
RT=14.311

保留时间  (min) 
13 14 15 16

0.00

%

100.00

1.51e7Q 256.05>167.00 (+)
RT=11.050

保留时间  (min) 
10 11 12

0.00

%

100.00

1.01e7Q 274.90>259.10 (+)
RT=7.302

保留时间  (min) 
6 7 8 9

0.00

%

100.00

5.41e6Q 291.10>230.20 (+)
RT=6.935

保留时间  (min) 
5 6 7 8

0.00

%

100.00

1.03e6Q 181.15>124.05 (+)
RT=5.879

保留时间  (min) 
4 5 6 7

0.00

%

100.00

9.00e5Q 277.10>156.10 (+)
RT=10.798

保留时间  (min) 
8 10 12

0.00

%

100.00

1.56e6Q 280.75>155.95 (+)

RT=8.669

保留时间  (min) 
6 8 10

0.00

%

100.00

1.35e6Q 281.00>92.10 (+)

RT=8.004

保留时间  (min) 
6 8 10

0.00

%

100.00

1.73e6Q 268.10>156.10 (+)
RT=7.609

保留时间  (min) 
6 8 10

0.00

%

100.00

2.26e6Q 329.20>172.20 (+)
RT=12.080

保留时间  (min) 
10 12 14

0.00

%

100.00

1.38e6Q 256.00>155.95 (+)
RT=6.862

保留时间  (min) 
4 6 8

0.00

%

100.00

2.79e6Q 279.00>186.00 (+)
RT=6.178

保留时间  (min) 
4 6 8

0.00

%

100.00

1.44e6ISTD 284.70>98.15 (+)
RT=7.934

保留时间  (min) 
6 8 10

0.00

%

100.00

1.93e6ISTD 260.05>161.95 (+)
RT=9.375

保留时间  (min) 
8 10 12

0.00

%

100.00

31 32 33 

34 35 36 

37 38 39 

40 41 42 

43 44 45 

46 IS1 IS2 
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愿 1. PPCPs MRM 蒀靶愿50 ng/L, ⻊ざ暟 ID 尼ず邍 3 

2.2 吥ⲥ刼絁 
䭽撑1.2고♴ⴔ區勵⟝叻ⲥ禹⴩很巊䭽撑崽䏞➢⡛ⵌ넞涸곡䎸⣜妃副纸崵㹁⟄䖉崵暟油꬗獤♸湱䎾

ⰻ叻暟餘油꬗獤涸嫱⧩⚹紷㗂叻Ⱖ㼆䎾涸餘ꆀ崽䏞嫱⚹埇㗂叻絚ⵖ吥ⲥ刼絁鿈ⴔ⻊ざ暟吥ⲥ刼絁㥵愿
3䨾爙կ呏研ぐ⻊ざ暟剒⡛崽䏞挿叻呋侨研⟄3⦔⥌㐾嫱雦皾46猫PPCPs唬ⴀꣳぐ⻊ざ暟唬ⴀꣳ⿺絁䚍湱
Ⱒ禹侨㥵邍4䨾爙կ 

邍 4. ぐ絆ⴔ湱Ⱒ禹侨⿺唬ⴀꣳ 
䎸
尼 

⻊ざ暟ぜ獦 
絁䚍薴㔵
ng/L 

湱Ⱒ禹
侨r 

唬ⴀꣳ 
(ng/L) 

䎸
尼 

⻊ざ暟ぜ獦 
絁䚍薴㔵
ng/L 

湱Ⱒ禹侨
r 

唬ⴀꣳ 
(ng/L) 

1 ꫬ꩓稇 G 5-500 0.9994 2 24 孮歌㌄  0.2-200 0.9993 0.1 
2 孽蔮銯卌 5-500 0.9984 2 25 ㏲㌄ꃑ  0.2-200 0.9980 0.1 
3 薅㇬銯卌  1-500 0.9987 0.5 26 銯霿尪糠  0.5-500 0.9999 0.2 
4 守㇬銯卌 5-500 0.9995 2 27 梠⚋尪糠  5-500 0.9954 2 
5 㣢㷋䬘㹁  5-500 0.9987 2 28 䛸孮尪糠  1-500 0.9984 0.5 
6 㣢㷋孽蔮  5-500 0.9999 2 29 尪䬘尪糠  2-500 0.9990 1 
7 㣢㷋㑞ト  5-500 0.9994 2 30 㑞蝒⾝  0.5-500 0.9985 0.2 
8 紤꩓稇  0.5-500 0.9962 0.2 31 㼆⛩ꃀ孽㛇ꂛ  5-500 0.9970 2 
9 ⯘䬘紤꩓稇  0.5-500 0.9969 0.2 32 子끩銯䎂  0.5-200 0.9990 0.2 
10 岲⛙蝒稇  0.5-500 0.9963 0.2 33 孮銯宝  1-100 0.9998 0.5 
11 熬腂ꃲꃀ  5-500 0.9983 2 34 㖑㼷炻⼾  0.2-50 0.9982 0.1 
12 熬腂ぼ㊋  0.5-500 0.9997 0.2 35 膴孲鲜薅㖑䎂  0.2-50 0.9987 0.1 

4.85e6ISTD 294.10>231.20 (+)
RT=6.933

保留时间  (min) 
4 6 8

0.00

%

100.00

1.12e4ISTD 353.05>179.10 (+)

RT=6.542

保留时间  (min) 
4 6 8

0.00

%

100.00

2.84e4ISTD 340.10>235.00 (+)

RT=7.308

保留时间  (min) 
6 8 10

0.00

%

100.00

4.31e5ISTD 155.10>111.10 (+)
RT=5.892

保留时间  (min) 
4 6 8

0.00

%

100.00

1.77e6ISTD 315.00>43.90 (+)
RT=13.606

保留时间  (min) 
12 13 14 15

0.00

%

100.00

1.65e6ISTD 738.35>162.15 (+)
RT=11.689

保留时间  (min) 
10 11 12 13

0.00

%

100.00

3.93e6ISTD 206.10>179.05 (+)
RT=6.864

保留时间  (min) 
5 6 7 8

0.00

%

100.00

1.90e5ISTD 394.10>350.00 (+)
RT=8.431

保留时间  (min) 
7 8 9 10

0.00

%

100.00

IS3 IS4 IS5 

IS6 IS7 IS8 

IS9 IS10 
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13 熬腂必㊋  0.5-500 0.9984 0.2 36 薅嵳䬘僈  0.1-50 0.9985 0.02 
14 熬腂歌㏲㇬  0.5-500 0.9984 0.2 37 㤵繠兜卌  0.05-100 0.9989 0.02 
15 熬腂歌㛇必㊋  0.5-500 0.9992 0.2 38 歌孻蔮㊋  0.2-500 0.9994 0.1 
16 熬腂歌✳㇬  0.5-500 0.9998 0.2 39 1,7-✳歌㛇랕得ョ 0.2-500 0.9994 0.1 
17 熬腂✳歌必㊋  0.5-500 0.9997 0.2 40 薅歌ꃀ熬腂 0.5-500 0.9992 0.2 
18 熬腂㼆歌孻必㊋  0.5-500 0.9993 0.2 41 熬腂ꢂ歌孻必㊋ 0.5-500 0.9992 0.2 
19 熬腂守ㆍ㍟  0.5-500 0.9996 0.2 42 熬腂歌孻ㆍ㍟ 0.5-500 0.9991 0.2 
20 熬腂㌄㏲㉆  0.5-500 0.9994 0.2 43 熬腂✳歌㇬ 0.5-500 0.9999 0.2 
21 熬腂ꢂ✳歌孻必㊋ 0.5-500 0.9989 0.2 44 熬腂ぼ㇬ 0.5-500 0.9993 0.2 
22 熬腂龇✳歌孻必㊋ 0.5-500 0.9993 0.2 45 熬腂㑞㇬ 0.5-500 0.9999 0.2 
23 熬腂薅ぼ㇬  0.5-500 0.9995 0.2 46 熬腂程必㊋ 0.5-500 0.9990 0.2 

2.3 ꅾ㢕䚍 
䭽撑 1.3 姿낢ꂁⵖ♶ず崽䏞叻ⲥ很巊鵶絯鵳呋 6 妃罌㻋ⴔ區倰岁⥂殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍կ46

猫 PPCPs 涸⥂殆傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ♶馄鵂 0.41%ㄤ 6.14%侨研邍僈倰岁ꅾ撑䚍葻㥩կ 

2.4 㛇餘⸈叻㹊낉⿺呋ㅷ崵霚 
》呋ㅷ䭽撑 1.4 姿낢务ⵖ㢊呋ㅷㄤ⸈叻呋ㅷぐ⸈叻㔐佐挿䎂遤崵㹁 3 妃կⰦ务呋ㅷ务劢唬ⴀ 46 猫

PPCPsկ⸈叻呋ㅷ崵霚絕卓儑爙46 猫 PPCPs 涸⸈叻㔐佐桧㖈 68.3~128.5%⛓ꢂ湱㼆叻ⲥ⨊䊵㖈 1.07~7.99%
⛓ꢂ霹僈劥倰岁ⲥ鲷䚍鳅㥩կ 

 
愿 2. PPCPs ⥂殆傞ꢂꅾ撑䚍(⻊ざ暟 ID 尼ず邍 3) 

 

 
愿 3. PPCPs 油꬗獤ꅾ撑䚍(⻊ざ暟 ID 尼ず邍 3)  

0

0.5

1

1.5

2

2.5

3

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

10 ng/L 100 ng/LRSD,%

0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0
16.0
18.0
20.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

10 ng/L 100 ng/L
RSD,%

⻊ざ暟ID

⻊ざ暟 ID 
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愿 4. PPCPs ⸈叻㔐佐桧 (⻊ざ暟 ID 尼ず邍 3)  

 

 
愿 5. PPCPs ⸈叻㔐佐 RSD(⻊ざ暟 ID 尼ず邍 3) 

     

     
愿 6. 欰崞껏欽宐呋ㅷa♸⸈叻呋ㅷb蒀靶愿 

 

 

0

50

100

150

200

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

⸈叻10 ng/L ⸈叻100 ng/L㔐佐桧,%

⻊ざ暟ID

0

5

10

15

20

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

⸈叻10 ng/L ⸈叻100 ng/LRSD,%

⻊ざ暟ID

5.25e41:TIC(+)

保留时间  (min) 
5 6 7 8 9 10 11 12 13 14

-1.0e6

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

5.0e6

6.0e6

7.0e6

8.0e6

9.0e6

1.0e7

4.70e51:TIC(+)

保留时间  (min) 
5 6 7 8 9 10 11 12 13 14

0.0e0

5.0e6

1.0e7

1.5e7

2.0e7

2.5e7

3.0e7

a 

b 
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3. 絕雿 

劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050䒊用♧猫皍⤑ծ䘯鸟涸欰崞껏欽宐务 46 猫
PPCPs 唬崵倰岁կ霪倰岁ꅷ欽㖈絁 SPE 㺢꧋㣐㣐皍⻊呋ㅷ⵸㢅椚霪倰岁〳⟄⚹欰崞껏欽宐务 PPCPs 寓
群暟唬崵䲿⣘䖎㥩涸⦶ꊹㄤ⿬罌կ 
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4.4.3 䫒欰稇 

馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁㖑邍宐⚥涸㌄霿ꂼ碫䫒欰

稇婎殆 
䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ㄤ♲ꅾ㔋匧勍餘靶⟉翫欽崵㹁㖑邍宐务14猫㌄霿ꂼ碫
䫒欰稇涸倰岁կ㖑邍宐呋ㅷ絑㔿湱蟋》㺢꧋た欽馄넞佪巊湱蒀靶LC-30A㖈7 minⰻ㹊梡䘯鸟ⴔ猌♲ꅾ
㔋匧勍餘靶⟉LCMS-8030鵳遤㹁ꆀⴔ區կ⢪欽㢪叻岁絚ⵖ14猫㌄霿ꂼ碫䫒欰稇涸吥ⲥ刼絁絁䚍葻㥩湱
Ⱒ禹侨⚹0.999⟄副㼆♶ず崽䏞涸叻ⲥ很巊鵳遤礵㺙䏞㹊낉鵶絯6妃鵳呋⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ
⨊䊵ⴔⵆ㖈0.437 %ㄤ4.937%⟄♴⟉㐼礵㺙䏞葻㥩կ 

Ⱒꝶ霒㌄霿ꂼ碫䫒欰稇 ♲ꅾ㔋匧勍餘靶 㖑邍宐 㺢꧋ 
 
㌄霿ꂼ碫(Quinolones)僽♧碫ゎ剣4-㌄霿ꂼ嫢呍涸⻊㷖ざ䧭䫒蝒蚋㸐涸䫒蝒靶䎛ծ䫒蝒崞䚍䔂䎛

岌䎾欽✵殌暜ծ宐❡瘝Ⱞ婤⚌务կ搬罜㌄霿ꂼ碫蚋暟剣悶㖈涸荝浓䚍ㄤ麰⠛嫫䚍ず傞鵮㺂僒⢪氻蝒❡
欰罣蚋䚍կ鵛䎃勻㌄霿ꂼ碫䫒欰稇㖈梠㞯宐⡤务涸ⴀ梡ծ鴲獴⿺悶㖈涸欰䙖⽭㹲溶䧭⚹㕂꣢副梠㞯곭㚖
灇瑕涸掚挿⛓♧䒊用ⲥ鲷鷓欽涸ⴔ區倰岁太僽灇瑕梠㞯务䫒欰稇ⴔ䋒⿺Ⱖ梠㞯遤⚹♸굥ꤗ涸㛇炄կ歋✵
梠㞯➝餘涸撑勇䚍ㄤ㢴呋䚍湡⵸㼿偽梠㞯务䫒欰稇碫寓群暟涸叻ⲥⴔ區倰岁կ 

넞佪巊湱蒀靶-⚮翫餘靶翫欽䪮助僽鵛❈䎃勻封㾝䖎䘯涸ⴔ區䪮助Ⱘ剣䖎넞涸鷥䭊䚍ㄤ⾝併䏞㼆撑
勇㛇餘务涸䫒欰稇碫婎殆Ⱘ剣䖎䔂涸㹁䚍腊⸂ⲥ鲷䏞넞僽湡⵸馄汚ꆀ婎殆ⴔ區涸껷鷥倰岁կ劥俒䒊用✫
♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8030 翫欽崵㹁㖑邍宐务 14 猫㌄霿ꂼ碫
䫒欰稇涸倰岁կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8030 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞纸SIL-30AC 荈⸓鵳呋㐼CTO-30AC 叙庛盲CBM-20A 禹絡䱽ⵖ
㐼LCMS-8030 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.41 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱勵⟝ 
蒀靶叙Shim-pack XR-ODS III 2.0 mm I.D.× 150 mm L., 2.2 μm 
崨⸓湱A0.2%歌ꃑ宐很巊B歌ꃫ-⛩臟很巊(40:60; V/V) 
崨鸟0.3 mL/min 
叙庛40˫ 
鵳呋ꆀ20 μL 
峤膴倰䒭唑䏞峤膴B 湱ⴲ映崽䏞⚹ 20%唑䏞峤膴玐䎸錛邍 1 
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邍 1. 唑䏞峤膴玐䎸 

Time(min) Module Command Value 

4.5 Pumps Pump BConc. 40 
4.6 Pumps Pump B Conc. 95 
5.5 Pumps Pump B Conc. 95 
5.6 Pumps Pump B Conc. 20 
7 Controller Stop   

餘靶勵⟝ 
猌㶩⻊垷䒭ESI(+)           
猌㶩㌂꨺歏⾓4.5 kV 
꨺⻊孞 宆孞 3.0 L/min    
䎁醋孞 宆孞 15 L/min 
焥中孞 孿孞  
DL 庛䏞250˫    

⸈掚垷㗌庛䏞400˫ 
䪊䲽垷䒭 㢴导䎾港崵(MRM) 
끸殆傞ꢂ 20 ms 
䒁鵷傞ꢂ 3 ms  
MRM ⿬侨錛邍 2 

邍 2. MRM ⠏⻊⿬侨 

⻊ざ暟ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bais(V) CE(V) Q3 Pre Bais(V) 

⣜霿尪糠 321.2  
303.1* -16.0  -20.0  -23.0  
203.9  -16.0  -48.0  -23.0  

孻孮尪糠 362.2  
318.2* -30.0  -18.0  -24.0  
261.1  -30.0  -28.0  -19.0  

霿孮尪糠 320.2  
302.1* -16.0  -20.0  -23.0  
231.1  -16.0  -46.0  -28.0  

㛆孮尪糠 334.2  
316.2* -13.0  -20.0  -24.0  
290.1  -13.0  -16.0  -22.0  

梠⚋尪糠 332.2  
314.1* -13.0  -16.0  -24.0  
231.0  -13.0  -44.0  -18.0  

峫繠尪糠 352.2  
265.0* -18.0  -22.0  -20.0  
308.2  -18.0  -16.0  -23.0  

鴪孮尪糠 358.2  
340.1* -14.0  -20.0  -26.0  
255.0  -14.0  -42.0  -29.0  

䛸霿尪糠 360.3  
342.2* -29.0  -20.0  -26.0  
316.2  -29.0  -20.0  -24.0  

尪䬘尪糠 386.2  
368.1* -15.0  -20.0  -28.0  
299.1  -15.0  -25.0  -23.0  

㏲㌄ꃑ 262.1  
244.1* -30.0  -18.0  -30.0  
216.0  -30.0  -32.0  -26.0  

孮歌㌄ 262.1  
244.1* -30.0  -16.0  -18.0  
202.0  -30.0  -36.0  -23.0  

ぼヾꃑ 304.2  
286.1* -30.0  -18.0  -22.0  
215.1  -30.0  -38.0  -24.0  

蟼㊋ꃑ 233.1  
215.1* -30.0  -14.0  -26.0  
187.0  -30.0  -28.0  -22.0  

銯霿尪糠 263.1  
245.1* -21.0  -16.0  -19.0  
189.0  -21.0  -30.0  -22.0  

岤*邍爙㹁ꆀ猌㶩 
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1.3 叻ⲥㅷ很巊涸ꂁⵖ 
叻ⲥ暟餘Ⱏ 14 猫ⴔⵆ⚹⣜霿尪糠ծ孻孮尪糠ծ霿孮尪糠ծ㛆孮尪糠ծ梠⚋尪糠ծ峫繠尪糠ծ鴪孮

尪糠ծ䛸霿尪糠ծ尪䬘尪糠ծ㏲㌄ꃑծ孮歌㌄ծぼヾꃑծ蟼㊋ꃑㄤ銯霿尪糠կ 
叻ⲥ䊨⡲很巊ꂁⵖ欽歌ꃫꂁⵖ 20 mg/L 涸幊ざ叻ⲥ务ꢂ很巊欽ゎ剣 0.2 %歌ꃑ涸歌ꃫ宐(20:80; /V)

很巊獺ꅺ䧭♶ず崽䏞涸幊ざ叻ⲥ䊨⡲巊կぐ叻ⲥ暟餘涸Ⱘ⡤崽䏞錛邍 3կ 
邍 3. 幊ざ叻ⲥ䊨⡲巊务ぐ叻ⲥ暟餘涸崽䏞(µg/L) 

ぜ獦 崽䏞 1 崽䏞 2 崽䏞 3 崽䏞 4 崽䏞 5 崽䏞 6 
⣜霿尪糠 1 5 10 50 100 500 
孻孮尪糠 0.5 2.5 5 25 50 250 
霿孮尪糠 5 25 50 250 500 2500 
㛆孮尪糠 1 5 10 50 100 500 
梠⚋尪糠 1 5 10 50 100 500 
峫繠尪糠 0.5 2.5 5 25 50 250 
鴪孮尪糠 1 5 10 50 100 500 
䛸霿尪糠 1 5 10 50 100 500 
尪䬘尪糠 1 5 10 50 100 500 

㏲㌄ꃑ 0.5 2.5 5 25 50 250 
孮歌㌄ 0.5 2.5 5 25 50 250 
ぼヾꃑ 0.5 2.5 5 25 50 250 
蟼㊋ꃑ 0.5 2.5 5 25 50 250 

銯霿尪糠 5 25 50 250 500 2500 

1.4 宐呋⵸㢅椚倰岁 
㔿湱蟋》》 100 mL 㖑邍宐欽熧ꃑ靈蒜 pH4.2 ⡲⚹䖉ⲙ⻊宐呋կⴔⵆ欽 6 mL 歌ꃫㄤ pH4.2 
⿡猌㶩宐崞⻊HLB㔿湱蟋》㼭叙(200 mg, 6 mL)կ㼜100 mL䖉ⲙ⻊宐呋⟄5 mL/min涸崨鸟鵂叙կ欽

3 mL 5%歌ꃫ巵峤⡛溫瑟䬄䎁HLB㔿湱蟋》㼭叙կⱄ⟄歌ꃫ峤膴㌄霿ꂼ碫䫒欰稇կ45˫宆オ⟉崽綫荛鵛
䎁欽0.2%歌ꃑ涸歌ꃫ宐(20:80; V/V)很巊㹁㺂荛1.0 mL鵂応た鵳呋ⴔ區կ 

 

2絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ♧紩餘靶㕃ㄤ❡暟猌㶩䪊䲽餘靶㕃 

 
愿 1. ⣜霿尪糠涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-48 V〸愿

200.0 225.0 250.0 275.0 300.0 325.0 m/z
0.0

2.5

5.0

7.5Inten.(x1,000,000)
321.2

100 150 200 250 300 m/z
0.0

2.5

5.0

7.5

Inten.(x10,000)
203.9

232.1

176.1156.2
129.1 303.1189.1108.0

162.9 226.6
257.7
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愿 2. 孻孮尪糠涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿

 
愿 3. 霿孮尪糠涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿

 
愿 4. 㛆孮尪糠涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿

 
愿 5. 梠⚋尪糠涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿

 
愿 6. 峫繠尪糠涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿

 
愿 7. 鴪孮尪糠涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿 

 

200 250 300 350 m/z
0.0

0.5

1.0

Inten.(x10,000,000)
362.2

100 150 200 250 300 350 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x100,000)
261.1

344.2

318.2

362.3

247.1

200.0 225.0 250.0 275.0 300.0 325.0 m/z
0.0

2.5

5.0

Inten.(x1,000,000)
320.2

100 150 200 250 300 350 m/z
0.0

0.5

1.0

1.5

Inten.(x100,000)
302.1

233.2203.0

200.0 225.0 250.0 275.0 300.0 325.0 m/z
0.0

2.5

5.0

7.5

Inten.(x1,000,000)

334.2

100 150 200 250 300 350 m/z
0.0

1.0

2.0

Inten.(x100,000)
316.2

290.1233.1 334.2

300 310 320 330 340 m/z
0.00

0.25

0.50

0.75

1.00

1.25
Inten.(x10,000,000)

332.2

100 150 200 250 300 350 m/z
0.0

1.0

2.0

3.0

Inten.(x100,000)
314.1

231.1 294.2 331.8

300.0 325.0 350.0 m/z
0.0

2.5

5.0

7.5

Inten.(x1,000,000)
352.2

100 150 200 250 300 350 m/z
0.00

0.25

0.50

0.75

1.00

1.25
Inten.(x100,000)

334.1

265.1

250.9
308.2 352.3

291.1

200 250 300 350 m/z
0.00

0.25

0.50

0.75

1.00

1.25Inten.(x10,000,000)
358.2

399.3

200.2
378.9

100 150 200 250 300 350 m/z
0.0

2.5

5.0

7.5
Inten.(x10,000)

340.1

358.1257.2
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愿 8. 䛸霿尪糠涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿

 
愿 9. 尪䬘尪糠涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿

 
愿 10. ㏲㌄ꃑ涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿

 
愿 11. 孮歌㌄涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿

 
愿 12. ぼヾꃑ涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿 

 
愿 13. 蟼㊋ꃑ涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿 

200 250 300 350 m/z
0.00

0.25

0.50

0.75

1.00

1.25
Inten.(x10,000,000)

360.3

100 150 200 250 300 350 m/z
0.0

1.0

2.0

3.0

4.0
Inten.(x100,000)

342.2

316.2

245.1

360.1286.0204.1

200 250 300 350 m/z
0.0

1.0

2.0

3.0

4.0
Inten.(x1,000,000)

386.2

100 150 200 250 300 350 m/z
0.0

1.0

2.0

3.0

Inten.(x100,000)
368.2

299.2 386.2

200 250 300 350 m/z
0.0

0.5

1.0

1.5

2.0

Inten.(x10,000,000)
262.1

215.0

100 150 200 250 m/z
0.0

0.5

1.0

1.5

2.0

2.5
Inten.(x100,000)

160.1

244.1

130.1
158.2172.1 216.0

148.0
186.1

117.9

200 250 300 350 m/z
0.0

0.5

1.0

1.5

2.0
Inten.(x10,000,000)

262.1

325.2

100 150 200 250 300 350 m/z
0.0

0.5

1.0

1.5

2.0

2.5Inten.(x100,000)
202.0

244.1

174.2147.1

200 250 300 350 m/z
0.0

0.5

1.0

Inten.(x10,000,000)
304.2

345.2

100 150 200 250 300 350 m/z
0.0

0.5

1.0

1.5

2.0
Inten.(x1,000,000)

286.2

217.1

189.2
304.3243.1

200 250 300 350 m/z
0.0

0.5

1.0

1.5

2.0
Inten.(x10,000,000)

233.1

296.2
306.2

100.0 125.0 150.0 175.0 200.0 225.0 m/z
0.0

2.5

5.0

7.5

Inten.(x10,000)
187.1

215.1

159.2
142.4111.1
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             愿 14. 銯霿尪糠涸♧紩餘靶愿䊩愿ㄤ❡暟猌㶩䪊䲽餘靶愿CE ⧩-25 V〸愿 

2.2 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

 

愿 15. 叻ⲥ呋ㅷ涸 MRM 蒀靶愿 
1ծ2.5 µg/L ぼヾꃑ2ծ5 µg/L ⣜霿尪糠3ծ2.5 µg/L 孻孮尪糠4ծ25 µg/L 霿孮尪糠5ծ5 µg/L 㛆孮尪糠6ծ

5 µg/L 梠⚋尪糠7ծ2.5 µg/L 峫繠尪糠8ծ5 µg/L 鴪孮尪糠9ծ5 µg/L 䛸霿尪糠10ծ5 µg/L 尪䬘尪糠11ծ25 µg/L
銯霿尪糠12ծ2.5 µg/L ㏲㌄ꃑ13ծ2.5 µg/L 蟼㊋ꃑ14ծ2.5 µg/L 孮歌㌄ 

2.3 絁䚍薴㔵 
㼜♶ず崽䏞涸幊ざ叻ⲥ䊨⡲巊䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁㢪叻岁㹁ꆀկ⟄崽䏞⚹埇㗂叻油꬗獤⚹

紷㗂叻絚ⵖ吥ⲥ刼絁㥵愿 30~43 䨾爙䨾䖤吥ⲥ刼絁絁䚍Ⱒ禹葻㥩絁䚍倰玐⿺湱Ⱒ禹侨錛邍 4կ 

 
愿 16. ⣜霿尪糠涸吥ⲥ刼絁               愿 17. 孻孮尪糠涸吥ⲥ刼絁 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 min
-1.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0(x10,000)

14
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9
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7
6

5
4

3
2

1

0 250 Conc.
0.0

1.0

2.0

Area(x1,000,000)

0 100 Conc.
0.0

2.5

5.0

7.5
Area(x100,000)

225.0 250.0 275.0 m/z
0.0

0.5

1.0

1.5

Inten.(x10,000,000)

263.1

279.2

100 150 200 250 300 350 m/z
0.0

0.5

1.0

1.5

Inten.(x100,000)
189.1

217.1

245.1

161.1
163.6131.2
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愿 18. 霿孮尪糠涸吥ⲥ刼絁                 愿 19. 㛆孮尪糠涸吥ⲥ刼絁 

 
愿 20. 梠⚋尪糠涸吥ⲥ刼絁愿              愿 21. 峫繠尪糠涸吥ⲥ刼絁 

 
愿 22. 鴪孮尪糠涸吥ⲥ刼絁                愿 23. 䛸霿尪糠涸吥ⲥ刼絁 

 

愿 24. 尪䬘尪糠涸吥ⲥ刼絁                愿 25. ㏲㌄ꃑ涸吥ⲥ刼絁 
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愿 26. 孮歌㌄涸吥ⲥ刼絁愿                  愿 27. ぼヾꃑ涸吥ⲥ刼絁 

 
愿 28. ぼヾꃑ涸吥ⲥ刼絁愿                  愿 29. 銯霿尪糠涸吥ⲥ刼絁 

邍 4. 吥ⲥ刼絁⿬侨 

No. ぜ獦 吥ⲥ刼絁 絁䚍薴㔵µg/L 湱Ⱒ禹侨 r 

1 ⣜霿尪糠 Y = (5210.26)X + (3090.70) 1.0~500 1.0000  
2 孻孮尪糠 Y = (3088.28)X + (4327.79) 0.5~250 0.9998  
3 霿孮尪糠 Y = (2499.58)X + (1672.78) 5~500 0.9998  
4 㛆孮尪糠 Y = (3370.81)X + (26856.7) 1.0~500 0.9993  
5 梠⚋尪糠 Y = (2189.90)X + (21093.5) 1.0~500 0.9992  
6 峫繠尪糠 Y = (1382.09)X + (3417.15) 0.5~250 0.9995  
7 鴪孮尪糠 Y = (3207.19)X + (7670.04) 1.0~500 0.9999  
8 䛸霿尪糠 Y = (2457.58)X + (12362.3) 1.0~500 0.9992  
9 尪䬘尪糠 Y = (1453.99)X + (7474.59) 1.0~500 0.9994  

10 ㏲㌄ꃑ Y = (9946.96)X + (18523.3) 0.5~250 0.9999  
11 孮歌㌄ Y = (31449.4)X + (66461.2) 0.5~250 0.9998  
12 ぼヾꃑ Y = (3955.87)X + (2805.99) 0.5~250 1.0000  
13 蟼㊋ꃑ Y = (57834.6)X + (105320) 0.5~250 0.9999  
14 銯霿尪糠 Y = (7624.15)X + (-8145.69) 5~500 0.9998  

2.4 礵㺙䏞㹊낉 
㼆♶ず崽䏞幊ざ叻ⲥ䊨⡲巊鵶絯崵㹁 6 妃罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍絕卓㥵邍

5 䨾爙կ絕卓儑爙♶ず崽䏞叻ⲥㅷ⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.014 % ~ 0.437 %ㄤ
1.309 % ~ 4.937%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 
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邍 5. ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍絕卓(n=6) 

呋ㅷぜ獦 
RSD%5 µg/L RSD%10 µg/L RSD%50 µg/L 

R.T. Area R.T. Area R.T. Area 

⣜霿尪糠 0.437 4.576 0.272 3.315 0.152 1.309 
㛆孮尪糠 0.158 4.419 0.248 3.974 0.065 1.762 
梠⚋尪糠 0.273 4.706 0.163 3.438 0.085 2.81 
鴪孮尪糠 0.143 3.545 0.186 3.172 0.079 2.468 
䛸霿尪糠 0.212 4.756 0.225 3.75 0.099 2.719 
尪䬘尪糠 0.238 4.353 0.06 1.918 0.119 2.622 

 RSD%2.5 µg/L RSD%5 µg/L RSD%25 µg/L 

R.T. Area R.T. Area R.T. Area 

孻孮尪糠 0.245 4.625 0.3 4.556 0.145 2.719 
峫繠尪糠 0.188 4.937 0.14 4.052 0.119 2.916 

㏲㌄ꃑ 0.023 4.79 0.023 3.308 0.014 2.45 
孮歌㌄ 0.018 2.934 0.014 2.184 0.019 2.251 
ぼヾꃑ 0.202 3.765 0.268 3.762 0.036 2.645 
蟼㊋ꃑ 0.057 4.633 0.01 2.592 0.046 2.738 

