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摘要

為持續了解國際研究趨勢、分析技術交流及收集最新研究成果，本所乃派員參加本（九十六）年於日本東京舉行第27屆國際有機鹵化環境污染物及持久性有機污染物研討會（通稱2007戴奧辛年會），除發表論文分享本所工作成果外，亦期望藉此大會吸取先進國家之經驗，以提升本所分析技術使達國際水準。

參加本次大會之重要心得及建議如下：

1、 Procept Rapid Dioxin Assay將PCR技術應用到DL-PCBs及PCDD/Fs的篩檢上，深具發展潛力，建議本所未來能建置本項技術。

2、 Finnigan的最新機種DFS HRGC/HRMS在感度上有重大的突破，若本所未來有新機採購計畫時可將其納入考量。

3、 PLE全自動高壓萃取系統，可大幅縮短萃取時間。但因售價昂貴，且無溶劑自動混合系統，仍有改善空間，故可持續觀察其發展。

4、 日本高量空氣採樣器的流量可以達到0.7 m3 / min，是國內現行使用PS-1高量空氣採樣器流量的三倍以上，而且噪音小，極適合引進國內。

5、 第28屆年會預定於2008年8月17~22日在英國伯明罕舉行，期望所內同仁有機會參與盛會，發表論文及吸收先進經驗。
6、 氟化物是今年大會新興熱門的有機鹵化環境污染物之一，在2002年大會時相關的論文只有2篇，而今年增至47篇論文以上。建議本所持續關切此項分析技術之發展趨勢。
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1、 目的

戴奧辛近年來受到全世界關注，其主要是因為毒性極強，故有「世紀之毒」之稱號。戴奧辛生成來源相當多，在環境中無所不在，但由於其非人類刻意生產製造，並無法如同一般毒性物質進行管制，而戴奧辛檢測屬於超微量檢測，分析技術上非常困難，因此，國內具檢測能力之檢驗單位少之又少。基於此，環境檢驗所（以下簡稱本所）積極建立戴奧辛檢測技術，於民國84年8月成立戴奧辛小組，並於同年9月及85年6月分別成立成大超微量實驗室及清大超微量實驗室，積極進行焚化廠相關戴奧辛檢測技術建立；而87年11月本所國家環境檢驗大樓正式啟用，戴奧辛超微量實驗室亦正式進駐本所。近年來，由於長官的支持及同仁的努力，陸續已完成都市型垃圾焚化廠及中小型焚化廠飛灰、底灰及煙道氣樣品分析，並已將分析結果提供本署空保處、工程處及廢管處參考。除了焚化廠樣品之外，本所更積極建立環境基質樣品如土壤、底泥、生物樣品（魚貝類）、水質及周界空氣之檢測能力，並開始進行台灣背景資料之建置。同時亦每年參與瑞典Umea大學Bert van Bavel主持之國際實驗室比測及通過澳洲NATA認證，使本所之戴奧辛檢測技術更具公信力。

環保署（以下簡稱本署）近年來亦致力於戴奧辛污染場址的整治工作，在整治計畫中，調查與檢測工作是界定污染範圍最重要的工作之一，亦是擬定後續整治方法的重要參據。惟需採集大量及高濃度的樣品，若用傳統的高解析氣相層析質譜儀（HRGC/MS）方法進行分析，不僅成本高、耗時長，且高濃度的樣品對超微量檢測的實驗室環境有污染之虞，並大幅降低HRGC/MS儀器的使用壽命，因此建立快速篩選檢測技術也是本所近年工作重點之一。本所93-94年度陸續完成荷蘭DR-CALUX®生物細胞法及美國CAPE免疫細胞分析法等二項戴奧辛生物快速篩選技術引進與建置，並於94-96年度將此篩選技術實際應用於本署重要戴奧辛污染場址相關樣品篩選檢測。此外，本所於亦全力協助衛生署藥檢局及農委會毒試所等相關政府單位單位建置戴奧辛快速篩選檢測技術，為國內戴奧辛污染管制共同把關。
為持續了解國際研究趨勢、分析技術交流及收集最新研究成果，本所乃派員參加本（九十六）年於日本東京舉行第27屆國際有機鹵化環境污染物及持久性有機污染物研討會（俗稱2007戴奧辛年會），除發表論文分享本所工作成果外，亦期望藉此大會吸取先進國家之經驗，以提升本所分析技術使達國際水準。

貳、過程

第27屆「國際有機鹵化環境污染物及持久性有機污染物研討會（27th International Symposium on Halogenated Environmental Organic Pollutants and POPs）」於九十六年九月二至七日假日本東京Okura飯店（如圖一）舉行。本屆大會包含約四十個國家近九百人與會，而發表之論文總數達七百六十三篇（口頭宣讀二百六十七篇；壁報展示四百九十六篇）。
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	圖一 大會會場日本東京Okura飯店


