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痦 1 畎  孲腊遤⚌嚋鶣 

1.1 孲腊遤⚌➝絏 

孲腊僽♧猫넞佪ծ幡裂ծ〳ⱄ欰涸腊彂〳⟄鄄䎛岌䎾欽✵腊彂ծ敍俱ծ❜鸑ծ䊨⚌瘝곭㚖կꥥ满Ⰼ椕
㼆幡裂腊彂涸꨽宠傈渤㟞Ɤ孲腊⡲⚹♧猫綁蒀腊彂涸〄㾝⵸兞ꬋ䌢䎛ꢢկ 

㕂㹻⿽焫湡叻䲿ⴀた孲腊❡⚌〄㾝鵳Ⰶ䘯鲨麤2021 䎃孲腊鄄姻䒭ⱗⰆ⼧㔋❀錞够⚥⚥㣛
筛䏎⿺㖑倰ぐ紩筛䏎䲀䎛孲腊涸筛瘻㺙꧋ⴀ〵⚹孲腊遤⚌涸䘯鸟〄㾝䭷僈✫Ⱘ⡤騟絁կ湡⵸䧮㕂䊺䧭⚹
Ⰼ椕剒㣐孲孞欰❡㕂կ侨研儑爙2021 䎃⚥㕂孲孞❡ꆀ鴪 3300 ♰ょず嫱㟞Ɤ 32%2022 䎃䧮㕂孲孞
❡ꆀ㟞荛 4004 ♰ょず嫱㟞Ɤ 19.8%կ劢勻ꥥ满〳ⱄ欰腊彂ⵖ孲䪮助涸瑲灶ㄤⵖ孲䧭劥涸꣭⡛孲孞❡
ꆀ㼜鵳♧姿䲿⼮곫雦 2025 䎃䧮㕂孲孞❡ꆀ㼜鴪 5500 ♰ょկ劢勻孲腊彂㼜㖈腊彂鲮㘗⚥〄䮦ꅾ銳⡲欽
湡⵸撋挦ㄤ瀖屘瘝⻊瀖腊彂⽑嫱➠넞鴪 77%䊩〸㖈䊭㣐涸Ⲹ焫⾓⸂♴ⵌ 2050 䎃孲腊㼜忘駈Ⰼ椕剒絊腊
彂꨽宠涸 7%䧮㕂孲孞涸䎃꨽宠ꆀ㼜㟞荛 1.3 ➉ょ䊩〸㖈絊畮腊彂嶊餩⚥⽑嫱紨⚹ 20%Ⱖ⚥綁孲紨⚹
1 ➉ょկ 

❜鸑곭㚖僽孲腊䎾欽涸ꅾ挿呏研㕂꣢腊彂縭IEA涸灇瑕ⵌ 2050 䎃Ⰼ椕紨剣 1.5 ➉鳈孲敍俱歏寑
鲨鳈副騟կⵌ 2035 䎃Ⰼ椕孲腊䋑㖞錞垷㼜鴪ⵌ 1.4 ♰➉繠⯋Ⱖ⚥孲孞欰❡ծ⪰㶸ㄤ鵘鳕⽰孲腊⣘䎾
⡤禹〄㾝㼜⽑研⚺㼋㖑⡙敍俱歏寑ㄤⰦ➭孲孞䎾欽⛲㼜䖤ⵌ䘯鸟㾝կ 

1.1.1 孲腊⣘䎾⡤禹 
孲腊⣘絛⡤禹嶍⿺ⵖ㢊ծ⪰鵘ㄤ⸈岤♲⚡⚺銳梠蒜僽䕧ㆇ孲敍俱歏寑歏⸓导鲨⢪欽⤑ⵄ䚍ㄤ絑崸䚍涸

Ⱒꝶ㔔稇կ 
䊨⚌⠛絡ⵖ孲倰岁剣撋ⵖ孲ծ㣔搬孞ⵖ孲ծ捃屘⾊ⵖ孲ծ䊨⚌ⶰ❡孲ծ歏鍒宐ⵖ孲瘝կ䧮㕂⚺銳⟄撋ⵖ

孲孞⚹⚺劢勻〳ⵄ欽㣖꣉腊ծ굥腊ծ宐腊ㄤ呍腊瘝鸑鵂歏鍒宐ⵖ孲կ⯕⪶⻊宐鍒❡孲孞⛲㾩✵掚挿灇瑕騟
絁կ瀖屘ծ撋ծ㣔搬孞瘝⻊瀖敍俱欰❡涸孲孞紨⽑ 70%䊨⚌ⶰ❡孞⡤ⵖ䖤涸孲孞紨⽑ 29%歏鍒宐ⵖ孲
紨⽑ 1%〳ⱄ欰腊彂❡孲涸嫱⢾刿㼭կ 

 
㕃1 Ⱙ㘗撋ⵖ孲孞崨玐㕃 

孲孞⪰鵘孲腊⪰鵘鵶䱹副康ⵖ孲ㄤ♴康欽孲䌢錛涸倰䒭⺫䭍Ɤ！䬯鲨孞䙖⪰鵘ծ巊孲緵鲨⪰鵘ㄤ！
麤鵘鳕կⰦ⚥Ɤ！䬯鲨孞䙖⪰鵘䪮助剒⚹䧭擿僽鵛騄猌⪰鵘涸⚺銳倰䒭կ巊孲緵⪰鵘僽刿㣐錞垷⸈孲畀敍
俱邉絛涸ꅾ銳倰ぢ㖈鵴騄猌500 Ⱆꅽ鳕鷐傞Ⱘ㢊絑崸⠏⸷կ！麤鵘鳕䧭劥⡛鵘ꆀ㣐鷓ざ㣐ꆀ孲孞
꨽宠䋑㖞կ 

⸈孲畀⟄넞⾓孞䙖⸈孲畀⚹⚺⸈岤⾓⸂ 35MPa ㄤ 70MPaկշ⚥㕂ⵖ鸣 2025ոծշ蒜腊♸倝腊彂导鲨䪮
助騟絁㕃ոծշ⚥㕂孲腊❡⚌㛇炄霃倶〄㾝覰淼⛼2016ո⚥䲿ⴀ⸈孲畀䒊霃錞够2020 䎃ծ2025 䎃ծ2030
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䎃ⴔⵆ䒊䧭 100 䏠ծ300 䏠ծ1500 䏠⼧䎃ꢂ撑ざ㟞鸟鴪 31.1%곫崵ⵌ 2050 䎃㼜鴪 10000 䏠遤⚌❡
⧩鴪 12 ♰➉⯋կ 

1.1.2 敍俱歏寑⿺孲腊ⵄ欽 
孲ⰻ敍纸⸓⸂导鲨僽䭷〄⸓纸敍俱歋孲孞剏去涸⸓⸂导鲨♸⻊瀖敍俱嫱⠏挿僽孲敍掔鸟䏞䘯ㄤ剣㹲

暟䱗佞⡛緃挿僽⸓⸂烯剣㔐抠ㄤ傍敍梡韌罜꨽銳ꅾ倝霃雦〄⸓纸⣘孲禹絡⚂孲孞敍掔❡欰涸넞庛⢪瑟
孞⚥涸宆孞ㄤ孻孞导䎾欰❡宆孻⻊暟⠔鸣䧭梠㞯寓厩瘝կ湡⵸Ⰼ椕薴㔵ⰻ㛇劥⨢姺倝涸灇〄䫏Ⰶկ 

敍俱歏寑鸑鵂歏⻊㷖岁㼜孲孞ㄤ孻孞⚥❡欰歏⸂尵剣⟣⡦⚥ꢂ⪰㶸䧴敍掔կ佪桧僽ⰻ敍纸ㄤ嶴鲰纸
涸⚙⦔割❡欰䏑孞㸝Ⰼ梠⥂կ敍俱歏寑〳的㾝ծ〳⡲⚹㼭㘗ծ⡛⸆桧歏彂鄳縨鲨欽䧴⡲⚹㣐㘗䊨
⚌⪰腊鄳縨瘝կ♸歏寑♧呋敍俱歏寑歋꣉匧ծ꣊匧ㄤ歏鍒餘絆䧭կ呏研䨾欽勞俱割ずⴔ⚹㢴猫䕎䒭歏匧
♧菚歋餥ꆄ㾩ⵖ䧭歏鍒巊〳⚹㔿䙖䧴巊䙖կ剒䌢錛涸敍俱歏寑剣餘㶩芘敍俱歏寑PEMFCծ㔿⡤孻⻊暟
敍俱歏寑SOFCծ焦䚍敍俱歏寑AFCծ擧輑焫ꃑ渮敍俱歏寑MCFCㄤ熧ꃑ敍俱歏寑PAFC瘝կⰦ
⚥ PEMAC 僽剒䌢錛涸导鲨敍俱歏寑ꅷ欽♧猫翸ざ暟芘⡲⚹歏鍒餘⿺ゎ剣꜉ꆄ涸焫歏匧〫꨽銳孻孞ㄤ紱
孲孞⡲⚹敍俱❡暟〫剣宐կ 

孲敍俱歏寑导鲨腊ꆀ鲮⻊僽⯓㼜孲腊鲮⻊⚹歏腊歏腊ⱄ끮⸓歏⸓끩鴪⚹导鲨䲿⣘⸓腊涸鵂玐կ去邍鲨
㘗僽⚪歊繠㕂 MiraiկⰦ导䎾鵂玐割「子霿䗄梠ꣳⵖ腊ꆀ鲮⻊桧넞ⵌ 60%㼆梠㞯ꨪ寓厩剣〄㾝⵸兞կ
敍俱歏寑导鲨涸䎛岌䎾欽僽佅丒㹊梡蒜腊Ⲹ䱗ㄤ〳䭯絯〄㾝涸ꅾ銳䪮助倰ぢկ繠㕂ծ妍湅ծ傈劥ծ꯺㕂瘝㕂
㹻ㄤ㖑⼓㖈敍俱歏寑导鲨곭㚖䒓㾝✫鳅㢴涸䪮助灇瑕ㄤ䎾欽䲀䎛䊨⡲⡤梡✫넞畮ⵖ鸣⚌䘯鸟〄㾝涸⸷㣢կ
㉁欽鲨➢⠛絡⸓⸂ぢ偽寓厩涸孲敍俱⸓⸂鲮㘗僽㹊倶蒜腊Ⲹ䱗遤⸓涸⚺銳倰ぢ⛓♧կ 

1.2 孲腊遤⚌嶍⿺唬崵䩛媯 

孲孞欰❡ծ⪰㶸ㄤ鵘鳕ծ敍俱歏寑禹絡僽䕧ㆇ劢勻孲腊❡⚌Ꝇ〄㾝涸ꅾ銳梠蒜ꛏ㼆孲孞紱䏞餘ꆀ䱽
ⵖծ⪰鵘Ⱒꝶ勞俱ծ敍俱歏寑禹絡⿺歏寑歏㛜湱Ⱒⴔ區䀙峸獤稡✫䖎㢴䧭擿䎾欽⣘⚌ⰻ罈䋗⿬罌կ 

1.2.1 ⵖ孲 
歏⪶⻊⿺⯕⪶⻊ⵖ孲僽鵛Ⳝ䎃ぐ猰灇⽀⡙涸灇瑕掚挿䀙峸鸑鵂♸灇瑕➃プծ⪶⻊导䎾㐼⣘䎾㉁獤匧ꂁ

ざ獤稡✫⚪㺢涸絑낉կ䀙峸⯕宐鍒❡暟ⴔ區鍒Ɀ倰呩〳鷓欽✵㖈絁ㄤ猌絁⚙猫㖞兞꨽宠կ 
瀖屘⻊䊨ⵖ孲僽嫱鳅⠛絡涸ⵖ孲倰岁⺫䭍瀖腰屘鄬鍒ⵖ孲ծ㣔搬孞ⵖ孲ծ撋ⵖ孲孞瘝撋ⵖ孲痗ざ⚥

㕂餛屘㺢撋涸㕂䞔僽ⵖ》䊨⚌孲涸⚺銳騟絁⟄撋ㄤ孞⻊⵫⚹⚺銳⾲俱鸑鵂孞⻊ծ」䰃ծⲙ⻊⿺」⾓エ
꣡鵳遤䲿紱欰❡ⴀ孲孞❡ㅷկꛏ㼆⠛絡ⵖ孲倰䒭䊨蒌⚥ꢂ䱽ⵖ㥵捃⾊孞ⴔ區ծ㣔搬孞ⴔ區ծⶰ❡暟㥵 H2S
ⴔ區瘝䊺絑湱䔲䧭擿〳呏研ⴔ區傞ꢂծ絆ⴔ暵挿鷥䭊割ず倰呩կ守焦遤⚌㛇劥副ꅷ欽猌㶩芘歏鍒騟絁ⶰ
❡孲孞涸紱䏞♧菚㖈 99%䱹鵛䊨⚌紩孲孞涸紱䏞銳宠⿬撑 GB/T 3634.1 䊨⚌孲孞ㄤ GB/T 3634.2 紱孲ծ
넞紱孲ㄤ馄紱孲㕂㹻叻ⲥ〳鷥䭊 PDHID 䧴 TCD+FID 鍒Ɀ倰呩կ 

1.2.2 欽孲⿺叻ⲥ䎾㼆 
ꤑ✫歏鍒宐⟄㢪瀖屘⻊䊨⪶⻊ꅾ鄳ծ䊨⚌ⶰ❡ծ撋ⵖ孞瘝ⵖ孲傞鿪⠔䌄鵳勇餘⿺♧❈ⶰ❡暟㥵

H2SծCOSծ⽖⻊暟ծNH3ծ焫孲⻊ざ暟ծCO ㄤ CO2 瘝鵯❈勇餘涸㶸㖈㼆孲敍俱歏寑涸珘㹁鵘遤⠔鸣䧭
䕧ㆇ㔔姼餘㶩❜䰃芘敍俱歏寑导鲨欽敍俱孲孞涸㕂꣢叻ⲥㄤ㕂㹻叻ⲥ㖲㼆霪❡ㅷ⚥涸 14 ⚥勇餘ゎꆀ絛
ⴀ✫ꣳ⧩⴩✵邍 1 ⚥〳⢪欽孞湱蒀靶ծ紤㢪⯕靶ㄤ猌㶩蒀靶瘝〳㼆Ⱖ⚥勇餘鵳遤ⲥ烁ⴔ區կ 
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邍 1. 餘㶩❜䰃芘敍俱歏寑导鲨欽敍俱GB/T 37244-2018 孲孞䭷叻 

고湡ぜ獦 䭷叻 고湡ぜ獦 䭷叻 

孲孞紱䏞mol/mol 99.97% ♧孻⻊焫CO 0.2umol/mol 

宐H2O 5umol/mol 䚪炻䭽H2S雦 0.004umol/mol 

䚪捎䭽歌掬雦 2umol/mol 歌ꄏHCHO 0.01umol/mol 

孻O2 5umol/mol 歌ꃑHCOOH 0.2umol/mol 

孹He 300umol/mol 孽NH3 0.1umol/mol 

䚪宆ㄤ孿N2+Ar 100umol/mol 䚪⽖⻊暟䭽⽖猌㶩雦 0.05umol/mol 

✳孻⻊焫CO2 2umol/mol 剒㣐곾磜暟崽䏞 1mg/kg 

 
邍 2. 餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞剒倝㕂叻䎾欽倰呩㼆撑邍 

叻ⲥぜ獦 㼆䎾䎾欽俒畎ぜ獦 

GB/T44238-2024շ餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞 孹ծ
孿ծ宆ㄤ捎碫涸崵㹁 孞湱蒀靶岁ո 

孞湱蒀靶岁崵㹁敍俱歏寑导鲨欽孲孞⚥涸孹ծ孿ծ宆ㄤ
捎碫 

GB/T 44242-2024շ餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞 偽纸
⽖⻊暟ծ歌ꃑ涸崵㹁 猌㶩蒀靶岁ո 

猌㶩蒀靶岁崵㹁餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞⚥⽖⻊
暟⿺歌ꃑ涸ゎꆀ 

GB/T44243-2024շ餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞 ゎ炻⻊
ざ暟ծ歌ꄏㄤ剣纸⽖⻊暟涸崵㹁 孞湱蒀靶岁ո 

곫崽綫-GCMSSCD岁崵㹁餘㶩❜䰃芘敍俱歏寑导鲨
欽孲孞⚥ゎ炻⻊ざ暟ծ歌ꄏㄤ剣纸⽖⻊暟ゎꆀ 

GB/T44244-2024շ餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞 ♧孻⻊
焫ծ✳孻⻊焫涸崵㹁 孞湱蒀靶岁ո 

餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞⚥COㄤCO2涸崵㹁 孞湱
蒀靶-孹猌㶩⻊唬崵㐼 

ꤑⵖ孲ծ孲孞紱䏞瘝ⴔ區㢪ꛏ㼆芘敍俱歏寑禹絡⿺歏㛜瘝灇瑕꨽銳絕ざ歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶
⟉ICPծX 㼘絁蚃⯕⯕靶⟉EDXծ⩫ꅽ〽紤㢪FTIRծ勞俱霚낉纸AGXծ翸送 X 㼘絁鷳錠ⴔ區SMXծ
X 㼘絁遥㼘⟉XRD瘝㢴猫⟉㐼Ⱘ⡤涸䎾欽倰呩䱹♴勻⠔♧♧ⴔ❧կ 
  



 

4 
 

痦 2 畎  孲腊遤⚌䎾欽䫣デ 

劥孲腊鍒Ɀ倰呩Ⱏ佐䔶✫25眜䎾欽盟デ嶍⿺孞湱蒀靶⟉GCծ孞餘翫欽⟉GCMSծ猌㶩蒀靶⟉
ICծ歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶⟉ICPծX㼘絁蚃⯕⯕靶⟉EDXծ⩫ꅽ〽紤㢪FTIRծ勞俱霚낉纸
AGXծ翸送X㼘絁鷳錠ⴔ區SMXծX㼘絁遥㼘⟉XRD瘝㢴猫ⴔ區⟉㐼〳忘駈ⵖ孲ծ⪰鵘ծ欽孲⺫
䭍歏寑禹絡ծ歏㛜瘝ⴔ區倰꬗涸ⴔ區꨽宠կ〳呏研㕃1涸䙼絶㼋㕃鷥䭊湱Ⱒ䎾欽կ 

 

㕃2 孲腊❡⚌Ꝇ⿺䀙峸鍒Ɀ倰呩 
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2.1 ⵖ孲䊨蒌孞⡤ⴔ區 

⠛絡涸⻊瀖腊彂ⵖ孲➠搬僽剒䧭擿ㄤ䎛岌䎾欽涸ⵖ孲倰岁⚂⟄撋ⵖ孲ㄤ㣔搬孞ⵖ孲剒⚹䌢錛կⵖ孲⚥
ꢂ鵂玐孞⡤ⴔ區♸撋ⵖ孞䊨蒌孞⡤ⴔ區㛇劥碫⡃կ㥵㣔搬孞ⵖ孲僽㼜㣔搬孞⚥涸歌掬♸宐襒孞㖈넞庛ㄤ⪶
⻊⵫涸⡲欽♴导䎾欰䧭孲孞ㄤ♧孻⻊焫կ㼆COㄤH2瘝割ⳕ孞⡤涸ⴔ區倰岁䊺絑湱䔲䧭擿〳⦶⸔捃⾊孞ⴔ
區ծ炻⻊暟ⴔ區瘝ⴔ區倰呩կ呏研孲孞紱⻊䊨蒌⿺た劍䎾欽㖞兞〳鷥䭊䊨⚌孲孞涸TCD倰呩⟄⿺넞紱孞⡤
ⴔ區涸PDHIDⴔ區倰呩瘝կ 
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孞湱蒀靶岁崵㹁⯕鍒宐孞⡤❡暟孲孞 

䶰 銳劥俒➝絏✫䀙峸孞湱蒀靶⟉GC-2014㖈⯕鍒宐ⵖ孲⚥涸鵘欽㼆❡暟孲孞鵳遤㹁䚍㹁ꆀⴔ區կ霪倰
岁TCD唬崵㐼ⴔ區H2,抳併䏞넞倰岁唬ⴀꣳ⚹2.3ppmꅾ撑䚍RSD%<2% 僽⪶⻊霉⟟涸〳ꬑ䩛媯կ 

 

Ⱒꝶ霒孞湱蒀靶⟉ 掚㼋唬崵㐼TCD ⯕鍒宐  孲孞 
 
⯕鍒宐ⵖ孲䪮助映荈1972䎃歋傈劥⚎❩㣐㷖

Fujishima AㄤHonda K⚙⡙侅䱇껷妃盟デ〄梡TiO2

⽀兪歏匧⯕⪶⻊ⴔ鍒宐➢罜❡欰孲孞鵯♧梡韌➢
罜䳶爙✫ⵄ欽㣖꣉腊湬䱹ⴔ鍒宐ⵖ孲涸〳腊䚍䒓
鳧✫ⵄ欽㣖꣉腊⯕鍒宐ⵖ孲涸灇瑕麤騟կꥥ满歏匧
歏鍒宐ぢ⼱㼋⡤⯕⪶⻊ⴔ鍒宐ⵖ孲涸㢴湱⯕⪶⻊
(heterogeneous photocatalysis)涸怵」ㄤTiO2⟄㢪
涸⯕⪶⻊⵫涸湱絩〄梡Ⱓ饰✫⟄⯕⪶⻊倰岁ⴔ鍒
宐ⵖ孲皍獦⯕鍒宐涸灇瑕䎇㖈⯕⪶⻊⵫涸ざ
䧭ծ佖䚍瘝倰꬗》䖤鳅㣐鵳㾝կ 

♧菚ⴔ⚹割䌄鵳呋⽀⯋ㄤ䌄鵳呋⽀⯋⚙猫⯕鍒
宐ⵖ孲鄳縨կ㖈溫瑟勵⟝♴割ず涸⪶⻊⵫猫碫ㄤ
兪⡤碫㘗ծ⯕䔂䏞ծ⯕撑傞ꢂ瘝㔔稇⠔㼋荝❡孲鸟
䏞ㄤ❡孲ꆀ涸割ずկ》♧㹁ꆀ涸孞⡤❡暟岤Ⰶ孞湱
蒀靶⟉蒀靶ㆇ䎾⧩♸叻ⲥ暟餘涸⥂殆傞ꢂㄤ叻ⲥ
刼絁嫱㼆た䖤ⵌ孲孞ꆀկ呏研❡孲ꆀ涸䞔ⲃ㼆⪶⻊
鵳遤霉⟟կ 

劥俒ⴔⵆ㼆割䌄鵳呋⽀⯋涸⯕鍒宐ⵖ孲鄳縨猌
絁ⴔ區❡孲ꆀㄤ䌄鵳呋⽀⯋涸⯕鍒宐ⵖ孲鄳縨㖈絁
ⴔ區❡孲ꆀ涸䞔ⲃ鵳遤✫➝絏կ

1.㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸孞湱蒀靶⟉SYSTEM GC-2014  

1.2 ♶䌄鵳呋⽀⯋涸⯕鍒宐ⵖ孲鄳縨猌絁ⴔ區 
➢䊩ⵌ〸⣜妃⚹⯕⪶⻊鄳縨偽鵳呋⽀⯋ծ䩛⸓孞㺙ꛏ䌄ꝉ䩾ㄤ禹絡孞湱կ⢪欽孞㺙ꛏ㖈⯕⪶⻊

䩛⸓》呋呋ㅷꝉ⡞㖈孞㺙ꛏꅽ鸑鵂禹絡孞湱涸鵳呋〡䩛⸓鵳呋ⴔ區㥵♴㕃䨾爙կ呋ㅷ絑鵂곫叙곫ⴔ
猌H2,O2鵳ⰆⵌMS-13X鵳遤ⴔ猌Ⱖ➭絆ⴔ鸑鵂CC-2鵳遤佞瑟㥵♴㕃1䨾爙կ 

    
偽鵳呋⽀⯋⯕⪶鄳縨                     䩛⸓孞㺙ꛏ              SYSTEM GC-2014 
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1.2.1 ⟉㐼崨騟㕃 

 
㕃 1.偽鵳呋⽀⯋䩛⸓鵳呋禹絡崨騟㕃 

1.3 䌄鵳呋⽀⯋涸⯕鍒宐ⵖ孲鄳縨㖈絁ⴔ區 
➢䊩ⵌ〸⣜妃⚹⯕⪶⻊鄳縨鵳呋⽀⯋ㄤ禹絡孞湱㥵♴㕃䨾爙կ⪶⻊导䎾た涸孞⡤鸑鵂ⴗ䰃⯕⪶

⻊涸Ⱉ鸑ꢎ歋孞湱蒀靶涸鲿孞䪾呋ㅷ䌄ⵌ鵳呋〡呋ㅷ絑鵂곫叙곫ⴔ猌H2,O2鵳ⰆⵌMS-13X鵳遤ⴔ猌
Ⱖ➭絆ⴔ鸑鵂CC-1鵳遤佞瑟㥵♴㕃2䨾爙կ 

 

 
剣鵳呋⽀⯋⯕⪶鄳縨碫㘗˺     剣鵳呋⽀⯋⯕⪶鄳縨碫㘗˻        SYSTEM GC-2014 

1.3.1 ⟉㐼崨騟㕃 

 
㕃 2. 剣鵳呋⽀⯋䩛⸓鵳呋禹絡崨騟㕃 
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1.4 ⴔ區勵⟝ 

鵳呋倰䒭䩛⸓孞㺙ꛏ 1ml  

䧴罏鵳呋⽀⯋ 1ml 㹁ꆀ梠 

鵳呋〡庛䏞150˫ 

叙庛玐䎸䛎庛 60˫  

TCD 庛䏞100˫, 80mA 

TCD 歏崨-80mA 

ꢎ盲庛䏞60˫ 

蒀靶叙: Poropak Q 80/100mesh 1.0m 

       MS-13X 80/100mesh 3.0m

1.5 蒀靶荈⸓⿿オꢎ✲⟝ 
邍 1. 蒀靶荈⸓导オꢎ✲⟝邍 

傞ꢂ(min) 霃㢊 ✲⟝ 霃㹁⧩ 

1.00 絩歏㐼 絩歏㐼 91 1 

5.00 絩歏㐼 絩歏㐼 91 0 

2. 絕卓♸雭雿 
2.1 叻呋蒀靶㕃 

⯕⪶⻊鄳縨溫瑟㢅椚ざ呔蒀靶欽鲿孞宆孞縨䰃たぢ⪶⻊鄳縨岤Ⰶ2ml紱孲孞割䒓⯕彂կꅷ呋鵳Ⰶ孞
湱蒀靶䭽副鶣ⴔ區勵⟝ⴔ區Ⱙ㘗蒀靶㕃錛㕃3կ 

 
㕃 3.  2ml H2 蒀靶㕃 

邍 2. 絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂ 

No. ⚥俒ぜ獦 CAS ⥂殆傞ꢂmin 

1 H2 1333 - 74 - 0 3.46 

2.2 ⟉㐼䚍腊낉霆 
㔋䊛⚥崵叻暟猰䪮剣ꣳⰖ尽䲿⣘涸叻孞H2 1000ppm, N2 䎂邂孞կ》叻ⲥ孞⡤1mL湬䱹鵳Ⰶ⟉㐼鵶

絯鵳呋3妃罌㻋⟉㐼涸ꅾ撑䚍կ呏研叻ⲥㅷ侨研雦皾孞⡤絆ⴔ涸唬ⴀꣳ(S/N=3)㥵邍3䨾爙կ 
邍 3. H2 油꬗獤ꅾ撑䚍 RSD%n=3⿺唬ⴀꣳ 

No. ⚥俒ぜ獦 ꬗獤 RSD% 唬ⴀꣳ(ppm 

1 H2 1.70 2.3 

2.3 叻ⲥ刼絁⿺絁䚍湱Ⱒ禹侨 
黽䗄2.1乼⡲姿낢ⴔⵆぢ⪶⻊鄳縨岤Ⰶ割ず⡤獤涸紱孲孞䎇雵䔶♴㼆䎾涸蒀靶⥌〿ㆇ䎾⧩կ⟄导䎾鄳縨

ⰻ孲孞䚪⡤獤侨ꆀ⚹埇㗂叻油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ叻ⲥ刼絁㥵㕃4䨾爙絁䚍倰玐⿺湱Ⱒ禹侨錛

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

0

25000

50000

75000

100000

125000

150000

175000

200000

225000

250000

uV

40

50

60

70

80

90

100

110

120

C
DTCD1 

H
2
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邍4կ 

 
 㕃 4. H2 叻ⲥ刼絁  

邍 4.  H2 絁䚍倰玐⿺湱Ⱒ禹侨 

H2 ⡤獤mL TCD 油꬗獤 絁䚍倰玐 湱Ⱒ禹侨R2 

2.0 5452687 Y = aX + b 
a = 829881 

b = 4.08970e+006 
 

R = 0.9991 
4.0 7417043 
6.0 9382898 
8.0 10819388 

10.0 12431412 
12.0 14371272 
14.0 15136071 
16.0 17432747 
18.0 19008113 
20.0 20718714 
25.0 24850299 

2.4 㹊꣢呋ㅷ 
䭽姻䌢涸⯕⪶宐ⵖ孲姿낢鵳遤霚낉嫦⯕撑♧㼭傞》呋ⴔ區❡孲ꆀկ鵶絯♫⚡㼭傞䎇䪾䨾崵䖤靶㕃

佞㖈♧饰嫱鳅⯕撑傞ꢂˋ❡孲ꆀ〜⸈靶㕃錛㕃5կ 

 
 㕃 5. ⯕撑傞ꢂˋ❡孲ꆀ㼆嫱㕃   

3. 絕雿 
劥倰岁ꅷ欽䀙峸孞湱蒀靶⟉GC-2014ⴔ區⯕鍒宐ⵖ孲❡暟孲孞Ⱘ剣ⴔ區傞ꢂ瀊ծ抳併䏞넞ծ乼⡲皍⤑ծ

絕卓湬錜瘝暵挿կ孞湱蒀靶ꅷ欽곫ⴔ猌叙ծ⚺ⴔ猌叙ㄤ导オꢎ絆ざ涸垷䒭〳⟄鼙⯝⪶⻊禹絡⚥宐襒孞㼆ⴔ
㶩癃碫⚺ⴔ猌叙涸割葻䕧ㆇⲸ㼱✫歋✵呋ㅷ宐ⴔ䒸饰涸蒀靶叙罈⻊妃侨䲿넞✫⟉㐼涸⢪欽桧կ 

0.0 5.0 10.0 15.0 20.0 浓浓
0

2500000

5000000

7500000

10000000

12500000

15000000

17500000

20000000

22500000

25000000

面面

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

1100000

1200000

1300000

1400000

uV

数数7:I780-blue-C3N4-7h.gcd DTCD1
数数6:I780-blue-C3N4-6h.gcd DTCD1
数数5:I780-blue-C3N4-5h.gcd DTCD1
数数4:I780-blue-C3N4-4h.gcd DTCD1
数数3:I780-blue-C3N4-3h.gcd DTCD1
数数2:I780-blue-C3N4-2h.gcd DTCD1
数数1:I780-blue-C3N4-1h.gcd DTCD1
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馄䘯鸟㣔搬孞ⴔ區 

䶰 銳劥俒ⵄ欽䀙峸 GC-2010 Plus 孞湱蒀靶⟉絕ざⰌ倝䒓〄涸鸑欽㘗 BID-2010 Plus 唬崵㐼5min ⰻ
模䧭㣔搬孞涸ⴔ區կꅷ欽♲ꢎⰙ叙禹絡Rt-Q PLOT ㄤ Rt-MS-5A 嬁絈！叙ⴔ區宕⛉䚍孞⡤BID-2010 Plus
鵳遤唬崵Rtx-1 ⴔ區剣纸捎碫FID 鵳遤唬崵կ霪禹絡油꬗獤ꅾ撑䚍葻㥩RSD 㼭✵ 1%唬ⴀꣳ⡛炻⻊
孲⿺Ⱖ➭絆ⴔ LOD 㼭✵ 10ppm鷓ざ㣔搬孞涸䘯鸟ⴔ區կ劥禹絡⺫ゎ䀙峸掚⧩鲱⟝կ 

 

Ⱒꝶ霒GC-2010 Plus Tracera 孞湱蒀靶⟉ 㣔搬孞 BID-2010 Plus 掚⧩ 

 

㣔搬孞⚺銳㶸㖈✵屘歊ծ孞歊ծ撋㽻ㄤ欰暟欰
䧭孞⚥Ⱘ剣㹊欽㸝Ⰼծ幡裂ծ掚⧩넞瘝⠏⸷⚺
銳䧭ⴔ⚹CH4鵮㼱ꆀ涸C2-C6捎碫ծH2ծO2ծN2ծ
COծCO2ㄤH2S瘝偽纸孞⡤կ湡⵸䌢欽涸倰岁剣♲
ꢎ㔋叙㞅⯎叙TCD+FID⿽唬崵㐼ⴔ區倰岁կⰦ緃挿
僽ⴔ區傞ꢂꟋ抳併䏞⡛կ 

䀙峸剒倝䒓〄鸑欽㘗BID唬崵㐼⽰➝餘꣖䮢
佞歏孹瘝猌㶩⡤唬崵㐼薉俒⚹Barrier Discharge 
Ionization Detectorկ넞紱He孞㖈絟続➝餘副❡欰

孹瘝猌㶩⡤佞ⴀ넞腊⯕㶩腊ꆀ(17.7eV)〳⟄猌
㶩⻊ꤑNeㄤ鲿孞He㢪涸Ⰼ鿈⻊ざ暟僽♴♧去鸑
欽㘗唬崵㐼կ 

劥俒➝絏✫Tracera-UFNGA禹絡ꅷ欽♲ꢎⰙ
叙ծBID-2010 Plus + FID唬崵㐼⿽鸑麤䘯鸟ⴔ區㣔
搬孞倰岁կ霪倰岁涸⠏挿僽鸟䏞䘯6min模䧭宕
⛉䚍孞⡤ㄤ捎碫⻊ざ暟ⴔ區抳併䏞넞ꅷ欽BID
唬崵㐼ꅾ撑䚍㥩ꅷ欽痦♲去AFC&APCկ 

1 㹊낉鿈ⴔ 
1.1 ⟉㐼 

GC-2010 Plus Tracera 孞湱蒀靶⟉ 

1.2 ⴔ區勵⟝ 
蒀靶叙 1: Porapak-N 1m 80/100 湡 
蒀靶叙 2: Porapak-N 1m 80/100 湡 
蒀靶叙 3: OV-1 1m 80/100 湡 
蒀靶叙 4:  
Rtx-MS-5A, 30m×0.53mm×50um 
蒀靶叙 5:  
Rt-Q PLOT, 30m×0.53mm×20um 
蒀靶叙 6:  
Rtx-1, 30m×0.32mm×5um 

叙庛玐䎸65˫1min_10˫/min_ 
150˫3min 

鵳呋〡庛䏞100˫ 
鵳呋倰䒭ⴔ崨鵳呋ⴔ崨嫱3:1 
鲿孞넞紱孹孞 
鲿孞䱽ⵖ倰䒭䛎⾓⸂10mL/min 
BID 唬崵㐼庛䏞200˫ 
FID 唬崵㐼庛䏞200˫ 

2 絕卓雭雿 
2.1 崨騟㕃 
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⚙鸑麤ծ♲ꢎծ㖈絁荈⸓鵳呋禹絡(㥵㕃1䨾爙崨玐㕃)痦♧⚡⼧鸑ꢎ欽✵ⴔ區CO2, C2H4, C2H6, C2H2ㄤ
H2SH2OㄤC3+导オ佞瑟痦✳⚡⼧鸑ꢎ欽✵ⴔ區H2, O2, N2, CH4ㄤCO,CO2ㄤH2O导オ佞瑟痦♲⚡⼧鸑ꢎ
欽✵ⴔ區宕⛉䚍孞⡤C1-C5ㄤC6+կ⥂殆傞ꢂ㥵邍1ㄤ邍2䨾爙կ 

 

㕃 1.Tracera-UFNGA 崨騟㕃 

2.2 蒀靶㕃 
⢪欽寐蔼溁雦ꆀ猰㷖灇瑕ꤎ䲿⣘涸㣔搬孞⿬罌副鶣勵⟝䖤ⵌ涸蒀靶㕃㥵♴կ➢㕃2〳濼宕⛉䚍孞

⡤4minⰻ模䧭ⴔ區(㥵ゎH2S5minⰻ模䧭ⴔ區)ⴔ猌䏞葻㥩կ➢㕃2 〳濼焫捎⻊ざ暟5minⰻ模䧭ⴔ
區ぐ絆ⴔⴔ猌葻㥩կ 

 

㕃2.㣔搬孞蒀靶㕃(BID) 
邍1 ぐ絆ⴔぜ獦ծCAS〿⿺⥂殆傞ꢂ 

No. 絆ⴔぜ CAS 〿 ⥂殆傞ꢂ(min) 

1 H2 1333 - 74 - 0 0.851 
2 O2 7782 - 44 - 7 1.037 
3 N2 7727 - 37 - 9 1.278 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 min
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4 CO 630 - 08 - 0 2.257 
5 CO2 124 - 38 - 9 3.51 
6 C2H6 74 - 84 - 0 3.95 

 

㕃3.㣔搬孞蒀靶㕃(FID) 
邍2 ぐ絆ⴔぜ獦ծCAS〿⿺⥂殆傞ꢂ 

No. 絆ⴔぜ CAS 〿 ⥂殆傞ꢂ(min) 

1 C6+ - 0.461 

2 CH4 74 - 82 - 8 0.698 

3 C2H6 74 - 84 - 0 0.77 

4 C3H8 74 - 98 - 6 1.105 

5 i-C4H10 75 - 28 - 5 2.201 

6 n-C4H10 106 - 97 - 8 2.393 

7 i-C5H12 78 - 78 - 4 4.434 

8 n-C5H12 109 - 66 - 0 4.723 

2.3 唬ⴀꣳ⿺ꅾ㢕䚍 
⢪欽叻ⲥ㣔搬孞⣜研副鶣勵⟝ⴔ崨嫱⚹3:13⦔⥌㐾嫱雦皾唬ⴀꣳ偽纸孞⡤(BID)ぐ絆ⴔ唬ⴀꣳ

錛邍3ⴔ崨嫱⚹22:13⦔⥌㐾嫱雦皾唬ⴀꣳ剣纸孞⡤(FID)ぐ絆ⴔ唬ⴀꣳ錛邍4ꅾ撑鵳呋6妃꬗獤ꅾ
撑䚍葻㥩RSD㼭✵0.5%կ 

邍3. 㣔搬孞꬗獤ꅾ撑䚍⿺剒⡛唬崵ꣳ(BID)n=6 

No. 絆ⴔぜ 1 2 3 4 5 6 䎂㖲⧩ RSD% LOD(ppm) 

1 H2 285746  285950  286403  286248  286560  284965  285979  0.20  3.08 

2 O2 1170078  1172694  1172952  1173652  1175695  1169131  1172367  0.21  1.69 

3 N2 1466695  1467881  1467961  1467563  1471331  1463375  1467468  0.17  2.83 

4 CO 3122025  3130379  3134578  3131618  3134642  3122220  3129244  0.18  1.71 

5 CO2 1255938  1258067  1257917  1256841  1259091  1249675  1256255  0.27  1.13 

6 C2H6 3674459  3679973  3679779  3676419  3681925  3654582  3674523  0.28  0.45 
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邍4. 㣔搬孞꬗獤ꅾ撑䚍⿺剒⡛唬崵ꣳ(FID)n=6 

No. 絆ⴔぜ 1  2  3  4  5  6  䎂㖲⧩ RSD% LOD(ppm) 

1 C6+ 1057822  1055790  1057246  1059023  1058202  1057009  1057515  0.10  0.54  

2 CH4 2440959  2438491  2438997  2439966  2434848  2432038  2437550  0.14  17.72  

3 C2H6 422883  422678  421533  422248  422136  420509  421998  0.21  2.75  

4 C3H8 353953  353141  352740  353138  352463  352131  352928  0.18  1.94  

5 i-C4H10 258055  256856  257431  257531  257013  257050  257323  0.17  2.41  

6 n-C4H10 522169  519853  521389  521181  521088  520314  520999  0.16  2.17  

7 i-C5H12 805206  805265  804597  805866  806000  804915  805308  0.07  1.09  

8 n-C5H12 429659  429479  428971  429910  430926  429551  429749  0.15  3.57  

3. 絕雿 
ꅷ欽䀙峸涸 Tracera-UFNGA 孞湱蒀靶⟉㐼Ⱘ剣抳併䏞넞ծ鸟䏞䘯ծꅾ撑䚍㥩瘝暵挿〳⟄䘯鸟㖑ծ

剣佪涸欽✵㣔搬孞涸㹁䚍ծ㹁ꆀⴔ區կ絕ざ䀙峸掚⧩雦皾鲱⟝〳⟄荈⸓雦皾㣔搬孞⚥涸掚⧩ծⴔ㶩ꅾꆀծ
湱㼆㺙䏞ծ将屯䭷侨瘝⿬侨կず傞䀙峸腊呏研欽䨪涸銳宠䲿⣘割ずꂁ縨涸㣔搬孞ⴔ區⟉㐼կ 
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馄䘯鸟捃⾊孞ⴔ區 

䶰 銳劥俒ⵄ欽䀙峸 GC-2010 Plus 孞湱蒀靶⟉絕ざⰌ倝䒓〄涸鸑欽㘗 BID-2010 Plus 唬崵㐼6min ⰻ
模䧭捃⾊孞涸ⴔ區կꅷ欽♲ꢎⰙ叙禹絡Rt-Q PLOT ㄤ Rt-MS-5A 嬁絈！叙ⴔ區宕⛉䚍孞⡤BID-2010 Plus
鵳遤唬崵Rt-Al2O3 ⴔ區剣纸捎碫FID 鵳遤唬崵կ霪禹絡油꬗獤ꅾ撑䚍葻㥩RSD 㼭✵ 1%唬ⴀꣳ⡛
炻⻊孲⿺Ⱖ➭絆ⴔ LOD 㼭✵ 10ppm鷓ざ捃⾊孞涸䘯鸟ⴔ區կ劥禹絡⺫ゎ䀙峸掚⧩鲱⟝կ 

 

Ⱒꝶ霒GC-2010 Plus Tracera 孞湱蒀靶⟉ 捃⾊孞 BID-2010 Plus 掚⧩鲱⟝ 

 

捃⾊孞僽瀖屘⸈䊨鵂玐⚥涸ⶰ❡暟ゎ剣㣐
ꆀ〳ⵄ欽涸⡛紩捎碫ㄤ宕⛉䚍孞⡤〳欽⡲ぐ猫
⻊䊨❡ㅷ涸⾲勞俱կ湡⵸䌢欽涸倰岁剣㔋ꢎ❀叙
Ⰼ㞅⯎叙⿽TCD唬崵㐼倰岁⿺♲ꢎ㔋叙TCD+FID
⿽唬崵㐼ⴔ區倰岁կ⵸罏ⴔ區傞ꢂꟋ抳併䏞⡛կ
た罏ꅷ欽孹孞⡲鲿孞孲孞唬崵絁䚍薴㔵瑺կ䎇⚂
鵯⚙㤛倰呩㖲ꅷ欽TCD唬崵炻⻊孲Ⱖ剒⡛唬崵ꣳ
〫腊鴪ⵌ0.1%կ 

䀙峸剒倝䒓〄鸑欽㘗BID唬崵㐼⽰➝餘꣖䮢
佞歏孹瘝猌㶩⡤唬崵㐼薉俒⚹Barrier Discharge 

Ionization Detectorկ넞紱He孞㖈絟続➝餘副❡欰
孹瘝猌㶩⡤佞ⴀ넞腊⯕㶩腊ꆀ(17.7eV)〳⟄猌
㶩⻊ꤑNeㄤ鲿孞He㢪涸Ⰼ鿈⻊ざ暟僽♴♧去鸑
欽㘗唬崵㐼կ 

劥俒➝絏✫Tracera-UFRGA禹絡ꅷ欽♲ꢎⰙ
叙ծBID-2010 Plus + FID唬崵㐼⿽鸑麤䘯鸟ⴔ區捃
⾊孞倰岁կ霪倰岁涸⠏挿僽鸟䏞䘯6min模䧭宕
⛉䚍孞⡤ㄤ捎碫⻊ざ暟ⴔ區抳併䏞넞ꅷ欽BID
唬崵㐼ꅾ撑䚍㥩ꅷ欽痦♲去AFC&APCկ 

1 㹊낉鿈ⴔ 
1.1 ⟉㐼 

GC-2010 Plus Tracera 孞湱蒀靶⟉ 

1.2 ⴔ區勵⟝ 
蒀靶叙1: Porapak-N 1m 80/100湡 
蒀靶叙2: Porapak-N 1m 80/100湡 
蒀靶叙3: OV-1 1m 80/100湡 
蒀靶叙4: Rtx-MS-5A, 30m×0.53mm×50um 
蒀靶叙5: Rt-Q PLOT, 30m×0.53mm×20um 
蒀靶叙6:Rt-Al2O3 PLOT, 

30m×0.53mm×10um 
叙庛玐䎸65˫1min_10˫/min_ 150˫

3min 
鵳呋〡庛䏞100˫ 
鵳呋倰䒭ⴔ崨鵳呋ⴔ崨嫱3:1 
鲿孞넞紱孹孞 
鲿孞䱽ⵖ倰䒭䛎⾓⸂10mL/min 
BID唬崵㐼庛䏞200˫ 
FID唬崵㐼庛䏞200˫ 

2.絕卓雭雿 
2.1 崨騟㕃 
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⚙鸑麤ծ♲ꢎծ㖈絁荈⸓鵳呋禹絡(㥵㕃 1 䨾爙崨玐㕃)痦♧⚡⼧鸑ꢎ欽✵ⴔ區 CO2, C2H4, C2H6, C2H2