 RSD%25 µg/L RSD%50 µg/L RSD%250 µg/L 

R.T. Area R.T. Area R.T. Area 

霿孮尪糠 0.2 3.989 0.252 2.864 0.069 2.706 
銯霿尪糠 0.046 4.384 0.075 1.782 0.04 1.344 

2.5 抳併䏞㹊낉 
⚹罌㻋⟉㐼涸⾝併䏞㼜⡛崽䏞幊ざ叻ⲥ䊨⡲巊䭽 1.2 务涸ⴔ區勵⟝♴鵳遤崵㹁կ鸑鵂 LabSolutions 

Ver. 5.41 鲱⟝雦皾⥌㐾嫱ㄤ唬ⴀꣳ⟄ 3 ⦔⥌㐾嫱雦皾⣜霿尪糠ծ孻孮尪糠ծ霿孮尪糠ծ㛆孮尪糠ծ梠
⚋尪糠ծ峫繠尪糠ծ鴪孮尪糠ծ䛸霿尪糠ծ尪䬘尪糠ծ㏲㌄ꃑծ孮歌㌄ծぼヾꃑծ蟼㊋ꃑㄤ銯霿尪糠涸⥌㐾
嫱ㄤ倰岁唬ⴀꣳ㥵邍 6 䨾爙կ 

邍 6. ⥌㐾嫱(S/N)ㄤ倰岁唬ⴀꣳ(LOD) 

ぜ獦 崽䏞宐䎂(µg/L) S/N LOD(ng/L) 

⣜霿尪糠 1.00  13.99  2.36  
孻孮尪糠 0.50  30.66  0.54  
霿孮尪糠 5.00  38.72  4.26  
㛆孮尪糠 1.00  46.99  0.70  
梠⚋尪糠 1.00  7.97  4.14  
峫繠尪糠 0.50  50.95  0.32  
鴪孮尪糠 1.00  9.50  3.47  
䛸霿尪糠 1.00  32.37  1.02  
尪䬘尪糠 1.00  9.16  3.60  

㏲㌄ꃑ 0.50  39.59  0.42  
孮歌㌄ 0.50  69.69  0.24  
ぼヾꃑ 0.50  26.84  0.61  
蟼㊋ꃑ 0.50  44.12  0.37  

銯霿尪糠 5.00  29.67  5.56  
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2.6 ⸈叻㔐佐桧㹊낉 
⟄㖑邍宐⚹䖉崵呋ㅷ唬崵 14 猫㌄霿ꂼ碫䫒欰稇կ㖈㖑邍宐务唬崵ⵌ蟼㊋ꃑゎꆀ⚹ 9.17 ng/L蒀靶

愿㥵愿 30կ⚹✫灇瑕霪⵸㢅椚倰岁㼆♶ず崽䏞宐呋涸䲿》佪桧⟄ 100 mL 宐呋⚹灇瑕㼆韌ⴔⵆ⸈Ⰶ♶
ずꆀ蟼㊋ꃑ叻ⲥ暟餘宐呋涸崽䏞ⴔⵆ⚹ 50 ng/Lծ250 ng/L ㄤ 500 ng/L⸈叻㔐佐桧ⴔⵆ⚹ 90.0%ծ96.2%
ㄤ 80.8%կ㖑邍宐⸈叻呋ㅷ涸蒀靶愿錛愿 31ծ愿 32 ㄤ愿 33կ 

 
愿 30. 㖑邍宐呋唬崵ⵌ蟼㊋ꃑ蒀靶愿 

 
愿 31. 㖑邍宐呋⸈叻(50 ng/L)蒀靶愿 

 
愿 32. 㖑邍宐呋⸈叻(250 ng/L)蒀靶愿 

 
愿 33. 㖑邍宐呋⸈叻(500 ng/L)蒀靶愿 

 

3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8030翫欽崵㹁㖑邍宐务

14猫㌄霿ꂼ碫䫒欰稇涸倰岁կ霪倰岁㖈7.0 min ⛓ⰻ模䧭14 猫湡叻暟涸ⴔ猌ⴔ區⚂礵㺙䏞넞絁䚍薴㔵
㺈吥ⲥ刼絁涸湱Ⱒ禹侨㖲㖈0.999⟄副կ㖈㖑邍宐务唬崵ⵌ蟼㊋ꃑゎꆀ⚹9.17 ng/L蟼㊋ꃑ涸⸈叻㔐佐
桧㖈80.8% ~96.2%⛓ꢂկ霪倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併넞涸暵挿鷓ざ㣐錞垷梠㞯宐⡤㌄霿ꂼ碫䫒欰稇寓
群梡朐涸靈灇䊨⡲կ 
  

1.0 2.0 3.0 4.0 5.0 6.0 min

0.0

2.5

5.0

7.5

(x10,000)
13:233.10>215.05(+)

1.0 2.0 3.0 4.0 5.0 6.0 min

0.0

2.5

5.0

7.5

(x100,000)
13:233.10>215.05(+)

1.0 2.0 3.0 4.0 5.0 6.0 min

0.0

2.5

5.0

7.5

(x100,000)
13:233.10>215.05(+)

1.0 2.0 3.0 4.0 5.0 6.0 min

0.0

2.5

5.0

7.5

(x100,000)
13:233.10>215.05(+)
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馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁㖑邍宐⚥涸㔋梠稇碫䫒欰

稇婎殆 
䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ㄤ♲ꅾ㔋匧勍餘靶⟉翫欽崵㹁㖑邍宐务务 7 猫㔋梠稇碫
䫒欰稇婎殆涸倰岁կ㖑邍宐呋ㅷ务涸㔋梠稇碫䫒欰稇絑㔿湱蟋》㺢꧋た⢪欽馄넞佪巊湱蒀靶 LC-30A 䘯鸟
ⴔ猌♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 鵳遤㹁ꆀⴔ區կ⢪欽㢪叻岁ⰻ絚ⵖ 7 猫㔋梠稇碫䫒欰稇涸吥ⲥ刼絁
絁䚍薴㔵㺈吥ⲥ刼絁涸湱Ⱒ禹侨㖲㖈 0.999 ⟄副կ㼆 10 μg/Lծ50 μg/L ㄤ 100 μg/L 幊ざ叻ⲥ很巊鵳遤礵
㺙䏞㹊낉鵶絯 6 妃鵳呋⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.021% ~ 0.208%ㄤ 1.165% ~ 3.731%⛓
ꢂ禹絡礵㺙䏞葻㥩կ 

Ⱒꝶ霒㔋梠稇碫䫒欰稇 ♲ꅾ㔋匧勍餘靶 㖑邍宐 
 
㔋梠稇碫䫒欰稇Tetracyclines, TCs僽⚰䎯副ꅾ銳涸♧碫䫒䠭群蚋暟㼆ꬠⰞ孒꣉䚍ㄤ꣊䚍絈蝒ծ用

⯘妃孒⡤瘝㖲剣䫈蝒⡲欽Ⱖ⡲欽纸椚⚺銳僽ㄤ30S呍祪⡤涸劣畮ざ䎁䪓絈蝒跗涯餘涸ざ䧭կ䌢欽涸㔋梠
稇碫䫒欰稇剣㔋梠稇ծꆄ꩓稇ծ㕼꩓稇ծ䔂⸂꩓稇瘝կ㖈殌猐欰❡务㔋梠稇碫䫒欰稇鄄䎛岌⡲⚹蚋暟幑⸈
⵫鵯㼆梠㞯鸣䧭悶㖈㪭胇կ歋✵婎殆涸䫒欰稇〳㼋荝罣蚋蝒䒸饰✫➃⼜㼆䫒欰稇㖈梠㞯务涸ⴔ䋒ծ鲮䔱
⿺㼆梠㞯欰暟ծ欰䙖禹絡ㄤ➃碫⨴䐀❡欰涸⽭㹲瘝♧禹⴩꡼곿涸Ⱒ岤կ歋✵梠㞯➝餘涸撑勇䚍ㄤ㢴呋䚍湡
⵸㼿偽梠㞯务䫒欰稇碫寓群暟涸叻ⲥⴔ區倰岁կ 

넞佪巊湱蒀靶-⚮翫餘靶翫欽䪮助僽鵛❈䎃勻封㾝䖎䘯涸ⴔ區䪮助Ⱘ剣䖎넞涸鷥䭊䚍ㄤ⾝併䏞㼆撑
勇㛇⡤务涸蚋暟婎殆Ⱘ剣䖎䔂涸㹁䚍腊⸂罜⚂ⲥ鲷䏞넞կ劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-
30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁㖑邍宐务涸㔋梠稇碫䫒欰稇涸倰岁կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞纸SIL-30AC 荈⸓鵳呋㐼CTO-30AC 叙庛盲CBM-20A 禹絡䱽ⵖ
㐼LCMS-8040 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.41 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱勵⟝ 
蒀靶叙Shim-pack XR-C8 2.0 mm I.D.× 100 mm L., 2.2 μm 
崨⸓湱A10 mM ♲孮⛩ꃑ涸宐很巊B歌ꃫ 
崨鸟0.3 mL/min 
叙庛35 ˫ 
鵳呋ꆀ20 μL 
峤膴倰䒭唑䏞峤膴B 湱ⴲ映崽䏞⚹ 10%峤膴玐䎸錛邍 1կ 
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邍 1. 唑䏞峤膴玐䎸 

Time(min) Module Command Value 
0.50  Pumps Pump B Conc. 10 
1.00  Pumps Pump B Conc. 50 
3.00  Pumps Pump B Conc. 65 
3.50  Pumps   Pump B Conc. 65 
3.60  Pumps   Pump B Conc. 10 
5.00  Controller Stop   

 

餘靶勵⟝ 
猌㶩⻊垷䒭ESI(+)           
猌㶩㌂꨺歏⾓4.5 kV 
꨺⻊孞 宆孞 3.0 L/min    
䎁醋孞 宆孞 15 L/min 
焥中孞 孿孞  
DL 庛䏞 250˫    

⸈掚垷㗌庛䏞400˫   
䪊䲽垷䒭 㢴导䎾港崵(MRM) 
끸殆傞ꢂ 10 ms 
䒁鵷傞ꢂ 3 ms  
MRM ⿬侨錛邍 2 

邍 2. MRM ⠏⻊⿬侨 

⻊ざ暟ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bais(V) CE(V) Q3 Pre Bais(V) 

歌腂㔋梠稇 458.2 
441.2* -22 -21 -30 

283.1 -22 -48 -29 

㕼꩓稇 461.2 
426.1* -22 -19 -30 
443.1 -22 -12 -22 

㔋梠稇 445.2 
410.2* -22 -19 -29 
427.2 -22 -12 -30 

⿡歌㛇ꆄ꩓稇 465.1 
448.1* -23 -18 -30 
430.1 -23 -23 -29 

ꆄ꩓稇 478.9 
444.1* -24 -21 -30 
462.1 -24 -18 -23 

歌掜㕼꩓稇 443.2 
426.1* -21 -18 -30 
201.1 -21 -36 -21 

䔂⸂꩓稇 445.2 
428.2* -22 -19 -30 

154.1 -22 -32 -30 

岤*邍爙㹁ꆀ猌㶩 

1.3 叻ⲥㅷ很巊涸ꂁⵖ 
叻ⲥ暟餘Ⱏ 7 猫ⴔⵆ⚹✳歌腂㔋梠稇ծ㕼꩓稇ծ㔋梠稇ծ⿡歌㛇ꆄ꩓稇ծꆄ꩓稇ծ歌掜㕼꩓稇ㄤ

䔂⸂꩓稇կ 
叻ⲥ䊨⡲很巊ꂁⵖ欽歌ꃫꂁⵖ 20 mg/L 涸幊ざ叻ⲥ务ꢂ很巊欽歌ꃫ+♲孮⛩ꃑ宐很巊(V/V, 1:19)獺

ꅺ䧭♶ず崽䏞涸幊ざ叻ⲥ䊨⡲巊կ 

1.4 呋ㅷ⵸㢅椚倰岁 
㔿湱蟋》ⴔⵆ欽3 mL歌ꃫㄤ3 mL⿡猌㶩宐崞⻊HLB㔿湱蟋》㼭叙(200 mg6 mL)崨ꆀ⚹5 
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mL/minկ宐呋副呋鸟䏞⚹4 mL/min副呋ꆀ⚹100 mL3 mL 5%歌ꃫ巵峤6 mL歌ꃫ峤膴կ宆オ⟉崽綫
荛鵛䎁欽歌ꃫ-10 mM♲孮⛩ꃑ涸宐很巊(1/9, v/v)很鍒㹁㺂荛1.0 mL 0.22 μm䗎㶰応芘鵂応た鵳呋ⴔ
區կ 

 

2絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ♧紩餘靶㕃ㄤ❡暟猌㶩䪊䲽餘靶㕃 

✳歌腂㔋梠稇涸♧紩餘靶愿錛愿 1❡暟猌㶩䪊䲽餘靶愿錛愿 2կ 

 
 愿1. ✳歌腂㔋梠稇涸♧紩餘靶愿               愿2. ✳歌腂㔋梠稇涸❡暟猌㶩䪊䲽愿(CE⧩-22 V) 

㕼꩓稇涸♧紩餘靶愿錛愿 3❡暟猌㶩䪊䲽餘靶愿錛愿 4կ  

 
愿3. 㕼꩓稇涸♧紩餘靶愿                     愿4. 㕼꩓稇涸❡暟猌㶩䪊䲽愿(CE⧩-25 V) 

㔋梠稇涸♧紩餘靶愿錛愿 5❡暟猌㶩䪊䲽餘靶愿錛愿 6կ 

 
             愿5. 㔋梠稇涸♧紩餘靶愿                      愿6. 㔋梠稇涸❡暟猌㶩䪊䲽愿(CE⧩-20 V) 

⿡歌㛇ꆄ꩓稇涸♧紩餘靶愿錛愿 7❡暟猌㶩䪊䲽餘靶愿錛愿 8կ 

 
愿7. ⿡歌㛇ꆄ꩓稇涸♧紩餘靶愿                愿8. ⿡歌㛇ꆄ꩓稇涸❡暟猌㶩䪊䲽愿(CE⧩-20 V) 

ꆄ꩓稇涸♧紩餘靶愿錛愿 9❡暟猌㶩䪊䲽餘靶愿錛愿 10կ 

400.0 425.0 450.0 475.0 500.0 525.0 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten.(x1,000,000)
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467.2

523.3

100 150 200 250 300 350 400 450 500 m/z
0.0

1.0
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458.2352.3
153.9 312.3215.2 283.3
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愿9. ꆄ꩓稇涸♧紩餘靶愿                      愿10. ꆄ꩓稇涸❡暟猌㶩䪊䲽愿(CE⧩-20 V) 

歌掜㕼꩓稇涸♧紩餘靶愿錛愿 11❡暟猌㶩䪊䲽餘靶愿錛愿 12կ 

 
愿11. 歌掜㕼꩓稇涸♧紩餘靶愿                   愿12. 歌掜㕼꩓稇涸❡暟猌㶩䪊䲽愿(CE⧩-20 V) 

䔂⸂꩓稇涸♧紩餘靶愿錛愿 13❡暟猌㶩䪊䲽餘靶愿錛愿 14կ 

 
           愿13. 䔂⸂꩓稇涸♧紩餘靶愿                    愿14. 䔂⸂꩓稇涸❡暟猌㶩䪊䲽愿(CE⧩-21 V) 
2.2 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

 
   愿 15. 叻ⲥ呋ㅷ涸 MRM 蒀靶愿(500 μg/L) 

1ծ✳歌腂㔋梠稇2ծ㕼꩓稇3ծ㔋梠稇4ծ⿡歌㛇ꆄ꩓稇5ծꆄ꩓稇6ծ歌掜㕼꩓稇7ծ䔂⸂꩓稇 

2.3 絁䚍薴㔵 
㼜 1 μg/Lծ3 μg/Lծ5 μg/Lծ10 μg/Lծ50 μg/Lծ100 μg/L ㄤ 500 μg/L ♶ず崽䏞涸幊ざ叻ⲥ䊨⡲巊

䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁㢪叻岁㹁ꆀկ⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻絚ⵖ吥ⲥ刼絁㥵愿 16~22
䨾爙䨾䖤吥ⲥ刼絁絁䚍Ⱒ禹葻㥩絁䚍倰玐⿺湱Ⱒ禹侨錛邍 3կ 
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愿 16. ✳歌腂㔋梠稇涸吥ⲥ刼絁    愿 17. 㕼꩓稇涸吥ⲥ刼絁 

   
愿 18. 㔋梠稇涸吥ⲥ刼絁         愿 19. ⿡歌㛇ꆄ꩓稇涸吥ⲥ刼絁 

  
愿 20. ꆄ꩓稇涸吥ⲥ刼絁        愿 21. 歌掜㕼꩓稇涸吥ⲥ刼絁 

 
愿 22. 䔂⸂꩓稇涸吥ⲥ刼絁 

邍 3. 吥ⲥ刼絁⿬侨 

No. ぜ獦 吥ⲥ刼絁 絁䚍薴㔵µg/L 湱Ⱒ禹侨 r 
1 ✳歌腂㔋梠稇 Y = (11739.6)X + (-28443.4) 1.0~500 0.9997 
2 㕼꩓稇 Y = (5044.19)X + (5932.37) 1.0~500 0.9995 
3 㔋梠稇 Y = (8591.11)X + (-22142.1) 1.0~500 0.9998 
4 ⿡歌㛇ꆄ꩓稇 Y = (2883.03)X + (-20841.3) 1.0~500 0.9994 
5 ꆄ꩓稇 Y = (2549.80)X + (-8631.14) 1.0~500 0.9998 
6 歌掜㕼꩓稇 Y = (10613.5)X + (-50409.7) 1.0~500 0.9998 
7 䔂⸂꩓稇 Y = (11844.3)X + (-82438.8) 1.0~500 0.9993 
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2.4 礵㺙䏞㹊낉 
㼆♶ず崽䏞幊ざ叻ⲥ䊨⡲巊鵶絯崵㹁 6 妃罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍絕卓㥵邍

4 䨾爙կ絕卓儑爙♶ず崽䏞叻ⲥㅷ⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.021% ~ 0.208%ㄤ 1.165% 
~ 3.731%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 4. ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍絕卓(n=6) 

呋ㅷぜ獦 
RSD%10 µg/L RSD%50 µg/L RSD%100 µg/L 

R.T. Area R.T. Area R.T. Area 

✳歌腂㔋梠稇 0.068 1.469 0.147 2.017 0.031 1.750 
㕼꩓稇 0.091 3.103 0.208 2.360 0.033 2.443 
㔋梠稇 0.044 3.731 0.117 1.165 0.040 2.037 

⿡歌㛇ꆄ꩓稇 0.117 3.552 0.161 1.560 0.021 2.673 
ꆄ꩓稇 0.146 3.363 0.075 2.690 0.052 2.953 

歌掜㕼꩓稇 0.069 1.769 0.136 2.305 0.056 1.858 
䔂⸂꩓稇 0.030 3.361 0.110 1.319 0.042 1.682 

2.5 唬ⴀꣳ 
⚹✫罌㻋⟉㐼⾝併䏞ꂁⵖ崽䏞⚹2.0 µg/L崵霚呋ㅷ7⼝䎂遤鵳呋7妃ⴔ區絕卓蒀靶愿㥵愿23䨾爙կ

歋7妃鵳呋崵㹁涸叻ⲥ⨊䊵(S)雦皾ⴀ唬崵ꣳㄤ剒⡛㹁ꆀ崽䏞姼傞唬ⴀꣳMDL3.14×S×10㹁ꆀ♴ꣳ
LOQ=4×MDLկ崵㹁絕卓㥵邍5䨾爙կ 

 
愿 23. 崵霚呋ㅷ(2.0 µg/L)涸 MRM 蒀靶愿 

1ծ✳歌腂㔋梠稇2ծ㕼꩓稇3ծ㔋梠稇4ծ⿡歌㛇ꆄ꩓稇5ծꆄ꩓稇6ծ歌掜㕼꩓稇7ծ䔂⸂꩓稇 
邍 5. 㔋梠稇碫䫒欰稇涸唬ⴀꣳㄤ㹁ꆀ♴ꣳ 

No. ぜ獦 叻ⲥ⨊䊵(S) 唬ⴀꣳ(ng/L) 㹁ꆀ♴ꣳ(ng/L) 
1 ✳歌腂㔋梠稇 0.186 5.84 23.37 
2 㕼꩓稇 0.183 5.76 23.02 
3 㔋梠稇 0.120 3.77 15.10 
4 ⿡歌㛇ꆄ꩓稇 0.193 6.07 24.26 
5 ꆄ꩓稇 0.199 6.24 24.98 
6 歌掜㕼꩓稇 0.200 6.29 25.16 
7 䔂⸂꩓稇 0.142 4.46 17.82 
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4:465.10>448.05(+)
3:445.20>410.15(+)
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1:458.20>441.15(+)
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2.6 㔐佐桧㹊낉 
⟄㖑邍宐⚹䖉崵呋ㅷ唬崵7猫㔋梠稇碫䫒欰稇կ㖈㖑邍宐呋务劢唬ⴀ㔋梠稇碫䫒欰稇蒀靶愿㥵愿

24կ⚹✫灇瑕霪⵸㢅椚倰岁㼆㖑叻宐呋务㔋梠稇碫䫒欰稇涸䲿》佪桧⟄100 mL宐呋⚹灇瑕㼆韌⸈Ⰶ7
猫㔋梠稇碫䫒欰稇叻ⲥ暟餘⢪剒絊崽䏞⚹0.20 µg/L⸈叻蒀靶愿㥵愿25䨾爙⸈叻㔐佐桧錛邍6կ 

 
愿 24. 㖑邍宐呋涸 MRM 蒀靶愿劢唬ⴀ      

 
愿 25. 㖑邍宐呋⸈叻(0.20 µg/L)涸 MRM 蒀靶愿 

1ծ✳歌腂㔋梠稇2ծ㕼꩓稇3ծ㔋梠稇4ծ⿡歌㛇ꆄ꩓稇5ծꆄ꩓稇6ծ歌掜㕼꩓稇7ծ䔂⸂꩓稇 
邍 6. 㔋梠稇碫䫒欰稇⸈叻㔐佐桧絕卓 

No. ぜ獦 呋ㅷ 1 㹊崵崽䏞(µg/L) 呋ㅷ 2 㹊崵崽䏞(µg/L) 䎂㖲㔐佐桧 (%) 

1 ✳歌腂㔋梠稇 0.145 0.141 71.5 
2 㕼꩓稇 0.126 0.153 69.8 
3 㔋梠稇 0.141 0.155 74.1 
4 ⿡歌㛇ꆄ꩓稇 0.130 0.140 67.5 
5 ꆄ꩓稇 0.111 0.127 59.4 
6 歌掜㕼꩓稇 0.080 0.082 40.6 
7 䔂⸂꩓稇 0.075 0.077 38.0 

 

3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁㖑邍宐

务涸㔋梠稇碫䫒欰稇婎殆ꆀ涸唬崵倰岁կ霪倰岁㖈 5 min ⛓ⰻ模䧭 7 猫湡叻暟涸ⴔ猌ⴔ區⚂絁䚍薴㔵
㺈吥ⲥ刼絁涸湱Ⱒ禹侨㖲㖈 0.999 ⟄副կ㼆 10 μg/Lծ50 μg/L ㄤ 100 μg/L 幊ざ叻ⲥ很巊鵳遤礵㺙䏞㹊
낉鵶絯 6 妃鵳呋⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.021% ~ 0.208%ㄤ 1.165% ~ 3.731%⛓ꢂ
⟉㐼礵㺙䏞葻㥩կ霪倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併넞涸暵挿鷓ざ㣐錞垷梠㞯宐⡤㔋梠稇碫䫒欰稇寓群梡朐
涸靈灇䊨⡲կ  
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1:458.20>441.15(+)
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馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁㖑邍宐⚥熬腂碫蚋暟婎殆 
䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ㄤ♲ꅾ㔋匧勍餘靶⟉翫欽崵㹁㖑邍宐务务 12 猫熬腂碫
蚋暟婎殆涸倰岁կ㖑邍宐呋ㅷ务涸熬腂碫蚋暟絑㔿湱蟋》㺢꧋た⢪欽馄넞佪巊湱蒀靶 LC-30A 䘯鸟ⴔ猌
♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 鵳遤㹁ꆀⴔ區կ⢪欽㢪叻岁ⰻ絚ⵖ 12 猫熬腂碫蚋暟涸吥ⲥ刼絁絁䚍薴㔵
㺈吥ⲥ刼絁涸湱Ⱒ禹侨㖲㖈 0.999 ⟄副կ㼆 5 μg/Lծ10 μg/L ㄤ 50 μg/L 幊ざ叻ⲥ很巊鵳遤礵㺙䏞㹊낉
鵶絯 6 妃鵳呋⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.027% ~ 0.590%ㄤ 1.833% ~ 5.140%⛓ꢂ禹絡礵
㺙䏞葻㥩կ 

Ⱒꝶ霒熬腂碫蚋暟 ♲ꅾ㔋匧勍餘靶 㖑邍宐 
 

鵛涰䎃勻䫒欰稇鄄䎛岌涸䎾欽✵➃碫ㄤ⸓暟ぐ猫氬氻涸곫꣈ㄤ屛毫务կ熬腂碫蚋暟(sulfa drugs)僽♧
碫➃䊨ざ䧭涸䫒蝒蚋կ㔔熬腂碫蚋暟䫒蝒靶䎛ծ⢪欽倰⤑ծ⟟呔⡛䐢⚹✫䲿넞Ⱞ婤❡ꆀ㖈껓俱幑⸈ㄤ⸓
暟欰Ɤ务鄄䎛岌⢪欽կ灇瑕邍僈➃⡤䧴⸓暟䶑Ⰶ⡤ⰻ涸䫒欰稇㣐鿈ⴔ⟄⾲蚋ㄤ去靧❡暟涸䕎䒭絑歋⸓暟
涸礋⤑ㄤ㽶巊䱗ⴀ⡤㢪➢罜鵳Ⰶ宐梠㞯务կ婎殆涸䫒欰稇㼜䒸饰氻⾲⡤䫒䚍⢪䖤䫒欰稇屛毫氬氻涸腊⸂
♶倗♴꣭㔔姼㖈宐梠㞯务涸寓群⿺Ⱖ悶㖈⽭㹲溶絑䧭⚹Ⰼ椕Ⱒ岤搋挿կ 

湡⵸䧮㕂㼿劢㼜䫒欰稇⴩Ⰶ宐梠㞯餘ꆀ叻ⲥㄤ䏑宐䱗佞叻ⲥ涸港崵고湡⚂劢䕎䧭湱Ⱒ涸叻ⲥ港崵倰
岁կ劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁㖑邍宐
务涸熬腂碫蚋暟涸倰岁կ 
 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞纸SIL-30AC 荈⸓鵳呋㐼CTO-30AC 叙庛盲CBM-20A 禹絡䱽ⵖ
㐼LCMS-8040 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.41 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱勵⟝ 
蒀靶叙Shim-pack XR-ODS III 2.0 mm I.D.× 50 mm L., 1.6 μm 
崨⸓湱A 湱-5 mM ꃲꃑꜽ-0.1 %歌ꃑ宐很巊B 湱-⛩臟 
崨鸟0.4 mL/min 
叙庛40˫ 
鵳呋ꆀ5 μL 
峤膴倰䒭唑䏞峤膴B 湱ⴲ映崽䏞⚹ 10%峤膴玐䎸錛邍 1կ 

邍 1. 唑䏞峤膴玐䎸 

Time(min) Module Command Value 

3.50  Pumps Pump B Conc. 30 
4.50  Pumps Pump B Conc. 30 
4.60  Pumps Pump B Conc. 55 
5.00  Pumps Pump B Conc. 55 
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5.01  Pumps Pump B Conc. 10 
6.00  Controller Stop   

餘靶勵⟝ 
猌㶩⻊垷䒭  ESI(+)           
猌㶩㌂꨺歏⾓4.5 kV 
꨺⻊孞 宆孞 3.0 L/min    
䎁醋孞 宆孞 15 L/min 
焥中孞 孿孞  
DL 庛䏞 250˫    

⸈掚垷㗌庛䏞400˫    
䪊䲽垷䒭 㢴导䎾港崵(MRM) 
끸殆傞ꢂ 12 ms 
䒁鵷傞ꢂ 3 ms  
MRM ⿬侨錛邍 2 

邍 2. MRM ⠏⻊⿬侨 

⻊ざ暟ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bais(V) CE(V) Q3 Pre Bais(V) 

熬腂ꃲꃀ 215  
156* -23 -10 -29 

92  -23 -23 -17 

熬腂必㊋ 251  
156* -30 -15 -29 
92  -30 -25 -17 

熬腂㑞㇬ 256  
156* -30 -14 -30 
92  -30 -28 -17 

熬腂ぼ㊋ 250  
156* -30 -16 -29 
92  -30 -27 -17 

熬腂歌㛇必㊋ 265  
156* -30 -17 -28 
92  -30 -28 -17 

熬腂✳歌必㊋ 279  
186* -30 -17 -20 
92  -30 -31 -17 

熬腂歌孻ㆍ㍟ 281  
156* -30 -17 -30 
92  -30 -30 -17 

熬腂守ㆍ㍟ 285  
156* -30 -14 -29 
92  -30 -29 -17 

熬腂歌㏲㇬ 254  
156* -30 -16 -29 
92  -30 -28 -17 

熬腂✳歌㛇䒗㏲
㇬ 

268  
156* -30 -13 -16 
92  -30 -27 -17 

熬腂ꢂ✳歌孻必
㊋ 

311  
156* -23 -22 -29 
92  -23 -35 -17 

熬腂㌄㏲㉆ 301  
156* -23 -17 -29 

92  -23 -30 -17 

1.3 叻ⲥㅷ很巊涸ꂁⵖ 
叻ⲥ暟餘Ⱏ 12 猫ⴔⵆ⚹熬腂ꃲꃀծ熬腂必㊋ծ熬腂㑞㇬ծ熬腂ぼ㊋ծ熬腂歌㛇必㊋ծ熬腂✳歌必

㊋ծ熬腂歌孻ㆍ㍟ծ熬腂守ㆍ㍟ծ熬腂歌㏲㇬ծ熬腂歌㛇䒗㏲㇬ծ熬腂ꢂ✳歌孻必㊋ㄤ熬腂㌄㏲㉆կ 
叻ⲥ䊨⡲很巊ꂁⵖ欽歌ꃫꂁⵖ 1.0 mg/L 涸幊ざ叻ⲥ务ꢂ很巊欽歌ꃫ+ꃲꃑꜽ-歌ꃑ宐很巊(V/V, 1:9)

獺ꅺ䧭 0.5 μg/Lծ1μg/Lծ5μg/Lծ10 μg/Lծ50 μg/L ㄤ 100 μg/L ♶ず崽䏞涸幊ざ叻ⲥ䊨⡲巊կ 
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1.4 呋ㅷ⵸㢅椚倰岁 
》宐呋 500 mL⢪欽炻ꃑ靈蒜 pH ⚹ 3欽 0.45 μm 応芘⿡ꤑ宐务䝧嵥곾磜暟⸈Ⰶ Na2EDTA 0.4 g

搬た宐呋鸑鵂 500 mg/6 mL HLB 㔿湱蟋》㼭叙կ HLB 㼭叙副呋⵸⣜妃欽 4 mL 歌ꃫծ4 mL 宐ㄤ 4 mL 2 
g/L Na2EDTA 很巊巵峤崨鸟 3։5 mL/min⢪宐呋⺣鸟鸑鵂 HLB 㔿湱蟋》叙կ䖉呋ㅷ模Ⰼ崨ⴀた⣜妃
欽欽 4 mL 宐ㄤ 4 mL 10%歌ꃫ涸宐幡峤 HLB 㔿湱蟋》叙䒙⿡Ⰼ鿈崨ⴀ巊կ䒓鸑溫瑟岹䎁醋 HLB 㔿湱
蟋》叙 30 min搬た欽 8 mL 歌ꃫ巵峤佐꧋峤膴巊✵ 10 mL 霚盗务40 ˫勵⟝♴宆オ崽綫荛鵛䎁կ⢪欽
歌ꃫ宐很巊(V/V, 1:9)㹁㺂荛 1 mL㼜㹁㺂た涸很巊鵂 0.22 μm 䗎㶰応芘鵳呋ⴔ區唬崵կ 
 

2絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ♧紩餘靶㕃ㄤ❡暟猌㶩䪊䲽餘靶㕃 

熬腂ꃲꃀ涸♧紩餘靶愿錛愿 1❡暟猌㶩䪊䲽餘靶愿錛愿 2կ 

 
愿1. 熬腂ꃲꃀ涸♧紩餘靶愿           愿2. 熬腂ꃲꃀ涸❡暟猌㶩䪊䲽愿(CE⧩-10 V) 

熬腂必㊋涸♧紩餘靶愿錛愿 3❡暟猌㶩䪊䲽餘靶愿錛愿 4կ  

 
愿3. 熬腂必㊋涸♧紩餘靶愿             愿4. 熬腂必㊋涸❡暟猌㶩䪊䲽愿(CE⧩-18 V) 

熬腂㑞㇬涸♧紩餘靶愿錛愿 5❡暟猌㶩䪊䲽餘靶愿錛愿 6կ 

 
愿5. 熬腂㑞㇬涸♧紩餘靶愿               愿6. 熬腂㑞㇬涸❡暟猌㶩䪊䲽愿(CE⧩-15 V) 

熬腂ぼ㊋涸♧紩餘靶愿錛愿 7❡暟猌㶩䪊䲽餘靶愿錛愿 8կ 

 
         愿 7. 熬腂ぼ㊋涸♧紩餘靶愿              愿 8. 熬腂ぼ㊋涸❡暟猌㶩䪊䲽愿(CE ⧩-20 V) 

熬腂歌㛇必㊋涸♧紩餘靶愿錛愿 9❡暟猌㶩䪊䲽餘靶愿錛愿 10կ 

100 150 200 250 300 m/z
0

25

50

75

100
Inten.

232

223 278215

342

50 100 150 200 m/z
0

25

50

75

100
Inten.

156

215

92 108

200 250 300 m/z
0

25

50

75

100
Inten.

251

223 314
279

50 100 150 200 m/z
0

25

50

75

100
Inten.

156

10892
96

251

225.0 250.0 275.0 300.0 m/z
0

25

50

75

100
Inten.

256

223
319

279

50 100 150 200 m/z
0

25

50

75

100
Inten.

156

256

10892

225.0 250.0 275.0 300.0 m/z
0

25

50

75

100
Inten.

250

313
223

50 100 150 200 m/z
0

25

50

75

100
Inten.

156

184108
92

250



 

239 

 
            愿9. 熬腂歌㛇必㊋涸♧紩餘靶愿           愿10. 熬腂歌㛇必㊋涸❡暟猌㶩䪊䲽愿(CE⧩-18 V) 

熬腂✳歌必㊋涸♧紩餘靶愿錛愿 11❡暟猌㶩䪊䲽餘靶愿錛愿 12կ 

 
           愿11. 熬腂✳歌必㊋涸♧紩餘靶愿          愿12. 熬腂✳歌必㊋涸❡暟猌㶩䪊䲽愿(CE⧩-18 V) 

熬腂歌孻ㆍ㍟涸♧紩餘靶愿錛愿 13❡暟猌㶩䪊䲽餘靶愿錛愿 14կ 

 
            愿13. 熬腂歌孻ㆍ㍟涸♧紩餘靶愿          愿14. 熬腂歌孻ㆍ㍟涸❡暟猌㶩䪊䲽愿(CE⧩-20 V) 

熬腂守ㆍ㍟涸♧紩餘靶愿錛愿 15❡暟猌㶩䪊䲽餘靶愿錛愿 16կ 

    
愿15. 熬腂守ㆍ㍟涸♧紩餘靶愿           愿16. 熬腂守ㆍ㍟涸❡暟猌㶩䪊䲽愿(CE⧩-15 V) 

熬腂歌㏲㇬涸♧紩餘靶愿錛愿 17❡暟猌㶩䪊䲽餘靶愿錛愿 18կ 

    
愿17. 熬腂歌㏲㇬涸♧紩餘靶愿         愿18. 熬腂歌㏲㇬涸❡暟猌㶩䪊䲽愿(CE⧩-18 V) 

熬腂✳歌㛇䒗㏲㇬涸♧紩餘靶愿錛愿 19❡暟猌㶩䪊䲽餘靶愿錛愿 20կ 
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           愿19. 熬腂✳歌㛇䒗㏲㇬涸♧紩餘靶愿      愿20. 熬腂✳歌㛇䒗㏲㇬❡暟猌㶩䪊䲽愿(CE⧩-15 V) 

熬腂ꢂ✳歌孻必㊋涸♧紩餘靶愿錛愿 21❡暟猌㶩䪊䲽餘靶愿錛愿 22կ 

 
             愿21. 熬腂ꢂ✳歌孻必㊋涸♧紩餘靶愿        愿22. 熬腂ꢂ✳歌孻必㊋涸❡暟猌㶩䪊䲽愿(CE⧩-20V) 

熬腂㌄㏲㉆涸♧紩餘靶愿錛愿 23❡暟猌㶩䪊䲽餘靶愿錛愿 24կ 

 
      愿23. 熬腂㌄㏲㉆涸♧紩餘靶愿              愿24. 熬腂㌄㏲㉆涸❡暟猌㶩䪊䲽愿(CE⧩-20 V) 

2.2 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

 
愿 25. 叻ⲥ呋ㅷ涸 MRM 蒀靶愿(100 μg/L) 

1ծ熬腂ꃲꃀ2ծ熬腂必㊋3ծ熬腂㑞㇬4ծ熬腂ぼ㊋5ծ熬腂歌㛇必㊋6ծ熬腂✳歌必㊋7ծ熬腂歌孻ㆍ㍟8ծ
熬腂守ㆍ㍟9ծ熬腂歌㏲㇬10ծ熬腂✳歌㛇䒗㏲㇬11ծ熬腂ꢂ✳歌孻必㊋12ծ熬腂㌄㏲㉆ 

2.3 絁䚍薴㔵 
㼜 0.5 μg/Lծ1μg/Lծ5μg/Lծ10 μg/Lծ50 μg/L ㄤ 100 μg/L ♶ず崽䏞涸幊ざ叻ⲥ䊨⡲巊䭽 1.2 务涸ⴔ

區勵⟝鵳遤崵㹁㢪叻岁㹁ꆀկ⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻絚ⵖ吥ⲥ刼絁㥵愿 26~37 䨾爙䨾䖤
吥ⲥ刼絁絁䚍Ⱒ禹葻㥩絁䚍倰玐⿺湱Ⱒ禹侨錛邍 3կ 
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6:278.60>186.00(+)
5:264.70>156.00(+)
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愿 26. 熬腂ꃲꃀ涸吥ⲥ刼絁         愿 27. 熬腂必㊋涸吥ⲥ刼絁 

    
   愿 28. 熬腂㑞㇬涸吥ⲥ刼絁         愿 29. 熬腂ぼ㊋涸吥ⲥ刼絁 

 
     愿 30. 熬腂歌㛇必㊋涸吥ⲥ刼絁      愿 31. 熬腂✳歌必㊋涸吥ⲥ刼絁 

 
  愿 32. 熬腂歌孻ㆍ㍟涸吥ⲥ刼絁     愿 33. 熬腂守ㆍ㍟涸吥ⲥ刼絁 

 
        愿 34. 熬腂歌㏲㇬涸吥ⲥ刼絁        愿 35. 熬腂✳歌㛇䒗㏲㇬涸吥ⲥ刼絁 
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 愿 36. 熬腂ꢂ✳歌孻必㊋涸吥ⲥ刼絁   愿 37. 熬腂㌄㏲㉆涸吥ⲥ刼絁 

邍 3. 吥ⲥ刼絁⿬侨 

No. ぜ獦 吥ⲥ刼絁 絁䚍薴㔵µg/L 湱Ⱒ禹侨 r 

1 熬腂ꃲꃀ Y = (3061.68)X + (3718.98) 0.5~100 0.9996 
2 熬腂必㊋ Y = (8031.87)X + (6423.65) 0.5~100 0.9997 
3 熬腂㑞㇬ Y = (9490.25)X + (8972.01) 0.5~100 0.9993 
4 熬腂ぼ㊋ Y = (4022.92)X + (5243.83) 0.5~100 0.9996 
5 熬腂歌㛇必㊋ Y = (6370.07)X + (7407.14) 0.5~100 0.9993 
6 熬腂✳歌必㊋ Y = (7869.28)X + (11010.3) 0.5~100 0.9993 

7 熬腂歌孻ㆍ㍟ Y = (8156.44)X + (9987.91) 0.5~100 0.9992 
8 熬腂守ㆍ㍟ Y = (4848.19)X + (2650.69) 0.5~100 0.9998 
9 熬腂歌㏲㇬ Y = (1859.52)X + (988.441) 0.5~100 0.9999 

10 熬腂✳歌㛇䒗㏲㇬ Y = (3253.93)X + (2022.74) 0.5~100 0.9998 
11 熬腂ꢂ✳歌孻必㊋ Y = (4633.31)X + (5730.41) 0.5~100 0.9995 
12 熬腂㌄㏲㉆ Y = (2287.45)X + (1074.47) 0.5~100 0.9993 

2.4 礵㺙䏞㹊낉 
㼆♶ず崽䏞幊ざ叻ⲥ䊨⡲巊鵶絯崵㹁 6 妃罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍絕卓㥵邍

4 䨾爙կ絕卓儑爙♶ず崽䏞叻ⲥㅷ⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.027% ~ 0.590%ㄤ 1.173% 
~ 5.140%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 4. ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍絕卓(n=6) 

呋ㅷぜ獦 
RSD%5 µg/L RSD%10 µg/L RSD%50 µg/L 

R.T. Area R.T. Area R.T. Area 
熬腂ꃲꃀ 0.483  4.897  0.495  3.907  0.303  3.017  
熬腂必㊋ 0.574  2.795  0.590  3.993  0.302  2.964  
熬腂㑞㇬ 0.579  4.169  0.160  3.489  0.336  3.102  
熬腂ぼ㊋ 0.535  4.200  0.125  3.133  0.145  2.777  

熬腂歌㛇必㊋ 0.396  4.523  0.131  2.273  0.147  2.195  
熬腂✳歌必㊋ 0.109  4.874  0.094  1.859  0.121  2.678  
熬腂歌孻ㆍ㍟ 0.234  4.366  0.142  3.979  0.113  1.173  

熬腂守ㆍ㍟ 0.243  4.945  0.129  1.973  0.090  3.325  
熬腂歌㏲㇬ 0.176  3.726  0.133  3.961  0.052  2.785  

熬腂✳歌㛇䒗㏲㇬ 0.161  4.755  0.118  3.911  0.051  2.401  
熬腂ꢂ✳歌孻必㊋ 0.136  3.429  0.090  2.922  0.027  2.749  

熬腂㌄㏲㉆ 0.155  5.140  0.068  5.034  0.050  3.635  
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 2.5 抳併䏞㹊낉 
⚹✫罌㻋⟉㐼⾝併䏞ꂁⵖ崽䏞⚹1.0 µg/L崵霚呋ㅷ7⼝䎂遤鵳呋7妃ⴔ區絕卓蒀靶愿㥵愿38䨾爙կ

歋7妃鵳呋崵㹁涸叻ⲥ⨊䊵(S)雦皾ⴀ唬崵ꣳㄤ剒⡛㹁ꆀ崽䏞姼傞唬ⴀꣳMDL3.14×S㹁ꆀ♴ꣳ
LOQ=4×MDLկ崵㹁絕卓㥵邍5䨾爙կ 

   
愿 38. 崵霚呋ㅷ(1.0 µg/L)涸 MRM 蒀靶愿 

1ծ熬腂ꃲꃀ2ծ熬腂必㊋3ծ熬腂㑞㇬4ծ熬腂ぼ㊋5ծ熬腂歌㛇必㊋6ծ熬腂✳歌必㊋7ծ熬腂歌孻ㆍ㍟8ծ
熬腂守ㆍ㍟9ծ熬腂歌㏲㇬10ծ熬腂✳歌㛇䒗㏲㇬11ծ熬腂ꢂ✳歌孻必㊋12ծ熬腂㌄㏲㉆ 

邍 5. 熬腂碫蚋暟唬ⴀꣳㄤ㹁ꆀ♴ꣳ 

No. ぜ獦 叻ⲥ⨊䊵(S) 唬ⴀꣳ(µg/L) 㹁ꆀ♴ꣳ(µg/L) 

1 熬腂ꃲꃀ 0.047  0.147  0.589  
2 熬腂必㊋ 0.065  0.203  0.812  
3 熬腂㑞㇬ 0.065  0.204  0.816  
4 熬腂ぼ㊋ 0.022  0.070  0.282  
5 熬腂歌㛇必㊋ 0.017  0.054  0.216  
6 熬腂✳歌必㊋ 0.041  0.127  0.510  
7 熬腂歌孻ㆍ㍟ 0.055  0.172  0.689  
8 熬腂守ㆍ㍟ 0.095  0.298  1.191  
9 熬腂歌㏲㇬ 0.136  0.427  1.707  

10 熬腂✳歌㛇䒗㏲㇬ 0.078  0.245  0.979  
11 熬腂ꢂ✳歌孻必㊋ 0.018  0.058  0.230  
12 熬腂㌄㏲㉆ 0.060  0.188  0.751  

2.6 㔐佐桧㹊낉 
⟄㖑邍宐⚹䖉崵呋ㅷ唬崵12猫熬腂碫蚋暟կ㖈㖑邍宐呋务剣唬ⴀ鿈ⴔ熬腂碫蚋暟蒀靶愿㥵愿39կ

⚹✫灇瑕霪⵸㢅椚倰岁㼆♶ず崽䏞宐呋涸䲿》佪桧⟄500 mL宐呋⚹灇瑕㼆韌⸈Ⰶ12猫熬腂碫蚋暟叻ⲥ
暟餘⢪剒絊崽䏞⚹0.02 µg/L⸈叻蒀靶愿㥵愿40䨾爙կ㖑邍宐务熬腂碫蚋暟唬崵♸⸈叻㔐佐桧絕卓錛邍
6կ 
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0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0(x1,000)

12:300.70>155.95(+)
11:310.60>156.05(+)
10:267.80>156.00(+)
9:253.70>156.00(+)
8:284.70>156.00(+)
7:280.60>156.00(+)
6:278.60>186.00(+)
5:264.70>156.00(+)
4:249.70>156.00(+)
3:255.75>156.00(+)
2:250.80>156.00(+)
1:215.05>156.00(+)

12
11
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7
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5
4
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2

1
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愿 39. 㖑邍宐呋涸 MRM 蒀靶愿 

 
愿 40. 㖑邍宐呋⸈叻(0.02 µg/L)涸 MRM 蒀靶愿 

1ծ熬腂ꃲꃀ2ծ熬腂必㊋3ծ熬腂㑞㇬4ծ熬腂ぼ㊋5ծ熬腂歌㛇必㊋6ծ熬腂✳歌必㊋7ծ熬腂歌孻ㆍ㍟8ծ
熬腂守ㆍ㍟9ծ熬腂歌㏲㇬10ծ熬腂✳歌㛇䒗㏲㇬11ծ熬腂ꢂ✳歌孻必㊋12ծ熬腂㌄㏲㉆ 

邍 6. 㖑邍宐务熬腂碫蚋暟唬崵♸⸈叻㔐佐桧絕卓 

No. ぜ獦 㖑邍宐唬崵崽䏞(ng/L) 呋ㅷ⸈叻崽䏞(µg/L) 㹊崵崽䏞(µg/L) 㔐佐桧(%) 

1 熬腂ꃲꃀ 5.67 0.02 9.06  62.2  
2 熬腂必㊋ N.D. 0.02 3.05  30.5  
3 熬腂㑞㇬ N.D. 0.02 3.01  30.1  
4 熬腂ぼ㊋ 89.12 0.02 56.76  122.1  
5 熬腂歌㛇必㊋ N.D. 0.02 4.17  41.7  
6 熬腂✳歌必㊋ 2.44 0.02 7.19  59.7  
7 熬腂歌孻ㆍ㍟ N.D. 0.02 4.02  40.2  
8 熬腂守ㆍ㍟ 8.18 0.02 11.40  73.1  
9 熬腂歌㏲㇬ N.D. 0.02 8.45  84.5  

10 熬腂✳歌㛇䒗㏲㇬ N.D. 0.02 8.54  85.4  
11 熬腂ꢂ✳歌孻必㊋ N.D. 0.02 6.36  63.6  
12 熬腂㌄㏲㉆ N.D. 0.02 5.13  51.3  

岤N.D.邍爙劢唬ⴀ 

 

 

 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 min
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0(x100,000)

12:300.70>155.95(+)
11:310.60>156.05(+)
10:267.80>156.00(+)
9:253.70>156.00(+)
8:284.70>156.00(+)
7:280.60>156.00(+)
6:278.60>186.00(+)
5:264.70>156.00(+)
4:249.70>156.00(+)
3:255.75>156.00(+)
2:250.80>156.00(+)
1:215.05>156.00(+)

磺
胺

磺
磺

磺

磺
胺

雌
甲

嘧
啶

磺
胺

磺
啶

磺
胺

磺
酰

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 min
0.00

0.25

0.50

0.75

1.00(x100,000)

12:300.70>155.95(+)(4.00)
11:310.60>156.05(+)(2.00)
10:267.80>156.00(+)(2.00)
9:253.70>156.00(+)(2.00)
8:284.70>156.00(+)(2.00)
7:280.60>156.00(+)(2.00)
6:278.60>186.00(+)(2.00)
5:264.70>156.00(+)(2.00)
4:249.70>156.00(+)
3:255.75>156.00(+)(2.00)
2:250.80>156.00(+)(2.00)
1:215.05>156.00(+)(2.00)

12
11109
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5
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3. 絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁㖑邍宐

务涸 12 猫熬腂碫蚋暟婎殆ꆀ涸唬崵倰岁կ霪倰岁㖈 6 min ⛓ⰻ模䧭 12 猫湡叻暟涸ⴔ猌ⴔ區⚂絁䚍薴㔵
㺈吥ⲥ刼絁涸湱Ⱒ禹侨㖲㖈 0.999 ⟄副կ㼆 5 μg/Lծ10 μg/L ㄤ 50 μg/L 幊ざ叻ⲥ很巊鵳遤礵㺙䏞㹊
낉鵶絯 6 妃鵳呋⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.027% ~ 0.590%ㄤ 1.173% ~ 5.140%⛓ꢂ
⟉㐼礵㺙䏞葻㥩կ霪倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併넞涸暵挿鷓ざ㣐錞垷梠㞯宐⡤熬腂碫蚋暟寓群梡朐涸靈
灇䊨⡲կ 
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4.4.4 䗎㝕俱MPs 

䀙峸紤㢪儑䗎Ꞥ㹁䚍ⴔ區㕼㡝⚥涸䗎㝕俱 

䶰 銳紤㢪儑䗎Ꞥ〳⟄㼆䌢錞偽岁崵霚涸䗎㼭呋ㅷ鵳遤崵霚ꬋ䌢鷓ざ䗎㝕俱㹁䚍ⴔ區կ劥俒⿬罌务⼶➃
字Ⱏㄤ㕂㕂㹻欰䙖梠㞯叻ⲥ HJXXX-20XX շ㕼㡝ㄤ小獤暟 䗎㝕俱涸崵㹁 ⩫用尺」矿儑䗎紤㢪⯕靶⟉盟
䪠珳ո⢪欽䀙峸荈⸓⻊涸넞䚍腊紤㢪儑䗎Ꞥ AIM-9000 㼆㕼㡝务涸䗎㝕俱鵳遤✫㹁䚍ⴔ區⚹㕼㡝䗎㝕俱
絆ⴔꊹ㹁䲿⣘剣⸂佅䭯կ 

Ⱒꝶ霒䗎㝕俱 㕼㡝  紤㢪儑䗎Ꞥ  

 
灇瑕儑爙凐ꪪ㖈荈搬歲务涸㣐㗌㝕俱㖈稘㢪絁撑㼘ծ嵳嵠䬝䩧ծ⻊㷖⤀赤瘝暟椚ㄤ⻊㷖㔔稇⡲欽♴

⠔㽻㽻ⴔ鍒歋㣐」㼭歋㼭」䗎➢罜䕎䧭✫梠㞯务涸䗎㝕俱կ剒絊♶ず勻彂涸䗎㝕俱鵳Ⰶ嵳峕䧴䝧
嵥㖈嵳宐务䧴小獤ⵌ嵳䏀輑Ⰶ小獤暟务⢪䖤㕼㡝梠㞯ㄤ小獤暟䧭⚹䗎㝕俱梠㞯宨꧋涸㖑倰կ⡲⚹♧猫倝
㘗梠㞯寓群暟䗎㝕俱〳㖈㕼㡝务㶸㖈侨䎃ⵌ侨涰䎃䎇㖈暟椚ծ⻊㷖♸欰暟瘝㢴㔔稇涸湱匹⡲欽♴封欰
♶ず㽯䏞涸鴲獴ծ鲮⻊㼆㕼㡝椚⻊䚍餘ծ䗎欰暟纈衅ծ㕼㡝⸓嗃暟欰Ɤ瘝❡欰♶ⵄ䕧ㆇ䰀㹲㕼㡝⨴䐀
䕧ㆇⱚ⚌欰❡ㄤⱚ❡ㅷ餘ꆀ㼆굹ㅷ㸝Ⰼㄤ➃⡤⨴䐀匬䧭悶㖈㪭胇կ㔔姼䘯鸟ծ넞佪㖑唬崵䗎㝕俱㼆✵✫
鍒㸐涸嫫椚ㄤ欰䙖䕧ㆇ荛Ⱒꅾ銳կ 

劥俒⿬罌务⼶➃字Ⱏㄤ㕂㕂㹻欰䙖梠㞯叻ⲥ HJXXX-20XX շ㕼㡝ㄤ小獤暟 䗎㝕俱涸崵㹁 ⩫用尺」矿
儑䗎紤㢪⯕靶⟉盟䪠珳ո⢪欽䀙峸荈⸓⻊涸넞䚍腊紤㢪儑䗎Ꞥ AIM-9000 㼆㕼㡝务涸䗎㝕俱鵳遤✫㹁䚍
ⴔ區⚹㕼㡝䗎㝕俱絆ⴔꊹ㹁䲿⣘剣⸂佅䭯կ  

1. 㹊낉鿈ⴔ 
1.1 ⾲椚 

㕼㡝呋ㅷ絑烿⻊ꛧ嵥鷥ծ蓷곦霚⵫嶊鍒ծ㺙䏞ⴔ猌た䲿》կⴔ猌䲿》た涸䖉崵呋ㅷ㖈⡤錠儑䗎Ꞥ♴錜崵
㽯㼄ծ䕎䙖ծ괃蒀瘝暟椚暵䖄⢪欽⩫用尺」矿儑䗎紤㢪⯕靶⟉唬崵䧭ⴔկ 

1.2 ⟉㐼 
䀙峸 AIM-9000 紤㢪儑䗎Ꞥ 

 
愿 1. 䀙峸紤㢪儑䗎Ꞥ禹絡 AIM-9000 

1.3 崵霚勵⟝ 
岚Ɤ薴㔵4000~700 cm-1 

ⴔ鳹桧8 cm-1 
䪊䲽妃侨50 
ⴗ駙ⴅ侨Happ-Genzel 
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1.4 呋ㅷ 
㕼㡝呋ㅷ 

1.5 呋ㅷ涸ꅷ꧋ㄤⵖ㢊 
䭽撑HJ/T 166-2004涸湱Ⱒ錞㹁鵳遤呋ㅷꅷ꧋կꅷ꧋涸呋ㅷ㹆欽ꜥ皷荈㼓郍⥂㶸կꤑ⿡呋ㅷ务涸䒗暟

单問ծ尺晙ծ瀖㶩瘝䭽撑HJ/T 166-2004涸湱Ⱒ錞㹁鵳遤呋ㅷ굥䎁կ呋ㅷ굥䎁たꅷ欽ꤲ櫘灇熋匓䧴
加Ꝭ㼜㕼㡝呋ㅷ⾓烱荛Ⰼ鿈鸑鵂5 mm♶Ꝑꛩ㕼㡝癃幊⺣た涸呋ㅷ鄳✵ꜥ皷荈㼓郍务呋ㅷ♧⼝欽✵崵
㹁䎁暟餘ゎꆀ〥♧⼝欽✵ⵖ㢊霚呋կ 

1.6 呋ㅷ⵸㢅椚 
䭽撑 HJXXX-20XX շ㕼㡝ㄤ小獤暟 䗎㝕俱涸崵㹁 ⩫用尺」矿儑䗎紤㢪⯕靶⟉盟䪠珳ո务 7.4 呋ㅷ

ⴔ猌䲿》鿈ⴔⴔⵆ㼆呋ㅷ鵳遤嵥鷥ծ鵂応ծ嶊鍒ծ㺙䏞ⴔ猌ծ鵂応佐꧋կ 

1.7 崵霚 
㼜佐꧋ⵌ涸毟⡃䗎㝕俱涸湡叻暟ꥥ纸䮋》♲⚡⢪欽⩫用尺」矿儑䗎紤㢪⯕靶⟉鵳遤⻊㷖䧭ⴔꊹ㹁

㼜唬崵湡叻暟涸紤㢪⯕靶愿ㄤ湱䎾紤㢪⯕靶靶愿䎽涸叻ⲥ愿靶鵳遤♧荝䚍嫱㼆կ 

2. 絕卓♸雭雿 
2.1 1#呋ㅷ 
2.1.1 呋ㅷ紤㢪儑䗎Ꞥ♴愿晙䗎碛紩ⵆ㽯㼄 

 
愿 2. 1#呋ㅷ儑䗎Ꞥ♴撑晙 

2.1.2 紤㢪靶愿 

 
愿 3. 1#呋ㅷ紤㢪靶愿 
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2.1.3 ㄤ叻ⲥ靶愿嫱㼆 

   
愿 4. 1#呋ㅷ靶愿唬程絕卓 

      㕼㡝务霪䗎㝕俱⚺銳䧭ⴔ⚹翸⛩掜կ 

2.2 2#呋ㅷ 
2.2.1 呋ㅷ紤㢪儑䗎Ꞥ♴愿晙䗎碛紩ⵆ㽯㼄 

 
愿 5. 2#呋ㅷ儑䗎Ꞥ♴撑晙 

2.2.2 紤㢪靶愿 

 
愿 6. 2#呋ㅷ紤㢪靶愿 
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2.2.3 ㄤ叻ⲥ靶愿嫱㼆 

  
愿 7. 2#呋ㅷ靶愿唬程絕卓 

      㕼㡝务霪䗎㝕俱⚺銳䧭ⴔ⚹翸⛩掜կ 

2.3 3#呋ㅷ 
2.3.1 呋ㅷ紤㢪儑䗎Ꞥ♴愿晙䗎碛紩ⵆ㽯㼄 

 
愿 8. 3#呋ㅷ儑䗎Ꞥ♴愿晙 

2.3.2 紤㢪靶愿 

 
愿 9. 3#呋ㅷ紤㢪靶愿 
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2.3.3 ㄤ叻ⲥ靶愿嫱㼆 

 
愿 10. 3#呋ㅷ靶愿唬程絕卓 

㕼㡝务霪䗎㝕俱⚺銳䧭ⴔ⚹翸⚋掜կ 

2.4 絕卓雭雿 
㕼㡝呋ㅷ⿬罌叻ⲥ㢅椚模䧭⛓たꥥ纸䮋》♲⚡佐꧋涸毟⡃䗎㝕俱⢪欽䀙峸Ⰼ荈⸓紤㢪儑䗎Ꞥ禹絡

AIM-9000 鵳遤崵㹁絕卓邍僈霪㕼㡝务ꥥ纸鷥》涸♲⚡䗎㝕俱ⴔⵆ⚹翸⛩掜ծ翸⛩掜ㄤ翸⚋掜կ 

3. 絕雿 
䗎㝕俱僽♧猫Ⰼ椕䚍涸梠㞯寓群暟㸐⼜♶➑㶸㖈✵宐湱梠㞯务⛲䎛岌ⴔ䋒✵㕼㡝梠㞯务㕼㡝务涸

䗎㝕俱〳腊⠔㼆㕼㡝餘ꆀծ⡲暟欰Ɤծ㕼㡝欰暟瘝❡欰♶ⵄ涸䕧ㆇկ䘯鸟ծ넞佪㖑唬崵䗎㝕俱㼆✵✫鍒㸐涸
嫫椚ㄤ欰䙖䕧ㆇ荛Ⱒꅾ銳կ䀙峸荈⸓⻊涸넞䚍腊紤㢪儑䗎Ꞥ AIM-9000 唬崵ⴀ霪㕼㡝呋ㅷ务䗎㝕俱ゎ剣翸⛩
掜ㄤ翸⚋掜㼆㕼㡝务䗎㝕俱絆ⴔꊹ㹁䲿⣘剣⸂猰㷖侨研佅丒կ 
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ⵄ欽⸈掚罈⻊㝕俱靶䎽㼆䗎㝕俱鵳遤㹁䚍ⴔ區 

䶰 銳⩫用尺」矿紤㢪⯕靶⟉鄄䎛岌䎾欽✵屎崨䱗佞涸㝕俱涸㹁䚍ⴔ區瘝告僽梠㞯务䖎㢴涸䗎㝕俱㔔⚹
稘㢪絁撑㼘罜ⴀ梡罈⻊」⻊⢪欽FTIR涸叻ⲥ侨研䎽ⴔ區傞〳 腊偽岁模Ⰼ⼐ꂁկ劥俒⢪欽䀙峸FTIRㄤ⸈掚
罈⻊涸㝕俱䎽㼆䗎㝕俱鵳遤✫㹁䚍ⴔ區〳⟄䘯鸟ⴔ區罈⻊㝕俱勞餘կ 

Ⱒꝶ霒⸈掚罈⻊㝕俱䎽   䗎㝕俱   㹁䚍ⴔ區 
 
䧮⼜㼜㣐㼭⚹Ⳝ䗎碛ⵌ5嬗碛涸䗎㼭㝕俱獦⚹䗎㝕俱կ鵛䎃勻䗎㝕俱⡲⚹〳腊㼆屠䁘⟄⿺嵳峕涸欰䙖

禹絡鸣䧭♶葻䕧ㆇ鵳罜㼆➃碫⨴䐀鸣䧭悶㖈䕧ㆇ涸嵳峕梠㞯꡼곿溶絑䧭⚹⚆歲䚍涸靃곿կ⚹✫⥂䫡㖑椕
梠㞯꨽銳㽴䘯ꅷ》䎾㼆䲃倶㖈鲷㹁䗎㝕俱涸勻彂ծ灇瑕佖㊤䲃倶涸鵂玐务꨽銳⢪欽ぐ猫ⴔ區䩛媯կ 

䗎㝕俱〳⟄ⴔ⚹♧妃䗎㝕俱ㄤ✳妃䗎㝕俱⚙猫կ♧妃䗎㝕俱僽䭷㖈䊨⚌欽灇熋⵫ծ峤嶷⵫务⡲⚹⾲俱⢪
欽涸㝕俱䌢欽涸勞餘剣翸⛩掜PEծ翸⚋掜PPկ✳妃䗎㝕俱僽䭷㣐㗌㝕俱❡ㅷ㔔⚹稘㢪絁撑㼘瘝㢪
歲㔔稇䕧ㆇ罜」䧭5mm⟄♴㣐㼭涸㝕俱覆⿺㢴猫㝕俱կ 

劥俒⢪欽䀙峸FTIRㄤ⸈掚罈⻊涸㝕俱䎽㼆䗎㝕俱鵳遤✫㹁䚍ⴔ區䘯鸟ⴔ區罈⻊㝕俱勞餘կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸㼭䊫㘗 IRSpirit ⩫用尺」矿紤㢪⯕靶⟉ㄤꆄ夫瀖兪⡤ ATR ꣡⟝ 

