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痦 1 畎 RoHS 䭷⟁➝絏 
䊨⚌ⵖ鸣遤⚌㼆䧮㕂絑崸封㾝饰满ꬋ䌢ꅾ銳涸⡲欽կⰦ⚥歏㶩歏孞❡ㅷꥥ满猰䪮涸♶倗封㾝猫碫馊

勻馊㢴呋⻊㖈❀ꆄ⻊䊨ծ纸唒ⵖ鸣ծ❜鸑鵘鳕ծ㹻欽歏㐼⿺傈䌢欰崞瘝ぐ⚡곭㚖䖤ⵌ䎛岌涸䎾欽Ⱖ溶絑
幷鷳ⵌ爢⠔欰崞涸倰倰꬗꬗կ 

2022 䎃 5 剢 20 傈妍湅㨼プ⠔㖈Ⱖ㸽緸Ⱆ䋒✫♧고用岁䲿呩(Initiative)䒊雳㼜㔋徃⿽ꂛ ATBBPA
ㄤ⚥Ꝇ守⻊瀖蹙MCCPs幑⸈ⵌ妍湅 RoHS 䭷⟁ꣳⵖ暟餘幡⽀⚥կⰦ㹊ꥥ满歏㶩❡ㅷ涸刿倝䰃去ワ劍馊
勻馊瀊歏㶩❡ㅷ㖈欰❡ծ⢪欽⿺盟䏑瘝欰ㄐワ劍涸ぐ꣌媯鿪⠔ꅺ佞㢴猫剣㹲暟餘絛梠㞯䌄勻⚚ꅾ䕧ㆇկ 

㖈鵯猫胜兞♴妍湅골䋒㹊倶✫⿽綁䭷⟁շ䏑傊歏㶩歏孞霃㢊䭷⟁ո皍獦շWEEE 䭷⟁ոㄤշ歏
㶩歏孞霃㢊⚥ꣳⵖ⢪欽厤❈剣㹲暟餘䭷⟁ո皍獦շRoHS 䭷⟁ոկ鵯⚙고䭷⟁ⴔⵆ✵ 2005 䎃 8 剢 13 傈ㄤ
2006 䎃 7 剢 1 傈䒓㨤䪄遤կWEEE 䭷⟁銳宠欰❡⟱⚌ꅷ欽僒㔐佐霃雦䎇烁⥂鴪ⵌ錞㹁㔐佐桧RoHS 䭷⟁
ⴭ鶖⢪欰❡⾊㹻㽴䘯暟蒀㥩犜欽暟餘涸剏去ㅷ䎇㹊梡䊨⚌⻊欰❡կ2011 䎃 7 剢 1 傈妍湅姻䒭封䋒 RoHS
䭷⟁ 2.0 晜2011/65/EU䎇✵ 2013 䎃 1 剢 3 傈姻䒭㹊倶կ霪倝晜 RoHS 䭷⟁剒㣐涸❭挿僽㸐」䧭♧⚡
CE 叻䘋涸䭷⟁⽰歏㶩歏孞❡ㅷ〫剣㖈痗ざ LVD㸝ⰌծEMC歏煂Ⱟ㺂ծEuP腊佪ㄤ RoHS剣㹲
暟餘ꣳⵖ㔋고䭷⟁傞䩞腊磨餤 CE 叻䘋կ2015 䎃 6 剢 4 傈妍湅골䋒 RoHS 䭷⟁ 2.0 晜涸⥝雧
2015/863/EU姻䒭㼜 4 고龇薅✳歌ꃑꂾDEHPծBBPծDBPծDIBP⸈Ⰶ盗䱽薴㔵荛姼妍湅 RoHS
䭷⟁Ⱏ剣 10 고鄄ꣳ暟餘կ 

 

 
 㕃1. 妍湅RoHS⿺⚥㕂岁錞封㾝⾎玐 

妍湅⿽綁䭷⟁鷶幯佖」✫Ⰼ椕歏㐼歏㶩遤⚌涸䋑㖞呔㽷溶絑䧭⚹✫䪮助㘗館僒㠗㘠ㄤ梠⥂㠗㘠կ
⚥㕂ⴀ〡ⵌ妍湅涸歏㶩歏㐼❡ㅷ꬗⚰满ꬋ䌢㣐涸㔮ꦼկ⚹姼⚥㕂筛䏎♧湬㺙ⴗⰢ岤ㄤ灇瑕㼆瘻✵ 2007
䎃 3 剢 1 傈饰倶遤✫շ歏㶩⥌䜂❡ㅷ寓厩䱽ⵖ盗椚⸅岁ո⥌䜂❡⚌鿈痦 39 〿⟁剣⸂㖑䲀⸓✫䧮㕂歏㶩
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⥌䜂❡ㅷ寓厩䱽ⵖ䊨⡲կ2016 䎃 1 剢 6 傈䊨⥌鿈翫ざ封佖㨼瘝 8 鿈꡶封䋒✫շ歏㐼歏㶩❡ㅷ剣㹲暟餘ꣳⵖ
⢪欽盗椚⸅岁ո䊨⚌ㄤ⥌䜂⻊鿈⟁痦 32 〿ず傞䏑姺⾲ 39 〿⟁կ倝շ盗椚⸅岁ո鷓欽薴㔵歋歏㶩⥌䜂
❡ㅷ的㣐ⵌ歏㐼歏㶩❡ㅷⰦ湡涸㽠僽銳Ⲹ㼱ㄤꣳⵖ剣㹲暟餘㖈歏㐼歏㶩❡ㅷ⚥涸⢪欽⟄䱽ⵖㄤⲸ㼱歏
㶩歏孞❡ㅷ䏑䒙た㼆梠㞯鸣䧭涸寓厩렽⸠綁蒀嶊餩⥂䫡梠㞯ㄤ➃⡤⨴䐀կ⚹餟䕸衅㹊霪շ盗椚⸅岁ո
2018 䎃 3 剢 15 傈䊨⥌鿈封䋒✫ 2018 䎃痦 15 〿⟁⠔ず㕂㹻封佖㨼ծ猰䪮鿈瘝㢴鿈㨼絆絉綘ⵖ✫շ歏
㐼歏㶩❡ㅷ剣㹲暟餘ꣳⵖ⢪欽鴪叻盗椚湡䔶痦♧䪠ոㄤշ鴪叻盗椚湡䔶ꣳ欽暟餘䎾欽⢾㢪幡⽀ոկ鵯僽⚥
㕂㖈歏㐼歏㶩❡ㅷ剣㹲暟餘涸剏去♸Ⲹꆀ⻊倰꬗鵄ⴀ涸Ⱒꝶ䚍姿⠄կ 

鵛Ⳝ䎃勻䊨⚌곭㚖⟄⠛絡遤⚌綁蒀⻊佖鸣⚹ꅾ挿❡⚌絕匬♶倗㖑⠏⻊⼮紩䊨⚌綁蒀封㾝》䖤✫僈
儑䧭佪կ⚹餟䕸衅㹊㕂㹻շ⼧㔋❀䊨⚌綁蒀封㾝錞够ոⰢ✵⚚呔衅㹊歏㶩歏㐼❡ㅷ剣㹲暟餘ꣳⵖ⢪欽
䭯絯䲀鵳剣㹲暟餘盗䱽✵㕂꣢䱹鲪涸銳宠կ㕂㹻䋑㖞港漛盗椚䚪㽷㕂㹻叻ⲥ⻊盗椚㨼プ⠔䪠ⲥ䎇封䋒✫
GB/T39560 歏㶩歏孞❡ㅷ⚥厤❈暟餘涸崵㹁禹⴩叻ⲥ 9 ⚡叻ⲥ霪 9 ⚡禹⴩叻ⲥ涸㹊倶㹊梡✫⚥㕂岁錞
♸㕂꣢ RoHS 唬崵㼆䱹✽雩ず傞⛲㹊梡⚥㕂岁錞ㄤ妍湅瘝⼓㚖䧴㕂㹻湱Ⱒ盗䱽銳宠唬崵倰岁涸♧荝䚍կ
2022 䎃 3 剢 14 傈䊨⚌ㄤ⥌䜂⻊鿈歏㐼歏㶩❡ㅷ寓厩꣈屛叻ⲥ䊨⡲絆絆絉〮䒓✫帿⻊歏㐼歏㶩❡ㅷ剣
㹲暟餘ꣳⵖ⢪欽盗椚䊨⡲゗⸓⠔⠔雳⚥僈烁✫⚥㕂岁錞盗䱽㼜⼮紩䬾㖈⾲剣 6 猫剣㹲暟餘㛇炄♳㟞
⸈ 4 猫龇薅✳歌ꃑꂾ碫剣㹲暟餘涸ꣳꆀ銳宠ず姿✵妍湅 RoHS 䭷⟁կず傞շ歏㐼歏㶩❡ㅷ剣㹲暟餘ꣳⵖ
⢪欽銳宠ո䔂ⵖ䚍㕂㹻叻ⲥ✵ 2022 䎃ⴲ模䧭✫叻ⲥ涸用고곫雦 3-5 䎃ⴀ〵叻ⲥկ2023 䎃 1 剢 16 傈
SJ/T 11364շ歏㶩歏孞❡ㅷ剣㹲暟餘ꣳⵖ⢪欽叻霋銳宠ո⥝雧珳䠑錛⛲溶佐꧋模䧭կぐ고䊨⡲珘⨴䲀鵳⚥կ
䧮㕂䋞劅鸑鵂岁錞叻ⲥ涸䒊用䌄⸓侮⚡歏㶩歏㐼遤⚌涸侮⡤鵳姿⦶姼䲿⼮䧮㕂❡ㅷ涸侮⡤畊✰⸂⚹㕂
ⰻ䋑㖞䲿⣘♸妍繠封鴪㕂㹻Ⱘ剣湱ず綁蒀ㅷ餘涸❡ㅷկ 
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痦 2 畎 RoHS 䭷⟁唬崵暟餘⿺唬崵倰岁➝絏 
RoHS 䭷⟁ꛏ㼆䨾剣欰❡鵂玐⚥⟄⿺⾲勞俱⚥〳腊ゎ剣꜍ծ寏ծꞑծⰙ⟟Ꜵծ㢴徃翫薅ծ㢴徃✳薅ꄍծ

龇薅✳歌ꃑꂾ瘝剣㹲暟餘涸歏孞歏㶩❡ㅷ涸ꣳⵖ⢪欽盗椚⸅岁կ2022 䎃 5 剢 20 傈妍湅㨼プ⠔㖈Ⱖ㸽倰
緸畀封䋒✫♧고ꛏ㼆 RoHS 䭷⟁ꣳⵖ暟餘涸䲿呩玐䎸䬾㼜㔋徃⿽ꂛ ATBBPAㄤ⚥Ꝇ守⻊瀖蹙MCCPs
⸈Ⰶ RoHS ꣳⵖ暟餘幡⽀⚥蕯剒絊鸑鵂涸霢RoHS 䭷⟁ꣳⵖ暟餘㼜歋 10 고㟞⸈荛 12 고կ霪倰呩⾲雦够
㖈 2022 䎃痦㔋㷍䏞模䧭剒絊涸盗䱽銳宠㼜⣜研妍湅㨼プ⠔剒たⱿ雳⚹ⲥկ 

鵯❈暟餘涸⚺銳欽鸀⿺盗䱽銳宠㥵♴邍䨾爙կ 
  

邍 1. 唬崵暟餘欽鸀⿺盗䱽銳宠 
 
䎸〿 

  
暟餘ぜ獦 

                                 盗䱽銳宠 

䌢欽欽鸀 ꣳ⧩銳宠    唬崵叻ⲥ 唬崵⟉㐼 

1 ꜍ (Pb) 
幑⸈⵫ծ⺫鄳⟝ծ㝕俱珘㹁⵫⿺
㕂⻊⵫ծ厩俱ծ괃俱ծ迈俱ծ歏
㶩ꤲ櫘ծ梯槴ծ歏寑⾲俱瘝կ 

  0.1% 

IEC 62321-3-1 
IEC 62321-5 
GB/T 39560.5 
GB/T 39560.301 

EDX ծICP 
ICPMSծ AA 

2 ꞑ (Cd) 
歏寑ծ邍꬗㢅椚勞俱ծ迈俱ծ屘
怚ծ厩俱ծ歏㶩ꤲ櫘瘝կ 

  0.01% 

IEC 62321-3-1 
IEC 62321-5 
GB/T 39560.5 
GB/T 39560.301 

EDX ծICP 
ICPMSծ AA 

3 寏 (Hg) 
歏寑ծ抧ծ꣈臱⵫ծ⪶⻊⵫ծ괃
俱ծ歏㐼ծ㝕俱ⵖㅷ瘝կ 

  0.1% 

IEC 62321-3-1 
IEC 62321-4 
GB/T 39560.4 
GB/T 39560.301 

ICP ծICPMS 
AA  

4 Ⱉ⟟Ꜵ (Cr6+) 
歏ꞈ巊ծ꣈臱⵫ծ꣈Ꝑ⵫ծ괃
俱ծ歏寑瘝կ 

  0.1% 

IEC 62321-3-1 
IEC 62321-5 
IEC 62321-7 
GB/T 39560.301 
GB/T 39560.701 
GB/T 39560.702 

EDX ծUV 

5 㢴徃翫薅 (PBB) 
꣖敍⵫ծPCBծ鵶䱹㐼ծ㝕俱㢪
㡲瘝կ 

  0.1% 

IEC 62321-6 
IEC 62321-12 
GB/T 39560.6 

Py-GCMS 
GCMS 

6 㢴徃✳薅ꄍ (PBDE) 
꣖敍⵫ծPCBծ鵶䱹㐼ծ㝕俱㢪
㡲瘝կ 

  0.1% 

IEC 62321-6 
IEC 62321-12 
GB/T 39560.6 

Py-GCMS 
GCMS 
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7 
龇薅✳歌ꃑ✳䒗♨ꂾ 
(DIBP) 

〳欽〳㝕䚍勞俱㝕俱ծ屘怚
㟞㝕⵫⚺銳欽⡲ PVC 涸㟞㝕
⵫կ 

  0.1% 

IEC 62321-8 
IEC 62321-12 
GB/T 39560.8 
 

Py-GCMS 
GCMS 

8 
龇薅✳歌ꃑ(2-⛩㛇䊹
㛇ꂾ) (DEHP) 

⚺銳欽⡲〳㝕䚍勞俱㝕俱ծ屘
怚㟞㝕⵫կ㥵 PVC 㟞㝕⵫
PVC 㖈歏㶩歏孞霃㢊⚥欽⡲絟続
⡤㥵歏綈ㄤ歏絁կ 

  0.1% 

IEC 62321-8 
IEC 62321-12 
GB/T 39560.8 
 

Py-GCMS 
GCMS 

9 
龇薅✳歌ꃑ✳♨ꂾ 
(DBP) 

⚺銳♸Ⱖ➭㟞㝕⵫ꂁざ欽✵ PVC
鿈⟝⚥㥵歏綈ծ䳃䏠ծ盗勞ծⲸ
꩎㐼姼㢪鵮欽✵♧❈ꬋ翸ざ暟
⚥㥵屘怚ծ脸磨⵫ծ㺙㼓⵫ㄤ⽪
ⵘ屘㟯կ 

  0.1% 

IEC 62321-8 
IEC 62321-12 
GB/T 39560.8 
 

Py-GCMS 
GCMS 

10 
龇薅✳歌ꃑ歌薅㛇♨
ꂾ (BBP) 

⚺銳欽⡲〳㝕䚍勞俱㝕俱ծ屘
怚㟞㝕⵫կ 

  0.1% 

IEC 62321-8 
IEC 62321-12 
GB/T 39560.8 

Py-GCMS 
GCMS 

11 
㔋徃⿽ꂛ Aӹ 

(TBBPA) 

⡲⚹导䎾㘗꣖敍⵫欽✵欰❡徃禹
梠孻吆腒⽪ⵘ絁騟匣涸⵸끮⡤
⛲鄄欽⡲掚㝕䚍絆⟝涸꣖敍幑⸈
⵫㥵 ABS 㝕俱㢪㡲կ 

  0.1% 

EPA 3550 C 
EPA 8270D 
GB/T32889 GCMS 

12 
⚥Ꝇ守⻊瀖蹙ӹ 
(MCCPs) 

PVC 勞俱⚥涸㟞㝕⵫ㄤ꣖敍⵫
堩脸⟄⿺翸孽ꂾծ翸炻⻊暟ծ⚋
掜ꃑㄤ♨㛇㺙㼓脸瘝翸ざ暟⚥涸
꣖敍⵫կ 

  0.1% 

EPA 3540 C 
EPA 3550 C 
EPA 8270D 
GB/T 40030 

GCMS(NCI) 

   岤ӹ〿邍爙妍湅 RoHS2.0 晜䭷⟁䬾㟞⸈涸盗䱽暟餘կ 
 

⚹⥂霆歏㶩歏孞❡ㅷ痗ざRoHS䭷⟁涸銳宠㽠䗳곢㼆歏㶩歏孞❡ㅷ⚥涸䨾剣㖲餘勞俱鵳遤⚚呔㖑唬崵
ⴔ區կ歏㶩❡ㅷ〳歋侨⼧欨荛♳♰⚡⽀杝涸ꨪ鿈⟝㥵꧋䧭歏騟ծⴔ用⯋⟝歏꣖ծ歏㺂ծ✳匧盗瘝ծ歏
絁ծ歏綈ծ⽪ⵘ絁騟匣ծ鵶䱹㐼ծ稒㔿⟝ծ⠛䠭㐼瘝絆䧭嫦⚡ꨪ鿈⟝〳歋♧猫䧴罏侨猫㖲餘勞俱絆䧭կ㔔
姼♧〵歏㶩❡ㅷ䨾ゎ剣涸㖲餘勞俱〳腊鴪ⵌ䧭涰♳⼪猫㥵卓㼆鵯❈勞俱鷶♧鵳遤唬崵呋ㅷ⵸㢅椚ㄤ唬
崵꨽銳署餩㣐ꆀ涸傞ꢂㄤ餩欽կ㛇✵姼歏㶩歏孞❡ㅷ涸唬낉〳⠏⯓ꅷ欽䘯鸟癃叅岁㼆❡ㅷ勞俱⚥涸剣嫫
暟餘鵳遤㹁䚍ㄤ⼱㹁ꆀⴔ區㼆꨽ⲥ烁㹁ꆀ涸鿈⟝ⱄ鵳遤㹁ꆀⴔ區կⰨ⡤㥵♴㕃䨾爙կ 
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㕃 2. 歏㶩歏㐼❡ㅷ剣㹲暟餘唬崵䪮助㕃 
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痦 3 畎 唬崵倰呩 

3.1 癃鷥ⴔ區 

 3.1.1 EDX 癃鷥ⴔ區 
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䀙峸 EDX 唬崵 ABS 勞餘⚥涸 RoHS 剣㹲⯋稇 

䶰 銳劥俒⢪欽䀙峸 EDX-7200 腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉㼆 ABS⚋掜臟-♨✳掜-薅⛩掜Ⱏ翸暟勞
餘⚥涸 RoHS ꣳ欽剣㹲⯋稇鵳遤䊨⡲刼絁岁㹁ꆀⴔ區կ霪倰岁䘯鸟偽䰀ⴔ區乼⡲皍⽀偽꨽⻊㷖⵸㢅
椚㼆梠㞯对㥩կ 

Ⱒꝶ霒RoHS ꣳ欽剣㹲⯋稇  ABS 勞餘  EDX-7200 
 

ABS 㝕俱僽⚋掜臟(A)ծ♨✳掜(B)ծ薅⛩掜(S)♲猫⽀⡤涸♲⯋Ⱏ翸暟♲猫⽀⡤湱㼆ゎꆀ〳⟣䠑」
⻊ⵖ䧭ぐ猫吆腒կABS 㝕俱Ⱟ剣♲猫絆⯋涸Ⱏず䚍腊A ⢪Ⱖ罣⻊㷖臱赤ծ罣掚䎇剣♧㹁涸邍꬗炽
䏞B ⢪ⰦⰨ剣넞䔀䚍ㄤ꯸䚍S ⢪ⰦⰨ剣掚㝕䚍㝕俱涸⸈䊨䧭㘗暵䚍䎇佖㊤歏䚍腊կ㔔姼 ABS 㝕俱僽♧
猫⾲俱僒䖤ծ絾ざ䚍腊葻㥩ծ⟟呔⤑㹆ծ欽鸀䎛岌涸㗏꯸ծ餘炽ծ⴮䚍勞俱կABS 㝕俱㖈纸唒ծ歏
孞ծ紼絉ծ导鲨ծ굷纸ծ鲰菺瘝ⵖ鸣䊨⚌⿺⻊䊨⚥蜦䖤✫䎛岌涸䎾欽կ 

劥俒⢪欽䀙峸 EDX-7200 腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉㼆 ABS 勞餘⚥涸 PbծCdծHgծTCrծTBr ゎ
ꆀꅷ欽䊨⡲刼絁岁鵳遤ⴔ區կ倰岁皍⤑ծ䘯鸟〳ꬑկ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉EDX-7200 

 
㕃 1. 䀙峸 EDX-7200 腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉ 

1.2 ⴔ區勵⟝ 
ꬶ    勞Rh 
⯕盗歏⾓0-50 kV 
⯕盗歏崨0-1000 µA 荈⸓ 

孧    㔵㣐孞 
応 ⯕ 晙1~5 # 
ⲥ 湬 㐼10 mm 

2呋ㅷ⵸㢅椚 
㗌朐呋ㅷ湬䱹ⴔ區곾磜呋ㅷ湬䱹鄳呋ㅷ匉⚥鵳遤ⴔ區呋ㅷ偽꨽⻊㷖⵸㢅椚կ 

3絕卓♸雭雿 
3. 1 ⯋稇䊨⡲刼絁 

⢪欽㕂㹻叻呋 ABS 䒊用䊨⡲刼絁⯋稇䊨⡲刼絁㥵㕃 2կ
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㕃 2. ⯋稇䊨⡲刼絁 

霹僈Cd ⢪欽✫㼆 Ba 涸㛇⡤吥姻Cr ⢪欽✫㼆 Ba 涸ꅾ〜吥姻Br ⢪欽✫㼆 Hg 涸ꅾ〜吥姻կ 

3.2 ꅾ㢕䚍⿺ⲥ烁䏞崵霚 
㼆 GBW(E)081637 呋ㅷ鵳遤鵶絯 10 妃癃鷥ⴔ區ꅾ㢕䚍⿺ⲥ烁䏞霫錛邍 1կ 

     邍 1. 䊨⡲刼絁岁ꅾ㢕䚍⿺ⲥ烁䏞ⴔ區絕卓mg/kg 

고湡 Cd PbLa PbLb Cr Hg Br 

⿬罌⧩ 76.0 778 778 777 748 785 

10 妃䎂㖲⧩(30s) 75 784 789 781 757 793 

SD 2 3 4 6 5 4 

RSD% 2.3 0.4 0.5 0.8 0.7 0.4 
♸⿬罌⧩⨊䊵% -1.32 0.77 1.41 0.51 1.20 1.02 

10 妃䎂㖲⧩(100s) 76 782 787 774 755 791 

SD 1 2 2 3 2 2 

RSD% 1.3 0.2 0.3 0.4 0.3 0.3 
♸⿬罌⧩⨊䊵% 0.00 0.51 1.16 -0.39 0.94 0.76 

3.3 唬ⴀ♴ꣳ崵霚 
䭽叻ⲥ㼆 ABS 瑟涯呋ㅷ鵳遤鵶絯 10 妃㹁ꆀⴔ區瑟涯呋ㅷ涸 3 ⦔叻ⲥ⨊䊵⽰⚹唬ⴀ♴ꣳկ霫錛邍 2կ 

  邍 2. 䊨⡲刼絁岁ⴔ區 ABS 瑟涯涸唬ⴀ♴ꣳmg/kg 

고湡 Cd PbLa PbLb Cr Hg Br 

唬ⴀ♴ꣳ30 s 1.8 0.3 0.6 4.5 0.3 0.3 
唬ⴀ♴ꣳ100 s 0.9 0.3 0.9 2.1 0.3 0.3 

4. 絕雿 
劥俒ⵄ欽䀙峸 EDX-7200 腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉ꅷ欽䊨⡲刼絁岁㼆 ABS 勞餘⚥涸 PbծCdծ

HgծTCrծTBr ゎꆀ鵳遤ⴔ區կ㹊낉絕卓邍僈霪倰岁偽䰀䘯鸟乼⡲皍⽀倰⤑偽꨽⻊㷖⵸㢅椚⚂模Ⰼ
腊㢿忘駈叻ⲥ涸銳宠僽♧猫䘯鸟剣佪ꛏ㼆 ABS 勞餘⚥涸 RoHS 剣㹲⯋稇唬崵涸癃鷥ⴔ區倰岁կ 

Cd PbLa PbLb 

Cr Hg Br 
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䀙峸 EDX 唬崵 PVC 㝕俱⚥涸 RoHS 剣㹲⯋稇 

䶰 銳: X 㼘絁蚃⯕ⴔ區岁Ⱘ剣偽䰀ծ䘯鸟ծ倰⤑ⴔ區㔿⡤ծ磋劣ծ巊⡤瘝呋ㅷ涸暵挿㔔罜⡲⚹癃鷥ⴔ區倰
岁馊勻馊㢴㖑䎾欽✵ぐ猫勞俱涸ⴔ區կ劥俒⟄歏絁脸淼⟄⿺霃㢊㢪㡲㝕脸勞俱涸 PVC 勞餘⡲⚹ⴔ區㼆韌
ⵄ欽䀙峸 EDX 腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉㼆霪勞俱⚥剣㹲涸 CrծHgծBrծPbծCd 瘝⯋稇鵳遤✫ⴔ區霉⟟կ 

Ⱒꝶ霒腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉  PVC 
 

翸守⛩掜PVC僽湡⵸⢪欽剒䎛岌涸㝕俱ㅷ猫⛓♧Ⱘ剣⟟呔⡛䐢ծ꣖敍ծ罣⻊㷖臱赤ծ罣熋䔂䏞
넞ծ歏絟続䚍㥩瘝暵挿կ暵ⵆ僽歏孞絟続䚍⠏葻〳㖈歏孞ծ歏㶩䊨⚌⚥欽✵ⵖ鸣䳃㣢ծ䳃䏠ծ䒓Ⱒㄤ歏
綈瘝կ 

劥俒⟄歏絁脸淼⟄⿺霃㢊㢪㡲㝕脸勞俱涸 PVC 勞餘⡲⚹ⴔ區㼆韌ⵄ欽䀙峸 EDX 腊ꆀ蒀侔 X 㼘絁蚃
⯕⯕靶⟉㼆霪勞餘⚥剣㹲涸 CrծHgծBrծPbծCd 瘝⯋稇鵳遤✫ⴔ區կ倰岁䘯鸟ծ皍⤑〳ꬑկ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉EDX-LE Plus 

                                  
㕃 1. 䀙峸 EDX-LE Plus 腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉ 

1.2 ⟉㐼ⴔ區勵⟝ 
ꬶ    勞Rh 
⯕盗歏⾓0-50 kV 
⯕盗歏崨0-1000 µA 荈⸓ 

孧    㔵㣐孞 
応 ⯕ 晙1~5 # 
ⲥ 湬 㐼10 mm 

2. 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ 

⡞⻊ⴔ區⚥䗱ⵖ 5 mm ⾩ծゎ 5 ⯋稇 PVC 吆腒կ 
邍 1. 叻ⲥ呋ㅷꆄ㾩ゎꆀ⽀⡙mg/kg 

叻ㅷ Cr Hg Pb Br Cd 

No.1 0 0 0 0 0 
No.2 50 50 50 1200 25 

No.3 100 100 100 600 50 

No.4 300 1200 300 300 75 

No.5 600 600 600 100 100 

No.6 1200 300 1200 50 300 



10 
 

2.2 䊨⡲刼絁 
ぐ⚡⯋稇涸䊨⡲刼絁㥵㕃 1։㕃 6 䨾爙կ 
  

 

 

 

 

㕃 2. Cr-Kα 䊨⡲刼絁                㕃 3. Hg-Lα 䊨⡲刼絁                㕃 4. Pb-Lα 䊨⡲刼絁 

 

 

 

 

 

 
㕃 5. Pb-Lβ1 䊨⡲刼絁             㕃 6. Br-Kα 䊨⡲刼絁                  㕃 7. Cd-Kα 䊨⡲刼絁 

2.3 ꅾ㢕䚍崵霚 
⢪欽♸♳鶣叻呋♶ず䪠妃ծ㥵♴邍䨾爙ゎꆀ涸 PVC 吆腒呋ㅷ鸑鵂䊨⡲刼絁㹁ꆀⴔ區岁鵳遤✫ 10 妃ꅾ

㢕ⴔ區ⱄ梡礵䏞կⰦ絕卓㥵♴կ 
邍 2. ꅾ㢕䚍絕卓 

⯋稇 Cr (Kα) Hg (Lα) Pb (Lα) Pb (Lβ1) Br (Kα) Cd (Kα) 

叻ⲥゎꆀ (mg/kg) 97 120 110 110         98   54 

崵㹁ゎꆀ (mg/kg) 110.9 104.3 102.4 108.4 111.8 52.5 

叻ⲥ⨊䊵 (mg/kg) 1.8 2.3 1.3 1.2 0.7 1.5 

㹊崵 CV ⧩ (%) 1.6 2.2 1.2 1.1 0.6 2.9 

椚雿 CV ⧩ (%) 1.5 1.5 1.2 1.1 0.7 1.3 

*叻ⲥゎꆀ⧩僽鸑鵂ⵄ欽 ICP ⴔ區䖤ⴀ涸ゎꆀ⧩ⵖ⡲刼絁鸑鵂 WDX 䖤ⴀ涸㹁ꆀ⧩կ 

2.4 唬ⴀ♴ꣳ 
     ぐ⯋稇唬ⴀ♴ꣳ㥵♴邍䨾爙կ 
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邍 3. 唬ⴀ♴ꣳ⽀⡙mg/kg 

⯋稇 Cr (Kα) Hg (Lα) Pb (Lα) Pb (Lβ1) Br (Kα) Cd (Kα) 

歏⾓ (kV) 30 50 50 50 50 50 
歏崨 (μA) 190 446 446 446 446 1000 

崵㹁傞ꢂ (s) 300 300 300 300 300 300 

唬ⴀ♴ꣳ (mg/kg) 10.9 4.2 2.9 3.7 1.4 2.5 

岤1嫦⚡⯋稇鿪⢪欽✫剒ざ鷓涸 1 妃応⯕晙ⴔ區կ 
2唬ⴀ♴ꣳ⧩ⵄ欽⟄♴Ⱆ䒭雦皾䖤ⴀկ 
3唬ⴀ♴ꣳ涸雦皾Ⱆ䒭 

 
  
 

 
㼆✵ Br-Kα㔔 Hg-Lβ1 ꅾ〜⢪欽✫ꅾ〜吥姻雦皾䖤ⴀկ

3. 絕雿 
   劥俒ⵄ欽䀙峸 EDX-LE Plus 腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉㼆歏㶩❡ㅷ PVC 㝕脸勞俱⚥剣㹲涸 CrծHgծ
BrծPbծCd 瘝⯋稇鵳遤✫ⴔ區倰岁皍⽀ծ䘯鸟鷓欽䚍䔂կ 
 
 
 
 
 
  

T
IkDLL back 3...

 k : 工作曲线斜率 
 Iback : 背景强度 
 T : 测定时间 
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䀙峸 EDX 唬崵 PE/ABS 勞餘⚥涸 RoHS 剣㹲⯋稇 

䶰 銳: IEC62321 叻ⲥ錞㹁 X 㼘絁蚃⯕⯕靶⟉⡲⚹ RoHS 䭷⟁⚥剣㹲⯋稇涸癃鷥ⴔ區⟉㐼Ⱘ剣倰⤑䘯䰦ծ
偽䰀ⴔ區涸⠏挿կ䀙峸 EDX 溶㼜 PE 叻呋♸⚥㕂叻暟⚥䗱涸 ABS 叻呋剣纸㖑絕ざ㖈♧⚡䊨⡲勵⟝⚥腊㢿
䘯鸟礵烁ծ倰⤑䘯䰦ծ偽䰀ⴔ區 PE 䧴 ABS 勞餘呋ㅷ⚥ RoHS 䭷⟁⚥涸剣㹲⯋稇կ 

Ⱒꝶ霒 X 㼘絁蚃⯕⯕靶⟉  RoHS 䭷⟁  剣㹲⯋稇 

 
PE 僽翸⛩掜涸皍獦僽⛩掜絑翸ざⵖ䖤涸♧猫掚㝕䚍吆腒կ欽鸀⼧ⴔ䎛岌⚺銳欽勻ⵖ鸣謭芘ծ⺫鄳

勞俱ծ㺂㐼ծ盗麤ծ⽀⚏ծ歏絁歏綈ծ傈欽ㅷ瘝䎇〳⡲⚹歏錠ծꨭ鴪瘝涸넞곸絟続勞俱կ罜歋⚋掜臟-♨
✳掜-薅⛩掜㢕ざ㝕俱ⵖ䧭涸 ABS 匣勞Ⱖ䫒Ȿⴁ䚍ծ罣掚䚍ծ罣⡛庛䚍ծ罣⻊㷖蚋ㅷ䚍⿺歏孞䚍腊⠏葻
䎛岌䎾欽✵纸唒ծ导鲨ծ歏㶩歏㐼ծ⟉㐼⟉邍ծ紼絉ㄤ䒊瘰瘝䊨⚌곭㚖僽♧猫欽鸀匧䎛涸掚㝕䚍䊨玐㝕俱կ 

劥俒ⵄ欽䀙峸 EDX-LE Plus 腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉㼆歏㶩❡ㅷ涸 PE ㄤ ABS 勞餘⚥剣㹲⯋稇 Crծ
HgծBrծPbծCd 鵳遤ⴔ區կ倰岁䘯鸟ծ皍⽀ծ〳ꬑկ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉EDX-LE Plus  

                               
㕃 1. 䀙峸 EDX-LE Plus 腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉ 

1.2 ⟉㐼ⴔ區勵⟝ 
⟉㐼ⴔ區勵⟝錛邍 1կ 

邍 1. ⟉㐼ⴔ區勵⟝ 

⟉㐼 EDX-LE Plus 

崵霚⯋稇 Cd Pb/Hg/Br Cr 

歏⾓ (kV) 50 50 30 

歏⾓ (μA) 荈⸓ 荈⸓ 荈⸓ 

応⯕晙 1# 4# 3# 

崵霚傞ꢂ (s) 礵烁100 s/䘯鸟30 s 礵烁100 s/䘯鸟15 s 礵烁100 s/䘯鸟20 s 
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2. 絕卓♸雭雿 
2.1 PE/ABS 叻ⲥ呋ㅷ 

⡞对⻊㷖 PE 叻ⲥ呋ㅷ⥌䜂錛邍 2կ 
邍 2. PE 叻ⲥ呋ㅷ ⽀⡙mg/kg 

叻呋 Cd Pb Hg Cr Br 

STD1 0 0 0 0 0 

STD2 28 52 53 50 1300 

STD3 57 120 110 110 660 

STD4 83 340 1200 320 310 

STD5 110 700 600 650 110 

STD6 340 1300 280 1200 50 

  
⚥㕂叻暟⚥䗱涸 ABS 叻呋⥌䜂錛邍 3կ 

邍 3. ABS 叻ⲥ呋ㅷ  ⽀⡙mg/kg 

                                                                  