ㄤ H2SH2O ㄤ C3+导オ佞瑟痦✳⚡⼧鸑ꢎ欽✵ⴔ區 H2, O2, N2, CH4 ㄤ CO,CO2 ㄤ H2O 导オ佞瑟痦♲⚡
⼧鸑ꢎ欽✵ⴔ區宕⛉䚍孞⡤ C1-C5 ㄤ C6+կ⥂殆傞ꢂ㥵邍 1 ㄤ邍 2 䨾爙կ 

 

 
㕃 1.Tracera-UFRGA 崨騟㕃 

2.2 蒀靶㕃 
⢪欽寐蔼溁雦ꆀ猰㷖灇瑕ꤎ䲿⣘涸捃⾊孞⿬罌副鶣勵⟝䖤ⵌ涸蒀靶㕃㥵♴կ➢㕃 2 〳濼宕⛉䚍

孞⡤⺫ゎ H2S 㖈 5min ⰻ模䧭ⴔ區ⴔ猌䏞葻㥩կ➢㕃 3 〳濼焫捎⻊ざ暟 5.6min ⰻ模䧭ⴔ區ⴔ猌葻
㥩կ 

 

㕃 2.捃⾊孞蒀靶㕃(BID) 
 
 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 min
0.0
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邍 1 絆ⴔぜ獦ծCAS 〿⿺⥂殆傞ꢂ 

No. 絆ⴔぜ CAS 〿 ⥂殆傞ꢂ(min) 

1 H2 1333 - 74 - 0 0.851 

2 O2 7782 - 44 - 7 1.038 

3 N2 7727 - 37 - 9 1.279 

4 CO 630 - 08 - 0 2.263 

5 CO2 124 - 38 - 9 3.511 

6 C2H4 74 - 85 - 1 3.762 

7 C2H6 74 - 84 - 0 3.951 

8 C2H2 74 - 86 - 2 4.142 

9 H2S 7783 - 6 - 4 4.743 

 

㕃 3.捃⾊孞蒀靶㕃(FID) 
邍 2 捎碫絆ⴔぜ獦ծCAS 〿⿺⥂殆傞ꢂ 

No. 絆ⴔぜ CAS 〿 ⥂殆傞ꢂ(min) 
1 C6+ - 0.509 
2 CH4 74 - 82 - 8 0.715 
3 C2H6 74 - 84 - 0 0.785 
4 C2H4 74 - 85 - 1 0.904 
5 C3H8 74 - 98 - 6 1.119 
6 C3H6 115 - 07 - 1 1.936 
7 i-C4H10 75 - 28 - 5 2.201 
8 n-C4H10 106 - 97 - 8 2.394 
9 C2H2 74 - 86 - 2 2.801 

10 t-C4H8 624 - 64 - 6 3.744 
11 1-C4H8 106 - 98 - 9 3.881 
12 i-C4H8 115 - 11 - 7 4.119 
13 c-C4H8 590 - 18 - 1 4.29 
14 i-C5H12 78 - 78 - 4 4.442 
15 n-C5H12 109 - 66 - 0 4.723 
16 1,3-C4H6 106 - 99 - 0 5.434 
17 C3H4 74 - 99 - 7 5.587 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 min
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2.3 唬ⴀꣳ⿺ꅾ㢕䚍 
⢪欽叻ⲥ捃⾊孞⣜研副鶣勵⟝ⴔ崨嫱⚹ 3:1⟄ 3 ⦔⥌㐾嫱雦皾唬ⴀꣳ偽纸孞⡤(BID)ぐ絆ⴔ唬

ⴀꣳ錛邍 3ⴔ崨嫱⚹ 22:1⟄ 3 ⦔⥌㐾嫱雦皾唬ⴀꣳ剣纸孞⡤(FID)ぐ絆ⴔ唬ⴀꣳ錛邍 4ꅾ撑鵳呋 6
妃꬗獤ꅾ撑䚍葻㥩RSD 㼭✵ 0.5%կ 

邍 3. 捃⾊孞꬗獤ꅾ撑䚍⿺剒⡛唬崵ꣳ(BID)n=6 

No. 絆ⴔぜ 1 2 3 4 5 6 䎂㖲⧩ RSD% LODppm 
1 H2 1221080 1217638 1220585 1221434 1219877 1221352 1220328  0.12  6.12 
2 O2 1201943 1201078 1203779 1201378 1199380 1203229 1201798  0.13  1.85 
3 N2 1514715 1511981 1517955 1514142 1514211 1518090 1515182  0.16  3.39 
4 CO 486535 487959 489768 487103 487895 488835 488016  0.24  1.15 
5 CO2 1334791 1337904 1338552 1336785 1331065 1326637 1334289  0.35  1.24 
6 C2H4 1510314 1513120 1514393 1512294 1504769 1499412 1509050  0.38  0.61 
7 C2H6 2109195 2114540 2115465 2112086 2102367 2095589 2108207  0.37  0.47 
8 C2H2 576087 576805 576730 576121 573434 571868 575174  0.35  1.03 
9 H2S 512847 508727 510989 511634 508666 511887 510792  0.34  1.51 

邍 4. 捃⾊孞꬗獤ꅾ撑䚍⿺剒⡛唬崵ꣳ(FID)n=6 

No. 絆ⴔぜ 1 2 3 4 5 6 䎂㖲⧩ RSD% LOD(ppm) 
1 C6+ 158635 159528 157812 158950 157935 159468 158721 0.46 0.78 
2 CH4 2260978 2263842 2260462 2257665 2259217 2260266 2260405 0.09 15.24 
3 C2H6 250953 252296 250088 250690 250620 251215 250977 0.30 2.62 
4 C2H4 246691 248406 245741 246742 246307 247263 246858 0.37 2.63 
5 C3H8 422193 423686 420984 420729 421473 422789 421976 0.27 1.87 
6 C3H6 359603 360636 358828 358030 359391 359498 359331 0.24 2.85 
7 i-C4H10 1122725 1124390 1121285 1116596 1120435 1122212 1121274 0.24 2.15 
8 n-C4H10 1215908 1215589 1213446 1207766 1213136 1214267 1213352 0.24 2.14 
9 C2H2 100365 100322 99905 99464 99998 99892 99991 0.33 6.66 

10 t-C4H8 230623 230484 229812 228829 229949 230079 229963 0.28 2.69 
11 1-C4H8 245654 245826 245177 244002 245320 245292 245212 0.26 2.78 
12 i-C4H8 235678 235537 234706 233834 235066 235184 235001 0.28 2.93 
13 c-C4H8 275596 274932 274172 273547 274261 274654 274527 0.26 2.51 
14 i-C5H12 360506 360475 359299 358347 358743 358699 359333 0.26 2.24 
15 n-C5H12 409180 408223 408125 406197 407397 407559 407780 0.24 1.93 
16 1,3-C4H6 245078 244855 244317 243179 244158 244869 244409 0.29 2.97 
17 C3H4 166867 166934 166314 165446 166053 166660 166379 0.34 4.79 

3. 絕雿 
采用岛津的 Tracera-UFRGA 气相色谱仪器，具有灵敏浓高、速浓快、重复性好等特点，可以快速地、有

效的用于炼厂气的定性、定量分析。结合岛津热值计算软件，可以自动计算炼厂气中的热值、分子重量、相

对密浓、沃泊指数等参数。同时，岛津能根数用户的要求，提供不同配置的炼厂气分析仪器和扩充炼厂气分

析仪器。  
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捃⾊孞䘯鸟ⴔ區ˋ䀙峸⿽叙盲㔋ꢎⰓ叙禹絡涸䎾欽 

䶰 銳劥俒ꅷ欽䀙峸GC-2030孞湱蒀靶⟉䒊用✫⿽叙盲㔋ꢎⰓ叙禹絡䎇䎾欽✵捃⾊孞⿺碫⡃絆䧭呋ㅷⴔ
區涸倰岁կ霪倰岁ꅷ欽⼧鸑ꢎㄤ⼧㔋鸑ꢎず姿鵳呋♲⚡鸑麤ず傞ⴔ區抳併䏞넞TCD唬崵㐼ⴔ區宕⛉
䚍孞⡤♸炻⻊孲涸唬ⴀꣳ20ppmFID唬崵㐼ⴔ區捎碫唬ⴀꣳ0.3ppm倰岁ꅾ撑䚍葻㥩䨾剣絆ⴔ油
꬗獤RSD0.8%模䧭ⴔ區⺫䭍炻⻊孲㖈ⰻ䨾剣絆ⴔ涸傞ꢂ13min⟄ⰻկ霪禹絡〳欽✵瀖⻊捃⾊孞䘯鸟ⴔ
區❠〳欽✵撋掚鍒ծ送屘⸈孲瘝䊨蒌碫⡃孞⡤⟄⿺㣔搬孞絆䧭ⴔ區կ 

 

Ⱒꝶ霒孞湱蒀靶  ⿽叙盲  ⼧㔋鸑ꢎ  捃⾊孞  䘯鸟ⴔ區 

 

⠛絡涸捃⾊孞嚋䙁僽䭷瀖屘捃ⵖ鵂玐⚥❡欰涸
♧猫撑勇涸㢴猫孞⡤幊ざ暟կ捃⾊孞割➑僽ⶰ❡孞
⡤刿僽⡲⚹鵳♧姿帿䏞⸈䊨涸㹈餥⾲俱կ岌⻊涸
捃⾊孞割➑勻彂✵⾲屘⸈䊨鵂玐⚥涸⸈孲鄬⻊ծ⪶
⻊鄬⻊ծꅾ侮ծ⸈孲礵ⵖ⛲勻彂✵撋挦掚鍒ծ⸈
孲掚鍒ծ⪶⻊掚鄬⻊ծ送屘⸈孲ծ撋㛇屘ㅷ礵ⵖ瘝
鵂玐կ赡搬勻彂ㄤ絆䧭ꬋ䌢撑勇告Ⱙ㘗涸捃⾊孞
鸑䌢鿪ゎ剣捎碫ծ宕⛉䚍孞⡤ㄤ炻⻊暟瘝կ 

ꅷ欽⽀鸑麤蒀靶禹絡䖎ꦼ㹊梡捃⾊孞ⴔ猌ꥥ
满⟄㢴ꢎ㢴叙⚹㛇炄涸㢴鸑麤蒀靶䪮助〄㾝嫱㥵
㔋ꢎ❀叙ㄤ❀ꢎ♫叙涸㢴唬崵㐼絆ざ禹絡ⴔ區佪
桧ㄤ唬ⴀꣳ鿪剣鳅㣐䌴䏞䲿⼮告⛲⢪乼⡲絶䫡」

䖤撑勇㹊꣢呋ㅷ絆䧭䖃䖃撑勇㢴」⽀叙庛盲⚥
蒀靶叙⢪欽庛䏞涸ꣳⵖ⢪禹絡邍梡ⴀ鷓欽䚍割䔂
㺂僒鸣䧭ⴔ㶩癃く孻瘝꡼곿կ 

劥俒ⵄ欽䀙峸GC-2030孞湱蒀靶⟉䒊用✫⿽
叙盲㔋ꢎⰓ叙禹絡䎇䎾欽✵捃⾊孞⿺碫⡃絆䧭呋ㅷ
涸ⴔ區倰岁կ霪倰岁ꅷ欽⚙⚡叙庛盲⯘剪✫㞅⯎
叙ㄤ嬁絈叙⢪欽庛䏞割ず涸ꣳⵖ⼧鸑ꢎㄤ⼧㔋鸑
ꢎず姿鵳呋〳㖈♲⚡鸑麤ず傞ⴔ區ⴔ猌⺫ゎ炻
⻊孲㖈ⰻ涸絆ⴔ侮⡤傞ꢂ13min⟄ⰻկ霪ⴔ區禹絡
抳併䏞넞ꅾ撑䚍㥩〳 欽✵瀖⻊捃⾊孞䘯鸟ⴔ區
❠〳欽✵撋掚鍒ծ送屘⸈孲瘝䊨蒌碫⡃孞⡤⟄⿺㣔
搬孞絆䧭ⴔ區կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 Nexis GC-2030 孞湱蒀靶⟉ 

1.2 崵㹁⾲椚 
孞⡤呋ㅷ鸑鵂鵳呋〡！騟♸♧⚡⼧鸑ꢎㄤ♧⚡⼧㔋鸑ꢎ努翫湱鵶䱹鸑鵂⚙⚡ꢎⴗ䰃鵳呋կ鲿孞䪾3⚡

㹁ꆀ梠⚥涸呋ㅷⴔⵆ䌄ⵌ♲呏곫叙곫ⴔ猌宕⛉䚍孞⡤絑鵂PN곫叙ⴔ猌たH2S⛓た涸ꅾ絆ⴔ鄄导オCO2

ㄤ⛩掜ծ⛩掬ծ⛩拳瘝C2絆ⴔ㖈PN蒀靶叙副模Ⰼⴔ猌O2ծN2ծCH4ծCO鸑鵂Ⱉ鸑ꢎⴗ䰃荛13Xⴔ㶩癃蒀靶
叙Ⰼⴔ猌た㖲鄄TCD1唬崵HeㄤH2㖈〥♧⚡鸑麤副⢪欽宆孞⨞鲿孞鵳遤ⴔ區ず呋涸呋ㅷ⯓絑鵂PN곫
叙ꤑ꨽銳唬崵涸絆ⴔ㢪Ⱖ⡮絆ⴔⰌ鿈鄄导オHeㄤH2絑鵂5Aⴔ㶩癃蒀靶叙模Ⰼⴔ猌た鄄TCD2唬崵呋
ㅷ⚥涸䨾剣捎碫絆ⴔ㖈痦♲⚡鸑麤⢪欽FID唬崵ⴔ區C6+鸑鵂Ⱉ鸑ꢎ副곫叙崨ぢⴗ䰃鄄导オ湬䱹鵳ⰆFID
Ⱖ⡮捎碫絆ⴔ絑鵂孻⻊ꜥ嬁絈！叙ⴔ猌たⱄ鵳ⰆFID唬崵㐼կ嬁絈！蒀靶叙ㄤPN叙㸝鄳㖈叙庛盲1⚥13Xⴔ
㶩癃叙㸝鄳⚥㖈叙庛盲2⚥կ 
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1.3 ⴔ區勵⟝  

叙盲 1 ⼮庛玐䎸60˫(2min)̔10˫/min̔

160˫(6min) 

叙盲 2 庛䏞60˫ 

FID 庛䏞200˫ 

ⴔ崨嫱20:1 

TCD1 庛䏞170˫ 90mA 

TCD2 庛䏞170˫ 50mA 

鵳呋倰䒭ꢎ鵳呋 

㹁ꆀ梠1mL 

ꢎ盲庛䏞60˫ 

蒀靶叙 

P-N 80/100 mesh 1.0M*3 

MS-13X 80/100 mesh 3.0M*2 

Rtx-1 5M×0.32mm×5um 

ShimCap-PLOT Al/S 50M×0.32mm×8um 

2呋ㅷ⵸㢅椚 
2.1 叻ⲥㅷ涸ⵖ㢊 

歋㣐鵶㣐暵孞⡤剣ꣳⰖ尽䲿⣘涸叻孞叻孞1絆䧭♸崽䏞⴩✵邍1կ 
邍 1. 叻孞 1 絆ⴔ崽䏞 

No. ⚥俒ぜ獦 崽䏞µmol/mol No. ⚥俒ぜ獦 崽䏞µmol/mol 

1 姻䊹掬 100.31 13 䒗䧥掬 99.45 
2 ⛩掬 502.59 14 姻䧥掬 101.03 
3 ⛩掜 499.42 15 1,3-♨✳掜 99.45 
4 ⚋掬 100.08 16 ⚋拳 99.97 
5 ⚋掜 100.57 17 孹孞 2.03 
6 䒗♨掬 105.65 18 孲孞 15.03 
7 姻♨掬 100.41 19 孻孞 2.01 
8 ⛩拳 497.91 20 宆孞 10 
9 导-2-♨掜 97.87 21 ♧孻⻊焫 0.999 

10 姻♨掜 98.05 22 ✳孻⻊焫 2.02 
11 䒗♨掜 101.49 23 歌掬 䎂邂孞 
12 곡-2-♨掜 97.33    

叻孞2絆䧭⚹(mol/mol)H2S 0.302%孲孞䎂邂 
ꅷ欽㢪叻岁ⵖ⡲叻ⲥ刼絁կ 

2.2 呋ㅷⵖ㢊 
⢪欽孞郍䧴ꛩ櫕ꅷ呋た䩧䒓ꢎ꡶䎇♸ⴔ區禹絡鵳呋〡鵶䱹䭽玐䎸鵳呋ⴔ區կ 

3絕卓♸雭雿 
3.1 叻孞涸蒀靶㕃 

䭽撑 1.2 倰岁⾲椚ㄤ 1.3 勵⟝ⴔ區叻ⲥ孞⡤♧妃鵳呋⽰〳㹊梡呋ㅷ⚥䨾剣捎碫絆ⴔ歋 PLOT Al2O3 嬁
絈！蒀靶叙ⴔ猌䎇絑 FID 唬崵鸑鵂ꢎⴗ䰃㹊梡导オ C6+ざ油呋ㅷ⚥涸宕⛉䚍孞⡤ O2, N2, CH4, CO, CO2, C2

鲽捎ㄤ H2S ⢪欽孲孞⡲⚹鲿孞ⴔ猌歋 TCD1 鵳遤唬崵He ㄤ H2 ⢪欽宆孞⡲⚹鲿孞歋 TCD2 鵳遤唬崵⢪
欽 TCD ⴔ區宕⛉䚍孞⡤ㄤ鲽捎կぐ鸑麤ⴔ猌呋ㅷ涸蒀靶㕃㥵㕃 1~4 䨾爙ぐ絆ⴔ⥂殆傞ꢂ⴩✵邍 2~4 ⚥կ 
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㕃 1. FID 鸑麤蒀靶㕃 

㕃 2. TCD1 鸑麤蒀靶㕃 

㕃 3. TCD1 鸑麤炻⻊孲蒀靶㕃     㕃 4. TCD2 鸑麤蒀靶㕃 
邍 2. 孞⡤絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂFID 

No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 
1 姻䊹掬 n-Hexane 110-54-3 2.053 
2 歌掬 Methane 74-82-8 2.696 
3 ⛩掬 Ethane 74-84-0 2.965 
4 ⛩掜 Ethylene 74-85-1 3.260 
5 ⚋掬 Propane 74-98-6 3.956 
6 ⚋掜 Propene 115-07-1 5.400 
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7 䒗♨掬 Isobutane 75-28-5 6.200 
8 姻♨掬 n-Butane 106-97-8 6.551 
9 ⛩拳 Acetylene 74-86-2 7.103 

10 导-2-♨掜 trans-2-Butene 624-64-6 8.302 
11 姻♨掜 1-Butene 106-98-9 8.465 
12 䒗♨掜 2-methylpropene 115-11-7 8.761 
13 곡-2-♨掜 cis-2-Butene 590-18-1 9.050 
14 䒗䧥掬 Isopentane 78-78-4 9.641 
15 姻䧥掬 n-Pentane 109-66-0 10.014 
16 1,3-♨✳掜 1,3-Butadiene 106-99-0 10.645 
17 ⚋拳 Propyne 74-99-7 10.850 

邍 3. 孞⡤絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂTCD1 

No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 
1 ✳孻⻊焫 Carbon dioxide 124-38-9 2.047 
2 ⛩掜 Ethylene 74-85-1 2.631 
3 ⛩掬 Ethane 74-84-0 3.115 
4 ⛩拳 Acetylene 74-86-2 4.129 
5 炻⻊孲 Hydrogen sulfide 7783-06-4 5.425 
6 孻孞 Oxygen 7782-44-7 7.286 
7 宆孞 Nitrogen 7727-37-9 8.309 
8 歌掬 Methane 74-82-8 9.618 
9 ♧孻⻊焫 Carbon monoxide 630-08-0 12.567 

邍 4. 孞⡤絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂTCD2 

No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 
1 孹孞 Helium 7440-59-7 1.215 
2 孲孞 Hydrogen 1333-74-0 1.550 

3.2 㹊낉ꅾ㢕䚍ㄤ唬ⴀꣳ 
⢪欽2.1叻呋鵶絯鵳呋6妃罌㻋⟉㐼涸ꅾ撑䚍կ油꬗獤ꅾ撑䚍絕卓⴩✵邍5~7⚥կ呏研叻ⲥㅷ侨研

雦皾孞⡤絆ⴔ涸唬ⴀꣳ(S/N=3)㥵邍5~7䨾爙կ 
邍 5. 孞⡤絆ⴔ涸油꬗獤ꅾ撑䚍 RSD%n=6⿺唬ⴀꣳ(FID) 

No. ⚥俒ぜ獦 ꬗獤 RSD% 唬ⴀꣳ(µmol/mol 

1 姻䊹掬 0.185 0.137 

2 歌掬 0.147 0.309 

3 ⛩掬 0.336 0.157 

4 ⛩掜 0.214 0.158 

5 ⚋掬 0.174 0.133 

6 ⚋掜 0.218 0.161 

7 䒗♨掬 0.163 0.141 
8 姻♨掬 0.189 0.143 
9 ⛩拳 0.181 0.292 

10 导♨掜 0.179 0.156 
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11 姻♨掜 0.358 0.153 
12 䒗♨掜 0.133 0.157 
13 곡♨掜 0.292 0.162 
14 䒗䧥掬 0.142 0.136 
15 姻䧥掬 0.167 0.139 
16 1,3-♨✳掜 0.137 0.161 
17 ⚋拳 0.639 0.229 

 
邍 6. 孞⡤絆ⴔ涸油꬗獤ꅾ撑䚍 RSD%n=6⿺唬ⴀꣳ(TCD1) 

No. ⚥俒ぜ獦 ꬗獤 RSD% 唬ⴀꣳ(µmol/mol 

1 ✳孻⻊焫 0.017 5.58 
2 ⛩掜 0.296 6.06 
3 ⛩掬 0.427 6.09 
4 ⛩拳 0.752 6.26 
5 炻⻊孲 0.738 7.68 
6 孻孞 0.722 8.14 
7 宆孞 0.196 9.50 
8 歌掬 0.039 22.6 
9 ♧孻⻊焫 0.160 18.2 

 
邍7. 孞⡤絆ⴔ涸油꬗獤ꅾ撑䚍RSD%n=6⿺唬ⴀꣳ(TCD2) 

No. ⚥俒ぜ獦 ꬗獤 RSD% 唬ⴀꣳ(µmol/mol 

1 孹孞 0.013 5.59 

2 孲孞 0.012 6.48 

4絕雿 
劥俒ⵄ欽䀙峸 GC-2030 孞湱蒀靶⟉䒊用✫⿽叙盲㔋ꢎⰓ叙禹絡䎇䧭⸆䎾欽✵捃⾊孞⿺碫⡃呋ㅷ涸絆

䧭ⴔ區崵㹁կ霪倰岁ꅷ欽⼧鸑ꢎㄤ⼧㔋鸑ꢎ♧妃ず姿鵳呋㖈⚙⚡ TCD ㄤ♧⚡ FID 副ず傞ⴔ區唬崵13min
⟄ⰻ〳模䧭⺫䭍炻⻊孲涸Ⰼ鿈絆ⴔⴔ區կ霪倰岁抳併䏞넞TCD 唬崵㐼ⴔ區宕⛉䚍孞⡤ㄤ炻⻊孲涸唬ⴀꣳ
20ppmFID 唬崵㐼ⴔ區歌掬唬ⴀꣳ0.3ppm禹絡珘㹁〳ꬑ絕卓ꅾ撑䚍葻㥩䨾剣絆ⴔ油꬗獤
RSD<0.8%կ⿽叙盲涸䎾欽割➑鍒Ɀ✫割ず蒀靶叙⢪欽庛䏞涸ꣳⵖ倰⤑✫蒀靶叙罈⻊刿⢪䖤霪倰岁䎾欽
涸抳崞ㄤ鷓欽䚍㟞䔂〳 欽✵瀖屘⻊䊨捃⾊孞䘯鸟ⴔ區❠〳欽✵撋⻊䊨⚥撋掚鍒ծ送屘⸈孲瘝䊨蒌碫⡃孞
⡤⟄⿺㣔搬孞欰❡⸈䊨鵂玐涸孞⡤絆䧭ⴔ區կ  
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孞湱蒀靶岁 6 ⴔꛦⰻ㸤䧭ゎ炻⻊孲涸捃⾊孞ⴔ區 

䶰 銳劥俒ꅷ欽䀙峸 GC-2014 孞湱蒀靶⟉䒊用✫㖈 6min ⰻ〳ⴔ區⺫ゎ炻⻊孲㖈ⰻ涸捃⾊孞絆ⴔ涸䘯
鸟ⴔ區倰岁կ霪倰岁歋㔋ꢎⰓ叙禹絡匬䧭㼆ꅾ捎导オざ油♲⚡唬崵㐼ず傞唬崵TCD1 ⴔ區宕⛉䚍孞
⡤♸炻⻊孲唬ⴀꣳ100ppmTCD2 ⴔ區孲孞唬ⴀꣳ20ppmFID ⴔ區捎碫唬ⴀꣳ5ppmկ霪
倰岁ꅾ撑䚍葻㥩䨾剣絆ⴔ油꬗獤 RSD1%〳欽✵瀖屘⻊䊨ծ撋⻊䊨䊨蒌鵂玐湱⡃絆䧭孞⡤⿺㣔搬孞
ⴔ區կ 

 

Ⱒꝶ霒孞湱蒀靶  䘯鸟ⴔ區  捃⾊孞  㔋ꢎⰓ叙  ♲唬崵㐼 

 

捃⾊孞僽瀖屘捃ⵖ鵂玐⚥❡欰涸♧猫撑勇涸孞
⡤幊ざ暟䖃䖃ゎ剣捎碫ծ宕⛉䚍孞⡤ㄤ炻⻊暟
瘝ꥥ䊨蒌勻彂割ずぐ絆ⴔゎꆀ㶸㖈鳅㣐䊵䒗կ㖈
䔲⵸⿽焫胜兞♴⚹✫ⲥ烁导䎾䊨蒌鵂玐朐䙖」
⻊ず傞刿⯎ⴔ涸䲿》ⵄ欽捃⾊孞餴彂Ⲹ㼱䱗佞
鸣䧭涸寓厩ㄤ嵠餩㼆捃⾊孞⿺鵂玐孞⡤涸ⴔ區傞
ꢂㄤ礵䏞銳宠割倗䲿넞կ 

鸑䌢ꅷ欽㢴ꢎ㢴叙⚹㛇炄涸㢴鸑麤蒀靶䪮助鵳
遤捃⾊孞ⴔ區嫱㥵㔋ꢎ❀叙ㄤ❀ꢎ♫叙涸㢴唬崵
㐼絆ざ禹絡ⴔ區佪桧ㄤ唬ⴀꣳ鿪剣鳅㣐䌴䏞䲿

⼮告䌢錞䘯鸟倰岁⺫䭍炻⻊孲ⴔ區傞ⴔ區ワ劍㛇
劥㖈8~12min䊩〸刿䘯鸟ⲥ烁涸ⴔ區♧湬僽㹐䨪
鷅宠涸湡叻կ 

劥俒ⵄ欽䀙峸GC-2014孞湱蒀靶⟉䒊用✫㖈
6minⰻ〳ⴔ區⺫ゎ炻⻊孲㖈ⰻ涸捃⾊孞絆ⴔ涸䘯
鸟ⴔ區倰岁կ霪倰岁歋㔋ꢎⰓ叙禹絡匬䧭㼆ꅾ捎
导オざ油♲⚡唬崵㐼ず傞唬崵倰岁抳併䏞넞ꅾ
撑䚍㥩割➑〳欽✵瀖屘⻊䊨捃⾊孞䘯鸟ⴔ區❠
〳欽撋⻊䊨⿺湱Ⱒ䊨蒌鵂玐孞⿺㣔搬孞涸ⴔ區կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 GC-2014 孞湱蒀靶⟉ 

1.2 崵㹁⾲椚 
孞⡤呋ㅷ鸑鵂鵳呋〡！騟♸♲⚡⼧鸑ꢎ努翫⢪欽ꢎⴗ䰃鵳呋կ鲿孞䪾4⚡㹁ꆀ梠⚥涸呋ㅷⴔⵆ䌄ⵌ㔋

呏곫叙鵳遤곫ⴔ猌կ宕⛉䚍孞⡤絑鵂PN곫叙ⴔ猌た⢪欽⚙呏嬁絈！叙ず傞ⴔ區㖈Rt-Q-BOND PLOT嬁絈
！蒀靶叙副H2S⛓た涸ꅾ絆ⴔ鄄导オCO2ㄤ⛩掜ծ⛩掬ծ⛩拳瘝C2絆ⴔㄤH2S模Ⰼⴔ猌㖈Rt-Msieve 5A 
PLOT嬁絈！蒀靶叙副CO2⿺⛓た涸絆ⴔ鄄导オO2ծN2ծCH4ծCO鄄Ⰼⴔ猌た鄄TCD1⚙⚡崨騟ⴔⵆ唬
崵鸑鵂唬崵㐼匧䚍鲮䰃㹊梡♧䓎靶㕃ⴔ區կHeㄤH2⢪欽宆孞⨞鲿孞㖈♧⚡⽀杝鸑麤副鵳遤ⴔ區♸捎碫
絆ⴔⰟ欽♧⚡⼧鸑ꢎず傞鵳呋呋ㅷ⯓絑鵂PN곫叙鸑鵂䱽ⵖAPC-3ㄤAPC-4涸⾓⸂㣐㼭䎇ꂁざPBꢎず姿䩧
䒓㹊梡瑟孞⟄た絆ⴔ涸导オHeㄤH2絑鵂5Aⴔ㶩癃㞅⯎叙模Ⰼⴔ猌た鄄TCD2唬崵կ呋ㅷ⚥䨾剣捎碫絆ⴔ㖈
⢪欽FID唬崵ⴔ區鵳呋〡呋ㅷ⯓絑鵂ⴔ崨割ⴔ崨鵳呋〡ⵌ鴪OV-1곫叙C6⟄♴捎碫絆ⴔ鵳Ⰶ孻⻊ꜥ嬁絈
！蒀靶叙た鸑鵂Ⱉ鸑ꢎⴗ䰃곫叙崨ぢⴗ䰃C6+鄄导オざ油湬䱹鵳ⰆFIDⰦ⡮絆ⴔⴔ猌たⱄ鵳ⰆFID唬崵կ 
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1.3 ⴔ區勵⟝  
叙盲⼮庛玐䎸60˫(0.5min)̔15˫/min̔143˫ 
FID 庛䏞200˫ 
SPL 庛䏞200˫ 
ⴔ崨嫱20:1 
TCD1 庛䏞170˫ 120mA 
TCD2 庛䏞170˫ 60mA 
鵳呋倰䒭ꢎ鵳呋 
㹁ꆀ梠100μL, 100μL, 100μL, 500μL 
ꢎ盲鳇⸔⸈掚 170˫鳇⸔⸈掚 270˫ 
APC-1(He)150kPa(0.5min)̔150kpa/min̔210kpa(5.1min) 
APC-2(He)220 kPa 
APC-3(N2)230 kPa(0.9min)̔300kpa/min̔50kpa(4.5min) 
APC-4(N2)150kPa(0.9min)̔200kpa/min̔320kpa(4.25min) 
APC-5(N2)110 kPa 
蒀靶叙 
P-N 80/100 mesh 3.2mm×2.1mm×1.0m*3 
MS 5A 60/80mesh 3.2mm×2.1mm×3.0m 
Rt-Msieve 5A PLOT 30m×0.53mm×50μm 
Rt-Q-BOND PLOT 30m×0.53mm×20μm 
Silicone OV-1 10% Celite545 80/100 mesh, 3.2mm×2.1mm ×0.5m 
HP-PLOT Al/S 30m×0.53mm×15um 

1.4 ꢎ䱽ⵖ傞ꢂ玐䎸 
곫鵘遤玐䎸 

NO. 傞ꢂ 霃㢊 ✲⟝ 霃㹁⧩ 

1 0.01 絩歏㐼 絩歏㐼 1(0:Off/1:On) 1 

2 0.01 絩歏㐼 絩歏㐼 2(0:Off/1:On) 1 

3 0.30 絩歏㐼 絩歏㐼 1(0:Off/1:On) 0 

4 0.35 絩歏㐼 絩歏㐼 2(0:Off/1:On) 0 

5 0.01 絩歏㐼 絩歏㐼 1(0:Off/1:On) 1 

傞ꢂ玐䎸 
NO. 傞ꢂ 霃㢊 ✲⟝ 霃㹁⧩ 

1 0.01 絩歏㐼 絩歏㐼 92(0:Off/1:On) 1 
2 0.01 絩歏㐼 絩歏㐼 93(0:Off/1:On) 1 
3 0.64 絩歏㐼 絩歏㐼 92(0:Off/1:On) 0 
4 0.68 絩歏㐼 絩歏㐼 94(0:Off/1:On) 1 
5 0.90 絩歏㐼 絩歏㐼 3(0:Off/1:On) 1 
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6 1.40 絩歏㐼 絩歏㐼 91(0:Off/1:On) 1 
7 2.60 TCD1 匧䚍 1+ 1 
8 5.00 絩歏㐼 絩歏㐼 91(0:Off/1:On) 0 
9 6.00 絩歏㐼 絩歏㐼 3(0:Off/1:On) 0 

10 6.00 絩歏㐼 絩歏㐼 93(0:Off/1:On) 0 
11 6.00 絩歏㐼 絩歏㐼 94(0:Off/1:On) 0 

2呋ㅷ⵸㢅椚 
2.1 叻ⲥㅷ涸ⵖ㢊 

歋㣐鵶㣐暵孞⡤剣ꣳⰖ尽䲿⣘涸叻孞叻孞1絆䧭♸崽䏞⴩✵邍1կ 
邍 1. 叻孞 1 絆ⴔ崽䏞%mol/mol 

No. ⚥俒ぜ獦 崽䏞 No. ⚥俒ぜ獦 崽䏞 

1 姻䊹掬 0.0985 12 곡-2-♨掜 0.537 
2 ⛩掬 0.979 13 䒗䧥掬 0.500 
3 ⛩掜 0.998 14 姻䧥掬 0.500 
4 ⚋掬 0.975 15 1,3-♨✳掜 0.494 
5 ⚋掜 0.975 16 ⚋拳 0.485 
6 䒗♨掬 1.990 17 孲孞 14.67 
7 姻♨掬 2.060 18 孻孞 4.97 
8 ⛩拳 0.510 19 宆孞 9.78 
9 导-2-♨掜 0.509 20 ♧孻⻊焫 1.01 

10 姻♨掜 0.574 21 ✳孻⻊焫 1.98 
11 䒗♨掜 0.504 22 歌掬 54.902 

叻孞2絆䧭⚹(mol/mol)H2S 0.310%孲孞䎂邂 
ꅷ欽㢪叻岁ⵖ⡲叻ⲥ刼絁կ 

2.2 呋ㅷⵖ㢊 
⢪欽孞郍䧴ꛩ櫕ꅷ呋た䩧䒓ꢎ꡶䎇♸ⴔ區禹絡鵳呋〡鵶䱹䭽玐䎸鵳呋ⴔ區կ 

3絕卓♸雭雿 
3.1 叻孞涸蒀靶㕃 

䭽撑1.2倰岁⾲椚ㄤ1.3ծ1.4勵⟝ⴔ區叻ⲥ孞⡤♧妃鵳呋⽰〳㹊梡呋ㅷ⚥䨾剣捎碫絆ⴔ歋Al2O3嬁絈
！蒀靶叙ⴔ猌䎇絑FID唬崵鸑鵂ꢎⴗ䰃㹊梡导オC6+ざ油呋ㅷ⚥涸宕⛉䚍孞⡤O2, N2, CH4, CO, CO2, C2鲽
捎ㄤH2S⢪欽孹孞⡲⚹鲿孞ⴔ猌歋TCD1鵳遤唬崵HeㄤH2⢪欽宆孞⡲⚹鲿孞歋TCD2鵳遤唬崵⢪欽TCDⴔ
區宕⛉䚍孞⡤ㄤ鲽捎կぐ鸑麤ⴔ猌呋ㅷ涸蒀靶㕃㥵㕃1~4䨾爙ぐ絆ⴔ⥂殆傞ꢂ⴩✵邍2~4⚥կ 
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㕃 1. FID 鸑麤蒀靶㕃 

 
㕃 2. TCD1 鸑麤蒀靶㕃 

 
㕃 4. TCD2 鸑麤蒀靶㕃 

邍 2. 孞⡤絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂFID 

No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 
1 姻䊹掬 n-Hexane 110-54-3 1.157 
2 歌掬 Methane 74-82-8 1.429 
3 ⛩掬 Ethane 74-84-0 1.545 
4 ⛩掜 Ethylene 74-85-1 1.656 
5 ⚋掬 Propane 74-98-6 1.978 
6 ⚋掜 Propene 115-07-1 2.610 
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7 䒗♨掬 Isobutane 75-28-5 3.067 
8 姻♨掬 n-Butane 106-97-8 3.259 
9 ⛩拳 Acetylene 74-86-2 3.469 

10 导-2-♨掜 trans-2-Butene 624-64-6 4.236 
11 姻♨掜 1-Butene 106-98-9 4.356 
12 䒗♨掜 2-methylpropene 115-11-7 4.521 
13 곡-2-♨掜 cis-2-Butene 590-18-1 4.714 
14 䒗䧥掬 Isopentane 78-78-4 5.155 
15 姻䧥掬 n-Pentane 109-66-0 5.391 
16 1,3-♨✳掜 1,3-Butadiene 106-99-0 5.742 
17 ⚋拳 Propyne 74-99-7 5.831 

邍 3. 孞⡤絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂTCD1 

No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 
1 孻孞 Oxygen 7782-44-7 1.156 
2 宆孞 Nitrogen 7727-37-9 1.371 
3 歌掬 Methane 74-82-8 1.775 
4 ♧孻⻊焫 Carbon monoxide 630-08-0 2.260 
5 ✳孻⻊焫 Carbon dioxide 124-38-9 3.756 
6 ⛩掜 Ethylene 74-85-1 4.128 
7 ⛩掬 Ethane 74-84-0 4.399 
8 ⛩拳 Acetylene 74-86-2 4.773 
9 炻⻊孲 Hydrogen sulfide 7783-06-4 5.603 

邍 4. 孞⡤絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂTCD2 

 No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 
1 孲孞 Hydrogen 1333-74-0 2.614 

3.2 㹊낉ꅾ㢕䚍ㄤ唬ⴀꣳ 
⢪欽2.1叻呋鵶絯鵳呋3妃罌㻋⟉㐼涸ꅾ撑䚍կ油꬗獤ꅾ撑䚍絕卓⴩✵邍5~7⚥կ呏研叻ⲥㅷ侨研雦

皾孞⡤絆ⴔ涸唬ⴀꣳ(S/N=3)㥵邍5~7䨾爙կ 
邍 5. 孞⡤絆ⴔ涸油꬗獤ꅾ撑䚍 RSD%n=3⿺唬ⴀꣳ(FID) 

No. ⚥俒ぜ獦 ꬗獤 RSD% 唬ⴀꣳ(µmol/mol 

1 姻䊹掬 0.266 1.7 

2 歌掬 0.139 ˋ 

3 ⛩掬 0.223 2.0 

4 ⛩掜 0.230 2.3 

5 ⚋掬 0.210 1.4 

6 ⚋掜 0.277 1.6 

7 䒗♨掬 0.185 1.2 

8 姻♨掬 0.190 1.3 

9 ⛩拳 0.565 3.1 

10 导♨掜 0.269 1.6 
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11 姻♨掜 0.231 1.4 

12 䒗♨掜 0.253 1.3 

13 곡♨掜 0.262 1.5 

14 䒗䧥掬 0.231 1.1 

15 姻䧥掬 0.152 1.2 

16 1,3-♨✳掜 0.408 2.3 

17 ⚋拳 0.339 4.0 

邍 6. 孞⡤絆ⴔ涸油꬗獤ꅾ撑䚍 RSD%n=3⿺唬ⴀꣳ(TCD1) 

No. ⚥俒ぜ獦 ꬗獤 RSD% 唬ⴀꣳ(µmol/mol 

1 孻孞 0.036 39.5 
2 宆孞 0.038 37.5 
3 歌掬 0.036 56.3 
4 ♧孻⻊焫 0.065 35.6 
5 ✳孻⻊焫 0.042 34.8 
6 ⛩掜 0.028 35.8 
7 ⛩掬 0.083 34.2 
8 ⛩拳 0.019 45.8 
9 炻⻊孲 0.945 70.5 

邍7. 孞⡤絆ⴔ涸油꬗獤ꅾ撑䚍RSD%n=3⿺唬ⴀꣳ(TCD2) 
No. ⚥俒ぜ獦 ꬗獤 RSD% 唬ⴀꣳ(µmol/mol 

1 孲孞 0.038 19.8 

4絕雿 
劥俒ⵄ欽䀙峸GC-2014孞湱蒀靶⟉䒊用✫6minⰻⴔ區捃⾊孞⿺碫⡃呋ㅷ絆䧭涸䘯鸟ⴔ猌倰岁կ霪倰岁

⟄㔋ꢎⰓ叙⚹㛇炄玐䎸荈⸓ꢎⴗ䰃㹊梡㼆ꅾ捎导オざ油宕⛉䚍孞⡤ծ炻⻊孲ㄤ捎碫㖈割ず崨騟涸杝用ⴔ
猌ㄤ♲⚡唬崵㐼ず傞唬崵կ霪倰岁珘㹁〳ꬑ䨾剣ⴔ猌絆ⴔ油꬗獤RSD<1%抳併䏞넞TCD1㼆宕⛉䚍孞
⡤♸炻⻊孲涸唬ⴀꣳ100ppmTCD2㼆孲孞涸唬ⴀꣳ20ppmFID㼆捎碫涸唬ⴀꣳ5ppmկ霪倰岁〳
欽✵瀖屘⻊䊨ծ撋⻊䊨䊨蒌鵂玐湱⡃絆䧭孞⡤⿺㣔搬孞絆ⴔ涸䘯鸟  
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곫崽綫-GCMSSCD 岁崵㹁餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞⚥ゎ

炻⻊ざ暟ծ歌ꄏㄤ剣劼⽖⻊暟ゎꆀ 

䶰 銳劥俒ꅷ欽䀙峸孞餘翫欽⟉(GCMS-QP2020 NX)ㄤ炻⻊㷖〄⯕唬崵㐼(SCD-2030)絕ざ歏ⵖⲇ⡛庛㘗
곫崽綫⟉♧妃鵳呋㹊梡餘㶩❜䰃芘敍俱歏寑导鲨欽涸敍俱孲孞⚥涸汚ꆀ炻⻊暟ծ歌ꄏㄤ剣纸⽖⻊暟涸ず
傞ⴔ區կ㹊낉邍僈汚ꆀ炻⻊暟剒⡛唬ⴀꣳ㖲⠏✵ 0.0033 nmol/mol⚂㖈 0.1 nmol/mol~10 nmol/mol 薴
㔵ⰻ邍梡ⴀ葻㥩涸絁䚍ㄤꅾ撑䚍կ歌ꄏㄤ剣纸⽖⻊暟ⴔ區ず呋腊鴪ⵌ葻㥩佪卓歌ꄏ㖈 1 nmol/mol 涸⡛崽
䏞宐䎂♴油꬗獤 RSD%㼭✵ 2%8 猫剣纸⽖⻊暟㖈 5 nmol/mol ⡛崽䏞♴涸油꬗獤 RSD%㖈 1.17-5.33%⛓
ꢂ霹僈侮㤛禹絡葻㥩涸鵘遤珘㹁䚍模Ⰼ忘駈孲敍俱歏寑唬崵叻ⲥ涸銳宠կ 
 

Ⱒꝶ霒孲孞  곫崽綫  炻⻊㷖〄⯕唬崵  炻⻊暟  歌ꄏ 

 

䪮助暵挿 
 GCMSㄤSCDず姿唬崵♧妃鵳呋㹊梡汚ꆀ炻⻊暟ծ歌ꄏㄤ剣纸⽖⻊暟涸ず傞ⴔ區կ 
 歏ⵖⲇ곫崽綫⟉崽綫佪卓㥩ծ唬崵ꣳ⡛ծ婎殆ꆀ㼱忘駈孲敍俱歏寑叻ⲥ銳宠կ 

 
⚥㕂⡲⚹⚆歲痦♧㣐❡孲㕂孲腊❡⚌姻㖈鴽鸟

〄㾝2021䎃孲腊鄄姻䒭ⱗⰆ⼧㔋❀錞够⚥
⚥㣛筛䏎⿺㖑倰ぐ紩筛䏎䲀䎛孲腊涸筛瘻㺙꧋ⴀ
〵կ 

孲孞餘ꆀ僽烁⥂敍俱歏寑姻䌢鵘遤涸Ⱒꝶ㔔稇
⛓♧嫱㥵炻⻊暟ծ歌ꃑծ歌ꄏծ⽖猌㶩瘝勇餘涸
㶸㖈䕧ㆇ敍俱歏寑涸⪶⻊导䎾꣭⡛✫歏寑䚍腊կ
㔔姼剣嫫勇餘ⴔ區僽孲敍俱歏寑欽孲ㅷ餘䱽ⵖ涸
ꅾ銳鿈ⴔկշ餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞 ゎ