 
 愿 1. IRSpirit ㄤ ATR ꣡⟝涸㢪錜 

1.2 崵霚勵⟝ 
岚Ɤ薴㔵4000~700 cm-1 

ⴔ鳹桧4 cm-1 
䪊䲽妃侨40 

ⴗ駙ⴅ侨Happ-Genzel 
唬崵㐼DLATGS 

1.3 崵霚呋ㅷ 
㖈嵳䁘ꅷ꧋涸䕎朐♶ず괃蒀ぐ䒗涸䗎㝕俱 
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愿 2. 㖈嵳䁘ꅷ꧋涸䗎㝕俱 

1.4 ⸈掚罈⻊㝕俱䎽䒊䒊用 
⸈掚罈⻊㝕俱侨研䎽佐䔶✫13猫㝕俱涸劢⸈掚ㄤ㖈200˫։400˫勵⟝♴⸈掚罈⻊涸侨研կ歋掚䧴罏⯕

腊䒸饰焫孲ꝶ涸孲鍒猌䕎䧭焫荈歋㛇䒓映㝕俱⤑䒓映罈⻊կ䔲孻♸荈歋㛇导䎾傞㖈♧⚡Ꝇ导䎾务䕎
䧭괄㢪涸荈歋㛇ㄤ猌鍒䎇鸑鵂䧭㼆涸荈歋㛇⛓ꢂ涸ꝶざ䕎䧭䟘䚍暟餘կ吲ꥥ满ⴔ㶩涸ⴔ鄬ㄤ❜翫㝕俱罈
⻊կ稘㢪絁罈⻊ㄤ掚罈⻊鵳䏞倰꬗㶸㖈鳅㣐涸䊵䒗告䕧ㆇ罈⻊鵳䏞涸㔔稇㛇劥湱ずկ㖈紤㢪⯕靶务ⴀ梡涸
」⻊鸑䌢⛲僽湱ず涸㔔姼掚罈⻊㝕俱侨研䎽䖎㢴䞔ⲃ♴〳⟄欽✵ꊹ㹁稘㢪絁罈⻊涸䗎㝕俱կ 

愿 3 䨾爙⚹欽稘㢪絁撑㼘鵂涸⚋掜臟-♨✳掜-薅⛩掜ABS⽼腒涸紤㢪⯕靶愿愿 4 䨾爙⚹⸈掚鵂涸
ABS ⽼腒涸紤㢪⯕靶愿կ〳 ⟄溏ⵌ偽雿ㆭ猫倰䒭罈⻊ABS ⽼腒紤㢪⯕靶愿鿪⠔ⴀ梡 OH 㛇㔙ㄤ CO 㛇
㔙涸吹綫瞳⸓涸油邍僈霪⽼腒㔔⚹稘㢪絁䧴⸈掚罜封欰✫孻⻊罈⻊կ 

           
      愿 3. 稘㢪絁撑㼘鵂涸 ABS ⽼腒涸紤㢪⯕靶愿            愿 4. ⸈掚鵂涸 ABS ⽼腒涸紤㢪⯕靶愿 

2. 崵㹁絕卓 
㖈➢嵳䁘ꅷ꧋涸䗎㝕俱务崵㹁✫㣐㼭⚹5mm⟄♴涸呋ㅷկ呋ㅷ愿⫸ㄤ崵㹁絕卓㥵愿5ծ6䨾爙կ㖈愿

5涸涯蒀䗎㝕俱务➢⸈掚罈⻊㝕俱侨研䎽务封梡✫㖈200˫勵⟝♴⸈掚4㼭傞涸翸⚋掜PP㖈愿6涸紤蒀
䗎㝕俱封梡✫㖈200˫勵⟝♴⸈掚2㼭傞涸翸⛩掜PEկ〳 ⟄䲀倗⚙猫䗎㝕俱㖲歋稘㢪絁撑㼘㼋荝涸孻⻊罈
⻊կ 

未 加
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     愿 5. 涯蒀䗎㝕俱侨研䎽唬程絕卓                    愿 6. 紤蒀䗎㝕俱侨研䎽唬程絕卓 

3. 絕雿 
⢪欽䀙峸㼭䊫㘗⩫用尺」矿紤㢪⯕靶⟉IRSpirit崵㹁✫㖈嵳䁘ꅷ꧋涸䗎㝕俱կꅷ欽ATR岁〳⟄皍⤑㖑鵳

遤崵㹁կ〥㢪鸑鵂⢪欽劥Ⱆ尽杝剣涸⸈掚罈⻊㝕俱侨研䎽〳⟄鴽鸟ꊹ㹁罈⻊涸䗎㝕俱կ㥵卓䋞劅ꅷ欽刿
⸈〳ꬑ涸倰岁鵳遤ꊹ㹁䒊雳崵㹁鸑鵂撑㼘稘㢪絁⢪⛓罈⻊涸㝕俱䎇ㄤ㹊꣢呋ㅷ鵳遤嫱鳅կ 

4. ⿬罌俒柄 
[1] 㿋ꅿ❁⽇. (2007) շ넞ⴔ㶩勞俱涸罈⻊ծ」蒀纸ⵖ⿺Ⱖ珘㹁⻊䪮助ո勞俱㼑ㄐ㷖⠔ⴚ暟, 19 (3), 103։108 
[2] Ȿ䎧꧆. (1973) շ㝕俱勞俱涸罈⻊ո ꆄ㾩邍꬗䪮助, 24 (4), 229։238. 

  

白色微塑料 红色微塑料 
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紤㢪䬘削♧⡤䒭儑䗎Ꞥ㼆稘㢪絁꣭鍒㝕俱涸霉⟟ 

㖈䬘削⯕靶务侔㼘䔂䏞♸慨封岚Ɤ涸㔋妃倰䧭导嫱榰ⵄ侔㼘㹁䖒կ㔔姼䬘削⥌尼䔂䏞》Ɀ✵慨
⯕㐼涸岚Ɤկ鸑䌢⢪欽鳅瀊涸岚Ɤ蜦》刿䔂涸⥌尼䔂䏞告⛲〳腊㼋荝蚃⯕կ呋ㅷエ佐㐼✫勻荈瀊岚慨⯕㐼
涸稘㢪〳錛⯕傞❡欰涸蚃⯕〳⟄䲁渷鳅烯涸䬘削⥌尼կ㖈鵯猫䞔ⲃ♴霶㼋鳅㼱蚃⯕涸Ɤ岚慨⯕㐼〳⟄Ⲹ
㼱蚃⯕涸䕧ㆇկAIRsight 紤㢪䬘削♧⡤䒭儑䗎Ꞥ錛愿 1剣 532 nm ㄤ 785 nm 慨⯕㐼⡲⚹叻ⲥꂁ縨欽
䨪〳⟄鷥䭊剒鷓ざ呋ㅷ涸慨⯕岚Ɤկ劥俒➝絏✫ AIRsight ⢪欽䬘削涸⚙猫慨⯕㐼霉⠮稘㢪絁꣭鍒㝕俱涸崵
ꆀ絕卓կ䔲鸑鵂 FTIR ⯕靶岁鵳遤霉⟟傞溶濼㝕俱㔔 UV 鳒撑罜「䰀傞㝕俱涸⯕靶䕎朐⠔封欰佖」կ 

1㹊낉鿈ⴔ 
1.1 㹊낉⟉㐼 

 
     愿 1. IRTracer-100䊩ㄤ AIRsight〸 

1.2 㹊낉勵⟝ 

⟉㐼 IRTracer-100ծAIRsight ⟉㐼 RF-6000 

崵㹁妃侨 10 慨封岚Ɤ 532 nm/380 nm 

刕⯕傞ꢂ 5 sec 蚃⯕岚Ɤ薴㔵 545~700 nm/400~700 nm 

暟Ꞥ 50x ꅷ呋ꢂꥬ 1.0 nm 

慨封岚Ɤ 532 nm, 785 nm 䪊䲽鸟䏞 600 nm/min 

唬崵㐼 CCD 杞綟㺈 Ex 3.0 nm, Em 5.0 nm 

  ⾝併䏞 ⡛ 

1.3 呋ㅷ 
劥妃崵ꆀ䨾欽㝕俱⚹㽲륫翸ꃀ腂PAծ翸⛩掜PEㄤ⚋掜臟-♨✳掜-薅⛩掜Ⱏ翸暟ABSկ愿 2

儑爙✫ UV 鳒撑⵸劢鳒撑ㄤ UV 鳒撑た涸崵ꆀ呋ㅷկ 

 
愿 2. 呋ㅷ撑晙 

 

UV 辐照前 

UV 辐照后 
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2崵㹁絕卓 
2.1 PA 崵㹁絕卓 

愿 3 儑爙✫ 532 nm ㄤ 785 nm 慨⯕勵⟝♴鳒撑⵸涸 PA 呋ㅷ涸䬘削⯕靶կ㽴盗 532 nm 慨⯕勵⟝♴
➠〳霋ⵆⴀ⥌尼油愿 3 务涸랱絁告歋✵蚃⯕涸䕧ㆇ㛇絁殜䗎⼮넞կ湱嫱⛓♴⢪欽 785 nm 慨⯕蜦
䖤涸⯕靶愿 3 务涸紤絁务㛇絁尵剣⼮넞կ⧩䖤岤䠑涸僽♸ 785 nm 慨⯕湱嫱⢪欽 532 nm 慨⯕〳
⟄崵ꆀ刿㺈薴㔵涸岚侨㖈 4000-3000 cm-1 岚侨薴㔵ⰻ❡欰⥌尼涸繿㛇-OHծ千孽㛇-NHㄤ孽㛇-
NH2腊㢿唬崵ⵌկ 

 
愿 3. 鳒撑⵸ PA 涸䬘削⯕靶 

愿 4 儑爙✫ 532 nm랱絁ㄤ 785 nm紤絁慨⯕勵⟝♴鳒撑た涸 PA 呋ㅷ涸䬘削⯕靶կ「蚃⯕涸䕧
ㆇ532 nm 慨⯕勵⟝♴❡欰✫ꬋ䌢넞涸㛇絁⥌尼油ꦼ⟄鳹ⵆկ湱嫱⛓♴⢪欽 785 nm 慨⯕蜦䖤涸⯕靶
务Ⳝ⛖尵剣「蚃⯕涸䕧ㆇ䎇⚂Ⱘ剣僒✵霋ⵆ涸⥌尼油կ 

 
愿 4. 鳒撑た PA 涸䬘削⯕靶532 nm 侨研ꤑ⟄ 10 

2.2 PE 崵㹁絕卓 
愿 5 儑爙✫ 532 nm ㄤ 785 nm 慨⯕勵⟝♴鳒撑⵸ PE 呋ㅷ涸䬘削⯕靶կ⚙猫慨⯕㐼崵霚涸靶愿㛇絁㖲

劢⼮넞䎇鿪剣〳霋ⵆ涸⥌尼油կ 

 
愿 5. 鳒撑⵸ PE 涸䬘削⯕靶 

愿 6 儑爙✫ 532 nm ㄤ 785 nm 慨⯕勵⟝♴鳒撑た涸 PE 呋ㅷ涸䬘削⯕靶կ歋✵「蚃⯕涸䕧ㆇ⚙猫慨
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⯕㐼㖲❡欰✫㛇絁⼮넞涸⯕靶կ㖈鵯猫䞔ⲃ♴〳霃縨⯕怓涯꣭⡛蚃⯕կ 

 
愿 6. 鳒撑た PE 涸䬘削⯕靶 

愿 7 儑爙✫愿 6 务涸䬘削⯕靶⟄⿺㖈⯕怓涯傞ꢂ⚹ 180 猲勵⟝♴鵳遤湱ずⴔ區た雵䔶涸䬘削⯕靶կ邍
꬗〳⟄鸑鵂霃㹁⯕怓涯傞ꢂ勻Ⲹ㼱蚃⯕涸䕧ㆇկ 

* 在信号测量开始前，设置漂白时间。 

 
愿 7. 鳒撑た PE 涸䬘削⯕靶⯕怓涯180 猲 

2.3 ABS 崵㹁絕卓 
愿 8 儑爙✫ 532 nm ㄤ 785 nm 慨⯕勵⟝♴鳒撑⵸ ABS 呋ㅷ涸䬘削⯕靶կ532 nm 慨⯕勵⟝♴蜦䖤涸䬘

削⯕靶「蚃⯕䕧ㆇ僈儑⥌尼油ꦼ⟄鳹ⵆկ  

 
愿 8. 鳒撑⵸ ABS 涸䬘削⯕靶 

愿 9 儑爙✫ 532 nm ㄤ 785 nm 慨⯕勵⟝♴鳒撑た ABS 呋ㅷ涸䬘削⯕靶կ♸ PE ♧呋鸑鵂霃㹁⯕怓涯
傞ꢂⲸ㼱蚃⯕涸䕧ㆇկ 
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愿 9. UV 鳒撑た ABS 涸䬘削⯕靶 

鳒撑⵸ㄤ鳒撑た涸 ABS 呋ㅷ㖈 532 nm 慨封傞㖲剣蚃⯕䕧ㆇ㔔姼⢪欽蚃⯕ⴔ⯕⯕䏞雦Shimadzu 
RF-6000崵霚呋ㅷ涸蚃⯕⯕靶錛愿 10կꅷ欽邍 2 䨾爙涸崵㹁勵⟝鵳遤蚃⯕⯕靶ⴔ區կ 

 
愿 10. ABS 涸蚃⯕⯕靶 

姼㢅劢絛ⴀ 3D ⯕靶崵霚絕卓告僽 3D 絕卓邍僈ABS 欽 380 nm 慨封傞封ⴀ넞䔂䏞蚃⯕կ蚃⯕⯕靶
絕卓⛲♸䬘削侨研♧荝⽰ ABS 㖈 532 nm 慨封傞封㼘蚃⯕կ姼㢪稘㢪絁꣭鍒 ABS 涸蚃⯕⯕靶侨研儑爙
㖈 380 nm 慨封岚Ɤ♴♸鳒撑⵸ ABS 湱嫱蚃⯕油䔂䏞꣭⡛蚃⯕油ぢ鳅Ɤ岚Ɤ獴⸓㖈 532 nm 慨封岚
Ɤ♴♸鳒撑⵸ ABS 湱嫱蚃⯕油䔂䏞㟞⸈կ 

3. 絕雿 
劥盟デ⢪欽 AIRsight 紤㢪䬘削♧⡤䒭儑䗎Ꞥ 532 nm ㄤ 785 nm 慨⯕崵ꆀ✫♲猫㝕俱կ崵ꆀ邍僈♸

532 nm 慨⯕湱嫱⢪欽 785 nm 慨⯕傞蚃⯕㼆⥌尼侨研涸䕧ㆇ꣭⡛䎇⚂⛲〳⟄鸑鵂霃㹁⯕怓涯傞ꢂ勻Ⲹ
㼱蚃⯕涸䕧ㆇկAIRsight 剣⚙⚡慨⯕㐼⡲⚹叻ⲥꂁ縨欽䨪〳⟄呏研呋ㅷㄤ湡叻岚侨薴㔵鷥䭊剒鷓ざ涸慨⯕
㐼կ 

  

劢鳒撑/Ex 532 nm 
UV 鳒撑/Ex 532 nm 

劢鳒撑/Ex 380 nm 

UV 鳒撑/Ex 380 nm 
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⢪欽紤㢪䬘削♧⡤䒭儑䗎Ꞥ崵霚䗎㝕俱䧭ⴔㄤ㽯㼄 
屎崨ㄤ嵳峕涸䗎㝕俱寓群㖈Ⰼ椕薴㔵ⰻ♶倗的㣐㼆欰暟鸣䧭涸䕧ㆇ⟁➃䬐䘨կ鵛䎃勻㼆嵳峕鵳遤✫

港䱽靈叅⿺灇瑕蜦》✫⚆歲䖎㢴㕂㹻涸䗎㝕俱ⴔ䋒䞔ⲃ⿺Ⱖ➭猰㷖꡼곿կ䱗佞荛梠㞯务涸㝕俱凐ꪪ㖈稘
㢪絁ծ굥ծꨍ务⟄⿺「ⵌ暟椚种亭罜」䖤腚烯灶烱⛓た」䖤刿⸈絈㼭䕎䧭䗎㝕俱副鶣䗎㝕俱獦⚹妃
紩䗎㝕俱կ 

Ⱒꝶ霒⸈掚罈⻊㝕俱䎽   䗎㝕俱   㹁䚍ⴔ區  㽯㼄 
 

鸑䌢䞔ⲃ♴霉⟟䗎㝕俱涸고湡⺫ゎ錜㻋㢪錜ծ崵ꆀ⚡侨ծ㽯㼄⟄⿺ꊹⵆ勞餘瘝կ㖈鵯❈霉⟟고湡务
ꊹⵆ勞餘僽鲷㹁❡欰䗎㝕俱勻彂涸⚺銳고湡⛓♧歋✵䗎㝕俱㽯㼄鷶䎃Ⲹ㼭꨽銳鷥䭊鷓䔲涸ⴔ區霃㢊կ♶
ず㽯㼄涸䗎㝕俱ⴔ區倰岁㥵愿 1 䨾爙կ儑䗎䬘削⯕靶岁〳崵㹁嫱儑䗎紤㢪⯕靶岁刿㼭涸㽯㼄湱嫱掚鄬鍒
孞湱蒀靶餘靶ⴔ區岁刿皍⽀կ 
劥俒➝絏涸 AIRsight 紤㢪䬘削儑䗎Ꞥ僽♧妴㖈紤㢪儑䗎Ꞥⰻ鿈⸈Ⰶ䬘削絆⟝涸Ⰼ倝儑䗎Ꞥկ紤㢪䬘削儑䗎
Ꞥ〳⟄㖈♶獴⸓呋ㅷ涸䞔ⲃ♴⢪欽ず♧〵⟉㐼蜦䖤呋ㅷず♧⡙縨涸紤㢪⯕靶ㄤ䬘削⯕靶կ劥俒㼜➝絏⢪
欽 AIRSight 崵㹁梠㞯务䗎㝕俱涸䎾欽կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

 
愿 1. IRXross䊩ㄤ AIRsight〸涸㢪錜 

1.2 崵霚勵⟝ 

霃㢊: IRXrossծAIRsight 

紤㢪⯕靶崵㹁 䬘削⯕靶崵㹁 

ⴔ鳹桧 8 cm-1 䪊䲽妃侨 40 

䪊䲽妃侨 30 刕⯕傞ꢂ 5.0 sec 

ⴗ駙ⴅ侨 Happ-Genzel 暟Ꞥ 100 ⦔ 

⯕㕕㣐㼭 25 μm 慨封岚Ɤ 785 nm 

唬崵㐼 T2SL 唬崵㐼 CCD 

1.3 崵霚呋ㅷ 
宐务涸䗎㝕俱鸑鵂 PTFE翸㔋孮⛩掜応紺鵂応䎇佐꧋㖈応紺副PTFE ➑㖈 1200 cm-1 ꣡鵛剣紤㢪エ

佐䗎㝕俱〳湬䱹佐꧋㖈応紺副ⵄ欽鷳㼘岁崵㹁կ㼜佐꧋㖈応紺副涸䗎㝕俱佞縨✵紤㢪䬘削儑䗎Ꞥ
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AIRSight 涸鲿暟〵鵳遤✫紤㢪崵㹁⿺䬘削崵㹁կ⢪欽紤㢪崵㹁⿺䬘削崵㹁欽暟Ꞥ䬝䶑涸応紺副䗎㝕俱愿
⫸㥵愿 3 䨾爙կ劥俒Ⱏ崵㹁✫ 3 ⚡♶ず㽯㼄涸䗎㝕俱(a)ծ(b)ծ(c)կ 

 
愿 2. ⢪欽暟Ꞥ䬝䶑涸䗎㝕俱愿⫸ 

2崵㹁絕卓 
2.1 紤㢪崵霚絕卓 

 
愿 3. 応紺副䗎㝕俱(a)涸紤㢪⯕靶 

ⵄ欽紤㢪儑䗎鷳㼘岁崵㹁佐꧋㖈応紺副涸䗎㝕俱(a)䗎㝕俱(a)♸稘㢪絁撑㼘 100 㼭傞た涸 PP翸⚋
掜Ⱘ剣碫⡃涸⯕靶կ1200 cm-1 ꣡鵛涸㐾㡮僽応紺勞俱 PTFE 涸エ佐❡欰涸կ 

2.2 䬘削崵霚絕卓 
䬘削儑䗎Ꞥ〳⟄崵霚紤㢪儑䗎Ꞥ偽岁崵霚涸䗎㼭呋ㅷկ䬘削⯕靶岁鸑䌢㖈 532 nm 慨封岚Ɤ♴鵳遤崵

㹁姼㢅䬘削侔㼘䖎䔂赡搬〳⟄蜦䖤駈㢿涸靶油䔂䏞告僽崵㹁〳⟄❡欰蚃⯕涸呋ㅷ傞⠔「ⵌ蚃⯕涸䕧
ㆇ㼋荝㛇絁副⼮ꦼ⟄蜦䖤葻㥩涸侨研կ溶濼雽㢴「稘㢪絁撑㼘罈⻊涸䗎㝕俱⠔㖈 532 nm 慨封岚Ɤ♴❡
欰蚃⯕㔔姼劥俒㖈 785 nm 慨封岚Ɤ♴鵳遤✫崵㹁կ㖈 785 nm 慨封岚Ɤ鵳遤崵㹁傞♸㖈 532 nm 慨封
岚Ɤ鵳遤崵㹁傞湱嫱785 nm 崵㹁Ⱘ剣刿瀊涸岚侨薴㔵Ⱘ剣「ⵌ蚃⯕䕧ㆇ㼭涸⠏挿կ 

②的放大图 

- -微塑料(a) 

- -照射100小时紫外

线后的PP（紫外线劣

化塑料数据库） 

Abs 
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愿 4. 応紺副䗎㝕俱(b)⿺(c)涸䬘削⯕靶 

姼㢅赡劢叻岤唬程絕卓告呏研䖤ⵌ涸䬘削⯕靶〳濼䗎㝕俱(b)⚹ PE翸⛩掜䗎㝕俱(c)⚹ PS翸
薅⛩掜կ 

2.3 Ɤ䏞崵ꆀ⸆腊 

 
愿 5. Ɤ䏞崵ꆀ⸆腊涸乼⡲歲꬗ 

⢪欽崵㹁涸䗎㝕俱愿⫸➝絏 AIRSight 鲱⟝ AMsolution 涸倝⸆腊⽰Ɤ䏞崵ꆀ⸆腊կꛏ㼆㣐錠ꅿ湱纸ㄤ
紤㢪崵㹁⿺䬘削崵㹁欽暟Ꞥ䖤ⵌ涸呋ㅷ愿⫸〳 ⟄霃縨饰挿ㄤ絊挿崵ꆀꟋ䏞կ乼⡲歲꬗㥵愿 7 䨾爙կ⢪欽
劥⸆腊♶➑〳⟄蜦䖤䗎㝕俱涸勞餘⥌䜂鵮〳⟄蜦䖤㽯㼄⥌䜂կ劥俒崵㹁涸䗎㝕俱(a)ծ(b)ծ(c)涸Ɤ䖈ⴔ
ⵆ⚹ 97 μmծ10 μmծ5 μmկ 

3絕雿 
劥俒⢪欽紤㢪䬘削儑䗎Ꞥ AIRsight崵㹁✫♶ず㽯㼄涸䗎㝕俱鲷㹁✫Ⱖ勞餘կ⢪欽儑䗎紤㢪⯕靶岁〳

⟄崵㹁剒㼭 10 μm 涸䗎㼭䗎㝕俱鳇⟄儑䗎䬘削⯕靶岁鵮〳⟄崵㹁儑䗎紤㢪⯕靶岁ꦼ⟄崵㹁涸 10 μm
⟄♴涸䗎㼭呋ㅷկ姼㢪ꛏ㼆鵯❈崵㹁絕卓⢪欽Ɤ䏞崵ꆀ⸆腊♶➑〳⟄鲷㹁䗎㝕俱涸勞餘鵮〳⟄蜦䖤
㽯㼄⥌䜂կ 

  

- -微塑料(b) 

- -微塑料(c) 

计数 

测长功能 

显示项目设置 重叠 

增加/编辑线 删除 

长度(μm) 注释 

打印 取消 
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PY-GCMS ⿺ GC-MS/MS 癃叅䗎㝕俱⚥涸Ⱙ㘗剣劼寓厩暟 

䶰 銳 䗎㝕俱ⰻ鿈⿺邍꬗ゎ剣㢴猫剣嫫剣㹲⻊ざ暟⢾㥵㢴守翫薅PCBsծ㢴徃翫薅PBBsծ㢴梠蔉
捎PAHsծ龇薅✳歌ꃑ腒PAEs⿺剣纸守ⱚ蚋OCPs瘝鵯❈⻊ざ暟〳⟄鄄嵳峕欰暟䶑Ⰶ䎇鸑鵂굹
暟Ꝇ㺢꧋鵳Ⰶ➃⡤կ劥灇瑕⢪欽⚋ꂼ㼆䗎㝕俱呋ㅷ鵳遤很鍒㼆✵♶〳很鿈ⴔ呋ㅷ⢪欽 PY-GCMS 癃叅Ⱖ
务Ⱙ㘗剣纸寓群暟㼆✵〳很鿈ⴔ呋ㅷ⢪欽 GC-MS/MS 癃叅Ⱖ务Ⱙ㘗剣纸寓群暟կ倰岁皍⽀넞佪〳⟄
䘯鸟㼆䗎㝕俱务Ⱙ㘗剣纸寓群暟鵳遤㹁䚍癃叅կ 

Ⱒꝶ霒 掚鄬鍒⟉  孞湱蒀靶餘靶翫欽⟉  䗎㝕俱  剣纸寓群暟 
 

灇瑕霆僈磜䖈㼭✵5 mm涸䗎㝕俱㖈嵳峕务兜麑㶸㖈⚂歋✵Ⱖ磜䖈㼭ծ〳 鄄嵥康⸓暟ծ餍碫ծ됎碫ծ
嵳뚁ㄤ㇄✌⸓暟瘝嵳峕欰暟䶑굹䎇ꥥ굹暟Ꝇ鴲獴կ欰暟䶑Ⰶ䗎㝕俱涸⽭㹲⺫䭍㼆欰暟⡤荈魧涸⽭㹲ㄤ㼆굹
暟Ꝇ⽭㹲荈魧⽭㹲⚺銳僽♸千荝娥佪䎾剣Ⱒ涸欰椚䕧ㆇ䕧ㆇ欰婤ㄤ⚡⡤欰ꟋծⲸ烯鷓䎾䚍ծⰻ鿈腮㐼䰀
⠟ㄤ剏去굹暟䕧ㆇ蠒Ⱞ䶑Ⰶ瘝կ 

䗎㝕俱务涸剣嫫剣㹲暟餘⚺銳勻荈㝕俱ⵖㅷ欰❡鵂玐务䒸Ⰶ涸幑⸈⵫⿺邍꬗エ꣡涸剣纸寓群暟կ⚹✫
⢪㝕俱Ⱘ剣♧㹁涸暵婋暟椚䚍餘㖈欰❡鵂玐务䌢⸈Ⰶ♧❈幑⸈⵫ծ㥵㟞㝕⵫ծ꣖敍⵫瘝կⰦ务䖎㢴幑⸈⵫
Ⱘ剣嫫䚍䧴僽ⰻⴔ屲䎁䪓暟⛓♧㥵PCBsծPAEsծPBDEs瘝կ鵯❈幑⸈⵫䎇♶♸翸ざ暟ⴔ㶩絕ざ㔔姼
ꥥ满傞ꢂ涸䲀獴鵯❈暟餘䖎〳腊➢䗎㝕俱务ꅺ佞ⴀ勻㼆梠㞯ㄤ欰暟鸣䧭⽭㹲կ 

姼㢪灇瑕霆僈梠㞯务涸䗎㝕俱腊♸毜宐䚍剣纸寓群暟絕ざ䌢錛涸毜宐䚍剣纸寓群暟⺫䭍剣纸ⱚ
蚋ծPCBsծPBDEsㄤPAHs瘝կ䎇⚂毜宐䚍剣纸寓群暟僒ꅺ佞✵宐⡤ծ㕼㡝⿺小獤暟务ꥥ굹暟Ꝇ㺢꧋㼆
➃⡤鸣䧭⠟㹲կ 

䗎㝕俱呋ㅷ⡤獤㼭䚍朐䊵䒗㣐♶⤑✵礵鲷獦ꆀ䎇鵳遤撑勇涸呋ㅷ⵸㢅椚䊨⡲կ劥灇瑕⢪欽掚鄬鍒-
孞餘翫欽PY-GCMSㄤ孞湱蒀靶-♲ꅾ㔋匧勍餘靶⟉GC-MS/MSⴔⵆ癃叅♶很✵剣纸霚⵫ㄤ很✵剣纸霚
⵫䗎㝕俱呋ㅷ务ꅾ挿Ⱒ岤涸㢴守翫薅PCBsㄤ㢴梠蔉捎PAHs⚙碫⻊ざ暟կ倰岁皍⽀넞佪〳⟄䘯鸟
㼆䗎㝕俱务Ⱙ㘗剣纸寓群暟鵳遤㹁䚍癃叅կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
GCMS-QP2020 NX 孞餘翫欽⟉ 
GCMS-TQ8040 NX 孞湱蒀靶-♲ꅾ㔋匧勍餘靶翫欽⟉ 
PY-3030D 掚鄬鍒⟉ 

1.2 ⴔ區勵⟝ 

1.2.1 掚鄬鍒⟉勵⟝ 
鄬鍒垷䒭single shot 
鄬鍒庛䏞600˫ 

鄬鍒傞ꢂ0.2 min 
Interface 庛䏞320˫ 

1.2.2 ⴔ區⟉㐼勵⟝ 
蒀靶叙: DB-5MS Ultra Inert30 m×0.25 mm×0.25 μm 
叙庛玐䎸60˫(1 min)_40˫/min_120 ˫ _5˫/min_300˫(3 min) 
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鵳呋〡庛䏞280˫ 
鲿孞䱽ⵖ倰䒭䛎㹁崨ꆀ 
蒀靶叙崨ꆀ1.0 mL/min 
鵳呋倰䒭♶ⴔ崨鵳呋/ⴔ崨鵳呋 
猌㶩⻊倰䒭EI 

猌㶩彂庛䏞230˫ 
蒀靶餘靶䱹〡庛䏞280˫ 
唬崵㐼歏⾓靈靕歏⾓+0.4 kV 
ꅷ꧋垷䒭MRM/SIM猌㶩⥌䜂錛邍 1 

㢊岤PY-GCMS♸GC-MS/MSⴔ區勵⟝务PY-GCMSꅷ欽ⴔ崨鵳呋垷䒭ⴔ崨嫱⚹20GC-MS/MSꅷ欽♶ⴔ崨鵳呋垷䒭Ⱖ⡮
ⴔ區倰岁⿬侨㖲模Ⰼ湱ずկ 

2呋ㅷ⵸㢅椚 
㹊낉䨾欽䗎㝕俱呋ㅷ歋ざ⡲欽䨪䲿⣘呋ㅷ絑幡峤ծ嵥鷥た䎁醋㢊欽⢪欽紤㢪儑䗎Ꞥⴼ倗鲷雩⚹䗎㝕

俱呋ㅷկⴗ》紨2 mm3⡤獤呋ㅷ✵5 mL⚋ꂼ务馄㡮很鍒5 min很鍒巊鵂0.22 μm剣纸応芘䖉GC-MS/MSⴔ
區㼆✵♶很✵⚋ꂼ涸呋ㅷ㼜呋ㅷ⢪欽馄紱宐幡峤た䎁醋㢊欽ⴗ》紨0.5 mg呋ㅷ⢪欽PY-GCMSⴔ區կ 