 
 

2.2 䊨⡲刼絁 

 

叻ㅷ Cd Pb Hg Cr Br 

ABS-B 0 0 0 0 0 

ABS-100 28 52 53 50 1300 

ABS-300 57 120 110 110 660 

ABS-500 83 340 1200 320 310 

ABS-1000 110 700 600 650 110 

ABS-1200 340 1300 280 1200 50 

Cd ⯋稇 PbLa 
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㕃2. ⯋稇䊨⡲刼絁 (Cd/Pb鵳遤✫㛇⡤吥姻, Br鵳遤✫ꅾ〜吥姻 

2.3 ꅾ㢕䚍崵霚     
⢪欽叻ⲥ䊨⡲刼絁10妃鵶絯崵霚ABS-1000叻呋涸礵㺙䏞絕卓錛邍4կ 
                            邍4. ꅾ㢕䚍絕卓 

⯋ 稇 Cd PbLb PbLa Hg Cr Br 

叻ⲥ⧩mg/kg 76 778 778 748 777 785 

崵霚䎂㖲⧩mg/kg 75.2 775.5 739.4 711.9 776.1 770 

叻ⲥ⨊䊵% 2.6 9.4 9.2 7.9 16.8 11 

CV% 3.4 1.2 1.2 1.1 2.2 1.4 

2.4 唬ⴀ♴ꣳ 
    ぐ⯋稇唬崵♴ꣳ㥵♴邍䨾爙կ 
                                 邍 5. ⯋稇唬ⴀ♴ꣳ 

⯋ 稇 Cd PbLb PbLa Hg Cr Br 

唬ⴀ♴ꣳmg/kg 4.7 4.1 2.4 2.9 4.8 1.3 

岤䭽撑 IEC62321 叻ⲥ錞㹁鵶絯崵霚瑟涯呋ㅷ 10 妃涸 3 ⦔叻ⲥ⨊䊵⽰⚹⯋稇涸唬ⴀ♴ꣳ 

3. 絕雿 
劥俒ⵄ欽䀙峸 EDX-LE Plus 腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉㼆歏㶩❡ㅷ PE/ABS 勞餘⚥剣㹲⯋稇 CrծHgծ

BrծPbծCd 鵳遤ⴔ區կ倰岁皍⽀ծ䘯䰦倰⤑կ  

PbLb Hg ⯋稇 

Br ⯋稇 Cr ⯋稇 
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䀙峸 EDX 唬崵ꜥざꆄ⚥涸 RoHS 剣㹲⯋稇 

䶰 銳劥俒ⵄ欽䀙峸 EDX-7200 腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉䒊用✫⯋稇䊨⡲刼絁㼆ꜥざꆄ⚥涸
RoHS ꣳ欽剣㹲⯋稇鵳遤ⴔ區կ㹊낉絕卓邍僈䊨⡲刼絁岁ⲥ烁䏞넞ꅾ㢕䚍㥩䘯鸟偽䰀ⴔ區乼⡲皍
⽀偽꨽⻊㷖⵸㢅椚㼆梠㞯对㥩կ 

Ⱒꝶ霒ꜥざꆄ  RoHS  ꣳ欽剣㹲⯋稇 
 

ꜥざꆄ僽⟄ꜥ⚹㛇勞幑⸈♧㹁ꆀ涸Ⱖ➭ざꆄ⻊⯋稇涸ざꆄ僽鲽ꆄ㾩勞俱⛓♧կꜥざꆄꤑⰨ剣ꜥ涸♧
菚暵䚍㢪歋✵幑⸈ざꆄ⻊⯋稇涸猫碫ㄤ侨ꆀ涸♶ず⿶Ⱘ剣♧❈ざꆄ涸Ⱘ⡤暵䚍կꜥざꆄ涸㺙䏞⚹ 2.63։
2.85 g/cm3剣鳅넞涸䔂䏞䭽䔂䏞䱹鵛넞ざꆄꛩ䭽⴮䏞馄鵂ꛩ剣葻㥩涸Ꝁ鸣䚍腊ㄤ㝕䚍⸈䊨䚍腊
葻㥩涸㼋歏ծ㼋掚䚍腊葻㥩涸罣赤䚍ㄤ〳迈䚍〳⡲絕匬勞俱⢪欽㖈菔㣔ծ菔瑟ծ❜鸑鵘鳕ծ䒊瘰ծ
纸歏ծ鲽⻊ㄤ傈欽ㅷ⚥剣满䎛岌涸䎾欽կ 

劥俒ⵄ欽䀙峸 EDX-7200 腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉䒊用⯋稇䊨⡲刼絁㼆ꜥざꆄ⚥涸 Pbծ
CdծCr ⯋稇鵳遤ⴔ區կ倰岁皍⤑ծ䘯䰦կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉EDX-7200 

 
㕃 1. 䀙峸 EDX-7200 腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉ 

1.2 ⴔ區勵⟝ 
ꬶ    勞Rh 
⯕盗歏⾓0-50 kV 
⯕盗歏崨0-1000 µA 荈⸓ 

孧    㔵㣐孞 
応 ⯕ 晙1~5 # 
ⲥ 湬 㐼10 mm 

2呋ㅷ⵸㢅椚 
㗌朐呋ㅷ湬䱹ⴔ區呋ㅷ偽꨽⻊㷖⵸㢅椚կ 

3絕卓♸雭雿 
3.1 ⯋稇䊨⡲刼絁 

⢪欽傈劥⡞对ꆄ㾩叻呋 GAL1-1~GAL6-1 䒊用䊨⡲刼絁,⯋稇刼絁㥵㕃 2կ 
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㕃 2. ⯋稇䊨⡲刼絁 

3.2 唬ⴀ♴ꣳ 
⢪欽䊨⡲刼絁㼆 GAL1-1 瑟涯呋ㅷ鵳遤鵶絯 10 妃㹁ꆀⴔ區瑟涯呋ㅷ崽䏞涸 3 ⦔叻ⲥ⨊䊵⽰⚹唬ⴀ♴

ꣳկ霫錛邍 1կ 

邍 1. 䊨⡲刼絁岁ⴔ區瑟涯涸唬ⴀ♴ꣳ⽀⡙mg/kg 

고湡 Cd PbLb PbLa Cr 

唬ⴀ♴ꣳ30 s 2.4 1.2 0.9 3 
唬ⴀ♴ꣳ100 s 1.5 0.6 0.6 1.8 

3.3 ꅾ㢕䚍崵霚 
㼆 GAL2-1 呋ㅷ鵳遤鵶絯 10 妃㹁ꆀⴔ區ꅾ㢕䚍霫錛邍 2կ 

邍 2. 䊨⡲刼絁岁ꅾ㢕䚍ⴔ區絕卓⽀⡙mg/kg 

고湡 Cd PbLb PbLa Cr 

⿬罌⧩ 82 976 976 882 

10 妃䎂㖲⧩(30 s) 81 988 987 896 

SD 1.2 5.1 3.9 10.4 
RSD% 1.5 0.5 0.4 1.2 

10 妃䎂㖲⧩(100 s) 81 988 987 900 

SD 1.0 2.0 1.4 3.9 

RSD% 1.3 0.2 0.1 0.4 

 

Cd PbLb 

PbLa Cr 
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3.4 ⲥ烁䏞㼆撑ⴔ區 

㼆㹊꣢呋ㅷ SS-384 FK 鵳遤㹁ꆀ㼆撑ⴔ區⨊䊵㖈叻ⲥ錞㹁涸⯈雽薴㔵⟄ⰻ模Ⰼ忘駈叻ⲥ涸銳宠絕
卓霫錛邍 3կ 

邍 3. 㹊꣢呋ㅷ㼆撑ⴔ區絕卓⽀⡙mg/kg 

고湡 Cd PbLb PbLa Cr 

⿬罌⧩ -- 1190 1190 230 
崵霚⧩30 s 5.5 1312 1376 266 
⨊䊵% -- 10.3 15.6 15.7 
崵霚⧩100 s 5.5 1292 1367 261 
⨊䊵% -- 8.6 14.9 13.5 

岤1-- 邍爙 Cd 尵剣絛㹁⿬罌⧩ 
2⨊䊵%=ս崵霚⧩-⿬罌⧩/⿬罌⧩վx100% 
3➢崵霚絕卓溏⢪欽 30s ♸ 100s ⴔ區絕卓⨊䊵♶㣐〳⟄⢪欽 30s 鵳遤䘯鸟㹁ꆀⴔ區կ 

4. 絕雿 
劥俒ⵄ欽䀙峸 EDX-7200 腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉䒊用✫⯋稇䊨⡲刼絁㼆ꜥざꆄ⚥涸 PbծCdծ

Cr ⯋稇鵳遤ⴔ區կ㹊낉絕卓邍僈䊨⡲刼絁岁㹁ꆀⴔ區礵䏞넞ꅾ㢕䚍㥩偽䰀䘯鸟ⴔ區乼⡲皍⽀倰⤑
偽꨽⻊㷖⵸㢅椚♶❡欰⻊㷖寓厩⚂模Ⰼ腊㢿忘駈叻ⲥ涸銳宠僽♧猫䘯鸟剣佪ꛏ㼆ꜥざꆄ⚥涸 RoHS 剣
㹲⯋稇唬崵涸ⴔ區倰岁կ 
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䀙峸 EDX 唬崵Ꜥざꆄ⚥涸 RoHS 剣㹲⯋稇 

䶰 銳IEC62321 倰岁叻ⲥ⚥錞㹁歏㶩歏孞❡ㅷ RoHS 䭷⟁⚥涸ꣳⵖ暟餘 CdծPbծHgծTCrծTBr〳
⟄⢪欽 X 㼘絁蚃⯕⯕靶⟉鵳遤癃鷥ⴔ區կ劥俒⢪欽䀙峸 EDX-7200 腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉ⴔ區✫
Ꜥざꆄ⚥涸 CdծPbծTCr ゎꆀⴔ區礵㺙䏞 RSD ⧩⠏✵ 4.5%ⴔ區ⲥ烁䏞涸湱㼆霴䊵⠏✵ 10%〳䎾
欽✵Ꜥざꆄ呋ㅷ涸 RoHS ꣳⵖ暟餘 CdծPbծTCr 涸癃鷥ⴔ區կ 

Ⱒꝶ霒 Ꜥざꆄ  RoHS 䭷⟁  腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉ 
 

2015 䎃 6 剢 4 傈妍湅㸽倰Ⱆ盟(OJ)封䋒 RoHS ⥝雧䭷⟁(EU)2015/863շ妍湅雳⠔ㄤ妍湅椚✲⠔Ⱒ✵
㖈歏㶩歏孞霃㢊⚥ꣳⵖ⢪欽厤❈剣㹲暟餘涸 2011/65/EU 䭷⟁ո 鸑䌢鄄獦⚹ RoHS 2.0 䭷⟁կⰟ剣 Pbծ
CdծHgծCr6+ծPBBծPBDEծDEHPծBBPծDBPծDIBP Ⱏ 10 고䔂ⵖ盗䱽暟餘կ 

IEC62321 ⚥俒ぜ獦⚹շ歏㶩歏孞❡ㅷ-崵㹁Ⱉ猫ꣳⵖ暟餘꜍寏ꞑⰙ⟟Ꜵ㢴徃翫薅㢴徃翫薅
ꄍ涸崽䏞ո僽崵霚 RoHS ꣳⵖ暟餘涸倰岁⣜研կ霪倰岁叻ⲥ⚥綘ⱗ⴩Ⰶ✫⢪欽 X 㼘絁蚃⯕⯕靶⟉㼆歏
㶩❡ㅷ⚥涸꜍ծ寏ծꞑծ䚪Ꜵㄤ䚪徃鵳遤癃鷥涸畎蒜腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉㔔Ⱖ偽䰀䘯鸟癃鷥ⴔ
區涸暵挿✲㹊♳䧭⚹✫ RoHS 唬崵⚥剒䌢欽涸⟉㐼կ 
   劥俒⢪欽䀙峸 EDX-7200 腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉䒊用✫Ꜥざꆄ⚥ CdծPbծCr 涸癃鷥唬崵勵⟝
⠏⻊✫ⴔ區勵⟝⿬侨⢪欽Ꜥざꆄ叻呋吥ⲥ✫䊨⡲刼絁䎇낉霆✫ⴔ區倰岁涸礵㺙䏞ㄤⲥ烁䏞瘝կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉EDX-7200 

 
㕃 1. 䀙峸 EDX-7200 腊ꆀ蒀侔 X 㼘絁蚃⯕⯕靶⟉ 

1.2 ⴔ區勵⟝ 
孧  㔵 㣐孞 ⲥ湬㐼  10 mm 
ꬶ  勞 Rh 応⯕晙  1#ծ3#ծ4# 
歏  ⾓ 50 kV 歏  崨  Auto 
DT    30% ⴔ區傞ꢂ100 s 

1.3 㹊낉呋ㅷ 
Ꜥざꆄ叻ⲥ呋ㅷ⚹傈劥⡞对ꆄ㾩ⵖ鸣呋ㅷ⥌䜂錛邍 1կ 
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邍 1. 叻ⲥ呋ㅷ⥌䜂⽀⡙mg/kg 

呋ㅷぜ獦 Cd Pb Cr 
GBR1 0 0 0 

GBR2-1 95 997 859 
GBR3 16 204 445 
GBR4 41 98 1120 

GBR5-1 178 1186 72 
GBR6-1 141 495 158 

1.4 呋ㅷ⵸㢅椚 
Ꜥざꆄ叻ⲥ呋ㅷ⿺㹊낉呋ㅷ偽꨽暵ⵆ㢅椚佞縨㖈⟉㐼涸崵霚㶰⡙縨湬䱹崵霚կ 

2. 絕卓♸雭雿 
2.1 唬崵刼絁 

䒊用Ꜥざꆄ⚥ CdծPbծCr 涸ⴔ區勵⟝鸑鵂곫㹊낉⠏⻊㹊낉⿬侨կ⢪欽Ꜥざꆄ叻ⲥ呋ㅷ涬雵崵霚䔂
䏞鸑鵂⯋稇ゎꆀ♸崵霚䔂䏞䬾ざ CdծPbծCr 涸䊨⡲刼絁䊨⡲刼絁Ⱘ⡤錛㕃 2կ 

 

 
㕃 2 䊨⡲刼絁PbծPbLb ⴔⵆ邍爙 Pb 涸 La ㄤ Lb 靶絁 

2.2 唬ⴀ♴ꣳ 
⢪欽Ꜥざꆄ溶吥ⲥ䊨⡲刼絁涸ⴔ區勵⟝鵶絯ⴔ區Ꜥざꆄ瑟涯呋ㅷ 10 妃絡雦ⴔ區絕卓涸叻ⲥ⨊

䊵》叻ⲥ⨊䊵涸 3 ⦔⡲⚹唬崵♴ꣳկCdծPbծCr 涸唬ⴀ♴ꣳ錛邍 2կ 
  邍 2. 唬ⴀ♴ꣳ⽀⡙mg/kg 

고湡 Cd Pb PbLa Cr 

唬ⴀ♴ꣳ 5.3 13.7 12.7 20.1 

2.3 ⴔ區礵㺙䏞 
鷥》Ꜥざꆄ叻呋⚥涸鿈ⴔ呋ㅷ⢪欽Ꜥざꆄⴔ區勵⟝⚥溶吥ⲥ涸䊨⡲刼絁鵶絯ⴔ區 10 妃絡雦ⴔ區

絕卓կ雦皾 RSD 侨研㥵邍 3կ 
邍 3. ⴔ區礵㺙䏞⽀⡙mg/kg 

呋ㅷぜ獦 絡雦고湡 Cd Pb PbLa Cr 

GBR 2-1 
AVG 90 1005 1008 864 
SD 1.9 24.7 18.7 17.0 

RSD% 2.2 2.5 1.9 2.0 

GBR 6-1 
AVG 136 495 496 160 
SD 3.9 15.2 19.9 6.8 

RSD% 2.9 3.1 4.0 4.2 

             岤 AVG 去邍䎂㖲⧩SD 去邍叻ⲥ⨊䊵RSD 去邍湱㼆叻ⲥ⨊䊵 
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♳邍儑爙Ꜥざꆄ呋ㅷ⚥ RoHS ꣳⵖ暟餘 CdծPbծCr 鵶絯ⴔ區 10 妃涸礵䏞 RSD ⧩⠏✵ 4.5%կ 

2.4 ⴔ區ⲥ烁䏞 
⢪欽Ꜥざꆄⴔ區勵⟝⚥溶吥ⲥ涸䊨⡲刼絁ⴔ區Ꜥざꆄ낉霆呋ㅷⴔ區絕卓♸⿬罌⧩鵳遤嫱鳅կ雦皾

䖤ⵌⴔ區絕卓涸ⲥ烁䏞錛邍 4կ 
 

  邍 4. ⴔ區ⲥ烁䏞⽀⡙mg/kg 

呋ㅷぜ獦 絡雦고湡 Cd Pb PbLa Cr 

GBR2-3 
ⴔ區⧩ 26 997 983 985 
⿬罌⧩ 27 1042 1042 980 

湱㼆霴䊵,% -5.6 -4.3 -5.7 0.5 

GBR4-2 
ⴔ區⧩ 53 101 90 1261 
⿬罌⧩ 55 93 93 1201 

湱㼆霴䊵,% -3.3 8.7 -3.3 5.0 

GBR5-3 
ⴔ區⧩ 211 1427 1464 72 
⿬罌⧩ 218 1514 1514 77 

湱㼆霴䊵,% -3.1 -5.8 -3.3 -6.9 

GBR6-2 
ⴔ區⧩ 93 518 464 160 
⿬罌⧩ 97 511 511 169 

湱㼆霴䊵,% -4.3 1.3 -9.1 -5.3 

 
♳邍侨研儑爙EDX-7200 ⴔ區Ꜥざꆄ⚥ RoHS ꣳⵖ暟餘 CdծPbծCr ゎꆀⴔ區絕卓湱㼆霴䊵⠏✵

10% կ 

3. 絕雿 
劥俒ⵄ欽䀙峸 EDX-7200 ⴔ區✫Ꜥざꆄ呋ㅷ⚥ RoHS 䭷⟁涸ꣳⵖ暟餘 CdծPbծTCr ゎꆀկ絕卓邍僈

䀙峸 EDX-7200 腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉Ⱘ剣ⴔ區鸟䏞䘯ծ鵂玐偽䰀ծ梠㞯对㥩ծ乼⡲皍⽀涸⠏
挿⢪欽吥ⲥ涸䊨⡲刼絁岁ⴔ區絕卓ⲥ烁䏞ㄤ珘㹁䚍㥩〳䎾欽✵Ꜥざꆄ呋ㅷ⚥ RoHS 䭷⟁ꣳⵖ暟餘
CdծPbծTCr ゎꆀ涸䘯鸟ⴔ區կ 
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3.1.2  GCMS 癃鷥ⴔ區 
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Py-Screener 禹絡唬崵歏㶩歏孞❡ㅷ⚥龇薅✳歌ꃑꂾㄤ徃➿꣖敍⵫ 

䶰 銳劥俒ⵄ欽䀙峸 Py-Screener 禹絡䒊用✫歏㶩❡ㅷ⚥龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫涸䘯鸟癃叅倰岁կ⟄
1000 mg/kg 涸龇薅✳歌ꃑꂾ吆腒叻ⲥㅷㄤ ERM-EC591 徃去꣖敍⵫叻ⲥㅷ鵳遤ꅾ㢕䚍㹊낉ぐ絆ⴔ油꬗獤
RSD% 㖲㼭✵ 10%n=5կ霪倰岁鷓欽✵歏㶩❡ㅷ⚥龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫涸䘯鸟癃叅կ 

Ⱒꝶ霒Py-Screener 禹絡  龇薅✳歌ꃑꂾ  徃去꣖敍⵫ 
 

⡲⚹歏㶩歏㐼❡ㅷ涸欰❡ㄤⴀ〡㣐㕂⚥㕂歏㶩歏孞ⵖ鸣遤⚌觌⸽封㾝䎇㖈㕂꣢䋑㖞♳⽑研✫ꅾ銳㖑
⡙կ搬罜㖈歏㶩❡ㅷ涸欰❡ㄤ⢪欽鵂玐⚥Ⱖゎ剣涸剣㹲暟餘⠔㼆➃碫⨴䐀ㄤ爢⠔梠㞯鸣䧭⽭㹲կ㔔姼Ⰼ
椕ぐ㕂涸岁䖒岁錞㼆歏㶩歏孞❡ㅷ⚥涸剣㹲暟餘ꣳⵖ⛲傈馋⚚呔♶倗⚹⚥㕂䎛㣐歏㶩歏孞ⵖ鸣⟱⚌䌄勻
倝涸䮋䧶կ妍湅 RoHS2.0 䭷⟁㼜✵ 2019 䎃 7 剢絕勲鵂庋劍鵂庋劍た䨾剣歏㶩歏㐼霃㢊꨽銳痗ざ RoHS 
2.0 䭷⟁⚥涸ꣳꆀ銳宠倝岁錞ꤑ⾲剣徃去꣖敍⵫PBDEs ㄤ PBBs瘝 6 고剣嫫剣㹲暟餘㢪倝㟞⸈✫ 4
猫龇薅✳歌ꃑꂾDEHPծDBPծBBP ㄤ DIBPկ 

㼆✵龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫涸唬崵䌢錛涸⵸㢅椚倰岁剣程䒭䬄䲿ծ䗎岚蟋》瘝䎇꨽銳㼆䲿》巊ⲙ
⻊乼⡲掓椫餩傞很⵫欽ꆀ㣐♶ⵄ✵欰❡⟱⚌㼆Ⱖ❡ㅷ涸䘯鸟唬崵կ2017 䎃 3 剢 28 傈㕂꣢歏䊨㨼プ
⠔(IEC)封䋒✫歏㶩歏㐼⚥剣㹲暟餘涸崵霚叻ⲥ IEC 62321-8:2017ꅷ欽孞湱蒀靶餘靶翫欽⟉(GC-MS)ꂁ剣
掚鄬鍒/掚膴꣡꣡⟝涸孞湱蒀靶餘靶翫欽⟉(Py/TD-GC-MS)崵㹁翸ざ暟⚥涸龇薅✳歌ꃑꂾկ鵯⚹⟱⚌䘯鸟ⴼ
倗❡ㅷ僽や忘駈妍湅 RoHS 2.0 晜龇薅✳歌ꃑꂾꣳⵖ䲿⣘✫癃叅倰岁կ 

劥俒ⵄ欽䀙峸 Py-Screener 禹絡䒊用✫歏㶩❡ㅷ⚥龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫涸䘯鸟癃叅倰岁կ湱㼆
✵⠛絡程孒䬄䲿ծ䗎岚蟋》瘝霪倰岁♶꨽銳⨞⵸㢅椚湬䱹獦》呋ㅷ♳纸ⴔ區㽠腊䖤ⵌⴔ區絕卓〳⟄刿
皍⽀䘯䰦涸癃鷥歏㶩❡ㅷ⚥涸龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫կ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-QP2020 NX 孞湱蒀靶-餘靶翫欽⟉ 
PY-3030D 㢴⸆腊掚鄬鍒鵳呋㐼䌄 48 ⡙ AS-1020E 荈⸓鵳呋㐼 

1.2 ⴔ區勵⟝ 
掚鄬鍒勵⟝ 
拝庛玐䎸200˫_20˫/min_300˫_5˫/min 340˫(1 min) 
䱹〡庛䏞300˫ 
GCMS 勵⟝ 
蒀靶叙SH-Rxi-1HT15 m×0.25 mm×0.1 μm 
叙庛玐䎸80˫_20˫/min_300˫ (5 min) 
鵳呋〡庛䏞300˫ 
絁鸟䏞52.1 cm/sec 
鵳呋倰䒭ⴔ崨  
ⴔ崨嫱50:1 

猌㶩⻊倰䒭EI 
猌㶩彂庛䏞230˫ 
蒀靶餘靶䱹〡庛䏞320˫ 
ꅷ꧋垷䒭Scan&SIM 垷䒭ぐ絆ⴔ鷥䭊猌㶩錛邍 1կ 
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1.3 呋ㅷⵖ㢊 
䭽撑 Py-Screener ⴔ區禹絡涸銳宠㼆呋ㅷ鵳遤ⵖ㢊կ 

              
         ⴗ》鷓ꆀ呋ㅷ                   佞Ⰶ呋ㅷ匉⚥獦ꅾ                    ⸈Ⰶ瀖薉唼 

2. 絕卓♸雭雿 
2.1 叻ⲥㅷ蒀靶㕃 

龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫涸蒀靶㕃㥵㕃 1ծ㕃 2 䨾爙կ 

 
㕃 1. 龇薅✳歌ꃑꂾ叻ⲥㅷ涸蒀靶㕃1000 mg/kg 

㕃 2. ERM-EC591 徃去꣖敍⵫叻ⲥㅷ涸蒀靶㕃 

4.0 5.0 6.0 7.0 8.0 9.0

0.00

0.25

0.50

0.75

1.00

(x100,000,000)

2:307.00 (100.00)
2:293.00 (72.00)
2:279.00 (11.00)
2:223.00 (17.00)
2:206.00 (7.00)
1:TIC (1.00)

7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
0.0

0.5

1.0

1.5

2.0
(x10,000,000)

1:643.50 (200.00)
1:483.60 (50.00)
1:403.80 (30.00)
1:561.60 (60.00)
1:325.80 (20.00)

2:783.30 (50.00)
2:799.30 (20.00)
2:719.40 (100.00)
2:641.50 (100.00)
2:561.60 (20.00)

DIBP   DBP     

DINP   

DIDP   

BBP    DNOP  

DEHP   

Tetra-BDE(BDE-47) 

Penta-BDE(BDE-99) 

Hexa-BDE(BDE-154) Hexa-BDE(BDE-153) 

Octa-BDE(BDE-197+204) 

Deca-BB(BB-209) 

Deca-BDE(BDE-209) 
Hepta-BDE(BDE-183) 

Penta-BDE(BDE-100) 



24 
 

邍 1. 龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫涸⥂殆傞ꢂ⿺鷥䭊猌㶩 

No. ⻊ざ暟ぜ獦 薉俒綫ⱗ 
⥂殆傞ꢂ 

(min) 
㹁ꆀ猌㶩
m/z 

㹁䚍猌㶩
m/z 

1 龇薅✳歌ꃑ✳䒗♨ꂾ DIBP 4.769 223.0 205.0 

2 龇薅✳歌ꃑ✳♨ꂾ DBP 5.263 223.0 205.0 

3 龇薅✳歌ꃑ薅㛇♨ꂾ BBP 6.957 206.0 91.0 

4 龇薅✳歌ꃑ✳䊹ꂾ DEHP 7.852 279.0 167.0 

5 龇薅✳歌ꃑ✳鳟ꂾ DNOP 8.524 279.0 167.0 

6 龇薅✳歌ꃑ✳䒗㡧ꂾ DINP 8.898 293.0 - 

7 龇薅✳歌ꃑ✳䒗涧ꂾ DIDP 9.306 307.0 - 

8 2,2,4,4-㔋徃✳薅ꄍ Tetra-BDE(BDE-47) 7.655 325.8 483.6 
9 2,2,4,4,6-❀徃✳薅ꄍ Penta-BDE(BDE-100) 8.412 403.8 561.6 
10 2,2,3,4,4-❀徃✳薅ꄍ Penta-BDE(BDE-99) 8.623 403.8 561.6 
11 2,2,4,4,5,6-Ⱉ徃✳薅ꄍ Hexa-BDE(BDE-154) 9.208 483.6 643.5 
12 2,2,4,4,5,5-Ⱉ徃✳薅ꄍ Hexa-BDE(BDE-153) 9.500 483.6 643.5 
13 2,2,3,4,4,5,6-♫徃✳薅ꄍ Hepta-BDE(BDE-183) 10.300 561.6 721.4 

14 
2,2,3,3,4,4,6,6-Ⱃ徃✳薅ꄍ+ 
2,2,3,4,4,5,6,6-Ⱃ徃✳薅ꄍ 

Octa-BDE(BDE-197+204) 
11.215 641.5 643.5 

15 ⼧徃翫薅 Deca-BB(BB-209) 13.420 783.3 785.3 
16 ⼧徃✳薅ꄍ Deca-BDE(BDE-209) 15.167 799.3 959.1 

2.2 ꅾ㢕䚍絕卓 
⟄ 1000 mg/kg 涸龇薅✳歌ꃑꂾ吆腒叻ⲥㅷ⿺ ERM-EC591 徃去꣖敍⵫叻ⲥㅷ鵳遤ꅾ㢕䚍㹊낉ぐ絆ⴔ

油꬗獤⿺ RSD %錛邍 2կ 
邍 2. 油꬗獤ꅾ㢕䚍絕卓 (n=5) 

No. ⻊ざ暟ぜ獦 油꬗獤 1 油꬗獤 2 油꬗獤 3 油꬗獤 4 油꬗獤 5 RSD (%) 

1 DIBP 489045 512089 504247 488690 499427 2.0 

2 DBP 427700 444918 437317 428408 427872 1.8 

3 BBP 1127032 1288270 1221472 1153278 1056003 7.6 

4 DEHP 702226 738958 732674 724154 700693 2.4 

5 DNOP 1035314 1139737 1090246 1048489 1046424 4.0 

6 DINP 1326161 1452895 1421720 1387856 1393466 3.4 

7 DIDP 1338487 1454803 1406605 1366692 1383553 3.2 

8 Tetra-BDE(BDE-47) 921999 917745 957190 1105450 1085329 9.1 
9 Penta-BDE(BDE-100) 206168 189140 200373 233489 228313 8.9 

10 Penta-BDE(BDE-99) 1009258 1006920 1031510 1184174 1164748 8.1 
11 Hexa-BDE(BDE-154) 79414 78707 79739 92821 90980 8.2 
12 Hexa-BDE(BDE-153) 140500 144989 144769 165161 164670 7.8 
13 Hepta-BDE(BDE-183) 190840 189,106 186445 215429 219472 7.9 
14 Octa-BDE(BDE-197+204) 86121 96,033 86141 103298 104472 9.4 
15 Deca-BB(BB-209) 249053 235,314 220552 246807 236719 4.8 
16 Deca-BDE(BDE-209) 454460 389147 409941 481679 482790 9.6 
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2.3 呋ㅷ崵霚 
䭽撑 1.3 呋ㅷⴔ區姿낢㼆厤歏㶩❡ㅷ呋ㅷ鵳遤㢅椚♳纸ⴔ區կ霪呋ㅷ靶㕃錛㕃 3崵㹁絕卓錛邍 3կ 

 
㕃 3. 㝕俱呋ㅷ蒀靶㕃 

邍 3. 呋ㅷ崵㹁絕卓 

No.  ⻊ざ暟ぜ獦 ゎꆀmg/kg 

1 DIBP N.D. 

2 DBP 1285 

3 BBP 1389 

4 DEHP 1298 

5 DNOP 1301 

6 DINP N.D. 

7 DIDP N.D. 

8 Tetra-BDE(BDE-47) N.D. 

9 Penta-BDE(BDE-100) N.D. 

10 Penta-BDE(BDE-99) N.D. 

11 Hexa-BDE(BDE-154) N.D. 

12 Hexa-BDE(BDE-153) N.D. 

13 Hepta-BDE(BDE-183) N.D. 

14 Octa-BDE(BDE-197+204) N.D. 

15 Deca-BB(BB-209) N.D. 

16 Deca-BDE(BDE-209) N.D. 

岤N.D.邍爙劢唬ⴀկ 

3. 絕雿 
劥俒ⵄ欽䀙峸 Py-Screener 禹絡䒊用✫歏㶩❡ㅷ⚥龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫涸䘯鸟癃叅倰岁կ⟄

1000 mg/kg 涸龇薅✳歌ꃑꂾ吆腒叻ⲥㅷㄤ ERM-EC591 徃去꣖敍⵫叻ⲥㅷ鵳遤ꅾ㢕䚍㹊낉ぐ絆ⴔ油꬗獤
RSD%㖲㼭✵ 10%n=5կ湱㼆✵⠛絡程孒䬄䲿霪倰岁♶꨽銳⨞⵸㢅椚湬䱹獦》呋ㅷ♳纸ⴔ區㽠腊䖤
ⵌⴔ區絕卓〳⟄刿皍⽀䘯䰦涸癃鷥歏㶩❡ㅷ⚥涸龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫կ 

4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0

1.0

1.5

2.0

2.5

(x100,000,000)

BBP    

DBP    

DEHP    

DNOP    
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Py-Screener 禹絡䘯鸟岁唬崵歏㶩歏孞❡ㅷ⚥ 7 猫龇薅✳歌ꃑꂾ 

䶰 銳劥俒ⵄ欽䀙峸 Py-Screener v1.20 晜劥⚥涸 Fast Py-Screener 䘯鸟倰岁癃叅✫歏㶩歏孞❡ㅷ PVC 絁
淼⚥涸 7 猫龇薅✳歌ꃑꂾ碫⟄ 100 mg/kg 涸龇薅✳歌ꃑꂾ叻ⲥㅷ鵳遤ꅾ㢕䚍㹊낉ぐ絆ⴔ油꬗獤 RSD 㖲
㼭✵ 8%n=6կず♧ PVC 絁淼呋ㅷ欽䘯鸟倰岁ㄤ叻ⲥ倰岁ⴔⵆⴔ區⚙妃ⴔ區涸絕卓湱㼆湱䊵㖈 20%⟄
ⰻկ絕卓霆僈Fast Py-Screener 䘯鸟倰岁12.35min〳⟄欽✵歏㶩歏孞❡ㅷ⚥ 7 猫龇薅✳歌ꃑꂾ碫涸癃
叅癃叅佪卓ず Py-Screener(30min)㣐㣐蒜溁✫ⴔ區傞ꢂկ 

Ⱒꝶ霒孞湱蒀靶餘靶翫欽⟉  Py-Screener  PVC 絁淼  龇薅✳歌ꃑꂾ 
 
PVC 歏絁淼⟟呔⡛䐢䚍腊⠏葻㖈歏絁歏綈絟続⥂䫡勞俱⚥Ɤ劍⽑剣ꅾ銳㖑⡙告僽鵯猫勞俱ゎ

㼆梠㞯ㄤ➃⡤剣㹲暟餘⚂㖈䎾欽✵暵婋梠㞯傞㶸㖈霽㢴꡼곿կꥥ满➃⼜梠⥂䠑霋涸㟞䔂ㄤ㼆勞俱䚍腊銳
宠涸䲿넞㼆 PVC 勞俱䲿ⴀ✫刿넞涸銳宠կ 

Py-Screener 僽♧妴痗ざ RoHS 2.0 岁錞銳宠欽✵岁錞犜欽龇薅✳歌ꃑꂾ碫ㄤ徃⻊꣖敍⵫暟餘䘯鸟
癃叅䊨ⰨկⰌ꬗䎾㼆 RoHS 岁錞倝㟞 4 猫龇薅✳歌ꃑꂾ碫暟餘䘯鸟癃叅կ湱㼆✵⠛絡程孒䬄䲿ծ䗎岚蟋》
瘝霪倰岁♶꨽銳⨞⵸㢅椚湬䱹獦》呋ㅷ♳纸ⴔ區㽠腊䖤ⵌⴔ區絕卓〳⟄刿皍⽀䘯䰦涸癃鷥歏㶩❡ㅷ
⚥涸龇薅✳歌ꃑꂾㄤ徃⻊꣖敍⵫կ叻ⲥ涸 Py-Screener 倰岁ⴔ區傞ꢂ䭽 IEC62321-8 ⚥銳宠⚹ 30 ⴔꛦ
2019 䎃♳⼱䎃䀙峸䲀ⴀ✫ Fast-Py-Screener 䘯鸟倰岁㼜ⴔ區傞ꢂ綫瀊⚹ 12.35 ⴔꛦկ 