炻⻊ざ暟ծ歌ꄏㄤ剣纸⽖⻊暟涸崵㹁 孞湱蒀靶
岁ո⚥僈烁✫孲孞⚥勇餘涸ⴔ區倰岁ㄤꣳꆀ⧩կ 

劥俒ꅷ欽䀙峸孞餘翫欽⟉(GCMS-QP2020 NX)
ㄤ炻⻊㷖〄⯕唬崵㐼(SCD-2030)絕ざ歏ⵖⲇ⡛庛
㘗곫崽綫⟉♧妃鵳呋㹊梡汚ꆀ涸炻⻊暟歌ꄏㄤ
剣纸⽖⻊暟涸ⴔ區կ霪禹絡ꅷ欽歏ⵖⲇ〳⟄㹊梡
ꅷ呋緵ծ孞郍ㄤ㖈絁瘝㢴猫鵳呋倰䒭⚹割ず㖞兞
♴孲孞餘ꆀ䱽ⵖ䲿⣘剣⸂⥂ꥻ唬崵絕卓邍僈霪
倰岁模Ⰼ忘駈孲敍俱歏寑㕂叻⿺㔙叻涸ⴔ區銳宠կ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

孞湱蒀靶⟉GCMS-QP 2020 NX㕂ⰻ蔼❡ㅷ+SCD-2030 
CIA Advantage -xr˳ 緵荈⸓鵳呋㐼 
Kori-xr ˳ 宐导⿡ꤑ垷㗌 
UNITY-xr ˳ 掚膴꣡⟉ 

1.2 崨騟㕃 
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Carrier Gas He

AFC-1

Markes预浓缩仪

Deactivated FS 
5m×0.2µm 

Deactivated FS 
2m×0.2µm 

SCD

MS

CC-2

甲醛、卤化物

硫化物

分
流
组
件

CC-1

 
㕃 1. 곫崽綫⟉-GCMS/SCD 崨騟㕃 

1.3 ⴔ區勵⟝ 
1.3.1 孞湱蒀靶勵⟝ 

蒀靶叙 
SH-160 m̏0.32 mm̏5 μm 
Shimcap-Deactivated FS 5 m̏0.2 mm 
玐䎸⼮庛勵⟝35˫(5min) _8˫/min 
_100˫(1min)_20˫/min_220˫(5 min)  
䱽ⵖ垷䒭䛎⾓, 220 kPa 
鵳呋〡庛䏞100˫ 
鲿孞넞紱 He紱䏞99.9995% 
1.3.2 MS 勵⟝ 
猌㶩彂庛䏞200˫ 
⠛鳕絁庛䏞230˫ 
䪊䲽倰䒭FASSTScan&SIM 
1.3.3 SCD 唬崵㐼勵⟝ 
⸈掚㐼庛䏞850˫ 
䱹〡庛䏞200˫ 
H2 崨鸟80 mL/min 
O2 崨鸟10 mL/min 

N2 崨鸟40 mL/min 
O3 崨鸟25 mL/min 
1.3.4 ꣡⸈崨ꆀ 
APC190 kPa 
1.3.5 掚膴꣡勵⟝ 
崨騟庛䏞120˫ 
ⲇ꣆オ䪊50 mL/min1 min 
ⲇ꣆⡛庛-30˫ 
ⲇ꣆넞庛280˫3 min 
膴宐垷㗌-30˫/300˫劢⢪欽 
1.3.6 緵ꅷ呋勵⟝ 
呋ㅷオ䪊50 mL/min4 minծ㣐鵳呋ꆀ 
          20 mL/min4 minծ㼭鵳呋ꆀ 
ꅷ呋⡤獤8~800 mL呏研㹊꣢䞔ⲃ㼆鵳呋

ꆀ鵳遤靈侮 
ꅷ呋たオ䪊50 mL/min5 min 
崨騟庛䏞120˫  

1.4 叻ⲥ孞⡤⥌䜂 
炻⻊暟叻ⲥ孞⡤勻荈⚥㕂崵霚䪮助灇瑕ꤎⰻゎ 7 猫炻⻊暟宆孞䎂邂崽䏞叻ⲥ⧩錛♴邍 1կ⢪欽넞

紱宆孞獺ꅺ炻⻊暟幊ざ叻ⲥ孞⡤獺ꅺた崽䏞⚹紨⚹ 0.5 nmol/mol ㄤ 10 nmol/molկ歌ꄏծ8 猫⽖⻊暟
叻孞㖈ず♧孞櫕勻荈⚥㕂崵霚䪮助灇瑕ꤎ宆孞䎂邂崽䏞錛邍 2կ歌ꄏ곢欽넞紱宆孞獺ꅺ荛紨 400 
nmol/mol ծ20 nmol/mol ㄤ 1 nmol/molկ⽖⻊暟銳欽넞紱宆孞獺ꅺ崽䏞荛紨 100 nmol/mol ㄤ 1 nmol/molկ 

邍 1. 炻⻊暟絆ⴔ⥌䜂邍 

No. ⻊ざ暟ぜ獦 崽䏞nmol/mol 
1 炻⻊孲 1.01 
2 纝㛇炻 1.01 
3 ⛩炻ꃫ 1.02 
4 歌炻ꄍ 1.04 
5 ✳炻⻊焫 0.991 
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6 㑞ら 1.03 
7 ✳歌㛇✳炻ꄍ 0.993 
8 宆孞 ⡮ꆀ 

 
邍 2. 歌ꄏծ⽖⻊暟絆ⴔ⥌䜂邍 

No. ⻊ざ暟ぜ獦 崽䏞nmol/mol 

1 歌ꄏ 1.04 
2 ♧守歌掬 0.975 
3 徃歌掬 1.00 
4 ♧孮♲守歌掬  0.998 
5 ✳守歌掬 0.981 
6 곡 1,2-✳守⛩掜 1.01 
7 ♲守歌掬 0.993 
8 㔋守⛩掜 1.01 
9 守薅 1.01 

10 宆孞 ⡮ꆀ 

2. 絕卓♸雭雿 
2.1 炻⻊暟ⴔ區 

2.1.1 炻⻊暟Ⱙ㘗靶㕃 
䖉崵叻ⲥ呋ㅷꛩ櫕♸ Multi Gas CIA Advantage -xr˳ 緵荈⸓鵳呋㐼鵶䱹絑崽綫た鵳呋ⴔ區կ䭽 1.3

ⴔ區勵⟝♧妃鵳呋模䧭 7 猫炻⻊暟涸ず傞崵㹁Ⱙ㘗靶㕃錛㕃 2絆ⴔ⥌䜂㥵邍 3 䨾爙կ 

 
㕃 2 炻⻊暟ⴔ區Ⱙ㘗靶㕃SCD 唬崵㐼 

邍 3. 炻⻊暟絆ⴔ⥌䜂邍 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 CAS 〿 ⥂殆傞ꢂ (min 

1 炻⻊孲 Hydrogen Sulfide 7783-06-4 4.515 

2 纝㛇炻 Carbonyl Sulfide 463-58-1 5.128 

3 ⛩炻ꃫ Ethyl Mercaptan 75-08-1 11.753 
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4 歌炻ꄍ Dimethyl Sulfide 75-18-3 12.519 

5 ✳炻⻊焫 Carbon Disulfide 75-15-0 13.700 

6 㑞ら Thiophene 110-02-1 18.650 

7 ✳歌㛇✳炻ꄍ Dimethyl Disulfide 624-92-0 20.906 

2.1.2 炻⻊暟ⴔ區叻ⲥ刼絁⿺唬ⴀꣳ 
⚹剒㣐ꣳ䏞涸的㣐吥姻刼絁涸銻渷薴㔵〳⟄忘駈 0.1~10 nmol/mol 炻⻊暟涸ⲥ烁ⴔ區կず傞⚹✫崵

㹁 0.01 nmol/mol 傞涸唬ⴀꣳ㼜 1 μmol/mol 炻⻊暟叻孞ꅷ欽獺ꅺ⟉欽 N2 獺ꅺ⚹ 0.1 nmol/mol ㄤ 10 
nmol/mol ⚙⚡崽䏞կ鸑鵂⚙⚡割ず崽䏞叻孞涸蔼桾緵鵳呋割ず涸⡤獤絚ⵖ叻ⲥ刼絁կⰨ⡤鵳呋⡤獤♸崽
䏞霼⿬罌꣡䔶邍 4㹊꣢崵霚傞〳⟄呏研絁䚍薴㔵靈侮鵳呋⡤獤ㄤ崽䏞կ吥姻刼絁霫䞔⿬罌㕃 3 ㄤ邍 5կ 

邍 4. 炻⻊暟鵳呋⡤獤♸崽䏞邍 (nmol/mol) 

叻孞崽䏞 叻孞 (10 nmol/mol) 叻孞 (0.1 nmol/mol) 
鵳呋⡤獤 mL 8 16 40 80 200 400 800 80 

㹊꣢崽䏞 0.1 0.2 0.5 1 2.5 5 10 0.01 

 
炻⻊孲                         纝㛇炻                       ⛩炻ꃫ 

 

歌炻ꄍ                         ✳炻⻊焫                       㑞ら   

 

✳歌㛇✳炻ꄍ 
㕃 3. 9 猫炻⻊暟叻ⲥ刼絁 
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邍 5. 7 猫炻⻊暟吥ⲥ刼絁⿺唬ⴀꣳ 

No. ⻊ざ暟ぜ獦 湱Ⱒ禹侨 R2 唬崵ꣳnmol/mol 
1 炻⻊孲 0.99993 0.0023 
2 纝㛇炻 0.99992 0.0022 
3 ⛩炻ꃫ 0.99992 0.0033 
4 歌炻ꄍ 0.99998 0.0031 
5 ✳炻⻊焫 0.99999 0.0013 
6 㑞ら 0.99996 0.0022 
7 ✳歌✳炻ꄍ 0.99999 0.0012 

副鶣侨研邍僈7猫炻⻊暟涸剒⡛唬ⴀꣳ㖲⡛✵0.0033 nmol/mol⚂㖈0.1~10 nmol/mol薴㔵ⰻッ梡葻
㥩涸絁䚍կ絕卓邍僈䀙峸SCD唬崵㐼Ⱘ剣馄넞涸唬崵抳併䏞⿺葻㥩涸絁䚍薴㔵կ 

2.1.3 炻⻊暟ⴔ區姻烁䏞崵霚 
呏研㹊낉䖤ⵌ涸ぐ炻⻊暟叻ⲥ刼絁倰玐ㄤ䎂㖲ㆇ䎾㔔㶩ⴔⵆ雦皾呋ㅷ⚥ぐ絆ⴔ涸ゎꆀ搬た雦皾ぐ⻊

ざ暟絆ⴔ姻烁䏞կ 
䭽♴䒭雦皾  𝐵 = 𝑥̅ − 𝑥௖ோ௠𝑥௖ோ௠  𝐵ˋˋ絆ⴔ涸姻烁䏞  𝑥̅ˋˋ 呋ㅷꅾ撑崵ꆀ絕卓䎂㖲⧩ 𝑥஼ோ௠ˋˋ呋ㅷ涸ꂁⵖ⧩ 
呏研ぐ炻⻊暟絆ⴔ涸䎂㖲ㆇ䎾㔔㶩雦皾䖤ⵌぐ崽䏞挿涸姻烁䏞忘駈姻烁䏞㼭✵30%叻ⲥ낉霆銳宠կ

Ⱖ絕卓㥵邍6䨾爙կ 
邍 6. 7 猫炻⻊暟 (nmol/mol) 䎂㖲 RF-崽䏞姻烁䏞絕卓(n=3姻烁䏞%) 

No. ⻊ざ暟ぜ獦 
⥂殆傞ꢂ
min 

7 ⚡崽䏞挿nmol/mol 
0.1 0.2 0.5 1.0 2.0 4.0 10 

1 炻⻊孲 4.515 19.07 19.44 13.76 0.04 1.21 3.54 6.56 
2 纝㛇炻 5.128 7.22 0.04 3.43 2.83 3.88 4.13 6.64 
3 ⛩炻ꃫ 11.753 19.58 22.67 17.28 0.33 0.70 1.20 3.73 
4 歌炻ꄍ 12.519 14.96 4.51 0.08 2.33 5.38 6.52 5.51 
5 ✳炻⻊焫 13.700 19.05 3.95 4.13 7.19 9.22 9.67 9.59 
6 㑞ら 18.650 7.65 3.20 1.06 0.18 1.54 1.26 0.63 
7 ✳歌✳炻ꄍ 20.906 6.36 5.52 3.41 1.24 2.20 1.54 1.50 

炻⻊暟吥姻崽䏞薴㔵0.1~10 nmol/molⰻ㼆嫱吥ⲥ刼絁雦皾䨾䖤7⚡崽䏞吥姻挿♲妃崵霚姻烁䏞♸歋
䎂㖲ㆇ䎾㔔㶩雦皾䨾䖤涸姻烁䏞侨研㖲22.67%㽍Ⱖ僽㼆✵0.10 nmol/mol炻⻊孲鵯猫⡛崽䏞⚂僒鄄エ
꣡涸⻊ざ暟⟄⿺⛩炻ꃫծ歌炻ꄍ鵯⚙猫崞䚍暟餘⚙猫姻烁䏞雦皾絕卓⣜搬㼭✵30%导僥✫⟉㐼侮⡤⼾馊
涸珘㹁䚍ծ⟄⿺䀙峸2030-SCD珘㹁涸絁䚍ㆇ䎾կ 

2.1.4 炻⻊暟ⴔ區ꅾ㢕䚍崵霚 
鷥䭊叻ⲥ刼絁䨾剣崽䏞7⚡崽䏞挿鵶絯鵳呋3妃鵳遤ꅾ撑䚍崵霚罌㻋⟉㐼涸珘㹁䚍崵㹁絕卓錛邍

7կ 
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邍 7. 7 猫炻⻊暟(nmol/mol)油꬗獤ꅾ撑䚍絕卓(n=3RSD%) 

No. ⻊ざ暟ぜ獦 
⥂殆傞ꢂ
min 

7 ⚡崽䏞挿nmol/mol 
0.1 0.2 0.5 1.0 2.0 4.0 10 

1 炻⻊孲 4.515 19.07 19.44 13.76 0.04 1.21 3.54 6.56 
2 纝㛇炻 5.128 7.22 0.04 3.43 2.83 3.88 4.13 6.64 
3 ⛩炻ꃫ 11.753 19.58 22.67 17.28 0.33 0.70 1.20 3.73 
4 歌炻ꄍ 12.519 14.96 4.51 0.08 2.33 5.38 6.52 5.51 
5 ✳炻⻊焫 13.700 19.05 3.95 4.13 7.19 9.22 9.67 9.59 
6 㑞ら 18.650 7.65 3.20 1.06 0.18 1.54 1.26 0.63 
7 ✳歌✳炻ꄍ 20.906 6.36 5.52 3.41 1.24 2.20 1.54 1.50 

7⚡崽䏞挿7猫炻⻊暟鵶絯3妃ⴔ區油꬗獤RSD%㖈0.12-4.15%㽍Ⱖ炻⻊孲ծ歌炻ꃫㄤ⛩炻ꃫ鵯❈넞崞
䚍涸暟餘㖈0.1 nmol/mol涸⡛崽䏞宐䎂♴RSD%⣜搬㖈2.48%⟄♴կ忘駈GB/T 37244-2018⚙妃崵㹁⧩涸
湱㼆⨊䊵割㣐✵䎂㖲⧩涸10%涸銳宠կ 

2.1.5 炻⻊暟ⴔ區⽀叻㔐佐桧 
鷥》炻⻊暟叻ⲥ孞⡤⚥ꢂ崽䏞挿0.5 nmol/mol雦皾ぐ崽䏞挿涸㔐佐桧낉霆侨研葻㥩涸絁䚍ծ烁雩

⟉㐼Ɤ劍涸珘㹁朐䙖雦皾崵霚絕卓錛邍8կ 
邍 8. 7 猫炻⻊暟(nmol/mol)⽀叻㔐佐桧n=3㔐佐桧% 

No. ⻊ざ暟ぜ獦 
⥂殆傞ꢂ
min 

7 ⚡吥姻崽䏞挿nmol/mol 

0.1 0.2 0.5 1.0 2.0 4.0 10 

1 炻⻊孲 4.515 100.99 93.07 100.00 101.68 103.46 106.50 108.05 

2 纝㛇炻 5.128 115.84 102.48 100.00 97.33 97.87 98.00 95.71 

3 ⛩炻ꃫ 11.753 102.94 94..23 101.96 99.42 101.37 102.70 104.89 

4 歌炻ꄍ 12.519 114.42 100.96 100.00 95.58 92.60 91.83 92.21 

5 ✳炻⻊焫 13.700 138.24 111.00 100.00 95.46 93.54 93.31 92.99 

6 㑞ら 18.650 103.88 98.06 100.00 97.67 96.89 98.86 97.48 

7 ✳歌✳炻ꄍ 20.906 107.75 100.70 100.00 98.69 98.24 98.69 98.48 

絕卓儑爙⟄0.5 nmol/mol涸炻⻊暟涸⽀叻刼絁雦皾Ⱖ➭⚡崽䏞挿涸㔐佐桧雦皾侨⧩㖈92.21%~138.24%
薴㔵ⰻ10 nmol/mol炻⻊孲涸⽀叻㔐佐桧⚹92.21%0.1 nmol/mol炻⻊孲涸⸈叻㔐佐桧⚹138.24%կ⽀叻
呋ㅷ雦皾Ⱖ➭ぐ崽䏞吥ⲥ挿葻㥩涸㔐佐桧㾝爙✫禹絡馄넞涸珘㹁䚍կ 

2.2 歌ꄏⴔ區 

2.2.1 歌ꄏⴔ區Ⱙ㘗靶㕃 
⿬撑1.2ⴔ區勵⟝㼆歌ꄏ叻孞ꅷ欽GCMS鵳遤ⴔ區ⴔ區Ⱙ㘗靶㕃㥵♴㕃4絆ⴔ⥌䜂錛邍9կ 
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㕃 4. 歌ꄏⴔ區Ⱙ㘗靶㕃SIM 

邍 9 歌ꄏ絆ⴔ⥌䜂邍 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 CAS 〿 ⥂殆傞ꢂ(min 㹁䚍猌㶩 㹁ꆀ猌㶩 

1 歌ꄏ Formaldehyde 50-00-0 4.550 29 30 

2.2.2 歌ꄏⴔ區叻ⲥ刼絁⿺唬ⴀꣳ 
1 μmol/mol涸叻孞絑N2獺ꅺた崽䏞⚹400 nmol/molた絩絯欽N2絑鵂✳紩獺ꅺⵌ20 nmol/mol鵳呋

割ず⡤獤絚ⵖ叻ⲥ刼絁կ鵳呋⡤獤♸崽䏞⿬撑邍10叻ⲥ刼絁㥵㕃5絁䚍⿺唬ⴀꣳ錛邍11կ 
邍 10. 鵳呋⡤獤♸炻⻊暟崽䏞邍SIM 30 

叻孞崽䏞 叻孞(400 nmol/mol) 叻孞(20 nmol/mol) 
鵳呋⡤獤mL 80 200 400 800 40 200 400 800 
崽䏞(nmol/mol) 40 100 200 400 1 5 10 20 

 
㕃 5. 歌ꄏ叻ⲥ刼絁GCMS 

邍 11. 歌ꄏ吥ⲥ刼絁⿺唬ⴀꣳ 

No. ⻊ざ暟ぜ獦 絁䚍湱Ⱒ禹侨 R2 唬ⴀꣳnmol/mol 

1 歌ꄏ 0.99996 0.11 

2.2.3 歌ꄏⴔ區姻烁䏞崵霚 
呏研歌ꄏ涸䎂㖲ㆇ䎾㔔㶩雦皾䖤ⵌぐ崽䏞涸姻烁䏞⿬罌2.1.3侨⧩㖲割㣐✵7.26%忘駈姻烁䏞㼭

✵30%㹊낉銳宠կⰦ絕卓㥵邍12䨾爙կ 
邍 12 歌ꄏ䎂㖲 RF-崽䏞姻烁䏞絕卓(n=3姻烁䏞%) 

No. 
⻊ざ暟ぜ

獦 
⥂殆傞ꢂ 

8 ⚡吥姻刼絁崽䏞挿nmol/mol 
1 5 10 20 40 100 200 400 

1 歌ꄏ 4.550 7.26 2.82 1.54 6.72 6.26 6.52 6.70 5.98 
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2.2.4 歌ꄏⴔ區ꅾ㢕䚍崵霚 
》鷥䭊叻ⲥ刼絁副8⚡崽䏞挿鵶絯鵳呋3妃鵳遤ꅾ撑䚍崵霚罌㻋⟉㐼涸珘㹁䚍崵㹁絕卓錛邍13կ歌

ꄏ㖈ぐ⚡崽䏞挿鵶絯3妃ⴔ區油꬗獤RSD%㖈0.1-9.86%⛓ꢂկ忘駈GB/T 37244-2018⚙妃崵㹁⧩涸湱㼆⨊䊵
割㣐✵䎂㖲⧩涸10%涸銳宠կ 

邍 13. 歌ꄏ油꬗獤ꅾ撑䚍絕卓(n=3RSD%)  

No. ⻊ざ暟ぜ獦 ⥂殆傞ꢂ 
8 ⚡吥姻刼絁崽䏞挿nmol/mol 

1 5 10 20 40 100 200 400 
1 歌ꄏ 4.550 1.99  0.99 9.86 3.56 0.61 0.44 0.10 0.26 

2.2.5 歌ꄏⴔ區㔐佐桧崵霚 
鷥》歌ꄏ叻ⲥ孞⡤⚥ꢂ崽䏞挿20 nmol/mol雦皾ぐ崽䏞挿涸㔐佐桧絕卓錛邍14կ 

邍 14. 歌ꄏ⽀叻㔐佐桧(n=3 %)  

No. ⻊ざ暟ぜ獦 ⥂殆傞ꢂ 
8 ⚡吥姻刼絁崽䏞挿nmol/mol 

1 5 10 20 40 100 200 400 
1 歌ꄏ 4.550 93.43 96.48 92.93 104.29 106.03 106.07 106.46 105.78 

歌ꄏ㖈吥姻崽䏞薴㔵1~400 nmol/molⰻぐ崽䏞挿涸⽀叻㔐佐桧䎂㖲⧩㖈92.93%~106.46%կ 

2.3 剣劼⽖⻊暟ⴔ區 

2.3.1 剣劼⽖⻊暟Ⱙ㘗靶㕃 
剣纸⽖⻊暟GCMSⴔ區Ⱙ㘗靶㕃㥵♴㕃6絆ⴔ⥌䜂邍錛邍15կ 

 
㕃 6. 剣纸⽖⻊暟ⴔ區Ⱙ㘗靶㕃Scan 

邍 15. ⽖⻊暟絆ⴔ⥌䜂邍 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 CAS 〿 ⥂殆傞ꢂ(min 㹁䚍猌㶩 㹁ꆀ猌㶩 

1 ♧守歌掬 Methyl chloride 74-87-3 6.100 52 50 
2 徃歌掬 Bromomethane 74-83-9 8.565 96 94 

3 ♧孮♲守歌掬  Trichlorofluoromethane 75-69-4 11.185 103 101 

4 ✳守歌掬 Dichloromethane 75-09-2 12.760 84 49 

5 곡 1,2-✳守⛩掜 Cis-1,2-Dichloroethylene 156-59-2 16.120 96 61 

6 ♲守歌掬 Trichloromethane 67-66-3 16.510 85 83 

7 㔋守⛩掜 Tetrachloroethene 127-18-4 22.925 129 166 
8 守薅 Chlorobenzene 108-90-7 23.760 77 112 
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2.3.2 剣劼⽖⻊暟ⴔ區叻ⲥ刼絁⿺唬ⴀꣳ 
鸑鵂鵳呋割ず⡤獤涸100 nmol/mol叻孞䖤ⵌ1-100 nmol/mol涸叻ⲥ刼絁鵳呋⡤獤⿺崽䏞錛邍

16鿈ⴔⰩ㘗暟餘叻ⲥ刼絁㥵㕃7剣纸⽖⻊暟叻ⲥ刼絁⥌䜂♸唬ⴀꣳ㥵邍17կ 
邍 16. 鵳呋⡤獤♸崽䏞邍(nmol/mol) 

鵳呋⡤獤(mL) 8 40 64 80 160 400 800 

㹊꣢崽䏞(nmol/mol ) 1 5 8 10 20 50 100 

 

♧守歌掬                    徃歌掬                   ♲守♧孮歌掬 

 

✳守歌掬                   곡-12-✳守⛩掜                  ♲守歌掬 

 
㔋守⛩掜                         守薅 

㕃 7. Ⱙ㘗剣纸⽖⻊暟叻ⲥ刼絁 
邍 17. 鿈ⴔ剣纸⽖⻊暟叻ⲥ刼絁⥌䜂♸唬ⴀꣳ 

No. ⻊ざ暟ぜ獦 絁䚍湱Ⱒ禹侨 R2 唬ⴀꣳ (nmol/mol) 
1 ♧守歌掬 0.9999962 0.88 
2 徃歌掬 0.9999689 0.16 
3 ♧孮♲守歌掬  0.9999770 0.06 
4 ✳守歌掬 0.9999650 0.73 
5 곡 1,2-✳守⛩掜 0.9982336 0.59 
6 ♲守歌掬 0.9999748 0.04 
7 㔋守⛩掜 0.9997675 0.10 
8 守薅 0.9990905 0.02 
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剣纸⽖⻊暟吥姻崽䏞薴㔵1~100 nmol/mol絁䚍薴㔵ⰻぐ暟餘絁䚍湱Ⱒ禹侨㖲㣐✵0.998⟄副կ⚂ぐ
⻊ざ暟涸唬ⴀꣳ㖲㼭✵0.88 nmol/molկ絕卓邍僈䀙峸GCMSⰨ剣✫葻㥩涸絁䚍⿺넞抳併䏞կ 
2.3.3 剣劼⽖⻊暟ⴔ區姻烁䏞崵霚 

呏研剣纸⽖⻊暟䎂㖲ㆇ䎾㔔㶩雦皾䖤ⵌぐ崽䏞涸姻烁䏞⿬罌2.1.3忘駈姻烁䏞㼭✵30%낉叻銳
宠կ 

邍 18. 8 猫剣纸⽖⻊暟䎂㖲 RF-崽䏞姻烁䏞絕卓(n=3姻烁䏞%) 

No. ⻊ざ暟ぜ獦 ⥂殆傞ꢂ 
7 ⚡吥姻崽䏞挿nmol/mol 

1 5 8 10 20 50 100 

1 ♧守歌掬 6.100 2.45 3.58 0.15 0.01 0.32 0.78 0.14 

2 徃歌掬 8.565 6.13 2.53 3.30 1.85 3.76 3.58 4.44 

3 ♧孮♲守歌掬 11.185 12.93 1.09 2.04 1.87 3.57 4.21 4.09 

4 ✳守歌掬 12.760 12.45 1.82 2.04 2.26 3.02 3.26 2.65 

5 곡 1,2-✳守⛩掜 16.120 0.27 4.06 4.57 4.39 2.27 5.99 13.88 

6 ♲守歌掬 16.510 6.02 0.46 2.55 2.03 1.96 1.53 1.02 

7 㔋守⛩掜 22.925 14.04 2.85 0.28 1.75 2.42 5.63 9.33 

8 守薅 23.760 18.52 9.11 6.40 4.30 3.19 14.88 21.80 

⽖⻊暟吥姻崽䏞薴㔵1~100 nmol/molⰻ㼆嫱吥ⲥ刼絁雦皾䨾䖤7⚡崽䏞吥姻挿♲妃崵霚姻烁䏞♸歋
䎂㖲ㆇ䎾㔔㶩雦皾䨾䖤涸姻烁䏞侨研㖈0.01%-21.80%㽍Ⱖ僽㼆✵1 nmol/mol♲妃䎂遤崵㹁⧩涸姻烁䏞
雦皾絕卓⣜搬㼭✵21.80%导僥✫⟉㐼侮⡤⼾馊涸珘㹁䚍կ 

2.3.4 剣劼⽖⻊暟ⴔ區ꅾ㢕䚍崵霚 
鷥䭊叻ⲥ刼絁♫⚡崽䏞挿鵶絯鵳呋3妃鵳遤ꅾ撑䚍崵霚罌㻋⟉㐼涸珘㹁䚍崵㹁絕卓錛邍19կ7猫⽖

⻊暟㖈割ず崽䏞♴油꬗獤RSD%㖈0.13-9.69%⛓ꢂ㽍Ⱖ㖈⡛崽䏞挿1 nmol/mol傞歌ꄏ⟄⿺ぐ⽖⻊暟⣜搬
腊邍梡ⴀ葻㥩ꅾ撑䚍կ 

邍 19. 剣纸⽖⻊暟油꬗獤ꅾ撑䚍絕卓(n=3RSD%) 

No. ⻊ざ暟ぜ獦 ⥂殆傞ꢂ 
7 ⚡吥姻刼絁崽䏞挿nmol/mol 

1 5 8 10 20 50 100 

1 ♧守歌掬 6.100 2.59 3.30 0.73 1.37 0.82 0.81 0.30 

2 徃歌掬 8.565 9.69 5.33 1.63 1.02 1.32 0.31 0.61 

3 ♧孮♲守歌掬 11.185 2.00 1.42 0.97 0.34 0.99 0.32 0.32 

4 ✳守歌掬 12.760 2.82 1.17 2.00 0.48 0.77 0.67 0.19 

5 곡 1,2-✳守⛩掜 16.120 2.80 1.72 1.43 0.91 0.77 1.39 0.16 

6 ♲守歌掬 16.510 4.78 1.59 0.64 0.55 1.21 0.96 0.72 

7 㔋守⛩掜 22.925 0.5 1.24 0.55 1.25 0.16 0.30 0.17 

8 守薅 23.760 2.96 1.47 0.59 0.13 0.87 0.16 0.24 

8猫剣纸⽖⻊暟吥姻崽䏞薴㔵1~100 nmol/mol絁䚍薴㔵ⰻ歌ꄏ⟄⿺ぐ猫⽖⻊暟油꬗獤ꅾ撑䚍㖲㖈9.69%
⟄♴կ忘駈GB/T 37244-2018⚙妃崵㹁⧩涸湱㼆⨊䊵割㣐✵䎂㖲⧩涸10%涸銳宠կ 
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2.3.5剣劼⽖⻊暟⽀叻㔐佐桧 
鷥》⽖⻊暟叻ⲥ孞⡤⚥ꢂ崽䏞挿20 nmol/mol雦皾ぐ崽䏞挿涸㔐佐桧絕卓錛邍20鵳♧姿낉霆侨研葻

㥩涸絁䚍ծ烁雩⟉㐼Ɤ劍涸珘㹁朐䙖կ 
邍 20. 剣纸⽖⻊暟⽀叻㔐佐桧(n=3, %) 

No ⻊ざ暟ぜ獦 ⥂殆傞ꢂ 
7 ⚡吥姻刼絁崽䏞挿nmol/mol 

1 5 8 10 20 50 100 

1 ♧守歌掬 6.100 99.59 103.75 102.24 101.12 102.56 102.33 102.46 
2 徃歌掬 8.565 79.30 92.56 98.68 97.47 100 98.07 98.48 
3 ♧孮♲守歌掬 11.185 119.34 107.45 101.82 103.06 100.20 100.16 100.67 
4 ✳守歌掬 12.760 122.02 106.06 102.05 104.00 101.94 102.30 101.19 
5 곡 1,2-✳守⛩掜 16.120 102.18 96.67 97.94 96.77 99.01 106.62 116.21 
6 ♲守歌掬 16.510 115.31 104.15 101.62 102.10 100.70 101.14 101.93 
7 㔋守⛩掜 22.925 84.26 94.06 96.81 98.18 100 103.54 106.93 
8 守薅 23.760 76.04 86.79 90.59 91.95 100 110.52 117.15 

絕卓儑爙⟄20 nmol/mol涸歌ꄏ⟄⿺ぐ⽖⻊暟涸⽀叻刼絁雦皾Ⱖ➭⚡崽䏞挿涸㔐佐桧雦皾侨⧩㖈
76.04%~122.02%薴㔵ⰻ1 nmol/mol守薅涸⸈叻㔐佐桧⚹76.04%守薅涸1 nmol/mol⸈叻㔐佐桧⚹
122.02%կ⽀叻呋ㅷ雦皾Ⱖ➭ぐ崽䏞吥ⲥ挿葻㥩涸㔐佐桧鵳♧姿霆㹊✫禹絡馄넞涸珘㹁䚍կ 

3. 絕雿 
劥俒ꅷ欽䀙峸GCMS-QP2020 NX+SCD♸Markes歏ⵖⲇ⡛庛㘗곫崽綫⟉翫欽♧妃鵳呋腊♧妃㹊梡

汚ꆀ涸炻⻊暟歌ꄏㄤ剣纸⽖⻊暟涸ず傞ⴔ區կ㹊낉邍僈,汚ꆀ炻⻊暟剒⡛唬ⴀꣳ〳鴪0.003 nmol/mol⚂
㖈0.1 nmol/mol-10 nmol/mol薴㔵ⰻ邍梡ⴀ⠏䒗涸絁䚍R20.9999ㄤ油꬗獤ꅾ撑䚍RSD4.15%կ
歌ꄏず呋㖈1 nmol/mol-400 nmol/mol涸絁䚍R20.9999鴪ⵌ椚䟝佪卓⽖⻊暟涸吥姻崽䏞薴㔵㖈1~100 
nmol/mol絁䚍R20.998葻㥩⚂7猫炻⻊暟㖈0.01 nmol/mol涸⡛崽䏞宐䎂♴油꬗獤RSD%㼭✵3.54%
n=7歌ꄏ㖈1 nmol/mol涸⡛崽䏞♴油꬗獤RSD%㼭✵2.08%n=78猫剣纸⽖⻊暟ず呋㖈1 nmol/mol
油꬗獤RSD%㼭✵7.88%n=7駈⟄霹僈侮㤛禹絡葻㥩涸鵘遤珘㹁䚍模Ⰼ忘駈㕂叻⚥涸銳宠կ霪禹絡偽
꨽巊宆荝ⲇ〳 ⟄㹊梡エ꣡！ծꅷ呋緵ծ孞郍ㄤ㖈絁瘝㢴猫鵳呋倰䒭〳 ⚹割ず䎾欽㖞兞㹐䨪䲿⣘㢴猫⤑ⵄ
⚹孲孞餘ꆀ䱽ⵖ䲿⣘䔂剣⸂涸⥂ꥻկ  
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餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞⚥ CO ㄤ CO2 涸崵㹁 孞湱蒀靶-孹猌

㶩⻊唬崵㐼 

䶰 銳劥俒ꅷ欽䀙峸 GC-2030 孞湱蒀靶⟉ꂁ㢊넞抳併䏞涸腡Ȿ孹猌㶩⻊唬崵㐼PDHID䒊用✫餘㶩❜
䰃芘敍俱歏寑导鲨欽孲孞⚥涸䗎ꆀ涸 COծCO2 ⴔ區倰岁կ㹊낉邍僈COծCO2 㖈 0.05-10μmol/mol 崽䏞薴
㔵ⰻ絁䚍Ⱒ禹葻㥩剒⡛唬ⴀꣳⴔⵆ〳鴪 0.013μmol/mol ㄤ 0.0035μmol/molկ㼆 7 ⚡崽䏞挿涸叻ⲥ孞⡤
ぐ鵳遤鵶絯 7 妃ⴔ區邍僈0.1μmol/mol ⿺⟄♴崽䏞挿 RSD 㼭✵ 4.1%0.1μmol/mol ⟄副崽䏞挿㖲㼭✵
1.0%禹絡㖈抳併䏞ㄤ珘㹁䚍倰꬗鴪ⵌ鳅㥩佪卓模Ⰼ〳⟄忘駈餘㶩❜䰃芘敍俱歏寑㔙叻ㄤ㕂叻涸銳宠կ 

 

Ⱒꝶ霒孞湱蒀靶⟉  孲孞  腡Ȿ孹猌㶩⻊唬崵㐼  CO  CO2 
 

䪮助暵挿 
 ꅷ呋넞抳併䏞涸腡Ȿ孹猌㶩⻊唬崵㐼COծCO2 涸抳併䏞넞կ 
 ꅷ呋Ⰼ嬁絈蒀靶叙倰呩ⴔ猌䏞ㄤ♧孻⻊焫涸油䕎刿㥩կ 
 
孲腊僽♧猫幡裂ծ넞佪ծ㸝Ⰼծ〳䭯絯涸倝腊

彂㖈腊彂ծ❜鸑ծ䊨⚌欰❡곭㚖剣满䊭㣐涸䋑㖞悶
⸂կ孲敍俱歏寑䪮助♸䔲⵸导鲨歏⸓⻊偽綟遰䱹
♸⠛絡涸Ꝋ歏寑湱嫱㖈歏寑ꅾꆀծ䱗佞⿺⯎歏
鿪剣僈儑涸⠏⸷䧭⚹劢勻〄㾝涸倰ぢկ 

孲孞涸餘ꆀ湬䱹䧴ꢂ䱹涸䕧ㆇ敍俱歏寑涸珘㹁
鵘遤ㄤ⢪欽㼑ㄐ㥵H2⚥COծCO2ծ炻⻊暟ծ⽖⻊
暟ծ歌ꄏծ歌ꃑㄤ孽瘝暟餘⠔꣭⡛歏寑崞䚍僒㼋荝
⪶⻊⵫⚥嫫䕧ㆇ歏寑㼑ㄐㄤ鵘遤㸝Ⰼկ 

孲孞勇餘ⴔ區〳⿬撑GB/T 37244-2018叻ⲥ㼆
孲孞⚥勇餘涸ゎꆀꣳ⧩ㄤⴔ區倰岁剣僈烁歲㹁կⰦ

⚥㼆䗎ꆀCOծCO2ⴔ區⣜搬ꅷ欽歌掬鲮⻊拝⸈抠途
猌㶩⻊唬崵㐼FID涸倰岁կ罜剒倝涸孲腊唬崵㔙
⡤叻ⲥT/CECA-G 0181-2022⟄⿺姻㖈饰虊낉叻涸㕂
㹻叻ⲥ㖲ꅷ欽孞湱蒀靶⸈腡Ȿ孹猌㶩⻊唬崵㐼涸倰
岁湱嫱⛓♴霪倰岁唬ⴀꣳ刿㥩㽍Ⱖ㼆♧孻⻊焫
涸ⴔ區刿ⲥ烁կ 

劥俒ꅷ欽䀙峸 GC-2030 孞湱蒀靶⟉ꂁ㢊넞抳併
䏞涸腡Ȿ孹猌㶩⻊唬崵㐼PDHID䒊用✫敍俱歏
寑导鲨欽孲孞⚥涸䗎ꆀ涸 COծCO2 ⴔ區倰岁կ禹絡
㖈抳併䏞ㄤ珘㹁䚍倰꬗鴪ⵌ鳅㥩佪卓կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

Nexis GC-2030 孞湱蒀靶⟉ 

1.2 崵㹁鵂玐 
孞⡤呋ㅷ鸑鵂Ⱉ鸑ꢎꢎ3鵳Ⰶ禹絡껷⯓絑鵂곫ⴔ猌叙PLOT Q-BONDⴔ猌䎇⦶⸔ꢎ4佞瑟㽴

〳腊㢴涸H2Ⲹ㼱H2胜兞㼆た絯ⴔ區涸䕧ㆇկ搬たꢎ4撑⡙㼜暟餘㼋Ⰶⵌ⚺ⴔ區叙1PLOT Q-BOND鵳♧
姿ⴔ猌կⴔ猌た鲽絆ⴔH2ծCO鵳Ⰶ⚺ⴔ區叙2PLOT Msieve 5Aⴔ區鸑鵂ꢎ4涸ⴗ䰃雮CO2➢倾騟湬䱹
鵳ⰆPDHIDⴀ油ꥥたH2ծCOⴀ油կ 
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1.3 ⴔ區勵⟝ 

叙盲庛䏞35˫(20min) 

PDHID 鲿孞He紱䏞 99.9999% 

APC4325kPa8min̔200 kPa/min̔

600 kPa(4min)̔-55 kPa/min̔325 kPa(1.62min) 

APC1350kPa 

APC5440kPa  

APC6300kPa 

鵳呋⡤獤0.5mL

2呋ㅷ⵸㢅椚 
2.1 叻ⲥㅷ涸ⵖ㢊 

歋㔋䊛⚥崵叻暟猰䪮剣ꣳⰖ尽䲿⣘涸禹⴩叻孞Ⱖ絆䧭ㄤ崽䏞⴩✵邍1孲孞䎂邂կ 
邍 1. ぐ叻孞絆ⴔ崽䏞 

No. ⚥俒ぜ獦 
崽䏞µmol/mol 

S1 S2 S3 S4 S5 S6 S7 

1 ✳孻⻊焫 9.80 5.07 2.00 1.00 0.503 0.102 0.0501 

2 ♧孻⻊焫 9.98 5.03 0.20 0.993 0.498 0.101 0.0505 

2.2 呋ㅷⵖ㢊 
⢪欽넞⾓ꛩ櫕ꅷ꧋涸孲孞孞⡤呋ㅷ湬䱹鵶䱹蒀靶⟉㐼鵳孞〡䩧䒓ꢎ꡶䎇靈蒜鷓㹆涸⾓⸂た䭽霃

㹁玐䎸荈⸓鵳呋ⴔ區կ 

3絕卓♸雭雿 

3.1 叻ⲥ孞⡤涸蒀靶㕃 
䭽撑 1.2 ⴔ區鵂玐ㄤ 1.3 涸勵⟝ⴔ區 S1~S7 叻ⲥ孞⡤PDHID ⴔ猌叻ⲥ孞⡤絆ⴔ涸蒀靶㕃㥵㕃 1 䨾

爙ぐ絆ⴔ⥂殆傞ꢂ⴩✵邍 2 ⚥կ 

 
㕃 1 叻ⲥ孞⡤ PDHID ⴔ區靶㕃 

邍 2. 孞⡤ぐ絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂ 

No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂ 唬崵㐼 
1 ✳孻⻊焫 Carbon dioxide 124-38-9 7.118 PDHID 

2 ♧孻⻊焫 Carbon monoxide 630-08-0 14.093 PDHID 

3.2 叻ⲥ刼絁ㄤ唬ⴀꣳ 
ⴔⵆ⢪欽S1~S7叻ⲥ孞⡤鵳呋⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻⨞叻ⲥ刼絁(㥵㕃3䨾爙)կ呏研剒⡛

崽䏞涸S7叻孞涸ⴔ區侨研⟄3⦔⥌㐾嫱雦皾孲孞⚥2猫勇餘絆ⴔ涸倰岁唬ⴀꣳ7妃䎂㖲⧩կぐ絆ⴔ涸
唬ⴀꣳ⟄⿺絁䚍湱Ⱒ禹侨㥵邍3䨾爙կ 
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✳孻⻊焫        ♧孻⻊焫 

㕃 3. ✳孻⻊焫ㄤ♧孻⻊焫叻ⲥ刼絁 
邍 3. ぐ絆ⴔ湱Ⱒ禹侨⿺唬ⴀꣳn=7 

No. 絆ⴔぜ獦   湱Ⱒ禹侨R 唬ⴀꣳ(µmol/mol) 

1 ✳孻⻊焫 0.9997 0.0035 
2 ♧孻⻊焫 0.9991 0.0130 

3.3 㹊낉ꅾ㢕䚍 
⢪欽2.1⚥涸叻呋鵶絯鵳呋7妃罌㻋⟉㐼涸ꅾ撑䚍崵㹁絕卓㥵邍4կ 

邍 4. 孞⡤ぐ絆ⴔ涸油꬗獤ꅾ撑䚍 RSD%n=7 

No. 絆ⴔぜ獦 
油꬗獤 RSD (%) 

S1 S2 S3 S4 S5 S6 S7 

1 ✳孻⻊焫 2.38 4.10 0.84 0.83 0.95 0.83 0.36 

2 ♧孻⻊焫 2.99 1.93 1.18 0.64 0.86 0.49 0.09 

4絕雿 
劥俒䒊用✫敍俱歏寑导鲨欽孲孞⚥涸䗎ꆀ CO ㄤ CO2 涸腡Ȿ孹猌㶩⻊ⴔ區倰岁կ㹊낉邍僈COծCO2

㖈 0.05-10μmol/mol 崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㖲㣐✵ 0.999կCO2 涸剒⡛唬ⴀꣳ鴪 0.0035μ
mol/molCO 涸剒⡛唬ⴀꣳ⛲⡛✵ 0.013μmol/molկ䎇㼆 7 ⚡崽䏞唑䏞涸叻ⲥ孞⡤ぐ鵳遤鵶絯 7 妃ⴔ區
絕卓邍僈 0.1μmol/mol ⿺⟄♴崽䏞挿 RSD 㼭✵ 4.1%0.1μmol/mol ⟄副崽䏞挿㖲㼭✵ 1.0%禹絡㖈抳併
䏞ㄤ珘㹁䚍倰꬗鴪ⵌ鳅㥩佪卓կ霪倰岁♸⠛絡涸歌掬鲮⻊拝⸈ FID 涸倰呩湱嫱抳併䏞刿넞模Ⰼ〳忘駈汚
ꆀ COծCO2 ⴔ區կ 
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孞湱蒀靶岁崵㹁敍俱歏寑导鲨欽孲孞⚥涸孹ծ孿ծ宆ㄤ捎碫 

䶰 銳劥俒ⵄ欽㸝鄳剣孞⡤鵳呋ꢎծ掚㼋唬崵㐼TCDㄤ孲抠途猌㶩⻊唬崵㐼FID涸䀙峸GC-2030孞
湱蒀靶⟉䒊用✫♧猫敍俱歏寑导鲨欽孲孞⚥涸孹ծ孿ծ宆ㄤ捎碫涸崵㹁倰岁կ孹ծ孿ծ宆瘝ぐ絆ⴔ㖈10~600 
μmol/mol崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㣐✵0.9999C1~C6捎碫ぐ絆ⴔ㖈0.1~2 μmol/mol崽䏞薴㔵
ⰻ絁䚍湱Ⱒ禹侨㣐✵0.998孹涸唬崵ꣳ⡛✵24 μmol/mol孿ծ宆涸唬崵ꣳ⡛✵6 μmol/molC1~C6捎碫
涸唬崵ꣳ㖈0.008~0.08 μmol/mol⢪欽䱹鵛唬崵ꣳ涸叻ⲥ孞⡤鵶絯鵳呋6妃孹ծ孿ծ宆ㄤC1~C6捎碫涸油
꬗獤RSD㖲㼭✵2.0%կ霪倰岁抳併皍⤑腊㢿ⲥ烁崵㹁孲孞⚥涸孹ծ孿ծ宆ㄤ捎碫ゎꆀկ 