3絕卓♸雭雿 
3.1 湡叻絆ⴔ叻ⲥ很巊靶㕃 

劥灇瑕鷥䭊 28 猫 PCBs ㄤ 16 猫 PAHs ⚹湡叻絆ⴔ⢪欽 DB-5MS Ultra Inert 蒀靶叙〳⟄㼆湡叻絆ⴔ㹊
梡葻㥩ⴔ猌⚂蒀靶油㘗葻㥩♲猫湡叻絆ⴔ TIC 愿㥵♴ 

 
愿 1. 28 猫 PCBs ㄤ 16 猫 PAHs 䚪猌㶩崨愿50 μg/L 

邍 1. ぐ絆ⴔ⟉㐼⿬侨⥌䜂 

No. ⻊ざ暟 ⥂殆傞ꢂ 
GC-MS/MS 猌㶩㼆⥌䜂 GCMS 猌㶩⥌䜂 

湡叻猌㶩 CE ⿬罌猌㶩 CE 湡叻猌㶩 ⿬罌猌㶩 

1 Naphthalene 5.551 128.10>102.10 20 128.10>78.00 20 128.00 126.00 
2 Acenaphthylene 9.706 152.10>150.10 28 152.10>126.10 28 152.00 150.00 
3 Acenaphthene 10.329 153.10>151.10 28 153.10>127.10 28 153.00 151.00 
4 Fluorene 12.389 165.10>163.10 28 165.10>115.10 28 165.00 163.00 
5 PCB8 14.656 222.00>152.00 24 224.00>152.00 24 222.00 220.00 
6 PCB18 16.279 255.90>186.00 26 257.90>186.00 26 256.00 258.00 
7 Phenanthrene 16.373 178.10>176.10 28 178.10>152.10 20 178.00 176.00 
8 Anthracene 16.600 178.10>176.10 28 178.10>152.10 20 178.00 176.00 
9 PCB28 18.156 255.90>186.00 26 257.90>186.00 26 256.00 258.00 

10 PCB52 19.485 289.90>219.90 26 291.90>221.90 26 290.00 292.00 
11 PCB44 20.187 289.90>219.90 26 291.90>221.90 26 290.00 292.00 
12 Fluoranthene 21.758 202.10>200.10 30 200.10>198.10 30 202.00 200.00 

7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0
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263 

13 PCB66 21.831 289.90>219.90 26 291.90>221.90 26 290.00 292.00 
14 PCB101 22.721 323.90>253.90 26 325.90>255.90 26 324.00 326.00 
15 Pyrene 22.729 202.10>200.10 30 200.10>198.10 30 202.00 200.00 
16 PCB81 23.710 289.90>219.90 26 291.90>221.90 26 290.00 292.00 
17 PCB77 24.092 289.90>219.90 26 291.90>221.90 26 290.00 292.00 
18 PCB123 24.870 323.90>253.90 26 325.90>255.90 26 324.00 326.00 
19 PCB118 25.008 323.90>253.90 26 325.90>255.90 26 324.00 326.00 
20 PCB114 25.358 323.90>253.90 26 325.90>255.90 26 324.00 326.00 
21 PCB153 25.803 359.90>289.90 28 361.90>291.90 28 360.00 362.00 
22 PCB105 25.904 323.90>253.90 26 325.90>255.90 26 324.00 326.00 
23 PCB138 26.747 359.90>289.90 28 361.90>291.90 28 360.00 362.00 
24 PCB126 27.125 323.90>253.90 26 325.90>255.90 26 324.00 326.00 
25 PCB187 27.292 393.80>323.90 28 395.80>325.90 28 394.00 396.00 
26 PCB128 27.523 359.90>289.90 28 361.90>291.90 28 360.00 362.00 
27 PCB167 27.658 359.90>289.90 28 361.90>291.90 28 360.00 362.00 
28 Benz(a)anthracene 28.430 228.10>226.10 32 226.10>224.10 32 228.00 226.00 
29 PCB156 28.583 359.90>289.90 28 361.90>291.90 28 360.00 362.00 
30 Chrysene 28.577 228.10>226.10 32 226.10>224.10 32 228.00 226.00 
31 PCB157 28.732 359.90>289.90 28 361.90>291.90 28 360.00 362.00 
32 PCB180 29.154 393.80>323.90 28 395.80>325.90 28 394.00 396.00 
33 PCB169 29.956 359.90>289.90 28 361.90>291.90 28 360.00 362.00 
34 PCB170 30.109 393.80>323.90 28 395.80>325.90 28 394.00 396.00 
35 PCB189 31.166 393.80>323.90 28 395.80>325.90 28 394.00 396.00 
36 PCB195 31.573 427.80>357.80 28 429.80>359.80 28 428.00 430.00 
37 Benzo(b)fluoranthene 33.092 252.10>250.10 36 250.10>248.10 36 252.00 250.00 
38 Benzo(k)fluoranthene 33.256 252.10>250.10 36 250.10>248.10 36 252.00 250.00 
39 PCB207 33.520 461.70>391.80 30 463.70>393.80 30 462.00 464.00 
40 Benzo(a)pyrene 34.384 252.10>250.10 32 250.10>248.10 32 252.00 250.00 
41 PCB209 34.527 497.70>427.80 30 499.70>429.80 30 498.00 500.00 
42 Indeno(1,2,3-cd)pyrene 38.509 276.10>274.10 36 274.10>272.10 36 276.00 274.00 
43 Dibenzo(a,h)anthracene 38.673 278.10>276.10 36 276.10>274.10 36 278.00 276.00 
44 Benzo(g,h,i)perylene 39.378 276.10>274.10 36 274.10>272.10 36 276.00 274.00 

3.2 䗎㝕俱呋ㅷ癃叅絕卓 
鷥》10⼝䗎㝕俱呋ㅷ⿬撑⵸俒䨾鶣倰岁⢪欽⚋ꂼ很鍒Ⱖ务剣7⼝呋ㅷ劢腊很✵⚋ꂼ⢪欽PY-GCMS

㼆7⼝呋ㅷ鵳遤癃叅կ絕卓邍僈7⼝呋ㅷ务PCBs碫⻊ざ暟㖲劢唬ⴀծ⚙⼝呋ㅷ㖲唬ⴀPhenanthrene(螨)
♧⼝呋ㅷ唬ⴀAcenaphthene(蔶)կ 

⢪欽GC-MS/MS㼆3⼝〳很✵⚋ꂼ呋ㅷ鵳遤癃叅絕卓邍僈PCBs碫⻊ざ暟㖲劢唬ⴀ♧⼝呋ㅷ唬ⴀ⺫
䭍naphthalene蟼ծfluorene(蔋)瘝10猫PAHs♧⼝唬ⴀbenzo(a)anthracene薅䎇(a)襡ㄤchrysene(Ზ)
⚙猫PAHsկ 

 
愿2. PY-GCMSⴔ區䗎㝕俱呋ㅷ䚪猌㶩崨愿 
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愿3. GC-MS/MSⴔ區䗎㝕俱呋ㅷ䚪猌㶩崨愿 

4絕雿 
劥灇瑕⢪欽 PY-GCMS ⿺ GC-MS/MS 㼆䗎㝕俱呋ㅷ务Ⱙ㘗剣纸寓群暟鵳遤ⴔ區鷥䭊 PCBs ㄤ PAHs ⚹

湡叻絆ⴔկ㼆✵♶很✵⚋ꂼ涸䗎㝕俱呋ㅷ⢪欽 PY-GCMS 㼜䗎㝕俱鄬鍒㼋Ⰶ GCMS 鵳遤ⴔ區㼆✵〳很✵
⚋ꂼ涸䗎㝕俱呋ㅷ⢪欽 GC-MS/MS 㼆䗎㝕俱呋ㅷ很鍒巊鵳遤ⴔ區կGC-MS/MS ♸ PY-GCMS 絕ざ癃叅䗎㝕
俱务Ⱙ㘗剣纸寓群暟倰岁皍⽀䘯鷻⵸㢅椚皍⽀〳⟄欽✵䗎㝕俱务Ⱙ㘗剣纸寓群暟䘯鸟㹁䚍癃叅կ 

  

8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0

1.0

2.0

3.0

4.0

5.0

(x100)
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Py-GCMS 岁崵㹁嵳峕㝕俱⚥䫒孻⻊⵫ㄤ稘㢪絁珘㹁⵫ 

䶰 銳劥俒ꅷ欽䀙峸 Py-GCMS 䒊用✫嵳峕䗎㝕俱务 3 猫䫒孻⻊⵫ㄤ 5 猫稘㢪絁珘㹁⵫涸癃叅倰岁ꅷ欽
100 mg/kg 㔿⡤叻ⲥㅷ䒊用⽀挿吥ⲥ刼絁䎇㼜 100 mg/kg 叻ⲥㅷꅾ撑ⴔ區 6 妃ぐ絆ⴔ油꬗獤 RSD 㖲㼭
✵ 7%ꅾ撑䚍葻㥩կ癃叅ⴔ區㹊꣢嵳峕䗎㝕俱呋ㅷ鿈ⴔ稘㢪絁珘㹁⵫剣唬ⴀկ 

Ⱒꝶ霒掚鄬鍒 嵳峕䗎㝕俱 䫒孻⻊⵫ 稘㢪絁珘㹁⵫ 
 

䗎㝕俱僽䭷磜䖈㼭✵5 mm涸㝕俱Ⱖ⡲⚹嵳峕梠㞯务♧碫倝㘗寓群暟姻「ⵌ馊勻馊㢴涸Ⱒ岤կ嵳峕务
䗎㝕俱⚺銳勻彂✵꣉⯕ծ굥嵠ㄤ嵳崨瘝⡲欽♴涸嵳副㝕俱㘏㖤涸ⴔ鍒Ⱖ♶告⠔䕧ㆇ豄碫欰暟涸⯕ざ⡲欽
鵮⠔䕧ㆇ♧❈嵳峕欰暟涸❡⽴ꆀㄤ籖婤腊⸂կ姼㢪㝕俱务涸剣嫫幑⸈⵫㥵㝕⻊⵫ծ꣖敍⵫ծ䫒孻⻊⵫ծ
稘㢪絁珘㹁⵫瘝⛲⠔㼆嵳峕欰暟❡欰撑ざ撑Ⱓ䗎㝕俱⿺Ⱖ幑⸈⵫㖈欰暟⡤ⰻ㺢꧋䎇鵳♧姿ꥥ굹暟Ꝇ⠛鷻
➢罜㼆嵳峕欰暟涸欰㶸⿺➃碫⨴䐀鸣䧭⚚ꅾ㪭胇կ 

幑⸈⵫务薅䎇♲㇬碫稘㢪絁珘㹁⵫ㄤ➃䊨ざ䧭涸ꂛ碫䫒孻⻊⵫僽⢪欽鳅⚹䎛岌涸⚙碫幑⸈⵫㥵UV326ծ
UV327ծUV328瘝稘㢪絁珘㹁⵫ㄤ✳♨㛇繿㛇歌薅瘝䫒孻⻊⵫կ劥俒ⵄ欽䀙峸Py-GCMS禹絡䒊用✫5猫稘㢪
絁珘㹁⵫ㄤ3猫䫒孻⻊⵫涸掚鄬鍒孞湱蒀靶餘靶崵㹁倰岁կ 

1㹊낉鿈ⴔ 

1.1 ⟉㐼 
孞湱蒀靶-餘靶翫欽⟉GCMS-QP2020 NX 
鄬鍒㐼PY-3030D 

1.2 ⴔ區勵⟝ 
掚鄬鍒勵⟝ 
拝庛玐䎸200˫_20˫/min_340˫2 min 
GCMS勵⟝ 
蒀靶叙Rtx-1HT(15 m×0.25 mm×0.1 μm)   
叙庛玐䎸80˫_20˫/min_300˫(5 min) 
鲿孞䱽ⵖ垷䒭䛎絁鸟䏞 
絁鸟䏞52.1 cm/sec 
鵳呋倰䒭ⴔ崨鵳呋 

ⴔ崨嫱50:1 
猌㶩彂庛䏞230˫ 
唬崵㐼歏⾓靈靕歏⾓+0.1 kV 
ꅷ꧋倰䒭SCAN/SIM 猌㶩⥌䜂錛邍1 

1.3 呋ㅷ⿺㔿⡤叻ⲥㅷⵖ㢊 
㔿⡤叻ⲥㅷⵖ㢊ꂁⵖ瑟涯翸焫ꃑꂾ很巊崽䏞⚹ 50 mg/mLկꂁⵖ䫒孻⻊⵫ㄤ稘㢪絁幊ざ叻ⲥ很巊

崽䏞⚹ 5 mg/Lկ㼜副鶣⚙猫很巊 1:1 幊ざ㖲⺣䖤ⵌ 100 mg/kg 涸翸焫ꃑꂾ㛇餘叻ⲥㅷկⲥ鲷獴》 20 μL
㛇餘叻ⲥㅷ荛 Eco 匉务很⵫䮦封㞅鄳㼱ꆀ瀖薉唼た副纸ⴔ區叻ⲥㅷ餘ꆀ⚹ 0.5 mgկ 

呋ㅷⵖ㢊獦》 0.4~0.6 mg 呋ㅷ荛 Eco 匉务㞅鄳㼱ꆀ瀖薉唼た副纸ⴔ區կ 
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2. 絕卓雭雿 
2.1 叻ⲥㅷ蒀靶㕃⿺⻊ざ暟⥌䜂 

ⴔ區1.3蒜ⵖ㢊涸100 mg/kg涸8猫⻊ざ暟翸焫ꃑꂾ㛇餘叻ⲥㅷ䖤ⵌ䚪猌㶩崨愿錛愿1餘ꆀ蒀靶愿㥵
愿2䨾爙⻊ざ暟⥌䜂錛邍1կ 

 
愿1. 3猫䫒孻⻊⵫ㄤ5猫稘㢪絁珘㹁⵫䚪猌㶩崨愿 

邍 1. 3 猫䫒孻⻊⵫ㄤ 5 猫稘㢪絁珘㹁⵫⻊ざ暟⥌䜂 

No. ⻊ざ暟ぜ獦 皍獦 幑⸈⵫碫㘗 CAS 尼 ⥂殆傞ꢂ 
(min) 

㹁ꆀ 
猌㶩 

⿬罌 
猌㶩 

1 2,6-✳〈♨㛇㼆歌ꂛ BHT 䫒孻⻊⵫ 128-37-0 1.872 205 145,220 

2 2,4-✳〈♨㛇薅ꂛ 2,4-DTBP 䫒孻⻊⵫ 96-76-4 2.107 191 192,163 

3 2-(2-繿㛇-3,5-✳〈♨㛇薅㛇)-薅䎇♲㇬ UV 320 稘㢪絁珘㹁⵫ 3846-71-7 7.413 308 323,309 

4 2-(2-繿㛇-3-〈♨㛇-5-歌㛇薅㛇)-5-守薅䎇♲㇬ UV 326 稘㢪絁珘㹁⵫ 3896-11-5 7.641 300 302,315 

5 2-2-繿㛇-3,5-✳暵䧥㛇薅㛇薅䎇♲㇬ UV 328 稘㢪絁珘㹁⵫ 25973-55-1 8.059 322 323,351 

6 2-(2-繿㛇-3,5-✳〈♨㛇薅㛇)-5-守去薅䎇♲㇬ UV 327 稘㢪絁珘㹁⵫ 3864-99-1 8.094 342 343,344 

7 2-繿㛇-4-姻鳟孻㛇✳薅歌ꂼ UV 531 稘㢪絁珘㹁⵫ 1843-05-6 8.415 213 137,214 

8 β-(4-繿㛇-3,5-✳〈♨㛇薅㛇)⚋ꃑ姻⼧Ⱃꂾ Irganox 1076 䫒孻⻊⵫ 2082-79-3 11.065 219 531,516 

 

       

2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

0.0

0.5

1.0

1.5

2.0

(x1,000,000)

81
2 3

4

5
6

7

9.86e4Q 205.00 (+)

1.50 1.75 2.00 2.25
0.0e0

5.0e4

1.0e5

2.71e5Q 191.00 (+)

1.75 2.00 2.25 2.50
0.0e0

1.0e5

2.0e5

1.81e5Q 308.00 (+)

7.00 7.25 7.50 7.75
0.0e0

1.0e5

2.0e5
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愿 2. 湡叻絆ⴔ餘ꆀ蒀靶愿崽䏞⚹ 100 mg/kg 

2.2 ꅾ㢕䚍絕卓 
㼜100 mg/kg叻ⲥㅷꅾ撑ⴔ區6妃罌㻋⟉㐼ꅾ撑䚍8猫⻊ざ暟油꬗獤涸湱㼆叻ⲥ⨊䊵㖲㼭✵7%Ⱘ

⡤絕卓錛邍2կ 
邍2. ꅾ撑䚍㹊낉絕卓n=6 

No. ⻊ざ暟ぜ獦 
油꬗獤 RSD

% 1 2 3 4 5 6 

1 BHT 473830 457773 509328 509297 500264 509192 4.5  

2 2,4-DTBP 1063916 1032439 1104926 1089975 1101074 1122302 3.0  

3 UV320 217492 216986 224840 236104 225103 221415 3.1  

4 UV326 108748 109401 113712 115658 114892 111646 2.6  

5 UV328 293566 285222 286231 313191 293153 281046 3.9  

6 UV327 164173 152579 165040 175599 163885 158248 4.7 

7 UV531 151063 146014 157570 156481 153048 154315 2.7 

8 Irganox 1076 170808 162119 167571 193481 172368 160808 6.9 

2.3 㹊꣢呋ㅷ崵霚⿺⸈叻㔐佐桧絕卓 
䭽撑 1.3 涸呋ㅷⵖ㢊倰岁ⴔ區羟ꅷ꧋ⵌ涸嵳峕䗎㝕俱呋ㅷⰦ务剣⚙猫稘㢪絁珘㹁⵫唬ⴀ餘靶愿㥵

愿 3 䨾爙崽䏞㥵邍 3 䨾爙կ 

4.65e4Q 300.00 (+)

7.25 7.50 7.75 8.00
0.0e0

2.0e4

4.0e4

2.42e5Q 322.00 (+)

7.75 8.00 8.25
0.0e0

1.0e5

2.0e5

1.29e5Q 342.00 (+)

8.0 8.5
0.0e0

5.0e4

1.0e5

7.84e4Q 213.00 (+)

8.00 8.25 8.50 8.75
0.0e0

2.5e4

5.0e4

7.5e4

1.32e5Q 219.00 (+)

11.0
0.0e0

5.0e4

1.0e5
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愿 3. 㹊꣢呋ㅷ务唬ⴀ⻊ざ暟蒀靶愿 

邍 3. 呋ㅷ崵㹁絕卓 

No. ⻊ざ暟 呋ㅷ崽䏞(mg/kg) 

1 BHT N.D. 

2 2,4-DTBP N.D. 

3 UV 320 N.D. 

4 UV 326 N.D. 

5 UV 328 N.D. 

6 UV 327 5.02 

7 UV 531 9.29 

8 Irganox 1076 N.D. 

3絕雿 
劥俒ꅷ欽䀙峸掚鄬鍒+GCMS 䒊用✫嵳峕䗎㝕俱务 3 猫䫒孻⻊⵫ㄤ 5 猫稘㢪絁珘㹁⵫涸癃叅倰岁ꅷ欽

100 mg/kg 㔿⡤叻ⲥㅷ䒊用⽀挿吥ⲥ刼絁䎇㼜 100 mg/kg 叻ⲥㅷꅾ撑鵳呋 6 妃ぐ絆ⴔ油꬗獤 RSD 㖲㼭
✵ 7%ꅾ撑䚍葻㥩կ癃叅ⴔ區㹊꣢嵳峕䗎㝕俱呋ㅷ鿈ⴔ稘㢪絁珘㹁⵫剣唬ⴀկ 

  

4.40e3Q 342.00 (+)

7.75 8.00 8.25 8.50

0.0e0

1.0e3

2.0e3

3.0e3

4.0e3

5.72e3Q 213.00 (+)

8.0 8.2 8.4 8.6 8.8

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3
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⢪欽掚鄬鍒-GCMS ⴔ區騟肕小獤暟⚥涸䗎㝕俱 
䗎㝕俱(MPs)僽♧猫湬䖈㼭✵ 5 嬗碛涸㝕俱곾磜鵛䎃勻掚鄬鍒-GCMS(Py-GCMS) 䪮助鄄欽✵ MPs 涸

⻊㷖䚍餘霉⠮㹁ꆀㄤ㹁䚍ⴔ區կ㔔鲰胢熋䰀罜婎殆㖈騟副涸鲰胢烱㾖鄄굥ㄤꨍ瘝Ȿⵘ罜崨ⵌ嵳ꅽ寓群嵳
峕怓嵥㖈瑟孞务㼋荝㣐孞寓群䧭⚹梠㞯务❡欰 MPs 寓群暟涸⚺銳⾲㔔⛓♧կ鵯❈ MPs 涸磜䖈㼭䎇
⚂♸㢴猫곾磜幊ざ㖈♧饰㔔姼䖎ꦼ㼜 MPS ➢梠㞯呋劥务ⴔ猌ⴀ勻կ㖈劥俒务㼜➝絏㼆幊剣尪㶩ㄤ岞㕼涸
騟肕小獤暟务涸 MPs 鵳遤⽀杝涸㹁䚍ㄤ皍⽀㹁ꆀⴔ區涸✲⢾㖈霪ⴔ區务⢪欽佅䭯梠㞯务 MPs 涸㹁䚍
ㄤ㹁ꆀⴔ區涸餘靶䵂程鲱⟝ F-SearchMPs2.0(Frontier Lab Ⱆ尽) ⟄⿺ Py-GC-MS偽꨽⵸㢅椚⽰〳➢呋劥
务ⴔ猌 MPsկ 

1. 㹊낉鿈ⴔ 
1.1 㹊낉⟉㐼 

 
   愿 1. Py-GC-MS 涸鄳縨㢪錜 

1.2 㹊낉勵⟝ 
邍 1. ⴔ區勵⟝ 

鄬鍒拝 
㢴封㼘鄬鍒拝/EGA/PY-3030DFrontier Lab Ⱆ尽 

荈⸓封㼘鵳呋㐼/AS-1020EFrontier Lab Ⱆ尽 

GC-MS GCMS-QP 2020 NX 

蒀靶叙 UAMP 蒀靶叙Frontier Lab Ⱆ尽 

[鄬鍒拝]  

⸈掚拝庛䏞 600˫ 

䱹〡庛䏞 300˫ 

[GC]呋劥孞⻊㹔庛䏞 300˫ 

鲿孞 He 

鵳呋倰岁 ⴔ崨 

ⴔ崨嫱 1:50 

䱽ⵖ垷䒭 ⾓⸂150 kPa 

叙庛盲庛䏞 40 ˫2.0 min)ˊ20 ˫/min ˊ280 ˫10 min)-40 ˫/min -320 ˫15 min) 

[MS 勵⟝]  

猌㶩彂庛䏞 230˫ 

䱹〡庛䏞 300˫ 
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歏猌岁 EI 

崵㹁垷䒭 Scanm/z 29-350) 

✲⟝傞ꢂ 0.2 sec 
 

邍 2. 㹁ꆀⴔ區务⢪欽涸㹁ꆀ猌㶩 

 ⽼腒* 掚鄬鍒❡暟 㹁ꆀ猌㶩[m/z] 

1 PE 1,20-✳⼧♧焫✳掜 82 
2 PP 2,4-✳歌㛇-1-䏊掜 126 
3 PS 薅⛩掜♲翸⡤ 91 
4 ABS 2-薅⛩㛇-4-薅㛇䧥-4-掜臟 170 
5 SBR 4-薅㛇梠䊹掜 104 
6 PMMA 歌㛇⚋掜ꃑ歌ꂾ 100 
7 PC 4-䒗⚋掜㛇薅ꂛ 134 
8 PVC 蟼 128 
9 PU 4,4 '-千歌㛇✳薅腂 198 

10 PET ✳薅歌ꂼ 182 
11 N-6 ε-䊹ⰻꃀ腂 113 
12 N-66 梠䧥ꂼ 84 

*1 PE翸⛩掜ծPP翸⚋掜ծPS翸薅⛩掜ծABS⚋掜臟-薅⛩掜-♨✳掜Ⱏ翸暟匣ծSBR薅⛩掜-♨✳掜堩脸ծPMMA
翸歌㛇⚋掜ꃑ歌ꂾծPC翸焫ꃑꂾծPVC翸守⛩掜ծPU翸孽ꂾծPET翸㼆薅✳歌ꃑ⛩✳ꃫꂾծN-6㽲륫-6ծ
N-66㽲륫-6,6 

1.3 呋ㅷⵖ㢊 
欽✵㹁䚍ㄤ㹁ꆀⴔ區涸叻ⲥ呋劥ꅷ欽✫歋⚆歲副❡ꆀ剒㢴涸 12 猫⽼腒匬䧭涸 MP 吥ⲥ叻ⲥ呋劥MPs-

CaCO3Frontier Lab Ⱆ尽կ㼜 0.4ծ2.0ծ4.0 mg 涸 MP 吥ⲥ叻ⲥ呋劥佞✵呋劥匉务⚹꣈姺굷侔⸈Ⰶ瀖
薉唼鵳遤✫ⴔ區կ 

劢濼呋劥ꅷ꧋騟肕小獤暟鵳遤✫ⵖ㢊愿 2կ小獤暟务幊剣尪㶩ㄤ岞㕼կ㖈呋劥匉务⸈Ⰶ紨 4.1 mg 涸
小獤暟ㄤ 4 mg 涸 CaCO3⚹꣈姺굷侔⸈Ⰶ瀖薉唼鵳遤✫ⴔ區կ 

 
愿 2. 騟肕涸小獤暟 

 

2. 崵霚絕卓 
2.1 叻ⲥ刼絁 

⢪欽 F-Search MPs 2.0 㼆 MP 吥ⲥ叻ⲥ呋劥务ゎ剣涸 12 猫⽼腒ⴔⵆ⴯䒊✫叻ⲥ刼絁կ12 猫叻ⲥ刼絁
涸絁䚍 R 㖲鴪ⵌ 0.995 ⟄副絕卓葻㥩կ愿 3 儑爙✫ 0.4ծ2.0ծ4.0 mg 涸 MP 吥ⲥ叻ⲥ呋劥务 PE 涸 MS
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蒀靶愿〜⸈愿 4 儑爙✫ PE 涸叻ⲥ刼絁կ 

                  
  愿 3. 0.4ծ2.0ծ4.0 mg MP 吥ⲥ叻ⲥ呋劥涸〜⸈PEm/z 82   愿 4. PE 涸叻ⲥ刼絁m/z 82ծn=2 

2.2 騟肕小獤暟涸崵㹁絕卓 
崵㹁騟肕涸小獤暟劢濼呋劥䎇㼆唬崵ⵌ涸油鵳遤✫㹁䚍կ絕卓PMMAծN66ծSBRծPETծPEծ

PS Ⱉ猫⽼腒涸⼐ꂁ桧鴪ⵌ✫ 90%⟄副կ㼆✵⼐ꂁ桧⚹ 90%⟄副涸⽼腒呏研⴯䒊涸叻ⲥ刼絁雦皾✫㹁ꆀ
⧩ㄤ嫱⢾邍 3կ⽑嫱鳅㣐涸 PE 勻彂✵㺂㐼⺫鄳勞俱ծⱚ⚌謭芘瘝SBR 欽✵鲰胢鿈ⴔ♸㖑꬗湬䱹䱹鍘
涸鿈ⴔ䲀崵勻彂✵鲰胢熋䰀䒸饰涸鲰胢烱㾖կ愿 5 儑爙✫⼐ꂁ桧⚹ 90%⟄副涸 PE ㄤ SBR 涸劢濼呋劥ㄤ
叻ⲥ呋劥MP 吥ⲥ叻ⲥ呋劥 2.0 mg涸 SIM 蒀靶愿⿺Ⱖ餘靶涸嫱鳅կ 

邍 3. 㹁䚍⿺㹁ꆀ絕卓 

⽼腒 ⥂殆傞ꢂ [min] 㹁ꆀ⧩*2 [µg] 嫱⢾*3 [] ⼐ꂁ桧 [] 

PMMA 3.77 0.062) 0.66 98.3 

N66 5.18 0.47) 5.0 99.8 

SBR 10.61 3.5 37 95.4 

PET 12.82 1.0) 11 90.8 

PE 15.02 4.2) 44 98.6 

PS 19.05 0.25) 2.6 97.9 

*2 僽呏研叻ⲥ刼絁涸㢪䲀雦皾䖤ⴀ涸կ 
*3 㼜⼐ꂁ桧⚹ 90%⟄副涸Ⰼ鿈⽼腒涸㹁ꆀ⧩ざ雦⡲⚹ 100%鵳遤✫雦皾կ 

 
PE 涸鍒區絕卓 

Amount [ug] 

PE 
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SBR 鍒區絕卓 

愿 5. 劢濼呋劥ㄤ叻ⲥ呋劥涸 SIM 蒀靶愿⿺Ⱖ餘靶涸嫱鳅 
䊩SIM 蒀靶愿〸餘靶 

3. 絕雿 
㖈劥俒务㖈劢鵳遤곫㢅椚涸䞔ⲃ♴⢪欽 Py-GC-MS ⴔ區✫騟肕小獤暟务涸 MPsկ⢪欽 MP 吥ⲥ叻ⲥ

呋劥⴯䒊涸叻ⲥ刼絁䖤ⵌ✫葻㥩涸絕卓կ⢪欽掚鄬鍒-GC-MS ㄤ F-SearchMPs2.0〳 ⟄㼆梠㞯呋劥务㶸㖈涸
㢴猫 MPs ⽀杝鵳遤㹁䚍ⴔ區䎇鵳遤皍⽀涸㹁ꆀⴔ區կ劥ⴔ區倰岁♶꨽銳撑勇涸곫㢅椚〳⟄䲿넞ⴔ區涸皍
⤑䚍ㄤ넞佪䚍կ 
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鸑鵂 PY-GC/MS 㼆梠㞯呋ㅷ⚥䗎㝕俱鵳遤㹁ꆀⴔ區涸荈⸓⻊䊨⡲崨玐 

䶰 銳ꥥ满㝕俱欽ꆀ涸㟞⸈癃鷥䗎㝕俱MP䊺䧭⚹♧⚡稒鶖涸꡼곿կ猰㷖歲⛲姻㖈䒓〄ꊹⵆㄤ崵ꆀ鵯
❈寓厩暟涸ⴔ區倰岁կ赡搬剣❈倰岁㖈䗎㝕俱ꊹⵆ倰꬗鿪䖎䧭⸆⡎➠緃⛘䘯鸟ㄤ荈⸓⻊涸䊨⡲崨玐勻㹁
ꆀ㢕勇㛇餘⚥涸䗎㝕俱կ鵯고䊨⡲僽ꊹⵆㄤ崵ꆀ宐⡤⚥䗎㝕俱灇瑕涸痦✳꣌媯կ㖈劥灇瑕꣌媯⢪欽䀙峸
GCMS-QP2020 NX 翫ざ Frontier Py-3030D 掚鄬鍒㐼낉霆㼆㛇✵Ⱖ㖈梠㞯⚥涸㶸㖈玐䏞鷥䭊涸 12 猫䗎㝕俱
翸ざ暟涸㹁ꆀⴔ區կ❀挿㢪鿈吥ⲥ刼絁儑爙䨾剣⻊ざ暟Ⱘ剣絁䚍崵㹁絁䚍湱Ⱒ禹侨r20.9947կ⢪欽
ꅾꆀ⚹ 0.2 ㄤ 3 mg 叻ⲥㅷ㼆吥ⲥ薴㔵涸♴ꣳㄤ♳ꣳ鵳遤✫ꅾ㢕䚍霚낉n=7կぐ猫翸ざ暟㖈 0.2 mg 傞
涸湱㼆叻ⲥ⨊䊵涰ⴔ嫱RSD%㖈 3.6~23.6 ⛓ꢂ罜㖈 3 mg 傞 RSD%㖈 2.3~12.1 ⛓ꢂկ鵮鵳遤✫ⲥ烁䏞
霉⠮絕卓儑爙 0.2 mg 叻ⲥㅷ涸嫦猫翸ざ暟涸㔐佐桧㖈 66.4 ~145.1%⛓ꢂ3 mg 㔐佐桧㖈 92.2~102.8%
⛓ꢂկ㹁ꆀ♴ꣳLLOQ㹊낉烁㹁✫〳崵ꆀ涸湡叻翸ざ暟涸剒⡛崽䏞կ劥灇瑕⚥涸 LLOQ 僽嫦猫翸ざ暟涸
吥ⲥ刼絁涸剒⡛挿薴㔵⚹ 0.1 ~7.29 µg0.2 mg 叻ⲥㅷꅾꆀկ姼㢪鵮鵳遤✫䭯絯吥ⲥ唬叅CCC霚
낉⟄烁⥂㹊낉劍ꢂ尵剣吥ⲥ怓獴կ絕卓儑爙䨾剣⻊ざ暟涸怓獴涰ⴔ嫱㖲㼭✵ 20%կ鵯❈絕卓邍僈㖈
倝ⴔ區倰岁䒓〄鵂玐⚥⠛絡霉⠮涸⟉㐼餘ꆀ䱽ⵖQC⿬侨㖈〳䱹「宐䎂⛓ⰻկ 