劥俒ⵄ欽䀙峸 Py-Screener v1.20 晜劥⚥涸 Fast Py-Screener 䘯鸟倰岁癃叅歏㶩歏孞❡ㅷ PVC 絁淼⚥
涸 7 猫龇薅✳歌ꃑꂾ碫䘯鸟倰岁崵霚絕卓♸叻ⲥ倰岁崵霚絕卓䱹鵛痗ざ IEC 岁錞銳宠կ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-QP2020 NX 孞湱蒀靶-餘靶翫欽⟉ 
PY-3030D 㢴⸆腊掚鄬鍒鵳呋㐼䌄 48 ⡙ AS-1020E 荈⸓鵳呋㐼 

1.2 ⴔ區勵⟝ 
掚鄬鍒勵⟝ 
拝庛玐䎸150˫_200˫/min_300˫(0.5 min) 
䱹〡庛䏞300˫ 
GCMS 勵⟝ 
蒀靶叙:Rxi-1HT15 m×0.25 mm×0.10 µm 
叙庛玐䎸80˫_40˫/min_200˫_20˫/min_300˫(3 min) 
鵳呋〡庛䏞300˫ 
崨鸟䱽ⵖ倰䒭䛎絁鸟䏞倰䒭 
絁鸟䏞52.1 mL/min  
鵳呋倰䒭ⴔ崨鵳呋 
ⴔ崨嫱50:1 

猌㶩⻊倰䒭EI 
猌㶩彂庛䏞230˫ 
蒀靶餘靶䱹〡庛䏞320˫ 
唬崵㐼歏⾓靈靕歏⾓+0.1 kV 
ꅷ꧋垷䒭Scan&SIM 垷䒭猌㶩⥌䜂錛邍 1կ 
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1.3 呋ㅷⵖ㢊 
䭽撑 Py-Screener ⴔ區禹絡涸銳宠㼆呋ㅷ鵳遤ⵖ㢊կ 

              
       ⴗ》鷓ꆀ呋ㅷ                   佞Ⰶ呋ㅷ匉⚥獦ꅾ                     ⸈Ⰶ瀖薉唼 

2. 絕卓♸雭雿 
2.1 7 猫龇薅✳歌ꃑꂾ涸叻ⲥ靶㕃 

 
㕃 1. 7 猫龇薅✳歌ꃑꂾ涸蒀靶㕃1000 mg/kg 

邍 1. 龇薅✳歌ꃑꂾ⥌䜂 

No. ⚥俒ぜ獦 薉俒ぜ獦 CAS 〿 ⥂殆傞ꢂ (min) 㹁ꆀ猌㶩 (m/z) 㹁䚍猌㶩(m/z) 

1 龇薅✳歌ꃑ✳䒗♨ꂾ DIBP 84-69-5 2.919 223 205 

2 龇薅✳歌ꃑ✳♨ꂾ DBP 84-69-5 3.153 223 205 

3 龇薅✳歌ꃑ薅㛇♨ꂾ BBP 85-68-7 4.211 206 91 

4 龇薅✳歌ꃑ✳䊹ꂾ DEHP 117-81-7 4.910 279 167 

5 龇薅✳歌ꃑ✳鳟ꂾ DNOP 117-84-0 5.505 279 167 

6 龇薅✳歌ꃑ✳䒗㡧ꂾ DINP 28553-12-0 5.848 293 - 

7 龇薅✳歌ꃑ✳䒗涧ꂾ DIDP 26761-40-0 6.184 307 - 

2.2 ꅾ㢕䚍崵霚絕卓 
⟄100 mg/kg涸7猫龇薅✳歌ꃑꂾ叻ⲥㅷ鵳遤ꅾ㢕䚍㹊낉歋✵》呋ꆀ♶ず㼆絕卓油꬗獤剣䕧ㆇ䨾

⟄⟄ぐ絆ⴔ崽䏞崽䏞⽀⡙mg/kg罌㻋ꅾ㢕䚍ꅾ㢕䚍崵霚絕卓錛邍2կ 

  

2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

0.0

0.5

1.0

1.5

2.0

(x10,000,000)

2:307.00 (50.00)
2:293.00 (50.00)
2:149.00 (1.00)
1:TIC (1.00)

DIBP   DBP   
BBP    DEHP    

DNOP    

DINP  

DIDP  
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邍 2. ꅾ㢕䚍崵霚絕卓n=6崽䏞⽀⡙mg/kg 

No. 絆ⴔぜ獦 崽䏞 1 崽䏞 2 崽䏞 3 崽䏞 4 崽䏞 5 崽䏞 6 RSD% 

1 DIBP 91.8 98.08 105.07 101.37 95.96 92.36 5.31 

2 DBP 97.67 102.05 109.55 105.66 105.59 101.54 3.98 

3 BBP 94.24 97.71 106.3 97.26 95.5 84.25 7.40 

4 DEHP 146.6 154.91 143.19 128.7 143.2 155.11 6.70 

5 DNOP 89.79 93.34 103.87 99.73 94.16 91.54 5.59 

6 DINP 140.85 128.96 130.97 114.84 118.76 117.87 7.93 

7 DIDP 99.12 104.63 111.8 105.18 104.42 102.74 3.95 

2.3 婎殆崵霚 
⚹罌㻋⟉㐼ⴔ區넞崽䏞呋た涸婎殆䞔ⲃ鵳넞崽䏞呋ㅷた䱹满㼆瑟匉鵳遤ⴔ區婎殆崵霚絕卓錛邍3կ 

邍 3. 婎殆崵霚絕卓崽䏞⽀⡙mg/kg 

絆ⴔぜ獦 DIBP DBP BBP DEHP DNOP DINP DIDP 

넞崽䏞呋ㅷ 3032.13 1084.78 N.D 358 N.D 505.9 N.D 

瑟匉 6.61 5.72 N.D 3.46 N.D N.D N.D 

婎殆桧% 0.18 0.52 0.0 0.96 0.00 0.00 0.00 

2.4 呋ㅷ崵霚 
ず♧PVC絁淼呋ㅷ》⚙口ⴔⵆ欽Py-Screener叻ⲥ倰岁ㄤFast Py-Screener䘯鸟倰岁鵳遤ⴔ區蒀靶㕃錛

㕃2~5絕卓嫱鳅錛邍4կ 

           
DEHP                                      DINP 

           㕃2. Py-Screener叻ⲥ倰岁崵霚䕙蒀絁淼DEHPㄤDINP蒀靶㕃➑⴩⚿〳毟ㄤ馄叻絆ⴔ 

         
      DEHP                                   DINP 

  㕃3. Py-Screener䘯鸟岁崵霚䕙蒀絁淼DEHPㄤDINP蒀靶㕃➑⴩⚿〳毟ㄤ馄叻絆ⴔ 

2.59e5Q 279.00 (+)

R1 343.84% (73.36)

RT=7.766

RT
7.7 7.8 7.9

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

3.07e4Q 293.00 (+)

RT=8.658

RT
7.5 8.0 8.5 9.0 9.5 10.0

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

2.5e4

3.0e4

3.76e5Q 279.00 (+)

R1 389.76% (83.16)

RT=4.922

RT
4.8 4.9 5.0 5.1

0.0e0

5.0e5

1.0e6

1.5e6

3.71e4Q 293.00 (+)

RT=5.687

RT
5.0 5.5 6.0 6.5

0.0e0

1.0e4

2.0e4

3.0e4
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DIBP                       DBP                        DINP 

㕃4. Py-Screener叻ⲥ倰岁崵霚抪蒀絁淼DIBP,DBPㄤDINP蒀靶㕃➑⴩⚿〳毟ㄤ馄叻絆ⴔ 
 

   
DIBP                        DBP                          DINP 

 㕃5. FPy-Screener䘯鸟岁崵霚抪蒀絁淼DIBP,DBPㄤDINP蒀靶㕃➑⴩⚿〳毟ㄤ馄叻絆ⴔ 
邍 4. 崵霚絕卓嫱鳅➑⴩⚿〳毟ㄤ馄叻絆ⴔ崽䏞⽀⡙mg/kg 

ⴔ區倰岁 呋ㅷぜ獦 DIBP DBP DEHP DINP 

叻ⲥ倰岁 抪蒀絁淼 3632.13 932.24 -- 504.74 

䘯鸟倰岁 抪蒀絁淼 2990.65 778.95 -- 538.33 

湱㼆湱䊵% 19.37 17.90 -- 6.44 

叻ⲥ倰岁 䕙蒀絁淼 -- -- 1395.52 671.54 

䘯鸟倰岁 䕙蒀絁淼 -- -- 1344.12 594.49 

湱㼆湱䊵% -- -- 3.75 12.17 

3. 絕雿 
劥倰岁ꅷ欽䀙峸 Py-Screener-禹絡⚥涸䘯鸟倰岁㼆 PVC 絁淼⚥ 7 猫龇薅✳歌ꃑꂾ鵳遤ⴔ區կ㼆 100 

mg/kg 涸叻ⲥㅷꅾ㢕鵳呋 6 妃7 猫龇薅✳歌ꃑꂾ崽䏞 RSD 㼭✵ 8%넞崽䏞呋ㅷ婎殆桧㼭✵ 1%邍僈鵶
絯ⴔ區傞넞崽䏞呋ㅷ涸婎殆♶⠔㼆♴♧⚡呋ㅷ涸ⴔ區絕卓❡欰䎁䪓կず♧⚡呋ㅷ欽䘯鸟倰岁ㄤ叻ⲥ倰岁
䖤ⵌ絕卓湱㼆湱䊵㖈 20%⟄ⰻ霹僈䘯鸟倰岁〳⟄鴪ⵌㄤ叻ⲥ倰岁ず呋涸癃叅佪卓湱嫱✵ Py-Screener
禹絡⚥涸叻ⲥ倰岁ⴔ區傞ꢂ綫瀊✫♧⼱㣐㣐蒜溁✫唬崵傞ꢂ鷓ざ呋ㅷꆀ㣐涸欽䨪կ 

8.16e5Q 223.00 (+)

R1 31.90% (85.3)

RT=4.693

RT
4.25 4.50 4.75 5.00

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

8.16e5Q 223.00 (+)

R1 90.45% (93.23)

RT=5.187

RT
5.1 5.2 5.3

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

2.84e4Q 293.00 (+)

RT=8.628

RT
8 9 10

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

2.5e4

1.31e6Q 223.00 (+)

R1 31.01% (82.94)
RT=2.927

RT
2.8 2.9 3.0

0.0e0

5.0e5

1.0e6

1.5e6

1.31e6Q 223.00 (+)

R1 91.53% (94.34)

RT=3.155

RT
3.1 3.2 3.3

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

1.67e4Q 293.00 (+)

RT=5.676

RT
5 6

0.0e0

2.5e3

5.0e3

7.5e3

1.0e4

1.3e4

1.5e4
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Py-Screener +Twin Line 禹絡唬崵歏㶩歏孞❡ㅷ⚥ 7 猫龇薅✳歌ꃑ

ꂾ 

䶰 銳劥俒ⵄ欽䀙峸Py-Screener+Twin Line禹絡䒊用✫歏㶩歏孞❡ㅷ⚥7猫龇薅✳歌ꃑꂾ涸唬崵倰岁կ⚺
銳罌㻋✫㸝鄳✫⿽叙禹絡涸䀙峸孞餘翫欽⟉GCMS-QP2020 NXⴔ區龇薅✳歌ꃑꂾ涸邍梡կ絕卓邍僈⢪欽⿽
叙禹絡ⴔ區龇薅✳歌ꃑꂾ㖈⟉㐼邍梡♳♸⽀叙禹絡䎇偽僈儑䊵䒗罜ꅷ欽⿽叙禹絡〳 偽꨽刿䰃蒀靶叙㹊
梡䘯鸟癃叅♸礵烁㹁ꆀ偽綟遰䱹蒜溁傞ꢂ䲿넞佪桧կ霪禹絡鷓欽✵歏㶩歏孞❡ㅷ⚥7猫龇薅✳歌ꃑꂾ涸
䘯鸟癃叅ㄤ礵烁㹁ꆀկ 

Ⱒꝶ霒Py-Screener+Twin Line 禹絡  掚鄬鍒  歏㶩歏孞  龇薅✳歌ꃑꂾ 
 

龇薅✳歌ꃑꂾ(PAEs)䎛岌㖑䎾欽✵ⵖ鸣梖Ⱘծ굹ㅷ⺫鄳勞俱ծ歏㶩歏孞❡ㅷ瘝կ灇瑕邍僈龇薅✳歌
ꃑꂾⰨ剣꧘慨稇涸暵䖄⿺䫒꧆慨稇欰暟佪䎾⠔䎁䪓⸓暟ㄤ➃⡤姻䌢涸ⰻⴔ屲⸆腊㖈⡤ⰻꟋ劍獤稡⠔㼋
荝殻䕎ծ浓」ㄤ瑲」կ妍湅溶⯓たⴀ〵✫㢴고Ⱒ✵歏㶩歏孞❡ㅷ⚥ꣳⵖ⢪欽龇薅✳歌ꃑꂾ涸犜⟁ㄤ湱Ⱒ唬
崵叻ⲥկ 

湡⵸㼆✵龇薅✳歌ꃑꂾ涸唬崵㢴ꅷ欽孞湱蒀靶餘靶翫欽岁կ妍湅RoHS 2.0錞㹁Py-GCMS岁〳⟄⡲⚹
PAEs唬崵涸⼱㹁ꆀ癃叅倰岁㼆✵癃叅絕卓㼭✵500 mg/kg涸呋ㅷⴼ㹁⚹ざ呔㼆✵癃叅絕卓㣐✵1500 
mg/kg涸呋ㅷⴼ㹁⚹♶ざ呔㼆✵癃叅絕卓㖈500-1500 mg/kg涸呋ㅷ꨽銳欽礵烁㹁ꆀ岁鵳♧姿ⴔ區㹁ꆀկ
ꅷ欽䀙峸Py-Screener禹絡呋ㅷ偽꨽⵸㢅椚湬䱹》紨0.5 mg佞ⰆPy-GCMS鵳遤唬崵կGCMS礵烁㹁ꆀ岁
ⴭ꨽銳鳅㢕勇涸⵸㢅椚倰岁嫱㥵程䒭䬄䲿ծ馄㡮蟋》瘝呋ㅷ⚥PAEs絑鵂䲿》た絑GCMSⴔ區〳⟄蜦
䖤Ⱖ礵烁ゎꆀկGCMS礵烁㹁ꆀ岁ㄤPy-Screener癃叅倰岁㖲⚹IEC 62321-8叻ⲥ倰岁Py-Screener岁欽✵癃
叅礵烁㹁ꆀ岁ⴭ〳⟄㼆癃叅ⴀ涸〳毟絕卓礵烁㹁ꆀ⚙猫倰岁絕ざ㖈♧饰⢪欽〳⟄䘯鸟剣佪唬崵歏㶩歏
孞❡ㅷ⚥涸PAEsկ告僽⚙猫倰岁䨾⢪欽涸鵳呋倰䒭ㄤ蒀靶叙㖲♶♧呋ⴗ䰃傞꨽銳刿䰃蒀靶叙ㄤ鵳呋㐼
⟉㐼꨽銳⨢纸鵯呋㣐㣐㟞⸈✫ⴔ區傞ꢂ罜㥵卓餝✈⚙〵⟉㐼ⴭ偽毟㟞⸈✫㹊낉㹔涸⟉㐼ꅷ餝⿺絶䫡䧭
劥կ䀙峸⢪欽馄䔂넞佪溫瑟禹絡涸孞餘翫欽⟉〳佅䭯Twin Line餘靶⿽叙禹絡⽰〳⟄㖈⟉㐼♳歋⚙⚡♶
ず鵳呋〡ず傞㸝鄳⚙呏♶ず蒀靶叙䒸Ⰶず♧⚡餘靶⚥⚙⚡鵳呋〡ⴔⵆ㸝鄳掚鄬鍒ㄤ巊⡤鵳呋㐼➢罜㹊
梡㖈♧〵⟉㐼♳ⴔⵆ⢪欽Py-Screener癃叅岁ㄤ礵烁㹁ꆀ岁㼆PAEs鵳遤唬崵կ 

劥俒罌㻋✫䀙峸Py-Screener +Twin Line禹絡唬崵歏㶩歏孞❡ㅷ⚥7猫龇薅✳歌ꃑꂾ涸邍梡կ絕卓邍
僈⢪欽⿽叙禹絡ⴔ區PAEs㖈⟉㐼邍梡♳♸⽀叙禹絡䎇偽僈儑䊵䒗罜ꅷ欽⿽叙禹絡〳偽꨽刿䰃蒀靶
叙㹊梡䘯鸟癃叅♸礵烁㹁ꆀ偽綟遰䱹蒜溁傞ꢂծ䲿넞✫䊨⡲佪桧կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-QP2020 NX 孞湱蒀靶-餘靶翫欽⟉ 
PY-3030 㢴⸆腊掚鄬鍒鵳呋㐼䌄 48 ⡙ AS-1020E 荈⸓鵳呋㐼 
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1.2 Py-Screener 禹絡癃叅ⴔ區勵⟝  

掚鄬鍒勵⟝ 

拝庛玐䎸200˫_20˫/min_300˫_5˫/min 340˫(1 min) 

GCMS 勵⟝ 
蒀靶叙: SH-Rxi-1HT, 15 m×0.25 mm×0.1 µm 叙庛玐䎸80˫_20˫/min_300˫(5 min) 
鵳呋〡庛䏞300˫ 
崨鸟䱽ⵖ倰䒭絁鸟䏞 
絁鸟䏞52.1 cm/sec 
鵳呋倰䒭ⴔ崨鵳呋 

猌㶩⻊倰䒭EI 
猌㶩彂庛䏞230˫ 
䱹〡庛䏞320˫ 
ꅷ꧋垷䒭SCAN&SIM 垷䒭, 鷥䭊猌㶩錛邍 1 

1.3 GCMS 礵烁㹁ꆀ岁ⴔ區勵⟝ 
GCMS 勵⟝ 
蒀靶叙: SH-Rxi-5Sil MS, 30 m×0.25 mm×0.25 
µm 

叙庛玐䎸80˫_20˫/min_300˫(6 min) 

鵳呋〡庛䏞280˫ 
崨鸟䱽ⵖ倰䒭絁鸟䏞 
絁鸟䏞38.1 cm/sec 
鵳呋倰䒭♶ⴔ崨鵳呋 
鵳呋ꆀ1 µL 

猌㶩⻊倰䒭EI 
猌㶩彂庛䏞230˫ 
䱹〡庛䏞320˫ 
ꅷ꧋垷䒭SIM 垷䒭, 鷥䭊猌㶩錛邍 2 

2. 呋ㅷⵖ㢊 
2.1 GCMS 礵烁㹁ꆀ岁呋ㅷ涸ⵖ㢊 (⿬撑 IEC62321-8:2017) 

》呋ㅷ鷓ꆀ磋烱ⲥ烁獦》0.5 gⵌ応紺㤛⚥佞Ⰶ程孒䲿》㐼搬た欽120 mL姻䊹掬㔐崨蟋》6⚡㼭
傞欽偒鲮襒封⟉㼜呋ㅷ崽綫荛10 mL剒た欽姻䊹掬獺ꅺ荛30 mL䖉崵կ 

2.2 Py-Screener 岁呋ㅷⵖ㢊 
獦》0.5 mg呋ㅷ佞ⰆPY呋ㅷ匉⚥䖉崵կ 

3.  絕卓♸雭雿 
3.1 7 猫龇薅✳歌ꃑꂾ叻ⲥㅷ蒀靶㕃 
3.1.1 Py-Screener 岁 7 猫龇薅✳歌ꃑꂾ叻ⲥㅷ蒀靶㕃 

 
    㕃 1. 7 猫龇薅✳歌ꃑꂾ叻ⲥㅷ蒀靶㕃1000 mg/kg 
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邍 1. 7 猫龇薅✳歌ꃑꂾ涸⥂殆傞ꢂ⿺鷥䭊猌㶩 

No. ⻊ざ暟ぜ獦 薉俒綫ⱗ 
⥂殆傞ꢂ 

(min) 
㹁ꆀ猌㶩
m/z 

㹁䚍猌㶩
m/z 

1 龇薅✳歌ꃑ✳䒗♨ꂾ DIBP 4.789 223 205 

2 龇薅✳歌ꃑ✳♨ꂾ DBP 5.291 223 205 

3 龇薅✳歌ꃑ薅㛇♨ꂾ BBP 6.981 206 91 

4 龇薅✳歌ꃑ✳䊹ꂾ DEHP 7.875 279 167 

5 龇薅✳歌ꃑ✳鳟ꂾ DNOP 8.543 279 167 

6 龇薅✳歌ꃑ✳䒗㡧ꂾ DINP 8.898 293 - 

7 龇薅✳歌ꃑ✳䒗涧ꂾ DIDP 9.306 307 - 

3.1.2 礵烁㹁ꆀ岁 7 猫龇薅✳歌ꃑꂾ叻ⲥㅷ蒀靶㕃 

 
㕃2. 7猫龇薅✳歌ꃑꂾ叻ⲥㅷ蒀靶㕃1 μg/mL 
邍 2. 7 猫龇薅✳歌ꃑꂾ涸⥂殆傞ꢂ⿺鷥䭊猌㶩 

No. ⻊ざ暟ぜ獦 薉俒綫ⱗ 
⥂殆傞ꢂ 

(min) 
㹁ꆀ猌㶩
m/z 

㹁䚍猌㶩
m/z 

1 龇薅✳歌ꃑ✳䒗♨ꂾ DIBP 7.536 149 223,104 

2 龇薅✳歌ꃑ✳♨ꂾ DBP 8.030 149 223,205 

3 龇薅✳歌ꃑ薅㛇♨ꂾ BBP 9.880 206 91,149 

4 龇薅✳歌ꃑ✳䊹ꂾ DEHP 10.610 279 167,149 

5 龇薅✳歌ꃑ✳鳟ꂾ DNOP 11.390 279 261,149 

6 龇薅✳歌ꃑ✳䒗㡧ꂾ DINP 11.917 293 127,149 

7 龇薅✳歌ꃑ✳䒗涧ꂾ DIDP 12.435 307 141,149 

3.2 礵烁㹁ꆀ岁叻ⲥ刼絁ㄤ唬ⴀꣳ 
ⴔⵆꂁⵖ崽䏞⚹0.2ծ0.5ծ1.0ծ5.0ㄤ10 μg/mL涸龇薅✳歌ꃑꂾ幊ざ叻ⲥㅷⰦ⚥ゎDINPㄤDIDP涸崽䏞

ⴔⵆ⚹2.0ծ5.0ծ10ծ50ㄤ100 μg/mLGCMSⴔ區կ⟄崽䏞⚹埇㗂叻湡叻⻊ざ暟油꬗獤⚹紷㗂叻ⵖ⡲叻
ⲥ刼絁կ呏研0.2 μg/mL涸叻ⲥ很巊侨研DINPㄤDIDP呏研2.0 μg/mL叻ⲥ很巊侨研雦皾ぐ⻊ざ暟唬崵
ꣳ⟄3⦔⥌㐾嫱雦皾ぐ⻊ざ暟叻ⲥ刼絁錛㕃3絁䚍倰玐ㄤ湱Ⱒ禹侨⿺唬ⴀꣳ錛邍3կ 
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                   DIBP                   DBP                   BBP                    DEHP 

       
                           DNOP                      DINP                      DIDP 

㕃3. 7猫龇薅✳歌ꃑꂾぐ絆ⴔ叻ⲥ刼絁 
邍3. 7猫龇薅✳歌ꃑꂾ叻ⲥ刼絁⥌䜂⿺唬ⴀꣳ 

No. ⻊ざ暟ぜ獦 叻ⲥ刼絁 湱Ⱒ禹侨R 唬ⴀꣳ (mg/L) 
1 DIBP Y = 684657.2X + 50118.21 0.9995 0.008 
2 DBP Y = 698362.0X + 52823.72 0.9997 0.006 
3 BBP Y = 95328.11X + 307.3188 0.9999 0.026 
4 DEHP Y = 37749.95X - 324.6466 0.9999 0.134 
5 DNOP Y = 56528.84X + 694.2784 0.9999 0.114 
6 DINP Y = 68271.9X + 18910.4 0.9999 2.830 
7 DIDP Y = 64220.38X + 8380.723 0.9999 3.333 

3.3 呋ㅷ崵霚 
3.3.1 Py-Screener 岁呋ㅷ崵霚 

》厤歏㶩歏孞呋ㅷ⿬撑2.2倰岁銳宠ⵖ㢊呋ㅷ♳纸ⴔ區呋ㅷ蒀靶㕃錛㕃4崵㹁絕卓錛邍4կ 

 
                          㕃4. Py-Screener岁崵㹁厤歏㶩歏孞呋ㅷ蒀靶㕃 

3.3.2 礵烁㹁ꆀ岁呋ㅷ崵霚 
》♸3.3.1湱ず歏㶩歏孞呋ㅷ⿬撑2.1倰岁銳宠ⵖ㢊呋ㅷ》1 μL♳纸ⴔ區呋ㅷ蒀靶㕃錛㕃5崵㹁絕

卓錛邍4կ 
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㕃 5. 礵烁㹁ꆀ岁崵㹁厤歏㶩歏孞呋ㅷ蒀靶㕃 

邍4. 厤歏㶩歏孞呋ㅷ崵霚絕卓 

No. ⻊ざ暟ぜ獦 
Py-Screener 癃叅岁 

ゎꆀmg/kg 
礵烁㹁ꆀ岁 

ゎꆀmg/kg 

1 DIBP  N.D   N.D 

2 DBP  N.D   N.D 

3 BBP  N.D   N.D 

4 DEHP 2902 2847 

5 DNOP  N.D   N.D 

6 DINP 1898 1996 

7 DIDP  N.D   N.D 

                    㢊岤N.D邍爙劢唬ⴀ 

3.4 抳併䏞⿺♸⽀叙禹絡嫱鳅 
Py-Screener 癃叅岁ꅷ欽 1000 mg/kg 龇薅✳歌ꃑꂾ叻ⲥㅷⴔⵆ㖈⿽叙禹絡ㄤ⽀叙禹絡♳鵳遤崵霚礵

烁㹁ꆀ岁ꅷ欽 0.2 μg/mL 龇薅✳歌ꃑꂾ叻ⲥㅷⴔⵆ㖈⿽叙禹絡ㄤ⽀叙禹絡♳鵳遤崵霚䖤ⵌ⚙⚡禹絡ぐ絆
ⴔ油꬗獤㼆嫱錛邍 5⽀叙禹絡♸⿽叙禹絡身併䏞䎇偽僈儑䊵䒗կ 

 邍 5. ⚙⚡禹絡龇薅✳歌ꃑꂾ叻ⲥㅷぐ絆ⴔ油꬗獤㼆嫱 

No. ⻊ざ暟ぜ獦 
Py-Screener ⿽叙 

禹絡油꬗獤 
Py-Screener ⽀叙 

禹絡油꬗獤 
礵烁㹁ꆀ岁⿽叙 

禹絡油꬗獤 
礵烁㹁ꆀ岁⽀叙 

禹絡油꬗獤 

1 DIBP 443454 487236 156191 214021 

2 DBP 352410 412392 165003 235818 

3 BBP 715303 805101 20885 25733 

4 DEHP 909144 864075 9653 11323 

5 DNOP 1306877 1308207 12885 16284 

6 DINP 1677829 1636558 177800 205497 

7 DIDP 1669120 1672729 154252 181690 
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4. 絕雿 
劥俒ⵄ欽䀙峸 Py-Screener+Twin Line 禹絡䒊用✫歏㶩歏孞❡ㅷ⚥ 7 猫龇薅✳歌ꃑꂾ涸唬崵倰岁կ⚺銳

罌㻋✫㸝鄳⿽叙禹絡涸䀙峸孞餘翫欽⟉ GCMS-QP2020 NX ⴔ區龇薅✳歌ꃑꂾ涸邍梡կ礵烁㹁ꆀ岁 7 猫龇薅
✳歌ꃑꂾ㖈 0.2-100 μg/mL 崽䏞薴㔵ⰻぐ絆ⴔ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㖲㖈 0.9995 ⟄♳կPy-Screener
岁ㄤ礵烁㹁ꆀ岁ⴔⵆ崵霚ず♧呋ㅷ崵㹁絕卓ゎꆀ⧩ꬋ䌢䱹鵛կ鸑鵂湱ず叻ⲥㅷ崵霚✫⿽叙禹絡ㄤ⽀叙禹
絡涸身併䏞鸑鵂油꬗獤涸㼆嫱溏ⴀ⚙⚡禹絡身併䏞䎇偽僈儑䊵䒗կ絾♳䨾鶣⢪欽⿽叙禹絡ⴔ區龇薅✳
歌ꃑꂾ㖈⟉㐼邍梡♳♸⽀叙禹絡䎇偽僈儑䊵䒗罜ꅷ欽⿽叙禹絡〳 偽꨽刿䰃蒀靶叙㹊梡䘯鸟癃叅♸ⲥ烁
㹁ꆀ偽綟遰䱹蒜溁傞ꢂծ䲿넞✫䊨⡲佪桧կ霪禹絡鷓欽✵歏㶩歏孞❡ㅷ⚥ 7 猫龇薅✳歌ꃑꂾ涸䘯鸟癃叅
ㄤ礵烁㹁ꆀկ 
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Py-Screener Ver.2 禹絡癃叅歏㶩歏孞❡ㅷ⚥ 7 猫龇薅✳歌ꃑꂾㄤ 20

猫徃➿꣖敍⵫ 

䶰 銳劥俒ⵄ欽䀙峸Py-Screener Ver.2禹絡䒊用✫歏㶩歏孞❡ㅷ⚥7猫龇薅✳歌ꃑꂾㄤ20猫徃去꣖敍⵫涸
䘯鸟癃叅倰岁կ湱鳅♸Py-Screener Ver.1禹絡霪倰岁鸑鵂䒸Ⰶ⿬罌叻ⲥIDㄤ吥姻㔔㶩〳⟄雦皾7猫龇薅
✳歌ꃑꂾծ10猫PBDEծ10猫PBBծTOTMㄤⰙ徃梠⼧✳掬Ⱏ29猫⻊ざ暟涸崽䏞⧩ꅷ欽倝㘗꣡䌄⥂䫡⡞涸
SH-1MS蒀靶叙〳㖈22 minⰻ䘯鸟鵳遤29猫⻊ざ暟涸崵㹁乼⡲皍⽀䘯䰦鷓欽✵歏㶩歏孞❡ㅷ⚥龇薅✳
歌ꃑꂾㄤ徃去꣖敍⵫涸䘯鸟癃叅կ 

Ⱒꝶ霒Py-Screener  歏㶩歏孞❡ㅷ  龇薅✳歌ꃑꂾ   
 

妍湅RoHS 2.0䭷⟁⚥㼆✵歏㶩歏孞❡ㅷ⚥涸4猫龇薅✳歌ꃑꂾㄤPBBsծPBDEs瘝暟餘霃㹁✫ꣳ⧩銳宠
ぐ暟餘剒넞崽䏞♶䖤馄鵂0.1 %կ2017䎃3剢28傈㕂꣢歏䊨㨼プ⠔(IEC)封䋒✫歏㶩歏孞⚥剣㹲暟餘涸崵霚
叻ⲥIEC 62321-8:2017ꅷ欽孞湱蒀靶餘靶翫欽⟉(GC-MS)ꂁ剣掚鄬鍒/掚膴꣡꣡⟝涸孞湱蒀靶餘靶翫欽⟉
(Py/TD-GC-MS)崵㹁翸ざ暟⚥涸龇薅✳歌ꃑꂾ霪叻ⲥ絛ⴀ✫ꅷ欽Py-GCMS㼆翸ざ暟⚥涸龇薅✳歌ꃑꂾ鵳遤
䘯鸟癃叅涸倰岁կ 

ꥥ满歏㶩歏孞❡ㅷ⚥PBBsծPBDEs瘝暟餘唬崵꨽宠涸㟞⸈㕂꣢歏䊨㨼プ⠔(IEC)✵2021䎃9剢封䋒✫
叻ⲥIEC 62321-3-3:2021鸑鵂孞湱蒀靶-餘靶岁⢪欽掚鄬鍒/掚膴꣡꣡⟝(Py/TD-GC-MS)癃鷥翸ざ暟⚥涸㢴
徃翫薅ծ㢴徃翫薅ꄍㄤ龇薅✳歌ꃑꂾ鵯⚹⟱⚌䘯鸟ⴼ倗❡ㅷ僽や忘駈妍湅RoHS 2.0晜⚥4고龇薅✳歌ꃑꂾ
ㄤ徃去꣖敍⵫ꣳ⧩䲿⣘✫䘯鸟癃叅涸倰岁կ 

劥俒ⵄ欽䀙峸Py-Screener Ver.2禹絡䒊用✫歏㶩歏孞❡ㅷ⚥7猫龇薅✳歌ꃑꂾㄤ20猫徃去꣖敍⵫涸䘯鸟
癃叅倰岁կ湱㼆✵⠛絡程孒䬄䲿ծ䗎岚蟋》瘝霪倰岁♶꨽銳⨞⵸㢅椚湬䱹獦》呋ㅷ♳纸ⴔ區㽠腊䖤ⵌⴔ
區絕卓〳⟄刿皍⽀䘯䰦涸癃鷥歏㶩❡ㅷ⚥涸龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-QP2020 NX 孞湱蒀靶-餘靶翫欽⟉ 
PY-3030D 㢴⸆腊掚鄬鍒鵳呋㐼 

1.2 ⴔ區勵⟝  

掚鄬鍒勵⟝ 

拝庛玐䎸340˫3 min 

GCMS 勵⟝ 

蒀靶叙: SH-1MS17 m×0.25 mm×0.1 μmゎ 2 

m ⥂䫡叙 

叙庛玐䎸80˫_40˫/min_200˫_20˫/min_320˫

(4 min) 

鵳呋〡庛䏞300˫                             

崨鸟䱽ⵖ倰䒭䛎絁鸟䏞倰䒭                  

絁鸟䏞52.1 mL/min                          

鵳呋倰䒭ⴔ崨鵳呋                          
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ⴔ崨嫱50:1                                 
猌㶩彂庛䏞230˫ 
蒀靶餘靶䱹〡庛䏞320˫   