 

Ⱒꝶ霒孞湱蒀靶⟉  敍俱歏寑  孲孞  掚㼋唬崵㐼  孲抠途猌㶩⻊唬崵㐼 
 

䪮助暵挿 
 鸑鵂⚙⚡孞⡤ꢎㄤ♲呏嬁絈！蒀靶叙絆ざ倰䒭♧妃鵳呋㹊梡孹ծ孿ծ宆ㄤ捎碫勇餘絆ⴔ涸넞佪ⴔ

猌կ 
 唬崵孲孞⚥涸偽纸孞⡤勇餘ㄤ捎碫抳併䏞넞ծꅾ撑䚍㥩կ 

 
孲孞割➑僽偽纸ㄤ剣纸⻊䊨欰❡鵂玐涸ꅾ銳⾲

俱罜⚂僽幡裂넞佪涸腊彂餘ꆀ腊ꆀ㺙䏞㣐〳 ⡲
⚹敍俱歏寑导鲨FCV欽孲孞䎇〳ꨪ寓厩鲮⻊⚹歏
腊կ孲孞涸餘ꆀ⠏⸌湬䱹䕧ㆇ敍俱歏寑涸珘㹁鵘遤
ㄤ⢪欽㼑ㄐⰦ⚥涸孞⡤絆ⴔ㥵O2ծArծN2ծHeծ捎
碫瘝絆ⴔ⠔꣭⡛孲孞ⴔ⾓罜COծCO2ծ炻⻊暟ծ⽖
⻊暟ծ歌ꄏծ歌ꃑㄤ孽瘝暟餘⠔꣭⡛歏寑崞䚍僒㼋
荝⪶⻊⵫⚥嫫䕧ㆇ歏寑㼑ㄐㄤ鵘遤㸝Ⰼկ 

㖈㕂꣢叻ⲥISO 14687-2019ㄤ⚥㕂㕂㹻叻ⲥ
GB/T 37244-2018⚥㖲䊺錞㹁敍俱歏寑导鲨欽孲孞
⚥勇餘涸ゎꆀꣳ⧩կ湡⵸㼆✵捎碫ㄤ偽纸孞⡤⚺
銳ꅷ欽孞湱蒀靶岁鸑鵂ꂁ縨割ず涸唬崵㐼鵳遤唬

崵կ 
歋瀖屘⻊䊨猰㷖灇瑕ꤎ暭㣢ⵖ㹁䊺㹊倶涸孲腊

唬崵㔙⡤叻ⲥշ孲孞⚥孹ծ孿ծ宆ㄤ捎碫涸崵㹁 孞
湱蒀靶-掚㼋ㄤ抠途猌㶩⻊唬崵㐼岁ոT/CECA-G 
0179-2022⟄⿺姻㖈暭㣢饰虊涸孲腊唬崵㕂㹻叻
ⲥ⚥㖲ꅷ欽✫ず傞䵨鲿TCDㄤFID涸孞湱蒀靶欽✵
ⴔ區孲孞⚥孹ծ孿ծ宆ㄤ捎碫կ劥俒⿬罌⟄副叻ⲥ
㖈䀙峸GC-2030孞湱蒀靶⟉副ⵄ欽⚙⚡孞⡤鵳呋
ꢎず傞鵳呋䒊用✫嬁絈！蒀靶叙ⴔ區FCV欽孲孞
⚥孹ծ孿ծ宆ㄤ捎碫勇餘涸崵㹁倰岁կ霪倰岁乼⡲⤑
䰦珘㹁抳併模Ⰼ忘駈FCV欽孲孞涸餘ꆀ港䱽ㄤ唬
崵銳宠կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

GC-2030 孞湱蒀靶⟉ 

1.2 崵㹁⾲椚 
孞⡤呋ㅷ鸑鵂鵳呋！騟ⴔⵆ♸⚙⚡崨騟涸⼧鸑ꢎㄤⰙ鸑ꢎ湱鵶կ鲿孞㼜努翫涸⚙⚡㹁ꆀ梠⚥涸呋ㅷⴔ

ⵆ㼋ⰆTCD崨騟涸곫ⴔ猌叙Q-BOND PLOT⟄⿺FID崨騟涸ⴔ區叙Al2O3կ䔲呋ㅷ孞⚥涸HeծArծO2ծN2ծCH4

Ⰼ鿈鵳ⰆMsieve 5A PLOTⴔ區叙ⴔ猌た歋TCD唬崵✳孻⻊焫⿺C2⟄副ꅾ絆ⴔ鄄导オ罜捎碫絆ⴔ㖈㖈Al2O3

嬁絈！叙ⴔ猌た歋FID唬崵կ 
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1.3 ⴔ區勵⟝ 

叙盲庛䏞30˫(9min)̔25˫/min̔190˫

(20min)  

TCD 鲿孞H2紱䏞 99.9995% 

TCD 庛䏞150˫歏崨80mA匧䚍+ 

APC105kPa紨 10mL/min 

TCD 㽵オ孞H28mL/min 

SPL 庛䏞200˫ 

ⴔ崨嫱10 

鲿孞He紱䏞 99.999% 

䱽ⵖ倰䒭玐䎸崨ꆀ 

4mL/min(3.5min)̔3mL/min̔10mL/min 

(30min) 

FID 庛䏞250˫ 

鵳呋倰䒭⼧鸑ꢎㄤⰙ鸑ꢎ鵳呋0.5mL

2mL 

蒀靶叙 

Rt-Q-BOND PLOT 30m × 0.53mm × 20μm 

Rt-Msieve 5A PLOT 60m × 0.53mm × 50μm 

HP-Al2O3/S 50m × 0.53mm × 15μm 

1.4 ꢎ䱽ⵖ傞ꢂ玐䎸 

곫鵘遤玐䎸 
NO. 傞ꢂ 霃㢊 ✲⟝ 霃㹁⧩ 

1 0.01 絩歏㐼 絩歏㐼 3(0:Off/1:On) 1 

2 1.00 絩歏㐼 絩歏㐼 3(0:Off/1:On) 0 

3 1.05 Ⱖ➭ 䒓映 2 

傞ꢂ玐䎸 
NO. 傞ꢂ 霃㢊 ✲⟝ 霃㹁⧩ 

1 0.01 絩歏㐼 絩歏㐼 1(0:Off/1:On) 1 
2 0.01 絩歏㐼 絩歏㐼 2(0:Off/1:On) 1 
3 1.60 絩歏㐼 絩歏㐼 1(0:Off/1:On) 0 
4 2.00 絩歏㐼 絩歏㐼 2(0:Off/1:On) 0 

2呋ㅷ⵸㢅椚 
2.1 叻ⲥㅷ涸ⵖ㢊 

歋㔋䊛⚥崵叻暟猰䪮剣ꣳⰖ尽䲿⣘涸禹⴩叻孞Ⱖ絆䧭ㄤ崽䏞⴩✵邍1孲孞䎂邂կ 
 

邍 1. ぐ叻孞絆ⴔ崽䏞 

No. ⚥俒ぜ獦 
崽䏞µmol/mol 

S1 S2 S3 S4 S5 S6 

1 孹 301 606 99.0 52.1 29.8 10.2 
2 孿 99.6 303 49.2 20.3 9.88 5.10 
3 宆 101 306 49.8 20.6 9.99 5.16 
4 歌掬 1.99 200 99.4 1.01 0.0995 10.0 
5 ⛩掬 2.06 1.04 0.521 0.207 0.103 ˋˋ 
6 ⚋掬 1.96 0.988 0.495 0.197 0.0983 ˋˋ 
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7 姻♨掬 2.00 1.01 0.505 0.201 0.100 ˋˋ 
8 姻䧥掬 1.94 0.981 0.492 0.195 0.0976 ˋˋ 
9 姻䊹掬 1.94 0.977 0.489 0.194 0.0972 ˋˋ 

10 薅 1.94 0.977 0.489 0.194 0.0971 ˋˋ 
11 歌薅 1.94 0.979 0.490 0.195 0.0973 ˋˋ 

2.2 呋ㅷⵖ㢊 
⢪欽넞⾓ꛩ櫕ꅷ꧋涸孲孞孞⡤呋ㅷ湬䱹鵶䱹蒀靶⟉㐼鵳孞〡䩧䒓ꢎ꡶䎇靈蒜鷓㹆涸⾓⸂た䭽霃

㹁玐䎸荈⸓鵳呋ⴔ區կ 

3絕卓♸雭雿 
3.1 叻ⲥ孞⡤涸蒀靶㕃 

䭽撑 1.2 倰岁⾲椚ㄤ 1.3ծ1.4 涸勵⟝ⴔ區 S1~S6 叻ⲥ孞⡤♧妃鵳呋㹊梡叻孞⚥涸宕⛉䚍孞⡤ Heծ
ArծN2 鄄 Msieve 5A 嬁絈！蒀靶叙ⴔ猌絑 TCD 唬崵䨾剣捎碫絆ⴔ歋 Al2O3 嬁絈！蒀靶叙ⴔ猌絑 FID 唬崵կ
TCD ㄤ FID 鸑麤ⴔ猌叻ⲥ孞⡤絆ⴔ涸蒀靶㕃㥵㕃 1ծ2 䨾爙ぐ絆ⴔ⥂殆傞ꢂ⴩✵邍 2 ⚥կ 

 
㕃 1 叻ⲥ孞⡤ TCD 鸑麤靶㕃 

 
㕃 2. 叻ⲥ孞⡤ FID 鸑麤靶㕃 

邍 2. 孞⡤ぐ絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂ 
NO. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 唬崵㐼 

1 孹 Helium 7440-59-7 2.877 TCD 

2 孿 Argon 7440-37-1 3.748 TCD 

3 宆 Nitrogen 7727-37-9 3.817 TCD 
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4 歌掬 Methane 74-82-8 3.211 FID 

5 ⛩掬 Ethane 74-84-0 4.099 FID 

6 ⚋掬 Propane 74-98-6 7.582 FID 

7 姻♨掬 n-Butane 106-97-8 12.689 FID 

8 姻䧥掬    n-Pentane 109-66-0 14.543 FID 

9 姻䊹掬 n-Hexane 110-54-3 16.053 FID 

10 薅 Benzene 71-43-2 19.096 FID 

11 歌薅 Toluene 108-88-3 25.759 FID 

3.2 叻ⲥ刼絁ㄤ唬ⴀꣳ 
ⴔⵆ⢪欽S1~S6叻ⲥ孞⡤鵳呋⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻⨞叻ⲥ刼絁կ鷥》鿈ⴔⰩ㘗絆ⴔ涸叻

ⲥ刼絁㥵㕃3䨾爙կ呏研ゎⰌ鿈11猫絆ⴔ⚂捎碫⚹剒⡛崽䏞涸S5叻孞涸ⴔ區侨研⟄3⦔⥌㐾嫱雦皾孲孞⚥
11猫勇餘絆ⴔ倰岁涸唬ⴀꣳ6妃䎂㖲⧩կぐ絆ⴔ涸唬ⴀꣳ⟄⿺絁䚍湱Ⱒ禹侨㥵邍3䨾爙կ 

 
孹      孿      宆 

 

歌掬      ⚋掬      姻䊹掬 

㕃 3. 鿈ⴔⰩ㘗絆ⴔ涸叻ⲥ刼絁 
邍 3. ぐ絆ⴔ湱Ⱒ禹侨⿺唬ⴀꣳn=6 

No. 絆ⴔぜ獦 湱Ⱒ禹侨R2 唬ⴀꣳ(µmol/mol) No. 絆ⴔぜ獦 湱Ⱒ禹侨R2 唬ⴀꣳ(µmol/mol) 
1 孹 0.9999 23.9 7 姻♨掬 0.9999 0.012 
2 孿 0.9999 4.5 8 姻䧥掬 0.9999 0.012 
3 宆 0.9999 5.6 9 姻䊹掬 0.9998 0.008 
4 歌掬 0.9999 0.075 10 薅 0.9984 0.009 
5 ⛩掬 0.9999 0.031 11 歌薅 0.9958 0.008 
6 ⚋掬 0.9999 0.029     
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3.3 㹊낉ꅾ㢕䚍 
⢪欽2.1⚥涸S5叻呋鵶絯鵳呋6妃罌㻋⟉㐼涸ꅾ撑䚍崵㹁絕卓⴩✵邍4⚥կ 

邍 4. 孞⡤ぐ絆ⴔ涸油꬗獤ꅾ撑䚍 RSD%n=6 
No. 絆ⴔぜ獦 油꬗獤 RSD (%) No. 絆ⴔぜ獦 油꬗獤 RSD (%) 

1 孹 1.21 7 姻♨掬 1.04 
2 孿 1.26 8 姻䧥掬 0.60 
3 宆 0.74 9 姻䊹掬 1.78 
4 歌掬 1.15 10 薅 0.65 
5 ⛩掬 1.15 11 歌薅 1.61 
6 ⚋掬 1.11    

4絕雿 
劥俒ꅷ欽䀙峸 GC-2030 孞湱蒀靶⟉䒊用✫ TCD ㄤ FID 唬崵 FCV 欽孲孞⚥涸孹ծ孿ծ宆ㄤ捎碫涸崵㹁

倰岁կ霪倰岁絁䚍薴㔵ⰻ鳅㺈孹ծ孿ծ宆瘝絆ⴔ㖈 10~600 μmol/mol 崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹
侨㣐✵ 0.9999C1~C6 捎碫絆ⴔ㖈 0.1~2 μmol/mol 崽䏞薴㔵ⰻ絁䚍湱Ⱒ禹侨㣐✵ 0.998倰岁抳併䏞넞
孹涸唬崵ꣳ⡛✵ 25 μmol/mol孿ծ宆涸唬崵ꣳ⡛✵ 6 μmol/molC1~C6 捎碫涸唬崵ꣳ㖈 0.008~0.07 μ
mol/mol倰岁ꅾ撑䚍葻㥩鵶絯 6 妃鵳呋崵霚孹ծ孿ծ宆ㄤ捎碫涸油꬗獤 RSD 㖲㼭✵ 2%կ霪倰岁乼⡲
皍⤑腊䎛岌欽✵ FCV 欽孲孞䧴Ⱖ➭䊨⚌欽孲⚥涸孹ծ孿ծ宆ㄤ捎碫ゎꆀ涸唬崵կ 
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猌㶩蒀靶岁崵㹁餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞⚥⽖⻊暟⿺歌ꃑ涸ゎ

ꆀ 

䶰 銳劥俒⢪欽䀙峸䫈ⵖ㘗猌㶩蒀靶⟉䒊用✫崵㹁餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞⽖⻊暟⿺歌ꃑ涸ⴔ區倰
岁կ倰岁ꅷ欽孲孻⻊꜅巵峤巊ㄤ꣊猌㶩❜䰃蒀靶叙⢪欽㢪叻岁㹁ꆀ⽖⻊暟⿺歌ꃑ㖈0.2 mg/L-1.0 mg/L
崽䏞薴㔵ⰻ絁䚍湱Ⱒ禹侨㣐✵0.999⟉㐼唬ⴀꣳ㖲㼭✵0.010 mg/L⟉㐼㹁ꆀꣳ㖲㼭✵0.029 mg/Lկ⢪
欽⚥⡛넞♲⚡割ず崽䏞叻ⲥ很巊ⴔⵆ鵶絯鵳呋6ꛏ⽖⻊暟⿺歌ꃑ⥂殆傞ꢂRSD㖈0.27%~0.47%薴㔵ⰻ油
꬗獤RSD%0.42~1.79%薴㔵ⰻկ孲孞⚥守猌㶩ծ歌ꃑ呏猌㶩⸈叻㔐佐桧㖈86.70%~106.25%⛓ꢂկ霪倰岁忘
駈叻ⲥշ餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞 偽纸⽖⻊暟ծ歌ꃑ涸崵㹁 猌㶩蒀靶岁䖄宠䠑錛珳ո倰岁銳宠
〳⚹湱Ⱒ➢⚌➃プ䲿⣘⿬罌կ 

 

Ⱒꝶ霒猌㶩蒀靶  孲孞  守猌㶩 歌ꃑ呏猌㶩 
 

䪮助暵挿 
 湱鳅✵⿬罌倰岁劥倰呩Ⱘ剣刿넞涸ⴔ區佪桧կ 
 倰岁抳併䏞넞〳⟄鴪ⵌ⿬罌叻ⲥ唬ⴀꣳ涸 1/10 ⟄♴կ 
 
餘㶩❜䰃芘敍俱歏寑⛲鄄獦⡲翸ざ暟歏鍒餘

敍俱歏寑⚺銳⟄孲腊⡲⚹⚺銳敍俱⚺銳䎾欽✵
鲨鳈ծ獴⸓歏彂ծ悶萛瘝곭㚖կ敍俱歏寑导鲨FCV
僽孲腊涸ꅾ銳鲿⡤⛓♧FCV䨾欽孲♸䊨⚌欽孲割
ずꤑ㼆孲孞紱䏞剣♧㹁銳宠㢪鵮꨽銳㼆孲孞⚥
䕧ㆇ歏寑䚍腊ㄤ㼑ㄐ涸汚ꆀ勇餘鵳遤䱽ⵖկⰦ⚥
守⻊暟鸑鵂䕎䧭〳很䚍守⻊暟絞ざ暟䎇ꥥた小獤㖈
敍俱歏寑芘⚥勻⤛鵳꜉涸很鍒կ歌ꃑエ꣡鵂玐⚥〳

腊⠔❡欰♧孻⻊焫⚥ꢂ⡤♧孻⻊焫涸エ꣡⠔䕧ㆇ
⪶⻊⵫涸崞䚍鸣䧭〳鷟䕧ㆇկ 

劥㹊낉⿬罌շ餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞 
偽纸⽖⻊暟ծ歌ꃑ涸崵㹁 猌㶩蒀靶岁䖄宠䠑錛
珳ո⢪欽䀙峸猌㶩蒀靶⟉䒊用✫崵㹁餘㶩❜䰃芘
敍俱歏寑导鲨欽孲孞⚥⽖⻊暟⿺歌ꃑ涸唬崵倰岁
〳⚹湱Ⱒ➢⚌➃プ䲿⣘⿬罌կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸猌㶩蒀靶⟉ HIC-ESPꂁ縨⥌䜂㥵♴ 
禹絡䱽ⵖ㐼 CBM-20A 膴 孞 纸 DGU-20A3 
鳕  巊  岹 LC-20AD SP×2 叙庛盲 CTO-20AC 
荈⸓鵳呋㐼 SIL-20AC XR 唬崵㐼 CDD-10A VP 
䫈ⵖ㐼 SHY-A-6 蒀靶䊨⡲畀 Labsolutions Ver. 5.118 

1.2 ⴔ區勵⟝  
巊湱蒀靶勵⟝

蒀靶叙 Dionex IonPac TM AS19 (250 mm×4.0 mm I.D. 
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崨⸓湱 A100 mmol/L 孲孻⻊꜅宐很巊B宐 
鵳呋⡤獤 20 μL 崨鸟 0.8 mL/min 
叙庛 35˫ 䫈ⵖ歏崨 75 mA 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 90%傞ꢂ玐䎸錛邍 1 

邍 1. 崨⸓湱唑䏞峤膴玐䎸 
Time(min) Module Command Value 

15.00 Pumps Pump B Conc. 90 
16.00 Pumps Pump B Conc. 70 
25.00 Pumps Pump B Conc. 70 
25.10 Pumps Pump B Conc. 90 
35.00 Controller Stop  

1.3 叻ⲥㅷ很巊涸ꂁⵖ 
ⴔⵆⲥ烁ꆀ》守猌㶩ծ歌ꃑ呏猌㶩ծ徃猌㶩1000 mg/L叻ⲥ很巊鷓ꆀ欽宐獺ꅺ䧭10 mg/L幊ざ叻ⲥ很

巊կⴔⵆ》10 mg/L幊ざ叻ⲥ很巊鷓ꆀ欽宐ꂁⵖ䧭0.2 mg/Lծ0.4 mg/Lծ0.6 mg/Lծ0.8 mg/Lծ1.0 mg/L
涸幊ざ叻ⲥ禹⴩䊨⡲巊կ 

1.4 呋ㅷ⵸㢅椚 
⿬撑叻ⲥշ餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞 偽纸⽖⻊暟ծ歌ꃑ涸崵㹁 猌㶩蒀靶岁䖄宠䠑錛珳ո

鵳遤⵸㢅椚⵸㢅椚崨玐㕃⿺孞⡤佐꧋鄳縨錛㕃1կ 

㕃 1. ⵸㢅椚崨玐㕃⿺孞⡤佐꧋鄳縨 

2絕卓♸雭雿 
2.1 守猌㶩ծ歌ꃑ呏猌㶩⿺徃猌㶩叻ⲥ很巊蒀靶㕃 

 
㕃 2. 瑟涯呋ㅷ⿺守猌㶩ծ歌ꃑ呏猌㶩⿺徃猌㶩叻ⲥ很巊〜⸈蒀靶㕃0.2 mg/L 

2.5 5.0 7.5 10.0 12.5 min

0

500

1000

1500

2000

2500
uV

数数 检检器2:blank_002.lcd A
数数 卤化物卤甲卤 梯浓 检检器1:st0.2_ -10% _003.lcd A

歌
ꃑ
呏 

守
猌
㶩 

徃
猌
㶩 
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2.2 吥ⲥ刼絁ծ唬ⴀꣳㄤ㹁ꆀꣳ 
䭽撑 1.2 고♴ⴔ區勵⟝叻ⲥ禹⴩很巊䭽撑崽䏞➢⡛ⵌ넞涸곡䎸⣜妃副纸崵㹁ⴔⵆ⟄歌ꃑ呏ծ守猌㶩ծ

徃猌㶩涸餘ꆀ崽䏞⚹埇㗂叻Ⱖ㼆䎾涸油꬗獤⚹紷㗂叻絚ⵖ吥ⲥ刼絁㥵㕃 3 䨾爙կ歌ꃑ呏ծ守猌㶩ծ徃
猌㶩㖈 0.2 mg/L-1.0 mg/L 崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r 㣐✵ 0.999ぐ吥ⲥ挿ⲥ烁䏞㖈 97.2%-
107.6%⛓ꢂկ呏研剒⡛崽䏞挿叻呋侨研⟄ 3 ⦔⥌㐾嫱雦皾唬ⴀꣳ⟄ 10 ⦔⥌㐾嫱雦皾㹁ꆀꣳ錛邍 2կ 

 
㕃 3. 吥ⲥ刼絁 

 
邍 2.歌ꃑ呏ծ守猌㶩⿺徃猌㶩涸吥ⲥ刼絁⿺唬ⴀꣳμg/mL 

# 湡叻暟 吥ⲥ刼絁 湱Ⱒ禹侨 r  ⲥ烁䏞% 唬崵ꣳ 㹁ꆀꣳ 
1 歌ꃑ呏 Y = (10447.4)X -257.979 0.9991 97.2-107.6 0.009 0.028 
2 守猌㶩 Y = (16068.1)X-631.025 0.9994 97.5-105.6 0.006 0.021 
3 徃猌㶩 Y = (5971.05)X -252.384 0.9993 96.9-103.1 0.010 0.029 

2.3 礵㺙䏞 
》吥ⲥ刼絁⡛⚥넞♲⚡割ず崽䏞挿叻ⲥ很巊鵶絯鵳呋6妃罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂRSD㖈

0.27%~0.47%薴㔵ⰻ油꬗獤RSD%㖈0.42%~1.79%薴㔵ⰻկⰨ⡤絕卓錛邍3⟉㐼礵㺙䏞葻㥩կ 
邍 3. 礵㺙䏞ꅾ撑䚍絕卓%n=6 

䎸〿 湡叻暟 
0.2 μg/mL 0.6 μg/mL 0.8 μg/mL 

⥂殆傞ꢂ 油꬗獤 ⥂殆傞ꢂ 油꬗獤 ⥂殆傞ꢂ 油꬗獤 

1 歌ꃑ呏 0.37 1.46 0.36 1.12 0.27 0.93 
2 守猌㶩 0.46 1.79 0.43 0.65 0.30 0.42 
3 徃猌㶩 0.47 1.03 0.42 1.20 0.34 1.25 

2.4 㹊꣢呋ㅷ崵㹁⿺ⲥ烁䏞崵㹁 
䭽撑⟄副䒊用涸倰岁㼆 2 ⚡餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞呋ㅷ鵳遤崵㹁呋ㅷ 1 ⚥崵䖤守猌㶩涸

崽䏞⚹ 0.398 mg/L呋ㅷ 2 涸歌ꃑ崽䏞⚹劢唬ⴀկⰦ蒀靶㕃㥵㕃 4 䨾爙կ 
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2.5 5.0 7.5 10.0 min

500

1000

1500

2000

2500

3000

uV

数数 检检器4:S2 add1-1.lcd A
数数 检检器3:sample2.lcd A
数数 检检器2:add1-1.lcd A
数数 检检器1:sample1.lcd A

歌ꃑ呏 守猌㶩 

守
猌
㶩 

歌
ꃑ
呏 

徃猌㶩 

守猌㶩⸈叻呋 
 

呋ㅷ 1 
 

歌ꃑ呏⸈叻呋 
呋ㅷ 2 
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㕃 4.呋ㅷ 1ծ呋ㅷ 2 ⿺⸈叻0.2 mg/L涸〜⸈蒀靶㕃 
ꅷ欽ぢ呋ㅷ 1 ⿺呋ㅷ 2 ⚥⸈叻鵳遤ⲥ烁䏞霚낉կぢ呋ㅷ 1 ㄤ呋ㅷ 2 ⚥ⴔⵆ幑⸈崽䏞⚹ 0.2 mg/Lծ0.5 

mg/Lծ0.8 mg/L 涸 3 ⚡崽䏞宐䎂涸守猌㶩ㄤ歌ꃑ呏猌㶩䭽撑䨾䒊用涸倰岁鵳遤呋ㅷ㢅椚⿺崵㹁կ雦皾
⸈叻㔐佐桧絕卓㥵邍 4 䨾爙կ 

邍 4. ⲥ烁䏞絕卓mg/Ln=2 

呋ㅷ 湡叻暟 瑟涯呋ㅷ ⸈叻崽䏞 ⸈叻絕卓 㔐佐桧% RSD% 

呋ㅷ 1 守猌㶩 0.398 
0.2 0.609 106.25  0.12 
0.5 0.830 86.70  0.085 
0.8 1.184 98.50  0.24 

呋ㅷ 2 歌ꃑ呏 劢唬ⴀ 
0.2 0.206 105.25  1.01 
0.5 0.528 105.50  0.94 
0.8 0.766 95.75  0.19 

3絕雿 
劥俒⢪欽䀙峸猌㶩蒀靶⟉⿬罌叻ⲥշ餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞 偽纸⽖⻊暟ծ歌ꃑ涸崵㹁 猌

㶩蒀靶岁䖄宠䠑錛珳ո䒊用✫餘㶩❜䰃芘敍俱歏寑导鲨欽孲孞⚥⽖⻊暟⿺歌ꃑ涸ⴔ區倰岁䎇鵳遤
✫倰岁㷖罌㻋կ㹊낉絕卓邍僈霪倰岁⵸㢅椚皍⽀⚁㾩䚍䔂忘駈叻ⲥ銳宠〳⚹湱Ⱒ➢⚌➃プ䲿⣘⿬
罌կ  
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곫崽綫-GCMSSCD 岁崵㹁孲孞⚥汚ꆀ炻⻊暟ծ歌ꄏ⿺剣劼⽖⻊

暟 

䶰 銳劥俒ꅷ欽䀙峸孞餘翫欽⟉(GCMS-QP2020NX)ㄤ炻⻊㷖〄⯕唬崵㐼(SCD 唬崵㐼)絕ざ歏ⵖⲇ⡛庛㘗
곫崽綫⟉♧妃鵳呋㹊梡넞紱孲孞⚥汚ꆀ炻⻊暟ծ歌ꄏㄤ剣纸⽖⻊暟涸ず傞ⴔ區կ㹊낉邍僈汚ꆀ炻⻊暟剒⡛
唬ⴀꣳ㖲⠏✵ 0.002nmol/mol⚂㖈 0.01nmol/mol-10nmol/mol 薴㔵ⰻ邍梡ⴀ葻㥩涸絁䚍ㄤꅾ撑䚍կ歌ꄏ
ㄤ剣纸⽖⻊暟ⴔ區ず呋鴪ⵌ葻㥩佪卓歌ꄏ㖈 0.5nmol/mol 涸⡛崽䏞宐䎂♴油꬗獤 RSD%㼭✵ 7%n=6
35 猫剣纸⽖⻊暟㖈 2.5nmol/mol ⡛崽䏞♴涸油꬗獤 RSD%㖈 0.63-3.00%霹僈侮㤛禹絡葻㥩涸鵘遤珘㹁
䚍模Ⰼ忘駈孲敍俱歏寑㕂叻⿺剒倝㔙叻涸銳宠կ 

 

Ⱒꝶ霒孲孞  곫崽綫  炻⻊㷖〄⯕唬崵   炻⻊暟   歌ꄏ 
 

䪮助暵挿 
 GCMSㄤSCD翫欽⟉㐼♧妃鵳呋㹊梡汚ꆀ炻⻊暟ծ歌ꄏㄤ剣纸⽖⻊暟涸ず傞ⴔ區կ 
 ꅷ欽歏ⵖⲇ곫崽綫⟉㢅椚た崽綫佪卓㥩唬崵ꣳ⡛忘駈孲敍俱歏寑叻ⲥ銳宠կ 
 
2022䎃3剢㕂㹻〄㾝佖ꬠ㨼ծ㕂㹻腊彂㽷翫ざ⽪

〄շ孲腊❡⚌〄㾝⚥Ɤ劍錞够2021-2035䎃ո
孲腊⿺孲敍俱歏寑❡⚌㼜鵓勻倝〄㾝纸麁կ孲孞餘
ꆀ僽烁⥂敍俱歏寑姻䌢鵘遤涸Ⱒꝶ㔔稇⛓♧嫱㥵
炻⻊暟ծ歌ꃑծ歌ꄏծ⽖猌㶩瘝勇餘涸㶸㖈䕧ㆇ敍俱
歏寑涸⪶⻊导䎾꣭ ⡛✫歏寑䚍腊կ㔔姼剣嫫勇餘
ⴔ區僽孲敍俱歏寑欽孲ㅷ餘䱽ⵖ涸ꅾ銳鿈ⴔկGB/T 
37244-2018餘㶩❜䰃芘敍俱歏寑导鲨欽敍俱孲孞ㄤ
剒倝㔙⡤叻ⲥT/CECA-G 0180-2022 孲孞⚥ゎ炻⻊

ざ暟ծ歌ꄏㄤ剣纸⽖⻊暟涸崵㹁곫崽綫孞湱蒀靶-炻
⻊㷖〄⯕ㄤ餘靶岁僈烁✫孲孞⚥勇餘涸ⴔ區倰岁
ㄤꣳꆀ⧩կ 

劥俒ꅷ欽GCMS-QP2020 NX+SCD絕ざ歏ⵖⲇ
⡛庛㘗곫崽綫⟉♧妃鵳呋㹊梡汚ꆀ涸炻⻊暟歌
ꄏㄤ剣纸⽖⻊暟涸ⴔ區կ霪禹絡偽꨽巊宆ⲇ⽲〳
⟄㹊梡ꅷ呋緵ծ孞郍ㄤ㖈絁瘝㢴猫鵳呋倰䒭⚹割
ず㖞兞♴孲孞餘ꆀ䱽ⵖ䲿⣘剣⸂⥂ꥻ忘駈孲敍俱
歏寑㕂叻⿺㔙叻涸ⴔ區銳宠կ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

孞湱蒀靶⟉GCMS-QP 2020 NX+SCD-2030 
CIA Advantage -xr˳ 緵荈⸓鵳呋㐼 
Kori-xr ˳ 宐导⿡ꤑ垷㗌 
UNITY-xr ˳ 掚膴꣡⟉ 
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1.2 崨騟㕃 

 
㕃 1. 곫崽綫⟉-GCMS/SCD 崨騟㕃 

1.3 ⴔ區勵⟝ 

1.3.1 孞湱蒀靶 
蒀靶叙 
SH-1 60m̏0.32mm̏1μm 
Shimcap-Deactivated FS 5m̏0.2mm 
玐䎸⼮庛勵⟝ 
35˫(10 min)̔20˫/min̔115˫ (1 min) ̔

25˫/min̔245 ˫ (5 min)  
䱽ⵖ垷䒭䛎⾓,100kPa 
鵳呋〡庛䏞100˫ 
鲿孞넞紱 He紱䏞99.9995% 

1.3.2 餘靶 
猌㶩彂庛䏞250˫ 
⠛鳕絁庛䏞250˫ 
Scan 䪊䲽3.60~25.0min: Scan 薴㔵m/z 

29~300 
SIM 䪊䲽0.2~3.6min: m/z 29ծ30 

1.3.3 SCD  

⸈掚㐼庛䏞850˫ 
䱹〡庛䏞200˫ 
H2 崨鸟80mL/min 
O2 崨鸟10mL/min 
N2 崨鸟40mL/min 

1.3.4 掚膴꣡ 
崨騟庛䏞120˫ 
ⲇ꣆オ䪊50 mL/min1min 
ⲇ꣆⡛庛-30˫ 
ⲇ꣆넞庛280˫3min 
膴宐垷㗌-30˫/300˫ 

1.3.5 緵ꅷ呋勵⟝ 
呋ㅷオ䪊50 mL/min4min 
ꅷ呋⡤獤400-800mL呏研㹊꣢䞔ⲃ㼆鵳呋

ꆀ鵳遤靈侮 
ꅷ呋たオ䪊50 mL/min5min 
崨騟庛䏞120˫

1.4 叻ⲥ孞⡤⥌䜂 
炻⻊暟叻ⲥ孞⡤勻荈⚥㕂崵霚䪮助灇瑕ꤎⰻゎ9猫炻⻊暟孲孞䎂邂崽䏞⚹1×10-6 mol/molկ⢪

欽넞紱孲孞獺ꅺ炻⻊暟幊ざ叻ⲥ孞⡤獺ꅺた崽䏞⚹1.0nmol/molㄤ10nmol/molկ歌ꄏ叻孞勻荈⚥㕂
崵霚䪮助灇瑕ꤎ孲孞䎂邂崽䏞⚹10.0×10-6 mol/molկ⢪欽넞紱孲孞獺ꅺ荛20nmol/molկꅷ欽繠㕂
EPA叻ⲥTO-15叻孞AIR LIQUIDEⰖ尽⽖⻊暟叻孞,宆孞䎂邂⻊ざ暟崽䏞⚹1×10-6 mol/mol⢪欽
넞紱孲孞獺ꅺ崽䏞荛250nmol/molկ 

2. 絕卓♸雭雿 
2.1 炻⻊暟ⴔ區 

2.1.1 炻⻊暟Ⱙ㘗靶㕃 
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䖉崵叻ⲥ呋ㅷꛩ櫕♸Multi Gas CIA Advantage -xr˳ 緵荈⸓鵳呋㐼鵶䱹絑崽綫た鵳呋ⴔ區կ䭽1.2ⴔ
區勵⟝♧妃鵳呋模䧭9猫炻⻊暟涸ず傞崵㹁Ⱙ㘗靶㕃錛㕃2絆ⴔ⥌䜂㥵邍1䨾爙կ 

 
㕃 2 炻⻊暟ⴔ區Ⱙ㘗靶㕃SCD 

邍 1. 炻⻊暟絆ⴔ⥌䜂邍 
䎸〿 ⚥俒ぜ獦 薉俒ぜ獦 CAS 〿 ⥂殆傞ꢂ(min 

1 炻⻊孲 Hydrogen Sulfide 7783-06-4 3.573 

2 纝㛇炻 Carbonyl Sulfide 463-58-1 3.696 

3 歌炻ꃫ Methanethiol 74-93-1 4.396 

4 ⛩炻ꃫ Ethyl Mercaptan 75-08-1 5.682 

5 歌炻ꄍ Dimethyl Sulfide 75-18-3 6.093 

6 ✳炻⻊焫 Carbon Disulfide 75-15-0 6.685 

7 歌⛩炻ꄍ Methylthioethane 624-89-5 10.019 

8 㑞ら Thiophene 110-02-1 12.472 

9 ⛩炻ꄍ Diethyl Sulfide 352-93-2 13.658 

2.1.2 炻⻊暟ⴔ區叻ⲥ刼絁⿺唬ⴀꣳ 
⚹剒㣐ꣳ䏞涸的㣐吥姻刼絁涸銻渷薴㔵〳⟄忘駈0.01~10nmol/mol炻⻊暟涸ⲥ烁ⴔ區կ炻⻊暟叻孞

ꅷ欽獺ꅺ⟉欽H2獺ꅺ⚹1nmol/molㄤ10nmol/mol⚙⚡崽䏞կ鸑鵂⚙⚡割ず崽䏞叻孞涸蔼桾緵鵳呋割ず涸
⡤獤絚ⵖ叻ⲥ刼絁կⰨ⡤鵳呋⡤獤♸崽䏞霼⿬罌꣡䔶邍2㹊꣢崵霚傞〳⟄呏研絁䚍薴㔵靈侮鵳呋⡤獤
ㄤ崽䏞կ吥姻刼絁霫䞔⿬罌㕃3ㄤ邍3կ 

邍 2. 鵳呋⡤獤(mL)♸崽䏞邍(nmol/mol) 
叻孞 1nmol/mol 炻⻊暟叻孞 10nmol/mol 炻⻊暟叻孞 

鵳呋⡤獤 8 16 40 80 200 400 80 200 400 800 
㹊꣢崽䏞 0.01 0.02 0.05 0.1 0.25 0.5 1 2.5 5 10 

 

 
         炻⻊孲                   纝㛇炻                    歌炻ꃫ 

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 min
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        ⛩炻ꃫ                  歌炻ꄍ                  ✳炻⻊焫 

       
     歌⛩炻ꄍ                    㑞ら                ⛩炻ꄍ 

㕃 3. 9 猫炻⻊暟叻ⲥ刼絁 
邍 3. 9 猫炻⻊暟吥ⲥ刼絁⿺唬ⴀꣳ 

綘〿 絆ⴔぜ獦 湱Ⱒ禹侨 R 唬崵ꣳnmol/mol 
1 炻⻊孲 0.9999 0.0015 
2 纝㛇炻 0.9993 0.0008 
3 歌炻ꃫ 0.9996 0.0012 
4 ⛩炻ꃫ 0.9999 0.0012 
5 歌炻ꄍ 0.9996 0.0008 
6 ✳炻⻊焫 0.9987 0.0003 
7 歌⛩炻ꄍ 0.9998 0.0013 
8 㑞ら 0.9996 0.0007 
9 ⛩炻ꄍ 0.9993 0.0007 

副鶣侨研邍僈 9 猫炻⻊暟涸剒⡛唬ⴀꣳ㖲⡛✵ 0.002nmol/mol⚂㖈 0.01~10 nmol/mol 薴㔵ⰻッ梡
葻㥩涸絁䚍կ 

2.1.3 炻⻊暟ⴔ區ꅾ㢕䚍崵霚 
鷥䭊叻ⲥ刼絁⡛ծ⚥ծ넞崽䏞⼓ꢂⰻ4⚡去邍䚍崽䏞挿鵶絯鵳呋6妃鵳遤ꅾ撑䚍崵霚罌㻋⟉㐼涸珘

㹁䚍崵㹁絕卓錛邍4կ 
邍 4. 9 猫炻⻊暟(nmol/mol)油꬗獤ꅾ撑䚍絕卓(n=6RSD%) 

綘〿 ⻊ざ暟 ⥂殆傞ꢂ 0.05 nmol/mol 0.25 nmol/mol 1 nmol/mol 8 nmol/mol 

1 炻⻊孲 3.583 2.87 1.75 2.09 0.60 

2 纝㛇炻 3.704 1.07 0.87 1.46 1.26 

3 歌炻ꃫ 4.407 3.13 1.61 3.44 0.47 

4 ⛩炻ꃫ 5.691 3.33 1.52 2.16 0.81 

5 歌炻ꄍ 6.103 1.08 1.14 0.95 1.01 

6 ✳炻⻊焫 6.694 1.01 0.41 0.77 0.73 

7 歌⛩炻ꄍ 10.033 1.53 0.81 1.04 1.07 

8 㑞ら 12.475 1.05 0.77 0.70 1.19 

9 ⛩炻ꄍ 13.659 1.45 1.17 0.77 1.32 
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㔋⚡崽䏞挿9猫炻⻊暟鵶絯6妃ⴔ區油꬗獤RSD%㖈0.41-3.44%㽍Ⱖ炻⻊孲ծ歌炻ꃫㄤ⛩炻ꃫ鵯❈넞
崞䚍涸暟餘㖈0.05nmol/mol涸⡛崽䏞宐䎂♴RSD%⣜搬㖈3.5%⟄♴կ 

2.2 歌ꄏⴔ區 

2.2.1 歌ꄏⴔ區Ⱙ㘗靶㕃 
⿬撑1.2ⴔ區勵⟝㼆歌ꄏ叻孞ꅷ欽GCMS鵳遤ⴔ區ⴔ區Ⱙ㘗靶㕃㥵♴㕃4絆ⴔ⥌䜂錛邍5կ 

㕃 4. 歌ꄏⴔ區Ⱙ㘗靶㕃 
邍 5. 歌ꄏ絆ⴔ⥌䜂 

䎸〿 ⚥俒ぜ獦 薉俒ぜ獦 CAS 〿 ⥂殆傞ꢂ(min 

1 歌ꄏ Formaldehyde 50-00-0 3.537 

2.2.2 歌ꄏⴔ區叻ⲥ刼絁⿺唬ⴀꣳ 
叻孞絑H2獺ꅺた崽䏞⚹20nmol/mol鵳呋割ず⡤獤絚ⵖ叻ⲥ刼絁կ鵳呋⡤獤♸崽䏞⿬撑邍6叻ⲥ刼

絁㥵㕃5絁䚍⿺唬ⴀꣳ錛邍7կ 
邍 6. 鵳呋⡤獤♸崽䏞邍SIM 30 

鵳呋⡤獤 mL 8 20 40 80 200 400 800 
㹊꣢崽䏞 nmol/mol 0.2 0.5 1 2 5 10 20 

 

 
㕃 5. 歌ꄏ叻ⲥ刼絁 

邍 7. 歌ꄏ吥ⲥ刼絁⿺唬ⴀꣳ 
No. ⻊ざ暟ぜ獦 絁䚍湱Ⱒ禹侨 唬ⴀꣳnmol/mol 

1 歌ꄏ 0.9999 0.11 

2.2.3 歌ꄏⴔ區ꅾ㢕䚍崵霚 
》鷥䭊叻ⲥ刼絁副⡛ծ⚥ծ넞崽䏞⼓ꢂⰻ3⚡去邍䚍崽䏞挿鵶絯鵳呋6妃鵳遤ꅾ撑䚍崵霚罌㻋⟉㐼

涸珘㹁䚍崵㹁絕卓錛邍8կ 
邍 8 歌ꄏ油꬗獤ꅾ撑䚍絕卓(n=6RSD%)  

綘〿 ⻊ざ暟 ⥂殆傞ꢂ/min 0.5nmol/mol 1nmol/mol 10nmol/mol 

1 歌ꄏ 3.537 6.77 4.68 3.59 

Conc. (ppb)
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
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1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

0.0

0.5

1.0

1.5

(x100,000)

甲醛 



 

57 
 

歌ꄏ㖈♲⚡崽䏞挿鵶絯6妃ⴔ區油꬗獤RSD%㖈3.59-6.77%⛓ꢂ㽍Ⱖ㖈0.5nmol/mol涸⡛崽䏞宐䎂
♴油꬗獤RSD%⣜搬㼭✵7%կ 

2.3 剣劼⽖⻊暟ⴔ區 

2.3.1 剣劼⽖⻊暟Ⱙ㘗靶㕃 
剣纸⽖⻊暟GCMSⴔ區Ⱙ㘗靶㕃㥵♴㕃6絆ⴔ⥌䜂邍錛邍9 

 
㕃 6. 剣纸⽖⻊暟ⴔ區Ⱙ㘗靶㕃 

邍 9. ⽖⻊暟絆ⴔ⥌䜂邍 
䎸〿 ⚥俒ぜ獦 薉俒ぜ獦 CAS 〿 ⥂殆傞ꢂ(min 

1 ✳孮✳守歌掬 Dichlorodifluoromethane 75-71-8 3.732 

2 ♧守歌掬 Methyl chloride 74-87-3 3.885 

3 ✳守㔋孮⛩掬 Dichlorotetrafluoroethane 76-14-2 3.962 

4 守⛩掜 Vinyl chloride 75-01-4 4.097 

5 徃歌掬 Bromomethane 74-83-9 4.492 

6 守⛩掬 Chloroethane 75-00-3 4.657 

7 ♧孮♲守歌掬 Trichlorofluoromethane 75-69-4 5.427 

8 1,1-✳守⛩掜 Vinylidene chloride 75-35-4 6.150 

9 ✳守歌掬 Dichloromethane 75-09-2 6.291 

10 ♲孮♲守⛩掬 1,1,2-Trichlorotrifluoroethane 76-13-1 6.632 

11 곡 1,2-✳守⛩掜 Cis-1,2-Dichloroethylene 156-59-2 7.584 

12 ✳守⛩掬 Dichloroethane 107-06-2 7.893 

13 导 1,2-✳守⛩掜 Trans-1,2-Dichloroethylene 156-60-5 9.395 

14 ♲守歌掬 Trichloromethane 67-66-3 10.021 

15 1,2-✳守⛩掬 1,2-Dichloroethane 107-06-2 11.275 

16 ♲守⛩掬 Trichloroethane 71-55-6 11.649 

17 㔋守⻊焫 Tetrachloromethane 56-23-5 12.487 

18 1,2-✳守⚋掬 1,2-Dichloropropane 78-87-5 13.343 

19 ♧徃✳守歌掬 Bromodichloromethane 75-27-4 13.590 

20 ♲守⛩掜 Trichloroethylene 79-01-6 13.648 

21 곡䒭-1,3-✳守-1-⚋掜 Cis-1,3-Dichloropropene 10061-01-5 14.710 

22 导䒭-1,3-✳守-1-⚋掜 Trans-1,3-Dichloropropene  542-75-6 15.358 

23 1,1,2-♲守⛩掬 1,1,2-Trichloroethane 79-00-5 15.537 

24 ✳徃♧守歌掬 Chlorodibromomethane 124-48-1 16.279 

1

2
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25 1,2-✳徃⛩掬 1,2-Dibromoethane 106-93-4 16.524 