劥䎾欽霹僈⚥涸倰岁낉霆絕卓〳⡲⚹姻㖈鵳遤涸䗎㝕俱灇瑕涸 Py-GC/MS 倰岁勵⟝䭷⽂歋 ASTM 㨼
プ⠔ D19 ㄤ ISO TC147 SC2 JWG 1 欽✵饰虊ㄤ낉霆宐⚥䗎㝕俱ⴔ區涸倝倰岁կ姼㢪絕卓〳⡲⚹梠㞯猰㷖
㹻ⴔ區梠㞯呋ㅷ⚥䗎㝕俱涸⿬罌 

Ⱒꝶ霒PY-GC/MS   梠㞯 䗎㝕俱  㹁ꆀ  荈⸓⻊ 
 

㝕俱㖈梠㞯⚥涸兜麑㶸㖈ㄤ䭯⛉䚍〳腊⠔䌄勻悶㖈♶ⵄ꡼곿կ㣐涸㝕俱烱晙♶➑⠔㜧㝱ꨍ宐盗麤鵮⠔
ⴔ鍒䧭䗎磜ㄤ紵碛곾磜䧭⚹Ⱖ➭寓厩暟涸エ꣡挿⺫䭍ⱚ蚋瘝⻊㷖ㅷㄤ䗎欰暟կ鵯❈䗎㝕俱ㄤ紵碛㝕俱〳
鄄宐欰欰暟䶑Ⰶ㖈굹暟Ꝇ涸♳康欰暟稡獤ⵌ➃⡤⚥կ歋✵꨽銳Ⲹ鲽㝕俱寓厩灇瑕➃プ姻㖈⸖⸂✫鍒㝕俱
㼆梠㞯涸䕧ㆇ䒓〄港崵ㄤ綕鍒倰呩կ 

掚鄬鍒-GCMSPy-GC/MS僽♧猫⴯倝䪮助僽䗎㝕俱ꊹⵆㄤ㹁ꆀ涸♧猫ⲥ烁ծ礵㺙涸剏➿倰岁鸑
鵂綫瀊雽㢴䌢錞㹊낉㹔呋ㅷⵖ㢊姿낢䲿⣘✫♧猫䘯鸟䊨⡲崨玐կ♧❈⠛絡涸䗎㝕俱倰岁꨽銳鵳遤呋ㅷⵖ
㢊ծ㛇餘ⴔ猌ㄤ很⵫蟋》կ翸⛩掜PEㄤ翸⚋掜PP瘝翸ざ暟♶㺂僒很鍒㖈很⵫⚥➢ⴲ㨤勞俱⚥涸
㔐佐桧〳腊䖎⡛կ㔔姼鵯❈⠛絡倰岁鵳遤䗎㝕俱ⴔ區〳腊⠔㶸㖈䮋䧶կ歋✵ Py-GC/MS 湬䱹ⴔ區㔿⡤呋
ㅷ呋ㅷⵖ㢊嫱⠛絡涸䗎㝕俱ⴔ區倰岁刿㺂僒[4]կ姼㢪䊨⡲崨玐⚥〳腊偽꨽很⵫蟋》姿낢㔔⚹〳䭽⾲呋
》ⴀ㔿⡤䎇㼜Ⱖ佞Ⰶ呋ㅷ匉⚥鵳遤ⴔ區կ⢪欽 Py-GC/MS 〳⟄剒㣐ꣳ䏞㖑Ⲹ㼱很⵫嶊署綫瀊ⴔ區傞ꢂ⟄
⿺Ⲹ㼱ꛏ㼆ぐ猫㝕俱涸倰岁䊵䒗կ㼜ⵖ㢊涸呋ㅷ佞Ⰶ呋ㅷ eco 匉⚥鵳遤ⴔ區䎇⟄餘ꆀ崽䏞µg/L鵳遤
䫣デ鵯♸⯕靶岁♶ず⯕靶岁⠔㼆곾磜鵳遤雦侨⚂䗳곢䲀倗餘ꆀ崽䏞կ⚁⚌鲱⟝ Frontier MP-search 鵳
♧姿㟞䔂 Py-GC/MS 刿䘯涸䊨⡲崨玐Ⱖ⢪欽⥂殆䭷侨鲽匠ꊹⵆ湡叻⻊ざ暟涸暵䖄掚鄬鍒暟կ 

劥俒霹僈낉霆✫⢪欽䀙峸 GCMS-QP2020 NX 翫ざ Frontier PY-3030D 掚鄬鍒㐼禹絡㼆 12 猫䗎㝕俱鵳遤
䘯鸟ծⲥ烁ծ抳併ㄤ礵烁涸ⴔ區կ 
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1. 㹊낉鿈ⴔ 
1.1 㹊낉⟉㐼 

Frontier lab multi-shot 掚鄬鍒㐼Py鵶䱹 Shimadzu GCMS愿 1կ劥䎾欽涸禹絡ꂁ縨⺫䭍 Shimadzu 
GCMS QP2020 NX 㘗ծFrontier multi-shot 掚鄬鍒㐼 EGA/PY-3030D 㘗ծ荈⸓鵳呋㐼 AS-1020E 㘗ծFrontier 
Lab ultra-alloy microplasticsUAMP叙ծ⯝灶溫瑟 GC/MS 鷓ꂁ㐼ㄤ F-Search MP 䎽鲱⟝կ署勞⺫䭍歋
12 猫翸ざ暟絆䧭涸吥ⲥ叻ⲥㅷ幊ざ暟ծeco-cup LF 呋ㅷ匉ㄤ㞅埋鵳呋〡邔盗կ 

 
愿 1. 䀙峸 GCMS-QP2020 NX ㄤ Frontier multi-shot 掚鄬鍒㐼 EGA/PY-3030D 

1.2 㹊낉勵⟝ 
邍 1. GCMS ㄤ掚鄬鍒㐼鵘遤勵⟝ 

孞湱蒀靶⟉ Nexis GC-2030 

鵳呋〡垷䒭 ⴔ崨垷䒭50:1 ⴔ崨嫱 

鵳呋〡⾓⸂ 150 kPA 

鲿孞 孹孞 

鵳呋〡庛䏞 300 °C 

蒀靶叙Frontier Lab UAMP 叙 
UA precolumn 50Ultra Alloy-50 (2 m × 0.25 mmID × 1.0 µm) ㄤⴔ猌叙Ultra Alloy-5 

(30 m × 0.25 mmID × 0.5 µm) 

崨ꆀ䱽ⵖ垷䒭 䛎⾓ 

叙庛盲庛䏞 
40˫⥂䭯 2 ⴔꛦծ20˫/min 荛 280˫⥂䭯 10 ⴔꛦծ40˫/min 荛 320˫⥂䭯

60 ⴔꛦ 

餘靶⟉ QP2020 NX 

䱹〡庛䏞 300 °C 

猌㶩彂庛䏞 230 °C 

唬崵㐼歏⾓ 湱㼆✵ Tune 0 kV 

ꢖ⧩ 0 

䪊䲽薴㔵 m/z 29 荛 350✲⟝傞ꢂ 0.2 s 

掚鄬鍒㐼 EGA/PY-3030D 

⽀紱澕ꢂ鄬鍒拝庛䏞 600 °C 

䱹〡庛䏞 300 °C 

荈⸓鵳呋㐼オ䪊孞⡤ 孹孞 

荈⸓鵳呋㐼オ䪊傞ꢂ 10 sec 
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1.3 呋ㅷ⥌䜂 
劥灇瑕务ⴔ區涸翸ざ暟剣翸⛩掜PEծ翸⚋掜PPծ翸守⛩掜PVCծ翸焫ꃑꂾPCծ翸㼆薅✳

歌ꃑ⛩✳ꃫꂾPETծ翸歌㛇⚋掜ꃑ歌ꂾPMMAծ㽲륫-6N-6ծ翸薅⛩掜PSծ⚋掜臟-♨✳掜-薅⛩
掜Ⱏ翸暟ABSծ♨薅堩脸SBRծ㽲륫-6,6N-66ㄤ MDI-翸孽ꂾPUկ 

2. 崵霚絕卓 
2.1 叻ⲥㅷ崵霚 

⢪欽 Frontier MPs-CaCO3 叻ⲥㅷⵖ㢊✫❀挿吥ⲥ刼絁[1]կ愿 2 儑爙✫ MPs-CaCO3 叻ⲥㅷ务翸ざ暟涸ⴔ
䋒涰ⴔ嫱⟄⿺ CaCO3 獺ꅺ⵫务 4 mg 叻ⲥㅷ务嫦猫ⴔ區暟涸餘ꆀկ 

 
愿 2. 翸ざ暟絆䧭涰ⴔ嫱⟄⿺ 4 mg MPs-CaCO3 ⴔ區叻ⲥㅷCaCO3 獺ꅺ⵫务嫦猫ⴔ區暟涸餘ꆀկ 

⢪欽歏㶩⼱䗎ꆀ㣔䎂㖈 eco 呋ㅷ匉务ꅾ撑獦》 0.2ծ0.4ծ0.8ծ2.0 ㄤ 4.0 mg 吥ⲥ叻ⲥㅷn = 4կꥥ
た㼜 1 荛 2 mg 瀖薉唼佞Ⰶ嫦⚡呋ㅷ匉务搬た㼜Ⱖ佞㖈荈⸓鵳呋㐼鲮渹副կ껷⯓欽剒⡛崽䏞ⴔ區瑟涯
eco 匉搬たⴔ區呋ㅷկ㼜嫦⚡呋ㅷ匉佞Ⰶ掚鄬鍒拝务⢪叻ⲥㅷ封欰掚⻊㷖ⴔ鍒կ愿 3 儑爙✫ 4 mg 叻ⲥ
ㅷ涸鄬鍒愿կ 

 
愿 3. 12 猫暵䖄掚鄬鍒暟峤膴곡䎸涸 4 mg 叻ⲥㅷ涸鄬鍒愿 

2.2 낉霆㹊낉 
侨研㢅椚ꅷ欽 Frontier MP-search 鲱⟝կ㖈霪鵂玐务呏研暵䖄掚鄬鍒暟ꊹⵆ湡叻翸ざ暟愿 3կ掚

鄬鍒暟涸⚺銳㹁ꆀ猌㶩欽✵㹁ꆀⴔ區罜⿬罌猌㶩欽✵嫦猫翸ざ暟涸㹁䚍鲷雩կMP-search 鲱⟝呏研ꅾ撑ⴔ
區䖤ⵌ涸䎂㖲油꬗獤♸湱䎾崵䖤涸䎂㖲餘ꆀ荈⸓⴯䒊吥ⲥ刼絁կ鸑鵂ⴔ區吥ⲥ薴㔵♴ꣳ0.2 mg涸 7 妃
ꅾ撑ㄤ副ꣳ3 mg涸 7 妃ꅾ撑鵳遤瀊劍ꅾ撑䚍霚낉կ雦皾嫦♧고涸湱㼆叻ⲥ⨊䊵涰ⴔ嫱RSD%կ⢪

⥂殆傞ꢂmin 
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欽 0.2 mg ㄤ 3 mg 宐䎂薴㔵ⰻ涸嫦猫䧭ⴔ涸椚雿崽䏞雦皾嫦猫叻ⲥㅷ涸ⲥ鲷䏞䧴㔐佐桧կ鸑鵂⟄ 0.1ծ0.2ծ
0.4ծ0.6 ㄤ 1 mg 䚪叻ⲥㅷ餘ꆀ鵳遤❀妃鵳呋㹊낉蜦䖤✫倰岁㹁ꆀ♴ꣳLLOQկLLOQ 㖈 0.2 mg 叻ⲥㅷ
餘ꆀ♴鲷㹁Ⱖ务㼆✵⾝併䏞剒⡛涸⻊ざ暟⥌㐾嫱S/N넞✵ 10կⴔ區✫♧猫歋务薴㔵吥ⲥ叻ⲥㅷ絆䧭
涸鵶絯吥ⲥ唬叅叻ⲥㅷ⟄霉⠮ⴔ區务ⴲ映吥ⲥ刼絁涸剣佪䚍կ邍 1 ⴩ⴀ✫㖈⽀紱澕ꢂ鄬鍒垷䒭♴乼⡲傞
GC-MS ㄤ Py 禹絡涸㹊낉⿬侨կ 
2.2.1 ⡛禹絡胜兞涸ⴲ映낉霆 

⡲⚹♧고餘ꆀ䱽ⵖ䲃倶㖈䒓封吥ⲥ刼絁⛓⵸㼆⡛禹絡胜兞鵳遤✫ⴲ映낉霆կⴔ區✫瑟涯呋ㅷ匉雩
⚹禹絡偽寓群կ 
2.2.2 ⴲ映吥ⲥ 

⚹幊ざ翸ざ暟ⴔ區欰䧭✫♧⚡騗馊絁䚍薴㔵涸❀挿ⴲ映㢪鿈吥ⲥ愿愿 4 ㄤ愿 5կⴔ區✫嫦⚡崽䏞宐
䎂涸㔋⼝ꅾ撑呋ㅷ雦皾✫㔋⚡挿涸䎂㖲⧩絚ⵖ䧭吥ⲥ刼絁䎇崵㹁✫湱Ⱒ禹侨կ吥ⲥ絕卓儑爙䨾剣⻊ざ
暟Ⱘ剣葻㥩絁䚍կ愿 5 儑爙✫⾝併䏞剒⡛涸翸ざ暟涸吥ⲥ刼絁⽰ S/N10 涸翸ざ暟⥌尼կ㽴盗鵯❈⻊ざ
暟涸⾝併䏞鳅⡛告䨾剣 12 猫翸ざ暟涸Ɀ㹁禹侨R20.9947邍 2կ 

 
愿 4. 嫦猫䗎㝕俱⻊ざ暟涸吥ⲥ刼絁絁䚍薴㔵 

 

PE

PP 

PS 

ABS 

SBR 

PMMA

PC

PVC

PU

PET

N6

N66

PP 

PS 
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SBR 

PMMA 

PC 

PVC 
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N6 
N66 

线性范围（µg） 
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愿 5. ⾝併䏞剒⡛翸ざ暟涸吥ⲥ刼絁 
邍 2. 吥ⲥ刼絁涸絡雦ⴔ區 

䗎㝕俱翸ざ暟 暵䖄掚鄬鍒暟㹁ꆀ猌㶩 ⿬罌猌㶩 絁䚍r2 

PE 1,20-✳⼧♧焫✳掜82 41, 55,97 0.9999 

PP 2,4-✳歌㛇-1-䏊掜126 43,55,70 0.9999 

PS 薅⛩掜♲翸⡤91 117,207,312 0.9947 

ABS 2-薅⛩㛇-4-薅㛇䧥-掜臟170 91,115,118 0.9999 

SBR 4-薅㛇梠䊹掜104 79,66 0.9997 

PMMA 歌㛇⚋掜ꃑ歌ꂾ100 69,41,99 0.9985 

PC 4-䒗⚋掜㛇薅ꂛ134 91,119 0.9999 

PVC 蟼128 102 0.9997 

PU 4,4-千歌㛇✳薅腂198 106,182,197 0.9972 

PET ✳薅歌ꂼ105 51,77,182 0.9995 

N6 ε-䊹ⰻꃀ腂113 30,55,85 0.9998 

N66 梠䧥ꂼ84 39,55,56 0.999 

2.2.3 礵㺙䏞㹊낉 
㖈吥ⲥ刼絁涸♴ꣳㄤ副ꣳ鵳遤✫ꅾ撑䚍霚낉կ㼜 0.2 ㄤ 3 mg 涸 MPs-CaCO3 叻ⲥㅷ佞Ⰶ剧⚡⽀杝涸呋

ㅷ匉务䎇䭽곡䎸⽰鵳呋 1 荛 7鵳遤ⴔ區կ⢪欽ⴲ映吥ⲥ刼絁雦皾嫦妃ꅾ撑㹊낉务嫦猫ⴔ區暟涸崽䏞կ
翸ざ暟ꅾ撑ⴔ區㖈 0.2 mg ㄤ 3 mg 叻ⲥㅷꅾꆀ♴涸 RSD 涰ⴔ嫱ⴔⵆ㖈 3.6-23.6 ㄤ 2.3-12.1 薴㔵ⰻ愿 6
㣐㢴侨⻊ざ暟涸 RSD 㖲㖈 10%⟄ⰻկ 

面积 面积 

面积 

面积 面积 

面积 浓度 

浓度 

浓度 浓度 

浓度 

浓度 
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愿 6. 礵㺙䏞霚낉 RSD%n=7կ 

2.2.4 㹁ꆀ♴ꣳLLOQ 
㖈⼱䗎ꆀ㣔䎂副獦ꆀ幊ざ叻ⲥㅷ涸ぐ餘ꆀ㖈禹絡副鵳遤ⴔ區湬荛蜦䖤⾝併䏞剒⡛翸ざ暟涸 S/N

10կLLOQ 鄄⟣䠑㹁⛐⚹剒⡛吥ⲥ挿㖈劥灇瑕务鲷㹁⚹幊ざ翸ざ暟涸 0.2 mg 叻ⲥㅷꅾꆀկ䨾剣翸ざ暟
涸 LLOQ 薴㔵⚹ 0.1 - 7.3 µg愿 7կ 

 
愿 7. 劥灇瑕务⾝併䏞剒⡛涸翸ざ暟涸㹁ꆀꣳ 

2.2.5 ⲥ鲷䏞涸ⴲ映낉霆 
鲷㹁✫勻荈ꅾ撑䚍霚낉涸䨾剣ꅾ撑务嫦猫ⴔ區暟涸䎂㖲崽䏞կ霪䎂㖲崽䏞ㄤ椚雿崽䏞欽✵雦皾 0.2 ㄤ 3 

mg 叻ⲥㅷ餘ꆀ傞涸㔐佐桧涰ⴔ嫱邍 3կ0.2 mg 叻ⲥㅷ餘ꆀ涸嫦猫翸ざ暟涸㔐佐桧涰ⴔ嫱㖈 66.4 - 145.1
⛓ꢂ3 mg 㔐佐桧涰ⴔ嫱㖈 92.2 - 102.8 ⛓ꢂկ 
2.2.6 䭯絯吥ⲥ唬叅 

㖈䪠妃絕勲傞42 妃鵳呋ⴔ區✫ CCC⟄낉霆灇瑕劍ꢂ⢪欽涸吥ⲥ涸剣佪䚍կ⢪欽 CCC 叻ⲥㅷ涸怓
獴涰ⴔ嫱霉⠮侮⚡䪠妃务吥ⲥ涸鷓欽䚍կ⢪欽⟄♴Ⱆ䒭雦皾怓獴% 

% 怓獴 ൌ 雦皾崽䏞 െ 椚雿崽䏞

椚雿崽䏞
ൈ 100 

⢪欽务挿吥ⲥ宐䎂0.8 mg霉⠮怓獴涰ⴔ嫱կ港崵鵶絯吥ⲥ唬叅涸㹁ꆀ猌㶩油꬗獤կ䭷㹁剒㣐怓獴 20%

RS
D%

 

PE PP PS ABS SBR PMMA PC PVC PU PET N6 N66 
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⟄낉霆⢪欽涸吥ⲥ刼絁կ絕卓儑爙CCC 务䨾剣⻊ざ暟涸怓獴涰ⴔ嫱㖲㼭✵ 20%痗ざ霚낉叻ⲥ邍 3կ
霪絕卓邍僈ⴲ映吥ⲥ刼絁㖈侮⚡䪠妃ⴔ區劍ꢂ㖲剣佪կ 

邍 3. 倰岁䚍腊䚪絕 

翸ざ暟 
㔐佐桧%n=7 

⥂殆傞ꢂⴔꛦ LLOQµg 怓獴%0.8 mg 
3 mg 0.2 mg 

PE 99.0 99.9 16.2 7.3 -16.9 

PP 99.6 111.2 6.6 1.8 -11.4 

PS 92.2 66.4 21.3 0.3 -9.3 

ABS 92.9 107.3 18.1 0.6 -18.1 

SBR 96.0 121.8 11.7 0.8 -8.7 

PMMA 102.8 103.6 5.0 0.3 -6.5 

PC 97.2 123.0 11.4 0.3 -10.8 

PVC 97.5 114.1 10.6 2.1 -9.6 

PU 94.9 145.1 18.1 0.1 -19.8 

PET 95.0 126.7 14.1 1.4 -18.2 

N6 100.1 112.0 11.4 0.3 -11.0 

N66 100.8 121.5 6.4 1.0 -7.2 

 

3. 絕雿 
劥灇瑕霆僈䀙峸 GCMS-QP2020 NX 翫ざ Frontier Py-3030D 掚鄬鍒㐼欽✵㹁ꆀ䨾鷥㝕俱Ⱘ剣⟁➃忘䠑

涸䚍腊կ劥䎾欽霹僈务涸倰岁낉霆絕卓〳⡲⚹姻㖈鵳遤涸䗎㝕俱灇瑕涸 Py-GC/MS 倰岁勵⟝䭷⽂կ㖈劥䎾
欽务䒓封✫♧猫䘯鸟ծ礵鲷涸䊨⡲崨玐勻㹁ꆀ⼧✳猫翸ざ暟կ吥ⲥ絕卓儑爙䨾剣⻊ざ暟㖲ッ絁䚍Ɀ㹁禹
侨(r2)0.9959կ⢪欽 0.2 ㄤ 3 mg 涸 7 ⚡ꅾ撑叻ⲥㅷ鵳遤✫礵㺙䏞㹊낉կ翸ざ暟ꅾ撑ⴔ區㖈 0.2 mg ㄤ 3 
mg ♴涸 RSD 涰ⴔ嫱ⴔⵆ㖈 3.6-23.6 ㄤ 2.3-12.1 薴㔵ⰻկⲥ鲷䏞霉⠮儑爙0.2 mg 叻ⲥㅷ餘ꆀ涸嫦猫翸ざ
暟涸㔐佐桧㖈 66.4 - 145.1%⛓ꢂ3 mg 㔐佐桧㖈 92.2 - 102.8%⛓ꢂկ䨾剣翸ざ暟涸 LLOQ 薴㔵⚹ 0.1 - 7.3
0.2 µgկꤑ姼⛓㢪鵮鵳遤✫ CCC 霚낉կ鵳呋 42 妃た䨾剣⻊ざ暟涸怓獴涰ⴔ嫱㖲㼭✵ 20%կ 
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GC-MS/MS ㄤ LC-MS/MS ⴔ區䗎㝕俱エ꣡涸剣嫫剣㹲暟餘 
剣盟麤䭷ⴀ梠㞯务䗎㝕俱MP〳エ꣡剣嫫⻊㷖暟餘鵯❈暟餘〳➢ MP 务ꅺ佞ⴀ勻鴲獴ⵌ欰暟

⡤务䎇㖈鵯❈欰暟⡤务㺢꧋鵳罜〳腊䕧ㆇ欰䙖禹絡կ 
䀙峸㖈ⴔ區 MP(1), (2)涸鵂玐务㼆⻊㷖暟餘涸エ꣡暵䚍鵳遤✫霉⠮կ䧮⼜㖈劥俒务➝絏♧⚡爙⢾霉⠮

㢴梠蔉捎PAHㄤⰌ孮/㢴孮掬㛇⻊ざ暟PFAS涸 MP エ꣡暵䚍鵯⚙猫暟餘溶濼Ⱘ剣欰暟嫫䚍ㄤ欰暟
㺢꧋暵䚍կ㼜䋑㈒涸곾磜翸⚋掜PPծ翸薅⛩掜PSㄤ翸⛩掜PE⡲⚹ MP 呋劥鵘欽 GC-MS/MS 岁
ㄤ LC-MS/MS 岁㹁ꆀ霉⠮宐务ぐ猫㝕俱副エ꣡涸 PAH ㄤ PFAS ゎꆀկ 

1MP 呋劥 
㼜♴鶣♲猫碫㘗涸㝕俱곾磜欽⡲ MP 呋劥1翸⚋掜PP2翸薅⛩掜PS3翸⛩掜PEկ

ⵄ欽用⡤儑䗎Ꞥ愿⫸雦皾ⴀ嫦猫碫㘗곾磜涸Ɤ䖈ㄤ瀊䖈⟄鲷雩⢪欽勞俱涸㽯㼄㼭✵ 5 mm痗ざ MP 涸㹁
⛐կ邍 1 ⴩ⴀ✫副鶣㝕俱곾磜 1ⵌ 3涸㢪錜ㄤ儑䗎愿⫸⟄⿺ꥥ纸ꅷ呋涸 10 猫곾磜涸䎂㖲㽯㼄կ崵ꆀ
傞⢪欽✫♴鶣⟉㐼 

儑䗎Ꞥ侨瀦湱纸禹絡 Moticam 1080 

用⡤儑䗎Ꞥ STZ-171-TP 

2崵霚倰岁 
껷⯓㼆 MP 呋劥䒓㾝 PAH ㄤㄤ PFASⰌ孮/㢴孮掬㛇⻊ざ暟*涸エ꣡崵霚կ愿 1 儑爙✫エ꣡崵

霚禹絡涸爙䠑愿կ㼜 MP 嵵Ⰶ 300 mL 馄紱宐务ⰻゎ 100 ng PAH ㄤ 8 ng PFAS鲽鲽䴛䬜宐䭯絯 24 㼭
傞⟄⤛鵳エ꣡կ 

愿 2 儑爙✫崵霚崨玐կエ꣡崵霚⛓た➢崵霚禹絡务獴ꤑ MP 䎇䎁醋կ㼆♧❈呋劥欽䊹掬馄㡮岁䲿》
PAHㄤ歌ꃫ馄㡮岁䲿》 PFASկ㼜蜦䖤涸䲿》暟ⴔⵆ鵳呋ⵌ GC-MS/MS 禹絡ㄤ LC-MS/MS 禹絡⟄㹁ꆀⴔ
區 PAH ㄤ PFASկ 
*剣Ⱒ碫⡃暟霼⿬錛 EPA 倰岁 537.1 ㄤ EPA 倰岁 533կ 

邍 1. 㹊낉⢪欽涸 MP 呋劥 

 

材料 

外观 

显微镜图像 

短径 

尺寸
[mm] 

长径 
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愿 1. エ꣡崵霚禹絡爙䠑愿 

 

                
愿 2. 崵霚崨玐 

3GC-MS/MS 岁崵㹁 PAH 
崵㹁PAH⢪欽涸⟉㐼⚹GCMS-TQ8040 NX♲ꅾ㔋匧勍孞湱蒀靶餘靶⟉愿3կ邍2⴩ⴀ✫GCMS-TQ8040 

NX涸崵霚勵⟝կ 
㖈넞鷥䭊䚍 MRM 垷䒭♴䒓㾝崵㹁կ呏研吥ⲥ刼絁絁䚍ㄤ油涸⥌㐾嫱⻊ざ暟涸㹁ꆀ♴ꣳ薴㔵⚹ 0.5 荛

2 ng/mLկ愿 4 儑爙✫ PAH 叻ⲥ很巊ぐ 2 ng/mL涸 MS 蒀靶愿կꅷ欽ⰻ叻岁䒓㾝㹁ꆀ雦皾կ 
邍 2. GCMS-TQ8040 NX 崵㹁勵⟝ 

GC 
蒀靶叙 DB-5ms (Agilent Technologies/J&W) 

30 m × 0.25 mm ⰻ䖈0.25 μm 
叙庛盲庛䏞玐䎸 60 °C1ⴔꛦ ˊ 15 °C/min ˊ 200 °C0ⴔꛦ ˊ 8 °C/min ˊ 320 °C10ⴔꛦ 

鵳呋垷䒭 ♶ⴔ崨 
襒封㹔庛䏞 300 °C 

鵳呋ꆀ 2 μL 
鲿孞 孹孞1.0 mL/min 
MS  

歏猌倰岁 El 
歏猌歏⾓ 70 eV 
䱹〡庛䏞 300 °C 
崵㹁垷䒭 MRM 

崵霚猌㶩m/z  

加入300 mL超纯水的化学物质 

通过旋转铝质搅拌器叶
片轻轻搅拌 

浸入装有MP的不锈钢网 

吸附测试 

MP 

干燥 

分馏 

提取 

测量 测量 

提取 加入己烷，超声提取 加入甲醇，超声提取 
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⻊ざ暟湡叻暟餘 㹁ꆀ猌㶩 ⿬罌猌㶩 ⻊ざ暟ⰻ叻 㹁ꆀ猌㶩 ⿬罌猌㶩 
蟼 128>128 128>102 蟼-d8 136>136 136>108 

蔶掜 152>152 152>151 蔶掜-d8 160>160 160>158 
蔶 153>153 153>152 蔶-d10 162>162 162>160 
蔋 165>165 165>164 蔋-d10 174>174 174>171 
襡 178>178 178>152 襡-d10 188>188 188>160 
螨 178>178 178>152 螨-d10 188>188 188>160 

蚃襡 202>202 202>200 蚃襡-d10 212>212 212>208 
蓄 202>202 202>200 蓄-d10 212>212 212>208 

薅䎇[a]襡 228>228 228>226 薅䎇[a]襡-d12 240>240 240>236 
Ზ 228>228 228>226 Ზ-d12 240>240 240>236 

薅䎇[b]蚃襡 252>252 252>250 薅䎇[b]蚃襡-d12 264>264 264>260 
薅䎇[k]蚃襡 252>252 252>250 薅䎇[k]蚃襡-d12 264>264 264>236 

薅䎇[a]蓄 252>252 252>250 薅䎇[a]蓄-d12 264>264 264>260 
薅䎇[ghi]蕜 276>276 276>274 薅䎇[ghi]蕜-d12 288>288 288>284 

藟䎇[1 2 3-cd]蓄 276>276 276>274 藟䎇[1 2 3-cd]蓄-d12 288>288 288>284 
✳薅䎇[ah]襡 278>278 278>276 ✳薅䎇[ah]襡-d14 292>292 292>288 

- - - Ⱉ守薅-13C6 292>292 292>292 

 
  愿 3. GCMS-TQ˳ 8040 NX ♲ꅾ㔋匧勍孞湱蒀靶餘靶⟉ 

 
愿 4. PAH 叻ⲥ很巊ぐ 2 ng/mL涸 MRM 蒀靶愿➑湡叻暟餘 

4LC-MS/MS 岁崵㹁 PFAS 
崵㹁 PFAS ⢪欽涸⟉㐼⚹ LCMS-8060 ♲ꅾ㔋匧勍巊湱蒀靶餘靶⟉愿 5կ邍 3 ⴩ⴀ✫崵霚勵⟝կ㖈넞

鷥䭊䚍 MRM 垷䒭♴䒓㾝崵㹁կ呏研吥ⲥ刼絁絁䚍ㄤ油涸⥌㐾嫱⧺㹁⻊ざ暟涸㹁ꆀ♴ꣳ⚹ 0.01 荛 0.5 ng/mLկ
愿 6 儑爙✫ PFAS 叻ⲥ很巊ぐ 0.5 ng/mL涸 MS 蒀靶愿կꅷ欽ⰻ叻岁䒓㾝㹁ꆀ雦皾կ 
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邍 3. LCMS-8060 崵㹁勵⟝ 