唬崵㐼歏⾓靈靕歏⾓+0.1 kV 
ꅷ꧋垷䒭SCAN&SIM 垷䒭猌㶩⥌䜂錛邍 1 

2呋ㅷ⵸㢅椚 
䭽撑Py-Screenerⴔ區禹絡涸銳宠㼆呋ㅷ鵳遤ⵖ㢊կⲥ烁獦》0.50 mg呋ㅷ荛Eco-Cup⚥㝱Ⰶ㼱ꆀ瀖

薉唼佞ⰆPY-3030D荈⸓鵳呋㐼⚥♳纸䖉崵կ 

              
        ⴗ》鷓ꆀ呋ㅷ                   佞Ⰶ呋ㅷ匉⚥獦ꅾ                    ⸈Ⰶ瀖薉唼 

3絕卓♸雭雿 
3.1 叻ⲥㅷ靶㕃 

龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫叻ⲥㅷ蒀靶㕃ⴔⵆ錛㕃 1ծ㕃 2⻊ざ暟湱Ⱒ⥌䜂錛邍 1餘ꆀ蒀靶㕃㥵㕃
3 䨾爙կ 

 
㕃 1. 龇薅✳歌ꃑꂾ叻ⲥㅷ蒀靶㕃1000 mg/kg 

 

3.0 4.0 5.0 6.0 7.0

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5
(x10,000,000)

DIBP   DBP   BBP   DEHP   
DNOP   

DINP   DIDP   
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㕃 2. ERM-EC591 徃⻊꣖敍⵫叻ⲥㅷ蒀靶㕃 

 

  
                  DIBP        DBP BBP 

  
                   DEHP                           DNOP DINP 

  
DIDP                       Tri-BDE(BDE-28) Tetra-BDE(BDE-47) 
 

5.0 6.0 7.0 8.0 9.0 10.0 11.0

0.0

0.5

1.0

1.5

2.0

2.5

(x1,000,000)

Tri-BDE    

Tetra-BDE    

Penta-BDE 

(BDE-100)    

Penta-BDE(BDE-99)    

Hexa-BDE 

(BDE-154)    

Hexa-BDE 

(BDE-153)    

Hepta-BDE 

(BDE-183)  

Octa-BDE 

(BDE-197+204)  

Deca-BB 

(BB-209) 

Deca-BDE 

(BDE-209) 

6.36e5Q 223.00 (+)

2.6 2.8 3.0 3.2 3.4

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

6.0e5

6.36e5Q 223.00 (+)

3.0 3.2 3.4 3.6 3.8

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

6.0e5

1.18e6Q 206.00 (+)

4.0 4.2 4.4 4.6 4.8

0.0e0

5.0e5

1.0e6

1.5e6

2.0e6

5.38e5Q 279.00 (+)

4.8 5.0 5.2 5.4 5.6

0.0e0

5.0e5

1.0e6

1.5e6

2.0e6

7.26e5Q 279.00 (+)

5.4 5.6 5.8 6.0 6.2

0.0e0

2.0e5

4.0e5

6.0e5

9.63e4Q 293.00 (+)

5 6 7

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

7.52e4Q 307.00 (+)

5 6 7

0.0e0

2.0e4

4.0e4

6.0e4

2.82e3Q 405.80 (+)

3.5 4.0 4.5

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

2.96e5Q 325.80 (+)

4.5 5.0 5.5

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5
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Penta-BDE(BDE-100)              Penta-BDE(BDE-99) Hexa-BDE(BDE-154) 

  
Hexa-BDE(BDE-153)               Hepta-BDE(BDE-183) Octa-BDE(BDE-197+204) 

  
Deca-BB(BB-209)                 Deca-BDE(BDE-209)  

㕃 2. 龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫餘ꆀ蒀靶㕃 
邍 1. 龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫⥌䜂 

 No. ⻊ざ暟ぜ獦 薉俒皍獦 CAS 〿 
⥂ 殆 傞

ꢂ 
min 

㹁ꆀ猌㶩 
(m/z) 

㹁䚍猌㶩 
(m/z) 

1 龇薅✳歌ꃑ✳䒗♨ꂾ DIBP 84-69-5 3.086 223 205 
2 龇薅✳歌ꃑ✳♨ꂾ DBP 84-74-2 3.343 223 205 
3 龇薅✳歌ꃑ薅㛇♨ꂾ BBP 85-68-7 4.493 206 91 
4 龇薅✳歌ꃑ✳䊹ꂾ DEHP 84-75-3 5.203 279 167 
5 龇薅✳歌ꃑ✳鳟ꂾ DNOP 117-84-0 5.815 279 167 
6 龇薅✳歌ꃑ✳䒗㡧ꂾ DINP 84-76-4 6.129 293 / 
7 龇薅✳歌ꃑ✳䒗涧ꂾ DIDP 26761-40-0 6.456 307 / 
8 2,4,4'-♲徃✳薅ꄍ Tri-BDE(BDE-28) 41318-75-6 4.206 405.8 407.8 
9 2,2',4,4'-㔋徃✳薅ꄍ Tetra-BDE(BDE-47) 5436-43-1 5.031 325.8 483.6 

10 2,2',4,4',6-❀徃✳薅ꄍ Penta-BDE(BDE-100) 189084-64-8 5.690 403.8 561.6 
11 2,2',3,4,4'-❀徃✳薅ꄍ Penta-BDE(BDE-99) 182346-21-0 5.895 403.8 561.6 
12 2,2',4,4',5,6'-Ⱉ徃✳薅ꄍ Hexa-BDE(BDE-154) 207122-15-4 6.442 483.6 643.5 

2.99e5Q 403.80 (+)

5.5 6.0 6.5

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

2.99e5Q 403.80 (+)

5.5 6.0 6.5

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

3.52e4Q 483.60 (+)

6.5 7.0

0.0e0

1.0e4

2.0e4

3.0e4

3.52e4Q 483.60 (+)

6.5 7.0

0.0e0

1.0e4

2.0e4

3.0e4

4.50e4Q 561.60 (+)

7.2 7.4 7.6 7.8

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

1.95e4Q 641.50 (+)

8.00 8.25 8.50 8.75

0.0e0

5.0e3

1.0e4

1.5e4

3.16e4Q 783.30 (+)

9.6 9.8 10.0 10.2

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

2.5e4

3.0e4

4.44e4Q 799.30 (+)

10.50 10.75 11.00 11.25

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4
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13 2,2',4,4',5,5'-Ⱉ徃✳薅ꄍ Hexa-BDE(BDE-153) 68631-49-2 6.726 483.6 643.5 
14 2,2',3,4,4',5,6'-♫徃✳薅ꄍ Hepta-BDE(BDE-183) 207122-16-5 7.516 561.6 721.4 

15 
2,2',3,3',4,4',6,6'-Ⱃ徃✳薅ꄍ 
2,2',3,4,4',5,6,6'-Ⱃ徃✳薅ꄍ 

Octa-BDE(BDE-197+204) 117964-21-3/446255-54-5 8.424 641.5 
  643.50ծ

801.30 
16 ⼧徃翫薅 Deca-BB(BB-209) 13654-09-6 9.926 783.3 785.3 
17 ⼧徃✳薅ꄍ Deca-BDE(BDE-209) 1163-19-5 10.960 799.3 959.1 

3.2 Py-Screener Ver.2 禹絡倝暵挿 
3.2.1 鸑鵂⢪欽⿬撑叻ⲥIDㄤ吥姻㔔㶩雦皾崽䏞 

㖈Py-Screener Ver.2 ⚥鸑鵂⢪欽吥ⲥ呋ㅷ⚥♧鿈ⴔ涸⻊ざ暟涸崽䏞絕卓〳⟄雦皾ⴀ7猫龇薅✳歌ꃑꂾծ
10猫PBDEծ10猫PBBծTOTMㄤⰙ徃梠⼧✳掬Ⱏ29猫⻊ざ暟涸崽䏞⧩կ 

 

  

岤尵剣霃㹁⿬罌叻ⲥID涸⻊ざ暟鸑鵂Ⱖ劥魧涸吥ⲥ刼絁勻雦皾崽䏞կ 
㕃 3. Labsolution Insight 鲱⟝⚥⿬罌叻ⲥ ID ㄤ吥姻㔔㶩霃縨 

3.2.2 䘯鸟倰岁ず傞崵㹁7猫龇薅✳歌ꃑꂾㄤ20猫徃去꣖敍⵫ 
Py-Screener Ver.2 ⚥ꅷ欽SH-1MS蒀靶叙〫꨽22 min⽰〳模䧭7猫龇薅✳歌ꃑꂾㄤ20猫徃去꣖敍⵫涸

崵㹁湱鳅♸Py-Screener Ver.1涸ⴔ區傞ꢂ35 min鸟䏞㣐㣐涸䲿⼮կ 
 
 
 
 
 
 
 
 
 
 

 

3.2.3 4猫龇薅✳歌ꃑꂾ䚪崽䏞涸癃叅⟄䎾㼆REACH岁錞涸銳宠 
Labsolution Insight鲱⟝⚥〳ず傞儑爙4猫龇薅✳歌ꃑꂾぐ崽䏞絕卓ㄤ4猫龇薅✳歌ꃑꂾ䚪崽䏞絕卓⟄

Py-Screener Ver.1 

掚鄬鍒ⴔ區傞ꢂ GCMS 采集时间 冷却时间 

35 min 

Py-Screener Ver.2 

掚鄬鍒ⴔ區傞ꢂ GCMS 采集时间 冷却时间 

22 min 
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䎾㼆RoHSㄤREACH岁錞涸♶ず銳宠կ 
邍 2. RoHS ㄤ REACH 岁錞㼆龇薅✳歌ꃑꂾ涸銳宠 

 RoHS REACH 

㼆韌 歏㶩歏孞霃㢊 
梖Ⱘծ⯄留❡ㅷծ䨾剣䧭㘗❡

ㅷꤑ♧鿈ⴔ⢾㢪 
盗䱽⻊ざ暟 

龇薅✳歌ꃑꂾ 
DIBPծDBPծBBPծDEHP DIBPծDBPծBBPծDEHP 

ꣳ⧩銳宠
mg/kg 

4 猫龇薅✳歌ꃑꂾゎꆀ㖲⡛✵ 1000 
mg/kg 

4 猫龇薅✳歌ꃑꂾゎꆀ⿺䚪ꆀ
㖲⡛✵ 1000 mg/kg 

 

 

 

 

 

   

 

  

3.2.4 倝蒀靶SH-1MSⰨ剣刿㥩涸罣欽䚍 
Py-Screener Ver.2 ⚥ꅷ欽䀙峸倝妴꣡䌄⥂䫡⡞涸SH-1MS蒀靶叙霪蒀靶叙錞呔⚹15 m×0.25 mm×

0.1 μm + 2 m ⥂䫡叙⟄DBP䬯㽵㔔㶩2.5♳ꣳꅷ欽䌢錞UA-PBDE蒀靶叙䔲鵳呋300-400妃⛓たDBP䬯
㽵㔔㶩僈儑♳⼮䎇馄鵂♳ꣳ⧩罜ꅷ欽倝蒀靶⡞鵳呋馄鵂700妃⛓たDBP䬯㽵㔔㶩⣜搬⡛✵2.5歋姼〳
⟄Ⲹ㼱蒀靶叙絶䫡涸妃侨䲿넞㹊낉佪桧կ 

 
岤♳㕃勻彂✵傈劥䀙峸ⵖ⡲䨾䎾欽俒畎շEvaluation of Effectiveness of Dedicated High Durability Column for Use with 
Py-ScreenerTM Ver.2ո 

3.3 呋ㅷ崵霚 
㼆歏㶩歏孞霃㢊⚥涸3猫歏綈呋ㅷ鵳遤崵霚崵霚靶㕃錛㕃4կ 

RoHS 

REACH 
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㕃4. 呋ㅷ蒀靶㕃랱蒀呋ㅷ1磋蒀呋ㅷ2覰蒀呋ㅷ3 

邍 3. 呋ㅷ崵霚絕卓⽀⡙mg/kg 

No.         ⻊ざ暟ぜ獦 呋ㅷ 1 呋ㅷ 2 呋ㅷ 3 

1 DIBP 13.73 9.25 7.15 

2 DBP 24.28 N.D. N.D. 

3 BBP N.D. N.D. N.D. 

4 DEHP 7.82 250.99 14.67 

5 DNOP N.D. N.D. N.D. 

6 DINP N.D. N.D. 7.72 

7 DIDP N.D. N.D. N.D. 

8 TOTM N.D. N.D. N.D. 

9 Hexabromocyclododecane N.D. N.D. N.D. 

10 Mono-BDE N.D. N.D. N.D. 

11 Di-BDE N.D. N.D. 16.04 

12 Tri-BDE N.D. N.D. 177.56 

13 Tetra-BDE N.D. N.D. 6.58 

14 Penta-BDE N.D. N.D. N.D. 

15 Hexa-BDE N.D. N.D. N.D. 

16 Hepta-BDE N.D. N.D. N.D. 

17 Octa-BDE N.D. N.D. N.D. 

18 Nona-BDE N.D. N.D. N.D. 

19 Deca-BDE N.D. N.D. N.D. 

20 Mono-BB N.D. N.D. N.D. 

21 Di-BB N.D. N.D. N.D. 

22 Tri-BB N.D. N.D. N.D. 

23 Tetra-BB N.D. N.D. N.D. 

24 Penta-BB N.D. N.D. N.D. 

25 Hexa-BB N.D. N.D. N.D. 

26 Hepta-BB N.D. N.D. N.D. 

27 Octa-BB N.D. N.D. 64.98 

2.5 5.0 7.5 10.0 12.5

0.00

0.25

0.50

0.75

1.00

(x100,000,000)
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28 Nona-BB N.D. N.D. N.D. 

29 Deca-BB N.D. N.D. N.D. 

30 Total PBDEs N.D. N.D. 200.18 

31 Total PBBs N.D. N.D. 64.98 

32 DIBP,DBP,BBP,DEHP 45.82 260.24 21.82 

岤N.D.邍爙劢唬ⴀկ 

4絕雿 
 劥倰岁ꅷ欽䀙峸 Py-Screener Ver.2 禹絡㼆歏㶩歏孞❡ㅷ⚥ 7 猫龇薅✳歌ꃑꂾㄤ 20 猫徃去꣖敍⵫鵳遤

䘯鸟癃叅唬崵կ霪倰岁呋ㅷ♶꨽銳⨞⵸㢅椚湬䱹獦呋♳纸ⴔ區㽠腊䖤ⵌ絕卓〳 ⟄皍⽀䘯䰦涸唬崵歏㶩歏
孞⚥涸龇薅✳歌ꃑꂾㄤ徃去꣖敍⵫կ 
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Py-Screener 禹絡唬崵歏㶩歏孞❡ㅷ⚥㔋徃⿽ꂛ A 

䶰 銳劥俒ⵄ欽䀙峸Py-Screener禹絡䒊用✫歏㶩歏孞❡ㅷ⚥㔋徃⿽ꂛA涸䘯鸟唬崵倰岁կⴔⵆ⟄崽䏞⚹100 
mg/kgㄤ1000mg/kg涸㔿⡤叻ⲥㅷ鵶絯鵳呋6妃罌㻋⟉㐼涸ꅾ㢕䚍油꬗獤RSDⴔⵆ⚹1.7%ㄤ5.8%礵㺙䏞
葻㥩կꅷ欽100 mg/kg㔿⡤叻ⲥㅷ䒊用⽀挿吥ⲥ刼絁雦皾劢濼呋ㅷ⚥㔋徃⿽ꂛA涸ゎꆀ厤ㅷ晥歏絁淼❡ㅷ
剣唬ⴀկ霪倰岁鷓欽✵歏㶩歏孞❡ㅷ⚥㔋徃⿽ꂛA涸唬崵կ 

Ⱒꝶ霒Py-Screener 禹絡  歏㶩歏孞❡ㅷ  㔋徃⿽ꂛ A 
 

㔋徃⿽ꂛ ATBBPA僽♧猫㢴欽鸀涸徃⻊꣖敍⵫⡲⚹徃⻊梠孻吆腒欰❡涸⵸⡤㖈⽪ⵘ歏騟匣⚥饰导
䎾䚍꣖敍涸⡲欽կ㸐⛲鄄欽⡲掚㝕䚍 EEE 絆⟝涸꣖敍幑⸈⵫⢾㥵歋 ABS 㝕俱絆䧭涸㢪㡲կꥥ满㕂꣢梠⥂
傈馋⚚呔➃⼜馊勻馊Ⱒ岤徃⻊꣖敍⵫㼆➃⡤涸⽭㹲կ㔋徃⿽ꂛ A 涸寓厩Ⱘ剣䭯⛉䚍䎇⚂ꬋ䌢㺂僒獤稡
㖈➃⡤ⰻկꟋ劍䱹鍘㔋徃⿽ꂛ A ⠔㧎烯㣐腰ㄤ낧냚封肫⽭㹲➃⡤蚚㼷褐禹絡կ㖈鄄揯⻊㢅椚傞⠔ꅺ佞
ⴀ徃⻊涸✳㏲薉ㄤト废鵯⚙猫暟餘鿪僽匧僒荝浓暟餘կ2017 䎃 10 剢 27 傈⚆歲⽡欰絆絉㕂꣢浓氿灇瑕
纸匬Ⱆ䋒涸荝浓暟幡⽀ⴲ姿侮椚⿬罌㔋徃⿽ꂛ A 㖈 2A 碫荝浓暟幡⽀⚥կ 

妍崍♧❈㕂㹻涸湱Ⱒ岁䖒岁錞ㄤぐ㣐Ⱆ尽涸梠㞯盗椚暟餘幡⽀ꅽ㖲㼆徃⻊꣖敍⵫⡲ⴀ✫⚚呔涸盗䱽
銳宠կ䮱㪭 PoHS 䭷⟁銳宠⚚呔䱽ⵖ TBBPA ゎꆀ㣐✵ 1%涸嶊餩ㅷ涸欰❡ծ鵳〡ծⴀ〡ㄤꝈ㈒կ2022 䎃
5 剢 20 傈妍湅㨼プ⠔㖈Ⱖ㸽緸封䋒✫♧고ꛏ㼆 RoHS 䭷⟁ꣳⵖ暟餘涸䲿呩(Initiative)կ䲿呩雦够㼜㔋徃⿽
ꂛ ATBBPAㄤ⚥Ꝇ守⻊瀖蹙(MCCPs)⸈Ⰶ RoHS ꣳⵖ暟餘幡⽀⚥կⰦ⚥㔋徃⿽ꂛ A 涸幑⸈ꆀ♶䖤馄鵂
0.1%կ 

㛇✵姼劥俒䎾欽 Py-Screener 禹絡䒊用✫ TBBPA 涸掚鄬鍒-孞湱蒀靶餘靶崵㹁倰岁㼜 Py-Screener
涸癃叅暟餘薴㔵的㟞⟄的㣐 Py-Screener 禹絡涸䎾欽薴㔵կ湱鳅✵巊湱蒀靶岁ծ巊湱蒀靶-餘靶翫欽岁䧴
ꅾ宆歌掬遥欰孞湱蒀靶-餘靶翫欽岁瘝銳欽ⵌ籖椫涸很⵫蟋》瘝⵸㢅椚姿낢霪倰岁偽꨽㢕勇涸⵸㢅椚鵂玐
㔿⡤呋ㅷ湬䱹鵳呋呋ㅷ欽ꆀ㼱身併䏞넞〳⟄皍⽀䘯䰦涸唬崵歏㶩歏孞❡ㅷ⚥涸 TBBPAկ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-QP2020 NX 孞湱蒀靶-餘靶翫欽⟉  
PY-3030D 掚鄬鍒鵳呋㐼 

1.2 ⴔ區勵⟝  
掚鄬鍒勵⟝ 
鄬鍒拝庛䏞玐䎸200˫_20˫/min_300˫_5˫/min_340˫1 min 

䱹〡庛䏞300˫ 

GCMS 勵⟝ 

蒀靶叙: Rxi-1HT15 m×0.25 mm×0.10 µm 

叙庛玐䎸80˫_(20˫/min)_300˫(5 min) 

鵳呋〡庛䏞300˫ 崨鸟䱽ⵖ倰䒭䛎絁鸟䏞 (52.1 cm/sec) 
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鵳呋倰䒭ⴔ崨鵳呋 

ⴔ崨嫱50:1  

猌㶩⻊倰䒭EI 

猌㶩彂庛䏞230˫ 

蒀靶餘靶䱹〡庛䏞300˫ 

ꅷ꧋垷䒭SCAN&SIM 垷䒭猌㶩⥌䜂錛邍 1կ 
1.3 呋ㅷⵖ㢊 
1.3.1 㔿⡤叻ⲥㅷ涸ⵖ㢊 

ⲥ烁獦》♧㹁餘ꆀ涸瑟涯PS翸ざ暟很✵✳守歌掬⚥ꂁⵖ䧭50 mg/mL涸瑟涯PS翸ざ暟很巊կ⢪欽⚋ꂼ
ⴔⵆꂁⵖ50 mg/Lծ500 mg/L涸TBBPA叻ⲥ很巊կⲥ烁獴》10 μL涸瑟涯PS翸ざ暟很巊岤Ⰶ呋ㅷ匉⚥ⴔⵆ
獴》1 μL♳鶣叻ⲥ幊ざ很巊⯎ⴔ幊ざ㖲⺣た㹔庛♴䎁斕䖤ⵌ崽䏞⚹100 mg/kgㄤ1000 mg/kg涸TBBPA 
PS勞餘㔿⡤叻ⲥㅷկ 
1.3.2 呋ㅷⵖ㢊 

獦》紨0.5 mg涸呋ㅷ荛呋ㅷ匉⚥㞅鄳㼱ꆀ瀖薉唼た♳纸ⴔ區կ 

           
                 ⴗ》鷓ꆀ呋ㅷ                      佞Ⰶ呋ㅷ匉⚥獦ꅾた䖉崵 

2絕卓♸雭雿 
2.1 叻ⲥㅷ蒀靶㕃 

ⴔ區 1.3.1 蒜ⵖ㢊涸 100 mg/kg 涸 PS 勞餘㔿⡤叻ⲥㅷ䖤ⵌ䚪猌㶩崨㕃錛㕃 1餘ꆀ蒀靶㕃㥵㕃 2 䨾
爙կ 

 
   㕃 1. TBBPA 涸 PS 勞餘㔿⡤叻ⲥㅷ蒀靶㕃100 mg/kg 

  
     㕃 2. TBBPA 餘ꆀ蒀靶㕃100 mg/kg 

5.0 6.0 7.0 8.0 9.0 10.0 11.0

2.5

5.0

7.5

(x100,000)

TB
BP
A

5.46e4Q 528.75 (+)
RT=9.164

RT (min)
8.8 9.0 9.2 9.4 9.6

0.0e0

2.0e4

4.0e4
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邍 1. TBBPA ⻊ざ暟⥌䜂 

No. ⻊ざ暟ぜ獦 
薉俒 
皍獦 

⥂殆傞ꢂ
min 

 㹁ꆀ猌㶩 
m/z 

㹁䚍猌㶩 
m/z 

1 㔋徃⿽ꂛ A TBBPA 9.164 529 544527 

2.2 ꅾ㢕䚍崵霚 
ⴔⵆ》崽䏞⚹100 mg/kgㄤ1000 mg/kg涸叻ⲥㅷ鵶絯鵳呋6妃罌㻋⟉㐼涸ꅾ㢕䚍կ㹊낉崵㹁絕卓錛

邍2կ 
邍2 ꅾ㢕䚍㹊낉絕卓n=6 

⻊ざ暟ぜ獦 
崽䏞 

(mg/kg) 
油꬗獤 RSD 

% 1 2 3 4 5 6 

㔋徃⿽ꂛ A 
100 82503 85866 83270 84700 83788 82124 1.7 

1000 767414 789634 847209 864542 771914 752689 5.8 

2.3 㹊꣢呋ㅷ崵霚 
䭽撑 1.3.2 涸呋ㅷⵖ㢊倰岁唬崵厤ㅷ晥歏絁淼❡ㅷꅷ欽 100 mg/kg 㔿⡤叻ⲥㅷ䒊用⽀挿吥ⲥ刼絁雦

皾呋ㅷ⚥㔋徃⿽ꂛ A 涸ゎꆀկ霪呋ㅷ⚥㔋徃⿽ꂛ A ゎꆀ⚹ 21.77 mg/kgⰦ餘ꆀ蒀靶㕃㥵㕃 4 䨾爙կ 

           
㕃 3. PS 㛇餘瑟涯                               㕃 4. 歏絁淼呋ㅷ蒀靶㕃 

3絕雿 
劥俒ⵄ欽䀙峸 Py-Screener 禹絡䒊用✫歏㶩歏孞❡ㅷ⚥㔋徃⿽ꂛ A 涸唬崵倰岁կⴔⵆ⟄崽䏞⚹ 100 

mg/kg ㄤ 1000 mg/kg 涸㔿⡤叻ⲥㅷ鵶絯鵳呋 6 妃罌㻋⟉㐼涸ꅾ㢕䚍油꬗獤 RSD ⴔⵆ⚹ 1.7%ㄤ 5.8%
礵㺙䏞葻㥩կꅷ欽 100 mg/kg 㔿⡤叻ⲥㅷ䒊用⽀挿吥ⲥ刼絁雦皾呋ㅷ⚥㔋徃⿽ꂛ A 涸ゎꆀ厤ㅷ晥歏絁淼
❡ㅷ唬ⴀゎ剣㔋徃⿽ꂛ Aկ霪倰岁呋ㅷ♶꨽銳⨞㢕勇⵸㢅椚湬䱹獦呋♳纸ⴔ區㽠腊䖤ⵌ絕卓〳⟄皍⽀䘯
䰦涸唬崵歏㶩歏孞❡ㅷ⚥涸㔋徃⿽ꂛ Aկ 
 
 
 
 
 

4.10e1Q 528.75 (+)

RT (min)
8.75 9.00 9.25 9.50

0.0e0

5.0e1

1.0e2

1.5e2

1.27e4Q 528.75 (+)
RT=9.158

RT (min)
8.75 9.00 9.25 9.50

0.0e0

5.0e3

1.0e4
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Py-GCMSNCI岁䘯鸟唬崵㝕俱⚥瀊Ꝇ守⻊瀖蹙ㄤ⚥Ꝇ守⻊瀖蹙 

䶰 銳劥俒ⵄ欽PY-3030D絕ざ䀙峸GCMS-QP2020 NX孞餘翫欽⟉䒊用✫NCI餏⻊㷖彂崵㹁㝕俱⚥瀊Ꝇ守
⻊瀖蹙SCCPs♸⚥Ꝇ守⻊瀖蹙MCCPs涸䘯鸟唬崵倰岁կ霪倰岁⚥SCCPs涸叻巊⚹ゎ守ꆀ⚹59%涸C10-
C13瀊Ꝇ守⻊瀖蹙MCCPs涸叻巊⚹ゎ守ꆀ⚹55%涸C14-C17守⻊瀖蹙կ》崽䏞ⴔⵆ⚹1000 mg/kg涸SCCPs♸
MCCPs㔿⡤叻ⲥㅷ鵶絯鵳呋5妃油꬗獤RSDⴔⵆ⚹2.3%ㄤ2.8%》崽䏞ⴔⵆ⚹100 mg/kg涸SCCPs♸
MCCPs㔿⡤叻ⲥㅷ鵶絯鵳呋5妃油꬗獤RSDⴔⵆ⚹6.2%ㄤ7.1%կ絕卓邍僈霪倰岁皍⤑䘯䰦〳⟄⡲
⚹歏㶩歏孞霃㢊涸㝕俱勞俱⚥SCCPs♸MCCPs涸䘯鸟癃叅倰岁կ 

Ⱒꝶ霒掚鄬鍒  孞湱蒀靶餘靶翫欽⟉  瀊Ꝇ守⻊瀖蹙  ⚥Ꝇ守⻊瀖蹙 
 

守⻊瀖蹙僽掬捎涸守⻊遥欰暟Ⱘ剣⡛䮦封䚍ծ꣖敍ծ歏絟続䚍葻㥩瘝⠏挿〳⟄⡲⚹歏㶩歏孞霃㢊涸
㝕俱勞俱⚥涸꣖敍⵫♸㟞㝕⵫կ䭽撑焫ꝆꟋ䏞♶ず〳ⴔ⚹瀊Ꝇ守⻊瀖蹙SCCPsC10-C13ծ⚥Ꝇ守⻊瀖蹙
MCCPsC14-C17ㄤꟋꝆ守⻊瀖蹙LCCPsC18-C30կ 

守⻊瀖蹙㼆➃⡤僽Ⱘ剣⽭㹲涸Ⱖ⚥SCCPs鳅⚥ꟋꝆ❡ㅷ嫫䚍刿㣐կ2017䎃⚆歲⽡欰絆絉㕂꣢浓氿灇
瑕纸匬Ⱆ䋒✫荝浓暟幡⽀ⴲ姿⿬罌䎂㖲焫ꝆꟋ䏞⚹C12ㄤ䎂㖲守⻊玐䏞紨⚹60%涸守⻊瀖蹙㖈2B碫荝浓
暟幡⽀⚥կ2022䎃5剢20傈妍湅㨼プ⠔㖈Ⱖ㸽緸封䋒✫♧고ꛏ㼆RoHS䭷⟁ꣳⵖ暟餘涸䲿呩(Initiative)կ䲿
呩雦够㼜㔋徃⿽ꂛATBBPAㄤ⚥Ꝇ守⻊瀖蹙(MCCPs)⸈ⰆRoHSꣳⵖ暟餘幡⽀⚥կⰦ⚥MCCPs涸幑⸈ꆀ♶
䖤馄鵂0.1%կ 

劥俒ⵄ欽PY-3030D+GCMS-QP2020 NX䒊用✫㝕俱⚥瀊Ꝇ守⻊瀖蹙SCCPs♸⚥Ꝇ守⻊瀖蹙MCCPs
涸䘯鸟唬崵倰岁կ霪倰岁皍⤑䘯䰦〳 ⟄⡲⚹歏㶩歏孞霃㢊涸㝕俱勞俱⚥SCCPs♸MCCPs涸䘯鸟癃叅倰岁կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-QP2020 NX 孞湱蒀靶-餘靶翫欽⟉ 
PY-3030D 掚鄬鍒鵳呋㐼 

1.2 ⴔ區勵⟝  

掚鄬鍒勵⟝ 

鄬鍒拝庛䏞200˫_20˫/min_300˫_5˫/min_340˫(1 min) 

䱹〡庛䏞300˫ 

GCMS 勵⟝

蒀靶叙:SH-Rxi-5Sil MS30 m ×0.25 mm × 0.25 µm 

叙庛玐䎸120˫_12˫/min_300˫(10 min) 

鵳呋〡庛䏞300˫ 

崨鸟䱽ⵖ倰䒭䛎絁鸟䏞倰䒭 

絁鸟䏞45.0 cm/s 

鵳呋倰䒭ⴔ崨鵳呋 

ⴔ崨嫱50:1 

猌㶩⻊倰䒭NCI 

猌㶩彂庛䏞150˫ 

蒀靶餘靶䱹〡庛䏞320˫ 
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唬崵㐼歏⾓靈靕歏⾓+0.7 kV ꅷ꧋垷䒭SCAN&SIM 垷䒭猌㶩⥌䜂錛邍 1 

2呋ㅷ⵸㢅椚 
2.1 叻ⲥㅷⵖ㢊 
2.1.1 PVC勞餘SCCPs㔿⡤叻ⲥㅷ 

ⲥ烁獦》♧㹁餘ꆀ涸瑟涯PVC翸ざ暟很✵㔋孲ト废⚥ꂁⵖ䧭50 mg/mL涸瑟涯PVC翸ざ暟很巊կ 
㼜崽䏞⚹100 μg/mL SCCPs叻巊C10-C13ゎ守59%欽梠䊹掬獺ꅺꂁⵖ䧭10 μg/mL SCCPs叻巊կ 
ⲥ烁獴》10 μL涸瑟涯PVC翸ざ暟很巊50 mg/mL岤Ⰶ呋ㅷ匉⚥獴》5 μL崽䏞⚹100 μg/mL SCCPs

叻巊⯎ⴔ幊ざ㖲⺣た㹔庛♴䎁斕䖤ⵌ崽䏞⚹1000 mg/kg SCCPs涸PVC勞餘㔿⡤叻ⲥㅷկ 
ⲥ烁獴》10 μL涸瑟涯PVC翸ざ暟很巊50 mg/mL岤Ⰶ呋ㅷ匉⚥獴》5 μL崽䏞⚹10 μg/mL SCCPs

叻巊⯎ⴔ幊ざ㖲⺣た㹔庛♴䎁斕䖤ⵌ崽䏞⚹100 mg/kg SCCPs涸PVC勞餘㔿⡤叻ⲥㅷկ 
2.2.2 PVC勞餘MCCPs㔿⡤叻ⲥㅷ 

ⲥ烁獦》♧㹁餘ꆀ涸瑟涯PVC翸ざ暟很✵㔋孲ト废⚥ꂁⵖ䧭50 mg/mL涸瑟涯PVC翸ざ暟很巊կ 
㼜崽䏞⚹100 μg/mL MCCPs叻巊C14-C17ゎ守55%欽梠䊹掬獺ꅺꂁⵖ䧭10 μg/mL MCCPs叻巊կ 
ⲥ烁獴》10 μL涸瑟涯PVC翸ざ暟很巊50 mg/mL岤Ⰶ呋ㅷ匉⚥獴》5 μL崽䏞⚹100 μg/mL MCCPs

叻巊⯎ⴔ幊ざ㖲⺣た㹔庛♴䎁斕䖤ⵌ崽䏞⚹1000 mg/kg MCCPs涸PVC勞餘㔿⡤叻ⲥㅷկ 
ⲥ烁獴》10 μL涸瑟涯PVC翸ざ暟很巊50 mg/mL岤Ⰶ呋ㅷ匉⚥獴》5 μL崽䏞⚹10 μg/mL MCCPs

叻巊⯎ⴔ幊ざ㖲⺣た㹔庛♴䎁斕䖤ⵌ崽䏞⚹100 mg/kg MCCPs涸PVC勞餘㔿⡤叻ⲥㅷկ 

2.2 呋ㅷⵖ㢊 
獦》紨0.5 mg涸呋ㅷ荛呋ㅷ匉⚥㞅鄳㼱ꆀ瀖薉唼た♳纸ⴔ區կ 

            
                ⴗ》鷓ꆀ呋ㅷ                      佞Ⰶ呋ㅷ匉⚥獦ꅾた䖉崵 

3絕卓♸雭雿 
3.1 SCCPs ♸ MCCPs 㔿⡤叻ⲥㅷ蒀靶㕃 

 

C10Cl7                C11Cl7                    C12Cl7                   C13Cl7 

㕃 1. SCCPs 叻ⲥㅷ餘ꆀ蒀靶㕃1000 mg/kg 
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C14Cl7                 C15Cl7             C16Cl7                 C17Cl7 

㕃 2. MCCPs 叻ⲥㅷ餘ꆀ蒀靶㕃1000 mg/kg 
邍 1. SCCPs ♸ MCCPs ⥌䜂 

⻊ざ暟ぜ獦 ⥂殆傞ꢂmin 㹁ꆀ猌㶩 (m/z) 㹁䚍猌㶩 (m/z) 

SCCPs 

C10Cl7 10.921 347 349 

C11Cl7 11.873 361 363 

C12Cl7 12.708 375 377 

C13Cl7 13.240 389 391 

MCCPs 

C14Cl7 13.923 403 405 

C15Cl7 14.566 417 419 

C16Cl7 15.175 431 433 

C17Cl7 15.503 445 447 

3.2 ꅾ㢕䚍㹊낉 
ⴔⵆ》崽䏞⚹100ㄤ1000 mg/kg PVC勞餘涸SCCPsㄤMCCPs㔿⡤叻ⲥㅷ鵶絯鵳呋5妃罌㻋⟉㐼涸ꅾ

㢕䚍崵霚絕卓錛邍2կ 
邍2. SCCPs♸MCCPsꅾ㢕䚍絕卓 

No. 
⻊ざ暟

ぜ獦 
 崽䏞

mg/kg) 
꬗獤 1 ꬗獤 2 ꬗獤 3 ꬗獤 4 ꬗獤 5 

RSD
% 

1 SCCPs 
100 19776254 19758985 17855339 17775876 17425026 6.2 

1000 165042286 157215123 156192785 158006715 161104292 2.3 

2 MCCPs 
100 5027768 5748380 5200396 5960177 5666744 7.1 

1000 48836950 51846439 51283949 49168507 51448723 2.8 

3.3 呋ㅷ崵霚 
》⚙口㝕俱呋ㅷ鵳遤唬崵呋ㅷ㝕俱#1SCCPs♸MCCPs㖲劢唬崵ⵌ呋ㅷ㝕俱#2鵯⚙猫暟餘㖲剣唬ⴀ

唬崵絕卓㥵邍3䨾爙呋ㅷ靶㕃㥵㕃3♸㕃4䨾爙կ 
邍 3. 呋ㅷ⚥ SCCPs ♸ MCCPs 崵㹁絕卓 

呋ㅷぜ獦 SCCPs 崽䏞mg/kg MCCPs 崽䏞mg/kg 
㝕俱#1 N.D. N.D. 