26 㔋守⛩掜 Tetrachloroethene 127-18-4 16.996 

27 守薅 Chlorobenzene 108-90-7 17.684 

28 ♲徃歌掬 Tribromomethane 75-25-2 18.303 

29 1,1,2,2-㔋守⛩掬 1,1,2,2-Tetrachloroethane 79-34-5 18.668 

30 守去歌薅 Benzyl chloride 100-44-7 20.462 

31 ꢂ✳守薅 1,3-Dichlorbenzene 541-73-1 20.480 

32 㼆✳守薅 1,4-Dichlorobenzene 106-46-7 20.549 

33 龇✳守薅 1,2-Dichlorobenzene 95-50-1 20.917 

34 1,2,4-♲守薅 1,2,4-Trichlorobenzene 120-82-1 22.767 

35 Ⱉ守♨✳掜 Hexachloro-1,3-butadiene 87-68-3 23.251 

2.3.2 剣劼⽖⻊暟ⴔ區叻ⲥ刼絁⿺唬ⴀꣳ 
鸑鵂鵳呋割ず⡤獤涸250nmol/mol叻孞䖤ⵌ1-100nmol/mol涸叻ⲥ刼絁鵳呋⡤獤⿺崽䏞錛邍10

鿈ⴔⰩ㘗暟餘叻ⲥ刼絁㥵㕃7剣纸⽖⻊暟叻ⲥ刼絁⥌䜂♸唬ⴀꣳ㥵邍11կ 

邍 10. 鵳呋⡤獤♸崽䏞邍(nmol/mol) 

鵳呋⡤獤 mL 8 20 40 80 200 400 800 

㹊꣢崽䏞 1 2.5 5 10 25 50 100 

 
㕃 7. Ⱙ㘗剣纸⽖⻊暟叻ⲥ刼絁 

邍 11. 鿈ⴔ剣纸⽖⻊暟叻ⲥ刼絁⥌䜂♸唬ⴀꣳnmol/mol 
No. ⻊ざ暟ぜ獦 湱Ⱒ禹侨 R 唬ⴀꣳ No. ⻊ざ暟ぜ獦 湱Ⱒ禹侨 R 唬ⴀꣳ 

1 ✳孮✳守歌掬 0.9999 0.007 19 ♧徃✳守歌掬 0.9998 0.013 
2 ♧守歌掬 0.9999 0.451 20 ♲守⛩掜 0.9999 0.014 
3 ✳守㔋孮⛩掬 0.9999 0.008 21 곡䒭-1,3-✳守-1-⚋掜 0.9999 0.012 
4 守⛩掜 0.9998 0.015 22 导䒭-1,3-✳守-1-⚋掜 0.9998 0.015 

Conc. (ppm)
0 20 40 60 80 100

Area

0.000e0

1.000e6

2.000e6

3.000e6

4.000e6 二氟二氯甲烷
y = 39784.66x - 21898.33
R² = 0.9998428    R = 0.9999214

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

Conc. (ppm)
0 20 40 60 80 100

Area

0.000e0

2.000e5

4.000e5

6.000e5

8.000e5

1.000e6
氯乙烷
y = 10750.94x - 6187.004
R² = 0.9997833    R = 0.9998917

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

Conc. (ppm)
0 20 40 60 80 100

Area

0.000e0

5.000e5

1.000e6

1.500e6

2.000e6

2.500e6

顺 1,2-二氯乙烯
y = 28387.62x - 18102.49
R² = 0.9997171    R = 0.9998585

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

Conc. (ppm)
0 20 40 60 80 100

Area

0.000e0

5.000e5

1.000e6

1.500e6

2.000e6

2.500e6

3.000e6
三氯乙烷
y = 30957.16x - 17057.96
R² = 0.9999128    R = 0.9999564

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

Conc. (ppm)
0 20 40 60 80 100

Area

0.000e0

5.000e5

1.000e6

1.500e6

2.000e6

2.500e6

3.000e6

3.500e6
顺式-1,3-二氯-1-丙烯
y = 36309.71x - 28873.08
R² = 0.9998313    R = 0.9999157

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

Conc. (ppm)
0 20 40 60 80 100

Area

0.000e0

5.000e5

1.000e6

1.500e6

2.000e6

四氯乙烯
y = 23614.22x - 9686.468
R² = 0.9999504    R = 0.9999752

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

Conc. (ppm)
0 20 40 60 80 100

Area

0.000e0

1.000e6

2.000e6

3.000e6

4.000e6

间二氯苯
y = 47423.60x - 7974.453
R² = 0.9999958    R = 0.9999979

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

Conc. (ppm)
0 20 40 60 80 100

Area

0.000e0

1.000e6

2.000e6

3.000e6

4.000e6
六氯丁二烯
y = 42066.54x + 437.5816
R² = 0.9999914    R = 0.9999957

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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5 徃歌掬 0.9999 0.025 23 1,1,2-♲守⛩掬 0.9999 0.014 
6 守⛩掬 0.9998 0.031 24 ✳徃♧守歌掬 0.9999 0.010 
7 ♧孮♲守歌掬 0.9998 0.010 25 1,2-✳徃⛩掬 0.9999 0.010 
8 1,1-✳守⛩掜 0.9999 0.015 26 㔋守⛩掜 0.9999 0.013 
9 ✳守歌掬 0.9997 0.025 27 守薅 0.9999 0.008 

10 ♲孮♲守⛩掬 0.9999 0.013 28 ♲徃歌掬 0.9999 0.014 
11 곡 1,2-✳守⛩掜 0.9999 0.022 29 1,1,2,2-㔋守⛩掬 0.9999 0.008 
12 ✳守⛩掬 0.9999 0.017 30 守去歌薅 0.9999 0.012 
13 导 1,2-✳守⛩掜 0.9999 0.457 31 ꢂ✳守薅 0.9999 0.013 
14 ♲守歌掬 0.9999 0.016 32 㼆✳守薅 0.9999 0.018 
15 1,2-✳守⛩掬 0.9998 0.020 33 龇✳守薅 0.9999 0.106 
16 ♲守⛩掬 0.9999 0.014 34 1,2,4-♲守薅 0.9999 0.010 
17 㔋守⻊焫 0.9999 0.013 35 Ⱉ守♨✳掜 0.9999 0.009 
18 1,2-✳守⚋掬 0.9999 0.019     

剣纸⽖⻊暟吥姻崽䏞薴㔵1~100nmol/mol絁䚍薴㔵ⰻぐ猫⽖⻊暟絁䚍湱Ⱒ禹侨㖲㣐✵0.9997⟄副կ 

2.3.3 剣劼⽖⻊暟ⴔ區ꅾ㢕䚍崵霚 
》鷥䭊叻ⲥ刼絁副⡛ծ⚥ծ넞崽䏞⼓ꢂⰻ4⚡去邍䚍崽䏞挿鵶絯鵳呋6妃鵳遤ꅾ撑䚍崵霚罌㻋⟉㐼涸

珘㹁䚍崵㹁絕卓錛邍12կ35猫⽖⻊暟㖈割ず崽䏞♴油꬗獤RSD%㖈0.63-5.26%⛓ꢂ㽍Ⱖ㖈2.5nmol/mol
傞⛲腊邍梡ⴀ葻㥩ꅾ撑䚍կ 

邍 12. 剣纸⽖⻊暟nmol/mol油꬗獤ꅾ撑䚍絕卓(n=6RSD%) 

No. ⻊ざ暟 ⥂殆傞ꢂ 2.5 20 50 100 

1 ✳孮✳守歌掬 3.732 1.92 0.43 0.98 3.84 
2 ♧守歌掬  3.885 1.13 1.39 1.42 4.89 
3 ✳守㔋孮⛩掬 3.962 1.15 1.40 1.25 4.36 
4 守⛩掜 4.097 1.74 1.72 1.55 5.00 
5 徃歌掬 4.492 1.82 1.23 1.75 5.10 
6 守⛩掬 4.657 1.27 1.16 1.22 4.39 
7 ♧孮♲守歌掬  5.427 1.48 0.88 2.59 4.10 
8 1,1-✳守⛩掜 6.150 1.82 1.39 1.14 3.73 
9 ✳守歌掬 6.291 1.54 0.92 1.23 4.31 

10 ♲孮♲守⛩掬 6.632 0.96 1.35 2.16 4.74 
11 곡 1,2-✳守⛩掜 7.584 1.78 0.75 1.40 3.78 
12 ✳守⛩掬 7.893 0.89 0.97 1.74 4.51 
13 导 1,2-✳守⛩掜  9.395 1.09 1.20 1.06 4.09 
14 ♲守歌掬 10.021 0.98 0.71 1.65 4.19 
15 1,2-✳守⛩掬 11.275 1.19 0.56 2.06 3.78 
16 ♲守⛩掬 11.649 1.15 1.00 2.09 3.30 
17 㔋守⻊焫 12.487 1.24 0.79 2.60 3.40 
18 1,2-✳守⚋掬 13.343 3.00 0.58 1.10 4.98 
19 ♧徃✳守歌掬 13.590 2.76 0.97 4.25 4.09 
20 ♲守⛩掜 13.648 2.49 1.29 3.60 5.21 
21 곡䒭-1,3-✳守-1-⚋掜 14.710 1.14 0.66 1.41 4.49 
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22 导䒭-1,3-✳守-1-⚋掜 15.358 0.85 0.79 1.11 4.29 
23 1,1,2-♲守⛩掬 15.537 1.10 0.70 1.38 5.14 
24 ✳徃♧守歌掬 16.279 1.39 1.10 2.39 3.87 
25 1,2-✳徃⛩掬 16.524 1.03 1.18 1.40 5.26 
26 㔋守⛩掜 16.996 1.38 1.31 2.94 4.56 
27 守薅 17.684 0.63 1.11 1.17 4.80 
28 ♲徃歌掬 18.303 1.37 1.69 2.89 1.90 
29 1,1,2,2-㔋守⛩掬 18.668 0.67 1.43 2.57 4.66 
30 守去歌薅 20.462 0.90 0.56 2.22 3.38 
31 ꢂ✳守薅 20.480 1.20 0.96 3.51 2.40 
32 㼆✳守薅 20.549 1.02 1.54 4.53 2.19 
33 龇✳守薅 20.917 1.47 0.73 4.17 2.35 
34 1,2,4-♲守薅 22.767 1.88 0.88 2.39 3.13 
35 Ⱉ守♨✳掜 23.251 2.46 1.13 2.37 2.16 

2.4 ⸈叻㔐佐崵霚 
ꅷ欽넞紱孲孞⚹呋ㅷ孞ⴔⵆ幑⸈炻⻊暟4nmol/molծ歌ꄏ1nmol/mol⽖⻊暟25nmol/mol鷥䭊

Ⱖ⚥28猫鵳遤⸈叻㔐佐崵霚絕卓錛邍13կ 
邍 13. 炻⻊暟ծ歌ꄏㄤ⽖⻊暟⸈叻㔐佐桧(n=6RSD%) 

No. ⻊ざ暟 RSD% 䎂㖲⧩ 㔐佐桧 No. ⻊ざ暟 RSD% 䎂㖲⧩ 㔐佐桧 

1 炻⻊孲 0.80 4.07 102 20 ♲孮♲守⛩掬 0.50 25.09 100 

2 纝㛇炻 0.43 4.12 103 21 곡 1,2-✳守⛩掜 0.60 24.97 100 

3 歌炻ꃫ 0.56 4.15 104 22 ✳守⛩掬 0.80 24.97 100 

4 ⛩炻ꃫ 0.85 4.03 101 23 导 1,2-✳守⛩掜 1.40 24.69 99 

5 歌炻ꄍ 0.95 4.11 103 24 ♲守歌掬 0.64 25.02 100 

6 ✳炻⻊焫 0.88 4.28 107 25 1,2-✳守⛩掬 0.69 24.80 99 

7 歌⛩炻ꄍ 0.89 4.07 102 26 ♲守⛩掬 0.38 24.84 99 

8 㑞ら 1.23 4.12 103 27 㔋守⻊焫 0.58 24.87 99 

9 ⛩炻ꄍ 1.11 4.13 103 28 1,2-✳守⚋掬 0.45 25.07 100 

10 歌ꄏ 4.91 1.00 100 29 ♧徃✳守歌掬 0.64 24.88 100 

11 ✳孮✳守歌掬 0.52 24.97 100 30 ♲守⛩掜 0.82 25.34 101 

12 ♧守歌掬 2.48 23.55 94 31 곡䒭-1,3-✳守-1-⚋掜 0.63 24.71 99 

13 守㔋孮⛩掬 0.71 25.38 102 32 导䒭-1,3-✳守-1-⚋掜 0.87 24.52 98 

14 守⛩掜 0.44 24.75 99 33 1,1,2-♲守⛩掬 0.67 25.21 101 

15 徃歌掬 0.38 25.32 101 34 ✳徃♧守歌掬 0.93 24.85 99 

16 守⛩掬 0.79 24.81 99 35 1,2-✳徃⛩掬 0.76 25.07 100 

17 ♧孮♲守歌掬 0.40 24.89 100 36 㔋守⛩掜 0.78 25.64 103 

18 1,1-✳守⛩掜 0.36 24.56 98 37 ♲徃歌掬 0.98 25.01 100 

19 ✳守歌掬 0.60 24.91 100 38 1,1,2,2-㔋守⛩掬 0.83 26.01 104 
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絕卓儑爙4nmol/mol涸炻⻊暟涸⸈叻㔐佐桧㖈101~107%薴㔵ⰻ1nmol/mol歌ꄏ涸⸈叻㔐佐桧⚹
100%♧守歌掬涸25nmol/mol⸈叻㔐佐桧⚹94%Ⱖ⡮27猫⽖⻊暟㖈25nmol/mol涸⸈叻㔐佐桧94~104%կ
⸈叻呋ㅷ葻㥩涸㔐佐桧㾝爙✫禹絡馄넞涸珘㹁䚍կ 

3. 絕雿 
劥俒ꅷ欽GCMS-QP2020 NX+SCD絕ざ歏ⵖⲇ⡛庛㘗곫崽綫⟉♧妃鵳呋㹊梡汚ꆀ涸炻⻊暟歌ꄏㄤ

剣 纸 ⽖ ⻊ 暟 涸 ⴔ 區  㹊 낉 邍 僈 , 汚 ꆀ 炻 ⻊ 暟 剒 ⡛ 唬 ⴀ ꣳ 〳 鴪 0.002nmol/mol  ⚂ 㖈 0.01nmol/mol-
10nmol/mol薴㔵ⰻ邍梡ⴀ葻㥩涸絁䚍ㄤꅾ撑䚍կ歌ꄏㄤ剣纸⽖⻊暟ⴔ區ず呋鴪ⵌ椚䟝佪卓歌ꄏ涸吥姻崽
䏞薴㔵㖈0.2~20nmol/molR=0.9999⽖⻊暟⟄♧守歌掬⚹Ⱙ㘗⻊ざ暟吥姻崽䏞薴㔵1~100nmol/mol
R=0.9997⚂歌ꄏ㖈0.5nmol/mol涸⡛崽䏞宐䎂♴油꬗獤RSD%㼭✵7%n=62.5nmol/mol⡛崽䏞♴
涸35猫剣纸⽖⻊暟油꬗獤RSD%㖈0.63-3.00%駈⟄霹僈侮㤛禹絡葻㥩涸鵘遤珘㹁䚍模Ⰼ忘駈GB/T 37244-
2018⿺剒倝㔙⡤叻ⲥT/CECA-G 0180-2022瘝涸銳宠կ霪禹絡偽꨽巊宆ⲇ⽲〳⟄㹊梡エ꣡！ծꅷ呋緵ծ孞
郍ㄤ㖈絁瘝㢴猫鵳呋倰䒭〳⚹割ず䎾欽㖞兞㹐䨪䲿⣘⤑ⵄ⚹孲孞餘ꆀ䱽ⵖ䲿⣘剣⸂⥂ꥻկ 
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GC-2030 SCD 崵㹁孲孞⚥䗎ꆀ䕎䙖炻 

䶰 銳劥俒⢪欽䀙峸孞湱蒀靶⟉Nexis GC-2030 SCD䒊用✫崵㹁孲孞⚥涸䗎ꆀ炻⻊孲ծ纝㛇炻ծ歌炻ꃫծ⛩
炻ꃫծ歌炻ꄍծ✳炻⻊焫ծ〈♨炻ꃫծ歌㛇⛩㛇炻ꄍծ⛩炻ꄍծ㔋孲㑞ら瘝䕎䙖炻涸ⴔ區倰岁կ⢪欽荈⸓孞
⡤鵳呋ꢎ呋ㅷ絑DB-Sulfur嬁絈叙ⴔ猌た鵳ⰆSCD唬崵絕卓儑爙副鶣炻⻊暟唬崵♴ꣳ⚹10ppb(V/V)紩
㖈1.0~20.0mg/m3涸崽䏞薴㔵ⰻ10猫炻⻊暟叻ⲥ刼絁絁䚍湱Ⱒ禹侨㖲⠏✵0.9998油꬗獤RSD㖲⠏✵1%
n=4劥倰岁ꅾ撑䚍ㄤ抳併䏞葻㥩ⴔ區傞ꢂ瀊〳欽✵孲孞猫䗎ꆀ炻⻊暟絆ⴔ涸崵㹁կ 

 

Ⱒꝶ霒孞湱蒀靶⟉  SCD  孲孞  䕎䙖炻  炻⻊暟 
 
孲孞⡲⚹䊨⚌⾲俱䎃嶊餩ꆀ馄鵂2500♰ょկ

շ⚥㕂孲腊彂⿺敍俱歏寑❡⚌涯淼⛼ո⚥䭷ⴀ孲
腊㼜䧭⚹⚥㕂腊彂⡤禹涸ꅾ銳絆䧭鿈ⴔկ곫雦ⵌ
2050䎃孲腊㖈⚥㕂腊彂⡤禹⚥涸⽑嫱紨⚹10%孲
孞꨽宠ꆀ䱹鵛6000♰ょ䎃絑崸❡⧩馄鵂10♰➉⯋կ
Ⰼ㕂⸈孲畀鴪ⵌ10000䏠⟄副❜鸑鵘鳕ծ䊨⚌瘝곭
㚖㼜㹊梡孲腊兜⿺䎾欽敍俱歏寑鲨❡ꆀ鴪ⵌ520♰
鳈/䎃㔿㹁䒭〄歏鄳縨2♰〵㤛/䎃敍俱歏寑禹絡
❡腊550♰〵㤛/䎃կ 

孲腊❡⚌㼜鵓勻倝〄㾝ㄤ倝纸麁㕂ⰻ梡剣㣔
搬孞ⵖ孲ծ撋ⵖ孲ծ〳 ⱄ欰腊彂ⵖ孲ծ歏鍒宐ⵖ孲ծ
䊨⚌ⶰ❡暟ⵖ孲瘝㢴猫倰䒭կ割ず涸欰❡䊨蒌ㄤ紱
⻊倰䒭䨾❡欰涸勇餘ぐ割湱ず罜Ⱖ⚥涸炻⻊暟勇
餘歋✵Ⱖ嫫䚍ծ臱赤䚍瘝暵挿㽍⚹꨽銳ꅾ挿港崵կ 

劥俒⢪欽䀙峸Nexis GC-2030 SCD䒊用✫崵㹁
孲孞⚥炻⻊孲ծ纝㛇炻ծ歌炻ꃫծ⛩炻ꃫծ歌炻ꄍծ
✳炻⻊焫ծ〈♨炻ꃫծ歌㛇⛩㛇炻ꄍծ⛩炻ꄍծ㔋孲
㑞ら瘝䕎䙖炻涸ⴔ區倰岁կ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

孞湱蒀靶⟉Nexis GC-2030 SCD 

1.2 ⴔ區勵⟝ 
鵳呋䟘⻊孞⡤Ⱉ鸑ꢎ䟘⻊㹁ꆀ梠1mL 
鲿孞He 
鲿孞䱽ⵖ倰䒭䛎崨ꆀ 2.0 mL/min 
炻䟘⻊SPL庛䏞200˫    
鵳呋倰䒭ⴔ崨鵳呋  ⴔ崨嫱10:1 

蒀靶叙DB-Sulfur 60m×0.32mm×4.2μm 
SCD䱹〡庛䏞200˫ 
SCD敍掔㐼庛䏞850˫ 
叙庛玐䎸50˫(1min)_10˫/min_120˫

_30˫/min_180˫(4min) 

1.3 》呋⿺鵳呋禹絡 

1.3.1 》呋禹絡 
嶃侴瘝暵婋㢅椚ⰻ㠗涸4L넞⾓》呋ꛩ櫕⿺櫕㣢ꢎ䟘⻊珘崨ꢎ䟘⻊1/16薉㼄割Ꝑꛩ！կ 

1.3.2 鵳呋禹絡 
炻䟘⻊荈⸓Ⱉ鸑鵳呋ꢎ炻䟘⻊1mL㹁ꆀ梠䟘⻊1/16薉㼄割Ꝑꛩ！炻䟘⻊SPLկ 

1.4 叻ⲥ孞⡤⥌䜂 
叻ⲥ孞⡤歋㔋䊛⚥崵叻暟猰䪮剣ꣳⰖ尽欰❡կ孲孞⚹䎂邂孞炻⻊孲ծ纝㛇炻ծ歌炻ꃫծ⛩炻ꃫ♧櫕Ⱖ
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⡮Ⱉ猫炻⻊暟〥㢪♧櫕霫錛邍1կ 
邍 1. 幊ㄤ叻ⲥ呋ㅷ崽䏞⟄炻雦(mg/m3) 

崽䏞 1# 2# 3# 4# 5# 

炻⻊孲 0.996 3.01 5.03 15.1 20.0 

纝㛇炻 1.00 3.02 4.99 15.1 20.0 

歌炻ꃫ 1.03 3.02 5.15 15.6 20.7 

⛩炻ꃫ 0.99 2.99 4.94 14.9 19.8 

歌炻ꄍ 0.999 2.99 5.00 10.0 20.0 

✳炻⻊焫 1.01 3.01 5.03 10.1 20.1 

〈♨炻ꃫ 0.998 2.99 5.00 10.0 20.0 

⛩炻ꄍ 1.00 3.01 5.02 10.1 20.1 

㔋孲㑞ら 0.996 2.99 4.99 10.0 20.0 

2. 絕卓♸雭雿 
2.1 叻呋蒀靶㕃 

䖉崵叻ⲥ呋ㅷꛩ櫕鵶䱹㥩》呋禹絡た模Ⰼ縨䰃♲妃鵶䱹副鵳呋禹絡た縨䰃5ⴔꛦ䭽副鶣ⴔ區勵⟝ⴔ
區կ14ⴔꛦⰻ模䧭孲孞⚥10猫炻⻊暟涸ⴔ區ぐ炻⻊暟ⴔ猌䏞㖲⠏✵3կⰩ㘗蒀靶㕃錛㕃1ㄤ㕃2կ 

 
㕃 1. 孲孞⚥炻⻊暟蒀靶㕃-1 

 
㕃 2. 孲孞⚥炻⻊暟蒀靶㕃-2 

2.2 叻ⲥ刼絁⿺絁䚍湱Ⱒ禹侨 
邍1⚥涸10櫕幊ざ叻ⲥ孞⡤䭽崽䏞➢䏀ⵌ넞涸妃䎸⣜妃鵳呋ⴔ區ぐ4妃⟄崽䏞⚹埇㗂叻䎂㖲油꬗獤

⚹紷㗂叻絚ⵖ叻ⲥ刼絁10猫剣纸暟涸叻ⲥ刼絁㥵㕃3䨾爙絁䚍倰玐⿺湱Ⱒ禹侨錛邍2կ 
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1 炻⻊孲                                   2 纝㛇炻 

 
3 歌炻ꃫ                                    4 ⛩炻ꃫ 

 
5 歌炻ꄍ                                    6 ✳炻⻊焫 

 
7 〈♨炻ꃫ                                8 歌㛇⛩㛇炻ꄍ 

 
9 ⛩炻ꄍ                                    10 㔋孲㑞ら 

㕃 3. 10 猫炻⻊暟叻ⲥ刼絁 
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邍 2. 10 猫炻⻊暟絁䚍倰玐⿺湱Ⱒ禹侨 
⻊ざ暟ぜ獦 絁䚍倰玐 湱Ⱒ禹侨R2 

炻⻊孲 Y = 9931.41X + 89.8927 0.99992 
纝㛇炻 Y = 10138.6X + 1219.08 0.99994 
歌炻ꃫ Y = 10102.2X +515.132 0.99984 
⛩炻ꃫ Y = 10086.4X +911.782 0.99989 
歌炻ꄍ Y = 10306.3X -615.726 0.99997 

✳炻⻊焫 Y = 10659.1X -1118.35 0.99993 
〈♨炻ꃫ Y = 10753.3X -987.799 0.99996 

歌㛇⛩㛇炻ꄍ Y = 10442.0X -1368.21 0.99996 
⛩炻ꄍ Y = 10588.5X-1355.98 0.99995 

㔋孲㑞ら Y = 10166.0X-1784.13 0.99991 

2.3 ꅾ㢕䚍⿺唬崵♴ꣳ 
嫦櫕炻⻊暟幊ざ叻孞ꅾ撑鵳呋4妃崵霚油꬗獤ꅾ撑䚍Ⱖ⚥⟄1.0mg/m3崽䏞挿叻孞涸ꅾ撑䚍剒䊵告⛲

⠏✵1.0%Ⱖ⡮崽䏞挿叻ⲥ呋ㅷ涸ꅾ撑䚍鿪㣐㣐⠏✵1.0%կ⟄1.0mg/m3崽䏞挿ⴔ區絕卓⚹⢾絡雦ꅾ撑䚍♸
唬崵♴ꣳ錛邍3կ 

邍 3. 1.0mg/m3 崽䏞挿唬崵絕卓 
No. ⚥俒ぜ獦 薉俒ぜ獦 CAS 〿 ⥂殆傞ꢂ RSD% LOD(mg/m3 

1 炻⻊孲 hydrogen sulfide 7783-06-4 3.488 0.540 0.012 

2 纝㛇炻 carbonyl sulfide 463-58-1 3.779 0.662 0.011 

3 歌炻ꃫ methyl mercaptan 74-93-1 5.065 0.334 0.016 

4 ⛩炻ꃫ ethyl mercaptan 75-08-1 6.568 0.336 0.017 

5 歌炻ꄍ dimethyl sulfide 75-18-3 6.898 0.454 0.014 

6 ✳炻⻊焫 carbon disulfide 75-15-0 7.526 0.442 0.013 

7 〈♨炻ꃫ 2-Methyl-2-propanethiol 75-66-1 8.576 0.948 0.017 

8 歌㛇⛩㛇炻ꄍ methylthioethane 624-89-5 8.943 0.871 0.013 

9 ⛩炻ꄍ diethyl sulfide 352-93-2 10.524 0.954 0.012 

10 㔋孲㑞ら tetrahydrothiophene 110-01-0 12.609 0.473 0.014 

3. 絕雿 
劥倰岁ꅷ欽䀙峸孞湱蒀靶⟉Nexis GC-2030 SCDⴔ區孲孞⚥䗎ꆀ炻⻊暟Ⱘ剣ⴔ區傞ꢂ瀊ծ抳併䏞넞ծ

ꅾ撑䚍㥩瘝暵挿♸呋ㅷ곫崽綫鄳縨翫纸た〳⟄䖎㥩忘駈շGB/T 37244-2018 餘㶩❜䰃芘敍俱歏寑导鲨欽
敍俱  孲孞ո⚥炻⻊暟涸ⴔ區կ➢叻ⲥ刼絁〳⟄溏ⴀSCD唬崵㐼⥌〿㼆崽䏞涸ㆇ䎾禹侨ぐ猫炻⻊暟鿪紨⚹1.0
×104鵯⚹⢪欽♧猫僒䖤涸叻ⲥㅷⴔ區呋ㅷ涸䕎䙖炻䲿⣘✫䖎㣐涸倰⤑կ 
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GC-2030 ⴔ區孲敍俱歏寑欽孲孞⚥䚪捎⿺偽劼孞⡤勇餘 

䶰 銳劥俒⢪欽䀙峸Nexis GC-2030禹絡孞湱蒀靶⟉⟄㢴ꢎ㢴叙㢴唬崵㐼禹絡䒊用✫崵㹁孲敍俱歏寑欽
孲孞⚥涸䚪捎(⟄CH4雦)⿺He, Ar, O2, N2, CO, CO2, CH4ⴔ區倰岁կ⢪欽䌄オ䪊㣪㤛涸荈⸓ꢎ鵳呋孲孞⚹鲿
孞TCDⴔ區He, Ar, O2, N2FIDⴔ區䚪捎, CO, CO2, CH4կ劥倰岁剣ꅾ撑䚍ㄤ抳併䏞葻㥩ⴔ區傞ꢂ瀊乼⡲
皍⽀瘝暵挿կ 

 

Ⱒꝶ霒孞湱蒀靶⟉  孲腊彂  孲敍俱歏寑  偽纸孞⡤  䚪捎 
 
շ⚥㕂孲腊彂⿺敍俱歏寑❡⚌涯淼⛼ո⚥䭷ⴀ

孲腊㼜䧭⚹⚥㕂腊彂⡤禹涸ꅾ銳絆䧭鿈ⴔկ곫雦ⵌ
2050䎃孲腊㖈⚥㕂腊彂⡤禹⚥涸⽑嫱紨⚹10%孲
孞꨽宠ꆀ䱹鵛6000♰ょ䎃絑崸❡⧩馄鵂10♰➉⯋կ
Ⰼ㕂⸈孲畀鴪ⵌ10000䏠⟄副❜鸑鵘鳕ծ䊨⚌瘝곭
㚖㼜㹊梡孲腊兜⿺䎾欽敍俱歏寑鲨❡ꆀ鴪ⵌ520♰
鳈/䎃㔿㹁䒭〄歏鄳縨2♰〵㤛/䎃敍俱歏寑禹絡
❡腊550♰〵㤛/䎃կ 

孲腊⿺孲敍俱歏寑❡⚌㼜鵓勻倝〄㾝ㄤ倝纸麁
㕂ⰻ梡剣㣔搬孞ⵖ孲ծ撋ⵖ孲ծ〳 ⱄ欰腊彂ⵖ孲ծ歏
鍒宐ⵖ孲ծ䊨⚌ⶰ❡暟ⵖ孲瘝㢴猫倰䒭կ割ず涸欰

❡䊨蒌ㄤ紱⻊倰䒭䨾❡欰涸勇餘ぐ割湱ず⪰㶸ㄤ
鲮鵘ծ⸈岤鵂玐꨽銳⥂霆孲孞割鄄寓厩孲孞⚥涸
勇餘ⴔ區僽孲敍俱歏寑欽孲ㅷ餘䱽ⵖ涸ꅾ銳鿈ⴔկ 

劥俒䭽շGB/T 37244-2018餘㶩❜䰃芘敍俱歏寑
导 鲨 欽 敍 俱   孲 孞 ո 涸 餘 ꆀ 銳 宠  鿈 ⴔ ⿬ 罌
շISO21087 Gas analysis ̀  Analytical methods for 
hydrogen fuel ˋ Proton exchange membrane 
(PEM) fuel cell applications for road vehiclesո涸
㛇炄副䒊用✫孲敍俱歏寑欽孲孞⚥䚪捎♸He, Ar, O2, 
N2, CO, CO2, CH4涸ⴔ區倰岁կ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

孞湱蒀靶⟉Nexis GC-2030  

1.2 ⴔ區勵⟝ 
鲿孞櫕鄳 H299.999% 
叙庛玐䎸䛎庛 50˫  
MTN(歌掬鲮⻊拝)庛䏞350˫ 
FID1 庛䏞150˫ 
TCD 庛䏞85˫, 150mA 
TCD 侨研ꅷ꧋䒁鵷 0.5min 

鵳呋倰䒭荈⸓ꢎ鵳呋1.02.0mL 㹁ꆀ梠 
蒀靶叙: 䚪捎ⴔ區⚁欽叙 1m 
SC-ST 1m 
Ar/O2 ⴔ猌⚁欽叙 2m 
MS-13X 80/100mesh 3m 

1.3 ⟉㐼崨騟㕃 
呋ㅷ㖈⟉㐼ⰻ鿈涸鵳呋ծⴔ猌ծ唬崵爙䠑㕃錛㕃1կ 
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㕃 1. ⟉㐼崨騟㕃 

1.4 ⟉㐼✲⟝ 
⟉㐼荈⸓鵘遤傞ꢂ玐䎸錛邍1կ 

邍 1. 傞ꢂ玐䎸邍 
傞ꢂ(ⴔꛦ) 霃㢊 ✲⟝ 霃㹁⧩ 

0.01 絩歏㐼 絩歏㐼 1(0:Off/1:On) 1 

0.01 絩歏㐼 絩歏㐼 3(0:Off/1:On) 1 

1.60 絩歏㐼 絩歏㐼 2(0:Off/1:On) 1 

1.60 TCD 匧䚍(1:+/2:-) 2 

3.60 絩歏㐼 絩歏㐼 1(0:Off/1:On) 0 

3.60 絩歏㐼 絩歏㐼 2(0:Off/1:On) 0 

3.60 絩歏㐼 絩歏㐼 3(0:Off/1:On) 0 

3.90 TCD 匧䚍(1:+/2:-) 1 

2呋ㅷ⵸㢅椚 
2.1 叻ⲥㅷ涸ⵖ㢊 

歋㔋䊛⚥崵叻暟猰䪮剣ꣳⰖ尽䲿⣘涸叻孞(µL/L)He 336μL/LAr 10.8μL/L O2 10.8μL/L, N2 54.4μL/L, 
CO 2.27μL/L, CH4 5.46μL/L, CO2 5.47μL/L, H2䎂邂孞կ 

2.2 呋ㅷⵖ㢊 
副鶣叻ⲥ呋ㅷ絑珘⾓珘崨鄳縨た欽割Ꝑꛩ！♸⟉㐼涸呋ㅷ鵳〡湱鵶⯎ⴔ縨䰃た鵳遤ⴔ區կ 

3絕卓♸雭雿 
3.1 叻孞涸蒀靶㕃 

䭽撑㕃 1 崨玐⾲椚ㄤ 1.2 勵⟝ⴔ區叻ⲥ孞⡤TCD 唬崵㐼ⴔ區 Ar, O2, He, N2蒀靶㕃錛㕃 2FID 唬
崵㐼ⴔ區䚪捎(⟄ CH4 雦), CO, CH4, CO2蒀靶㕃錛㕃 3կ 
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㕃 2. TCD 蒀靶㕃 

 
㕃 3. FID 蒀靶㕃 

邍 2. 絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂ(TCD) 
No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 

1 孿孞 argon 7440-37-1  0.971 

2 孻孞 oxygen 7782-44-7 1.215 

3 孹孞 helium 7440-59-7 2.003 

4 宆孞 nitrogen 7727-37-9 2.737 

邍 3. 絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂ(FID) 

No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 

1 䚪捎 total hydrocarbons /  0.262 

2 ♧孻⻊焫 carbon monoxide 630-08-0 0.490 

3 歌掬 methane 74-82-8 1.024 

0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 min

0

10

20

30

40

50

60

70

80

90

100

110

uV
TCD 

1 2

3

4

0.0 0.5 1.0 1.5 2.0 2.5 3.0 min

0

2500

5000

7500

10000

12500

15000

uV
FID 

5 6

7

8



 

69 
 

4 ✳孻⻊焫 carbon dioxide 124-38-9 2.817 

3.2 㹊낉ꅾ㢕䚍ㄤ唬ⴀꣳ 
⟄姼叻呋鵶絯鵳呋7妃罌㻋⟉㐼涸ꅾ撑䚍կ㹊낉崵㹁絕卓錛邍4կ呏研叻ⲥㅷ侨研雦皾孞⡤絆ⴔ涸

唬ⴀꣳ(S/N=3)岤䠑䚪捎僽⟄CH4雦㥵邍4䨾爙կ 
邍 4. 孞⡤絆ⴔ涸油꬗獤ꅾ撑䚍 RSD%n=7⿺唬ⴀꣳ 

No. ⚥俒ぜ獦 ꬗獤 RSD% 唬ⴀꣳ(μL/L 
1 孿孞 1.16 1.25 
2 孻孞 3.11 1.62 
3 孹孞 0.36 4.75 
4 宆孞 0.31 0.87 
5 䚪捎 0.21 0.07 
6 ♧孻⻊焫 0.42 0.03 
7 歌掬 0.20 0.04 
8 ✳孻⻊焫 0.47 0.14 

4絕雿 
孲孞⚥勇餘馄叻割➑⠔䕧ㆇⵌ⪰㶸ծ鲮鵘ծ⯎鄳鵂玐涸㸝Ⰼ罜⚂刿⚚ꅾ涸僽⠔䕧ㆇ腊彂歏寑涸鲮⻊

佪桧ծ⢪欽㼑ㄐㄤ⢪欽㸝Ⰼ䨾⟄շGB/T 37244-2018ո⚚呔錞㹁✫ぐ猫勇餘涸餘ꆀ䱽ⵖ䭷叻鿈ⴔ餘ꆀ䭷
叻錛邍 5կ 

邍 5. շGB/T 37244-2018ո鿈ⴔ勇餘 餘ꆀ䭷叻 
⻊ざ暟ぜ獦 He  Ar+N2 O2 CH4 CO CO2 䚪捎 

叻ⲥ錞㹁⧩(ppm) 300 100 5 2 0.2 2 2 

劥俒ⵄ欽䀙峸 Nexis GC-2030 禹絡孞湱㢴ꢎ㢴叙ծ㢴唬崵㐼禹絡䒊用✫孲孞⚥䚪捎(⟄ CH4 雦)⿺ He, 
Ar, O2, N2, CO, CO2, CH4 Ⱃ猫勇餘涸ⴔ區倰岁կ⢪欽荈⸓ꢎ鵳呋倰岁乼⡲皍⽀ծⴔ區傞ꢂ瀊ծꅾ撑䚍ㄤ抳
併䏞葻㥩腊䖎㥩忘駈孲敍俱歏寑欽孲孞⚥副鶣勇餘涸ⴔ區կ 
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GC-2030 PDHID ⴔ區孲敍俱歏寑欽孲孞⚥汚ꆀ偽劼孞⡤ 

䶰 銳劥俒⢪欽䀙峸Nexis GC-2030禹絡孞湱蒀靶⟉ꅷ欽㢴ꢎ㢴叙ծ㢴唬崵㐼禹絡䒊用✫崵㹁孲敍俱歏
寑欽孲孞⚥汚ꆀN2, CO, CO2, CH4ⴔ區倰岁կ⢪欽䌄オ䪊㣪㤛涸荈⸓ꢎ鵳呋ㄤ⚥䗱ⴗⶶ䪮助絕ざPDHID唬
崵㐼涸넞抳併䏞暵䚍㹊梡孲孞⚥汚ꆀ宕⛉孞⡤涸넞抳併䏞ⴔ區կ 

 

Ⱒꝶ霒孞湱蒀靶⟉  孲腊彂  孲敍俱歏寑  偽纸孞⡤  PDHID唬崵㐼 

孲腊Ⱘ剣勻彂䎛ծ敍掔⧩넞ծꨪ 焫䱗瘝⠏⸷䧭
⚹Ⰼ椕剒Ⱘ〄㾝悶⸂涸幡裂腊彂雽㢴㕂㹻♸㖑⼓
鿪㼜孲腊⡲⚹䧶殜䚍腊彂〄㾝կ鵛傈〄䋒涸շ倝傞
去涸⚥㕂腊彂〄㾝ո涯淼⛼䲿ⴀ⸈鸟〄㾝綁孲ⵖ
》ծ⪰鵘ㄤ䎾欽瘝孲腊❡⚌Ꝇ䪮助鄳㢊⤛鵳孲腊
敍俱歏寑䪮助Ꝇծ孲敍俱歏寑导鲨❡⚌Ꝇ〄㾝կ佅
䭯腊彂ぐ梠蒜ぐ㖞兞⪰腊䎾欽满⸂䲀鵳⪰腊♸〳
ⱄ欰腊彂✽邉〄㾝կ 

곫雦ⵌ2050䎃孲腊㖈⚥㕂腊彂⡤禹⚥涸⽑嫱紨
⚹10%孲孞꨽宠ꆀ䱹鵛6000♰ょ䎃絑崸❡⧩馄
鵂10♰➉⯋կⰌ㕂⸈孲畀鴪ⵌ10000䏠⟄副❜鸑鵘
鳕ծ䊨⚌瘝곭㚖㼜㹊梡孲腊兜⿺䎾欽敍俱歏寑鲨
❡ꆀ鴪ⵌ520♰鳈/䎃㔿㹁䒭〄歏鄳縨2♰〵㤛/䎃
敍俱歏寑禹絡❡腊550♰〵㤛/䎃կ 

ꥥ满孲腊〄㾝纸麁涸勻⚰㥵⡦ⲥ烁䘯鸟㹊梡
紱䏞涸ⴔ區䧭⚹䔲⵸꬗⚰涸⚺銳꡼곿孲敍俱涸紱
䏞暵ⵆ僽孲孞⚥♧❈汚ꆀ勇餘涸㶸㖈㼜䕧ㆇ敍俱歏
寑涸⪶⻊⵫䚍腊ㄤ⢪欽㼑ㄐկ 

劥俒䭽շGB/T 37244-2018餘㶩❜䰃芘敍俱歏寑
导 鲨 欽 敍 俱   孲 孞 ո 涸 餘 ꆀ 銳 宠  鿈 ⴔ ⿬ 罌
շISO21087 Gas analysis ̀  Analytical methods for 
hydrogen fuel ˋ Proton exchange membrane 
(PEM) fuel cell applications for road vehiclesո涸
㛇炄副䒊用✫孲敍俱歏寑欽孲孞⚥N2, CO, CO2, CH4

涸ⴔ區倰岁ず傞霪ⴔ區倰岁⛲〳㹊梡䗎ꆀC2H6, 
C2H4, C2H2涸唬崵կ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

孞湱蒀靶⟉Nexis GC-2030  

1.2 ⴔ區勵⟝ 
鲿孞櫕鄳He99.9999% 
㹁ꆀ梠⡤獤1mLծ2mL 
PDHID庛䏞100˫ 
侨研ꅷ꧋鸟桧40ms 
APC1⾓⸂420kpa 
APC2⾓⸂368kpa 
APC3⾓⸂427kap 
APC4⾓⸂352kpa 
APC5⾓⸂450kap 
APC6⾓⸂200kpa 

蒀靶叙 
PC-1: Porapak-N 80/100 mesh  3.2mm̏
2.1mm̏1.0M 
MC-1ㄤMC-2: Molecular Sieve 13X 80/100 
mesh 3.2mm̏2.1mm̏3.0M 
MC-3: Porapak-Q 80/100 mesh  3.2mm̏
2.1mm̏2.0M 
MC-4: Porapak-N 80/100 mesh  3.2mm̏
2.1mm̏3.0M 
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2. 呋ㅷ⵸㢅椚 
2.1 叻ⲥㅷ涸ⵖ㢊 

歋㣐鵶㣐暵孞⡤剣ꣳⰖ尽䲿⣘涸叻孞(µL/L)O2 5μL/L, N2 4.59μL/L, CO 5.02μL/L, CH4 5μL/L, CO2 5.10
μL/L, C2H6 5.05μL/L, C2H4 5.04μL/L, C2H2 5.07μL/L, H2䎂邂孞կ 

2.2 呋ㅷⵖ㢊 
副鶣叻ⲥ呋ㅷ絑珘⾓珘崨鄳縨た欽割Ꝑꛩ！♸⟉㐼涸呋ㅷ鵳〡湱鵶⯎ⴔ縨䰃た鵳遤ⴔ區կ 

3. 絕卓♸雭雿 
3.1 叻孞涸蒀靶㕃 

䭽撑 1.2 勵⟝ⴔ區叻ⲥ孞⡤PDHID ⴔ區絕卓㥵㕃 1կ 

 
㕃 1. PDHID ⴔ區蒀靶㕃 

邍 1. 絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂ 
No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 

1 宆孞 Nitrogen 7727-37-9 4.958 
2 歌掬 Methane 74-82-8 7.726 
3 ♧孻⻊焫 Carbonmonoxide 630-08-0 12.588 
4 ✳孻⻊焫 Carbon dioxide 124-38-9 18.170 
5 ⛩掬 Ethane 200-814-8 22.216 
6 ⛩掜 Ethylene 74-85-1 20.306 
7 ⛩拳 Acetylene 200-816-9 22.864 