⟉㐼 LCNexera˳ X2 
MSLCMS-8060 ♲ꅾ㔋匧勍巊湱蒀靶餘靶⟉ 

LC  
蒀靶叙 Inertsil ODS-SPGL Sciences150 mm × 2.1 mmⰻ䖈3 μm 

叙庛 40 °C 
鵳呋ꆀ 10 μL 

崨⸓湱A 10 mmol/Lꃲꃑꜽ宐很巊 
崨⸓湱B ⛩臟 

崨⸓湱崨鸟 0.2 mL/min 
唑䏞 B 崽䏞 0%0 ⴔꛦ ̔ 10%1 ⴔꛦ ̔ 40%7 ⴔꛦ ̔ 95%31-38 ⴔꛦ ̔ 

10%47 ⴔꛦ 
MS  

歏猌倰岁 ESI 
匧䚍 餏猌㶩 

崵㹁垷䒭 MRM 
MRM 鸑麤  

⻊ざ暟湡叻暟餘 㹁ꆀ猌㶩 ⿬罌猌㶩 ⻊ざ暟ⰻ叻 㹁ꆀ猌㶩 ⿬罌猌㶩 
PFHxA 313>269 313>119 PFHxA-13C5 318>273 318>121 
PFHpA 363>319 363>169 PFHpA-13C4 367>322 367>169 
PFOA 413>369 413>169 PFOA-13C8 421>376 421>172 
PFNA 463>419 463>219 PFNA-13C9 472>427 472>223 
PFDA 513>469 513>219 PFDA-13C6 519>474 519>219 

PFUnDA 563>519 563>269 PFUnDA-13C7 570>525 570>274 
PFDoDA 613>569 613>269 PFDoDA-13C2 615>570 615>169 
PFTrDA 663>619 663>169 - - - 
PFTeDA 713>669 713>169 PFTeDA-13C2 715>670 715>169 
PFHxDA 813>769 813>169 PFHxDA-13C2 815>770 815>169 
PFOcDA 913>869 913>169 - - - 

PFBS 299>80 299>99 PFBS-13C3 302>80 302>99 
PFPeS 349>80 349>99 - - - 
PFHxS 399>80 399>99 PFHxS-13C3 402>80 402>99 
PFHpS 449>80 449>99 - - - 
PFOS 499>80 499>99 PFOS-13C8 507>80 507>99 
PFNS 549>80 549>99 - - - 
PFDS 599>80 599>99 - - - 

PFDoS 699>80 699>99 - - - 

 
愿 5. LCMS˳-8060 ♲ꅾ㔋匧勍巊湱蒀靶餘靶⟉ 
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愿 6. PFAS 叻ⲥ很巊ぐ 0.5 ng/mL涸 MRM 蒀靶愿➑湡叻暟餘 

5ⴔ區絕卓 
愿 7 儑爙✫ꅷ欽 GC-MS/MS 岁ⴔ區 PAH 涸絕卓愿 8 儑爙✫ꅷ欽 LC-MS/MS 岁ⴔ區 PFAS 涸絕卓կぐ

猫 MP 㼆 PAH 暟餘鿪剣♧㹁涸エ꣡Ⱖ务 PP ㄤ PE 㼆 PAH 涸エ꣡ꆀ鳅㣐կ㼆✵ PFAS ⻊ざ暟罜鎊㖈ず♧
猫エ꣡勞俱副ぐ猫 PFAS 涸エ꣡䊵䒗䖎㣐♸⻊ざ暟涸䚍餘剣Ⱒկ 

 
   愿 7. GC-MS/MS ⴔ區絕卓PAH 

 
  愿 8. LC-MS/MS ⴔ區絕卓PFAS 

6絕雿 
⚹✫ꢞ僈 MP 㼆⻊㷖暟餘涸エ꣡暵䚍ꅷ欽 GC-MS/MS 岁ㄤ LC-MS/MS 岁㼆宐务 MP 副涸 PAH ㄤ PFAS

エ꣡ꆀ⨞✫㹁ꆀ霉⠮կ絕卓封梡MP 㼆嫦猫⻊㷖暟餘涸エ꣡暵䚍㖲剣䨾♶ずկ〥㢪鵮封梡ぐ猫⻊㷖暟餘
涸毜宐䚍僽䕧ㆇⰦエ꣡桧涸ꅾ銳㔔稇⛓♧կ㔔姼雩⚹ MP 㼆⻊ざ暟涸エ꣡暵䚍⚺銳》Ɀ✵㸐⼜涸毜宐湱匹
⡲欽կ䧮⼜罌㻋✫姻鳟ꃫ/宐ⴔꂁ禹侨Log Kow(*1)ㄤ腒-宐ⴔ䋒禹侨Log D(*2)霆僈✫⻊ざ暟㶸㖈毜宐
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䚍կ姼㢪灇瑕✫⻊ざ暟ぢ MP 涸鴲獴桧կ㼜馋ぢ MP 涸鴲獴桧㹁⛐⚹ MP 副涸 PAH 䧴 PFAS エ꣡ꆀꤑ⟄鵯
❈暟餘幑⸈ⵌ宐务涸ꆀ䨾蜦䖤涸⧩կ愿 9 儑爙✫⻊ざ暟涸毜宐䚍♸Ⱖ馋ぢ MP 涸鴲獴桧⛓ꢂ涸Ⱒ禹կ霪愿
➢副ⵌ♴ⴔⵆ儑爙✫ PPծPS ㄤ PE 涸鴲獴桧կ➢鵯❈絕卓〳⟄溏ⴀ鴲獴桧♸ MP 碫㘗偽Ⱒ告⠔ꥥ满 Log 
Kow ㄤ Log D ⧩涸㟞㣐罜⼮넞կ 
(*1) Log Kow鳟ꃫ/宐ⴔꂁ禹侨 
(*2) Log D僽䭷羟猫⻊ざ暟涸ⴔꂁ禹侨Ⱖ务罌贊✫宐务歏鍒猌鍒歏猌涸䕧ㆇկ姼㢅㼆崵霚傞 pH ⧩⚹ 6.4 涸宐雦皾✫

霪禹侨կ 

 
愿9. ⻊㷖暟餘涸毜宐䚍⿺馋ぢMP涸鲮獴桧 

副PP务PS♴PE 

7. ⿬罌俒柄 
[1] Makoto Yasojima, Haruna Mizuka, Takaki Mine, Hiroaki Takemori, Shinji Takeuchi, Yoshihide Yasui,䗎㝕俱㼆⻊㷖暟餘
涸エ꣡暵䚍傈劥宐梠㞯㷖⠔痦 22 㾉㷖助雭雿⠔雿俒꧋(2019) 
[2] Makoto Yasojima, Haruna Mizuka, Takaki Mine, Hiroaki Takemori,嵵Ⰶ屎崨务涸䗎㝕俱副エ꣡涸劢濼⻊㷖暟餘ㄤ䗎㝕俱
㼆⻊㷖暟餘涸エ꣡暵䚍痦 56 㾉梠㞯䊨玐灇瑕雿㗐涸雿俒꧋(2019) 

  

趋
向

M
P的

转
移

率
 

趋
向

M
P的

转
移

率
 

趋
向

M
P的

转
移

率
 

PP-PAH 
PP-PFAS 

PS-PAH 
PS-PFAS 

PE-PAH 
PE-PFAS 

PAH：Log Kow，PFAS：Log D 

PAH：Log Kow，PFAS：Log D 

PAH：Log Kow，PFAS：Log D 
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ⵄ欽 FTIR ㄤ EDX ⴔ區嵳峕㘏㖤⚥涸䗎㝕俱 
嵳峕㘏㖤♶➑⺫䭍怓嵥㖈嵳宐务涸䗎㝕俱䗎絈涸㝕俱鵮⺫䭍㝕俱ⵖㅷ㔔稘㢪絁瘝㢪鿈㔔稇罜灶烱

涸湱㼆㣐㽯㼄涸㝕俱烱晙⟄⿺㥵愿1䨾爙涸ꛚ됎絁瘝涸平Ⱘ烱晙կ 

 
愿1. 平Ⱘ㹊⢾ 

䫘緸ծ䬯緸ㄤꛚ됎絁瘝平Ⱘ⟄⵸僽欽㣔搬勞俱ⵖ䧭涸梡㖈♧菚ꅷ欽ざ䧭⽼腒կ鵯僽㔔⚹ざ䧭⽼腒⢪䖤
平Ⱘ剣满刿㥩涸⸆腊կ〥♧倰꬗鵯❈勞俱㥵卓盗椚ㄤ㢅椚♶䔲㽠⠔䧭⚹嵳峕㘏㖤鸣䧭㼆梠㞯涸灶㗁կ
㔔姼剒㥩腊㢿佐꧋鵯猫嵳峕㘏㖤䎇㼜Ⱖꅾ倝欽⡲倝平Ⱘ涸⾲俱կ 

㼋荝平緸」餘䧴灶㗁涸⚺銳㔔稇⺫䭍ⴔ䋒✵嵳峕䧴嵳忢副涸됎碫ծ豄碫♸瀖㣢涸䱹鍘ծ⟄⿺勻荈㣖꣉
涸稘㢪絁撑㼘瘝կ⚹✫꣈姺鵯猫荈搬⾲㔔㼋荝涸䰀㹲鲷⥂平緸腊㢿Ɤ傞ꢂ⢪欽㥵愿2䨾爙欽✵宐❡Ⱞ
婤涸平緸涸邍꬗嶃剣Ꜥ⥂䫡芘1կ 

 
愿 2. 欽✵宐❡Ⱞ婤涸平緸 

欽⡲⥂䫡芘涸ꅾ⯋稇ꜤCuⰨ剣䫒蝒⡲欽♶➑〳⟄⥂䫡宐❡Ⱞ婤緸⯝「絈蝒ㄤ氻嫫涸⤀㹲罜⚂
鵮Ⱘ剣꣈姺寓群涸⸆腊㖈平緸务䪬䬐满ꅾ銳涸⡲欽կꜤ♶➑〳⟄⥂䭯平緸涸䔂䏞罜⚂鵮餻✮平緸⠏䒗涸
⸆腊告鵛䎃勻剣盟デ䭷ⴀꜤ㶸㖈㼆됎碫ㄤ嵳峕梠㞯❡欰♶ⵄ䕧ㆇ涸〳腊䚍➃⼜䒓映䬐䗱Ꜥ涸⢪欽꡼
곿կ 

㖈劥俒务䧮⼜㼜➝絏➢銯棴暅끩殜子䀙涸兜䬘千䗞琁縄嵳忢ㄤ蚚Ⱎ暵㝱㼷䀙棇棟9尼嵳忢副佐꧋涸㹊
꣢平緸⟄⿺➢㔐佐ⵄ欽䊨⾊蜦》涸平緸ⵄ欽FTIRㄤEDX鵳遤ⴔ區涸✲⢾կ 

1Ꜥ㼆됎碫涸䕧ㆇ 
鵂⿡歋剣嫫♲♨㛇ꝩ菺菱欽꣈寓嶃俱ⵖ䧭涸嶃俱鄄欽⡲平緸涸⥂䫡芘告㛇✵梠㞯⥂䫡罌贊梡

㖈溶絑䒓映⢪欽Ꜥկ搬罜鵛䎃勻⛲剣Ꜥ㼆됎碫鸣䧭♶ⵄ䕧ㆇ涸盟デկ呏研Marina Nikolaou瘝➃涸俒柄
㼆✵縄ꬋ됎됚됎湡䡹둉猰涸帜宐됎勻霹䔲炻ꃑꜤ鴪ⵌ58 mg/L傞㽠⠔鸣䧭䕧ㆇ罜㼆✵둈됎勻霹䔲
炻ꃑꜤ鴪ⵌ70 mg/L傞㽠⠔鸣䧭䕧ㆇկ鵯邍僈㥵卓됎碫Ɤ劍凐ꪪ✵넞崽䏞涸炻ꃑꜤ⛓务〳 腊⠔㼆둕ծ聽ծ
胄ㄤ牟絑禹絡鸣䧭䰀㹲2կ 
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2㔐佐ⵄ欽傞䨾㶸㖈涸꡼곿 
㔐佐ⵄ欽平㖞⢪欽涸平緸傞꨽銳㼆平緸涸勞俱ծ欽✵⥂䫡涸ꜤㄤⰦ➭剣㹲暟餘鵳遤⚚呔䱽ⵖず傞꨽

銳呏研㔐佐ⵄ欽涸湡涸ⵄ欽ⴔ區霃㢊鵳遤崵㹁կ 
FTIR〳⟄霋ⵆ平緸ㄤ平絁务⢪欽涸紦絶涸勞餘EDX〳⟄鲽匠模䧭⥂䫡芘务䨾⢪欽涸Ꜥ瘝涸⯋稇ⴔ區

㔔姼䎾欽✵㔐佐ⵄ欽⾲俱涸盗椚կ 

3崵㹁霚呋 
崵㹁霚呋僽⫸ꛚ됎絁鵯猫⽀♧涸紦絶ㄤ㼜紦絶絕䧭勲涸緸碫կ愿3a։d僽㖈銯棴暅끩殜子䀙ㄤ

蚚Ⱎ暵㝱㼷䀙ꅷ꧋涸平緸ㄤꛚ됎絁կ愿4a։d僽㖈㔐佐ⵄ欽䊨⾊蜦》涸平緸կ 

 
(a)㖈끩殜子䀙涸兜䬘千䗞琁縄嵳忢ꅷ꧋ (b)㖈끩殜子䀙涸兜䬘千䗞琁縄嵳忢ꅷ꧋ 

 
(c)㖈끩殜子䀙涸兜䬘千䗞琁縄嵳忢ꅷ꧋ (d)㖈暵㝱㼷䀙棇棟9尼嵳忢ꅷ꧋ 

愿3. (a)~(d)㖈嵳忢ꅷ꧋涸平緸ㄤꛚ됎絁 
 

 
愿4. (a)~(d)㖈㔐佐ⵄ欽䊨⾊蜦》涸平緸 

4⢪欽鄳縨ㄤ崵㹁勵⟝ 

⢪欽㖈⩫用尺」矿紤㢪ⴔ⯕⯕䏞雦IRTracerTM-100副㸝鄳꣡⟝⽀妃导㼘㘗ATR崵㹁鄳縨Quest涸禹絡ծ
⟄⿺蚃⯕X㼘絁ⴔ區鄳縨EDX-8000鵳遤✫ⴔ區կぐ鄳縨涸㢪錜㥵愿5ծ6䨾爙崵㹁勵⟝㥵邍1ծ2䨾爙կ㥵愿
3ծ4䨾爙㖈劢㼆崵㹁霚呋鵳遤⸈䊨ㄤ暵婋곫㢅椚涸䞔ⲃ♴鵳遤✫ⴔ區կ 
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愿5. IRTracer-100䊩ծQuest〸 

 

 
愿6. EDX-8000 
邍1. 崵㹁勵⟝ 

鄳縨 
IRTracer-100 

ꆄ夫瀖兪⡤ATR꣡⟝ 
鄳縨 EDX-8000 

ⴔ鳹桧 4 cm-1 X㼘絁盗ꬶ勞 Rh 

䪊䲽妃侨 45 歏⾓/歏崨 
50 kV (Al-U) / Auto 
15 kV (C-Sc) / Auto 

ⴗ駙ⴅ侨 Happ-Genzel 孧㔵 溫瑟 

唬崵㐼 DLATGS ⴔ區湬䖈 3 mmφ 

ATR倰岁僽Attenuated Total ReflectionⰌ导㼘崵㹁倰岁涸皍獦կ鸑鵂㖈霚呋邍꬗崵㹁Ⰼ导㼘⯕絁
〳⟄䖤ⵌ霚呋邍꬗涸エ佐⯕靶կ⯕涸瑬鷳帿䏞⚹Ⳝμmկ崵㹁涸䞔䕎㥵愿7䨾爙կ 

 
愿7. ATR崵㹁涸䞔䕎 

蚃⯕X㼘絁ⴔ區倰岁僽㼆霚呋撑㼘X㼘絁鸑鵂崵㹁霚呋务䨾ゎ⯋稇❡欰涸蚃⯕X㼘絁㼆Ⱖ䧭ⴔ鵳遤ⴔ
區涸倰岁կⲥ湬㐼撑㼘湬䖈呏研霚呋㣐㼭鷥䭊✫3 mmφ涸❡ㅷկ崵㹁孧㔵⚹溫瑟կ 

5ⵄ欽FTIRㄤEDX涸崵㹁絕卓 
愿8ծ9䨾爙⚹ⵄ欽FTIRㄤEDX涸崵㹁絕卓կ 
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愿 8. 崵㹁絕卓 

歋FTIR涸崵㹁絕卓〳濼愿3a։d僽⟄翸⛩掜⚹⚺銳䧭ⴔ涸暟餘Ⱖ➭霚呋务⺫ゎ翸⚋掜ծ⟄
⿺⡲⚹幑⸈⵫涸焫ꃑꛠㄤ炊ꃑ渮կ鸑鵂EDX涸㹁䚍ㄤ㹁ꆀⴔ區邍僈愿3a։d涸Ꜥゎꆀ鳅⡛㖲㼭
✵0.03 wt%䎇⚂尵剣Ꜥ⥂䫡芘կ 

〥♧倰꬗䧮⼜封梡愿4a։d⢪欽✫翸⛩掜ծ翸⚋掜ㄤ翸ꃀ腂瘝涸ぐ猫翸ざ暟կ〥㢪愿4
a涸Ꜥゎꆀ⚹15 wt%愿4b涸Ꜥゎꆀ⚹8 wt%㢴✵Ⱖ➭霚呋〳⟄䲀崵僽Ⱘ剣Ꜥ⥂䫡芘涸 

呋ㅷ愿 FTIR 涸崵㹁絕卓 
紤㢪⯕靶 

EDX 涸崵㹁絕卓 
蚃⯕ X 㼘絁ⴔ䋒 

㹁䚍佪卓翸⛩掜ծ翸⚋掜 

㹁䚍佪卓翸⛩掜ծ焫ꃑꛠծ炊ꃑ渮 

㹁䚍佪卓翸⛩掜ծ焫ꃑꛠծ炊ꃑ渮 

㹁䚍佪卓翸⛩掜 
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愿 9. 崵㹁絕卓 

6䚪絕 
㖈劥俒务䧮⼜ⴔ區✫㖈嵳忢副佐꧋涸嵳峕㘏㖤㝕俱平緸ㄤ㖈㔐佐ⵄ欽䊨⾊蜦》涸平緸կ➢絕卓勻

溏平緸涸勞俱㣐ꆀ⢪欽✫翸⛩掜ծ翸⚋掜ㄤ翸ꃀ腂կ鵯❈勞俱ꅾꆀ鲽怓嵥㖈嵳务僒✵ⵌ鴪嵳忢䎇⚂
䖎㺂僒⡲⚹嵳峕㘏㖤佐꧋饰勻կ 

FTIR〳⟄㼆剣纸暟ㄤ鿈ⴔ偽纸暟鵳遤㹁䚍㔔姼〳⟄䘯鸟鲷㹁平緸涸⚺銳䧭ⴔկ〥㢪鸑鵂EDX蜦䖤涸
⯋稇⥌䜂〳⟄刿霫絈㖑儑爙平緸涸暵䖄⢾㥵僽や㶸㖈⥂䫡芘կ 

7. ⿬罌俒柄 
[1] Ishimura, T.; Iwai, I.; Matsui, K.; Mattonai, M.; Watanabe, A.; Robberson, W.; Cook, A.; Allen, H.L.; Pipkin, W.; Teramae, N.; 
Ohtani, H.; Watanabe, C. Qualitative and quantitative analysis of mixture of microplastics in the presence of calcium 
carbonate by Pyrolysis-GC/MS. Journal of Analytical and Applied Pyrolysis, 2021 (157): 105188. 
[2] WK67788 - New Test Method for Identification of Polymer Type and Quantity (Mass) Measurement of Microplastic 

样品图 红外光谱 荧光 X 射线分布 

定性结果：聚酰胺、醋酸盐 

定性结果：聚乙烯、聚丙烯、聚酰胺 

定性效果：聚乙烯 

定性结果：聚酰胺 
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Particles and Fibers in Waters with High-to-Low Suspended Solids Using Pyrolysis-Gas Chromatography/Mass 
Spectrometry: Py-GC/MS. 
[3] Joint ISO/TC 147/SC 2 - ISO/TC 61/SC 14 WG: Plastics (including microplastics) in waters and related matrices. 
[4] Pipkin, W.; Belganeh, R.; Robberson, W.; Allen, H.L.; Cook, A.; Watanabe, A. Identification of Microplastics in 
Environmental Monitoring Using Pyrolysis-GC-MS Analysis. LCGC North America. 2021 April 01; 39(4):179-186. 
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4.5 Ⱖ➭ 

 
 
㔿⡤䏑䒙暟务ꤑ✫副俒务涸剣嫫剣㹲暟餘⟄㢪鵮剣♧鿈ⴔ㔿䏑僽〳⟄鵳遤ⱄ㔐佐ⵄ欽涸կⱄ㔐佐ㄤⵄ

欽僽剣佪Ⲹ㼱㔿䏑❡欰ㄤ梠㞯寓群涸ꅾ銳䩛媯կ鸑鵂㔐佐ㄤⱄⵄ欽䏑紺ծ䏑㝕俱ծ䏑ꆄ㾩瘝ⱄ欰餴彂♶➑
Ⲹ㼱✫䏑暟ꆀ鵮蒜紨✫⾲勞俱餴彂կ㔔姼䎾⸈䔂㔿⡤䏑暟㔐佐涸盗椚ㄤ港漛կ劥畎ⰻ㺂➝絏✫䀙峸 XPSծ
EPMA 瘝⟉㐼㖈㔿⡤䏑暟㔐佐港盗ⴔ區倰꬗〳腊⠔䎾欽涸呩⢾⟄⣘湱Ⱒ遤⚌➃プ⿬罌կ 
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鸑鵂「䱽ꃑ赤㼆⽓卌㘗ꆄ瀤瀖⚥ꥧ䕎ꆄ鵳遤 XPS 㹁ꆀ邍䖄 

䶰 銳랕꜈瀤邍꬗鸑䌢Ⱘ剣⾩鴪Ⳝ涰紵碛涸餛ꆄ㽻Ⱖꆄゎꆀ鵴⡛✵ XPS 涸䌢錞唬ⴀꣳ~0.1 at%⚂⾩
䏞鵴㣐✵ XPS 涸唬崵帿䏞~10 nm霪餛ꆄ㽻涸㶸㖈㼋荝偽岁湬䱹ꅷ欽 XPS 䪮助蜦䖤Ⱖⰻ鿈㺢ꆄ梠䌄涸
剣佪⥌䜂կ劥俒⟄餥䊜餎⚪宐Ꜿ峯ꆄ瀤呋ㅷ⚹⢾ꅷ欽ꬋ孻⻊䚍ꃑ皍⽀剣佪㖑⿡ꤑ✫㾓誋 XPS ⥌尼涸餛ꆄ
㽻⡙✵ゎ灹랕꜈瀤剒㢪㽻⟄⿺䎁䪓 XPS ꆄ⥌尼涸ゎ꞉瀤暟㥵涯✻瀖껷妃ꅷ欽 XPS 蜦䖤✫ꥧ䕎
ꆄ涸♧禹⴩ꅾ銳㹁ꆀ侨研կ 
Ⱒꝶ霒ゎ灹랕꜈瀤  ꆄ  XPS 
 

子卌㘗ꆄ瀤涸儑衼暵䖄僽ꆄ㖈鲿ꆄ瀤暟⚺銳⚹ゎ灹랕꜈瀤务䌢⟄兪呔ꆄAu+ㄤ紵碛紩⺫⡤ꆄAu0
涸䕎䒭餻㶸㔔偽岁鸑鵂⯕㷖儑䗎Ꞥ錜㻋罜鄄獦⚹ꥧ䕎ꆄկꥧ䕎ꆄ涸ꆀ⻊邍䖄僽子卌㘗ꆄ瀤灇瑕涸掚
挿椚鍒ꥧ䕎ꆄ餻㶸朐䙖剣ⵄ✵佖㊤子卌㘗ꆄ瀤涸鷥ⲅ⟄⿺模㊤ꆄ涸䗎錜䧭瀤纸ⵖկ搬罜ꥧ䕎ꆄ
ꦼ⟄鸑鵂䌢錞倰岁鵳遤ⴔ猌ㄤⴔ區湡⵸Ⱒ✵子卌㘗ꆄ瀤务♶ず餻㶸朐䙖ꆄꆀ⻊邍䖄涸䊨⡲됮剣封邍霪
灇瑕倰ぢ䚉꨽ⴔ區䪮助♸倰岁涸瑲灶կ 

㛇✵姼务㕂猰㷖ꤎ㖑椕⻊㷖灇瑕䨾灇瑕プ♰屮⿺Ⱖ㔙ꢭꅷ欽鷶紩ꃑ赤♸XPS湱絕ざ涸䩛媯䒊用✫剣佪
⚂〳ꬑ㹁ꆀ邍䖄子卌㘗ꆄ瀤务ꆄ餻㶸朐䙖涸倰岁䎇⟄餥䊜餎⚪宐Ꜿ峯ꆄ瀤呋ㅷ⚹⢾蜦䖤✫♧禹⴩ꆄ餻
㶸朐䙖涸㹁ꆀ⻊侨研կ霪倰岁ꅷ欽ꬋ孻⻊䚍ꃑ⿡ꤑ✫鸣䧭XPSꆄ⥌尼㾓誋涸餛ꆄ㽻⡙✵ゎ灹랕꜈瀤剒㢪㽻
⟄⿺鸣䧭XPSꆄ⥌尼䎁䪓涸Mg⚺銳勻彂✵涯✻瀖䎇껷妃ꅷ欽XPS蜦䖤✫ꥧ䕎ꆄ涸㹁ꆀ侨研⺫䭍
AuծAsゎꆀծAu+♸Au0涸嫱⢾ծAu0紵碛곾磜涸㽯㼄⟄⿺副鶣⿬侨ꥥ랕꜈瀤곾磜♶ず帿䏞涸」⻊錞䖒կ霪倰
岁鸑鵂唬崵ꃑ赤很巊务涸FeծAsծAuゎꆀ雦皾ⴀぐ妃ꃑ赤鄄很鍒涸邍㽻랕꜈瀤务AuծAs涸ゎꆀ䎇⠮皾
ⴀ鄄很鍒랕꜈瀤涸⾩䏞կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸⯕歏㶩腊靶⟉AXIS Supra 

 
愿 1. 䀙峸 AXIS Supra 㘗⯕歏㶩腊靶⟉ 

1.2 ⴔ區勵⟝  
慨封彂⽀蒀 Al ꬶ(Al Kα1486.6 eV) 
X 㼘絁歏⾓15kV 

鸑腊礵絈靶 40 eV 
䪊䲽鸟䏞礵絈靶 0.1 eV 
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2絕卓♸雭雿 

䭽撑ꃑ赤倰呩錛愿2➢瀤瀖呋ㅷ务⣜妃⿡ꤑ♧㹁侨ꆀ涸〳很鍒勞俱务ꢂ倰呥ワ㔵꣊䕧⼓㚖欽勻邍
爙邍꬗㽻⾩䏞❡欰♧禹⴩㔿⡤呋ㅷ⽰Pynn = 0ˊ4)欽✵XPSⴔ區很巊呋ㅷ⽰Pynet(aq), n¼ 0ˊ4欽
✵⯋稇ⴔ區կ⢾㥵Py3僽䭷絑鵂3妃ꃑ赤䗄梠た涸磋劣呋ㅷ罜Py3et(aq)邍爙很鍒たゎ剣Py3剒곝㽻랕꜈瀤㽻
邍爙⚹Py3et(s)涸很巊կ 

 
愿2. ꃑ赤崨玐愿䖤ⵌ♧禹⴩㔿⡤呋ㅷPynn=0-5♸巊⡤呋ㅷPynet(aq)n=0-4,ず傞⠮皾ꃑ赤䱈涸랕꜈瀤

Pynet(s)n=0-4⾩䏞 

 
愿3. Py0, Py1⿺Py2呋ㅷ涸Fe 2p (a), S 2p (b)⿺As 3d (c)涸XPS靶愿 

愿3儑爙✫呋ㅷPy0ծPy1ㄤPy2涸Fe 2pծS 2pㄤAs 3d XPS靶愿կ㼆✵Py1ㄤPy2⡙✵706.9ㄤ708.2 eV
涸⚙⚡Fe 2p3/2油ⴔⵆ䔱㾩⚹FeS2⿺Fe-As-Sկ162.3 eV涸S 2p䔱㾩✵FeS2务涸S暟猫40.7 eV㢅涸As 3d油䔱
㾩⚹As-Fe-Sկ副鶣XPS絕卓邍僈Py1ㄤPy2♶㶸㖈邍꬗孻⻊㽻霹僈鸑鵂ꃑ赤〳剣佪⿡ꤑ邍꬗孻⻊涸暟餘կ
ず呋Py3-Py4呋ㅷ邍꬗⛲♶ゎ剣孻⻊㽻劥俒劢絛ⴀ愿靶կ㼆✵Py0FeծSㄤAs湱䎾靶油獴荛刿넞絕ざ
腊鵯邍僈Py0务㶸㖈儑满涸邍꬗孻⻊Fe 2p3/2油⡙✵711.4 eV⟄⿺⽡糠油⡙✵714.6 eV䔱㾩⚹Fe3+〳
腊⚹孲孻⻊暟կ湱䎾㖑169.5 eV涸S 2p3/2油〳䔱㾩⚹孻⻊欰䧭涸炻ꃑ渮163.3 eV涸烯油䔱㔔✵랕꜈瀤孻
⻊涸⽀餘䙖炻As 3d絕ざ腊(44.8 eV)〳䔱㾩⚹As2O3կ 
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愿4. 㖈呋ㅷPy0 (a)ծPy1 (b)ծPy2 (c)ծPy3 (d)ㄤPy4 (e)涸♲⚡♶ず⡙縨佐꧋涸Au 4f靶愿կ 