㝕俱#2 10786 1412 

岤N.D.邍爙劢唬ⴀ 

5.84e5Q 403.00 (+)
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0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

1.50e4Q 445.00 (+)

14 16 18
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C10Cl7               C11Cl7                C12Cl7               C13Cl7 

 

C14Cl7               C15Cl7                C15Cl7                C16Cl7 

㕃3. 㝕俱#1呋ㅷ唬崵靶㕃 
 

    

C10Cl7               C11Cl7                C12Cl7               C13Cl7 

    
C14Cl7               C15Cl7                C15Cl7                C16Cl7 

㕃4. 㝕俱#2呋ㅷ唬崵靶㕃 

4絕雿 
劥俒ⵄ欽 PY-3030D+GCMS-QP2020 NX䒊用✫ NCI 餏⻊㷖彂崵㹁㝕俱⚥瀊Ꝇ守⻊瀖蹙SCCPs♸⚥

Ꝇ守⻊瀖蹙MCCPs涸䘯鸟唬崵倰岁կ》崽䏞ⴔⵆ⚹ 1000 mg/kg 涸 SCCPs ♸ MCCPs 㔿⡤叻ⲥㅷ鵶絯
鵳呋 5 妃油꬗獤 RSD ⴔⵆ⚹ 2.3%ㄤ 2.8%》崽䏞ⴔⵆ⚹ 100 mg/kg 涸 SCCPs ♸ MCCPs 㔿⡤叻ⲥㅷ
鵶絯鵳呋 5 妃油꬗獤 RSD ⴔⵆ⚹ 6.2%ㄤ 7.1%կ霪倰岁♶꨽籖椫餩傞涸⵸㢅椚乼⡲皍⽀〳⟄⡲⚹歏
㶩歏孞霃㢊涸㝕俱勞俱⚥ SCCPs ♸ MCCPs 涸䘯鸟癃叅倰岁կ 
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3.2  礵烁㹁ꆀⴔ區 

3.2.1 剣㹲⯋稇ⴔ區 
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歏䠭羒ざ瘝猌㶩⡤餘靶岁唬崵歏㶩歏孞勞俱⚥剣㹲ꆄ㾩⯋稇 

䶰 銳劥俒⿬罌叻ⲥIEC-62321շ歏㶩歏孞❡ㅷ⚥ꣳ欽涸Ⱉ猫暟餘꜍ծꞑծ寏ծⰙ⟟Ꜵծ㢴徃翫薅ծ㢴徃
✳薅ꄍ崽䏞涸崵㹁玐䎸ոㄤGB/T 39560.5-2021㕂叻倰岁⢪欽炦ꃑ⡤禹嶊鍒㝕俱呋ㅷ䒊用✫⢪欽䀙峸
ICPMS-2030歏䠭羒ざ瘝猌㶩⡤餘靶⟉崵㹁歏㶩歏孞勞俱⚥剣㹲ꅾꆄ㾩涸倰岁կ霪倰岁身併䏞넞ծ㹁ꆀⲥ烁ծ
礵㺙䏞㥩〳忘駈歏㶩歏孞勞俱㝕俱⚥剣㹲⯋稇ⴔ區涸꨽宠կ 

Ⱒꝶ霒歏㶩歏孞勞俱 剣㹲⯋稇 ICPMS-2030  
 

歏㶩歏孞䊨⚌䪮助涸굷鸟封㾝⠶ꥥ罜勻涸歏㶩歏孞䏑䒙暟⿺腊彂署番꡼곿⛲馊勻馊⚚ꅾկ㖈妍湅鵶絯
ⴀ〵 WEEE ㄤ RoHS 䭷⟁た⚥㕂䊨⥌鿈ծ封佖㨼ծ猰䪮鿈瘝 8 鿈꡶翫ざ✵ 2007 䎃⛲封䋒✫շ歏㶩⥌䜂❡
ㅷ寓厩䱽ⵖ盗椚⸅岁ո⚌ⰻ獦⚹⚥㕂 RoHS⚂ꥥた刿ぜ⚹շ歏孞歏㶩❡ㅷ剣㹲暟餘ꣳⵖ⢪欽盗椚
⸅岁ո㼜鷓欽薴㔵➢歏㶩⥌䜂❡ㅷ的㣐ⵌ歏㶩歏孞❡ㅷկ鵯❈䭷⟁⚥鿪僈烁錞㹁✫剣㹲⯋稇꜍ծꞑ瘝涸ꣳ
⧩銳宠剣❈⯋稇㥵灹瘝赡劢⴩Ⰶ RoHS 䭷⟁⚥告⛲⴩Ⰶⵌ傈劥ծ繠㕂ծ妍湅Ⱏず饰虊涸 JIGJoint Industry 
Guidelineꅷ餝䭷⽂⚥鵳遤⚚呔䱽ⵖկ 

㝕俱Ⱘ剣满葻㥩涸〳㝕䚍ㄤ崨⸓䚍䎇⚂歏絟続ծ嶊㡮䚍腊⼾馊⡲⚹♧猫⾲勞俱䎛岌䎾欽㖈歏㶩
歏孞❡ㅷծ⯄留梖Ⱘ瘝涸欰❡⚥կⰦ剣㹲ꆄ㾩㥵卓ゎꆀ馄叻⠔㼆梠㞯ㄤ➃⡤⨴䐀鸣䧭宕⛉䚍涸䕧ㆇㄤ⠟
㹲կ歏䠭羒ざ瘝猌㶩⡤餘靶岁(ICP-MS)欽✵歏㶩歏孞勞俱⚥剣㹲⯋稇涸ⴔ區Ⱘ剣身併䏞넞ծⴔ區鸟䏞䘯ծ
䫒䎁䪓腊⸂䔂瘝⠏挿կ 

劥俒⢪欽炦ꃑ⡤禹䗎岚嶊鍒㝕俱呋ㅷ⢪欽䀙峸 ICPMS-2030 崵㹁✫灹ծꞑծꜴծ꜍ㄤꝙ瘝⯋稇涸ゎ
ꆀ䎇鸑鵂剣霆叻暟 EC681K ㄤ呋ㅷ⸈叻涸倰䒭㼆倰岁鵳遤낉霆կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 ICPMS-2030 歏䠭羒ざ瘝猌㶩⡤餘靶⟉ 

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

欽㹊낉䨾欽炦ꃑ⚹歏㶩紩霚⵫㹊낉欽宐⚹馄紱⿡猌㶩宐կ 

1.3 呋ㅷ⵸㢅椚 
ⲥ烁獦》 0.2 g 呋ㅷ礵烁荛 0.0002 g✵䗎岚嶊鍒緵⚥⸈Ⰶ 6 mL 炦ꃑ㺙꡻嶊鍒緵佞Ⰶ䗎岚嶊

鍒禹絡⚥霃縨䗎岚嶊鍒禹絡涸嶊鍒勵⟝錛邍 1鵳遤霚呋涸嶊鍒կ嶊鍒模䧭䖉嶊鍒緵ⲇ⽲荛㹔庛た
㼜Ⱖ獴荛鸑굥塆ⰻ綕綕䶔⸓嶊鍒緵荛腐蒀孞⡤䮦封模Ⰼ欽宐㼱ꆀ㢴妃峤嶷嶊鍒緵䎇㼜嶊鍒巊鲮獴荛
100 mL 㺂ꆀ櫕⚥⿡猌㶩宐㹁㺂荛ⵠ䏞䶔⺣䖉崵կ 

邍1. 䗎岚嶊鍒庛䏞䱽ⵖ玐䎸 

姿낢 傞ꢂmin 庛䏞˫ 

⼮庛1 10 180 

⼮庛2 5 220 

⼮庛3 30 220 

꣭庛4 --- --- 
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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8.0 mL/min 
腊ꆀ鵂応㐼歏⾓7.0 V

2. 絕卓♸雭雿 
2.1 叻ⲥ刼絁很巊ꂁⵖ   

ꂁⵖ➝餘⚹ 5% HNO3 涸 AsծCdծCrծPb ㄤ Sb 幊ざ禹⴩叻ⲥ很巊✵ 50 mL 㺂ꆀ櫕⚥ꂁⵖ崽䏞㥵邍
2 䨾爙կⰻ叻⯋稇 GeծIn ㄤ Bi 㖈絁幑⸈崽䏞㖲⚹ 500 µg/Lկ 

邍 2. 叻ⲥ很巊崽䏞⿺ⴔ區餘ꆀ侨 

⯋稇 
餘ꆀ侨 
(amu) 

叻ⲥ刼絁崽䏞 (µg/L) 

STD1 STD2 STD3 STD4 STD5 STD6 

As 75 0.00 10 50 100 250 500 

Cd 111 0.00 10 50 100 250 500 

Cr 53 0.00 20 100 200 500 1000 

Pb 206+207+208 0.00 10 50 100 250 500 

Sb 121 0.00 10 50 100 250 -- 

2.2 鿈ⴔ叻ⲥ刼絁㥵♴ 

          
㕃 1. As ⯋稇涸叻ⲥ刼絁 r=0.99992            㕃 2. Cr ⯋稇涸叻ⲥ刼絁 r=0.99993 

2.3 鿈ⴔ⯋稇餘ꆀ鲰䐸㕃 
餘靶ⴔ區㶸㖈满ずꆀ䒗⡙稇䎁䪓ծ㢴⾲㶩猌㶩䎁䪓ծꦼ 擧孻⻊暟䎁䪓ծ⿽歏蚚猌㶩䎁䪓ㄤ㛇⡤䎁䪓瘝㢴

猫碫㘗涸䎁䪓㔔稇կICPMS-2030涸Ⱃ匧勍焥中寑鸑鵂䒸Ⰶ孹孞焥中〳⟄剣佪㖑嶊ꤑ䎁䪓կ䔲ⴔ區絕卓䒗

0 500
浓度 (ug/L)

0

250

500

750

强
度

As 75 (DBG)

0 1000
浓度 (ug/L)

0

250

500

750

1000

1250

1500

强
度

Cr 53 (DBG)
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䌢꨽銳絑낉⿡霋ⵆ櫶鷥傞䀙峸LabSolutions ICPMS鲱⟝Ⱘ剣杝暵涸霏倗⸔䩛⸆腊〳呏研ぐ⯋稇涸
餘ꆀ身併䏞ծ瘝佪胜兞崽䏞ծ䎁䪓䞔ⲃ瘝㔔稇絾ざⴼ倗㼆絕卓⨞ⴀBestGoodㄤNG涸ⴼ倗
䎇絛ⴀ湱䎾涸霏倗⣜研〳㣐㣐䲿넞ⴔ區佪桧䎇⥂霆ⴔ區絕卓涸ⲥ烁䚍կ 

 
㕃 3. As ⯋稇餘ꆀ鲰䐸㕃                      㕃 4. Cr ⯋稇餘ꆀ鲰䐸㕃 

2.4 呋ㅷⴔ區絕卓⿺唬ⴀꣳ 
⢪欽 ICPMS-2030 涸焥中垷䒭湬䱹崵㹁歏㶩歏孞勞俱㝕俱ㄤ剣霆叻ⲥ暟餘綁蒀㝕俱磜 EC681K ⚥涸灹ծ

ꞑծꜴծ꜍ㄤꝙ⯋稇ゎꆀկ㼆刼絁瑟涯涸ⴔ區⯋稇鵳遤 11 妃崵㹁鲱⟝⚥霃縨[儑爙㹁ꆀ♴ꣳ]叻ⲥ刼絁
荈⸓雦皾ぐ⯋稇涸⟉㐼唬ⴀꣳ3σ呏研呋ㅷ⵸㢅椚倰岁䰃皾䧭湱䎾涸倰岁唬ⴀꣳկ䎇㼆劢濼呋ㅷ鵳遤⸈
叻㔐佐㹊낉낉霆倰岁ⲥ烁䚍㹊낉絕卓錛邍 3 ㄤ邍 4կ 

邍 3. 剣霆叻ⲥ暟餘 EC681K ⴔ區絕卓 

⯋稇 吥姻ⰻ叻 
倰岁唬ⴀꣳ

(mg/Kg) 
叻ⲥ⧩ 

(mg/Kg) 
崵㹁絕卓
(mg/Kg) 

RSD(%) 
(n=7) 

As 74Ge 0.02 29.1±1.8 30.2 0.77 
Cd 115In 0.01 137±4 137 0.24 
Cr 72Ge 0.16 100±5 98.7 1.12 
Pb 209Bi 0.01 98±6 92.8 0.97 
Sb 115In 0.02 99±6 101 0.56 

 
邍 4. 劢濼呋ㅷ⸈叻㔐佐桧㹊낉絕卓 

⯋稇 吥姻ⰻ叻 
崵㹁絕卓 
µg/L 

呋ㅷゎꆀ 
mg/Kg 

RSD(%) 
(n=7) 

⸈叻崽䏞 
µg/L 

⸈叻た絕卓 
µg/L 

⸈叻㔐佐桧
% 

As 74Ge 83.7 41.8 0.85 100 178 94 
Cd 115In 58.2 29.1 1.45 100 153 95 
Cr 72Ge 213 106 1.41 200 427 107 
Pb 209Bi 70.1 35.1 1.36 100 172 102 
Sb 115In 68.9 34.4 1.47 100 161 92 

3. 絕雿 
ꅷ欽炦ꃑ⡤禹䗎岚嶊鍒㝕俱呋ㅷICP-MS 岁崵㹁✫綁蒀㝕俱磜 EC681K 叻ⲥ暟餘⚥涸灹ծꞑծꜴծ꜍

ㄤꝙ瘝剣㹲⯋稇涸ゎꆀկ㹊낉絕卓邍僈ぐ⯋稇絁䚍Ⱒ禹葻㥩涸湱Ⱒ禹侨㖲㣐✵ 0. 9997倰岁唬ⴀꣳ⡛
礵㺙䏞葻㥩(RSD1.47%)ⲥ烁䏞넞剣霆叻暟ⴔ區絕卓♸叻ⲥ⧩湱ガざ劢濼呋ㅷ⸈叻㔐佐桧㖈 92%-107%
⛓ꢂկ霪倰岁⵸㢅椚乼⡲皍⽀鷓欽✵歏㶩歏孞勞俱㝕俱⚥꜍ㄤꞑ瘝⯋稇ゎꆀ涸ⴔ區կ 

As-100 µg/L 
EC681K 

EC681K 

Cr-500 µg/L 
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歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶岁崵㹁歏㶩歏孞❡ㅷ⚥꜍ծ寏ծꞑゎꆀ 

䶰 銳⿬罌 GB/T 39560.5-2021 㕂叻倰岁ꅷ欽䗎岚嶊鍒涸⵸㢅椚倰䒭歏䠭羒ざ瘝猌㶩⡤封㼘⯕靶崵㹁
✫歏㶩歏㐼❡ㅷ⚥涸꜍ծꞑծ寏ゎꆀ㹊낉絕卓邍僈鵯♲⚡⯋稇㖈 0։100 μg/L 崽䏞薴㔵ⰻ剣葻㥩涸絁䚍
Ⱒ禹湱Ⱒ禹侨㖲㣐✵ 0.998꜍ծꞑծ寏涸唬ⴀꣳⴔⵆ僽 1.9 μg/Lծ0.19 μg/Lծ0.7 μg/L⸈叻㔐佐桧㖈
90.5։96.3%⛓ꢂ霪倰岁Ⱘ剣身併䏞넞崵㹁䘯鸟涸暵挿〳 ⟄忘駈歏㶩歏㐼❡ㅷ⚥ꆄ㾩⯋稇ꣳ⧩涸銳宠կ 

Ⱒꝶ霒ICP-AES  歏㶩歏㐼❡ㅷ  ꜍  ꞑ  寏 
 

歏㶩歏㐼❡ㅷ㖈欰❡鵂玐⚥㣐ꆀ⢪欽涸迈ꝩծ⺫鄳盲⽪ⵘ涸屘㟯瘝鿪ゎ剣꜍ꞑ瘝剣㹲ꅾꆄ㾩կ꜍⠔䒸
饰䢨䚍牟絑⚥嫫氿朐ꞑ㖈➃⡤涸胄腮ㄤ聽腮⚥襴獤鸣䧭獤稡䚍⚥嫫〳⢪낧냚氨汥ծ낧䫔欨荛䒸封
浓氿寏㼆➃涸牟絑禹絡ծ胄ծ聽腮鿪⠔剣⚚ꅾ灶㗁կ妍湅✵2006䎃7剢1傈饰䒓㨤㹊倶RoHS㼆⢪欽䧴
ゎ剣ꅾꆄ㾩⟄⿺㢴徃✳薅ꄍPBDE㢴徃翫薅PBB瘝꣖敍⵫涸歏㶩歏㐼❡ㅷ㼜♶⯈雽鵳Ⰶ妍湅䋑㖞կ妍湅雳
⠔ㄤ妍湅椚✲⠔골䋒✫Ⱒ✵㖈歏㶩歏孞霃㢊⚥ꣳⵖ⢪欽厤❈剣㹲暟餘涸2011/65/EU䭷⟁䭷⟁勵妴⚥犜姺
涸暟餘⿺Ⱖ㖈㖲餘勞俱⚥剒넞ゎꆀ♶䖤馄鵂⟄♴ꣳ⧩Pb (0.1%ծHg (0.1%)ծCd (0.01%)ծCr6+ (0.1%)կ
罜妍湅僽⚥㕂纸歏❡ㅷⴀ〡涸⚺銳䋑㖞䨾⟄㼆✵歏㶩歏㐼❡ㅷ⚥剣㹲ꆄ㾩⯋稇涸崵㹁儑䖤㽍⚹ꅾ銳կ 

劥俒⿬罌GB/T 39560.5-2021㕂叻倰岁⢪欽䗎岚嶊鍒崵霚✫歏㶩歏孞❡ㅷ⚥涸꜍ծꞑծ寏ゎꆀկ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 ICPE-9820 Ⰼ靶封㼘⯕靶⟉ 

1.2 呋ㅷⵖ㢊 
ⲥ烁獦》幊⺣霚呋 0.5 g ✵翸㔋孮⛩掜䗎岚嶊鍒緵⚥搬た⸈Ⰶ 6 mL ⠏紩紱涸炦ꃑ2 mL ⠏紩紱渮

ꃑ1 mL ⿽孻宐鵳遤䗎岚嶊鍒կⲇ⽲㼜嶊鍒巊鲮獴荛 50 mL 㺂ꆀ櫕⚥欽紱宐㹁㺂荛ⵠ䏞կ㼜嶊鍒巊
鵂応た♳纸崵霚կず傞⨞⸈叻㔐佐桧⿺瑟涯㹊낉կ 

2. 絕卓♸雭雿 
2.1 ⟉㐼⿬侨 
   ⟉㐼䊨⡲勵⟝錛邍 1կ 

邍 1. ⟉㐼䊨⡲勵⟝ 

錜崵 
倰ぢ 

꨺⻊㐼 
碫㘗 

瀃盗 
碫㘗 

꨺⻊㹔 
瘝猌㶩孞崨鸟

L/min 
鳇⸔孞崨鸟 
L/min 

鲿孞崨鸟 
L/min 

넞곸⸆桧 
kW 

刕⯕傞ꢂ 
(s) 

鲶ぢ ず䗱 䗎㘗 偒崨 14 1.2 0.7 1.2 40 

2.2 叻ⲥ刼絁涸ⵖ⡲ 
ぐ叻ⲥ挿崽䏞㥵♴邍 2 䨾爙կ 
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邍 2. ぐ⯋稇叻ⲥ刼絁崽䏞 

⯋稇 叻ⲥ刼絁崽䏞μg/L 

Pb 0 20 50 100 

Cd 0 20 50 100 

Hg 0 20 50 100 

叻ⲥ刼絁㥵㕃1~3䨾爙կ 

 
                㕃1. ꜍涸叻ⲥ刼絁                                㕃2. ꞑ涸叻ⲥ刼絁 

 
               㕃3. 寏涸叻ⲥ刼絁 

2.3 靶絁鲰䐸㕃 

ぐ⯋稇涸鲰䐸㕃㥵㕃4~6䨾爙 

 
㕃 4. ꜍涸靶油鲰䐸㕃                            㕃 5. 寏涸靶油鲰䐸㕃 
 

0 25 50 75 100
Concentration (ppb)

0

25

50

75

100

In
te

ns
ity

Pb 220.353 nm (1)

r = 0.99984

Equation:

Factor:
b = 0.0000000

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

a = 0.0000000 c = 1.063996
d = -0.8604483

Weight: None
Origin: None

0 25 50 75 100
Concentration (ug/L)

-100
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Hg 184.950 nm (1)

r = 0.99883

计计计计：

系系：

b = 0.0000000

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

a = 0.0000000 c = 0.1223943
d = 1.905083

权权： 无

零零零：无

检检检(3σ) = 0.0638512 定定定检(10σ) = 0.2128373

250

300
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Pb 220.353 Best 
Cond 1  
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Concentration (ppb)

0

100

200

300

400

500

600

700

800

In
te

ns
ity

Cd 214.438 nm (1)

r = 0.99997

Equation:

Factor:
b = 0.0000000

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

a = 0.0000000 c = 0.1498344
d = -1.048949

Weight: None
Origin: None

100

200

300
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ity

Hg 184.950 Best 
条条1  

0 μg/L 呋ㅷ 

0 μg/L 

呋ㅷ 

20 μg/L 20 μg/L 
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㕃 6. ꞑ涸靶油鲰䐸㕃             

2.4 倰岁唬ⴀꣳ 
ⵄ欽䊨⡲刼絁㼆呋ㅷ瑟涯很巊鵳遤 10 妃崵㹁⟄ 3 ⦔瑟涯很巊崽䏞涸叻ⲥ⨊䊵皾䖤꜍ծꞑծꝙ涸⟉㐼

唬ⴀꣳⴔⵆ⚹ 1.9 μg/Lծ0.19 μg/Lծ0.7 μg/Lկ 

2.5 呋ㅷ崵㹁絕卓⿺⸈叻㔐佐桧 
呋ㅷ崵㹁絕卓⿺⸈叻㔐佐桧絕卓錛邍 3կ 

  邍3. 呋ㅷ崵㹁⿺⸈叻㔐佐桧絕卓 

呋ㅷぜ獦 崵㹁⯋稇 
崵㹁⧩ 

μg/L 
⸈叻ꆀ

μg/L 
⸈叻た崵㹁絕卓

μg/L 
㔐佐桧 

(%) 

 ꜍ 30.6 40 66.8 90.5 
1# ꞑ 0.27 10 9.9 96.3 

 寏 1.71 40 38.9 93.0 

3. 絕雿 
ꅷ欽䗎岚嶊鍒涸⵸㢅椚倰䒭歏䠭羒ざ瘝猌㶩⡤封㼘⯕靶崵㹁✫歏㶩歏㐼⚥涸꜍ծꞑծ寏ゎꆀ㹊낉絕

卓邍僈鵯♲⚡⯋稇㖈 0~100 μg/L 崽䏞薴㔵ⰻ剣葻㥩涸絁䚍Ⱒ禹湱Ⱒ禹侨㖲㣐✵ 0.998꜍ծꞑծ寏涸
唬ⴀꣳⴔⵆ僽 1.9 μg/Lծ0.19 μg/Lծ0.7 μg/L⸈叻㔐佐桧㖈 90.5~96.3%⛓ꢂ霪倰岁Ⱘ剣身併䏞넞崵
㹁䘯鸟涸暵挿〳⟄忘駈歏㶩歏孞❡ㅷ⚥ꆄ㾩⯋稇ꣳ⧩涸銳宠կ  

0

250

In
te

ns
ity

Cd 214.438 Best 
Cond 1  

0 μg/L 20 μg/L 

呋ㅷ 
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歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶岁崵㹁蚃⯕抧⚥涸寏ゎꆀ 

䶰 銳⿬罌շGB/T 23113-2017 蚃⯕抧寏ゎꆀ涸崵㹁倰岁ո叻ⲥꅷ欽歏䠭羒ざ瘝猌㶩⡤封㼘⯕靶岁崵
㹁✫⿽畮㘗蚃⯕抧⚥涸寏ゎꆀկ㹊낉絕卓邍僈霪倰岁絁䚍薴㔵㺈絁䚍湱Ⱒ禹侨⚹0.99997礵㺙䏞
넞湱㼆叻ⲥ⨊䊵㼭✵0.50%〳忘駈蒜腊Ⲹ䱗ㄤꅾꆄ㾩寓厩絾ざ꣈屛⼧㔋❀錞够涸蚃⯕抧⚥寏ゎꆀ
涸崵㹁銳宠կ 

Ⱒꝶ霒梠㞯⥂䫡 寓厩 蚃⯕抧 ꅾꆄ㾩 寏 
 

蚃⯕抧涸封⯕⾲椚Ɀ㹁✫抧盗⚥䗳곢ゎ剣㼱ꆀ寏襒孞կ寏僽剣嫫剣㹲涸ꅾꆄ㾩⯋稇蚃⯕抧䏑䒙たꦼ⟄
剣佪㔐佐寏㢪屧傁寓厩梠㞯⿶㪭胇➃⡤⨴䐀կ妍繠瘝封鴪絑崸⡤溶䲿ⴀ꣭⡛蚃⯕抧ゎ寏ꆀ涸銳宠կ妍湅
2010 䎃封䋒䭷⟁錞㹁➢ 2013 䎃饰稒ⲽ㘗蚃⯕抧⸆桧㼭✵ 30 檲ゎ寏ꆀ♶䖤馄鵂 2.5 嬗⯘繠㕂湱Ⱒ
遤⚌叻ⲥ⚥銳宠稒ⲽ㘗蚃⯕抧⸆桧㼭✵ 25 檲ゎ寏ꆀ♶馄鵂 4 嬗⯘կ䧮㕂僽蚃⯕抧涸欰❡ㄤⴀ〡㣐㕂
蚃⯕抧遤⚌封㾝꬗⚰Ⲹ㼱寏欽ꆀ涸䊭㣐⾓⸂կⲸ㼱欰❡鵂玐寏䱗佞䎇鷶姿꣭⡛蚃⯕抧ゎ寏ꆀ僽⥂䫡梠㞯ծ
絶䫡➃⡤⨴䐀涸꨽銳⛲僽⤛鵳❡⚌鲮㘗⼮紩㹊梡〳䭯絯封㾝涸䗳搬銳宠կ 

劥俒⿬罌շGB/T 23113-2017 蚃⯕抧ゎ寏ꆀ唬崵涸呋ㅷⵖ㢊ո叻ⲥꅷ欽叻ⲥ⸈Ⰶ岁嶊ꤑ蚃⯕磋㛇⡤
䎁䪓䒊用✫蚃⯕抧⚥寏ゎꆀ涸崵㹁倰岁կ 

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䨾欽梯槴㐼渓㖲欽炦ꃑ很巊1+1嵵岙 24 㼭傞た欽⿡猌㶩宐Ȿ峤䎁斕㢊欽㹊낉䨾欽 HNO3

ㄤ HCl 霚⵫⠏紩紱霚⵫㹊낉欽宐⚹馄紱⿡猌㶩宐կ 

1.3 呋ㅷ涸⵸㢅椚 
崵ꆀ蚃⯕抧⚥寏涸䚪ꆀ⽰崵ꆀꆄ㾩䙖寏ծ孻⻊䙖寏ㄤ寏룅涸ꆀկ⟄⿽畮㘗蚃⯕抧⚹⢾կ 

1.3.1 䩧烱⿽畮㘗抧盗㖈掔匉⚥嶊鍒寏 
1) 欽ⴉ⿡䱈抧㣢ㄤ迈岞կ 
2) 欽䮲ⴉ㖈ꬑ鵛抧㣢鿈⡙够ⴀꝇ汚կ 
3) 䪾抧盗♧畮㖈⾩涸㝕俱郍ꅽ䩧烱⢪抧盗怩孞荛㣐孞⾓⾓⸂կ 
4) 欽宐嶹弪抧盗ⰻ鿈涸䨾剣㖑倰⟄꣈䩧烱抧盗傞弱ⴀ厫ㄤ蚃⯕磋կ㼜鵯❈宐佐꧋ⵌ掔匉ꅽկ 
5) 䪾抧盗涸烱晙獴Ⰶ掔匉䎇欽宐巄峤㝕俱郍ⰻ鿈կ 
6) 掔匉⚥⸈Ⰶ紨 30 mL1+1崽䏞涸炦ꃑկ欽エ巊盗Ȿ峤抧盗烱晙湬ⵌⱄ尵剣蚃⯕磋➢烱晙♳䱈♴կ

㖈歏掚匣♳(䧴Ⱖ➭⸈掚鄳縨)⸈掚掔匉⥂䭯庛䏞㖈 80˫ 荛㼱 1 hկ 
7) 瘝呋ㅷ很巊ⲇ⽲ⵌ㹔庛た欽応紺鵂応獴Ⰶ 100 mL 㺂ꆀ櫕⚥կ 

1.3.2 ⿽畮㘗蚃⯕抧⚥寏룅涸嶊鍒 
1) 㼜寏룅佞㖈掔匉⚥⸈Ⰶ 10 mL 桬宐 
2) ⸈掚荛 80˫⥂䭯 90 min 
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3) 䔲呋ㅷ很巊ⲇ⽲荛㹔庛た欽応紺鵂応很巊䎇獴➃ 1.3.1 姿낢 8 ⚥涸 100 mL 㺂ꆀ櫕⚥կ⿡猌㶩宐巵
峤応紺ぐ㢅剒たぢ㺂ꆀ櫕⚥⸈Ⰶ 1~2 忹넞ꝸꃑ꜅㹁㺂荛ⵠ䏞⡲⚹䖉崵很巊կ 

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 

瀃盗 
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 ず䗱 Mini 偒崨 0.6 10 0.7 27.12 1.2 

2. 絕卓♸雭雿 
2.1 叻ⲥ刼絁ꂁⵖ 

⚹鼙⯝蚃⯕磋㛇餘䎁䪓ⴔⵆ獴》 10 mL 䖉崵很巊✵ 5 ⚡ 10 mL 㺂ꆀ櫕⚥ꅷ欽叻ⲥ⸈Ⰶ岁ꂁⵖ叻ⲥ
很巊㥵邍 2կ 

邍 2. 叻ⲥ⸈Ⰶ岁叻ⲥ刼絁崽䏞mg/L⿺岚Ɤ 

⯋稇 ⴔ區岚Ɤnm SA1 SA2 SA3 SA4 SA5 

Hg 194.227 0.00 2.00 3.00 5.00 10.00 

                  岤SA 叻ⲥ⸈Ⰶ岁 
 

 

  

           㕃 1. Hg ⯋稇涸叻ⲥ刼絁 
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Hg 194.227 nm (1)

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 = 0.0017704
d = -4.131673
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 2.3 Hg ⯋稇靶䂽鲰䐸㕃 

 
2.4 蚃⯕抧呋ㅷⴔ區絕卓 

邍 3. 蚃⯕抧呋ㅷⴔ區絕卓 

⯋稇 呋ㅷぜ獦 
崵㹁⧩ 

mg/L 
獺ꅺ 
⦔侨 

崵㹁絕卓 
mg 

RSD 
(%) 

Hg 
 ⿽畮㘗蚃⯕抧 1# 4.00     10      4.00 0.19 
 ⿽畮㘗蚃⯕抧 2# 5.20     10      5.20 0.31 

雦皾倰岁W = A×C× V/1000 
W蚃⯕抧⚥宠ゎꆀ(mg)A獺ꅺ嫱⢾ 
C崵霚很巊⚥宠崽䏞(mg/L) V崵霚很巊涸⡤獤(mL)կ 

3. 絕雿 
劥俒⿬罌շGB/T 23113-2017 蚃⯕抧寏ゎꆀ涸崵㹁倰岁ո叻ⲥꅷ欽叻ⲥ⸈Ⰶ岁嶊ꤑ蚃⯕磋㛇⡤䎁

䪓䒊用✫蚃⯕抧⚥寏ゎꆀ涸崵㹁倰岁կ㹊낉絕卓邍僈霪倰岁絁䚍薴㔵㺈⚂絁䚍湱Ⱒ禹侨葻㥩礵㺙䏞
넞〳忘駈蒜腊Ⲹ䱗ㄤꅾꆄ㾩寓厩絾ざ꣈屛⼧㔋❀錞够涸蚃⯕抧⚥寏ゎꆀ涸崵㹁銳宠կ 

 
 
 
 
 
 

 
 
 
 

     㕃 2. Hg ⯋稇靶䂽鲰䐸㕃 
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ⲇ⾲㶩エ佐⯕靶岁崵㹁蚃⯕抧⚥涸寏ゎꆀ 

䶰 銳⿬罌㕂㹻叻ⲥշGB/T 23113-2017 蚃⯕抧寏ゎꆀ涸崵㹁倰岁ոꅷ欽ⲇ⾲㶩エ佐⯕靶岁崵㹁✫稒ⲽ
㘗蚃⯕抧⚥涸寏ゎꆀկ㹊낉絕卓邍僈劥倰岁叻ⲥ刼絁絁䚍葻㥩(r=1.0000)唬ⴀꣳ⡛(0.45 ng/mL)礵㺙
䏞넞(RSD0.69%)〳 忘駈蒜腊Ⲹ䱗ㄤꅾꆄ㾩寓厩絾ざ꣈屛⼧✳❀錞够涸蚃⯕抧⚥寏ゎꆀ涸崵㹁銳宠կ 