 

3.2 㹊낉ꅾ㢕䚍ㄤ唬ⴀꣳ 
⟄姼叻呋鵶絯鵳呋3妃罌㻋⟉㐼涸ꅾ撑䚍կ㹊낉崵㹁絕卓錛邍2կ呏研叻ⲥㅷ侨研雦皾孞⡤絆ⴔ涸

唬ⴀꣳ(S/N=3)㥵邍2䨾爙կ 
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邍 2. 孞⡤絆ⴔ涸油꬗獤ꅾ撑䚍 RSD%n=3⿺唬ⴀꣳ 

No. ⚥俒ぜ獦 ꬗獤 RSD% 唬ⴀꣳ(nL/L 

1 宆孞 0.4478 <10 
2 歌掬 0.2376 10 
3 ♧孻⻊焫 0.2933 30 
4 ✳孻⻊焫 0.6519 10 
5 ⛩掬 0.1719 <10 
6 ⛩掜 0.2160 <10 
7 ⛩拳 0.1352 10 

4絕雿 
孲孞⚥勇餘⠔䕧ㆇⵌ⪰㶸ծ鲮鵘ծ⯎鄳鵂玐涸㸝Ⰼ⛲⠔㼆腊彂歏寑涸鲮⻊佪桧ծ⢪欽㼑ㄐ❡欰䕧ㆇ 

GB/T 37244-2018 㼆ぐ猫勇餘鿪剣僈烁涸ꣳꆀ銳宠劥俒⯎ⴔ〄䮦 Nexis GC-2030 歏㶩孞騟䱽ⵖ涸⠏⸷ծ絕
ざ PDHID 넞抳併䏞ꅷ欽㢴ꢎ㢴叙ծ⚥䗱ⴗⶶ䪮助㹊梡넞紱 H2 ⚥䗎ꆀ N2, CO, CO2, CH4 瘝涸ⴔ區剒⡛
唬ⴀꣳ㖲⡛✵ 30nL/L鵴鵴⠏✵叻ⲥ銳宠կ倰呩㖲⢪欽荈⸓ꢎ鵳呋倰岁乼⡲皍⽀ծꅾ撑䚍ㄤ抳併䏞葻㥩
腊䖎㥩忘駈孲敍俱歏寑欽孲孞汚ꆀ勇餘ⴔ區կ 
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孞湱蒀靶PDHID 唬崵㐼崵㹁넞紱孲孞⚥勇餘ゎꆀ 

䶰 銳劥俒ⵄ欽䵨鲿넞抳併䏞ծ鸑欽㘗腡Ȿ佞歏孹猌㶩⻊唬崵㐼PDHID涸䀙峸Nexis GC-2030孞湱蒀
靶⟉䒊用✫넞紱孲孞⚥勇餘涸崵㹁倰岁կ霪倰岁ꅷ欽㣪㤛オ䪊㘗孞⡤⼧鸑ꢎ鵳呋ⵄ欽㢴ꢎ絆ざⴗⶶ䪮
助佞瑟㣐ꆀ孲孞㼆唬崵涸䎁䪓♧妃鵳呋⽰〳㹊梡넞紱孲⚥䗎ꆀ䧴汚ꆀ孻ծ宆ծ♧孻⻊焫ծ歌掬ծ✳孻
⻊焫ծ⛩掜ծ⛩掬ㄤ⛩拳瘝勇餘涸ⲥ烁崵㹁倰岁珘㹁抳併ꤑ孻孞㢪涸Ⱖ➭勇餘雦皾唬ⴀꣳ10ppb
ꅾ撑䚍葻㥩油꬗獤RSD%㖲3.5%կ倰岁皍⤑僒乼⡲ⴔ區傞ꢂ瀊〳䎛岌䎾欽✵⻊䊨⟱⚌ծ⸈孲畀涸
넞紱孲孞餘ꆀ唬崵կ 

 

Ⱒꝶ霒孞湱蒀靶⟉  PDHID唬崵㐼  넞紱孲孞 
 

䪮助暵挿 
 ꅷ欽♲ꢎ♸㔋呏㞅⯎叙絆ざ♧妃鵳呋〳㹊梡넞紱孲孞⚥䗎ꆀ䧴汚ꆀ勇餘넞佪ⴔ猌偽䎁䪓կ 
 䀙峸 Nexis GC-2030 孞湱蒀靶⟉絕ざ PDHID 㼆孲孞⚥勇餘崵㹁抳併䏞넞唬ⴀꣳ⡛✵ 10ppbկ 
 
孲孞⡲⚹♧猫ꅾ銳涸⾲俱ㄤ腊彂䎛岌欽✵瀖

屘⻊䊨ծ歏㶩ծⲅꆄծ굹ㅷծ嵥岁梯槴ծ礵絈剣纸ざ
䧭ծ菔瑟菔㣔瘝곭㚖կ孲孞勻彂䎛岌➢䊨⚌ⶰ❡
孲ծ⻊䊨⾲俱ⵖ孲ㄤ⻊瀖腊彂ⵖ孲ⵌ綁蒀涸歏鍒宐
ⵖ孲〳欰❡ⴀ忘駈割ず꨽宠餘ꆀ涸❡ㅷկ歋✵孲
孞紱䏞湬䱹䕧ㆇ鄳縨腊署ㄤ❡ㅷ餘ꆀ㔔姼䊨蒌副
䚪䋞劅腊⢪欽刿넞紱䏞涸孲孞կ 

鵛䎃勻⚹㹊梡焫鴪油ծ焫⚥ㄤ涸湡叻
⚥㕂筛䏎㣐⸂䪜䭯孲腊彂ծ孲敍俱歏寑导鲨❡⚌涸
〄㾝⟄⿺⯎歏ծ⸈孲畀瘝霃倶䒊霃鵯鵳♧姿慨〄
✫䋑㖞㼆넞紱孲孞涸꨽宠կⰢ✵孲孞紱䏞涸唬崵
暵ⵆ僽㼆넞紱孲ծ馄넞紱孲涸餘ꆀⴔ區傈渤䧭⚹掚

挿կ鸑鵂ꂁ縨掚㼋唬崵㐼TCDㄤꞕ鲮⻊拝⸈孲抠
途猌㶩⻊唬崵㐼FID涸孞湱蒀靶⠛絡ⴔ區唬崵倰
呩䊺割腊忘駈刿⡛ゎꆀ勇餘涸唬崵銳宠罜腡Ȿ
佞歏孹猌㶩⻊唬崵㐼PDHID⡲⚹♧猫鸑欽㘗涸넞
抳併䏞唬崵㐼Ⱖ㹊꣢䎾欽」䖤䠁⸈䎛岌կ 

劥 俒 ꅷ 欽 䀙 峸 Nexis GC-2030 孞 湱 蒀 靶 ⟉
PDHID䒊用✫넞紱孲孞⚥勇餘涸崵㹁倰岁կ♧妃鵳
呋た⽰〳ⲥ烁㹁䚍㹁ꆀ唬崵넞紱孲⚥孻ծ宆ծ♧孻
⻊焫ծ歌掬ծ✳孻⻊焫ծ⛩掜ծ⛩掬ㄤ⛩拳瘝勇餘
模Ⰼ痗ざGB/T 3634.2-2011ծGB/T 37244-2018ㄤ
GB/T 16942-2009涸銳宠կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

Nexis GC-2030 孞湱蒀靶⟉ 

1.2 崵㹁⾲椚 
孞⡤呋ㅷ鸑鵂ꢎ盲Ⰶ〡絑歋PBꢎ䱽ⵖ鵳Ⰶ㣪㤛オ䪊㘗⼧鸑孞⡤鵳呋ꢎ涸⚙⚡㹁ꆀ梠Ⱖたⴔⵆ♸

⚙⚡Ⱉ鸑ꢎ湱鵶կ鸑鵂傞ꢂ玐䎸䱽ⵖ鲿孞⯓㼜♧⚡㹁ꆀ梠⚥涸呋ㅷ㼋Ⰶ곫ⴔ猌叙ShinCarbon ST呋ㅷ⚥㣐
ꆀ孲孞鄄Ⱉ鸑ꢎ佞瑟O2ծN2ծCH4ㄤCO鄄ⴗⶶ鵳Ⰶⴔ區叙Molecular Sieve 13Xⴔ猌⛓た鲿孞㼜〥♧⚡㹁
ꆀ梠⚥涸呋ㅷ㼋Ⰶ곫ⴔ猌叙Porapak N鸑鵂〥♧⚡Ⱉ鸑ꢎ㼜呋ㅷ⚥涸CO2ծC2H4ծC2H6ㄤC2H2ⴗⶶ鵳Ⰶⴔ
區叙Porapak N絩絯ⴔ猌Ⱖ⡮絆ⴔ鄄佞瑟剒絊䨾剣勇餘㖲鵳ⰆPDHID唬崵կ 
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1.3 ⴔ區勵⟝ 

叙盲庛䏞60˫ 

PDHID 庛䏞100˫ 

鲿孞He紱䏞 99.9999% 

䱽ⵖ倰䒭䛎⾓ぐ蒀靶叙崨ꆀ紨 25mL/min 

APC-1320kPa 

APC-2215kPa 

APC-3274kPa 

APC-4112kPa 

鵳呋倰䒭㣪㤛オ䪊⼧鸑ꢎ鵳呋0.5mL 

ꢎ盲庛䏞60˫ 

蒀靶叙ShinCarbon ST 80/100 mesh 

3.2mm×2.1mm×1.0m 

Molecular Sieve 13X 80/100 mesh 

3.2mm×2.1mm×3.0m 

Porapak N 80/100 mesh 

3.2mm×2.1mm×2.0m 

Porapak N 80/100 mesh 

3.2mm×2.1mm×1.0m 
1.4 ꢎ䱽ⵖ傞ꢂ玐䎸 

곫鵘遤玐䎸 
NO. 傞ꢂ 霃㢊 ✲⟝ 霃㹁⧩ 

1 0.01 絩歏㐼 絩歏㐼 5(0:Off/1:On) 1 

2 0.01 絩歏㐼 絩歏㐼 6(0:Off/1:On) 1 

3 1.00 絩歏㐼 絩歏㐼 5(0:Off/1:On) 0 

4 1.02 絩歏㐼 絩歏㐼 6(0:Off/1:On) 0 

5 1.05 Ⱖ➭ 䒓映 2 

傞ꢂ玐䎸 
NO. 傞ꢂ 霃㢊 ✲⟝ 霃㹁⧩ 

1 0.01 絩歏㐼 絩歏㐼 1(0:Off/1:On) 1 
2 1.00 絩歏㐼 絩歏㐼 2(0:Off/1:On) 1 
3 11.00 絩歏㐼 絩歏㐼 2(0:Off/1:On) 0 
4 11.50 絩歏㐼 絩歏㐼 5(0:Off/1:On) 1 
5 11.50 絩歏㐼 絩歏㐼 6(0:Off/1:On) 1 
6 12.50 絩歏㐼 絩歏㐼 5(0:Off/1:On) 0 
7 12.55 絩歏㐼 絩歏㐼 6(0:Off/1:On) 0 
8 13.00 絩歏㐼 絩歏㐼 1(0:Off/1:On) 0 
9 14.50 絩歏㐼 絩歏㐼 3(0:Off/1:On) 1 

10 25.00 絩歏㐼 絩歏㐼 3(0:Off/1:On) 0 
11 25.00 絩歏㐼 絩歏㐼 1(0:Off/1:On) 0 

2呋ㅷ⵸㢅椚 
2.1 叻ⲥㅷ涸ⵖ㢊 

歋㣐鵶㣐暵孞⡤剣ꣳⰖ尽䲿⣘涸叻孞Ⱖ絆䧭ㄤ崽䏞⴩✵邍1孲孞䎂邂կ 
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邍 1. 넞紱孲叻孞ぐ絆ⴔ崽䏞 

No. ⚥俒ぜ獦 崽䏞μL/L 

1 孻 10.43 
2 宆 4.56 
3 ♧孻⻊焫 4.93 
4 歌掬 5.02 
5 ✳孻⻊焫 5.07 
6 ⛩掜 4.92 
7 ⛩掬 4.95 
8 ⛩拳 4.84 

2.2 呋ㅷⵖ㢊 
⢪欽넞⾓ꛩ櫕ꅷ꧋涸孲孞孞⡤呋ㅷ湬䱹鵶䱹蒀靶⟉㐼鵳孞〡䩧䒓ꢎ꡶䎇靈蒜鷓㹆涸⾓⸂た䭽霃

㹁玐䎸荈⸓鵳呋ⴔ區կ 

3絕卓♸雭雿 
3.1 叻ⲥ孞⡤涸蒀靶㕃 

䭽撑 1.2 倰岁⾲椚ㄤ 1.3ծ1.4 涸勵⟝ⴔ區叻ⲥ孞⡤♧妃鵳呋㹊梡叻孞⚥ O2N2COCH4CO2
C2H4C2H6 ㄤ C2H2 涸ⴔ猌 PDHID 唬崵넞紱孲叻ⲥ孞⡤ⴔ區蒀靶㕃㥵㕃 1 䨾爙ぐ絆ⴔ⥂殆傞ꢂ⴩✵邍 2
⚥կ 

 
㕃 1. 넞紱孲叻ⲥ孞⡤蒀靶㕃 

邍 2. 叻ⲥ孞⡤ぐ絆ⴔ涸ぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂ 
No. ⚥俒ぜ獦 薉俒ぜ獦 CAS ⥂殆傞ꢂmin 

1 孻孞 Oxygen 7782-44-7 2.959 
2 宆孞 Nitrogen 7727-37-9 3.841 
3 ♧孻⻊焫 Carbon monoxide 630-08-0 6.488 
4 歌掬 Methane 74-82-8 8.226 
5 ✳孻⻊焫 Carbon dioxide 124-38-9 16.013 
6 ⛩掜 Ethylene 74-85-1 16.919 
7 ⛩掬 Ethane 74-84-0 17.771 
8 ⛩拳 Acetylene 74-86-2 20.147 

0.0 5.0 10.0 15.0 20.0 min
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3.2 㹊낉ꅾ㢕䚍ㄤ唬ⴀꣳ 

⢪欽2.1叻呋鵶絯鵳呋3妃罌㻋⟉㐼涸ꅾ撑䚍崵㹁絕卓⴩✵邍3⚥կ呏研叻ⲥ呋ㅷ侨研雦皾孞⡤絆
ⴔ涸唬ⴀꣳ(S/N=3)㥵邍3䨾爙կ 

邍 3. 叻ⲥ孞⡤ぐ絆ⴔ涸油꬗獤ꅾ撑䚍 RSD%n=3 
No. 絆ⴔぜ獦 油꬗獤 RSD (%) 唬ⴀꣳ(nL/L) 

1 孻孞 3.49 13.1 
2 宆孞 0.35 5.2 
3 ♧孻⻊焫 0.37 9.2 
4 歌掬 0.11 5.9 
5 ✳孻⻊焫 0.51 3.0 
6 ⛩掜 0.60 2.2 
7 ⛩掬 0.40 1.9 
8 ⛩拳 0.56 5.2 

4絕雿 
劥俒ⵄ欽䀙峸 Nexis GC-2030 孞湱蒀靶⟉絕ざ PDHID 唬崵㐼䒊用✫넞紱孲孞⚥勇餘涸崵㹁倰岁կ霪倰

岁ꅷ欽㣪㤛オ䪊㘗孞⡤⼧鸑ꢎ鵳呋ⵄ欽㢴ꢎ絆ざⴗⶶ䪮助佞瑟㣐ꆀ孲孞嶊ꤑ㼆䗎ꆀ絆ⴔ鸣䧭涸唬崵䎁
䪓㹊梡♧妃鵳呋⽰〳㼆넞紱孲⚥䗎ꆀ䧴汚ꆀ孻ծ宆ծ♧孻⻊焫ծ歌掬ծ✳孻⻊焫ծ⛩掜ծ⛩掬ㄤ⛩拳瘝勇
餘涸ⲥ烁崵㹁կ倰岁抳併䏞넞ꤑ孻孞㢪涸Ⱖ➭勇餘唬ⴀꣳ10ppbꅾ撑䚍葻㥩ⴔ區絕卓 RSD% 3.5%
模Ⰼ腊忘駈梡遤 GB/T 3634.2-2011ծGB/T 37244-2018 ㄤ GB/T 16942-2009 叻ⲥ涸銳宠կ倰岁皍⤑僒乼⡲
ⴔ區傞ꢂ瀊〳䎛岌䎾欽✵⻊䊨⟱⚌ծ⸈孲畀涸넞紱孲孞餘ꆀ唬崵կ  
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䊨⚌孲孞⚥䗎ꆀ孻孞ծ孿孞ⴔ區 

䶰 銳劥俒ꅷ欽GC-2030孞湱蒀靶TCD唬崵㐼♧妃鵳呋㹊梡䊨⚌孲孞⚥O2ծArծN2涸ⴔ區ⴔ區傞ꢂ
8min⟄ⰻ1mL鵳呋剒⡛唬ⴀꣳ〳鴪35ppm鵶絯Ⱉ妃鵳呋油꬗獤ꅾ撑䚍RSD%㖲㼭✵1⟉㐼邍梡ⴀ
葻㥩涸珘㹁䚍ㄤ抳併䏞㖲⠏✵GB/T 3634.1-2006涸ⴔ區꨽宠⚂ꅷ欽⼧鸑ꢎ⸈导オ霃雦鼙⯝宐ⴔ瘝ꅾ絆
ⴔ㼆MS-13Xⴔ區癃蒀靶叙涸䕧ㆇ♧妃鵳呋⛲鼙⯝ꅾ撑乼⡲鸣䧭涸霴䊵⿺➃䊨嵠餩霪鄳縨⛲〳欽✵！麤
Ȿ峤宆孞⚥䗎ꆀO2涸ⴔ區կ 

 

Ⱒꝶ霒孞湱蒀靶⟉  䊨⚌孲孞  䊨⚌宆孞  孻孞 孿孞 

 
孲孞⡲⚹♧猫⠏餘腊彂Ⱖ넞佪ծ幡裂ծ〳 䭯絯

涸暵䚍䧭⚹倝腊彂涸ꅾ挿〄㾝倰ぢ鄄錠⚹21⚆紬
剒Ⱘ〄㾝悶⸂涸幡裂腊彂䎛岌涸䎾欽✵䊨⚌ծ❜
鸑鵘鳕ծ䒊瘰ծ歏⸂瘝㔋⚡곭㚖կ 

孲孞勻彂䎛岌䌢錞涸瀖敍俱ⵖ孲⿺䊨⚌ⶰ❡
孞ⵖ孲䊺絑ꬋ䌢䧭擿〳ⱄ欰腊彂ⵖ孲ㄤ宐歏鍒ⵖ
孲⿺」⾓エ꣡䲿紱孲瘝ⵖ孲䪮助♸鄳㢊〄㾝傈馋模
㊤կ割ず勻彂涸孲孞紱䏞䊵騄鳅㣐䎾欽곭㚖⛲剣
䊵ⵆ䊨⚌孲孞♧菚銳宠紱䏞99%-99.95%⛓ꢂ导
鲨欽孲孞紱䏞銳宠㣐✵99.97%歏㶩紩ⵆ孲紱䏞㛇
劥鿪넞✵99.999%⚂割ず欽鸀㼆Ⱖ⚥勇餘涸䱽ⵖ

⛲割ずկ 
䊨⚌孲孞紱䏞涸唬崵꨽銳⿬罌GB/T 3634.1-

2006⚺銳㼆Ⱖ⚥涸O2ծAr+N2瘝䭷叻鵳遤ⴔ區կ告僽
呏研叻ⲥ㶸㖈⚙倰꬗涸꡼곿痦♧꨽銳⵸た⚙妃
鵳呋模䧭副鶣3猫暟餘涸ⴔ區痦✳偽导オ乼⡲
ⴔ㶩癃蒀靶叙㺂僒「ⵌ䰀㹲կ⚹✫忘駈䊨⚌孲孞⚥
♲猫⚺銳絆ⴔ涸ⴔ區䀙峸絑鵂杝暵涸崨騟霃雦
♧妃鵳呋⽰〳模䧭副鶣♲猫暟餘涸ⴔ區⚂ⴔ區傞
ꢂ䱽ⵖ㖈8min⟄ⰻ鵶絯6妃鵳呋RSD%㖲㼭✵1
鴪ⵌ䖎㥩涸珘㹁䚍幑⸈导オ姿낢䲿넞蒀靶叙罣欽
䚍絛ⴔ區䌄勻匧㣐涸⤑ⵄկ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

孞湱蒀靶⟉Nexis GC-2030  

1.2 ⴔ區勵⟝ 
鵳呋孞⡤⼧鸑ꢎ  㹁ꆀ梠 1mL 
蒀靶叙 
Porapak-N 80/100 mesh 1.0M  
MS-13X  80/100 mesh 2m 
5%Pd Alumina 3.2̏2.1mm̏ 0.1M 
鲿孞넞紱 H2 紱䏞99.9995% 

APC1 (He)300 kPa 
APC2 (He)200 kPa 
叙盲庛䏞60˫ 
TCD 庛䏞100˫ 
咕歏崨80mA 

1.3 》呋⿺鵳呋禹絡 

1.3.1 》呋禹絡 
⚁欽넞⾓》呋ꛩ櫕⿺櫕㣢ꢎ1/16薉㼄割Ꝑꛩ！կ 
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1.3.2 鵳呋禹絡 
荈⸓⼧鸑鵳呋ꢎ1mL㹁ꆀ梠  

1.4 叻ⲥ孞⡤⥌䜂 
叻ⲥ孞⡤歋㣐鵶㣐暵孞⡤剣ꣳⰖ尽欰❡կ孞⡤幊叻崽䏞錛邍1կ 

邍 1. 䊨⚌孲孞⚥ぐ絆ⴔゎꆀ邍(%) 
䎸〿 絆ⴔ 崽䏞 絆ⴔ 絆ⴔ 崽䏞 

1 H2 ⡮ 3 Ar 0.102 

2 O2 0.200 4 N2 0.101 

2. 絕卓♸雭雿 
2.1 叻呋蒀靶㕃 

䖉崵叻ⲥ呋ㅷꛩ櫕鵶䱹㥩模Ⰼ縨䰃6妃䭽副鶣ⴔ區勵⟝ⴔ區կ♧妃鵳呋模䧭O2+ArծN2ծAr涸ⴔ區
Ⱙ㘗靶㕃錛㕃1絆ⴔ⥌䜂㥵邍2䨾爙կ 

 
㕃 1 䊨⚌孲孞Ⱙ㘗靶㕃TCD 

邍 2 䊨⚌孲孞⚥ O2ծN2ծAr 絆ⴔ⥌䜂 
䎸〿 ⚥俒ぜ獦 薉俒ぜ獦 CAS 〿 ⥂殆傞ꢂ(min 

1 孻孞 Oxygen 7782-44-7 0.883 

2 孿孞 Argon 7740-37-1 6.270 

3 宆孞 Nitrogen 7727-37-9 1.295 

     岤O2 ㄤ Ar 㖈 13X ⴔ區癃ⴀ油傞ꢂ♧荝0.883min 㹊꣢⚹ O2+Ar ざ油կ 

2.2 ꅾ㢕䚍⿺唬ⴀꣳ 
鸑鵂㼆邍1幊ざ叻孞鵳遤鵶絯6妃涸ꅾ撑䚍崵霚油꬗獤RSD㖲㼭✵1%絆ⴔꅾ撑䚍葻㥩կ 
呋ㅷⴔ區傞呋ㅷず傞鵳Ⰶ副♴⚙⚡鸑麤鸑鵂蒀靶ꂁ縨涸䎂邂䒓Ⱒꢎ荈⸓䱽ⵖ靈蒜⚙⚡㹁ꆀ梠鵳呋

傞ꢂ⵸鸑麤O2+Arざ油ⴀ梡た鸑麤絑膴孻！Ar⽀杝ⴀ油կ⵸た鸑麤侨研䊵⧩⽰⚹O2涸ゎꆀկ 
邍 3 䊨⚌孲孞⚥勇餘ꅾ撑䚍n=6⿺唬ⴀꣳ 

No. ⻊ざ暟 
油꬗獤  

RSD(%) 唬ⴀꣳ% 
1 2 3 4 5 6 

1 O2+Ar 1484 1483 1490 1488 1491 1485 0.21 0.0030 
2 N2 521 508 509 508 508 511 0.97 0.0034 
3 Ar 790 787 789 787 782 786 0.36 0.0034 
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3. 絕雿 
劥俒⢪欽䀙峸剒倝㘗GC-2030孞湱蒀靶絕ざ넞抳併䏞TCD唬崵㐼ծ⼧鸑ꢎ⸈导オ⿺䎂邂ꢎ霃雦ծ⚁欽

䗎ꆀ孻膴孻叙♧妃鵳呋㹊梡䊨⚌孲孞⚥O2ծArծN2涸ⴔ區ⴔ區傞ꢂ8min⟄ⰻ1mL鵳呋TCD偽꨽⵸紩佞
㣐剒⡛唬ⴀꣳ〳鴪35ppm⟄ⰻ⚂鵶絯6妃鵳呋油꬗獤ꅾ撑䚍RSD%㖲㼭✵1⟉㐼邍梡ⴀ䖎㥩涸珘㹁䚍
ㄤ抳併䏞模Ⰼ〳⟄忘駈GB/T 3634.1-2006涸ⴔ區꨽宠կ⚂⼧鸑ꢎ⸈导オ霃雦鼙⯝宐ⴔ瘝ꅾ絆ⴔ㼆ⴔ區癃蒀
靶叙涸䕧ㆇ♧妃鵳呋⛲鼙⯝✫ꅾ撑乼⡲鸣䧭涸霴䊵⿺➃䊨嵠餩կ霪鄳縨⛲〳欽✵！麤Ȿ峤宆孞⚥䗎ꆀO2

涸ⴔ區꨽宠կ  
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孞湱蒀靶岁(BID 唬崵㐼)崵㹁넞紱孲孞⚥勇餘 
䶰 銳劥俒ⵄ欽䀙峸 GC-2010 Pro 孞湱蒀靶⟉絕ざ넞抳併䏞ծ鸑欽㘗 BID 唬崵㐼䒊用✫ⴔ區넞紱孲孞⚥
勇餘涸倰岁կ霪倰岁ꅷ欽䌄ꥬ㙈オ䪊涸Ⱉ鸑ꢎ鵳呋ⴔ區넞紱孲孞⚥䗎ꆀ O2ծN2ծCH4ծCOծCO2Ⱘ剣抳
併䏞넞ծ珘㹁䚍䔂涸暵挿կ⢪欽 BID 唬崵㐼倰岁唬ⴀꣳ0.5μL/Lꅾ撑䚍㥩RSD%1.0%⢪欽㖈絁䒓
Ⱒꢎ鵶䱹㥩叻孞䧴罏⪶⻊导䎾孞霃㹁倰岁た〳㹊梡偽➃⧩㸛䘯鸟ⴔ區կ 

 

Ⱒꝶ霒孞湱蒀靶⟉  BID  넞紱孲孞 
 
넞紱孲孞僽䭷紱䏞瘝✵䧴넞✵99.999%涸孲孞넞紱孲孞涸䎾欽ꬋ䌢䎛岌〳 欽✵歏㶩䊨⚌ծ礵絈⻊䊨ծ

⼕蚋⚥ꢂ⡤ծⲅꆄծ굹ㅷ⸈䊨ծ䒊勞嵥岁梯槴ծ菔㣔瘝곭㚖կ 
孲孞涸勻彂鳅䎛㖈䊨⚌副〳鸑鵂捎碫襒孞鲮⻊岁ծ捎碫鿈ⴔ孻⻊岁ծ撋孞⻊岁ծ歌ꃫ鄬鍒ㄤ孽鄬鍒

岁ծ宐ⴔ鍒岁⟄⿺ⶰ❡孲孞䲿紱瘝倰岁割ず涸勻彂ㄤ䊨蒌騟絁⠔⢪넞紱孲❡ㅷ⚥ゎꆀ♧㹁ꆀ涸䗎ꆀ勇餘
㥵O2ծN2ծCH4ծCOծCO2瘝鵯❈勇餘涸㶸㖈㼆❡ㅷㅷ餘ծた絯䊨蒌鿪⠔㶸㖈餏꬗䕧ㆇ㥵㖈PSA䊨蒌⚥
孲孞涸COծCO2ゎꆀ馄叻⠔䒸饰翸⚋掜ծ翸⛩掜鄳縨导䎾⚥姺➢罜㼋荝鄳縨⨢鲨蕯CH3OHծH2O馄叻
⠔䒸饰导䎾孞ⰻ꫽歏岚⸓⢪䖤翸ざ导䎾❡暟絕㗌⚚ꅾ傞〳腊〄欰旘翸կ㔔姼GB/T 3634.2-2011շ孲孞 痦
2鿈ⴔ紱孲ծ넞紱孲ㄤ馄紱孲ո㼆넞紱孲孞⚥勇餘ゎꆀ⨞✫嫱鳅⚚呔涸錞㹁կ 

䭽GB/T 3634.2-2011涸銳宠넞紱孲孞⚥O2ծN2ծCH4ծCOծCO2涸䭷叻㖲㖈5μL/L䧴5μL/L⟄♴㼆✵
䌢錞涸TCD唬崵㐼儑搬䖎ꦼ忘駈ⴔ區꨽宠կ䀙峸暵剣涸BID唬崵㐼(➝餘꣖䮢佞歏瘝猌㶩⡤唬崵㐼)⚺銳鸑
鵂➝餘꣖䮢佞歏❡欰涸孹瘝猌㶩⡤鵳遤歏猌猌㶩⻊〳 ⟄猌㶩⻊䎇崵㹁ꤑNeㄤ鲿孞He㢪涸Ⰼ鿈⻊ざ暟
僽♧猫抳併䏞匧넞涸鸑欽㘗唬崵㐼կ㼆✵剣纸⻊ざ暟BID唬崵㐼涸抳併䏞僽FID涸⚙⦔⟄副㼆✵偽纸孞
⡤BID唬崵㐼涸抳併䏞僽TCD涸Ⳝ⼧⦔⟄副կ 

劥俒ꅷ欽䀙峸 GC-2010 Pro 禹絡孞湱絕ざ BID 唬崵㐼䒊用✫ꛏ㼆넞紱孲孞⚥勇餘ⴔ區涸禹絡Ⱘ
剣抳併䏞넞ꅾ撑䚍㥩涸暵挿կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 GC-2010 Pro 孞湱蒀靶⟉BID 唬崵㐼 

1.2 ⪶⻊⿿䎾鄳縨 
劥禹絡歋♧⚡PBꢎ⚙⚡Ⱉ鸑ꢎ♲呏蒀靶ⴔ區叙♧⚡BID唬崵㐼絆䧭կず傞ꂁ縨㖈絁䒓Ⱒꢎ(P.B Valve)

罣⾓0-0.9mPa〳霃縨䪠㢅椚〳荈⸓鵶絯鵳呋䘯鸟模䧭叻ⲥ刼ⵖ⡲կ 
鵶䱹㥩叻ⲥꛩ櫕孞叻孞た䩧䒓PBꢎ呋ㅷ鵳Ⰶ㹁ꆀ梠⯎ⴔⱾ峤たⰢ꡻PBꢎկ⣜妃䩧䒓ꢎ2

ꢎ1鸑鵂ⴗ䰃ꢎ鵳呋鲿孞䪾㹁ꆀ梠⚥涸呋ㅷ䌄ⵌⴔ區叙ⴔ猌O2ծN2ծCH4ծCO㖈5A蒀靶叙副ⴔ猌CO2

㖈Q-Plot蒀靶叙副ⴔ猌歋BID唬ⴀկ剒た㼜Ⱉ鸑ꢎ撑⡙կぐ絆ⴔⴀ油靶㕃㥵♴㕃1䨾爙կ 

1.3 ⴔ區勵⟝  
鵳呋倰䒭孞⡤オ䪊Ⱉ鸑ꢎ 
㹁ꆀ梠0.5mL 1.0mL 

叙庛玐䎸40˫ 
SPL 庛䏞150˫ 150˫ 
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SPL 䱽ⵖ垷䒭⾓⸂ 
SPL ⴔ崨嫱3:0, 3:0 
BID 庛䏞200˫ 
BID Make up100mL/min 

ꢎ盲庛䏞50˫ 
蒀靶叙: Rt-Q PLOT 60m̏0.53mm̏20μm 
Rt-Msieve 5A 30m̏0.53mm̏50μm

2呋ㅷ⵸㢅椚  
2.1 叻ⲥㅷ涸ⵖ㢊 

叻ⲥ孞⡤歋㣐鵶㣐暵孞⡤剣ꣳⰖ尽䲿⣘կ叻孞絆ⴔ崽䏞ⴔⵆ㥵邍1կ 
邍 1. 넞紱孲孞⚥ぐ絆ⴔゎꆀ邍(μL/L) 

䎸〿 絆ⴔ 崽䏞 䎸〿 絆ⴔ 崽䏞 

1 O2 49.4 4 CO 5.16 
2 N2 1.96 5 CO2 5.2 
3 CH4 4.92 6 H2 䎂邂 

2.2 呋ㅷⵖ㢊 
叻ⲥꛩ櫕孞鸑鵂⚁欽Ⲹ⾓ꢎた鸑鵂1/16割Ꝑꛩ！♸PBꢎ鵶䱹縨䰃！騟⚥婎殆孞⡤た鵳呋ⴔ區կ 

3絕卓♸雭雿 
3.1 叻孞涸蒀靶㕃 

䖉崵叻ⲥ孞⡤ꛩ櫕鵶䱹㥩た縨䰃！騟ㄤ㹁ꆀ梠䭽撑副鶣勵⟝ⴔ區O2ծN2ծCH4ծCOծCO2 㖈 BID
唬崵㐼副⣜妃ⴀ油կ呋ㅷ絆ⴔ⿺ⴀ油⥂殆傞ꢂ㥵邍 2 䨾爙կ靶㕃㥵㕃 1կ 

 

㕃 1. 넞紱孹孞⚥ぐ絆ⴔ涸蒀靶㕃 
邍 2. 넞紱孹孞⚥ぐ絆ⴔぜ獦ծCAS 〿⟄⿺⥂殆傞ꢂ 

No. 絆ⴔぜ獦 CAS ⥂殆傞ꢂmin 

1 O2 7782-44-7 1.411 

2 N2 7727-37-9 2.412 

3 CH4 74-82-8 3.180 

4 CO 630-08-0 8.291 

5 CO2 128231-55-0 11.253 
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3.2 㹊낉ꅾ㢕䚍ㄤ唬ⴀꣳ 
叻呋鵶絯鵳呋3妃罌㻋⟉㐼涸ꅾ撑䚍կ㹊낉崵㹁絕卓錛邍2կ呏研叻ⲥㅷ侨研雦皾孞⡤絆ⴔ涸唬ⴀ

ꣳ(S/N=3)㥵邍2䨾爙կ 
邍 2. 넞紱孹孞⚥ぐ絆ⴔ涸油꬗獤ꅾ撑䚍 RSD%n=3⿺唬ⴀꣳμL/L 

No. 絆ⴔぜ獦 ꬗獤 RSD% 唬ⴀꣳ 

1 O2 0.506 0.13 

2 N2 0.384 0.16 

3 CH4 0.468 0.05 

4 CO 0.732 0.20 

5 CO2 1.20 0.35 

4絕雿 
劥俒ⵄ欽䀙峸 GC-2010 Pro 纸㘗絕ざ BID 唬崵㐼㹊梡㼆넞紱孲孞⚥䗎ꆀ O2ծN2ծCH4ծCOծCO2

ゎꆀ涸ⴔ區ㄤ䌢錞涸 TCD+FID 㢴ꢎ㢴叙禹絡湱嫱Ⳝ⚡䭷叻㖈♧⚡唬崵㐼副㹊梡唬崵꣭⡛✫霃㢊䧭劥
ㄤ乼⡲絶䫡ꦼ䏞ず傞Ⱘ剣ꂁ縨皍⽀ծ抳併䏞넞ծꅾ撑䚍㥩涸暵挿կ  
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2.2 ⪰孲⿺欽孲勞俱ⴔ區 

⪰孲ㄤ鵘孲涸䪮助宐䎂♸欰❡䊨蒌꨽➢㛇炄灇瑕ծ唬낉唬崵ծ䪮助⴯倝瘝倰꬗䒓㾝ⰌꝆ勵灇瑕⛲僽
䔲⵸ぐ㣐猰灇ꤎ䨾灇瑕涸掚挿կ 

餘㶩❜䰃芘敍俱歏寑灇瑕僽孲腊䎾欽涸Ⱒꝶ⛓♧湡⵸⚺銳꧋⚥㖈⪶⻊⵫ծ餘㶩❜䰃芘ծ歏匧ծ匧匣瘝
涸灇瑕ꥥ满灇瑕涸帿ⰆⰦ䚍腊ծ㼑ㄐ⿺䧭劥瘝䖤ⵌ✫Ɤ駈涸〄㾝㖈❜鸑ծ⤑䶀䒭歏彂⟄⿺ⴔ䋒䒭〄歏
瘝곭㚖䖤ⵌ䎛岌䎾欽կ鵳♧姿䲿넞䚍腊ծ罣欽䚍ծ꣭⡛䧭劥僽䲀鵳Ⱖ㖈倝腊彂䋑㖞畊✰⸂涸㔔稇կ䀙峸〳⟄
䲿⣘餘㶩❜䰃芘敍俱歏寑灇瑕⚥嶍⿺涸ぐ猫邍䖄ⴔ區⟉㐼⿺鍒Ɀ倰呩կ 
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腊ꆀ蒀侔 X 㼘絁蚃⯕岁崵㹁餘㶩❜䰃芘邍꬗ Pt 䬐鲿ꆀ  

䶰 銳餘㶩❜䰃芘邍꬗꜉(Pt)䬐鲿ꆀ僽孲敍俱歏寑⚥Ⱒ禹歏寑崞⻊匧⻊瘝䚍腊涸ꅾ銳䭷叻կ劥俒絕ざ腊ꆀ
蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉EDX涸䚍腊暵挿ㄤ餘㶩❜䰃芘邍꬗ Pt 䬐鲿ꆀ涸崵霚꨽宠⢪欽䀙峸 EDX-7200 
X 㼘絁蚃⯕⯕靶⟉䒊用✫ Pt 䬐鲿ꆀ涸䘯鸟ⴔ區倰岁կ⢪欽㹁⧩呋ㅷ䒊用吥ⲥ刼絁罌㻋✫ⲥ烁䏞ㄤ珘㹁
䚍腊㢿忘駈欰❡鵂玐⚥涸餘䱽銳宠կ                                                                      

 

Ⱒꝶ霒餘㶩❜䰃芘 Pt䬐鲿ꆀ 腊ꆀ蒀侔㘗X㼘絁蚃⯕⯕靶⟉ 
 

䪮助暵挿 
 偽꨽⵸㢅椚侮晙呋ㅷ湬䱹副纸崵霚倰⤑䘯䰦կ 
 倰岁ⰯⰨ珘㹁䚍ㄤⲥ烁䏞〳剏去 ICP-OES ⴔ區կ 
 
㖈㕂㹻㣐⸂〄㾝倝腊彂导鲨涸倝䕎⸷♴孲腊

彂导鲨姻䖤ⵌ䘯鸟〄㾝կ孲腊僽Ⱆ雩涸幡裂腊彂
孲腊彂导鲨㼜⻊㷖腊鲮⻊⚹歏腊导䎾❡暟➑⚹宐
Ⳝ⛖割䱗佞宆ծ炻孻⻊ざ暟鵘⸓鿈⟝㼱ծ㐾㡮⡛ծ
鵘遤〳ꬑ䏞넞「ⵌⰌ椕넞䏞ꅾ錠կ 

歏㛜僽孲腊彂鲨涸䗱腮歋⟄⿽匧匣ㄤ芘
歏匧絆䧭涸⽀⡤歏寑努翫㽻〜絆ざ罜䧭կⰦ⚥芘
歏匧Membrane Electrode AssemblyMEA鄄㌇
⚹孲敍俱歏寑涸䗱腮⺫ゎ⪶⻊⵫ծ餘㶩❜䰃芘
Proton Exchange MembranePEMծ孞⡤的侔
㽻䪬䬐满敍俱歏寑ⰻ涸㢴湱暟餘⠛鳕巊䙖宐ծ孲
孞ծ孻孞ծ餘㶩ㄤ歏㶩⠛鳕鸑鵂歏⻊㷖导䎾餏
餓㼜孲孞涸⻊㷖腊鲮⻊⚹歏腊կ㖈 MEA ⰻ鿈⪶⻊
⵫꣡满㖈 PEM ⚙꬗꣉匧⪶⻊⵫⤛鵳孲孞涸孻⻊导
䎾꣊匧⪶⻊⵫ⴭ⤛鵳孻孞涸鵮⾲导䎾կ㔔姼⪶⻊
⵫僽孲敍俱歏寑歏㛜涸呍䗱鿈⟝⛓♧䧭劥⽑嫱剒
넞36%ず傞⛲僽子腹㶩涸Ⱒꝶ䪮助կ 

湡⵸䌢錛涸敍俱歏寑⪶⻊⵫ⴔ⚹♲碫꜉㛇
⪶⻊⵫ծ⡛꜉⪶⻊⵫ㄤꬋ꜉⪶⻊⵫կ꜉ PtⰨ剣葻
㥩涸ⴔ㶩エ꣡ծ猌侔暵䚍㔔姼꜉㛇⪶⻊⵫僽㉁欽

껷鷥կ䌢欽⚹ Pt/C歋 Pt 紵碛곾磜ⴔ侔ⵌ焫磋鲿⡤
副涸䬐鲿㘗⪶⻊⵫կ⪶⻊⵫㽻㖈 PEM 邍꬗餏鲿涸⾩
䏞僽♸歏寑涸崞⻊匧⻊ծ妍㨖匧⻊ㄤ崽䊵匧⻊鿪䜂
䜂湱Ⱒ涸ꅾ銳⿬侨㔔姼僽欰❡⚥涸ꅾ銳䭷叻կ歋
✵ Pt 餴彂涸獺剣ㄤ傱餥➢䧭劥倰꬗⛲꨽銳⚚呔䱽
ⵖ Pt 䬐鲿ꆀկ 

㼆 PEM 邍 ꬗ Pt 䬐 鲿 ꆀ 涸 ⴔ 區  ⿬ 罌
GB/T20042.5-2009շ餘㶩❜䰃芘敍俱歏寑痦 5 鿈ⴔ
芘歏匧崵霚倰岁ո꨽銳㼜侮⚡ PEM 芘⚥剣纸餘ㄤ
焫絑焫⻊抪⻊⿡ꤑた欽ꃑ很鍒呋ㅷⱄ獺ꅺ㹁㺂
た⢪欽 ICP 鵳遤崵霚կ霪倰岁⵸㢅椚籖椫⚂ꃑ欽
ꆀ㣐崵霚佪桧割넞կ 

腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉EDX䎛岌䎾
欽✵⯋稇ⴔ區⚥㽍Ⱖ乲Ɤ䌢ꆀ⯋稇涸ⴔ區罜⚂
ⵖ呋皍⽀ծ䘯鸟ծ偽䰀կ絕ざ EDX 涸䚍腊暵挿ㄤ PEM
邍꬗ Pt 䬐鲿ꆀ涸崵霚꨽宠劥俒⢪欽䀙峸 EDX-7200 
X 㼘絁蚃⯕⯕靶⟉䒊用✫餘㶩❜䰃芘邍꬗ Pt 䬐鲿
ꆀ涸䘯鸟ⴔ區倰岁կ⢪欽絑⻊㷖㹁⧩涸呋ㅷ䒊用吥
ⲥ刼絁罌㻋✫ⲥ烁䏞ㄤ珘㹁䚍忘駈欰❡鵂玐⚥
涸餘䱽銳宠կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸EDX-7200腊ꆀ蒀侔㘗X㼘絁蚃⯕⯕靶⟉կ 
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㕃 1 EDX-7200 

1.2 ⴔ區勵⟝ 
孧  㔵 㣐孞 ⲥ湬㐼 10 mm 
ꬶ  勞 Rh 応⯕晙 4# 
歏  ⾓ 50 kV 歏  崨 Auto 
Dead Time 30% ⴔ區傞ꢂ 40s 

1.3 㹊낉呋ㅷ 
➢欰❡絁》PEM呋ㅷ鵳遤㹁䚍ⴔ區烁雩呋ㅷ⚥⯋稇䧭ⴔկ呋ㅷ⚥唬ⴀPtㄤS⯋稇Ⱖ⚥S⯋稇勻彂✵

PEM㛇⡤⚥涸熬ꃑ呏Pt靶油幡兠偽ꅾ〜կ 

 
㕃 2 PEM 㹁䚍ⴔ區靶㕃 

⢪欽ICP-OES岁㹁⧩た⡲⚹吥ⲥ呋ㅷ鵳遤倰岁吥姻կ 
邍 1 吥ⲥ呋ㅷ⚥ Pt ⯋稇꣡鲿ꆀ μg/cm2      

ぜ獦 S1 S2 S3 
Pt 238 250 261 
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1.4 呋ㅷ崵霚 

    
 㕃 3 餘㶩❜䰃芘㖈 EDX 副崵霚朐䙖            㕃 4 Pt ⯋稇抳併䏞禹侨吥姻刼絁 

PEM⚹晙朐呋ㅷ湬䱹佞縨㖈呋ㅷ〵副鵳遤崵霚կ 

2. 絕卓♸雭雿 
2.1 吥ⲥ刼絁 

EDX涸謭芘㛇劥⿬侨岁〳⟄㼆芘邍꬗涸Pt䬐鲿ꆀ鵳遤⼱㹁ꆀⴔ區⚹✫䲿넞ⲥ烁䏞⢪欽ゎꆀ♸霚呋䱹
鵛涸吥ⲥ呋ㅷ絑鵂㹁⧩た涬雵崵霚䔂䏞雦皾椚雿䔂䏞♸崵霚䔂䏞涸䬾ざ刼絁㼆抳併䏞禹侨鵳遤吥姻կ
吥姻刼絁錛㕃4. 