愿4絛ⴀ✫Py0-Py4呋ㅷ涸Au 4f靶愿嫦⚡呋ㅷ㖈♶ず涸ꅷ呋⡙縨ⴔⵆ鵳遤♲妃崵ꆀկ㼆✵Py0呋ㅷ愿
4a㖈93.8 eV㢅涸烯油⚹Fe3+ 3s油㖈89.4 eV㢅涸䔂油⚹Mg 2s勻荈涯✻瀖❠〳腊㶸㖈䗎烯涸Au 4f⥌
尼告Ⳝ⛖模Ⰼ鄄Mg 2s油㽵䨾銻渷կMg 2s油㼆Au 4f⥌尼㶸㖈⚚ꅾ䎁䪓子卌㘗瀤瀖务Mg崽䏞嫱Au넞鵛⛖
200⦔㔔姼鵯⛲僽霪禹⴩呋ㅷ鵳遤XPS邍䖄傞㶸㖈㔮ꦼ涸⾲㔔⛓♧կ湱嫱⛓♴넞餘ꆀ涸ꆄ⥌尼㥵愿4b-e
䨾爙霹僈ꃑ赤〳剣佪⿡ꤑ邍꬗⥌尼꣖䮢㽻ㄤゎ꞉焫ꃑ渮կ愿4b-e涸䨾剣靶愿㖈~84.5 eV涸絕ざ腊㢅儑爙ⴀ
僈儑涸Au 4f7/2油88.2 eV涸Au 4f5/2油♸Mg 2s油ծFe 3s油鿈ⴔꅾ〜կ⢪欽3.67 eV涸荈偒鲪麤ⴔ鄬ㄤ油꬗
獤嫱⚹4:3⡲⚹紨勲勵⟝Au 4f靶油〳䬾ざ⚹Au+ㄤAu0⚙猫⻊㷖䙖Carlin㘗ꆄ瀤䎯务⚙猫鄄兜麑䱹「涸⻊
㷖朐䙖կ㛇✵Au0 4f7/2絕ざ腊⡙縨「㽯㼄䕧ㆇ♸㗌朐ꆄ㾩ꆄAu0 4f7/2油⧩⚹84.0 eV湱嫱곫雦霪呋
ㅷ务ꆄ紵碛磜㶩涸䎂㖲㽯㼄㣐㢴⡛荛6 nm84.1 eV剒㼭㽯㼄〳腊鴪ⵌ1-2 nm84.4 eVկ儑搬㥵姼㼭
㽯㼄涸ꆄ紵碛磜㶩⟄⿺ppm紩涸崽䏞㖈䖎㣐玐䏞副㼋荝ꥧ䕎ꆄ㖈儑䗎Ꞥㄤ⯕靶㷖副涸邍䖄匧Ⱘ䮋䧶䚍կ
呏研鸑鵂靶油䬾ざ蜦䖤涸油꬗獤嫱Au+/Au0〳⟄⠮雦Au+ㄤAu0涸湱㼆ゎꆀ愿5Ⱖ务Au0紵碛磜㶩⽑
嫱涸䎂㖲⧩⚹31.2荛59.8%邍僈➢♧⚡ꅷ呋⼓㚖ⵌ〥♧⚡ꅷ呋⼓㚖涸Au暟猫ⴔ䋒剣❈♶㖲⺣♸➢Ⱖ➭䪮
助⢾㥵TEM䲀倗涸湱䎾⧩薴㔵➢剒㼭ⵌ넞鴪95%湱嫱➢XPS侨研䬾ざ䖤ⴀ涸絕卓鄄雩⚹Ⱘ剣⠏馊
涸䬄呋去邍䚍ㄤ絡雦䠑⛐կ 
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愿5. Py1-Py4涸Au 4f XPS靶油䬾ざ⠮雦涸Au+ㄤAu0䙖涰ⴔ嫱կ嫦㼆勵䕎去邍勻荈♧⚡ꅷ呋⡙縨涸Au+랕蒀ㄤAu0覰蒀

涸涰ⴔ嫱絕卓կ 

副鶣雭雿涸Au+/Au0嫱ծAu0紵碛磜㶩涸㽯㼄㼆Carlin㘗ꆄ瀤瀖涸灇瑕Ⱘ剣ꅾ銳䠑⛐㔔⚹㸐⼜㼆ꆄ紵碛
磜㶩涸䕎䧭纸ⵖծ瀤巊怵⻊ㄤ侮⡤䧭瀤垷㘗瘝꡼곿䲿ⴀ✫倝涸錛鍒կ鸑鵂孻⻊ㄤꃑ赤剣佪⿡ꤑ⥌尼꣖䮢涸
ꆄ餛泳㽻ㄤ䎁䪓⥌尼涸焫ꃑ꞉僽㹊梡ꥧ䕎ꆄ䧭⸆XPS邍䖄涸Ⱒꝶ呋ㅷⵖ㢊姿낢կ 
 

3絕雿 
子卌㘗ꆄ瀤瀖务ꥧ䕎ꆄ涸 XPS 邍䖄㹁ꆀ㖑霆僈✫猌㶩 Au+ㄤ紵碛곾磜 Au0 涸Ⱏ㶸䳶爙✫子卌㘗

瀤瀖灇瑕곭㚖涸雽㢴⟁➃㔮䞨涸꡼곿կꤑ✫Ⱆ雩涸⡛ppm 紩ꆄ崽䏞ㄤ瀤瀖务ꆄ暟猫涸匧㼭紵碛紩
㽯㼄㢪鵮封梡✫랕꜈瀤涸⥌尼꣖䮢邍꬗㽻CAu0.1 at%⾩䏞>侨涰紵碛ㄤ䎁䪓⥌尼涸焫ꃑ꞉絆ⴔ僽
鸣䧭 XPS 邍䖄㔮ꦼ涸⚺銳⾲㔔կ껷妃㹊梡✫ꅷ欽 XPS 㼆子卌㘗瀤瀖务ꆄ⯋稇⻊㷖䙖鵳遤✫㹁ꆀⴔ區կ歋✵
呋ㅷ务ꆄゎꆀ⡛ծⴔ䋒♶㖲⚂靶油ꢂ㶸㖈匹湱䎁䪓㔔姼ⵄ欽 XPS 邍꬗併䠭涸暵䖄絕ざざ椚涸呋ㅷ邍꬗⵸
㢅椚倰岁䩞腊䖤ⵌ鳅㥩涸崵霚絕卓ꅷ欽䀙峸 AXIS Supra ⟉㐼崵霚涸 XPSⵄ欽Ⱖ㣐⸆桧涸暵䚍䖤ⵌ✫
⥌㐾嫱鳅㥩涸靶油侨研剣佪䲀⸓✫灇瑕鵳㾝կ 

 

⟄♳ⰻ㺂勻彂✵⟄♴ざ⡲俒畎 
[1] M.Z. Yang, Q. Wan, X. Nie, S. X. Luo, Y. H. Fu, P. Zeng and W. Q. LuoJ. Anal. At. Spectrom., 2021, 36, 1900. 
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餴彂⻊㔐佐䏑傊Ꝋ歏寑姻餏匧勞俱嵥鷥 EPMA 邍䖄呩⢾ 

䶰 銳ⵄ欽ぐ碫佖䚍㢅椚ꛏ㼆䚍㖑灶ꤑ歏匧勞俱邍꬗涸剣纸芘⟄䛪撑곾磜邍꬗涸毜宐䚍䊵䒗鵳罜䲿넞
嵥鷥佪卓僽㹊梡䏑傊Ꝋ歏寑넞佪餴彂⻊䗄梠ⵄ欽涸ꅾ銳梠蒜կ䀙峸歏㶩确ꛏⰯ곥넞⾝併䏞♸넞ⴔ鳹桧〳
鸑鵂㼆馄鲽⯋稇 F 涸ⴔ䋒暵䖄鵳遤剣佪邍䖄鵳罜㹊梡歏匧곾磜邍꬗剣纸芘灶ꤑ佪卓霉⟟⟄⿺⚹䊨蒌⠏⻊ծ
纸椚灇瑕䲿⣘猰㷖〳ꬑ涸䭷㼋կ 

Ⱒꝶ霒Ꝋ歏寑 餴彂⻊㔐佐 嵥鷥  EPMA  䀙峸 

 

䪮助暵挿 
 〳⟄鸑鵂F⯋稇涸ⴔ䋒暵䖄勻邍䖄剣纸芘涸餻㶸朐䙖կ 
 䀙峸歏㶩确ꛏⰯ곥넞⾝併䏞ծ넞ⴔ鳹桧暵䚍〳剣佪邍䖄歏匧勞俱务馄鲽⯋稇Fկ 

 
ꥥ满倝腊彂歏⸓导鲨涸䘯鸟Ⱓ饰⟄⿺歏㶩❡ㅷ涸♶倗刿倝矿去Ꝋ猌㶩歏寑涸欽ꆀ傈渤㟞Ɤꥥ⛓罜

勻Ꝋ猌㶩歏寑涸盟䏑ꆀ⛲䚉ⶢ副⼮[1]կ研盟麤2020 䎃➑务㕂㽠剣馄鵂 250 ➉㗌ծꅾꆀ鴪 50 ♰ょ涸䏑
傊Ꝋ猌㶩歏寑꨽銳㢅椚կ➢梠㞯⥂䫡ㄤ餴彂㔐佐ⱄⵄ欽涸錭䏞ⴔ區䏑傊Ꝋ猌㶩歏寑涸餴彂⻊㔐佐Ⱘ剣ꅾ
銳涸梡㹊䠑⛐կ 

㖈䊨⚌⻊㢅椚鵂玐务䏑傊Ꝋ歏寑絑纸唒灶烱㢅椚た姻ծ餏匧歏匧勞俱幊ざ㖈♧饰姻ծ餏匧歏匧勞
俱涸넞佪ⴔ鷥僽㹊梡⚙罏넞佪餴彂⻊䗄梠ⵄ欽涸ꅾ銳梠蒜կ㥵姻ծ餏匧歏匧勞俱♶腊곫⯓ⴔ猌太⠔㖈♧㹁
玐䏞副꣭⡛た絯ⲅꆄ涸佪桧㟞⸈た絯㢅椚崨玐涸撑勇玐䏞կ  

嵥鷥岁㼆䗎絈磜暟俱涸ⴔ鷥勻霹僽♧猫剣佪涸䪮助䩛媯ⴔ鷥暟俱邍꬗涸危毜宐䚍䊵䒗僽嵥鷥䪮助䎾
欽涸⵸䲿暟俱劥魧涸暟椚絕匬⟄⿺邍꬗⻊㷖䚍餘僽Ɀ㹁暟俱곾磜邍꬗危毜宐䚍䊵䒗涸Ⱒꝶ㔔稇կꝊ歏寑
餏匧歏匧勞俱瀖㟯㾩✵ⴔ㶩兪⡤ッ梡㽻朐絕匬倗鄬꬗⟄ⴔ㶩ꝶ⚹⚺♶껒ㄤ玐䏞鳅⡛邍꬗匧䚍鳅烯
㼆宐ⴔ㶩⩐匧⡲欽鳅㼭㔔罜Ⱘ剣鳅䔂涸㣔搬涸毜宐暵䚍罜姻匧勞俱㥵꛻ꃑꝊ瘝㾩✵猌㶩兪⡤倗鄬꬗⟄
猌㶩ꝶ⚹⚺Ⱘ剣鳅넞涸♶껒ㄤꝶ腊匧䚍鳅䔂㼆匧䚍宐ⴔ㶩Ⱘ剣鳅㣐涸エ䒸⸂㔔姼Ⱘ剣鳅䔂涸㣔搬危
宐䚍կ㛇✵姼ꅷ欽嵥鷥䪮助㹊梡姻ծ餏匧歏匧勞俱涸ⴔ鷥Ⱘ剣椚雿〳遤䚍կ 

搬罜姻ծ餏匧崞䚍暟餘僽鸑鵂剣纸磨絕⵫翸⨊孮⛩掜ծPVDF磨꣡㖈꧋崨⡤邍꬗䌢錞纸唒灶烱
㢅椚たꦼ⟄㹊梡歏匧勞俱곾磜♸剣纸磨絕⵫涸鍒猌❠⽰姻ծ餏匧곾磜邍꬗➠⺫醙✫♧㽻Ⱘ剣湱⡃絆䧭
涸剣纸餘芘鵯㽻剣纸芘䲁渷✫姻ծ餏匧勞俱곾磜⾲剣涸邍꬗危毜宐䚍餘⢪䖤䌢錞涸嵥鷥ꦼ⟄⢪䖤✳罏ⴔ
鷥䒓勻կ 

㔔姼⚹ꛏ㼆䚍涸灶ꤑ歏匧勞俱邍꬗涸剣纸芘⟄䛪撑곾磜邍꬗涸毜宐䚍䊵䒗鵳罜䲿넞嵥鷥佪卓涸ぐ
碫佖䚍嵥鷥岁䎾鵘罜欰կ湡⵸佖䚍嵥鷥㔐佐䏑䒙Ꝋ猌㶩歏寑歏匧勞俱倰岁⚺銳剣揬掔佖䚍嵥鷥ծFenton
佖䚍嵥鷥ծ熋瀤嵥鷥瘝կ 

䀙峸歏㶩确ꛏ꧋䧭剣ⰯⰨ넞ⴔ鳹桧ㄤ넞⾝併䏞涸歏㶩䧭⫸禹絡⿺岚靶䧭ⴔⴔ區禹絡〳㹊梡㼆歏匧勞
俱곾磜〳錠⻊儑䗎䕎頗錜㻋⿺䗎⼓䧭ⴔⴔ區〳 剣佪霉⟟歏匧곾磜邍꬗剣纸芘灶ꤑ佪卓鵳罜䭷㼋䊨蒌⠏
⻊կ 
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1⟉㐼 
䀙峸EPMA-8050G㖞封㼘㘗歏㶩确ꛏ儑䗎ⴔ區⟉ 

    
 

2絕卓♸雭雿 
歏匧勞俱务剣纸磨絕⵫⚺銳⚹翸⨊孮⛩掜PVDFF⯋稇僽翸⨊孮⛩掜涸暵䖄⯋稇⚂歏匧勞俱⾲邍

꬗䎇♶ゎ剣F⯋稇կ㔔姼〳⟄欽F⯋稇涸ⴔ䋒暵䖄勻邍䖄剣纸芘涸餻㶸朐䙖կ 

2.1 揬掔佖䚍嵥鷥EPMA崵霚呩⢾ 
揬掔佖䚍⽰鸑鵂揬掔䧴罏掚鍒涸倰岁㖈넞庛♴⢪䖤剣纸磨絕⵫勞俱ⴔ鍒➢罜凐ꪪⴀ歏匧勞俱곾磜涸

⾲映邍꬗鵳罜匧㣐涸䲿넞た絯嵥鷥涸佪桧[2]կ 
㼆羟揬掔佖䚍⵸た歏匧곾磜暟ⴔⵆ㖈ꂊ礵务馄㡮岚꩎虹ⴔ侔た》鷓ꆀ䝧嵥巊忹㖈鲿梯晙副荈搬굥

䎁た欽㼋歏脸䌄磨》㼱ꆀ磋劣鵳遤 EPMA⯋稇꬗ⴔ區⾲呋⿺揬掔た呋ㅷ崵霚絕卓ⴔⵆ錛愿1䨾爙aծc
⿺愿1bծdկ 

     
愿1. 歏匧勞俱揬掔佖䚍⵸ծたEPMA꬗ⴔ區 

胜侔㼘歏㶩⫸愿1(a)ծ愿1(c)㼆嫱儑爙歏匧勞俱⾲呋㔙翸梡韌僈儑絑揬掔㢅椚た歏匧勞俱곾磜ꢂ
涸㔙翸梡韌僈儑꣭⡛⚂鿈ⴔ椕朐歏匧勞俱곾磜鄄灶㗁❡欰✫磜䏞鳅㼭涸곾磜絕ざ愿1(b)F⯋稇涸ⴔ䋒
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暵䖄〳濼歏匧勞俱⾲呋곾磜ワ㔵⺫銻剣㣐ꆀ偽䎸⻊涸磨絕⵫愿1(d)儑爙揬掔た歏匧勞俱곾磜ꢂ涸磨絕
⵫ゎꆀ僈儑꣭⡛곾磜鍒猌玐䏞䲿넞կ 

2.2 ⡛庛灇熋佖䚍嵥鷥EPMA崵霚呩⢾ 
⡛庛♴剣纸磨絕⵫⠔ⴀ梡腚⻊梡韌넞䔀䙖涸剣纸磨絕⵫㖈鴪ⵌ✫梯槴䙖鲮⻊庛䏞た⠔」䧭梯槴䙖剣

纸磨絕⵫涸磨䚍ㄤ⸂㷖䚍腊匧㣐涸⵴烯✫㖈㢪⸂涸⡲欽♴䖎㺂僒灶烱[3]㔔姼⡛庛灇熋⛲僽䔲⵸嵥鷥佖
䚍涸灇瑕倰ぢ⛓♧կ 

愿2⚹羟絑⡛庛灇熋㢅椚⵸た涸꛻ꃑꝊ䏑傊歏寑灶烱暟곾磜EPMA崵霚絕卓㼆嫱F⯋稇ⴔ䋒暵䖄邍僈
⡛庛灇熋剣佪涸⿡ꤑ✫꛻ꃑꝊ곾磜邍꬗副涸PVDF磨絕⵫կ 

   

   
愿2. ⡛庛灇熋佖䚍⵸ծたEPMA꬗ⴔ區 

2.3 Fenton佖䚍嵥鷥EPMA崵霚呩⢾ 
Fenton岁佖䚍僽ⵄ欽Fenton霚⵫炻ꃑ千꜈ծ⿽孻宐瘝务✳⟟꜈猌㶩(Fe2+)ծㄤ⿽孻宐⛓ꢂ涸Ꝇ导䎾

⪶⻊欰䧭孻⻊䚍匧䔂涸繿㛇荈歋㛇㼜㼜灶烱癃ⴔた蜦䖤涸絈磜紩歏匧勞俱곾磜邍꬗涸PVDF磨絕⵫瘝剣纸
暟㣐ⴔ㶩灶㗁⚹㼭ⴔ㶩꣭鍒⚹宐ㄤ✳孻⻊焫鵳罜鴪ⵌ剣佪⿡ꤑ剣纸芘ծ佖㊤嵥鷥佪卓涸䊨蒌㢅椚[4]կ 

愿3⚹羟絑Fenton佖䚍㢅椚た涸꛻ꃑꝊ䏑傊歏寑灶烱暟곾磜EPMA崵霚絕卓F⯋稇꬗ⴔ䋒愿愿3c儑
爙Felton㢅椚た꛻ꃑꝊ곾磜〫剣〸副鿈ⴔ剣僈儑涸F⯋稇㺢꧋邍僈霪⡙縨➠婎殆剣鿈ⴔ剣纸芘Ⱖ⡮
鿈ⴔ剣纸芘㖲封欰导䎾䎇䖤ⵌ剣佪⿡ꤑկFe⯋稇ⴔ䋒愿愿3e儑爙꛻ꃑꝊ곾磜邍꬗僈儑剣⺫醙䙖䕎䒭涸
Fe⯋稇㺢꧋䲀崵〳腊僽Fenton霚⵫务涸꜈猌㶩⟄导䎾❡暟䕎䒭⺫銻㖈✫歏匧곾磜涸邍꬗կ 

絑鵂Fenton㢅椚た赡搬歏匧勞俱邍꬗涸剣纸餘芘㛇劥鄄⿡ꤑ告欰䧭✫ゎ꜈⺫醙暟կ鵯㽻ゎ꜈⺫醙
暟〳腊⠔䌄勻곾磜涸毜宐䚍餘」⻊鵳罜䕧ㆇ嵥鷥佪卓姼㢪鵮⠔꣭⡛歏匧勞俱紱䏞㟞⸈歏匧勞俱た絯
ⲅꆄ㢅椚涸ꦼ䏞կ 
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愿3. Fenton佖䚍たEPMA꬗ⴔ區 

 

3. 絕雿 
Ꝋ歏寑歏匧剣纸磨絕⵫翸⨊孮⛩掜涸暵䖄⯋稇F⡲⚹馄鲽⯋稇Ⱖ暵䖄X㼘絁Ⱘ剣暵䖄腊ꆀ烯ծ蚃⯕

❡괄⡛ծ僒エ佐⟄⿺靶油僒「ⵌꅾ⯋稇ⶰ油ꅾ〜䎁䪓瘝暵挿㼆唬崵⟉㐼涸⾝併䏞ծⴔ鳹桧㖲剣满鳅넞涸銳
宠կ䀙峸歏㶩确ꛏ鸑鵂ꂁ縨ⰯⰨ⾝併䏞⿺ⴔ鳹桧涸絡♧4薉㼄縄Ⱎ㕐⼱䖈涸Ⰼ翸搋ⴔ⯕兪⡤⟄⿺52.5° 넞⡙
暵䖄X㼘絁唬ⴀ錭ず傞ꅷ欽㣐㽯㼄兪꬗ꢂ騄涸馄鲽⯋稇崵霚⚁欽ⴔ⯕兪⡤〳⟄剣佪㼆Ꝋ歏寑歏匧곾磜涸
F⯋稇ⴔ䋒暵䖄鵳遤邍䖄鵳罜模䧭䏑傊Ꝋ歏寑ぐ碫佖䚍嵥鷥䊨蒌佪卓霉⟟⟄⿺⚹湱Ⱒ纸椚帿Ⰶ灇瑕䲿⣘
猰㷖〳ꬑ涸䭷㼋կ 
 
荝靧呩⢾稇勞勻彂✵歋务㕂瀤⚌㣐㷖⻊䊨㷖ꤎ⡦千纈侅䱇㔙ꢭկ 
 

4. ⿬罌俒柄 
[1] 䓎嶮.  䏑䒙Ꝋ猌㶩歏寑灶烱⿺㺢꛻❡暟嵥鷥涸㛇炄灇瑕[D]. 务㕂瀤⚌㣐㷖, 2015 
[2] Zhang T, He Y, Wang F. Surface analysis of cobalt-enriched crushed products of spent lithium-ion batteries by X-ray 
photoelectron spectroscopy[J]. Separation Purification Technology, 2014, 138: 21-27. 
[3] 桬儱. PVDF磨絕⵫㖈Ꝋ猌㶩歏寑务涸䎾欽灇瑕[D]. 撑傉㣐㷖, 2013. 
[4] Yu J, He Y. A promising physical method for recovery of LiCoO2 and graphite from spent lithium-ion batteries: Grinding 
flotation[J]. Separation Purification Technology, 2018, 190: 45-52. 
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꣡䔶 㔿䏑⽭䏑唬崵倰岁ㄤ䀙峸⟉㐼䎾㼆♧錢邍 
䎸尼 唬崵고湡 ⴔ區倰岁 㼆䎾⟉㐼 곜瀦 

1 

䮦封䚍剣纸暟
VOCs 

곝瑟孞湱蒀靶餘靶岁崵㹁㔿⡤䏑暟务䮦封䚍⽖去捎 GCMS-QP2020 NX 13 
2 곝瑟孞湱蒀靶岁崵㹁㔿⡤䏑暟务䮦封䚍剣纸暟 GC-2010 Pro 18 

3 
곝瑟孞湱蒀靶餘靶岁崵㹁㔿⡤䏑暟务䮦封䚍剣纸暟
ⴔ區 

GCMS-QP2020 NX 27 

4 곝瑟-孞湱蒀靶餘靶岁崵㹁㔿⡤䏑暟务涸薅禹暟 GCMS-QP2020 NX 37 

5 

⼱䮦封䚍剣纸暟
SVOCs 

馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁㕼㡝务
20 猫孽㛇歌ꃑꂾ碫ⱚ蚋婎殆 

LCMS-8045 43 

6 叙た遥欰禹絡崵㹁㔿⡤䏑暟务涸孽㛇歌ꃑꂾ碫ⱚ蚋 
Prominence 孽㛇歌ꃑꂾ

ⴔ區禹絡 
56 

7 
GCMS-TQ8050 䎾欽✵㕼㡝务✳㏲薉(PCDD/Fs)涸唬
崵 

GCMS-TQ8050 61 

8 孞湱蒀靶餘靶岁崵㹁㔿⡤䏑暟务㢴守翫薅ゎꆀ GCMS-QP2020 NX 68 
9 GCMS 岁唬崵㔿⡤䏑暟务 16 猫㢴梠蔉捎 GCMS-QP2020 NX 75 

10 

偽纸⯋稇⿺⻊ざ
暟 

⾲㶩エ佐ⴔ⯕⯕䏞岁崵㹁㔿㹁䏑䒙暟Ꜵ序务涸䚪Ꜵ
ゎꆀ 

AA-7000 83 

11 
焦嶊鍒-抠途⾲㶩エ佐ⴔ⯕⯕䏞岁崵㹁㔿⡤䏑暟务涸
Ⱉ⟟Ꜵ 

AA-7000 86 

12 
ICPMS-2030 禹⴩崵㹁瀤序碫㔿⡤䏑暟务涸ꆄ㾩⯋
稇ゎꆀ 

ICPMS-2030 禹⴩ 89 

13 ICP-OES 岁崵㹁㔿⡤䏑暟务 22 猫ꆄ㾩⯋稇涸ゎꆀ ICPE-9820 93 
14 䀙峸 EDX-7200 㼆䊨⚌㔿䏑㹁䚍-㹁ꆀⴔ區 EDX-7200 97 

15 
腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉ⴔ區䏑傊Ꝋ歏寑务♲
⯋姻匧㔐佐俱涸䧭ⴔ 

EDX-7200 100 

16 猌㶩蒀靶岁崵㹁㔿⡤䏑䒙暟务宐很䚍꣊猌㶩涸ゎꆀ HIC-ESP 104 
17 猌㶩蒀靶岁崵㹁宐餘务 8 猫偽纸꣊猌㶩涸ゎꆀ Essentia IC-16 109 
18 稘㢪〳錛ⴔ⯕⯕䏞雦崵霚㕼㡝务孽宆ゎꆀ UV-2600i 113 
19 稘㢪ⴔ⯕⯕䏞岁崵㹁㕼㡝务涸宊⻊暟ゎꆀ UV-2700i 116 
20 

倝寓群暟 

LCMS-QTOF 崵㹁宐餘务守⻊瀖蹙 LCMS-9050 120 

21 
馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁宐餘务
17 猫Ⰼ孮⻊ざ暟 

LCMS-8050 125 

22 
♲ꅾ㔋匧勍餘靶崵㹁㕼㡝务涸 3 猫Ⱉ徃梠⼧✳掬䒗
匬⡤ 

LCMS-8040 132 

23 GCMSMS 岁崵㹁欰崞껏欽宐务㢴守翫薅ゎꆀ GCMS-TQ8050 136 
24 GC-MS/MS ず⡙稇ⰻ叻岁崵㹁㕼㡝务㢴徃翫薅ꄍ GCMS-TQ8050 142 
25 GC-MS/MS 岁崵㹁㕼㡝务 23 猫剣纸守ⱚ蚋ゎꆀ GCMS-TQ8040 148 
26 GCMS 餏⻊㷖歏猌岁崵㹁梠㞯宐务䖤⯘ꥑ婎殆ꆀ GCMS-QP2020 NX 154 
27 GCMSMS 崵㹁梠㞯宐务䖤⯘ꥑ婎殆ꆀ GCMS-TQ8050 158 
28 孞湱蒀靶-餘靶岁崵㹁㕼㡝务涸㢴守翫薅 GCMS-QP2010 Ultra 162 
29 GCMS 餏⻊㷖歏猌岁崵㹁㕼㡝务涸瀊Ꝇ守⻊瀖蹙 GCMS-QP2020 NX 167 
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30 GCMSMS 崵㹁㕼㡝务 5 猫巊兪⽀⡤⻊ざ暟ゎꆀ GCMS-TQ8050 NX 174 

31 

倝寓群暟 

馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁宐务 7
猫梠㞯꧘慨稇 

LCMS-8050 179 

32 
馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽⟉崵㹁宐务
101 猫蚋ㅷㄤ⚡➃䫡椚欽ㅷ暟餘PPCPs 

LCMS-8050 186 

33 
LC-MS/MS 岁崵㹁宐彂宐务Ⱉ徃梠⼧✳掬ㄤ㔋徃⿽
ꂛ A 

LCMS-8045 202 

34 
AOE 禹絡♸ LC-MS/MS 翫欽ⴔ區欰崞껏欽宐务 46
猫 PPCPs 

LCMS-8050 207 

35 
馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁㖑邍宐
务涸㌄霿ꂼ碫䫒欰稇婎殆 

LCMS-8030 219 

36 
馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁㖑邍宐
务涸㔋梠稇碫䫒欰稇婎殆 

LCMS-8040 229 

37 
馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁㖑邍宐
务涸熬腂碫蚋暟婎殆 

LCMS-8040 236 

38 䀙峸紤㢪儑䗎Ꞥ㹁䚍ⴔ區㕼㡝务涸䗎㝕俱 AIM-9000 246 
39 ⵄ欽⸈掚罈⻊㝕俱靶䎽㼆䗎㝕俱鵳遤㹁䚍ⴔ區 IRSpirit 251 
40 紤㢪䬘削♧⡤䒭儑䗎Ꞥ㼆稘㢪絁꣭鍒㝕俱涸霉⟟ IRTracer-100+AIRsight 254 
41 ⢪欽紤㢪䬘削♧⡤䒭儑䗎Ꞥ崵霚䗎㝕俱䧭ⴔㄤ㽯㼄 IRXross+AIRsight 258 

42 
PY-GCMS ⿺ GC-MS/MS 癃叅䗎㝕俱务涸Ⱙ㘗剣纸
寓群暟 

GCMS-QP2020 NXծ
GCMS-TQ8040 NX 

261 

43 
Py-GCMS 岁崵㹁嵳峕㝕俱务䫒孻⻊⵫ㄤ稘㢪絁珘㹁
⵫ 

GCMS-QP2020NX 265 

44 ⢪欽掚鄬鍒-GCMS ⴔ區騟肕小獤暟务涸䗎㝕俱 GCMS-QP 2020 NX 269 

45 
鸑鵂 PY-GC/MS 㼆梠㞯呋ㅷ务涸䗎㝕俱鵳遤㹁ꆀⴔ
區涸荈⸓⻊䊨⡲崨玐 

GCMS-QP2020 NX 273 

46 
GC-MS/MS ㄤ LC-MS/MS ⴔ區䗎㝕俱エ꣡涸剣嫫剣
㹲暟餘 

GCMS-TQ8040 NX 280 

47 ⵄ欽 FTIR ㄤ EDX ⴔ區嵳峕㘏㖤务涸䗎㝕俱 IRTracer-100+ EDX-8000 286 

48 
䕎頗⿺⟟䙖 

鸑鵂「䱽ꃑ赤㼆子卌㘗ꆄ瀤瀖务ꥧ䕎ꆄ鵳遤
XPS 㹁ꆀ邍䖄 

AXIS Supra 293 

49 
餴彂⻊㔐佐䏑傊Ꝋ歏寑姻餏匧勞俱嵥鷥 EPMA 邍䖄
呩⢾ 

EPMA -8050G 297 
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广州市天河区高唐路230号广电智慧大厦
邮政编码： 510656
电话： (020) 3718-3888

昆明市青年路432号天恒大酒店 908室
邮政编码： 650021
电话： (0871)6315-2986/2987

深圳市福田区天安数码城天展大厦1楼 F2.6-1C
邮政编码： 518040
电话： (0755)8340-2852

广州

昆明

深圳

湖南省长沙市芙蓉区解放西路188号国金中心T1大楼3115室
邮政编码： 410005

长沙

北京市朝阳区朝外大街16号中国人寿大厦14层
邮政编码： 100020
电话： (010)8525-2310/2312 传真： (010)8525-2531

传真： (024)2325-5577

传真： (029) 6273-7879

传真： (0991)230-6273

传真： (0371)8663-2982

沈阳市青年大街167号北方国际传媒中心11层
邮政编码： 110016
电话： 024-23255577

西安市锦业一路56号研祥城市广场A座501
邮政编码： 710065
电话：029-62737878

乌鲁木齐市中山路339号中泉广场14H座
邮政编码： 830002
电话： (0991)230-6271/6272

郑州市中原路220号裕达国际贸易中心A座20层2011室
邮政编码： 450007
电话： (0371)8663-2981/2983

北京

沈阳

西安

乌鲁木齐

郑州

成都市锦江区创意产业商务区三色路38号博瑞•创意成都写字楼
邮政编码： 610063
电话： (028)8619-8421/8422

邮政编码： 210005
电话： (025)8689-0258

重庆市渝中区长滨路2号来福士A座601
邮政编码： 400011
电话： (023)6380-6057

成都

南京

重庆

武汉
武汉市武昌区临江大道96号武汉万达中心31层3112室
邮政编码： 430060
电话： (027) 5908-0488

B座12层

南京市鼓楼区汉中路2号亚太商务楼27层B座

上海市徐汇区宜州路180号华鑫慧享城B2栋
邮政编码： 200233
电话： (021)3419-3888

上海

传真： (021)3419-3666 传真： (020) 3718-3804

传真： (0871)6315-2991 

传真： (0755)8389-3100

传真： (028)8619-8420

传真： (025)8689-0237

传真： (023)6380-6551

传真：(027) 5908-0470

香港九龙尖沙咀海洋中心1028室

电话： (00852)2375-4979

香港

传真： (00852)2199-7438
TSIM SHA TSUI,KOWLOON,HONG KONG
SUITE 1028,OCEAN CENTRE,HARBOUR CITY,