Ⱒꝶ霒蚃⯕抧 ꅾꆄ㾩寓厩 寏 ⲇ⾲㶩エ佐 ⾲㶩エ佐⯕靶
 

蚃⯕抧僽佞歏抧涸♧猫湡⵸䋑㈒涸蚃⯕抧ⰻ㖲ゎ剣㼱ꆀ涸寏⯋稇Ⱖ䕎䙖⚹孞䙖寏ծ巊䙖ꆄ㾩䧴孻⻊
暟ծ寏룅կ赡搬⽀〫蚃⯕抧⚥寏涸ゎꆀ⡛荛 mg 紩搬ⴭⰌ椕嫦䎃欰❡涸蚃⯕抧侨ꆀ⟄⼧➉雦կ侨ꆀ㥵姼
䊭㣐涸蚃⯕抧䏑䒙たꦼ⟄剣佪㔐佐剣嫫剣㹲涸寏㢪屧⠔㼆梠㞯❡欰寓厩䎇⽭㹲➃碫⨴䐀կ剣ꊹ✵姼妍
繠瘝封鴪㕂㹻ㄤ㖑⼓㖲溶䲿ⴀ꣭⡛蚃⯕抧ゎ寏ꆀ涸銳宠կ妍湅 2010 䎃封䋒䭷⟁錞㹁➢ 2013 䎃饰稒ⲽ㘗
蚃⯕抧⸆桧㼭✵ 30 檲ゎ寏ꆀ♶䖤馄鵂 2.5 嬗⯘繠㕂湱Ⱒ遤⚌叻ⲥ⚥銳宠稒ⲽ㘗蚃⯕抧⸆桧㼭✵ 25
檲ゎ寏ꆀ♶馄鵂 4 嬗⯘կ䧮㕂僽蚃⯕抧涸欰❡ㄤⴀ〡㣐㕂蚃⯕抧遤⚌封㾝꬗⚰Ⲹ㼱寏欽ꆀ涸䊭㣐⾓⸂կ
Ⲹ㼱欰❡鵂玐寏䱗佞䎇鷶姿꣭⡛蚃⯕抧ゎ寏ꆀ僽⥂䫡梠㞯ծ絶䫡➃⡤⨴䐀涸꨽銳⛲僽⤛鵳❡⚌鲮㘗⼮
紩㹊梡〳䭯絯封㾝涸䗳搬銳宠կ 

劥俒⿬罌㕂叻倰岁շGB/T 23113-2017 蚃⯕抧ゎ寏ꆀ唬崵涸呋ㅷⵖ㢊ոꅷ欽ⲇ⾲㶩エ佐岁崵㹁✫蚃⯕
抧⚥涸寏ゎꆀկ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 AA-7800 ⾲㶩エ佐⯕靶⟉ 
䀙峸ⲇ寏封欰㐼 MVU-1 

1.2 㹊낉㐼渓⿺霚⵫ 
㹊낉䨾欽梯槴㐼渓㖲欽炦ꃑ很巊1+1嵵岙 24 㼭傞た欽⿡猌㶩宐Ȿ峤䎁斕㢊欽㹊낉䨾欽 HNO3

ㄤ HCl 㖲⚹⠏紩紱霚⵫㹊낉䨾欽 SnCl2·2H2O ㄤ KMnO4 ⚹ⴔ區紱㹊낉欽宐⚹馄紱宐կ 
鵮⾲⵫獦》 10.0 g 守⻊千ꝩ欽 20 mL 崽渮ꃑ⸈掚很鍒馄紱宐㹁㺂荛 100 mLկ 
㔐佐巊獦》5 g넞ꝸꃑ꜅KMnO4✵950 mL涸馄紱宐⚥ⱄ⸈Ⰶ50 mL崽炻ꃑ搬た鲮獴荛2 L涸㔐

佐櫕⚥կꂁⵖ崽䏞⚹5%涸KMnO4宐很巊կ 

1.3 呋ㅷ涸⵸㢅椚 
崵ꆀ蚃⯕抧⚥寏涸䚪ꆀ⽰崵ꆀꆄ㾩䙖寏ծ孻⻊䙖寏ㄤ寏룅涸䚪ꆀկ⟄稒ⲽ㘗蚃⯕抧⚹⢾⿬撑 GB/T 

23113-2017 ⚥4.4.1.2 荈ꞏ崨ㄤ⽀畮稒ⲽ㘗蚃⯕抧涸ⲇ畮ⵖ㢊ㄤ4.5.2 呋ㅷ嶊鍒 梯槴呋ㅷ鿈ⴔ鵳遤
呋ㅷ⵸㢅椚կ䔲呋ㅷ很巊ⲇ⽲荛㹔庛た欽応紺鵂応很巊䎇獴Ⰶ 100 mL 㺂ꆀ櫕⚥կ⿡猌㶩宐巵峤応紺ぐ
㢅剒たぢ㺂ꆀ櫕⚥⸈Ⰶ 1~2 忹崽䏞⚹ 5%넞ꝸꃑ꜅宐很巊㹁㺂た⟄ 1%獺炦ꃑ獺ꅺ 2000 ⦔䖉崵կ 

1.4 ⟉㐼⿬侨 
⟉㐼䊨⡲勵⟝㥵邍 1 䨾爙կ 

  



 

62 
 

邍 1. ⟉㐼䊨⡲勵⟝ 

⯋稇 
崵㹁岚Ɤ

(nm) 
鸑䌄㺈䏞

(nm) 
抧歏崨
(mA) 

挿抧倰䒭 ⾲㶩⻊㐼 
敍掔㐼넞䏞

(mm) 

Hg 253.7 0.7 4 BGC-D2 ⲇ寏封欰㐼 16 

2. 絕卓♸雭雿 
2.1 Hg ⯋稇涸叻ⲥ刼絁 

㥵邍 2 䨾鶣ꂁⵖ♧禹⴩♶ず崽䏞涸 Hg 叻ⲥ很巊ꅷ欽ⲇ⾲㶩エ佐⯕靶岁崵㹁ぐ崽䏞 Hg 叻ⲥ很巊涸
エ⯕䏞⧩⟄エ⯕䏞⚹紷㗂叻崽䏞⚹埇㗂叻ⵖ⡲叻ⲥ刼絁㕃 1կ 

邍 2. 叻ⲥ刼絁崽䏞 (μg/L) 

⯋稇 STD1 STD2 STD3 STD4 STD5 

Hg 0.00 4.00 6.00 10.0 20.0 

㖈 0.0~20.0 ng/mL 涸崽䏞薴㔵ⰻ寏涸エ⯕䏞♸崽䏞剣满葻㥩涸絁䚍Ⱒ禹湱Ⱒ禹侨⚹ r=1.0000. 

 
            㕃 1. Hg ⯋稇叻ⲥ刼絁 

2.2 寏⯋稇涸唬ⴀꣳ 

䭽撑㹊낉倰岁㼆瑟涯很巊ꅾ㢕崵㹁 11 妃呏研 3 ⦔涸叻ⲥ⨊䊵ꤑ⟄刼絁俷桧宠䖤寏涸唬ⴀꣳկ寏涸
絁䚍倰玐ㄤ唬ⴀꣳ絕卓㥵邍 3 䨾爙կ 

邍 3. 寏涸絁䚍倰玐ㄤ唬ⴀꣳ 

⯋稇 絁䚍倰玐 湱Ⱒ禹侨 (r) 唬ⴀꣳ (ng/mL) 
Hg Abs=0.010678Conc-0.00064759 1.0000 0.45 

2.3 蚃⯕抧呋ㅷⴔ區絕卓 
邍 4. 蚃⯕抧呋ㅷⴔ區絕卓 

⯋稇 呋ㅷぜ獦 
崵㹁絕卓
(ng/mL) 

㹁㺂⡤獤
(mL) 

獺ꅺ⦔侨 
呋ㅷゎꆀ 

(mg) 
RSD 
(%) 

Hg 
稒ⲽ㘗蚃⯕抧 1# 15.52 100 2000 3.10 0.69 
稒ⲽ㘗蚃⯕抧 2# 20.49 100 2000 4.10 0.31 

雦皾倰岁W = A×C× V/103Ⱖ⚥ 
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W蚃⯕抧⚥寏涸ゎꆀ(mg) 
A獺ꅺ⦔侨 
C崵霚很巊⚥寏涸崽䏞(ng/mL) 
V呋ㅷ嶊鍒巊㹁㺂⡤獤(mL)կ 

3. 絕雿 
劥倰岁⿬罌㕂㹻叻ⲥշGB/T 23113-2017 蚃⯕抧ゎ寏ꆀ唬崵涸呋ㅷⵖ㢊ոꅷ欽ⲇ⾲㶩エ佐⯕靶岁崵㹁

✫稒ⲽ㘗蚃⯕抧⚥涸寏ゎꆀկ㹊낉絕卓邍僈劥倰岁叻ⲥ刼絁絁䚍葻㥩唬ⴀꣳ⡛礵㺙䏞넞〳忘駈蒜腊
Ⲹ䱗ㄤꅾꆄ㾩寓厩絾ざ꣈屛⼧㔋❀錞够涸蚃⯕抧⚥寏ゎꆀ涸崵㹁銳宠կ 
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稘㢪ⴔ⯕⯕靶岁崵㹁歏㶩歏孞❡ㅷ⚥Ⱉ⟟Ꜵゎꆀ 

䶰 銳劥俒⿬罌IEC62321շ嫱蒀岁崵霚翸ざ暟ㄤ歏㶩鄳縨⚥Ⱉ⟟Ꜵո叻ⲥ⢪欽稘㢪ⴔ⯕⯕䏞岁㼆歏㶩
歏孞❡ㅷ⚥Ⱉ⟟Ꜵゎꆀ鵳遤✫崵霚կ㹊낉絁䚍湱Ⱒ禹侨R2=0.999㔐佐桧90.3%կ絕卓邍僈霪倰岁皍⽀
倰⤑ծ〳ⲥ烁崵㹁歏㶩歏孞❡ㅷ⚥Ⱉ⟟Ꜵ涸ゎꆀկ 

Ⱒꝶ霒稘㢪ⴔ⯕⯕䏞岁  歏㶩歏㐼❡ㅷ  Ⱉ⟟Ꜵ 
 

纸歏❡ㅷⴀ〡㖈䧮㕂ⴀ〡⚥䨾⽑嫱ꅾ넞鴪55%罜妍湅僽⚥㕂纸歏❡ㅷⴀ〡涸⚺銳䋑㖞կ歋✵♶㼱⾊
㉁涸梠⥂椚䙁ㄤ䊨蒌宐䎂衅たRoHS䭷⟁⢪䖤䖎㢴⚥㕂纸歏❡ㅷ꬗⚰妍湅涸梠⥂㠗㘠կ 

շ歏㶩⥌䜂❡ㅷ寓厩꣈屛盗椚⸅岁ո錞㹁荈2006䎃7剢1傈饰⴩Ⰶ歏㶩⥌䜂❡ㅷ寓厩ꅾ挿꣈屛湡䔶
⚥涸歏㶩⥌䜂❡ㅷ⚥♶䖤ゎ剣PbծHgծCdծCr6+ծ翸ざ徃⻊翫薅⛩ꄍㄤ翸ざゎ徃⻊翫薅⿺Ⱖ➭剣嫫剣㹲暟
餘կ妍湅雳⠔ㄤ妍湅椚✲⠔골䋒✫Ⱒ✵㖈歏㶩歏孞霃㢊⚥ꣳⵖ⢪欽厤❈剣㹲暟餘涸2011/65/EU䭷⟁䭷⟁
勵妴⚥犜姺涸暟餘⿺Ⱖ㖈㖲餘勞俱⚥剒넞ゎꆀ♶䖤馄鵂⟄♴ꣳ⧩Pb (0.1%ծHg (0.1%)ծCd (0.01%)ծ
Cr6+ (0.1%)կ 

劥俒⿬罌 IEC62321շ嫱蒀岁崵霚翸ざ暟ㄤ歏㶩鄳縨⚥Ⱉ⟟Ꜵո叻ⲥ⢪欽稘㢪ⴔ⯕⯕䏞岁㼆歏㶩歏孞
❡ㅷ⚥Ⱉ⟟Ꜵゎꆀ鵳遤✫崵霚կ絕卓儑爙霪倰岁乼⡲倰⤑皍⽀僒遤կ 

1. 㹊낉鿈ⴔ 
1.1 㹊낉⾲椚 

呋ㅷ㖈焦䚍䲿》巊⚥䲿》կ䲿》巊⚥涸 Cr6+崽䏞㖈ꃑ䚍勵⟝♴♸✳薅子䊼胀导䎾欰❡稘紤蒀絞ざ
暟㖈岚Ɤ 540 nm ♴崵ꆀⰦエ⯕䏞呏研叻ⲥ䊨⡲刼絁雦皾霚呋⚥Ⱉ⟟Ꜵ涸ゎꆀկ 

1.2 ⟉㐼 
䀙峸 UV-1900 i 稘㢪ⴔ⯕⯕䏞雦ꂁ 10 mm 瀖薉嫱蒀渓 
宐嵮⸈掚꩎虹㐼 

1.3 霚⵫ 
1) 炦ꃑρ=1.4 g/mL⠏紩紱焫ꃑꛧ孲孻⻊ꛧ熧ꃑ渮綕Ȿ巊pH=7Ꜵꃑ꜍⚋ꂼ 
2) 嶊鍒很巊㖈1 L㺂ꆀ櫕⚥欽宐很鍒20.2 g NaOHㄤ30.0 g Na2CO3䎇獺ꅺ荛ⵠ䏞կ⪰㶸㖈25˫涸㺙꡻翸⛩
掜櫕⚥⚂嫦剢ꅾ倝ꂁ縨կ⢪欽⵸唬崵ⰦpHpH>11.5կ 
3) Ⱉ⟟Ꜵ叻ⲥ很巊欽宐獺ꅺⰙ⟟Ꜵ⪰㢊巊荛5 mg/Lկ 
4) 炻ꃑ10%v/v 
5) ✳薅子䊼胀很巊欽50 mL⚋ꂼ很鍒250 mg✳薅子䊼胀կ⪰㶸㖈腐蒀櫕⚥կ⢪欽⵸唬崵很巊」蒀䞔
ⲃկ㥵卓很巊釾蒀ꅾ倝ꂁⵖկ 

1.4 呋ㅷⵖ㢊 
ⲥ烁獦》 1.0571 g 呋ㅷ縨✵䎁ⲙ涸嶊鍒㺂㐼⚥⸈Ⰶ 50 mL 嶊鍒巊կ䭯絯꩎虹宐嵮⸈掚荛 90˫⥂

䭯 3 h3 h た䭯絯꩎虹♴ⲇ⽲荛㹔庛կ鸑鵂 0.45 μm 応芘鵂応կ嶊鍒㺂㐼Ȿ峤很巊♧䎇⸈Ⰶ鵂応㐼鲮
獴ⵌ 100 mL 㺂ꆀ櫕⚥鷶忹⸈Ⰶ HNO3靈蒜很巊 pH 荛 7.5±0.5紱宐㹁㺂կ》 15 mL 很巊荛 20 mL 㺂
ꆀ櫕綕䢨⸈Ⰶ 10%H2SO4 䎇靈蒜很巊 pH 荛 2.5±0.5紱宐㹁㺂կ㹁ꆀ鲮獴 20 mL 很巊荛 25 mL 㺂ꆀ櫕
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⸈ 2.0 mL ✳薅子䊼胀很巊紱宐㹁㺂կ괇⦝Ⳝ妃⟄幊ざ䎇佞縨 5~10 min⟄⯎ⴔ儑蒀կ鲮獴鷓ꆀ很巊荛 1 
cm 嫱蒀渓⟄ꨪ挿⡲⚹嫱蒀傞涸⿬嫱巊կ✵岚Ɤ 540 nm 㢅崵㹁エ⯕䏞կ 

2. 絕卓♸雭雿 
2.1 叻ⲥ刼絁 
    ⴔⵆ》Ⱉ⟟Ꜵ叻ⲥ⢪欽巊 0ծ0.25ծ0.50ծ1.00ծ2.50 mL 叻ⲥ⢪欽巊紱宐㹁㺂荛 25 mL 嫱蒀盗⚥ⴔ
ⵆ湱䔲✵ 0.00ծ0.05ծ0.10ծ0.20ծ0.50 mg/L 涸Ⱉ⟟Ꜵկ⸈ 2.0 mL ✳薅子䊼胀很巊紱宐㹁㺂կ⟄ꨪ挿
⡲⚹嫱蒀傞涸⿬嫱巊կ欽 1 cm 嫱蒀渓✵岚Ɤ 540 nm 㢅崵㹁エ⯕䏞կ 

                         
㕃 1. Cr6+叻ⲥ刼絁 

2.2 呋ㅷ崵㹁絕卓 
   呋ㅷ䭽⟄♴Ⱆ䒭鵳遤雦皾 

C (mg/g)=[(C1-C2)×V2×V]/(V1×M) 
M呋ㅷ餘ꆀg;      C:呋ㅷゎꆀmg/g;    C1:呋ㅷ崵㹁崽䏞mg/L;   C2:瑟涯崵㹁崽䏞mg/L; 
V㹁㺂⡤獤mL   V1ⴔ》⡤獤mL;    V2ⴔ》⡤獤mL 

邍 1. 呋ㅷ崵㹁絕卓 

獦呋ꆀ (g) 㹁㺂⡤獤 (mL) 崵㹁⧩ (mg/L) ゎꆀ (mg/Kg) 
1.06 100 0.025 1.81 

2.3 ⸈叻㔐佐㹊낉 
》 1.0128 g 呋ㅷ⸈ 5 mg/L 涸叻巊 0.5 mL䭽撑呋ㅷ⵸㢅椚倰䒭鵳遤絕卓㥵邍 2. 

邍 2. ⸈叻㔐佐桧崵霚絕卓 

獦呋ꆀ(g) ⸈叻ꆀ(mg/L) 崵㹁⧩(mg/L) 㔐佐桧(%) 
1.01 0.1 0.114 90.3 

2.4 倰岁唬ⴀꣳ 
㖈鷥㹁㹊낉勵⟝♴㼆呋ㅷ瑟涯鵶絯崵㹁 10 妃雦皾倰岁唬ⴀꣳ⚹ 0.026 mg/Kgկ 

3. 絕雿 
劥俒⢪欽稘㢪ⴔ⯕⯕䏞岁㼆歏㶩歏孞❡ㅷ⚥Ⱉ⟟Ꜵゎꆀ鵳遤✫崵霚կ㹊낉絁䚍葻㥩㔐佐桧넞絕卓邍

僈霪倰岁皍⽀倰⤑ծ〳䘯鸟崵㹁歏㶩歏孞❡ㅷ⚥Ⱉ⟟Ꜵゎꆀկ 
 

 标标标标

 浓度(mg/l)
0.00 0.10 0.20 0.30 0.40 0.50

A
bs

.

0.44

0.30

0.20

0.10

0.00

 y = 0.79639 x + 0.00081
 相相系系r2 = 0.99997



 

66 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

3.2.2 徃➿꣖敍⵫ծ龇薅✳歌ꃑꂾ 

ㄤ⚥Ꝇ守⻊瀖蹙ⴔ區 
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孞湱蒀靶餘靶翫欽岁唬崵歏㶩歏孞❡ㅷ⚥㢴徃翫薅ㄤ㢴徃翫薅ꄍゎꆀ 

䶰 銳劥俒ꅷ欽䀙峸GCMS-QP2020 NX孞餘翫欽⟉䒊用✫歏㶩歏孞❡ㅷ⚥㢴徃翫薅ㄤ㢴徃翫薅ꄍ涸唬崵
倰岁կ㖈50~1200 μg/L 崽䏞薴㔵ⰻぐ⻊ざ暟絁䚍葻㥩湱Ⱒ禹侨㖲㖈0.995⟄♳唬ⴀꣳ㖈0.04 ~2.13 
μg/L⛓ꢂ》崽䏞⚹100 μg/L涸叻ⲥ很巊鵶絯鵳呋5妃ぐ⻊ざ暟油꬗獤涸湱㼆叻ⲥ⨊䊵㖲㼭✵6%礵㺙
䏞葻㥩կ劥倰岁乼⡲皍⽀ⴔ區鸟䏞䘯鷓欽✵歏㶩歏孞❡ㅷ⚥㢴徃翫薅ㄤ㢴徃翫薅ꄍ涸唬崵կ 

Ⱒꝶ霒孞湱蒀靶餘靶翫欽⟉  歏㶩歏孞❡ㅷ  㢴徃翫薅  㢴徃翫薅ꄍ 

 
㢴徃翫薅(PBBs)ծ㢴徃翫薅ꄍ(PBDEs)僽♧猫䎛岌⢪欽涸徃去꣖敍⵫鄄䎛岌䎾欽✵ぐ碫歏㶩歏㐼❡ㅷ

⚥կ霪꣖敍⵫㖈荈搬梠㞯⚥䖎ꦼⴔ鍒〳鸑鵂굹暟Ꝇ㖈⸓暟ㄤ➃⡤ⰻ獤翸㼆梠㞯ㄤ➃⡤鸣䧭⚚ꅾ䕧ㆇկ  
劥俒⿬罌 GB/T39560.6-2020շ歏㶩歏孞❡ㅷ⚥厤❈暟餘涸崵㹁痦 6 鿈ⴔ 孞湱蒀靶-餘靶⟉GCMS

崵㹁翸ざ暟⚥涸㢴徃翫薅ㄤ㢴徃✳薅ꄍո叻ⲥⵄ欽䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉䒊用✫歏㶩歏孞❡
ㅷ⚥涸㢴徃翫薅ծ㢴徃翫薅ꄍ涸唬崵倰岁կ倰岁絁䚍Ⱒ禹⿺ꅾ㢕䚍㥩〳⣘湱Ⱒ➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉ 

1.2 蒀靶勵⟝ 
蒀靶叙Rxi-5 HT15 m × 0.25 mm × 0.1 µm 
蒀靶叙庛䏞: 110˫(2 min)_40˫/min_250˫_10˫/min_300˫(2 min)_40˫/min_325˫(5 min)  
鵳呋〡庛䏞280˫ 
蒀靶叙崨ꆀ2 mL/ min 
鵳呋倰䒭♶ⴔ崨鵳呋 (1 min) 
鵳呋ꆀ1 µL 
猌㶩彂庛䏞230˫ 
蒀靶-餘靶䱹〡庛䏞290˫ 
ꅷ꧋倰䒭SIM 倰䒭鷥䭊猌㶩錛邍 1կ 

1.3 呋ㅷⵖ㢊 
ⲥ烁獦》磋烱㖲⺣涸呋ㅷ 0.1 g⸈Ⰶ♧㹁ꆀ涸叻雵暟ㄤ 60 mL 歌薅程孒䲿》 6 h崽綫荛 5 mL 䊩〸

歌薅㹁㺂荛 10 mLկ鵂応》 1 mL 応巊⸈Ⰶⰻ叻暟♳纸崵霚կ 

2. 絕卓♸雭雿 
2.1 叻ⲥ蒀靶㕃 

20猫㢴徃翫薅ծ㢴徃翫薅ꄍծ叻雵暟ㄤⰻ叻暟叻ⲥ很巊蒀靶㕃錛㕃2ぐ⻊ざ暟Ⱘ⡤⥌䜂霫錛邍1կ  
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     㕃 1. 20 猫㢴徃翫薅ծ㢴徃翫薅ꄍծ叻雵暟⿺ⰻ叻暟蒀靶㕃崽䏞 1.2 mg/L 

邍 1. ⻊ざ暟⥌䜂 

No. ⚥俒ぜ獦 薉俒皍獦 CAS 〿 
⥂殆傞ꢂ 
min 

㹁ꆀ猌㶩 
(m/z) 

 㹁䚍猌㶩 
(m/z) 

1 ♧徃翫薅 Mono-BB 92-66-0 3.260 152 232ծ234 

2 ♧徃翫薅ꄍ Mono-BDE 6876-00-2 3.273 141 248ծ250 

3 4,4'✳徃Ⱃ孮翫薅叻雵暟 DBOFB 10386-84-2 3.364 456 296ծ457 

4 ✳徃翫薅ꄍ Di-BDE 83694-71-7 4.271 168 326ծ328 

5 ✳徃翫薅 Di-BB 92-86-4 4.320 152 312ծ310 

6 ♲徃翫薅 Tri-BB 59080-34-1 4.443 392 390ծ231 

7 ♲徃翫薅ꄍ Tri-BDE 41318-75-6 4.926 246 248ծ408 

8 㔋徃翫薅 Tetra-BB 59080-37-4 5.072 310 308ծ470 

9 ❀徃翫薅 Penta-BB 59080-39-6 5.469 550 388ծ390 

10 㔋徃翫薅ꄍ Tetra-BDE 189084-61-5 5.538 326 486ծ488 

11 Ⱉ徃翫薅 Hex-BB 59261-08-4 5.876 628 626ծ468 

12 ⼧守翫薅ⰻ叻 PCB-209 2051-24-3 6.318 498 500ծ428 

13 ❀徃翫薅ꄍ Penta-BDE 182346-21-0 6.331 406 404ծ564 

14 Ⱉ徃翫薅ꄍ Hex-BDE 182677-30-1 7.158 486 643ծ482 

15 ♫徃翫薅 Hepta-BB 67733-52-2 7.740 708 627ծ629 

16 ♫徃翫薅ꄍ Hepta-BDE 189084-68-2 8.319 562 564ծ724 

17 Ⱃ徃翫薅 Octa-BB 67889-00-3 9.315 786 704ծ707 

18 Ⱃ徃翫薅ꄍ Octa-BDE 446255-56-7 9.505 642 801ծ640 

19 ⛰徃翫薅 Nona-BB 69278-62-2 10.321 863 705ծ703 

20 ⛰徃翫薅ꄍ Nona-BDE 63387-28-0 10.958 719 721ծ880 

21 ⼧徃翫薅 Deca-BB 13654-09-6 11.384 943 783ծ785 

22 ⼧徃翫薅ꄍ Deca-BDE 1163-19-5 12.916 799 797ծ959 

2.2 叻ⲥ刼絁 
欽歌薅㼜㢴徃翫薅ծ㢴徃翫薅ꄍ叻巊獺ꅺ䧭崽䏞ⴔⵆ⚹ 50ծ100ծ300ծ600 ㄤ 1200 μg/L 涸叻ⲥ很巊կ

ぐ崽䏞挿ゎⰻ叻暟⼧守翫薅崽䏞⚹ 300 μg/Lկ⟄ⰻ叻岁䒊用叻ⲥ刼絁鿈ⴔ⻊ざ暟叻ⲥ刼絁⿺餘ꆀ蒀靶㕃
㥵㕃 2ծ㕃 3 䨾爙կ呏研 50 μg/L 叻呋侨研⟄ 3 ⦔⥌㐾嫱雦皾ⴀぐ⻊ざ暟唬ⴀꣳկぐ⻊ざ暟絁䚍湱Ⱒ禹侨
ㄤ唬ⴀꣳ錛邍 2 䨾爙կ 

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

(x10,000,000)

1 2
3
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6

7
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1
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1
8

19
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2
2
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♧徃翫薅                                  ♧徃翫薅ꄍ      
 

       
♲徃翫薅                                  ♲徃翫薅ꄍ 
 

                 
❀徃翫薅                                ❀徃翫薅ꄍ 

㕃 2. 鿈ⴔ⻊ざ暟叻ⲥ刼絁 
 

Conc.Ratio ( μg/L)
0 500 1000

Area Ratio

0

1

2

3

4

5

6

7

8
一溴联苯
y = 0.006765720x + 0.08697404
R² = 0.9995980    R = 0.9997990

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio ( μg/L)
0 500 1000

Area Ratio

0

1

2

3

4

一溴联苯醚
y = 0.004016685x + 0.05220018
R² = 0.9996388    R = 0.9998194

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio ( μg/L)
0 500 1000

Area Ratio

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00
三溴联苯
y = 0.001697139x + 0.01009501
R² = 0.9995979    R = 0.9997990

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio ( μg/L)
0 500 1000

Area Ratio

0.0

0.5

1.0

1.5

2.0

2.5

三溴联苯醚
y = 0.002326665x - 0.01159845
R² = 0.9992605    R = 0.9996302

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio ( μg/L)
0 500 1000

Area Ratio

0.0

0.2

0.4

0.6

0.8

1.0

1.2

五溴联苯
y = 0.001107545x - 0.004093596
R² = 0.9992015    R = 0.9996007

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio ( μg/L)
0 500 1000

Area Ratio

0.0

0.5

1.0

1.5

2.0

2.5
五溴联苯醚
y = 0.002165416x - 0.02815344
R² = 0.9993785    R = 0.9996892

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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♧徃翫薅                               ♧徃翫薅ꄍ      

 

       
♲徃翫薅                              ♲徃翫薅ꄍ 

 

                 
❀徃翫薅                             ❀徃翫薅ꄍ 

㕃 3. 鿈ⴔ⻊ざ暟餘ꆀ蒀靶㕃崽䏞 50 μg/L 
邍 2. ぐ⻊ざ暟絁䚍湱Ⱒ禹侨ծ油꬗獤 RSDծ唬ⴀꣳ⿺㔐佐桧 

No. ⻊ざ暟ぜ獦 
湱Ⱒ禹侨 

R 
   油꬗獤 RSD 
  %n=5 

      唬ⴀꣳ 
     μg /L  

䎂㖲㔐佐桧 
%n=3 

1 ♧徃翫薅  0.9997 3.6 0.11 86.9 

2 ✳徃翫薅  0.9998 4.1 0.05 84.6 

3 ♲徃翫薅  0.9997 2.6 0.10 83.6 

4 㔋徃翫薅  0.9997 4.3 0.22 83.1 

5 ❀徃翫薅  0.9996 2.1 0.83 82.7 

6 Ⱉ徃翫薅  0.9996   2.1  0.04 84.7 

7 ♫徃翫薅  0.9995   5.0  0.54 75.8 

8 Ⱃ徃翫薅  0.9990   2.1  1.12 72.0 

1.18e5Q 232.00 (+)
RT=3.269

RT (min)
3.0 3.2 3.4

0.0e0

5.0e4

1.0e5

7.32e4Q 248.00 (+)
RT=3.270

RT (min)
3.0 3.2 3.4

0.0e0

2.0e4

4.0e4

6.0e4

4.14e4Q 389.85 (+)

RT=4.441

RT (min)
4.2 4.4 4.6

0.0e0

2.0e4

4.0e4

5.14e4Q 405.85 (+)

RT=4.925

RT (min)
4.8 5.0

0.0e0

2.0e4

4.0e4

2.45e4Q 387.80 (+)

RT=5.466

RT (min)
5.2 5.4 5.6

0.0e0

2.0e4

4.0e4

2.25e4Q 403.80 (+)
RT=6.327

RT (min)
6.2 6.4

0.0e0

1.0e4

2.0e4
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9 ⛰徃翫薅  0.9992   2.7  0.71 70.9 

10 ⼧徃翫薅  0.9989   3.1  0.91 67.4 

11 ♧徃翫薅ꄍ  0.9998   3.8  0.07 87.4 

12 ✳徃翫薅ꄍ  0.9997   3.0  0.12 83.8 

13 ♲徃翫薅ꄍ  0.9996   2.9  0.06 84.2 

14 㔋徃翫薅ꄍ  0.9996   4.4  0.18 85.3 

15 ❀徃翫薅ꄍ  0.9996   5.9  0.70 76.7 

16 Ⱉ徃翫薅ꄍ  0.9993   5.2  0.51 73.1 

17 ♫徃翫薅ꄍ  0.9995   5.9  0.67 73.1 

18 Ⱃ徃翫薅ꄍ  0.9989   5.4  0.30 69.3 

19 ⛰徃翫薅ꄍ  0.9988   4.5  1.25 69.7 

20 ⼧徃翫薅ꄍ  0.9991   4.1  2.13 75.5 
21 4,4'✳徃Ⱃ孮翫薅  0.9998   2.9  0.06 86.6 

2.3 ꅾ㢕䚍㹊낉 
》崽䏞⚹ 100 μg/L 叻ⲥ很巊鵶絯鵳呋 5 妃罌㻋ꅾ㢕䚍崵㹁絕卓㥵邍 2 䨾爙կ 

2.4 㹊꣢呋ㅷⴔ區♸㔐佐桧崵霚 
㼜㢴徃翫薅⿺㢴徃翫薅ꄍ叻ⲥ很巊幑⸈ⵌ瑟涯呋ㅷ⚥呋ㅷ⸈叻崽䏞⚹ 20 mg/kg䭽撑呋ㅷ⵸㢅椚倰

岁ⵖ㢊ⴔⵆ䎂遤ⵖ呋 3 妃կ㔐佐桧絕卓錛邍 2կ 
㹊꣢呋ㅷ蒀靶㕃錛㕃 4կ霪呋ㅷ劢唬崵ⴀ⟄♳ 20 猫㢴徃翫薅⿺㢴徃翫薅ꄍկ 

 
 㕃 4. 厤歏㶩❡ㅷ蒀靶㕃 

3絕雿 
劥俒⢪欽䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉䒊用✫㢴徃翫薅ㄤ㢴徃翫薅ꄍ涸唬崵倰岁կ絕卓邍僈

㖈 50~1200 μg/L 涸崽䏞薴㔵ⰻぐ⻊ざ暟絁䚍葻㥩唬ⴀꣳ㖈 0.04 ~2.13 μg/L ⛓ꢂկ》崽䏞⚹ 100 μg/L
涸叻ⲥ很巊ꅾ㢕鵳呋 5 妃ぐ⻊ざ暟油꬗獤涸湱㼆叻ⲥ⨊䊵RSD%㖲㼭✵ 6%կꅷ欽瑟涯呋ㅷ呋ㅷ⸈
叻崽䏞⚹ 20 mg/kg 傞䎂㖲㔐佐桧㖈 67%~88%⛓ꢂկ絕卓邍僈劥倰岁鷓欽✵歏㶩歏孞❡ㅷ⚥㢴徃翫薅
ㄤ㢴徃翫薅ꄍ涸唬崵կ  

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0
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0.25

0.50
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(x1,000,000)
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孞湱蒀靶餘靶翫欽岁唬崵歏㶩歏孞❡ㅷ⚥ 16 猫龇薅✳歌ꃑꂾゎꆀ 

䶰 銳 㝕俱呋ㅷ絑♲守歌掬程孒䲿》ծ炊脸叙ⲙ⻊ծ崽綫㹁㺂た欽孞湱蒀靶餘靶翫欽岁㼆Ⱖ⚥涸16猫
龇薅✳歌ꃑꂾ鵳遤㹁䚍ㄤ㹁ꆀⴔ區կ 

Ⱒꝶ霒㝕俱  孞湱蒀靶餘靶翫欽岁  龇薅✳歌ꃑꂾ 
 

龇薅✳歌ꃑꂾ碫暟餘(皍獦PAEs)僽♧碫梠㞯慨稇⸓暟㹊낉邍僈Ⱖ㼆➃碫ㄤ⸓暟剣꧘䚍慨稇佪䎾〳
⟄䒸饰ⰻⴔ屲㣟靈⢪⛓ⴀ梡欰婤禹絡氻」կ㔔姼㼆㝕俱ⵖㅷ⚥龇薅✳歌ꃑꂾ碫㟞㝕⵫ゎꆀ鵳遤剣佪㖑
ⴔ區唬崵䒊用䘯鸟ծ身併ծⲥ烁涸ⴔ區倰岁剣满ꅾ銳䠑⛐կ 

劥俒ⵄ欽䀙峸GCMS-QP2020 NX㼆㝕俱呋ㅷ⚥涸16猫龇薅✳歌ꃑꂾ鵳遤ⴔ區ⴔ猌䏞ծ絁䚍Ⱒ禹⿺ꅾ
㢕䚍㥩կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸GCMS-QP2020 NX孞餘翫欽⟉  