2.2 ꅾ㢕䚍罌㻋 
⢪欽吥ⲥ刼絁鵶絯崵霚呋ㅷず♧⡙縨⼧♧妃絕卓錛邍2. Pt䬐鲿ꆀ崵霚匧䊵⚹1.2ug/cm2կ 

邍 2 珘㹁䚍䚍罌㻋ⴔ區絕卓 

 Ptμg/cm2 
崵霚⧩ 267.3 266.9  266.8  266.8  267.1  266.4  266.5  266.4  267.0  266.1  266.9  
䎂㖲⧩ 266.8  
匧䊵 r 1.2  

SD 0.36 
RSD(%)  0.14 

➢欰❡絁》♲⚡PEM呋ㅷ嫦⚡呋ㅷ鷥》♲⚡鿈⡙鵳遤崵霚絕卓錛邍3. 呋ㅷぐ鿈⡙ꢂ剣鳅㥩涸♧荝
䚍կ 

邍 3 呋ㅷ⚥ Pt 䬐鲿ꆀⴔ區絕卓μg/cm2 

 呋ㅷ 1  呋ㅷ 2 呋ㅷ 3 
崵霚⧩ 273.6 273.8 273.1 271.7 272.7 271.6 269.3 270.1 267.8 
䎂㖲⧩ 273.5 272.0 269.1 

r ⧩ 0.64 1.13 2.25 
SD 0.34 0.61 1.15 

RSD (%) 0.13 0.23 0.43 

2.3 ⼱㹁ꆀ㛇劥⿬侨岁崵霚絕卓 
⢪欽劢吥ⲥ傞涸謭芘㛇劥⿬侨岁湬䱹崵霚⟄副呋ㅷ♸吥ⲥた涸絕卓湱嫱邍4赡搬剣♧㹁䊵䒗告
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㖈緃㼱吥ⲥ呋ㅷ涸䞔ⲃ♴霪倰岁⢪欽抳崞ծ侨研珘㹁⛲〳欽✵欰❡䊨蒌䱽ⵖկ 
邍 4 ⚙猫倰䒭♴ Pt 䬐鲿ꆀⴔ區絕卓μg/cm2 

 呋ㅷ 1  呋ㅷ 2 呋ㅷ 3 

湬䱹 
崵霚絕卓 

257.2 257.3 256.7 255.4 256.3 255.3 253.2 253.9 251.8 

吥ⲥた 
崵霚絕卓 

273.6 273.8 273.1 271.7 272.7 271.6 269.3 270.1 267.8 

3. 絕雿 
⢪欽䀙峸腊ꆀ蒀侔㘗 X 㼘絁蚃⯕⯕靶⟉ EDX-7200䒊用✫芘歏匧⚥餘㶩❜䰃芘邍꬗ Pt 䬐鲿ꆀ涸崵霚

倰岁Ⱘ剣偽꨽ⵖ呋ծ崵霚鸟䏞䘯ⴔ區鵂玐皍⽀⤑䰦ծ梠㞯对㥩涸⠏挿կ霪倰岁⢪欽⻊㷖㹁⧩呋⡲⚹吥
ⲥ呋ㅷ♸呋ㅷꢂ♧荝䚍㥩11 妃ꅾ撑崵㹁 Pt 䬐鲿ꆀ匧䊵⡛✵ 1.2μg/cm2珘㹁䚍⠏馊鷓欽✵餘㶩❜
䰃芘邍꬗ Pt 䬐鲿ꆀ涸䘯鸟㹁ꆀⴔ區կ  
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⩫用〽」䰃紤㢪⯕靶⟉䘯鸟ꊹⵆ餘㶩❜䰃芘勞餘 

䶰 銳餘㶩❜䰃芘僽餘㶩❜䰃芘敍俱歏寑涸呍䗱鿈⟝㼆歏寑䚍腊饰满Ⱒꝶ⡲欽կ劥俒⢪欽⩫用〽」䰃
紤㢪⯕靶⟉㼆䋑㈒餘㶩❜䰃芘勞餘鵳遤✫㹁䚍ⴔ區կ 

 

Ⱒꝶ霒餘㶩❜䰃芘  ⩫用〽」䰃紤㢪⯕靶⟉  㹁䚍
넞佪梠⥂㘗涸餘㶩❜䰃芘敍俱歏寑Ⱘ剣䎛ꢢ䎾欽⵸兞կ餘㶩❜䰃芘敍俱歏寑涸歏鍒餘⚹㔿䙖涸넞ⴔ㶩

翸ざ暟芘⽰餘㶩❜䰃芘鵯猫芘涸暵挿⚹猌㶩歏㼋桧넞罜歏㶩絟続⻊㷖珘㹁䚍㥩掚珘㹁䚍㥩导䎾孞⡤
鷳鵂桧⡛⟟呔⡛䐢կ 

Ⰼ餘㶩❜䰃芘⚺銳欽孮熬ꃑ㘗餘㶩❜䰃芘ծnafion ꅾꝀ芘ծꬋ孮翸ざ暟餘㶩❜䰃芘ծ倝㘗撑ざ餘㶩❜䰃
芘瘝կ䌢欽涸餘㶩❜䰃芘僽Ⰼ孮熬ꃑ㘗餘㶩❜䰃芘կ 

劥俒⢪欽䀙峸⩫用〽」䰃紤㢪⯕靶⟉ IRTracer-100 ㄤ邝ⲸⰌ导㼘꣡⟝ATR㼆䋑㈒餘㶩❜䰃芘鵳遤✫
㹁䚍ⴔ區կ 

1. 㹊낉鿈ⴔ                

1.1 ⟉㐼 

 
  

㕃 1. 䀙峸⩫用〽」䰃紤㢪⯕靶⟉ IRTracer-100 㕃2. 邝ⲸⰌ导㼘꣡⟝ATRZnSe兪⡤ 

1.2 崵霚勵⟝ 
岚侨薴㔵4000~650 cm-1      唬 崵 㐼DLATGS 
ⴔ 鳹 桧4cm-1        䪊䲽妃侨20 
ⴗ䭷ⴅ侨Happ-Genzel 

1.3 呋ㅷ 
䋑㈒湬䖈 30mm 涸㕐䕎餘㶩❜䰃芘㥵㕃 3 䨾爙կ 

 
㕃 3. 餘㶩❜䰃芘呋ㅷ㕃晙 

1.4 呋ㅷ⵸㢅椚 
ATR ꣡⟝〳⟄㼆ぐ猫䕎朐涸呋ㅷ鵳遤崵霚䨾⟄呋ㅷ偽꨽⵸㢅椚湬䱹崵霚կ 
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2. 絕卓♸雭雿 
2.1  餘㶩❜䰃芘呋ㅷ紤㢪⯕靶㕃 

  

㕃 4. 餘㶩❜䰃芘呋ㅷ紤㢪⯕靶㕃 

 
㕃 5. 餘㶩❜䰃芘ⴔ區絕卓 

2.2  絕卓♸雭雿 
㹊낉絕卓邍僈霪餘㶩❜䰃芘⚺銳䧭ⴔ僽Ⰼ孮熬ꃑ-翸㔋孮⛩掜Ⱏ翸暟㾩✵Ⰼ孮熬ꃑ㘗餘㶩❜䰃芘կ 

3. 絕雿 
ꅷ欽䀙峸⩫用〽」䰃紤㢪⯕靶⟉ IRTracer-100 ㄤ邝ⲸⰌ导㼘꣡⟝(ATR)〳⟄倰⤑䘯鸟䖤䪊䲽䖤餘㶩❜

䰃芘紤㢪靶㕃鸑鵂靶㕃ⴔ區䧴罏靶䎽唬程〳⟄䖤ⵌ餘㶩❜䰃芘䧭ⴔ㼆夹倗餘㶩❜䰃芘碫㘗䲿⣘✫⣜研կ 

500750100012501500175020002500300035004000
cm-1

0.0

0.2

0.4

0.6

0.8

1.0

Abs

FTIR Measurement
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餘㶩❜䰃芘涸勿孒垷ꆀ崵霚 

䶰 銳劥俒⿬罌叻ⲥշGB/T 1040.3-2006㝕俱䬘吹䚍腊涸崵㹁痦3鿈ⴔ謭芘ㄤ謭晙涸霚낉勵⟝ոծշGB/T 
20042.3-2022 餘㶩❜䰃芘敍俱歏寑 痦3鿈ⴔ餘㶩❜䰃芘崵霚倰岁ո⢪欽䀙峸歏㶩♰腊霚낉纸AGS-X 10kN
ꂁざ1kN孞⸓⽀䲀㣪Ⱘ㼆餘㶩❜䰃芘鵳遤䬘吹霚낉涸爙⢾կ霪霚낉⚺銳唬崵餘㶩❜䰃芘涸勿孒垷ꆀծ䫒䬘
䔂䏞〳⚹湱Ⱒ⟱⚌涸❡ㅷ䒓〄ծㅷ餘䱽ⵖ䲿⣘礵烁侨研կ 

 
Ⱒꝶ霒♰腊霚낉纸  䬘吹崵霚  餘㶩❜䰃芘կ 

 

䪮助暵挿 
1kN 孞⸓⽀䲀㣪Ⱘ㼆呋ㅷ⥂䫡㥩崵霚侨研珘㹁ծ礵䏞넞կ 
 TRAPEZIUM LITE X 鲱⟝⸆腊䔂㣐腊蜦䖤礵烁〳ꬑ涸侨研♸刼絁⤑✵ⴔ區㼆嫱կ 
 

餘㶩❜䰃芘敍俱歏寑Ⱘ剣䊨⡲庛䏞⡛ծ゗⸓䘯ծ嫱⸆桧넞ծ絕匬皍⽀ծ乼⡲倰⤑瘝⠏挿僽Ⱆ雩⚹歏⸓
导鲨ծ㔿㹁〄歏畀瘝涸껷鷥腊彂կ㖈敍俱歏寑ⰻ鿈餘㶩❜䰃芘⚹餘㶩涸鴲獴ㄤ鳕鷐䲿⣘鸑麤⢪䖤餘㶩絑
鵂芘➢꣉匧ⵌ鴪꣊匧♸㢪歏騟涸歏㶩鲮獴匬䧭㔐騟ぢ㢪歲䲿⣘歏崨㔔姼餘㶩❜䰃芘僽餘㶩❜䰃芘敍俱
歏寑涸呍䗱鿈⟝㼆敍俱歏寑涸䚍腊饰满ꬋ䌢ꅾ銳涸⡲欽㸐涸㥩㗁湬䱹䕧ㆇ歏寑涸⢪欽㼑ㄐկ 

餘㶩❜䰃芘僽♧猫⾩䏞➑⚹ 18-50 䗎碛涸匧謭芘晙僽歏匧崞䚍暟餘⪶⻊⵫涸㛇䏀կⰦ暟椚䚍腊㼆
侮⚡歏寑涸䚍腊♸⢪欽㼑ㄐ䕧ㆇ匧㣐կ 

GB/T 20042.3-2022錞㹁✫㖈錞㹁勵⟝♴㼆餘㶩❜䰃芘鵳遤䬘吹♸⶟猌涸崵霚銳宠կ劥俒⿬撑副鶣叻
ⲥ銳宠㼆餘㶩❜䰃芘鵳遤䬘吹崵霚崵霚Ⱖ勿孒垷ꆀծ䫒䬘䔂䏞瘝⸂㷖䚍腊կ 

1霚낉鿈ⴔ 
1.1 ⟉㐼 

AGS-X-10kN 歏㶩♰腊霚낉纸 
1kN 孞⸓⽀䲀㣪Ⱘ俷紻㣪꬗ 

TRAPEZIUM LITE X 鲱⟝⽀♧霚낉 

1.2 霚낉勵⟝ 
霚낉庛䏞㹔庛 20˫䊩〸 
鲿蚚⠛䠭㐼10kN0.5 紩 

霚낉㣪Ⱘ1kN 孞⸓⽀䲀㣪Ⱘ 
霚낉鸟桧200mm/min 

1.3 呋ㅷ⿺㢅椚 
呋ㅷ㽯㼄Ɤ 200mm㺈 25mm⾩䏞 0.064mm叻騄⚹ 70mmMD ㄤ TD 倰ぢぐ》 5 呏կ㣪Ⱘ鷥

欽䀙峸 1kN 孞⸓䎂꬗㣪Ⱘ俷紻㣪㗌孞⾓⚹ 0.5MPaկ 

2霚낉➝絏 
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⢪欽䀙峸歏㶩♰腊霚낉纸 AGS-X-10kN1kN 孞⸓⽀䲀㣪Ⱘ鵳遤餘㶩❜䰃芘霚呋䬘吹霚낉կ叻騄⚹
70mm⟄ 200mm/min 涸埇咿⡙獴鸟䏞鵳遤倗鄬霚낉կ崵㹁餘㶩❜䰃芘霚呋涸勿孒垷ꆀծ䫒䬘䔂䏞կ♴㕃
⚹㹊낉⵸♸倗鄬た涸㹊傞㕃晙կ 

 
㕃 1 霚낉⵸傞涸朐䙖              㕃 2 倗鄬た涸朐䙖 

3霚낉絕卓 
邍 1.崵霚絕卓 

霚呋ぜ獦 勿孒垷ꆀ N/mm2 剒㣐鲿蚚 N 
MD-1 
MD-2 
MD-3 
MD-4 
MD-5 

䎂㖲⧩ 

3677.85 
3775.11 
3662.44 
3660.83 
3701.06 
3695.49 

190.450 
211.022 
216.223 
201.550 
206.155 
205.08 

TD-1 
TD-2 
TD-3 
TD-4 
TD-5 

4013.78 
4095.34 
4157.23 
4026.80 
4193.74 

258.765 
258.823 
259.780 
248.026 
265.387 

䎂㖲⧩ 4097.38 258.16 

劥俒➝絏✫餘㶩❜䰃芘涸䬘吹霚낉㹊⢾կ霚낉絕卓邍僈䀙峸霚낉纸ㄤ⚁欽㣪Ⱘ〳䎾㼆餘㶩❜䰃芘涸呋
ㅷ䬘吹霚낉կ侨研ⲥ烁䎇Ⱘ剣葻㥩涸ꅾ撑䚍♸珘㹁䚍կ 

4絕雿 
絾副䨾鶣䀙峸 AGS-X-10kN 歏㶩♰腊霚낉纸ꂁざ⢪欽䀙峸 1kN 孞⸓⽀䲀㣪Ⱘㄤ TRAPZIUM LITE X

鲱⟝腊㢿䎾㼆餘㶩❜䰃芘䬘吹崵霚銳宠蜦》勿孒垷ꆀㄤ剒㣐鲿蚚瘝⿬侨կ  
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䗎岚嶊鍒 ICP-AES 岁崵㹁꛶焫⪶⻊⵫⚥꛶ゎꆀ 

䶰 銳ꅷ欽䗎岚嶊鍒岁⵸㢅椚꛶焫⪶⻊⵫呋ㅷ⢪欽歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶⟉(ICP-AES)䘯鸟崵㹁꛶
焫⪶⻊⵫⚥꛶ゎꆀ㔐佐桧㖈98.6%։101.2%⛓ꢂ絁䚍湱Ⱒ禹侨㣐✵0.9999湱㼆叻ⲥ⨊䊵㖈0.56%։
0.90%կ霪倰岁䘯鸟ծⲥ烁ծ絑崸梠⥂鷓欽✵瀖屘⻊䊨ծ礵絈⻊䊨㽍Ⱖⵖ蚋䊨⚌⚥䘯鸟崵㹁꛶焫⪶⻊⵫
⚥涸꛶ゎꆀկ 

 

Ⱒꝶ霒ICP-AES ꛶焫⪶⻊⵫ ꛶ ⵖ蚋 蚋Ⱙ 
 

꛶焫(Palladium on carbonPd/C)⪶⻊⵫僽♧猫
넞崞䚍ծ넞鷥䭊涸⸈孲⪶⻊⵫Ⱖ崞䚍彂✵꛶㼆孲
涸䔂捘エ꣡ㄤ崞⻊⟄⿺焫鲿⡤㼆꛶涸넞䏞ⴔ侔⡲
欽կ霪⪶⻊⵫㖈瀖屘⻊䊨ծ礵絈⻊䊨ㄤ剣纸ざ䧭⚥
剣满䎛岌涸䎾欽暵ⵆ僽㖈ⵖ蚋䊨⚌⚥㽍⚹ꅾ銳կ
꛶焫⪶⻊⵫腊㢿⪶⻊孲⻊掜ծ拳ծꂼծ臟ծ❇腂ծ〜
宆⻊暟ծ炦㛇⻊ざ暟ծ薅梠⟄⿺勇梠蔉껺瘝⻊ざ暟կ
꛶焫⪶⻊⵫僽⟄崞䚍焫⚹鲿⡤涸餥ꆄ㾩꛶霪⪶⻊
⵫⚥꛶ゎꆀ涸崵㹁⿺䚍腊霉⟟䌢錞倰岁곢ꅷ欽⚁

欽涸鵮⾲拂掔霃㢊⚂鵂玐籖椫署傞Ɤ霚⵫欽ꆀ
㣐կ焫꛶⪶⻊⵫⚥꛶ゎꆀ涸崵㹁鵮鸑䌢ꅷ欽ⴔ⯕⯕
䏞岁告Ⱖ⚥䨾⢪欽涸禄⩐ꃀ✳肁ծ䒗⚋ꃫծ♲守歌
掬瘝剣纸霚⵫鿪Ⱘ剣♧㹁涸嫫䚍割➑䕧ㆇⴔ區➃
プ涸魧⡤⨴䐀罜⚂⠔❡欰⚚ꅾ涸寓厩⚹䏑巊㢅
椚䌄勻✫䖎㣐涸⾓⸂կ劥俒䲿ⴀ✫♧猫䘯鸟ծⲥ烁ծ
絑崸梠⥂ㄤⵄ✵➃⡤⨴䐀涸ⴔ區崵霚倰岁կ鷓欽✵
瀖屘⻊䊨ծ礵絈⻊䊨㽍Ⱖⵖ蚋䊨⚌⚥䘯鸟崵㹁꛶焫
⪶⻊⵫⚥涸꛶ゎꆀկ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 ICPE-9000 Ⰼ靶〄㼘⯕靶⟉ 

1.2 㹊낉㐼渓⿺霚⵫ 
㹊낉䨾欽㐼渓㖲⚹梯槴ⵖㅷ㹊낉䨾欽ꃑ㖲⚹⠏紩紱霚⵫㹊낉欽宐⚹馄紱⿡猌㶩宐կ 

1.3 呋ㅷ涸⵸㢅椚 
獦ꆀ 0.10 g 絑 110˫软䎁 2 㼭傞涸꛶焫⪶⻊⵫呋ㅷ✵䗎岚嶊鍒緵⚥⣜妃⸈Ⰶ 1 mL ⿡猌㶩宐ծ5 mL

渮ꃑㄤ 3 mL 炦ꃑ霃縨⼮庛玐䎸鵳遤嶊鍒ず傞ⵖ㢊瑟涯呋ㅷկⲇ⽲た鲮獴ⵌ 100 mL 㺂ꆀ櫕⚥⿡猌
㶩宐㹁㺂ⵌⵠ䏞搬た獺ꅺ 50 ⦔た䖉崵կ 

2. 絕卓♸雭雿 
2.1 ⟉㐼⿬侨ㄤⴔ區絁涸鷥䭊 

⟉㐼珘㹁た䭽邍 1 ⟉㐼䊨⡲勵⟝㼜幊ざ叻ⲥ很巊⣜妃㌂Ⰶⵖ㹁䊨⡲叻ⲥ刼絁կ 
邍 1. ⟉㐼䊨⡲勵⟝ 

錜崵倰ぢ 
瘝猌㶩⡤崨鸟 

(L/min) 
ⲇ⽲孞崨鸟 

(L/min) 
鲿孞崨鸟 
(L/min) 

넞곸곸桧 
(MHz) 

넞곸鳕ⴀ⸆桧 
(kW) 

鲶ぢ 0.6 10 0.7 27.12 1.2 

䀙峸 ICPE-9000 鲱⟝[⸔䩛⸆腊]〳荈⸓鵳遤崵㹁⯋稇涸岚Ɤ鷥䭊鷥䭊Ⱏ㶸⯋稇靶絁䎁䪓㼭唬ⴀꣳ
ㄤ⥌胜嫱넞涸靶絁(錛㕃 1) 
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㕃 1. ꛶⯋稇靶油鲰䐸 

2.2 叻ⲥ刼絁 
Pd ⯋稇涸叻ⲥ刼絁㥵♴ 

 
㕃 2. ꛶涸叻ⲥ刼絁 R=0.99995 

2.3 倰岁涸唬ⴀꣳ♸礵㺙䏞(RSD%) 
㼆瑟涯叻ⲥ很巊涸ⴔ區⯋稇鵳遤 10 妃崵㹁》 3 ⦔涸瑟涯叻ⲥ⨊䊵䨾㼆䎾涸崽䏞⽰⚹ぐ⯋稇涸唬ⴀ

ꣳⰦ絕卓錛邍 2կ 
邍 2. 唬ⴀꣳ⿺礵㺙䏞 

⯋稇 Pd 

唬ⴀꣳ(µg/L) 3.12 
RSD(%) 0.90 

2.4 崵㹁絕卓⿺㔐佐桧 
䭽㹊낉倰岁㼆鷐唬呋ㅷ鵳遤ⴔ區䎇鵳遤✫⸈叻㔐佐桧㹊낉Ⱖ絕卓錛邍 3կ 

邍 3. 呋ㅷⴔ區絕卓⿺㔐佐桧 
呋ㅷぜ獦 崵㹁ゎꆀ(%) ⸈叻ꆀ(mg/L) 崵㹁䚪ꆀ(mg/L) 㔐佐桧(%) 

꛶焫⪶⻊⵫ 10.02 10 
9.86 98.60 
9.93 99.30 

10.23 100.23 

3. 絕雿 
ꅷ欽䗎岚嶊鍒岁⵸㢅椚꛶焫⪶⻊⵫呋ㅷ⢪欽歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶岁㼆꛶焫⪶⻊⵫⚥꛶ゎꆀ

鵳遤✫崵㹁霪倰岁䘯鸟ծⲥ烁ծ絑崸梠⥂կ鷓欽✵瀖屘⻊䊨ծ礵絈⻊䊨⚥䘯鸟崵㹁꛶焫⪶⻊⵫⚥涸꛶ゎ
ꆀկ 

0

10000

20000

In
te

ns
ity

Pd 340.458 Best 
Cond 1  

0.0 2.5 5.0
Concentration (mg/L)

0

2500

5000

7500

10000

12500

15000

17500

In
te

ns
ity

Pd 340.458 nm (1)

r = 0.99995

STD 5 mg/L 

钯碳催化剂样品 
STD 1 mg/L 
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ICPE-9820 崵㹁鲨欽ꤲ櫘⪶⻊鲮⻊㐼⚥餥ꆄ㾩꜉ծ꛶ㄤꜙゎꆀ 
䶰 銳⿬罌梠㞯叻ⲥշHJ 509-2009 鲨欽ꤲ櫘⪶⻊鲮⻊㐼⚥꜉ծ꛶ծꜙ涸崵㹁 歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶岁
ㄤ歏䠭羒ざ瘝猌㶩⡤餘靶岁ո⢪欽渮ꃑծ孲孮ꃑծ炦ꃑㄤ넞守ꃑ幊ざꃑ很鍒ⵄ欽䀙峸歏䠭羒ざ瘝猌㶩⡤〄㼘
⯕靶⟉ICP-OESICPE-9820崵㹁✫鲨欽ꤲ櫘⪶⻊鲮⻊㐼⚥餥ꆄ㾩꜉Ptծ꛶PdծꜙRhゎꆀկⴔ區絕
卓邍僈霪倰岁唬ⴀꣳ⚹0.25 μg/g~2.30 μg/g⸈叻㔐佐桧⚹92.0%~107%霪倰岁〳鷓欽✵鲨欽ꤲ櫘⪶⻊鲮
⻊㐼⚥餥ꆄ㾩꜉ծ꛶ㄤꜙ⯋稇ゎꆀ涸䘯鸟崵㹁կ 

 

Ⱒꝶ霒ICP-OES 歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶岁 鲨欽ꤲ櫘⪶⻊鲮⻊㐼 餥ꆄ㾩 ꜉ ꛶ ꜙ 
 

鲨欽⪶⻊鲮⻊㐼僽㸝鄳㖈导鲨䱗孞禹絡⚥欽✵꣭
⡛寓厩暟䱗佞涸⪶⻊鲮⻊⽀⯋⚺銳⡲欽僽鸑鵂⪶⻊
孻⻊鵮⾲导䎾꣭⡛导鲨䱗佞寓厩暟♧孻⻊焫COծ
焫孲⻊ざ暟HCㄤ宆孻⻊暟NOx涸䱗佞ꆀկ导
鲨㽵孞⪶⻊鲮⻊㐼⚺銳剣⚙鿈ⴔ絆䧭⺫䭍꜉Ptծ
꛶PdㄤꜙRh瘝餥ꆄ㾩絆䧭涸♲⯋⪶⻊⵫ㄤ踡
璷朐ꤲ櫘ծꆄ㾩㛇餘涸⪶⻊⵫鲿⡤Ⱏず⡲欽䲿넞⪶
⻊鲮⻊佪桧ծ⥂霆㽵孞ⲙ⻊佪卓կ 

ꥥ满䧮㕂㕂字絑崸涸䘯鸟〄㾝导鲨⥂剣ꆀ馊勻
馊㣐导鲨㽵孞寓厩⛲䠁⸈⚚ꅾ䧭⚹䧮㕂瑟孞寓厩
涸⚺銳勻彂⛓♧կ割ず⪶⻊鲮⻊㐼䪮助涸⯓鵳䚍⚺銳
⡤梡㖈⸔崞䚍絆ⴔㄤ崞䚍絆ⴔPtծPdծRh涸鷥ꂁ

絕ざ副㹊梡⪶⻊䚍腊ㄤ㽴ꆀⲸ㼱餥ꆄ㾩⢪欽꣭⡛ⵖ
鸣䧭劥涸湡叻կշGB/T 18881-2017 鲽㘗导屘鲨䱗孞
ⲙ⻊⪶⻊⵫ո錞㹁⪶⻊⽀⯋餥ꆄ㾩䚪ゎꆀㄤゎꆀ嫱⢾
㖈霃雦⧩涸±10%⨊䊵⟄ⰻկ㔔姼ⲥ烁崵㹁㽵孞⪶
⻊鲮⻊㐼⚥餥ꆄ㾩涸ゎꆀ㼆✵港䱽㽵孞䱗佞叻ⲥծ㣐
孞寓厩荛Ⱒꅾ銳կ 

歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶岁ICP-OES⡲⚹♧
猫䧭擿涸㢴⯋稇ⴔ區倰岁䎾欽薴㔵䎛ⴔ區鸟䏞䘯
絁䚍薴㔵㺈腊㹊梡割ずゎꆀ涸㢴䭷叻⯋稇ず傞ⴔ區կ
劥俒ꅷ欽渮ꃑծ炦ꃑծ孲孮ꃑㄤ넞守ꃑⴔ鍒呋ㅷ⢪
欽䀙峸歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶⟉ICPE-9820ⴔ
區鲨欽ꤲ櫘⪶⻊鲮⻊㐼⚥餥ꆄ㾩꜉ծ꛶ㄤꜙゎꆀկ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼霃㢊 

磋烱纸䗎岚嶊鍒⟉歏掚匣䀙峸 ICPE-9820 歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶⟉կ 

1.2 ⟉㐼勵⟝ 
邍 1 ICP-OES ⴔ區勵⟝ 

⟉㐼⿬侨 霃㹁⧩ ⟉㐼⿬侨 霃㹁⧩ 
넞곸⸆桧 1.20 kW 瘝猌㶩⡤孞崨鸟 14.0 L/min 

鳇⸔孞崨鸟 1.20 L/min 鲿孞崨鸟 0.70 L/min 
挣！碫㘗 叻ⲥ挣！ ꨺⻊㐼碫㘗 ず鲶 

꨺⻊㹔 偒崨 넞곸곸桧 Hz 
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1.3 呋ㅷ⵸㢅椚 
ⲥ烁獦》1.000 g 絑磋烱涸呋ㅷ✵翸㔋孮䗎岚嶊鍒！⚥欽㼱ꆀ宐嶹弪⸈Ⰶ6 mL HClծ4 mL HNO3ծ6 

mL HF渷副渷㶩縨✵䗎岚嶊鍒⟉⚥嶊鍒⼮庛玐䎸錛邍 2կ䗎岚嶊鍒絕勲た㼜嶊鍒！佞縨✵瀖㟯歏掚匣副
170˫饮ꃑ荛磨玸⸈Ⰶ桬宐10 mLㄤ2 mL HClO4渷副渷㶩⸈掚湬荛很巊幡❭⸈Ⰶ2 mL HF䩧䒓渷㶩襒〄
荛涯掆ⱎ㽴կ⸈Ⰶ5 mL HClㄤHNO3䲿》霚呋ⲇ⽲た鲮獴ծ㹁㺂荛50 g꫽縨鵂0.45 μm応芘䖉崵ず傞
⨞瑟涯ㄤ⸈叻㔐佐霚낉կ 

邍 2 䗎岚嶊鍒⼮庛玐䎸 
姿낢 䱽ⵖ庛䏞˫ ⼮庛傞ꢂ(min) 䛎庛傞ꢂ(min) 

1 220 20 30 

2. 絕卓♸雭雿 
2.1 叻ⲥ刼絁ㄤ唬ⴀꣳ 

⟄ 5% HCl ㄤ HNO3 幊ざ很巊㼜 Pd1000 mg/LծPt1000 mg/LծRh1000 mg/L獺ꅺꂁⵖ䧭幊
ざ叻ⲥ很巊䎸⴩崽䏞錛邍 3⯋稇叻ⲥ刼絁絁䚍ㄤ靶油鲰䐸㕃錛㕃 1~㕃 3կ 

邍 3 ⯋稇叻ⲥ䎸⴩崽䏞 

⯋稇 
叻ⲥ䎸⴩mg/L 

STD1 STD2 STD3 STD4 STD5 STD6 STD7 
Pd 0 0.5 1.0 2.0 5.0 10.0 20.0 
Pt 0 0.5 1.0 2.0 5.0 10.0 20.0 
Rh 0 0.5 1.0 2.0 5.0 10.0 20.0 

 

 
㕃 1 ꛶Pd叻ⲥ刼絁 

 
㕃 2 ꜉Pt叻ⲥ刼絁 
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㕃 3 ꜙRh叻ⲥ刼絁 

 
㕃 4 ꛶Pd靶油鲰䐸㕃 

 
㕃 5 ꜉Pt靶油鲰䐸㕃 
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㕃 6 ꜙRh靶油鲰䐸㕃 

⟄倰岁瑟涯很巊鵶絯崵㹁 7 妃雦皾倰岁唬ⴀꣳ⟄獦呋 1.0 g 㹁㺂ⵌ 50 g 雦皾䖤ⵌ霪倰岁涸唬ⴀꣳ
MDLPdծPt ㄤ Rh ぐ⯋稇唬ⴀꣳ⚹ 0.25 μg/g~2.30 μg/g霫絈絕卓錛邍 4կ 

邍 4 ⯋稇倰岁唬ⴀꣳ 

⯋稇 岚Ɤnm 錜崵倰ぢ MDL(μg/g) 

꛶Pd 324.270 鲶ぢ 0.30 
꜉Pt 214.423 鲶ぢ 2.30 
ꜙRh 343.489 鲶ぢ 0.25 

2.2 呋ㅷ絕卓 
》⪶⻊鲮⻊㐼呋ㅷ䎂遤♲口䭽撑呋ㅷ⵸㢅椚玐䎸㢅椚た鵳呋崵㹁崵㹁絕卓錛邍 5ꅾ撑䚍葻㥩呋

ㅷぐ⯋稇⸈叻㔐佐桧⚹ 92.0~107%կ 
邍 5 鲨鲿⪶⻊⵫餥ꆄ㾩崵霚絕卓 

⯋稇 岚Ɤ(nm) 
崵霚⧩ 
(mg/L) 

絕卓 
(μg/g) 

RSD 
(%n=3) 

⸈叻ꆀ 
(mg/L) 

⸈叻絕卓 
(mg/L) 

㔐佐桧 
(%) 

Pd 324.270 1.15 57.5 0.71 2.0 3.15 100 
Pt 214.423 3.88 194 0.56 2.0 5.72 92.0 
Rh 343.489 N.D. - - 2.0 2.13 107 

N.D.ˋˋ劢唬ⴀկ 

3. 絕雿 
⿬罌叻ⲥշHJ 509-2009 鲨欽ꤲ櫘⪶⻊鲮⻊㐼⚥꜉ծ꛶ծꜙ 涸崵㹁 歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶岁ㄤ歏䠭羒

ざ瘝猌㶩⡤餘靶岁ո⢪欽䀙峸 ICPE-9820 㘗歏䠭羒ざ瘝猌㶩⡤〄㼘⯕靶⟉崵㹁✫鲨欽ꤲ櫘⪶⻊鲮⻊㐼⚥꛶ծ
꜉ㄤꜙ⯋稇ゎꆀկ霪倰岁䫒㛇⡤腊⸂䔂礵㺙䏞넞ICPE-9820 㘌湬挣！霃雦〳剣佪Ⲹ㼱呋ㅷ婎殆ㄤ꣈姺挣
！獤焫獤渮鷓欽✵鲨欽⪶⻊⵫⚥餥ꆄ㾩ⴔ區崵㹁կ  
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꜉焫⪶⻊⵫涸邍䖄 
䶰 銳孲敍俱歏寑僽劢勻倝腊彂幡裂⸓⸂导鲨涸⚺銳〄㾝倰ぢ⛓♧կ꜉ 焫⪶⻊⵫僽孲敍俱歏寑歏㛜禹絡涸呍䗱
鿈⟝կ劥俒⢪欽䀙峸㢴纸猫翫ざ㼆꜉焫⪶⻊⵫鵳遤邍䖄⢪欽X㼘絁遥㼘⟉XRD鵳遤✫暟湱ⴔ區絛ⴀ呋ㅷ
⚥Pt餻㶸朐䙖ㄤ䎂㖲兪磜㽯㼄⢪欽歏㶩确ꛏ儑䗎ⴔ區⟉EPMA錜㻋⪶⻊⵫涸䕎頗鸑鵂胜侔㼘歏㶩⫸錜㻋
ⵌPt㶸㖈♧㹁涸㔙翸梡韌䎇絛ⴀ⯋稇䧭ⴔ⢪欽X㼘絁⯕歏㶩腊靶⟉XPSⴔ區✫呋ㅷ邍꬗涸⯋稇絆䧭ծ⟟
䙖儑爙Pt⟄ꆄ㾩⽀餘䕎䙖㶸㖈鵯❈絕卓⛓ꢂ腊✽湱⽪霆➢割ず錭䏞䲿⣘✫呋ㅷ絆䧭⥌䜂կ鵯❈邍䖄䩛媯
〳⣘꜉焫⪶⻊⵫⿺湱Ⱒ猫碫⪶⻊⵫ㅷ猫涸ⵖ㢊灇〄ծ餘ꆀ䱽ⵖծ㣟佪ⴔ區瘝⿬罌կ 

 

Ⱒꝶ霒꜉焫⪶⻊⵫  XRD  XPS  EPMA 

 
孲敍俱歏寑ⵄ欽孲ㄤ孻⻊㷖导䎾ꅺ佞涸⻊㷖腊

鲮⻊⚹歏腊偽곢敍掔Ⱘ剣넞腊ꆀ鲮䰃佪桧ㄤꨪ䱗
佞僽劢勻倝腊彂幡裂⸓⸂导鲨涸⚺銳〄㾝倰ぢ⛓
♧կ孲敍俱歏寑歏㛜禹絡⚺銳歋⪶⻊⵫ծ孞⡤的侔㽻ծ
餘㶩❜䰃芘瘝絆䧭Ⱖ⚥⪶⻊⵫僽歏㛜禹絡涸呍䗱
鿈⟝կ㹊꣢䎾欽⚥䔲⵸敍俱歏寑⟄焫鲿꜉⪶⻊⵫⚹
⚺, ꜉餏鲿ꆀ♧菚넞鴪 20% ⟄副, 鳅鸑䌢涸⻊䊨欽
餏鲿㘗⪶⻊⵫( ꜉餏鲿ꆀ⡛✵ 5%) 涸ⵖ㢊ꦼ䏞銳㣐
䖎㢴, 敍俱歏寑焫鲿꜉⪶⻊⵫⚥꜉紵碛곾磜磜䏞ծ磜
䏞ⴔ䋒⿺勇餘ゎꆀ㼆⪶⻊⵫涸⪶⻊䚍腊ㄤ鵘遤珘㹁
䚍剣䖎㣐涸䕧ㆇկ䔲⪶⻊⵫⚥ꆄ㾩 Pt 磜㶩涸磜䏞㖈
2 ։5nmծ磜㶩磜䏞ⴔ䋒瑺ծ㖈焫副ⴔ侔㖲⺣⪶⻊
⵫⚥剣㹲勇餘( 㥵 Cl) ゎꆀ㼱傞, ⪶⻊⵫Ⱘ剣鳅㥩
涸崞䚍ㄤ珘㹁䚍կ 

X 㼘絁撑㼘㖈呋ㅷ副⠔〄欰蚃⯕ծ遥㼘ծ⯕歏
佪䎾瘝㢴猫暟椚佪䎾遥㼘佪䎾❡欰涸遥㼘靶㕃Ⱘ

剣䭷紻暵䖄割ず涸⻊ざ暟Ⱘ剣割ず涸遥㼘靶㕃կ㔔
姼鸑鵂㼆遥㼘靶㕃涸鍒區〳⟄蜦濼呋ㅷ⚥⻊ざ暟
涸猫碫➢罜✫鍒⯋稇涸餻㶸朐䙖⯕歏佪䎾❡欰涸
⯕歏㶩腊ꆀ割➑♸⯋稇猫碫剣Ⱒ鵮♸⾲㶩䨾㢅涸
⻊㷖梠㞯剣Ⱒ㔔姼ⴔ區⯕歏㶩涸腊ꆀ〳 ⟄蜦濼呋
ㅷ⚥⯋稇猫碫♸⟟䙖涸⥌䜂կEPMA ⢪欽鳅㣐涸歏㶩
勲崨慨〄呋ㅷ鸑鵂Ⱖ❡欰涸 X 蚃⯕⥌〿〳⟄㼆⯋
稇鵳遤㹁䚍♸㹁ꆀ鵮〳⟄鸑鵂✳妃歏㶩⫸錜㻋呋
ㅷ䗎錜䕎頗鸑鵂胜侔㼘歏㶩⫸錜㻋鲽ꅾ⯋稇涸ⴔ
䋒կ鵯❈邍䖄㼆䲿넞⪶⻊䚍腊ծ꣭⡛餥ꆄ㾩 Pt ⢪欽
ꆀ剣满ꅾ銳䠑⛐կ 

劥俒⢪欽䀙峸 XRDծEPMAծXPS 瘝䪮助䩛媯㼆
꜉焫⪶⻊⵫涸暟椚⻊㷖暵䖄鵳遤✫ⴔ區ㄤ邍䖄կ鵯
❈邍䖄䩛媯㼆✵꜉焫⪶⻊⵫⿺湱Ⱒ猫碫⪶⻊⵫ㅷ猫
涸ⵖ㢊ծ灇〄ծ㣟佪ⴔ區瘝Ⱘ剣ꅾ銳䠑⛐կ 

1. 㹊낉鿈ⴔ 
1.1⟉㐼 

䀙峸 X 㼘絁遥㼘⟉ XRD-7000  
䀙峸 EPMA-1720 
䀙峸 XPS: Axis Supra+  
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1.2ⴔ區勵⟝ 
邍 6. XRD 崵霚⿬侨 

⟉㐼  XRD-7000 慨〄彂  CuKα, λ=0.15406 nm 

⽀蒀⻊  瀖㟯⽀蒀㐼 䪊䲽垷䒭  姿鵳䪊䲽 θ/2θStep-scan 

！⾓/！崨  40 kV / 40 mA 〄侔杞綟  1° 

錭䏞薴㔵  10-90° ꣈侔㼘杞綟  1° 

姿Ɤ / 傞ꢂ  0.02°/ 1s 䱹佐杞綟  0.3 mm 

邍 7. EPMA 崵霚⿬侨 
⟉㐼  EPMA-1720 慨〄彂  歏㶩勲 

⸈鸟歏⾓  15kV 勲崨  錜㻋 1nAⴔ區 100nA 

勲俤湬䖈  MIN 崵霚傞ꢂ  6min 

邍 8. XPS 崵霚⿬侨 
⟉㐼  Axis Supra+ 慨〄彂  AlKα, 1486.7 eV 

ⴔ區⼓㚖  slot 垷䒭 鸑腊  Ⰼ靶 160 eV礵絈靶 40 eV 

！⾓  15 kV 䪊䲽鸟䏞  Ⰼ靶 1 eV礵絈靶 0.1 eV 

⨢殆傞ꢂ  200 ms    

1.3 呋ㅷ㢅椚 
XRD》鷓ꆀ佞✵梯槴呋ㅷ寑鲽鲽⾓䎂湬䱹佞Ⰶ XRD ⟉㐼⚥崵霚 
EPMA⢪欽㼋歏脸䌄랭꣡謭㽻⪶⻊⵫磋劣霚呋佞Ⰶ溫瑟呋ㅷ㹔崵霚 
XPS湬䱹欽⿽꬗絟続脸䌄㼜呋ㅷ餤✵呋ㅷ勵副佞Ⰶ溫瑟臼ⰻ崵霚կ 

2. 絕卓雭雿 
2.1 XRD暟湱ⴔ區絕卓 

㕃 7 ⚹꜉焫⪶⻊⵫呋ㅷ涸遥㼘靶㕃⿺暟湱ꊹ㹁絕卓遥㼘靶㕃⚥油䕎㺈罜䓙侔霹僈呋ㅷ⚥ぐ暟湱絕兪䏞
鳅⡛㣐㢴⟄紵碛䕎䙖㶸㖈կ㼆撑 ICDD 侨研䎽模䧭暟湱ꊹ㹁儑爙呋ㅷ⚥ゎ剣꬗䗱用倰湱涸ꆄ㾩 Pt尵剣錜
㻋ⵌ僈儑涸 Pt 孻⻊暟䧴罏 PtC ⻊ざ暟涸暟湱鵯邍僈呋ㅷ⚥ Pt ⟄紵碛ꆄ㾩⽀餘涸䕎䒭㶸㖈կ 

鵳♧姿⟄ LaB6 ⡲⚹叻ⲥ暟餘䩾ꤑ⟉㐼㾝㺈ⵄ欽靧⛙Ⱆ䒭〳⟄雦皾ⴀ Pt 紵碛兪磜涸䎂㖲磜䖈紨⚹ 2nmկ
兪磜涸磜䖈鳅㼭䠑㄂满⪶⻊⵫剣鳅㣐涸嫱邍꬗獤鵯㼆䲿넞⪶⻊䚍腊ծ䲿넞 Pt 涸ⵄ欽桧ծ꣭⡛餥ꆄ㾩 Pt 涸
⢪欽ꆀ剣满ꅾ㣐䠑⛐կ歋✵ 2 ։5nm ꜉紵碛곾磜涸邍꬗腊ꬋ䌢㣐Pt ゎꆀ넞涸傞⦫䖎㺂僒㔙翸㔔姼ⵖ㢊꜉
焫⪶⻊⵫䊨蒌ꦼ䏞ꬋ䌢㣐㼋荝䋑꬗副孲腊彂鲨⚥㹊꣢䎾欽涸꜉焫⪶⻊⵫⚺銳⣜饆鵳〡կ 
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㕃 7. ꜉焫⪶⻊⵫涸 XRD 靶㕃⿺暟湱ꊹ㹁絕卓 

2.2 EPMA䕎頗錜㻋⿺⯋稇絆䧭ⴔ區 
  㕃 8 僽歏㶩确ꛏ EPMA-1720 ✳妃歏㶩⫸錜㻋꜉焫⪶⻊⵫䖤ⵌ涸䗎⼓䕎頗佞㣐⦔侨⚹Ⱉ⼪⦔곾磜㽯

㼄㼭✵ 100nm 㕃 9 ⚹胜侔㼘歏㶩⫸〳⟄溏ⴀ邔䏞割ず鵯僽鳅㣐⾲㶩䎸侨涸⯋稇㔙翸䨾荝鵯♸ XRD 崵
霚絕卓♧荝կ 

 
  㕃 8. ✳妃歏㶩⫸錜㻋䕎頗 6000X 

 
 㕃 9. 胜侔㼘歏㶩⫸ 6000X紤㕕⚹⯋稇ⴔ區⡙縨 

㼆✵胜侔㼘㕃⫸⚥涯❭㔙翸鿈ⴔ鵳遤䗎⼓㹁䚍㹁ꆀⴔ區絕卓錛㕃 10〳溏ⵌ僈儑涸⯋稇꜉ Ptծ焫 C 暵
䖄油ㄤ㼱ꆀ孻⯋稇կPt 涸ゎꆀ⚹ 19%殜⡛✵⻊㷖ꂁ嫱⧩ 20%鵯〳腊僽歋✵呋ㅷエ꣡✫㼱ꆀ孻⾲㶩涸続佦կ 