1.2 蒀靶勵⟝ 
蒀靶叙SH-Rxi-5 Sil MS30 m × 0.25 mm ×0.25 µm 
叙庛玐䎸90˫(1 min)_15˫/min_ 210˫(2 min) _5˫/min_240˫(2 min)_20˫/min_300˫(5 min) 
鵳呋〡庛䏞280˫ 
䛎絁鸟䏞39.0 cm/sec 
鵳呋倰䒭♶ⴔ崨鵳呋 (1 min)  
鵳呋ꆀ: 1 µL 

猌㶩彂庛䏞250˫ 
䱹〡庛䏞300˫ 
ꅷ꧋倰䒭SIM倰䒭鷥䭊猌㶩錛邍1 

1.3 呋ㅷⵖ㢊 
   ⲥ烁獦》磋烱㖲⺣ 1.0 g 霚呋⸈Ⰶ 200 mL ♲守歌掬程孒䲿》 8 㼭傞崽綫荛 5 mL絑梯槴炊脸㽻
區叙ⲙ⻊崽綫㹁㺂荛 10 mL鵂 0.45 µm 剣纸応芘た♳纸崵霚կ 

2. 絕卓♸雭雿 
2.1 龇薅✳歌ꃑꂾ叻ⲥ很巊蒀靶㕃 

 
      㕃 1. 16 猫龇薅✳歌ꃑꂾ叻ⲥㅷ蒀靶㕃 
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 邍 1. 16 猫龇薅✳歌ꃑꂾ⻊ざ暟⥌䜂 

No. ⻊ざ暟ぜ獦 薉俒皍獦 CAS 〿 
⥂殆傞ꢂ 

(min) 
㹁ꆀ猌㶩 

(m/z) 
㹁䚍猌㶩 

(m/z) 

1 龇薅✳歌ꃑ✳歌ꂾ DMP 131-11-3 6.282 163 194ծ135 

2 龇薅✳歌ꃑ✳⛩ꂾ DEP 84-66-2 7.411 149 177ծ121 

3 龇薅✳歌ꃑ✳⚋ꂾ DPRP 131-16-8 8.765 149 191ծ209 

4 龇薅✳歌ꃑ✳䒗♨ꂾ DIBP 84-69-5 9.445 149 167ծ205 

5 龇薅✳歌ꃑ✳♨ꂾ DBP 84-74-2 10.281 149 205ծ223 

6 龇薅✳歌ꃑ✳2-歌孻㛇⛩㛇ꂾ DMEP 117-82-8 10.637 59 104ծ149 

7 龇薅✳歌ꃑ✳䧥ꂾ DPP 131-18-0 12.519 149 219ծ237 

8 龇薅✳歌ꃑ✳䊹ꂾ DHXP 84-75-3 15.149 149 251ծ233 

9 龇薅✳歌ꃑ✳♨蔮ꂾ BBP 85-68-7 15.231 91 149ծ206 

10 龇薅✳歌ꃑ✳2-♨孻㛇⛩㛇ꂾ DBEP 117-83-9 16.965 149 176ծ193 

11 龇薅✳歌ꃑ✳梠䊹ꂾ DCHP 84-61-7 17.629 149 249ծ104 

12 龇薅✳歌ꃑ✳2-⛩㛇䊹㛇ꂾ DEHP 117-81-7 18.009 149 167ծ279 

13 龇薅✳歌ꃑ✳薅ꂾ DPhP 84-62-8 18.026 225 77ծ153 

14 龇薅✳歌ꃑ✳姻鳟ꂾ DNOP 117-84-0 20.730 279 167ծ261 

15 龇薅✳歌ꃑ✳䒗㡧ꂾ DINP 68515-48-0 21.127 293 127ծ149 

16 龇薅✳歌ꃑ✳䒗ꂾ DIDP 26761-40-0 22.071 307 141ծ149 

2.2 叻ⲥ刼絁ㄤ唬ⴀꣳ 
ⴔⵆꂁⵖ崽䏞⚹0.1ծ0.5ծ1.0ծ2.0ծ5.0 mg/LⰦ⚥DINPծDIDP崽䏞⚹ 0.4ծ2.0ծ4.0ծ8.0ծ20 mg/L

涸16猫PAEs幊ざ叻ⲥ很巊絑GCMSⴔ區䖤ⵌ16猫PAEs叻ⲥ刼絁鿈ⴔPAEs⻊ざ暟叻ⲥ刼絁㥵㕃2䨾爙կ
呏研0.1 mg/L叻呋侨研⟄3⦔⥌㐾嫱雦皾16猫PAEs唬ⴀꣳぐ⻊ざ暟唬ⴀꣳ⟄⿺叻ⲥ刼絁⥌䜂㥵邍2䨾爙կ 

     
                          DMP                                            DEP 

        
                          DEHP                                         DNOP 

 㕃 2. 鿈ⴔ龇薅✳歌ꃑꂾ叻ⲥ刼絁 

0.0 1.0 2.0 3.0 4.0 浓度
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

峰面积

0.0 1.0 2.0 3.0 4.0 浓度
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

峰面积

0.0 1.0 2.0 3.0 4.0 浓度
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

峰面积

0.0 1.0 2.0 3.0 4.0 浓度
0

25000

50000

75000

100000

125000

150000

175000

200000

225000

250000

275000
峰面积



 

74 
 

邍 2. 16 猫龇薅✳歌ꃑꂾ⻊ざ暟叻ⲥ刼絁⥌䜂⿺唬ⴀꣳ 
No. ⻊ざ暟ぜ獦 㔐䔱倰玐 湱Ⱒ禹侨R 唬ⴀꣳ (μg/L) 

1 DMP Y = 753921.8X - 10397.92 0.9998 0.17 
2 DEP Y = 746114.4X - 8326.0 0.9998 0.12 
3 DPRP Y = 1180723X - 124880.5 0.9993 0.10 
4 DIBP Y = 1179174X - 45118.38 0.9998 0.08 
5 DBP Y = 1356095X - 68178.19 0.9998 0.14 
6 DMEP Y = 374008.7X - 21515.96 0.9997 0.24 
7 DPP Y = 1420902X - 113327.8 0.9998 0.10 
8 DHXP Y = 1340138X - 111813.9 0.9998 0.11 
9 BBP Y = 221503.7X - 14177.33 0.9998 0.42 

10 DBEP Y = 171528.6X - 14904.54 0.9998 1.36 
11 DCHP Y = 803216.4X - 53645.75 0.9998 0.26 
12 DEHP Y = 765658.0X - 66025.9 0.9997 0.34 
13 DPhP Y = 363051.4X - 36114.54 0.9997 0.40 
14 DNOP Y = 53227.38X - 5189.092 0.9997 1.15 
15 DINP Y = 63362.14X - 38108.5 0.9996 3.50 
16 DIDP Y = 55399.2X - 21209.11 0.9997 4.30 

2.3 ⸈叻㔐佐桧 
㖈㝕俱⚥幑⸈16猫PAEs幊叻幑⸈崽䏞⚹10 µg/gⰦ⚥DINPծDIDP⸈叻ꆀ⚹40 µg/g䭽撑♳鶣⵸㢅

椚倰岁㢅椚た♳纸䎂遤㢅椚3口呋ㅷ罌㻋㔐佐桧Ⱘ⡤絕卓錛邍3կ 
 
邍 3. 16 猫 PAEs ⸈叻㔐佐桧 

No. ⻊ざ暟ぜ獦 
䎂㖲㔐佐桧

(%) 
RSD 
(%) 

No. ⻊ざ暟ぜ獦 
䎂㖲㔐佐桧

(%) 
RSD 
(%) 

1 DMP 82.4 6.3 9 BBP 86.2 5.0 
2 DEP 82.8 5.2 10 DBEP 87.2 6.1 
3 DPRP 97.4 4.0 11 DCHP 86.2 3.6 
4 DIBP 84.6 4.5 12 DEHP 84.8 2.0 
5 DBP 84.8 4.6 13 DPhP 87.2 4.0 
6 DMEP 84.2 3.9 14 DNOP 93.6 4.9 
7 DPP 84.8 4.5 15 DINP 92.0 2.5 
8 DHXP 84.8 4.5 16 DIDP 91.0 1.5 

2.4 呋ㅷ崵霚 
ꅷ欽♳鶣涸⵸㢅椚倰岁ⴔ區✫㝕俱呋ㅷ霪⚥唬崵ⴀ DIBP 67.6 mg/kgծDBP 94.0 mg/kgծ

BBP75.0 mg/kg ㄤ DEHP 97.7 mg/kgկ霪呋ㅷ蒀靶㕃㥵♴կ 
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㕃 3. 㝕俱呋ㅷ蒀靶㕃 

3. 絕雿 
⢪欽䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉䒊用✫㝕俱⚥ 16 猫龇薅✳歌ꃑꂾ涸唬崵倰岁կ㖈 0.1~5.0 

mg/LⰦ⚥ DINPծDIDP 0.4~20 mg/L崽䏞薴㔵ⰻ16 猫龇薅✳歌ꃑꂾ⻊ざ暟絁䚍葻㥩湱Ⱒ禹侨㖲㖈
0.999 ⟄♳կ⸈叻㔐佐桧㖈 82%~98%⛓ꢂ霪倰岁腊㢿剣佪㖑唬崵㝕俱⚥龇薅✳歌ꃑꂾゎꆀկ 
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孞湱蒀靶餘靶翫欽岁唬崵歏㶩歏孞❡ㅷ⚥徃➿꣖敍⵫⿺ 4 猫龇薅✳歌

ꃑꂾ 

䶰 銳劥㹊낉⢪欽很⵫馄㡮蟋》ⵄ欽䀙峸孞餘翫欽⟉ GCMS-QP2020 NX䒊用✫歏㶩歏孞❡ㅷ⚥㢴徃翫
薅ծ㢴徃翫薅ꄍ⿺ 4 猫龇薅✳歌ꃑꂾず傞唬崵涸倰岁կ24 猫⻊ざ暟㖈 0.05~4.0 μg/mL 崽䏞薴㔵ⰻ湱Ⱒ
禹侨㖲㖈 0.995 ⟄♳կ鵶絯 6 妃鵳呋ぐ⻊ざ暟油꬗獤 RSD%㖲㼭✵ 7%կ㛇餘⸈叻㔐佐桧㖈 72.0~119.2%
⛓ꢂ㖲腊忘駈㹁ꆀⴔ區唬崵涸銳宠կ 

Ⱒꝶ霒孞湱蒀靶餘靶翫欽岁 歏㶩歏㐼❡ㅷ 㢴徃翫薅 㢴徃翫薅ꄍ 龇薅✳歌ꃑꂾ 
 

㢴徃翫薅PBBs⿺㢴徃翫薅ꄍPBDEs僽徃碫꣖敍⵫涸♧猫䌢欽✵⽪ⵘ歏騟匣ծ㝕俱ծ嶃㽻ծ
歏絁歏綈⿺吆腒碫歏㶩⯋⟝⚥կ 

㢴徃翫薅(ꄍ)僽 POPs䭯⛉䚍寓厩暟涸♧猫կ㸐㼆➃⡤涸⚺銳⽭㹲⚹䕧ㆇ⯝氋禹絡ծ荝浓ծ䰀㹲㣐
腰⿺牟絑絆絉瘝湡⵸溶鄄 IRAC 㾩✵ 2A 碫荝浓暟կ龇薅✳歌ꃑꂾ碫⻊ざ暟⛲鄄霆㹊Ⱘ剣欰婤嫫䚍կ鵯❈
⻊ざ暟鄄䎛岌⢪欽歏㶩歏㐼❡ㅷ䎇匧僒鸑鵂鹟侔涸倰䒭鵳Ⰶ梠㞯䔲⚥䧭⚹偽䕎涸⨴䐀㪭胇կ 

㕂꣢歏䊨㨼⠔✵ 2008 䎃䒊用 IEC 62321 叻ⲥ⡤禹傋㖈紨勲徃禹꣖敍⵫⿺Ⱖ➭剣㹲⻊ざ暟㖈歏㶩❡ㅷ
⚥涸⢪欽կ鵛劍IEC62321-12 叻ⲥ溶封䋒霪叻ⲥꅷ欽馄㡮䲿》ꅷ欽 GCMS 岁ず傞崵㹁 20 猫 PBBs ㄤ
PBDEs ⟄⿺ 4 猫龇薅✳歌ꃑꂾ碫剣㹲暟餘կ 

劥俒ꅷ欽䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉⿬罌 IEC62321-12 叻ⲥ䒊用✫馄㡮䲿》ず傞崵㹁 20
猫徃去꣖敍⵫⿺ 4 猫龇薅✳歌ꃑ碫⻊ざ暟涸㹊낉倰岁㔐佐桧⿺唬ⴀꣳ㖲忘駈唬崵銳宠կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉ 

1.2 ⴔ區勵⟝ 
蒀靶叙SH-Rxi-5 HT15 m×0.25 mm×0.1 µm 
叙庛玐䎸100˫(2 min)_20˫/min_320˫(3 min) 
鵳呋〡庛䏞280˫ 
鲿孞䱽ⵖ倰䒭蒀靶叙崨ꆀ 
蒀靶叙崨ꆀ1 mL/min 
鵳呋倰䒭♶ⴔ崨鵳呋 
鵳呋ꆀ1 µL 

猌㶩⻊倰䒭EI 
猌㶩彂庛䏞230˫ 
蒀靶餘靶䱹〡庛䏞300˫ 
ꅷ꧋垷䒭SIM , ぐ⻊ざ暟絆ⴔ⥌䜂錛邍1
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2. 呋ㅷ⵸㢅椚 

 
㕃1. ⵸㢅椚崨玐㕃 

3. 絕卓♸雭雿  
3.1 叻ⲥㅷ㕃靶 

 
㕃 2. 20 猫㢴徃翫薅ծ㢴徃翫薅ꄍ⿺ 4 猫龇薅碫⻊ざ暟叻ⲥ很巊蒀靶㕃(0.5 μg/mL) 

邍 1. 徃去꣖敍⵫⿺龇薅✳歌ꃑꂾ⻊ざ暟⥌䜂 

No. ⻊ざ暟ぜ獦 CAS〿 
⥂殆傞ꢂ
min 

㹁ꆀ猌㶩 
m/z 

㹁䚍猌㶩 
m/z 

1 ♧徃翫薅 92-66-0 4.810 152 232ծ234 
2 ♧徃翫薅ꄍ 6876-00-2 4.924 141 248ծ250 
3 薅歌ꃑ蔮ꂾISTD 120-51-4 5.495 105 91ծ77 
4 龇薅✳歌ꃑ✳䒗♨ꂾ  84-69-5 6.090 149 57ծ104 
5 龇薅✳歌ꃑ✳姻♨ꂾ  84-74-2 6.555 149 205ծ223 
6 ✳徃翫薅ꄍ 83694-71-7 6.636 168 326ծ328 

5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0

0.0

0.5
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》 0.1 g 呋ㅷ縨✵ 10 mL 猌䗱盗 

        猌䗱,㼜♳幡巊鲮獴荛 25 mL 㺂ꆀ櫕 

ꅾ㢕䲿》⚙妃ざ䎇♳幡巊 

  㹁㺂 25 mL》 1 mL 呋ㅷ䲿》巊鵂応 

⸈Ⰶ 4 mL 姻䊹掬:⚋ꂼ很巊 (1:1)馄㡮 15 min 

GCMS 崵㹁  

⸈Ⰶⰻ叻暟很巊 
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7 ✳徃翫薅 92-86-4 6.723 152 312ծ310 
8 ♲徃翫薅 59080-34-1 6.960 392 390ծ231 
9 ♲徃翫薅ꄍ 41318-75-6 7.872 246 248ծ408 

10 㔋徃翫薅 59080-37-4 8.156 310 308ծ470 
11 龇薅✳歌ꃑ♨㛇蔮ꂾ 85-68-7 8.295 149 91ծ206 
12 ❀徃翫薅 59080-39-6 8.932 550 388ծ390 
13 㔋徃翫薅ꄍ 189084-61-5 9.054 326 486ծ488 
14 龇薅✳歌ꃑ✳(2-⛩㛇)䊹ꂾ  117-81-7 9.070 149 57ծ167 
15 Ⱉ徃翫薅 59261-08-4 9.643 628 626ծ468 
16 ❀徃翫薅ꄍ 182346-21-0 10.252 406 404ծ564 
17 ⼧守翫薅ISTD 2051-24-3 10.274 498 356ծ428 
18 Ⱉ徃翫薅ꄍ 182677-30-1 11.120 486 643ծ482 
19 ♫徃翫薅 67733-52-2 11.620 708 627ծ629 
20 ♫徃翫薅ꄍ 189084-68-2 12.048 562 564ծ724 
21 Ⱃ徃翫薅 67889-00-3 12.716 786 704ծ707 
22 Ⱃ徃翫薅ꄍ 446255-56-7 12.823 642 801ծ640 
23 ⛰徃翫薅 69278-62-2 13.358 863 705ծ703 
24 ⛰徃翫薅ꄍ 63387-28-0 13.781 719 721ծ880 
25 ⼧徃翫薅 13654-09-6 14.110 943 783ծ785 
26 ⼧徃翫薅ꄍ 1163-19-5 15.225 799 797ծ959 

3.2 叻ⲥ刼絁 

欽姻䊹掬/⚋ꂼ1:1⡲⚹很⵫ꂁⵖ㢴徃翫薅⿺㢴徃翫薅ꄍ叻ⲥ刼絁很巊0.1ծ0.2ծ0.5ծ1.0ծ2.0 
μg/mLぐ崽䏞挿ゎⰻ叻暟 0.2 μg/mL㔋猫龇薅✳歌ꃑꂾ碫叻ⲥ很巊 0.1ծ0.4ծ1.0ծ2.0ծ4.0 μg/mL
ぐ崽䏞挿ゎⰻ叻暟 0.2 μg/mLկ叻ⲥ刼絁⥌䜂錛邍 3կ 

           
 

             
 
 

㕃 3. 鿈ⴔ㢴徃翫薅ծ㢴徃翫薅ꄍ⿺龇薅✳歌ꃑꂾ碫⻊ざ暟餘ꆀ蒀靶㕃 
徃碫⻊ざ暟 0.2 μg/mL; 龇薅✳歌ꃑꂾ 0.1 μg/mL 

2.68e4Q 152.10 (+)

4.50 4.75 5.00 5.25
0.0e0

1.0e4

2.0e4

1.00e4Q 627.60 (+)

9.25 9.50 9.75 10.00
0.0e0

5.0e3

1.0e4
1.15e4Q 141.05 (+)

4.50 4.75 5.00 5.25
0.0e0

5.0e3

1.0e4

9.99e3Q 485.70 (+)

11.0
0.0e0

5.0e3

1.0e4

2.54e4Q 149.05 (+)

5.75 6.00 6.25

0.0e0

1.0e4

2.0e4

1.23e4Q 149.05 (+)

8.75 9.00 9.25
0.0e0

5.0e3

1.0e4

♧徃翫薅ꄍ Ⱉ徃翫薅 ♧徃翫薅 

   Ⱉ徃翫薅ꄍ 龇薅✳歌ꃑ✳䒗♨ꂾ      龇薅✳歌ꃑ✳(2-⛩㛇)䊹ꂾ 
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㕃 4. 鿈ⴔ㢴徃翫薅ծ㢴徃翫薅ꄍ⿺龇薅✳歌ꃑꂾ碫鿈ⴔ⻊ざ暟刼絁 

邍2. 24猫⻊ざ暟叻ⲥ刼絁⥌䜂 

No. ⻊ざ暟ぜ獦 
湱Ⱒ禹侨 

R 
崽䏞薴㔵 
(μg/mL) 

1 ♧徃翫薅 0.9991 0.1~2.0 
2 ✳徃翫薅 0.9992 0.1~2.0 
3 ♲徃翫薅 0.9989 0.1~2.0 
4 㔋徃翫薅 0.9989 0.1~2.0 
5 ❀徃翫薅 0.9987 0.1~2.0 
6 Ⱉ徃翫薅 0.9990 0.1~2.0 
7 ♫徃翫薅 0.9998 0.1~2.0 
8 Ⱃ徃翫薅 0.9997 0.1~2.0 
9 ⛰徃翫薅 0.9998 0.1~2.0 

Conc.Ratio (ppm)
0.5 1.0 1.5 2.0

Area Ratio

10

20

30

40
一溴联苯
y = 21.20019x - 0.8707756
R² = 0.9968635    R = 0.9984305

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Not Forced

Conc.Ratio (ppm)
0.5 1.0 1.5 2.0

Area Ratio

1

2

3

4

5

六溴联苯
y = 2.817553x - 0.1423578
R² = 0.9977383    R = 0.9988685

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Not Forced

Conc.Ratio (ppm)
0.5 1.0 1.5 2.0

Area Ratio

2.5

5.0

7.5

10.0

12.5

15.0
一溴联苯醚
y = 7.544946x + 0.2320465
R² = 0.9986819    R = 0.9993407

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Not Forced

Conc.Ratio (ppm)
0.5 1.0 1.5 2.0

Area Ratio

2

4

6

六溴联苯醚
y = 3.443728x - 0.1599405
R² = 0.9993293    R = 0.9996646

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Not Forced

Conc.Ratio (ppm)
1 2 3 4

Area Ratio

1

2

3

4

5

邻苯二甲酸二异丁酯
y = 1.369205x - 0.1045753
R² = 0.9986978    R = 0.9993487

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Not Forced

Conc.Ratio (ppm)
1 2 3 4

Area Ratio

1

2

3

4 邻苯二甲酸二(2-乙基)己酯
y = 0.9836627x - 0.06219064
R² = 0.9988436    R = 0.9994217

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Not Forced
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10 ⼧徃翫薅 0.9998 0.1~2.0 
11 ♧徃翫薅ꄍ 0.9993 0.1~2.0 
12 ✳徃翫薅ꄍ 0.9995 0.1~2.0 
13 ♲徃翫薅ꄍ 0.9998 0.1~2.0 
14 㔋徃翫薅ꄍ 0.9994 0.1~2.0 
15 ❀徃翫薅ꄍ 0.9988 0.1~2.0 
16 Ⱉ徃翫薅ꄍ 0.9992 0.1~2.0 
17 ♫徃翫薅ꄍ 0.9993 0.1~2.0 
18 Ⱃ徃翫薅ꄍ 0.9984 0.1~2.0 
19 ⛰徃翫薅ꄍ 0.9987 0.1~2.0 
20 ⼧徃翫薅ꄍ 0.9990 0.1~2.0 
21 龇薅✳歌ꃑ✳䒗♨ꂾ 0.9993 0.1~4.0 
22 龇薅✳歌ꃑ✳姻♨ꂾ 0.9997 0.1~4.0 
23 龇薅✳歌ꃑ♨㛇蔮ꂾ 0.9995 0.1~4.0 
24 龇薅✳歌ꃑ✳(2-⛩㛇)䊹ꂾ 0.9994 0.1~4.0 

3.3 ꅾ㢕䚍ծ唬ⴀꣳ⿺㔐佐桧崵霚 
䎂遤獦》 6 口去邍䚍呋ㅷ幑⸈崽䏞宐䎂⚹ 0.20 μg/mL 涸 PBBsծPBDEs ㄤ 0.4 μg/mL 龇薅✳歌ꃑ

ꂾ絑⵸㢅椚た♳纸崵㹁崽䏞⧩罌㻋倰岁ꅾ㢕䚍ծ唬ⴀꣳㄤ㔐佐桧կ唬ⴀꣳ⟄ 6 ꛏ絕卓涸叻ⲥ⨊䊵涸 3 ⦔
雦皾կꅾ㢕䚍⿺唬ⴀꣳ絕卓錛邍 3㔐佐桧絕卓邍 4կ 

 
邍3. ꅾ㢕䚍⿺唬ⴀꣳㄤ㔐佐桧絕卓n=6 

No. ⻊ざ暟ぜ獦 
崽䏞μg/mL RSD 

(%) 
唬ⴀꣳ 
μg/mL 

㔐佐桧 

1 2 3 4 5 6 % 
1 ♧徃翫薅 0.135 0.138 0.144 0.145 0.151 0.150 4.3 0.019 72.0 
2 ✳徃翫薅 0.143 0.147 0.154 0.155 0.157 0.161 4.4 0.020 76.4 
3 ♲徃翫薅 0.155 0.156 0.162 0.163 0.167 0.167 3.2 0.016 80.8 
4 㔋徃翫薅 0.144 0.147 0.157 0.159 0.159 0.161 4.7 0.022 77.3 
5 ❀徃翫薅 0.179 0.175 0.177 0.177 0.181 0.177 1.3 0.007 88.9 
6 Ⱉ徃翫薅 0.213 0.212 0.215 0.207 0.205 0.200 2.8 0.017 104.3 
7 ♫徃翫薅 0.223 0.243 0.220 0.235 0.226 0.209 5.3 0.036 113.0 
8 Ⱃ徃翫薅 0.239 0.249 0.236 0.238 0.237 0.221 3.7 0.026 118.3 
9 ⛰徃翫薅 0.196 0.204 0.199 0.201 0.209 0.194 2.7 0.016 100.2 

10 ⼧徃翫薅 0.203 0.215 0.233 0.218 0.248 0.229 6.9 0.047 112.2 
11 ♧徃翫薅ꄍ 0.165 0.167 0.178 0.178 0.181 0.184 4.4 0.023 87.8 
12 ✳徃翫薅ꄍ 0.166 0.171 0.179 0.183 0.187 0.194 5.7 0.031 89.9 
13 ♲徃翫薅ꄍ 0.235 0.208 0.206 0.224 0.216 0.235 5.8 0.039 110.4 
14 㔋徃翫薅ꄍ 0.158 0.162 0.173 0.171 0.176 0.175 4.4 0.022 84.5 
15 ❀徃翫薅ꄍ 0.150 0.149 0.158 0.156 0.161 0.161 3.3 0.015 77.9 
16 Ⱉ徃翫薅ꄍ 0.164 0.172 0.170 0.179 0.174 0.180 3.6 0.018 86.6 
17 ♫徃翫薅ꄍ 0.173 0.188 0.191 0.192 0.189 0.193 3.9 0.022 93.8 
18 Ⱃ徃翫薅ꄍ 0.192 0.193 0.197 0.196 0.197 0.189 1.7 0.010 97.1 
19 ⛰徃翫薅ꄍ 0.221 0.226 0.225 0.212 0.213 0.206 3.8 0.024 108.6 
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20 ⼧徃翫薅ꄍ 0.230 0.259 0.244 0.239 0.235 0.215 6.2 0.044 118.5 
21 龇薅✳歌ꃑ✳䒗♨ꂾ 0.415 0.417 0.418 0.418 0.409 0.421 1.0 0.012 104.1 
22 龇薅✳歌ꃑ✳姻♨ꂾ 0.475 0.479 0.476 0.476 0.474 0.480 0.5 0.007 119.2 
23 龇薅✳歌ꃑ♨㛇蔮ꂾ 0.414 0.414 0.415 0.413 0.410 0.415 0.5 0.006 103.4 
24 龇薅✳歌ꃑ✳(2-⛩㛇)䊹ꂾ 0.411 0.408 0.407 0.407 0.412 0.417 0.9 0.011 102.6 

3.5 呋ㅷ崵㹁 
》厤歏㶩❡ㅷ呋ㅷ䭽撑♳鶣⵸㢅椚姿낢㢅椚た♳纸崵㹁唬崵㢴徃翫薅(ꄍ)⿺ 4 猫龇薅✳歌ꃑꂾ呋

ㅷ蒀靶㕃㥵♴կ霪呋ㅷ唬崵ⴀ龇薅✳歌ꃑ✳(2-⛩㛇)䊹ꂾゎꆀ⚹ 601.06 mg/kgկ 

 
㕃 5. 呋ㅷ蒀靶㕃 

4絕雿 
ꅷ欽䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉⿬罌 IEC62321-12 叻ⲥ䒊用✫歏㶩歏孞❡ㅷ⚥涸㢴徃翫

薅ծ㢴徃翫薅ꄍㄤ 4 猫龇薅✳歌ꃑꂾ碫⻊ざ暟涸唬崵倰岁կ㖈 0.1~4.0 μg/mL 崽䏞薴㔵ⰻぐ⻊ざ暟絁䚍湱
Ⱒ禹侨 R 㖈 0.998 ⟄♳6 妃䎂遤⸈叻㹊낉ぐ⻊ざ暟崵㹁絕卓涸 RSD%㖲㖈 8%⟄♴唬ⴀꣳ㖈 0.06 μ
g/mL~0.047 μg/mL ⛓ꢂ䎂㖲㔐佐桧㖈 72.0%~119.2%⛓ꢂ霪倰岁忘駈㹁ꆀⴔ區涸銳宠〳⡲⚹歏㶩
歏孞❡ㅷ⚥涸㢴徃翫薅⿺㢴徃翫薅ꄍծ龇薅✳歌ꃑꂾ碫⻊ざ暟唬崵⛓⿬罌կ 
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넞佪巊湱蒀靶岁唬崵歏㶩歏孞❡ㅷ⚥ 4 猫龇薅✳歌ꃑꂾゎꆀ 

䶰 銳 劥俒⿬罌䊨⥌鿈골䋒涸T/ CESA 1063ˋ2019叻ⲥⵄ欽䀙峸Essentia LC-16넞佪巊湱蒀靶⟉䒊用✫
歏㶩歏孞❡ㅷ⚥㔋猫龇薅✳歌ꃑꂾBBPծDIBPծDBPծDEHP涸唬崵倰岁կ㖈0.5~50 μg/mL崽䏞薴㔵
ⰻ㔋猫龇薅✳歌ꃑꂾ絁䚍葻㥩湱Ⱒ禹侨㖲㖈㖈0.999⟄♳կ㼆20 μg/mL涸叻ⲥ䊨⡲巊鵶絯崵㹁6妃⥂
殆傞ꢂRSD%㖈 0.02-0.03%⛓ꢂ油꬗獤RSD%㖈1.7-1.8%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ㔋猫龇薅✳歌ꃑꂾ⟉
㐼唬ⴀꣳBBPծDIBPծDBP⚹0.026-0.032 μg/mLDEHP⚹0.013 μg/mLկ㹊낉絕卓邍僈霪倰岁鷓欽✵
歏㶩歏孞❡ㅷ⚥4猫龇薅✳歌ꃑꂾ涸唬崵կ 

Ⱒꝶ霒歏㶩歏孞❡ㅷ  넞佪巊湱蒀靶  龇薅✳歌ꃑꂾ 
 

龇薅✳歌ꃑꂾ碫暟餘(皍獦PAEs)僽♧碫梠㞯慨稇⸓暟㹊낉邍僈Ⱖ㼆➃碫ㄤ⸓暟剣꧘䚍慨稇佪䎾〳
⟄䒸饰ⰻⴔ屲㣟靈⢪⛓ⴀ梡欰婤禹絡氻」կ㔔姼妍湅RoHS2.0䭷⟁溶㼜㔋猫龇薅✳歌ꃑꂾDIBPծ
DBPծBBPծDEHP⴩Ⰶ✫盗䱽կ⚥㕂歏㶩䊨⚌叻ⲥ⻊䪮助⼸⠔✵2019䎃골䋒✫霪㔋고龇薅✳歌ꃑꂾ涸
唬崵叻ⲥT/CESA 1063-2019շ歏㶩歏孞❡ㅷ⚥㔋猫龇薅✳歌ꃑꂾ涸崵㹁넞佪巊湱蒀靶岁ոկ 

劥俒⿬罌 T/ CESA 1063-2019 叻ⲥⵄ欽䀙峸 Essentia LC-16 넞佪巊湱蒀靶⟉䒊用✫歏㶩歏孞❡ㅷ⚥㔋
猫龇薅✳歌ꃑꂾBBPծDIBPծDBPծDEHP涸唬崵倰岁կ⣘湱Ⱒ唬崵➃プ⿬罌կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸Essentia LC-16넞佪巊湱蒀靶⟉ 

1.2 蒀靶勵⟝ 
蒀 靶 叙InertSustainTM C18 (250 mm ×4.6 mm5 µm 
崨 ⸓ 湱A宐 B⛩臟 
崨    鸟1.8 mL/min  
叙    庛35˫ 
唬崵岚Ɤ225 nm 
鵳呋⡤獤20 μL 
峤膴倰䒭唑䏞峤膴B 湱饰㨤崽䏞⚹ 58%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 
Time(min) Module Command Value 

18.00 岹 B.Conc 58 
25.00 岹 B.Conc 83 
35.00 岹 B.Conc 83 
40.00 岹 B.Conc 100 
40.01 岹 B.Conc 58 
46.00 䱽ⵖ㐼 Stop  
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1.3 呋ㅷⵖ㢊 

㔿⡤呋ㅷ獦》溶ⵖ㥩涸呋ㅷ 1 g礵烁ⵌ 0.1 mg佞荛 50 mL Ⱘ㝱霚盗⚥⸈Ⰶ 30 mL ⛩臟馄
㡮䲿》 70 min꫽縨ⲇ⽲荛㹔庛た鵂応荛 100 mL 㺂ꆀ櫕⚥欽⛩臟ⴔ♲妃峤嶷Ⱘ㝱霚盗⿺婎序峤嶷
巊ざ䎇ⵌ 100 mL 㺂ꆀ櫕⚥剒た欽⛩臟㹁㺂荛ⵠ䏞կ鵂 0.22 μm 剣纸応芘䖉崵կ 

巊⡤呋ㅷ獦》1 g呋ㅷ礵烁ⵌ0.1 mg縨✵50 mLⰨ㝱霚盗⚥⸈Ⰶ30 mL⛩ꃑ⛩ꂾ馄㡮蟋》20 
minկꅾ㢕⟄♳姿낢Ⱏ䲿》3妃ざ䎇䲿》巊㼜䲿》巊欽偒鲮襒封⟉崽綫荛紨1 mL鲮獴ⵌ10 mL㺂ꆀ
櫕⚥կ欽5 mL⛩ꃑ⛩ꂾ峤嶷偒襒櫕峤嶷巊ざ䎇ⵌ㺂ꆀ櫕⚥欽⛩ꃑ⛩ꂾ㹁㺂կ鵂0.22 μm剣纸応芘䖉崵կ 

1.4  叻ⲥ很巊ꂁⵖ 
ⲥ烁獦》㔋猫龇薅✳歌ꃑꂾBBPծDIBPծDBPծDEHP礵烁ⵌ0.1 mg佞荛100 mL㺂ꆀ櫕⚥

欽⛩臟很鍒䎇㹁㺂⡲⚹叻ⲥ⪰㢊巊Ⱖ崽䏞⚹1.0 mg/ mLկ  
㔋猫龇薅✳歌ꃑꂾ叻ⲥ䊨⡲很巊欽⛩臟獺ꅺ䧭崽䏞⚹ 0.5 μg/mLծ1 μg/mLծ10 μg/mLծ20 μg/mLծ