雽㢴灇瑕霆僈꜉⪶⻊⵫꣭鍒涸剒⚺銳纸椚僽꜉紵碛곾磜涸㔙翸ㄤ欰Ɤկ孲孞敍俱歏寑⪶⻊⵫⚥涸꜉紵碛
곾磜ꬋ䌢㼭磜䖈㖈 3 紵碛䊩〸剣䖎䔂涸㔙翸⧫ぢ勻Ⲹ㼱邍꬗腊կ罜㔙翸⠔䕧ㆇ崞䚍⡙涸凐ꪪ鵳罜꣭⡛⪶⻊
䚍腊㔔姼⢪欽 EPMA 胜侔㼘歏㶩⫸湬䱹錜㻋紵碛 Pt 僽や剣㔙翸㼆꜉焫⪶⻊⵫涸餘ꆀ䱽ⵖㄤ㣟佪ⴔ區Ⱘ剣
ꅾ銳䠑⛐կ 

5μmSE 15.0kV 20x15μm 5μmCOMPO 15.0kV 20x15μm
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㕃 10. EPMA ⯋稇ⴔ區靶㕃ㄤ絕卓 

2.3 XPS⟟䙖ⴔ區絕卓 
㕃 5 僽꜉焫⪶⻊⵫呋ㅷ鵳遤 XPS Ⰼ靶唬崵絕卓靶㕃鍒區邍僈呋ㅷ邍꬗⚺銳㶸㖈⯋稇⚹ CծPtծO劢〄

梡Ⱖ➭⯋稇կ⡙✵絕ざ腊⚹ 284.6 eV 㢅涸剒䔂油僽鲿⡤焫랱涸靶油կ 

 
㕃 11. XPS Ⰼ靶䪊䲽絕卓 
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鵳♧姿㼆ぐ⯋稇礵絈靶鵳遤䪊䲽ⴔ區㕃 6〳濼 C ⯋稇⚺銳⚹崞䚍挦暟猫~284.6 eVPt ⯋稇⚺
銳⟄ꆄ㾩䙖䕎䒭㶸㖈~71.4 eV鵯♸ XRD 暟湱ꊹ㹁絕卓♧荝Pt 4p3/2 㼆 O ⯋稇剣鿈ⴔ䎁䪓O ⯋稇⚺
銳⟄-OH ⻊㷖䙖涸䕎䒭㶸㖈~532.7eV䲀崵勻荈✵邍꬗エ꣡կ 

 

 
㕃 6. XPS ぐ⯋稇礵絈靶䪊䲽絕卓 

3. 絕雿 
劥俒⢪欽䀙峸㢴纸猫翫ざ邍䖄✫꜉焫⪶⻊⵫⢪欽 X 㼘絁遥㼘⟉鵳遤✫暟湱ⴔ區呋ㅷ⚥ Pt ⟄ꆄ㾩⽀餘

䕎䙖㶸㖈Ⱖ䎂㖲兪磜㽯㼄⚹ 2nm⢪欽歏㶩确ꛏ EPMA 錜㻋⪶⻊⵫涸䕎頗鸑鵂胜侔㼘歏㶩⫸錜㻋 Pt 㶸㖈
♧㹁涸㔙翸梡韌䎇絛ⴀ⯋稇䧭ⴔ儑爙 Pt ゎꆀ⚹ 19%⢪欽 XPS ⴔ區✫呋ㅷ邍꬗涸⯋稇絆䧭ծ⟟䙖儑爙
Pt ⟄ꆄ㾩⽀餘䕎䙖㶸㖈鵯❈絕卓⛓ꢂ腊✽湱⽪霆䎇✽湱邉⯎➢割ず錭䏞䲿⣘✫呋ㅷ絆䧭⥌䜂կ鵯❈邍䖄䩛
媯㼆✵蜦》넞ⴔ侔䚍ծ磜䖈㼭涸 Pt ⪶⻊⵫Ⱘ剣ꅾ銳䠑⛐〳 ⣘꜉焫⪶⻊⵫⿺湱Ⱒ猫碫⪶⻊⵫涸ⵖ㢊灇〄ծ餘ꆀ
䱽ⵖծ㣟佪ⴔ區瘝⿬罌կ 
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敍俱歏寑欽焫紦絶紺䬘⠽霚낉 
䶰 銳劥俒⿬罌շGB/T 12914-2018 紺ㄤ紺䓎 䫒䓎䔂䏞涸崵㹁 䛎鸟䬘吹岁ո涸鿈ⴔ銳宠⢪欽䀙峸歏㶩♰
腊霚낉纸AGX-V 㼆焫紺勞俱鵳遤䫒䬘䔂䏞崵霚蜦》Ⱖ剒㣐䎾⸂♸倗鄬挿鲿蚚կ霚낉霆僈䀙峸AGX-V歏㶩♰
腊霚낉纸ꂁざ䀙峸䒓〄涸翸孽ꂾ㣪꬗孞⸓⽀䲀㣪Ⱘ〳⟄忘駈焫紺勞俱䫒䬘䔂䏞崵霚涸銳宠⚂㼆霚呋劥魧涸
䕧ㆇ鳅㼭կ 

 

Ⱒꝶ霒♰腊霚낉纸  焫紺勞俱  䫒䬘䔂䏞霚낉  
 

焫紺⿶獦⚹焫紦絶紺僽餘㶩❜䰃芘敍俱歏寑
proton exchange membrane fuel cell涸⚁欽勞
俱⽰孞⡤的侔㽻⚺銳⡲欽僽⠛㼋歏崨䒸㼋导䎾
孞⡤➢瀖㟯匣㼋崨ⵌ鍘㯮㽻䎇䪾导䎾宐䱗ꤑ㖈鍘
㯮㽻⛓㢪僽敍俱歏寑芘歏纸絆MEA⚥割〳䧴緃
涸勞俱կ 

餘㶩❜䰃芘敍俱歏寑PEMFCⰨ剣佪桧넞ծ䊨
⡲庛䏞⡛ծꨪ 䱗佞瘝⠏挿僽倝㘗綁蒀腊彂涸⚺銳〄
㾝倰ぢ⛓♧կPEMFC 涸呍䗱鿈⟝僽歋⚙⚡⪶⻊㽻 
CLծ⚙⚡孞⡤的侔㽻GDLㄤ♧⚡餘㶩❜䰃芘
PEM絆䧭涸芘歏匧絆⟝ MEAկ 

Ⱖ⚥ GDL 僽 MEA ⚥涸Ⱒꝶ鿈ⴔ饰ⵌ佅丒⪶⻊
㽻ծ佐꧋歏崨ծ⠛㼋孞⡤ㄤ䱗ⴀ导䎾❡暟宐涸⡲欽կ
䌢欽涸 GDL 㛇勞⚺銳剣 焫紺ծ焫䋒ծ挦랱紺ծ
ꆄ㾩勞俱瘝Ⱖ⚥焫紺㔔ⰦⰨ剣넞㼋歏䚍ծ罣臱赤䚍

⿺Ⱖⴀ蒀涸㽯㼄珘㹁䚍僽⡲⚹ GDL 㛇勞涸椚䟝勞
俱կ 

䔂䏞䚍腊僽焫紺涸ꅾ銳䭷叻⛓♧Ⱘ剣鳅㥩䔂䏞
涸焫紺〳⚹ MEA 涸㸝鄳䌄勻⥂ꥻず傞珘㹁侮⚡歏
匧涸絕匬䲿넞歏寑涸㼑ㄐկ 

㼆焫紺勞俱鵳遤䫒䬘䔂䏞崵霚〳 ⟄剣佪唬낉焫
紺䔂䏞㖈焫紺勞俱涸䒓〄♸錞垷⻊欰❡⚥腊〄䮦
匧⚹ꅾ銳涸⡲欽կ 

 
㕃 1. 焫紺鄪ⴗ䬘吹霚 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼♸㣪Ⱘ 

AGX-V 100N 歏㶩♰腊霚낉纸 
䀙峸 500N 孞⸓⽀䲀㣪Ⱘ翸孽ꂾ㣪꬗ 
TRAPEZIUM V 鲱⟝⽀♧霚낉䬘吹 

1.2 ⴔ區勵⟝ 
霚낉庛䏞㹔庛 20˫䊩〸 
鲿蚚⠛䠭㐼100N0.5 紩 

霚낉㣪Ⱘ500N 孞⸓⽀䲀㣪Ⱘ翸孽ꂾ꬗ 
霚낉鸟桧 20mm/min 
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1.3 呋ㅷ⿺㢅椚 
㼜焫紺鄪ⴗ⚹ 120̏10mm 涸Ɤ勵䕎霚呋崵䖤涸焫紺⾩䏞⚹ 0.2mmկ鄪ⴗ鴝続

㽴ꆀ⥂䭯䎂侮偽⠟〡կ 
㣪Ⱘ鷥欽䀙峸 500N 孞⸓⽀䲀㣪Ⱘ翸孽ꂾ㣪꬗焫紺㼆㣪Ⱘ埇ぢ㣪䭯⸂湱䔲併

䠭翸孽ꂾ㣪꬗傁腊⥂霆♧㹁涸㣪䭯⸂㼆焫紺霚呋劥魧涸䰀⠟鳅㼭〳⟄꣭⡛霚呋
鄄埇ぢ㣪䭯⸂䰀㗁涸굥ꤗ㣪Ⱘ孞⾓䧮⼜鷥欽 0.3MPa崵霚⚥尵剣〄梡焫紺邍꬗㣪
倗涸梡韌կ 

邍 1. 霚呋⥌䜂 
霚呋侨ꆀ ⾩䏞 霚呋Ɤ㺈 

7 0.2mm 120*10mm 

2. 䬘⠽霚낉➝絏 
⿬罌շGB/T 12914-2018 紺ㄤ紺䓎 䫒䓎䔂䏞涸崵㹁 䛎鸟䬘吹岁ո涸鿈ⴔ銳宠㼜鄪ⴗ㥩涸焫紺䬘吹霚呋ⴔ

ⵆ㣪㖈副♴㣪Ⱘ副霃㹁곫⸈鲿鲿蚚⚹ 0.1N⸈鲿鸟䏞⚹ 2mm/min倶⸈鲿蚚湬ⵌ焫紺霚呋倗鄬霚낉絕勲կ 

 
㕃 3. ⢪欽䀙峸 500N 孞⸓⽀䲀㣪Ⱘ翸孽ꂾ㣪꬗鵳遤崵霚 

3. 絕卓♸絕雿 
3.1 䬘⠽霚낉絕卓 

 
㕃 4. 焫紺䬘吹鲿蚚-⡙獴刼絁 

㕃 2. 翸孽ꂾ㣪꬗ 
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邍 2. 崵霚絕卓 
霚呋ぜ獦 剒㣐䎾⸂ MPa 剒㣐挿鲿蚚 N 倗鄬挿鲿蚚 N 

霚呋 1 17.964 35.928 35.928 

霚呋 4 17.737 35.474 35.383 

霚呋 5 17.862 35.724 35.724 

㥵副㕃〳⟄蜦》㹐䨪䨾꨽涸鲿蚚ˋ⡙獴刼絁錜㻋 3 ⚡霚呋涸崵霚刼絁䕎䙖湱⡃➢邍⚥侨研〳濼剒
㣐䎾⸂ⴔ䋒㖈 17.7~17.9MPa 涸⼓ꢂⰻ痗ざ紦絶㟞䔂焫紺䬘吹䔂䏞涸絑낉⧩կ 

4. 絕雿 
絾副䨾鶣⢪欽䀙峸涸 AGX-V 100N 歏㶩♰腊霚낉纸ꂁざ䀙峸 500N 孞⸓⽀䲀㣪Ⱘ翸孽ꂾ㣪꬗腊㢿

忘駈շGB/T 12914-2018 紺ㄤ紺䓎 䫒䓎䔂䏞涸崵㹁 䛎鸟䬘吹岁ո㼆焫紺霚呋䫒䬘䔂䏞涸崵霚銳宠䎇蜦》䫒
䬘䔂䏞剒㣐鲿蚚ㄤ刼絁瘝侨研⚂䨾鷥㣪Ⱘ㼆霚呋涸䕧ㆇ♸䰀⠟鳅㼭կ  
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敍俱歏寑欽焫紺䬘⠽ծ⾓綫⸂㷖䚍腊涸崵㹁 
䶰 銳劥俒⿬罌շGB/T 20042.7-2014 餘㶩❜䰃芘敍俱歏寑 痦7鿈ⴔ焫紺暵䚍崵霚倰岁ո涸鿈ⴔ銳宠ㄤ遤⚌
㹐䨪涸崵霚銳宠⢪欽䀙峸歏㶩♰腊霚낉纸AGS-X㼆焫紺勞俱鵳遤䫒䬘䔂䏞崵霚蜦》Ⱖ剒㣐䎾⸂♸倗鄬挿鲿
蚚㼆焫紺鵳遤䫒⾓崵霚崵㹁♧㹁⾓綫ꆀ♴涸剒㣐鲿蚚♸䎾⸂կ霚낉霆僈䀙峸AGS-X歏㶩♰腊霚낉纸ꂁざ
䀙峸䒓〄涸䬘吹♸⾓綫㣪Ⱘ〳⟄忘駈焫紺勞俱䫒䬘䔂䏞崵霚䫒⾓䔂䏞崵霚涸銳宠⚂㼆霚呋劥魧涸䕧ㆇ鳅
㼭կ 

 

Ⱒꝶ霒焫紺勞俱  䫒䬘崵霚 䫒⾓霚낉  
 
焫紺⿶獦⚹焫紦絶紺僽餘㶩❜䰃芘敍俱歏寑

proton exchange membrane fuel cell涸⚁欽勞
俱⽰孞⡤的侔㽻⚺銳⡲欽僽⠛㼋歏崨䒸㼋导䎾
孞⡤➢瀖㟯匣㼋崨ⵌ鍘㯮㽻䎇䪾导䎾宐䱗ꤑ㖈鍘
㯮㽻⛓㢪僽敍俱歏寑芘歏纸絆MEA⚥割〳䧴緃
涸勞俱կ 

餘㶩❜䰃芘敍俱歏寑PEMFCⰨ剣佪桧넞ծ䊨
⡲庛䏞⡛ծꨪ 䱗佞瘝⠏挿僽倝㘗綁蒀腊彂涸⚺銳〄
㾝倰ぢ⛓♧կPEMFC 涸呍䗱鿈⟝僽歋⚙⚡⪶⻊㽻 
CLծ⚙⚡孞⡤的侔㽻GDLㄤ♧⚡餘㶩❜䰃芘
PEM絆䧭涸芘歏匧絆⟝ MEAկⰦ⚥ GDL 僽
MEA ⚥涸Ⱒꝶ鿈ⴔ饰ⵌ佅丒⪶⻊㽻ծ佐꧋歏崨ծ
⠛㼋孞⡤ㄤ䱗ⴀ导䎾❡暟宐涸⡲欽կ䌢欽涸 GDL 
㛇勞⚺銳剣 焫紺ծ焫䋒ծ挦랱紺ծꆄ㾩勞俱瘝

Ⱖ⚥焫紺㔔ⰦⰨ剣넞㼋歏䚍ծ罣臱赤䚍⿺Ⱖⴀ蒀涸
㽯㼄珘㹁䚍僽⡲⚹ GDL 㛇勞涸椚䟝勞俱կ 

䔂䏞䚍腊僽焫紺涸ꅾ銳䭷叻⛓♧Ⱘ剣鳅㥩䔂
䏞涸焫紺〳⚹ MEA 涸㸝鄳䌄勻⥂ꥻず傞珘㹁侮⚡
歏匧涸絕匬䲿넞歏寑涸㼑ㄐկ 

㼆焫紺勞俱鵳遤䬘吹⾓綫崵霚〳 ⟄剣佪唬
낉焫紺䔂䏞㖈焫紺勞俱涸䒓〄♸錞垷⻊欰❡⚥腊
〄䮦匧⚹ꅾ銳涸⡲欽կ 

 
㕃 1. 焫紺鄪ⴗ䬘吹霚呋 

1. 焫紺䬘⠽崵霚 
1.1 ⟉㐼♸㣪Ⱘ 

AGS-X 500N 歏㶩♰腊霚낉纸 
TRAPEZIUM X 鲱⟝⽀♧霚낉䬘吹 

1.2 ⴔ區勵⟝ 

霚낉庛䏞㹔庛 20˫䊩〸 

鲿蚚⠛䠭㐼500N0.5 紩 

霚낉㣪Ⱘ500N 孞⸓⽀䲀㣪Ⱘ翸孽ꂾ꬗ 
霚낉鸟桧50mm/min 
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1.3 䬘⠽崵霚鵂玐♸絕卓 
㼜焫紺鄪ⴗ⚹ 120*10mm 涸Ɤ勵䕎霚呋崵䖤涸焫紺⾩䏞⚹ 0.19mmկ鄪ⴗ

鴝続㽴ꆀ⥂䭯䎂侮偽⠟〡կ 
㣪Ⱘ鷥欽䀙峸 500N 孞⸓⽀䲀㣪Ⱘ翸孽ꂾ㣪꬗焫紺㼆㣪Ⱘ埇ぢ㣪䭯⸂湱

䔲併䠭翸孽ꂾ㣪꬗傁腊⥂霆♧㹁涸㣪䭯⸂㼆焫紺霚呋劥魧涸䰀⠟鳅㼭〳⟄꣭
⡛霚呋鄄埇ぢ㣪䭯⸂䰀㗁涸굥ꤗ㣪Ⱘ孞⾓䧮⼜鷥欽 0.2~0.3MPa崵霚⚥尵剣〄
梡焫紺邍꬗㣪倗涸梡韌կ 

邍 1. 霚呋⥌䜂 
霚呋侨ꆀ ⾩䏞 霚呋Ɤ㺈 

6 0.19mm 120*10mm 

 
⿬罌շGB/T 20042.7-2014 餘㶩❜䰃芘敍俱歏寑 痦 7 鿈ⴔ焫紺暵䚍崵霚倰岁ո涸鿈ⴔ銳宠㼜鄪ⴗ㥩涸焫

紺䬘吹霚呋㣪㖈㣪Ⱘ副霃㹁곫⸈鲿鲿蚚⚹ 0.1N⸈鲿鸟䏞⚹ 50mm/min倶⸈鲿蚚湬ⵌ焫紺霚呋倗鄬霚낉
絕勲կ雵䔶♴焫紺涸䫒䬘䔂䏞倗鄬挿鲿蚚ㄤ遤玐䎾」կ 

 
 
 

 
 

㕃 3.⢪欽䀙峸 500N 孞⸓⽀䲀㣪Ⱘ翸孽ꂾ㣪꬗鵳遤崵霚 

㕃 4.焫紺䬘吹䎾⸂-䎾」刼絁 
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邍 2. 崵霚絕卓 
霚呋ぜ獦 䫒䬘䔂䏞 MPa 倗鄬挿鲿蚚 N 倗鄬挿遤玐䎾」% 

霚呋 1紤 37.5454 71.3363 0.601 
霚呋 2釅 40.5646 77.0727 0.801 
霚呋 3綁 36.5304 69.3887 0.850 
霚呋 4覰 39.3217 74.7112 0.817 
霚呋 5랕 35.8830 68.1776 0.933 
霚呋 6抪 38.8498 73.8146 0.984 

㥵副㕃〳⟄蜦》㹐䨪䨾꨽涸䎾⸂刼絁錜㻋 3 ⚡霚呋涸崵霚刼絁䕎䙖湱⡃➢邍⚥侨研〳濼剒㣐䎾
⸂ⴔ䋒㖈 36~40MPa 涸⼓ꢂⰻ痗ざ紦絶㟞䔂焫紺䬘吹䔂䏞涸絑낉⧩կ 

2. 焫紺⾓綫崵霚 
2.1 ⟉㐼♸㣪Ⱘ 

AGS-X 5KN 歏㶩♰腊霚낉纸 
TRAPEZIUM X 鲱⟝ 

2.2 ⴔ區勵⟝ 

霚낉庛䏞㹔庛 20˫䊩〸                         鲿蚚⠛䠭㐼5KN0.5 紩 
霚낉㣪Ⱘ䀙峸 100mm 湬䖈叻ⲥ⾓渹              霚낉鸟桧1mm/min 

2.3 ⾓綫崵霚鵂玐♸絕卓 
䭽撑焫紺遤⚌欽䨪䲿ⴀ涸銳宠焫紺⾓綫霚呋鄪ⶨ䧭 50x50mm 姻

倰䕎⾩䏞⚹ 0.19mm劥妃霚낉鷥䭊靈䎂⾓渹㣪Ⱘ勻模䧭կ㹊꣢崵霚⚥
䒊雳⢪欽〳鵳遤䎂遤䏞靈侮⾓渹勻模䧭馄謭勞俱涸⾓綫崵霚կ呏研焫紺鲽
謭涸暵挿ㄤ㹐䨪銳宠霃㹁곫⸈鲿⚹ 2Nꥥた⟄ 1mm/min 涸鸟䏞䒓映
⸈鲿湬ⵌ⾓綫ꆀ鴪ⵌ焫紺⾩䏞涸 40%0.19x40%=0.076mm=76μm崵
霚模䧭կ雵䔶♴崵䖤涸剒㣐鲿 

㕃 6.鲿蚚-遤玐刼絁 
 

㕃 5.焫紺⾓綫崵
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邍 3. 崵霚絕卓 

霚呋ぜ獦 剒㣐鲿蚚N 剒㣐䎾⸂MPa 
霚呋 1紤 211.878 0.00847 
霚呋 2釅 229.089 0.00916 
霚呋 3稘 203.324 0.00813 

㥵副㕃〳⟄蜦》㹐䨪䨾꨽涸鲿蚚遤玐刼絁錜㻋 3 ⚡霚呋涸崵霚刼絁䕎䙖湱⡃➢邍⚥侨研〳濼剒
㣐䎾⸂ⴔ䋒㖈 0.008-0.009MPa 涸⼓ꢂⰻ侨⧩珘㹁կ  

3. 絕雿 
絾副䨾鶣⢪欽䀙峸涸 AGS-X 歏㶩♰腊霚낉纸ꂁざ䀙峸涸⚁欽㣪Ⱘㄤ꣡⟝腊㢿忘駈շGB/T 20042.7-

2014 餘㶩❜䰃芘敍俱歏寑 痦 7 鿈ⴔ焫紺暵䚍崵霚倰岁ո涸鿈ⴔ銳宠ㄤ遤⚌㹐䨪涸崵霚銳宠ꂁざ䬘吹⾓綫
㣪Ⱘ♸꣡⟝〳⟄忘駈㹐䨪㼆焫紺鵳遤䫒䬘䫒⾓崵霚涸꨽銳կ  
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敍俱歏寑欽焫紺䓮刼ծ⶟猌⸂㷖䚍腊涸崵㹁 
䶰 銳劥俒⿬罌շGB/T 20042.7-2014 餘㶩❜䰃芘敍俱歏寑 痦 7 鿈ⴔ焫紺暵䚍崵霚倰岁ո涸鿈ⴔ銳宠ㄤ遤⚌
㹐䨪涸崵霚銳宠⢪欽䀙峸歏㶩♰腊霚낉纸 AGS-X 㼆焫紺勞俱鵳遤♲挿䓮刼崵霚蜦》䫒䓮䔂䏞鵳遤 180°⶟
猌崵霚蜦》⶟猌䔂䏞կ霚낉霆僈䀙峸 AGS-X 歏㶩♰腊霚낉纸ꂁざ䀙峸䒓〄涸♲挿䓮刼㣪Ⱘㄤ 180°⶟猌㣪
Ⱘ〳⟄蜦》忘駈㹐䨪涸焫紺崵霚꨽銳կ 

 

Ⱒꝶ霒焫紺勞俱  䓮刼崵霚 ⶟猌崵霚 
 
焫紺⿶獦⚹焫紦絶紺僽餘㶩❜䰃芘敍俱歏寑

proton exchange membrane fuel cell）涸⚁欽勞
俱⽰孞⡤的侔㽻⚺銳⡲欽僽⠛㼋歏崨䒸㼋导䎾
孞⡤➢瀖㟯匣㼋崨ⵌ鍘㯮㽻䎇䪾导䎾宐䱗ꤑ㖈鍘
㯮㽻⛓㢪僽敍俱歏寑芘歏纸絆MEA⚥割〳䧴緃
涸勞俱կ 

餘㶩❜䰃芘敍俱歏寑PEMFCⰨ剣佪桧넞ծ䊨
⡲庛䏞⡛ծꨪ 䱗佞瘝⠏挿僽倝㘗綁蒀腊彂涸⚺銳〄
㾝倰ぢ⛓♧կPEMFC 涸呍䗱鿈⟝僽歋⚙⚡⪶⻊㽻 
CLծ⚙⚡孞⡤的侔㽻GDLㄤ♧⚡餘㶩❜䰃芘
PEM絆䧭涸芘歏匧絆⟝ MEAկⰦ⚥ GDL 僽
MEA ⚥涸Ⱒꝶ鿈ⴔ饰ⵌ佅丒⪶⻊㽻ծ佐꧋歏崨ծ
⠛㼋孞⡤ㄤ䱗ⴀ导䎾❡暟宐涸⡲欽կ䌢欽涸 GDL 
㛇勞⚺銳剣 焫紺ծ焫䋒ծ挦랱紺ծꆄ㾩勞俱瘝
Ⱖ⚥焫紺㔔ⰦⰨ剣넞㼋歏䚍ծ罣臱赤䚍⿺Ⱖⴀ蒀涸
㽯㼄珘㹁䚍僽⡲⚹ GDL 㛇勞涸椚䟝勞俱կ 

䔂䏞䚍腊僽焫紺涸ꅾ銳䭷叻⛓♧Ⱘ剣鳅㥩䔂
䏞涸焫紺〳⚹ MEA 涸㸝鄳䌄勻⥂ꥻず傞珘㹁侮⚡
歏匧涸絕匬䲿넞歏寑涸㼑ㄐկ 

㼆焫紺勞俱鵳遤♲挿䓮刼ㄤ⶟猌䔂䏞崵霚〳
⟄剣佪唬낉焫紺䔂䏞㖈焫紺勞俱涸䒓〄♸錞垷⻊
欰❡⚥腊〄䮦匧⚹ꅾ銳涸⡲欽կ 

 
㕃 1. 焫紺 

1. 焫紺♲挿䓮刼崵霚 
1.1 ⟉㐼♸㣪Ⱘ 

1.AGS-X 100N 歏㶩♰腊霚낉纸 
2.TRAPEZIUM X 鲱⟝ 

1.2 ⴔ區勵⟝ 

霚낉庛䏞㹔庛 20˫䊩〸                       鲿蚚⠛䠭㐼50N0.5 紩 
霚낉㣪Ⱘ1KN 㝕俱♲挿䓮刼                   霚낉鸟桧5mm/min 
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1.3 焫紺♲挿䓮刼崵霚鵂玐♸絕卓 
劥妃崵霚⚥㺈䏞⚹ 5mm霚呋䎂㖲⾩䏞⚹ 0.18mm⿬罌շGB/T 

20042.7-2014 餘㶩❜䰃芘敍俱歏寑 痦 7 鿈ⴔ焫紺暵䚍崵霚倰岁ո涸鿈ⴔ銳
宠ㄤ㹐䨪涸⚡䚍꨽銳焫紺♲挿䓮刼霚낉鷥䭊✫䀙峸 1KN 㝕俱♲挿䓮刼㣪
Ⱘ副♴佅鳌⼱䖈 5mm♴騗騄霃㹁⚹ 60mmկ呏研焫紺鲽謭腚烯涸暵挿
ㄤ㹐䨪銳宠霃㹁곫⸈鲿⚹ 0.01Nꥥた⟄ 5mm/min 涸鸟䏞䒓映⸈鲿湬ⵌ
鲿蚚⧩䱈衅崵霚絕勲た蜦》倗鄬挿鲿蚚䎇鸑鵂綘鳓Ⱆ䒭蜦》䫒䓮䔂䏞կ 

 

 

 
㕃 3.焫紺♲挿䓮刼鲿蚚-傞ꢂ刼絁 

 

㕃 2.焫紺♲挿䓮刼崵霚 
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邍 4. 崵霚絕卓 

霚呋ぜ獦 倗鄬挿鲿蚚N 䫒䓮䔂䏞MPa 
霚呋 1稘 0.34624 11.2493 
霚呋 2抪 0.37762 12.2689 
霚呋 3堙 0.36583 11.8858 

  㥵副㕃呏研蜦》涸♲挿䓮刼鲿蚚-傞ꢂ刼絁〳錛 3 ⚡霚呋涸䓮刼刼絁㛇劥⥂䭯♧荝䫒䓮䔂䏞ㄤ
倗鄬挿鲿蚚⥂䭯珘㹁鵳罜〳夹倗劥䪠妃呋ㅷ涸䫒⾓宐䎂⥂䭯㖈♧⚡宐䎂կ 

2. 焫紺180°⶟猌崵霚 
2.1 ⟉㐼♸㣪Ⱘ 

1.AGS-X 100N 歏㶩♰腊霚낉纸 
2.TRAPEZIUM X 鲱⟝ 

2.2 ⴔ區勵⟝ 

霚낉庛䏞㹔庛 20˫䊩〸 

鲿蚚⠛䠭㐼100N0.5 紩 

霚낉㣪Ⱘ1KN 孞⸓⿽䲀㣪Ⱘ 

霚낉鸟桧10mm/min 
2.3 焫紺⶟猌崵霚鵂玐♸絕卓 

⶟猌霚呋焫紺劥⡤⾩䏞⚹ 0.18mm㺈䏞⚹ 10mm呏研焫紺劥魧暵䚍ㄤ焫紺㹐䨪涸銳宠崵霚鷥欽
1KN 孞⸓䬘吹㣪Ⱘ勻模䧭䬘吹崵霚կ副㣪Ⱘ㣪⡞脸䌄䒸ⴀ畮♴㣪Ⱘ㣪⡞㛇匣♴鿈կ呏研焫紺鲽謭腚烯涸
暵挿霃㹁곫⸈鲿⚹ 0.005kgf搬た⟄ 10mm/min霃㹁ⵌ脸䌄➢焫紺副模䧭⶟猌կ雵䔶♴♧㹁遤玐⚥焫
紺涸䎂㖲鲿蚚♸⶟猌䔂䏞կ 

Ⱖ⚥⶟猌䔂䏞(kgf/cm)=⶟猌䎂㖲鲿蚚(kgf)/⶟猌㺈䏞cm 
 

 

 

 

 

 

 

㕃 4.焫紺 180°⶟猌 
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㕃 5.焫紺⶟猌霚낉䎾⸂-䎾」15%-72%刼絁 

邍 5. 崵霚絕卓 
霚呋ぜ獦 䎂㖲鲿蚚kgf ⶟猌䔂䏞kgf/cm 

霚呋 1稘 0.03175 0.01270 
霚呋 2抪 0.02814 0.01126 

㥵副㕃呏研蜦》涸焫紺⶟猌鲿蚚-⡙獴刼絁〳錛ず猫霚呋涸䎂㖲鲿蚚ㄤ⶟猌䔂䏞⥂䭯㖈ず♧⼓ꢂ
➢刼絁副⛲腊䖎㥩㖑嫱鳅ⴀ勻կ 

3. 絕雿 
絾副䨾鶣⢪欽䀙峸涸 AGS-X 歏㶩♰腊霚낉纸ꂁざ䀙峸涸⚁欽㣪Ⱘㄤ꣡⟝腊㢿忘駈շGB/T 20042.7-

2014 餘㶩❜䰃芘敍俱歏寑 痦 7 鿈ⴔ焫紺暵䚍崵霚倰岁ո涸鿈ⴔ銳宠ㄤ遤⚌㹐䨪涸崵霚銳宠ꂁざ♲挿䓮
刼180°⶟猌ぐ猫割ず涸㣪Ⱘ♸꣡⟝〳⟄忘駈㹐䨪㼆焫紺鵳遤䫒䓮䫒⶟猌䔂䏞崵霚涸꨽銳կ 
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SMX-225CT FPD HR Plus 錜㻋孲敍俱歏寑ꥬ芘涸ⰻ鿈絕匬 

䶰 銳劥俒➝絏✫♧猫鵘欽䀙峸 SMX-225CT FPD HR Plus 䗎送挿 X 㼘絁 CT 鄳縨㼆孲敍俱歏寑ꥬ芘呋ㅷ鵳
遤♲絶偽䰀錜㻋ㄤⴔ區涸倰岁կ⢪欽霃㢊 DR ⸆腊〳䖤ⵌ鷳錠㕃⫸կ⢪欽 CT 䪊䲽た鸑鵂䀙峸鲱⟝ MPR 用
⽰儑爙 CT 䨔꬗㕃錜㻋ⰻ鿈絕匬կ鸑鵂 VG 鲱⟝䖤ⴀ孲敍俱歏寑ꥬ芘 CT 倗꬗㕃ㄤ用⡤㕃⢪欽 VG 緃ꤴⴔ
區垷㗌ⴔ區絡雦㶰ꥴ桧կ 

 

Ⱒꝶ霒䗎送挿 X 㼘絁 CT 唬叅鄳縨  孲敍俱歏寑ꥬ芘  㶰麤  㶰ꥴ    
 

䪮助暵挿 
偽꨽呋ㅷ⵸㢅椚乼⡲皍⽀կ 
Ⰼ倰⡙錜㻋孲敍俱歏寑ꥬ芘ⰻ鿈絕匬幡兠錜㻋ⰻ鿈㶰麤ㄤ㶰ꥴկ 
넞唬崵㐼ⴔ鳹桧絕ざ넞鸟怵皾㢅椚禹絡㹊梡넞佪䘯鸟涸 CT 䪊䲽կ  

 
孲敍俱歏寑꨽銳ꥬ芘ꥬ芘涸⡲欽僽絶䭯ⰦꟋ

劍珘㹁鵘遤կꥬ芘⚺銳饰ⵌ歏鍒巊ꥬ猌ծ餘㶩⠛鷻
ㄤ孞⡤꣖ꥬ瘝⡲欽⥂霆导䎾涸넞佪鵳遤կ 

ꥬ芘剣♧⚡ꬋ䌢ꅾ銳涸暵䖄-㢴㶰կ㶰涸⡲欽僽
⚹歏鍒巊⚥涸꣊꣉猌㶩䲿⣘⠛鳕涸鸑麤꣭⡛歏鍒
㼭㹔涸ⰻ꣖涸ず傞ꥬ猌孲孞ㄤ孻孞㔔姼㶰涸㣐㼭
㶰䖈ㄤ侨ꆀ㶰ꥴ桧僽荛Ⱒꅾ銳涸կ㶰䖈㣖㣐
涸霢ꥬ芘涸孞㺙䚍⠔「ⵌ䕧ㆇ㣖㼭涸霢猌㶩涸⠛

鳕⠔「ⵌ꣖烯㶰ꥴ桧⛲僽ず呋涸麤椚կ㔔姼㼆㶰
涸剣佪霃雦ㄤ䱽ⵖ僽ꬋ䌢ꅾ銳涸ꥬ芘涸㶰䖈♸㶰
ꥴ桧銳鴪ⵌ♧⚡剒⠏涸侨⧩⟄ず傞烁⥂ꥬ芘涸넞孞
㺙䚍♸⡛ⰻ꣖կ㔔姼㼆✵㶰絕匬涸⠏⻊〳腊僽ꥬ
芘灇瑕涸ꅾ挿կ 

劥俒➝絏✫♧猫鵘欽 SMX-225CT FPD HR Plus
䗎送挿 X 㼘絁 CT 鄳縨㼆孲敍俱歏寑ꥬ芘涸㹊⢾錜
㻋錜㻋ⰻ鿈㶰麤ㄤ㶰ꥴ䎇鵳遤㹁ꆀⴔ區կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

SMX-225CT FPD HR Plus 䗎送挿 X 㼘絁唬叅鄳縨 

1.2 ⴔ區勵⟝  
X 㼘絁 CT 唬叅ⴔ區勵⟝ 
崵霚歏⾓:115KV 
崵霚歏崨70μA 
送挿㽯㼄8μm 
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2絕卓♸雭雿 
2.1 X㼘絁CT㼆孲敍俱歏寑ꥬ芘錜㻋 

孲敍俱歏寑ꥬ芘㢪錜㕃霼錛㕃 1կ㕃 2 僽㼆孲敍俱歏寑ꥬ芘涸鷳錠㕃➢㕃⚥〳幡兠錜㻋ⵌ㶰麤ㄤ㶰
ꥴ♧勵♧勵涯蒀涸絁勵僽㶰麤涯挿僽㶰ꥴկ 

 
㕃 1 孲敍俱歏寑ꥬ芘㢪錜㕃                  㕃 2 孲敍俱歏寑ꥬ芘鷳錠㕃 

㕃 3 儑爙✫ MPR㢴䎂꬗ꅾ䒊㕃⫸կ㖈 MPR 儑爙㕃⚥㼜㢴⚡ CT 㕃⫸㛜〜㖈♧⚡贞䬾瑟ꢂ⚥➢
罜䱗⴩㔋䓎㕃⫸CT 㕃⫸1湱✽姻❜涸紷ぢ㕃⫸2ㄤ3⟄⿺♸紷ぢ䨔꬗㕃⫸4姻❜涸⟣
䠑䨔꬗㕃⫸կ 

➢㕃 3 涸㕃⫸1荛4⚥〳⟄錜㻋孲敍俱歏寑ꥬ芘⚥㖈♲⚡湬錭湱❜涸倰ぢ䨔꬗㕃⚥涸ⰻ鿈絕
匬կ    

 
㕃 3 孲敍俱歏寑ꥬ芘 MPR 㕃 

㕃 4 僽孲敍俱歏寑ꥬ芘 CT 倗꬗㕃կCT 㕃ㄤ鷳錠㕃괃蒀姻㥩湱导㺙䏞넞涸馊涯㺙䏞⡛涸馊랱㔔
姼➢㕃⚥〳幡兠錜㻋ⵌ㶰麤ㄤ㶰ꥴ♧勵♧勵랱蒀絁勵僽㶰麤랱㕐挿僽㶰ꥴկ 
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㕃 4 孲敍俱歏寑ꥬ芘 CT 倗꬗㕃 

㕃 5 僽孲敍俱歏寑ꥬ芘 CT 用⡤㕃կ⢪欽鷳僈⸆腊〳用⡤湬錜錜㻋ⰻ鿈㶰麤ㄤ㶰ꥴⴔ䋒կ 

 

㕃 5 孲敍俱歏寑ꥬ芘 CT 用⡤㕃 

㕃 6 僽孲敍俱歏寑ꥬ芘 CT 㶰ꥴ桧絡雦ⴔ䋒㕃կ⢪欽割ず괃蒀⼓ⴔ割ず㶰麤ㄤ㶰ꥴ涸⡤獤կ䎇絡雦㶰ꥴ
桧涰ⴔ嫱⚹ 18.01%կ 
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㕃 6 孲敍俱歏寑ꥬ芘㶰ꥴ桧ⴔ區 

3絕雿 
ꅷ欽䀙峸 SMX-225CT FPD HR PLUS 䗎送挿 X 㼘絁 CT 鄳縨㼆孲敍俱歏寑ꥬ芘鵳遤♲絶偽䰀錜㻋ㄤⴔ

區կ⢪欽霃㢊 DR ⸆腊〳䖤ⵌ鷳錠㕃⫸կ⢪欽 CT 䪊䲽た鸑鵂䀙峸鲱⟝ MPR 用⽰儑爙 CT 䨔꬗㕃錜㻋ⰻ鿈
絕匬կ鸑鵂 VG 鲱⟝䖤ⴀ孲敍俱歏寑ꥬ芘 CT 倗꬗㕃ㄤ用⡤㕃⢪欽 VG 緃ꤴⴔ區垷㗌ⴔ區絡雦㶰ꥴ桧⚹
欰❡ㄤ灇〄䲿⣘侨研⣜研կ 
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꣡䔶  孲孞欰❡⿺⪰鵘唬崵고湡ㄤ䀙峸⟉㐼䎾㼆♧錢邍 

䎸〿 唬崵곭㚖 唬崵고湡 䀙峸䎾㼆⟉㐼 ⿬罌叻ⲥ 곜瀦 

1 
ⵖ孲䊨蒌孞

⡤ⴔ區 

孲孞ゎꆀ GC-2014  6 

㣔搬孞絆ⴔ GC-2010 Plus GB/T13610-2020 10 

捃⾊孞絆ⴔ GC-2010 Plus UOP539-2012 14 

捃⾊孞絆ⴔ GC-2030 UOP539-2012 18 

捃⾊孞絆ⴔ GC-2014 UOP539-2012 23 

炻⻊暟ծ歌ꄏㄤ剣纸⽖去捎 
GCMS-QP 2020 NX+SCD-

2030 
GB/T44243-2024 

T/CECA-G 0180-2022 
29 

䗎ꆀ CO CO2 GC-2030 GB/T44244-2024 40 

孹ծ孿ծ宆ㄤ捎 GC-2030 GB/T44238-2024 43 

⽖⻊暟ㄤ歌ꃑ HIC-ESP GB/T44242-2024 48 

䗎ꆀ炻⻊暟 
GCMS-QP 2020 NX+SCD-

2030 
T/CECA-G 0180-2022 52 

䗎ꆀ炻⻊暟 Nexis GC-2030 SCD T/CECA-G 0180-2022 62 

䚪捎ㄤ偽纸孞⡤ GC-2030 T/CECA-G 0179-2022 66 

汚ꆀ偽纸孞⡤ GC-2030 GB/T 3634.2-2011 70 

汚ꆀ偽纸孞⡤ GC-2030 GB/T 3634.2-2011 73 

孻孞ծ孿孞 GC-2030 GB/T 3634.1-2006 77 

汚ꆀ偽纸孞⡤ GC-2010 Plus GB/T 3634.2-2011 80 

2 
⪰孲⿺欽孲

勞俱ⴔ區 

Pt 䬐鲿ꆀ EDX-7200  84 

❜䰃芘勞餘㹁䚍 IRTracer-100  88 

䬘吹霚낉 AGS-X-10kN 
GB/T 1040.3-2006 

GB/T 20042.3-2022 
90 

꛶ゎꆀ ICPE-9000  92 

꜉ծ꛶ծꜙ ICPE-9820 HJ 509-2009 94 

Pt 餻㶸朐䙖ㄤ䎂㖲兪磜㽯㼄 
⪶⻊⵫涸䕎頗 

⯋稇絆䧭ծ⟟䙖 

XRD-7000 
EPMA-1720 

XPS: Axis Supra+  
 98 

䬘吹霚낉 AGX-V GB/T12914-2018 103 

䫒䬘䔂䏞 AGS-X 500N GB/T 20042.7-2014 106 

♲挿䓮刼崵霚 
180°⶟猌崵霚 

AGS-X 100N GB/T 20042.7-2014 110 

㶰麤ծ㶰ꥴ SMX-225CT FPD HR Plus  114 



分析测试仪器客服热线电话: 800-810-0439
400-650-0439

604-8511 京都市中京区西ノ京桑原町1
电话：81(75)823-1111       传真：81(75)811-3188
URL : http://www.shimadzu.com

本产品资料所宣传的内容，以本版本为准，资料中的试验数据
除注明外均为本公司的试验数据。本资料所有信息仅供参考，
如有变动恕不另行通知。

本书中所记载的公司名称、产品服务名称及商标均为株式会社岛津制作所的
注册商标或商标。本书中有未标明 TM 标志和 ® 标志之处。
本书中所使用的其他公司的商号、商标的所有权非株式会社岛津制作所所有。

北京市朝阳区朝外大街16号中国人寿大厦14层
邮政编码： 100020
电话： (010)8525-2310/2312 传真： (010)8525-2531

传真： (024)2325-5577

传真： (029) 6273-7879

传真： (0991)230-6273

传真： (0371)8663-2982

沈阳市青年大街167号北方国际传媒中心11层
邮政编码： 110016
电话： 024-23255577

西安市锦业一路56号研祥城市广场A座501
邮政编码： 710065
电话：029-62737878

乌鲁木齐市中山路339号中泉广场14H座
邮政编码： 830002
电话： (0991)230-6271/6272

郑州市中原路220号裕达国际贸易中心A座20层2011室
邮政编码： 450007
电话： (0371)8663-2981/2983

北京

沈阳

西安

乌鲁木齐

郑州

成都市锦江区创意产业商务区三色路38号博瑞•创意成都写字楼
邮政编码： 610063
电话： (028)8619-8421/8422

邮政编码： 210005
电话： (025)8689-0258

重庆市渝中区长滨路2号来福士A座601
邮政编码： 400011
电话： (023)6380-6057

成都

南京

重庆

武汉
武汉市武昌区临江大道96号武汉万达中心31层3112室
邮政编码： 430060
电话： (027) 5908-0488

B座12层

南京市鼓楼区汉中路2号亚太商务楼27层B座

上海市徐汇区宜州路180号华鑫慧享城B2栋
邮政编码： 200233
电话： (021)3419-3888

上海

传真： (021)3419-3666

传真： (028)8619-8420

传真： (025)8689-0237

传真： (023)6380-6551

传真：(027) 5908-0470

广州市天河区高唐路230号广电智慧大厦
邮政编码： 510656
电话： (020) 3718-3888

昆明市青年路432号天恒大酒店 908室
邮政编码： 650021
电话： (0871)6315-2986/2987

深圳市南山区粤海街道高新南七道18号高新技术产业园区R3-B座一楼
邮政编码： 518057
电话： (0755)8340-2852

广州

昆明

深圳

湖南省长沙市芙蓉区解放西路188号国金中心T1大楼3115室
邮政编码： 410005

长沙

传真： (020) 3718-3804

传真： (0871)6315-2991 

传真： (0755)8389-3100

香港九龙尖沙咀海洋中心1028室

电话： (00852)2375-4979

香港

传真： (00852)2199-7438
TSIM SHA TSUI,KOWLOON,HONG KONG
SUITE 1028,OCEAN CENTRE,HARBOUR CITY,