25 μg/mL ㄤ 50 μg/mL 涸㔋猫龇薅✳歌ꃑꂾ幊ざ叻ⲥ䊨⡲巊կ 

2絕卓♸雭雿 
2.1  4猫龇薅✳歌ꃑꂾ叻ⲥ很巊蒀靶㕃 

 
   㕃 1. 4 猫龇薅✳歌ꃑꂾ叻呋蒀靶㕃 

2.2 叻ⲥ刼絁 
㼜 0.5ծ1ծ10ծ20ծ25ծ50 μg/mL ♶ず崽䏞涸叻ⲥ䊨⡲巊䭽♳鶣涸ⴔ區勵⟝鵳遤崵㹁㢪叻岁㹁ꆀկ

⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁㥵㕃 2 䨾爙䨾䖤叻ⲥ刼絁絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㖲㣐
✵ 0.999錛邍 2կ 

 
        BBP                                          DIBP 

15.0 20.0 25.0 30.0 35.0 40.0 min
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DBP                                        DEHP 
㕃 2. 4 猫龇薅✳歌ꃑꂾ絆ⴔ叻ⲥ刼絁㕃 

邍 2. 4 猫龇薅✳歌ꃑꂾ⻊ざ暟叻ⲥ刼絁⥌䜂 

No. ⻊ざ暟ぜ獦 刼絁倰玐 湱Ⱒ禹侨 R 

1 BBP Y=20702.1X + (-5481.90) 0.9998 

2 DIBP Y=19132.9X + (-5248.11) 0.9994 

3 DBP Y=23523.2X + (-5843.05) 0.9999 

4  DEHP Y=13625.6X + (-2307.00) 0.9997 

2.3 ꅾ㢕䚍崵霚 
㼆 10 μg/mL 涸叻ⲥ䊨⡲很巊鵶絯崵㹁 6 妃罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕䚍絕卓㥵邍

3 ㄤ邍 4 䨾爙կ⥂殆傞ꢂ RSD%㖈 0.02-0.03%⛓ꢂ油꬗獤 RSD%㖈 1.7-1.8%⟉㐼涸礵㺙䏞葻㥩կ 
邍 3. ⥂殆傞ꢂꅾ㢕䚍絕卓(n=6) 

No. 
⻊ざ暟 

ぜ獦 
⥂殆傞ꢂ

1 
⥂殆傞ꢂ

2 
⥂殆傞ꢂ

3 
⥂殆傞ꢂ

4 
⥂殆傞ꢂ

5 
⥂殆傞ꢂ

6 
RSD 
(%) 

1 BBP 18.177 18.185 18.183 18.187 18.192 18.192 0.03 

2 DIBP 19.002 19.009 19.006 19.011 19.015 19.015 0.03 

3 DBP 19.864 19.872 19.870 19.875 19.879 19.879 0.03 

4  DEHP 41.800 41.809 41.811 41.806 41.816 41.820 0.02 

  
邍 4. 油꬗獤ꅾ㢕䚍絕卓(n=6) 

No. ⻊ざ暟ぜ獦 油꬗獤 1 油꬗獤 2 油꬗獤 3 油꬗獤 4 油꬗獤 5 油꬗獤 6 RSD(%) 

1 BBP 434874 418219 422575 423766 428233 437739 1.8 

2 DIBP 408851 393109 397037 398331 402000 410829 1.7 

3 DBP 486324 467801 472594 474428 479362 490365 1.8 

4 DEHP 285099 273068 276067 280090 285235 279304 1.8 

2.4 唬ⴀꣳ 
》崽䏞⚹ 0.5 μg/mL 涸㔋猫龇薅✳歌ꃑꂾ叻ⲥ䊨⡲很巊⟉㐼䒓纸珘㹁 1 㼭傞た䭽♳鶣涸ⴔ區勵⟝

鵳遤崵㹁կ劥倰岁⟉㐼唬ⴀꣳ⟄ 3 ⦔⟉㐼㐾㡮雦皾կ⟉㐼唬ⴀꣳ㥵邍 5 䨾爙կ 
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邍 5. 4 猫龇薅✳歌ꃑꂾ⻊ざ暟⟉㐼唬ⴀꣳ絕卓 

No. ⻊ざ暟ぜ獦 ⟉㐼唬ⴀꣳμg/mL 

1 BBP 0.028 

2 DIBP 0.032 

3 DBP 0.026 

4  DEHP 0.013 

2.5 呋ㅷ崵霚 

  
㕃 3. 禹絡瑟涯蒀靶㕃 

》厤ㅷ晥歏絁呋ㅷ䭽⵸鶣呋ㅷⵖ㢊䖤ⵌ霪呋ㅷ很巊կ》霪呋ㅷ很巊鵳呋ⴔ區䖤ⵌ霪呋ㅷ涸蒀靶㕃
㥵㕃 4 䨾爙霪呋ㅷ唬崵ⴀ BBP ゎꆀ⚹ 351 mg/kgDIBP ゎꆀ⚹ 1908 mg/kgDBP ゎꆀ⚹ 398 mg/kg
DEHP ゎꆀ⚹ 122 mg/kgկ 

 

㕃 4. 厤ㅷ晥歏絁呋ㅷ蒀靶㕃 

4. 絕雿 
劥俒ⵄ欽䀙峸Essentia LC-16䒊用✫歏㶩歏孞❡ㅷ⚥㔋猫龇薅✳歌ꃑꂾBBPծDIBPծDBPծDEHP涸

넞佪巊湱蒀靶唬崵倰岁կ㖈0.5~50 μg/mL崽䏞薴㔵ⰻ㔋猫龇薅✳歌ꃑꂾ絁䚍葻㥩湱Ⱒ禹侨㖲㖈0.999⟄
♳կ㼆20 μg/mL涸叻ⲥ䊨⡲巊鵶絯崵㹁6妃⥂殆傞ꢂRSD%㖈0.02-0.03%⛓ꢂ油꬗獤RSD%㖈1.7-1.8%
⟉㐼礵㺙䏞葻㥩կ㔋猫龇薅✳歌ꃑꂾ⟉㐼唬ⴀꣳBBPծDIBPծDBP⚹0.026-0.032 μg/mLDEHP⚹0.013 μg/mLկ
㹊낉絕卓邍僈霪倰岁鷓欽✵歏㶩歏孞❡ㅷ⚥4猫龇薅✳歌ꃑꂾ涸唬崵կ 
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孞湱蒀靶餘靶翫欽岁唬崵㝕俱⚥㔋徃⿽ꂛ A 

䶰 銳劥俒䒊用✫孞湱蒀靶-餘靶翫欽岁崵㹁㝕俱⚥㔋徃⿽ꂛ A 涸唬崵倰岁կ㖈 0.1~5.0 mg/L 薴㔵ⰻ䒊用
叻ⲥ刼絁㔋徃⿽ꂛ A 涸湱Ⱒ禹侨⚹ 0.9999絁䚍Ⱒ禹葻㥩կ》崽䏞⚹ 0.1 mg/L 涸叻ⲥ很巊鵶絯 6 妃鵳
呋㔋徃⿽ꂛ A 油꬗獤 RSD ⚹ 3.0%ꅾ㢕䚍葻㥩կ㼆㝕俱呋ㅷ鵳遤 10 mg/kg 涸⸈叻㹊낉䎂㖲⸈叻㔐佐
桧⚹ 96.7%կ霪倰岁皍⽀䘯䰦腊㢿ⲥ烁ⴔ區㝕俱⚥㔋徃⿽ꂛ A 涸ゎꆀկ 

Ⱒꝶ霒孞湱蒀靶餘靶翫欽岁  㝕俱  㔋徃⿽ꂛ A 
 

㔋徃⿽ꂛATetrabromobisphenol A, TBBPA僽湡⵸Ⰼ椕欽ꆀ剒㣐涸♧猫徃去꣖敍⵫կ⚺銳欽✵紼絉ծ
㹻歏⟄⿺䊨⚌❡ㅷ⚥勻꣭Ⱖ敍掔䚍腊կꥥ满䊨⚌涸封㾝ゎTBBPA涸❡ㅷ涸⢪欽馊勻馊䎛岌罜㖈鵯❈❡ㅷ
涸欰❡ծ⢪欽ㄤ䏑䒙鵂玐⚥TBBPA㖲〳腊鵳Ⰶ梠㞯㼆梠㞯暟猫❡欰嫫䚍⡲欽կ2022䎃5剢20傈妍湅㨼プ
⠔㖈Ⱖ㸽緸封䋒✫♧고ꛏ㼆RoHS䭷⟁ꣳⵖ暟餘涸䲿呩(Initiative)կ䲿呩雦够㼜㔋徃⿽ꂛATBBPAㄤ⚥Ꝇ
守⻊瀖蹙(MCCPs)⸈ⰆRoHSꣳⵖ暟餘幡⽀⚥կⰦ⚥㔋徃⿽ꂛA涸幑⸈ꆀ♶䖤馄鵂0.1%կ 

劥俒ꅷ欽䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉䒊用✫㝕俱⚥㔋徃⿽ꂛ A 涸崵㹁倰岁霪倰岁乼⡲皍⽀
ꅾ㢕䚍㥩腊㢿ⲥ烁ⴔ區㝕俱⚥㔋徃⿽ꂛ A 涸ゎꆀկ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉  

1.2 ⴔ區勵⟝ 

蒀靶叙MXT-115 m×0.28 mm×0.1 µm 
叙庛玐䎸100˫(1 min)_20˫/min_240˫(3 min) _35˫/min_310˫(3 min) 
鵳呋〡庛䏞280˫ 
崨ꆀ䱽ⵖ倰䒭蒀靶叙崨ꆀ 
蒀靶叙崨ꆀ2.0 mL/min 
鵳呋倰䒭ⴔ崨鵳呋 
ⴔ崨嫱20:1 
鵳呋ꆀ1 μL 
猌㶩⻊倰䒭EI 
猌㶩彂庛䏞250˫ 
蒀靶餘靶䱹〡庛䏞300˫ 
ꅷ꧋倰䒭SIM⻊ざ暟⥌䜂錛邍 1կ
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2呋ㅷ⵸㢅椚 

 
㕃1. ⵸㢅椚崨玐㕃 

3絕卓♸雭雿 
3.1 叻ⲥ很巊蒀靶㕃 

 
㕃 2. 叻ⲥ很巊蒀靶㕃1.0 mg/L)  

邍 1. ⻊ざ暟⥌䜂 

No. ⻊ざ暟ぜ獦 薉俒皍獦 CAS〿 
⥂殆傞ꢂ
min 

㹁ꆀ猌㶩 

m/z 

㹁䚍猌㶩 

m/z 

1 㔋徃⿽ꂛ A TBBPA 79-94-7 9.165 529 527, 544, 293 

 

3.2 叻ⲥ刼絁⿺唬ⴀꣳ 
⢪欽⚋ꂼꂁⵖ㔋徃⿽ꂛA叻ⲥ禹⴩很巊崽䏞ⴔⵆ⚹0.1ծ0.2ծ0.5ծ1.0ծ2.0ծ5.0 mg/Lկ⟄崽䏞⚹埇㗂

叻油꬗獤⚹紷㗂叻䬾ざ叻ⲥ刼絁叻ⲥ刼絁㥵㕃3䨾爙կ呏研0.1 mg/L叻ⲥㅷ侨研⟄3⦔⥌㐾嫱雦皾㔋徃
⿽ꂛA涸⟉㐼唬ⴀꣳ唬ⴀꣳ錛邍2կ 

 
 㕃3. 㔋徃⿽ꂛA叻ⲥ刼絁 

7.25 7.50 7.75 8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75 10.00 10.25

0.0

0.5

1.0

1.5

2.0

2.5

3.0
(x100,000)
TIC

Conc. (mg/L)
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Area

0.000e0

2.000e5

4.000e5

6.000e5

8.000e5

1.000e6

1.200e6

1.400e6

1.600e6

1.800e6 四溴双酚A
y = 352357.2x - 19067.28
R² = 0.9999760    R = 0.9999880

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

》 0.5 g 磋烱呋ㅷ 

㹁㺂 25 mL 

⸈Ⰶ 20 mL ⚋ꂼ/姻䊹掬1:1馄㡮䲿》 60 min 

♳纸崵㹁  

1 
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邍 2. 㔋徃⿽ꂛ A 叻ⲥ刼絁⥌䜂ծꅾ㢕䚍絕卓⿺唬ⴀꣳ 

No. ⻊ざ暟ぜ獦 
湱Ⱒ禹侨 

R 
油꬗獤 RSD (%) 

(n=6) 
唬ⴀꣳ 

 (mg/L) 

1 㔋徃⿽ꂛ A 0.9999  3.0 0.015 

3.3 ꅾ㢕䚍崵霚 
》崽䏞⚹0.1 mg/L涸㔋徃⿽ꂛA叻ⲥ很巊鵶絯6妃鵳呋罌㻋ꅾ㢕䚍崵㹁絕卓錛邍2կ 

3.4 㹊꣢呋ㅷ絕卓⿺⸈叻㔐佐桧崵霚 
䎂遤》0.5 g瑟涯㝕俱呋ㅷ3口幑⸈㔋徃⿽ꂛA叻ⲥㅷ幑⸈崽䏞⚹10 mg/kg䭽撑♳鶣⵸㢅椚姿낢㢅

椚》1 μL鵳呋罌㻋倰岁涸㔐佐桧կ呋ㅷ⸈叻㔐佐絕卓錛邍3կ 

    
㕃 4. 㝕俱呋ㅷㄤ⸈叻呋ㅷ餘ꆀ蒀靶㕃䊩瑟涯㝕俱呋ㅷ〸10 mg/kg ⸈叻呋ㅷ 

邍 3. 㔐佐桧絕卓 

No. ⻊ざ暟ぜ獦 
呋ㅷゎꆀ 

mg/kg 

崵㹁⧩mg/kg 䎂㖲㔐佐桧 
% 1 2 3 

1 㔋徃⿽ꂛ A N.D. 9.94 9.39 9.69 96.7 

岤N.D.邍爙劢唬ⴀ 

4絕雿 

劥俒ⵄ欽䀙峸 GCMS-QP2020 NX 孞湱蒀靶餘靶翫欽⟉䒊用✫㝕俱⚥㔋徃⿽ꂛ A 涸崵㹁倰岁կ㖈 0.1~5.0 
mg/L 薴㔵ⰻ㔋徃⿽ꂛ A 叻ⲥ刼絁絁䚍葻㥩湱Ⱒ禹侨⚹ 0.9999կ》崽䏞⚹ 0.1 mg/L 涸叻ⲥ很巊鵶絯 6
妃鵳呋油꬗獤 RSD ⚹ 3.0%⟉㐼礵㺙䏞葻㥩կ㼆瑟涯㝕俱呋ㅷ鵳遤 10 mg/kg 涸⸈叻㹊낉䎂㖲⸈叻㔐
佐桧⚹ 96.7%կ霪倰岁乼⡲皍⽀倰⤑ⲥ烁〳ꬑ鷓欽✵㝕俱⚥㔋徃⿽ꂛ A 涸ゎꆀ崵㹁կ 
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孞湱蒀靶-餏⻊㷖猌㶩彂餘靶岁唬崵翸ざ暟呋ㅷ⚥涸⚥Ꝇ守⻊瀖蹙 

䶰 銳劥俒ꅷ欽很⵫馄㡮䲿》岁蟋》㝕俱ⵖㅷ⚥涸⚥Ꝇ守⻊瀖蹙ⵄ欽䀙峸 GCMS-QP2020 NX 孞餘翫欽
⟉䒊用✫ NCI 餏⻊㷖歏猌岁崵㹁㝕俱ⵖㅷ⚥⚥Ꝇ守⻊瀖蹙涸倰岁կ㖈 2.5~50 μg/mL 崽䏞薴㔵ⰻ剏去
暟⿺⚥Ꝇ守⻊瀖蹙絁䚍湱Ⱒ禹侨㖲㖈 0.999 ⟄♳կ》崽䏞⚹ 2.5 μg/mL ⚥Ꝇ守⻊瀖蹙叻ⲥ很巊鵶絯鵳呋
6 ꛏ⚥Ꝇ守⻊瀖蹙油꬗獤 RSD 㼭✵ 6%կկ剏去暟⸈叻㔐佐桧葻㥩կ霪倰岁模Ⰼ忘駈傈䌢唬崵ⴔ區涸銳宠կ 

Ⱒꝶ霒孞湱蒀靶餘靶翫欽⟉  餏⻊㷖歏猌  㝕俱ⵖㅷ  ⚥Ꝇ守⻊瀖蹙 
 

守⻊瀖蹙Chlorinated paraffinsCPs僽♧碫♶ず焫ꝆꟋ䏞姻匬掬捎涸守》去❡暟կ呏研焫ꝆꟋ䏞涸
♶ず守⻊瀖蹙〳⟄ⴔ⚹瀊Ꝇ守⻊瀖蹙C10-C13SCCPsծ⚥Ꝇ守⻊瀖蹙C14-17MCCPsծꟋꝆ守⻊瀖蹙
C18-C30LCCPsկ守⻊玐䏞➢ 30-70%w/w♶瘝կ守⻊瀖蹙Ⱘ剣⡛䮦封䚍ծ넞꣖敍䚍ㄤ絟続䚍瘝剣挿
㔔姼鄄䎛岌欽⡲㝕俱❡ㅷ涸꣖敍⵫ㄤ㟞㝕⵫կ 

守⻊瀖蹙Ⱘ剣䭯⛉䚍ծ欰暟稡獤䚍ㄤ欰暟嫫䚍〳⟄㖈荈搬梠㞯⚥Ɤ騄猌⠛乄կ研盟麤䧮㕂 SCCPs
ㄤ MCCPs 㖈㣐孞ㄤ荈搬宐⡤⚥涸ゎꆀ鵴넞✵封鴪㕂㹻涸ゎꆀ宐䎂կ 

湡⵸守⻊瀖蹙涸㹁ꆀ唬崵⚺銳ꅷ欽孞湱蒀靶餘靶岁կ歋✵守⻊瀖蹙䧭ⴔ⼧ⴔ㢕勇守》去⡙縨♶ず涸ぐ
猫ずⴔ䒗匬⡤㖈蒀靶♳⟄纈油䕎䒭ⴀ油瀊Ꝇㄤ⚥Ꝇ守⻊瀖蹙ꦼ⟄蒀靶ⴔ猌䗳곢⦶⸔餘靶✮⟄⼓ⴔկ㖈歏
㶩鲲ⴁ彂EI 彂涸⡲欽♴守⻊瀖蹙⚺銳蜦䖤 m/z 89ծ105ծ91 瘝⟄ C-C ꝶ倗鄬涸烱晙猌㶩㔔姼 EI 彂
♴涸餘靶㕃偽岁⼓ⴔ SCCPs ㄤ MCCPsկ罜餏⻊㷖歏猌彂NCI 彂〳⟄蜦䖤⻊ざ暟涸ⴔ㶩猌㶩⥌䜂㔔姼
〳⟄鸑鵂ⲥⴔ㶩猌㶩㼆姼鵳遤ꊹⵆկず傞 NCI 㼆✵⽖稇⻊ざ暟涸身併䏞匧넞㔔姼ꬋ䌢鷓ざ✵守⻊瀖蹙涸
㹁䚍㹁ꆀⴔ區涸猌㶩⻊倰䒭կ 

劥俒ⵄ欽䀙峸 GCMS-QP 2020 NX 孞餘翫欽⟉ꅷ欽餏⻊㷖歏猌涸倰䒭䒊用✫♧㤛 MCCPs 㹁䚍㹁ꆀ
涸ⴔ區倰岁霪倰岁ⲥ烁〳ꬑ〳欽✵㝕俱瘝翸ざ暟⚥⚥Ꝇ守⻊瀖蹙涸唬崵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 SILMS30 m×0.25 mm×0.25 µm 

叙庛玐䎸120˫_12˫/min _300˫(13 min) 

鵳呋〡庛䏞250˫ 

鲿孞䱽ⵖ倰䒭䛎絁鸟䏞 

絁鸟䏞41.8 cm/s 

鵳呋倰䒭♶ⴔ崨鵳呋 
鵳呋ꆀ1 µL 

猌㶩⻊倰䒭NCI 

导䎾孞歌掬0.4 MPa 

猌㶩彂庛䏞150˫ 

蒀靶餘靶䱹〡庛䏞280˫ 
ꅷ꧋垷䒭SCAN&SIM 垷䒭 
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2. 呋ㅷ⵸㢅椚 

                         
㕃1. ⵸㢅椚崨玐㕃 

3絕卓♸雭雿 

3.1 叻ⲥ很巊ꂁⵖ⿺靶㕃 
㼜崽䏞㖲⚹ 100 μg/mL守ゎꆀ⚹ 52%ㄤ 57%涸 MCCPsCAS No. 85535-85-9叻ⲥ很巊⟄姻䊹掬

⚹很⵫䭽撑邍 1 倰䒭ꂁⵖ叻ⲥ刼絁կ剒絊䖤ⵌ⚹ 55%Cl 涸 MCCPs 叻ⲥ刼絁很巊կMCCPs 叻ⲥ很巊蒀靶
㕃㥵㕃 2 䨾爙ぐ⻊ざ暟⥌䜂錛邍 2կ 

   邍 1. MCCPs 叻巊ꂁⵖ倰岁 

崽䏞唑䏞 
(μg/mL) 

獴》⡤獤 (μL) 
MCCPs (52% Cl) MCCPs (57% Cl) a-ⰙⰙⰙ γ-ⰙⰙⰙ 姻䊹掬 

2.5 10.0 15.0 5.0 10.0 960.0 
5.0 20.0 30.0 10.0 10.0 930.0 
10 40.0 60.0 15.0 10.0 875.0 
25 100.0 150.0 20.0 10.0 720.0 
50 200.0 300.0 25.0 10.0 465.0 

岤a-ⰙⰙⰙծγ-ⰙⰙⰙ叻ⲥ⪰㢊巊崽䏞⚹50 μg/mL 

 
㕃 2. MCCPs 叻ⲥ很巊蒀靶㕃50 μg/mL)  

5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

(x100,000)

》 0.5 g 呋ㅷ縨✵ 50 mL 猌䗱盗 

⸈Ⰶ 10 mL 姻䊹掬猌䗱 

⸈Ⰶ 5 mL 歌薅60˫馄㡮 60 min 

》 5 mL ♳幡巊宆孞オ䎁 

⸈Ⰶ 1 mL 姻䊹掬㢕很ⱄ⸈Ⰶ 
1 mL 崽炻ꃑ嶴偒幊ざ 

⸈Ⰶⰻ叻暟卌⚸γ-ⰙⰙⰙ 

猌䗱》♳幡巊鵂芘♳纸崵㹁  

⸈Ⰶ剏去暟α-ⰙⰙⰙ 

2 1 

3 
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邍 2. ⻊ざ暟⥌䜂 

No. ⻊ざ暟ぜ獦 薉俒皍獦 CAS〿 䒗匬⡤ 
⥂殆傞ꢂ
min 

㹁ꆀ猌㶩 
m/z 

㹁䚍猌㶩 
m/z 

1 a-ⰙⰙⰙ a--HCH 319-84-6 -- 6.949 255 257 
2 γ-ⰙⰙⰙ γ--HCH 58-89-9 -- 7.532 255 257 

3 ⚥Ꝇ守⻊瀖蹙 MCCPs 85535-85-9 

C14Cl7 14.220 403 405 
C15Cl7 14.940 417 419 
C16Cl7 13.831 431 433 
C17Cl7 14.682 445 447 

3.2 鷥䭊猌㶩⿺叻ⲥ刼絁䒊用 
 灇瑕邍僈守⻊瀖蹙歋♧禹⴩守》去侨♶ず涸掬捎ⴔ㶩絆䧭守⻊瀖蹙ⴔ㶩⚥ Cl ⾲㶩》去侨〳腊⚹
5~10 ♶瘝կ劥俒鷥䭊 Cl ⾲㶩》去⡙侨⚹ 7 涸 MCCPs 䒗匬⡤⡲⚹㹁ꆀ鸑麤կ 

㖈 NCI 歏猌垷䒭♴守⻊瀖蹙⚺銳蜦䖤[M-Cl]-涸ⲥⴔ㶩猌㶩կ餘靶ꅷ꧋猌㶩⥌䜂㥵♴邍 2 䨾爙Ⱖ餘
ꆀ蒀靶㕃錛㕃 3կ 

         
 C14Cl7                   C15Cl7 

         
 C16Cl7                    C17Cl7 

㕃 3. MCCPs 餘ꆀ蒀靶㕃 

㼜 MCCPs ぐ猌㶩鸑麤油꬗獤⸈ㄤ⡲⚹ MCCPs 䚪油꬗獤ꅷ欽䚪油꬗獤♸崽䏞䒊用絆吥ⲥ刼絁կ 

 
㕃 4. MCCPs 絆吥ⲥ刼絁⥌䜂 

2.83e4Q 403.00 (+)

5 10 15 20

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

2.5e4

6.87e3Q 417.00 (+)

5 10 15 20

0.0e0

2.0e3

4.0e3

6.0e3

9.86e2Q 431.00 (+)

5 10 15 20

0.0e0

2.5e2

5.0e2

7.5e2

1.0e3

1.3e3

8.08e2Q 445.00 (+)

5 10 15 20

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

Conc.Ratio (ppm)
0 5 10 15 20 25 30 35 40 45 50

Area Ratio

0

1

2

3

4

5

6

7

8

9

10

11 MCCPs
y = 0.2216098x - 0.2057115
R² = 0.9996761    R = 0.9998381

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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3.3 唬ⴀꣳ 
 ⟄崽䏞⚹ 2.5 μg/mL ⚥Ꝇ守⻊瀖蹙叻ⲥ很巊⟄ 3 ⦔⥌㐾嫱雦皾⟉㐼唬ⴀꣳկ唬ⴀꣳ絕卓㥵♴邍 3կ 

邍3. 守⻊瀖蹙ぐ䒗匬⡤唬ⴀꣳ 

No. MCCPs 䒗匬⡤ 唬ⴀꣳ (μg/mL) 
1 C14Cl7 0.11 
2 C15Cl7 0.63 
3 C16Cl7 2.14 
4 C17Cl7 1.40 

3.4 ꅾ㢕䚍崵霚 
》崽䏞⚹ 2.5 μg/mL ⚥Ꝇ守⻊瀖蹙叻ⲥ很巊鵶絯鵳呋 6 ꛏ罌㻋油꬗獤ꅾ㢕䚍崵㹁絕卓錛邍 4կ 

邍4. ꅾ㢕䚍絕卓n=6 

No. MCCPs 䒗匬⡤ 
油꬗獤 RSD 

(%) 1 2 3 4 5 6 
1 C14Cl7 60399 55557 59751 59614 58811 59963 3.0 
2 C15Cl7 19391 20508 18052 19619 18482 18015 5.2 
3 C16Cl7 19448 19873 18573 19267 20322 20808 4.0 
4 C17Cl7 33869 33455 35949 33916 32518 35182 3.6 

3.5 呋ㅷ絕卓⿺⸈叻㔐佐桧崵霚 
䎂遤獦》 3 口 0.5 g ABS 㝕俱⸈Ⰶ剏去暟α-ⰙⰙⰙ⸈叻崽䏞⚹ 3.0 mg/kg䭽♳鶣⵸㢅椚た♳纸崵

㹁 MCCPs ⿺剏去暟α-ⰙⰙⰙ崵㹁絕卓錛邍 5կ 

 
㕃5. 呋ㅷ蒀靶㕃 

邍5. 呋ㅷ⚥MCCPsゎꆀ絕卓⿺剏去暟㔐佐桧絕卓 

No. 呋ㅷ絕卓 
剏去暟崽䏞mg/L 

剏去暟㔐佐桧% 
1 2 3 

1 N.D. 2.68 3.05 3.10 98.1 

岤N.D.邍爙劢唬ⴀ 

4絕雿 
劥俒ꅷ欽䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉䒊用✫ NCI 餏⻊㷖彂崵㹁㝕俱ⵖㅷ⚥⚥Ꝇ守⻊瀖蹙涸

唬崵倰岁կ㖈 2.5~50 μg/mL 崽䏞薴㔵ⰻ剏去暟⿺⚥Ꝇ守⻊瀖蹙絁䚍湱Ⱒ禹侨㖲㖈 0.999 ⟄♳》崽䏞
⚹ 2.5 μg/mL ⚥Ꝇ守⻊瀖蹙叻ⲥ很巊鵶絯鵳呋 6 ꛏ⚥Ꝇ守⻊瀖蹙油꬗獤 RSD 㖈 6%⟄♴剏去暟⸈
叻㔐佐桧⚹ 98.1%կ霪倰岁模Ⰼ忘駈傈䌢㹁ꆀⴔ區涸銳宠〳⡲⚹㝕俱ⵖㅷ⚥⚥Ꝇ守⻊瀖蹙唬崵涸⿬罌կ 

5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5

0.0

1.0

2.0

3.0

(x1,000,000)
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꣡䔶 唬崵倰岁⿺䀙峸⟉㐼䎾㼆♧錢邍 
䎸                  ⴔ區倰岁 唬崵勞俱 䀙峸㼆䎾唬崵⟉㐼 곜瀦 

1 䀙峸 EDX 唬崵 ABS 勞餘⚥涸 RoHS 剣㹲⯋稇 ABS 勞餘 EDX-7200 7 

2 䀙峸 EDX 唬崵 PVC 勞餘⚥涸 RoHS 剣㹲⯋稇 PVC 勞餘   EDX-LE Plus 9 

3 䀙峸 EDX 唬崵 PE/ABS 勞餘⚥涸 RoHS 剣㹲⯋稇 PE 勞餘ㄤ ABS 勞餘   EDX-LE Plus 12 

4 䀙峸 EDX 唬崵ꜥざꆄ勞俱⚥涸 RoHS 剣㹲⯋稇 ꜥざꆄ勞俱   EDX-7200 15 

5 䀙峸 EDX 唬崵Ꜥざꆄ勞俱⚥涸 RoHS 剣㹲⯋稇     Ꜥざꆄ勞俱   EDX-7200 18 

6 
Py-Screener 禹絡唬崵歏㶩歏孞❡ㅷ⚥涸龇薅✳
歌ꃑꂾㄤ徃去꣖敍⵫ 

歏㶩歏孞❡ㅷ 
㝕俱 

  Py-GCMS 22 

7 
Py-Screener 禹絡䘯鸟岁唬崵歏㶩歏孞❡ㅷ⚥ 7
猫龇薅✳歌ꃑꂾ 

歏㶩歏孞❡ㅷ 
歏絁 

  Py-GCMS 26 

8 Py-Screener+Twin Line 䘯唬崵歏㶩歏孞❡ㅷ⚥ 7
猫龇薅✳歌ꃑꂾ 

歏㶩歏孞❡ㅷ 
㝕俱 

  Py-GCMS 
  GCMS 30 

9 
Py-Screener Ver.2 禹絡癃叅歏㶩歏孞❡ㅷ⚥ 7 猫
龇薅✳歌ꃑꂾㄤ 20 猫徃去꣖敍⵫ 

歏㶩歏孞❡ㅷ 
歏綈 

  Py-GCMS 36 

10 
Py-Screener 禹絡唬崵歏㶩歏孞❡ㅷ⚥㔋徃⿽ 
ꂛ A 

歏㶩歏孞❡ㅷ 
歏絁 

  Py-GCMS 44 

11 
Py-GCMS (NCI)岁䘯鸟唬崵㝕俱⚥瀊Ꝇ守⻊瀖蹙
ㄤ⚥Ꝇ守⻊瀖蹙 

     㝕俱  Py-GCMS (NCI) 47  

12 
歏䠭羒ざ瘝猌㶩⡤餘靶岁唬崵歏㶩歏孞勞俱⚥剣
㹲ꆄ㾩⯋稇 

歏㶩歏孞勞俱 
   㝕俱 

ICPMS-2030 52 

13 
歏䠭羒ざ瘝猌㶩⡤封㼘⯕靶岁崵㹁歏㶩歏孞❡ㅷ
⚥꜍ծ寏ծꞑゎꆀ 

歏㶩歏孞❡ㅷ 
㝕俱 

ICPE-9820 55 

14 
歏䠭羒ざ瘝猌㶩⡤封㼘⯕靶岁崵㹁蚃⯕抧⚥涸寏
ゎꆀ 

    蚃⯕抧 ICP E-9820 58 

15 ⲇ⾲㶩エ佐⯕靶岁崵㹁蚃⯕抧⚥涸寏ゎꆀ 蚃⯕抧   AA-7800 61 

16 
稘㢪ⴔ⯕⯕靶岁崵㹁歏㶩歏孞❡ㅷ⚥Ⱉ⟟Ꜵ 
ゎꆀ 

歏㶩歏孞❡ㅷ 
 歏絁 

  UV-1900 i 64 

17 
孞湱蒀靶餘靶翫欽岁唬崵歏㶩歏孞❡ㅷ⚥㢴徃翫
薅ㄤ㢴徃翫薅ꄍゎꆀ 

歏㶩歏孞❡ㅷ 
㝕俱 

  GCMS 67 

18 
孞湱蒀靶餘靶翫欽岁唬崵歏㶩歏孞❡ㅷ⚥ 16 猫
龇薅✳歌ꃑꂾゎꆀ 

歏㶩歏孞❡ㅷ 
   㝕俱 

  GCMS   72 

19 
孞湱蒀靶餘靶翫欽岁唬崵歏㶩歏孞❡ㅷ⚥徃去꣖
敍⵫⿺ 4 猫龇薅✳歌ꃑꂾ 

歏㶩歏孞❡ㅷ 
㝕俱 

  GCMS 76 

20 
넞佪巊湱蒀靶岁唬崵歏㶩歏孞❡ㅷ⚥ 4 猫龇薅✳
歌ꃑꂾゎꆀ 

歏㶩歏孞❡ㅷ 
歏絁 

Essentia LC-16 82 
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21 孞湱蒀靶餘靶翫欽岁唬崵㝕俱⚥㔋徃⿽ꂛ A 
歏㶩歏孞❡ㅷ 

  㝕俱 
  GCMS 86 

22 
孞湱蒀靶-餏⻊㷖猌㶩彂餘靶欽岁崵㹁翸ざ暟呋ㅷ
⚥涸⚥Ꝇ守⻊瀖蹙 

    㝕俱 GCMS (NCI) 89 

 



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

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            传真： (020) 3718-3804

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                   传真： (024)2325-5577

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          传真： (028)8619-8420

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  传真： (0871)6315-2991 

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                     传真： (029) 6273-7879

邮政编码： 210005
电话： (025)8689-0258                   传真： (025)8689-0237

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         传真： (0991)230-6273

重庆市渝中区青年路38号重庆国贸中心1702座
邮政编码： 400010
电话： (023)6380-6068/6058          传真： (023)6380-6551

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       传真： (0371)8663-2982

北京 广州

沈阳 成都 昆明

西安 南京
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           传真： (0755)8389-3100

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

长沙乌鲁木齐 重庆

香港九龙尖沙咀海洋中心1028室
SUITE 1028,OCEAN CENTRE,HARBOUR CITY,
TSIM SHA TSUI, KOW LOON,HONG KONG 
电话： (00852)2375-4979         传真： (00852)2199-7438

香港
郑州 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                  传真：(027) 5908-0470

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                   传真： (021)3419-3666

上海

岛津企业管理 (中国) 有限公司/岛津 (香港) 有限公司 http://www.shimadzu.com.cn

用户服务热线电话：800-8100439 本产品样本所宣传的内容，以本版本为准
日本总公司工厂已通过ISO质量·环境管理体系的认证

注：此样本所有信息仅供参考，如有变动恕不另行通知
样本中的试验数据除注明外为本公司的试验数据400-6500439