本次研討會分成口頭論文宣讀及壁報論文展示二種。口頭論文宣讀部分共分六個場地同時進行，每天每個場地可發表約十至十五篇論文，進行方式是使用Power Point簡報軟體進行15分鐘簡報，然後接受5分鐘提問；壁報論文部分因數量較多，分兩梯次展示（每梯次兩天）。此次大會將儀器展示安排與壁報展示在同一樓層且相鄰的場地，讓參觀者可以在口頭論文宣讀的休息時間同時參觀兩種展示。

大會於九月二日下午開始受理報到；而九月三至七日是論文及演講發表時間，議程如附件一；整個大會於九月七日中午劃下完美的句點。

參、心得
一、2007戴奧辛年會主辦單位對外聯絡主要途徑是主要是經由網際網路，網址為 http://www.dioxin2007.org 。由網站中可獲得絕大部分訊息，其中包含主辦單位的邀請函、主辦城市簡介、氣候、論文投稿相關格式、截止日期、如何註冊參加研討會、旅館飯店的預定、研討會期間之社交活動、當地旅遊活動行程簡介及主辦人員電子郵件帳號……等。本次研討會分八個場地（一個大會演講廳、六個口頭論文宣讀廳及一個壁報論文及儀器展示場地）舉行，分別在Okura飯店南翼之地下二樓及主樓之一樓、二樓，由於距離不遠，所以人員趕場時十分方便。每一演講廳約有二名以上的工作人員，由於經驗不錯使會議進行十分流暢。由於會場在東京的政府部門區，住宿及交通均十分方便，從我下榻的旅館至研討會場地步行僅需五分鐘，方便又舒適。

二、本次戴奧辛年會論文內容涵蓋十大主題。各主題及所涵蓋之副主題如下： 

1. ANALYSYS 

 1-1 ANALYSIS I (CHEMICAL ANALYSIS incl. INSTRUMENTATION) 

 1-2 ANALYSIS II (BIOASSAY AND BIOANALYTICAL APPROACHES) 

 1-3 ANALYSIS III (QUALITY CONTROL AND REFERENCE MATERIALS) 

 1-4 PROPOSED SESSION: ON-LINE MONITORING OF DIOXIN PRECURSORS 
2.ENVIRONMENTAL CHEMISTRY 
 2-1 ENVIRONMENTAL LEVELS 

 2-2 NATURALLY OCCURRING HALOGENATED COMPOUNDS 

 2-3 SOURCES, FATE AND TRENDS 

 2-4 PROPOSED SESSION: POPS IN ARCTIC AND ALPINE ENVIRONMENTS 
 2-5 PROPOSED SESSION: CHIRAL COMPOUNDS 

 2-6 PROPOSED SESSION: ENVIRONMENTAL SPECIMEN BANK 

 2-7 PROSOSED SESSION: POPS IN MARINE MAMMALS: LEVELS AND EFFECTS
3. TOXICOLOGY & ECOTOXICOLORY 

 3-1 TOXICOLOGY I (GENERAL) 

 3-2 TOXICOLOGY II (CANCER AND OTHER CHRONIC EFFECTS) 

 3-3 NEUROTOXICOLOGY 

 3-4 REPRODUCTIVE TOXICOLOGY 

 3-5 IMMUNOTOXICOLOGY 

 3-6 THE AH RECEPTOR AND AH RECEPTOR MECHANISM OF ACTION 

 3-7 TOXICOGENOMICS 

 3-8 ECOTOXICOLOGY 

 3-9 PROPOSED SESSION: MOLECULAR TOXICOLOGY OF DIOXINS FOCUSING ON SIGNAL TRANSDUCTION PATHWAYS 
4. HUMAN EXPOSURE AND EFFECTS 

 4-1 HUMAN EXPOSURE I (LEVEL AND TRENDS) 

 4-2 HUMAN EXPOSURE II (ENVIRONMENTAL EXPOSURE) 

 4-3 HUMAN EXPOSURE III (INDUSTRIAL, OCCUPATIONAL AND INDOOR EXPOSURE) 

 4-4 EXPOSURE AND EFFECTS IN THE FETUS AND INFANTS 

 4-5 EPIDEMIOLOGY 

 4-6 CLINICAL ASPECTS AND TREATMENT 

 4-7 PROPOSED SESSION: ENDOMETRIOSIS AND DIABETES 

 4-8 PROPOSED SESSION: YUSHO AND YUCHENG - CLINICAL AND EPIDEMIOLOGICAL ASPECT 

 4-9 PROPOSED SESSION: DIOXINS & HEALTH IN VIETNAM 

 4-10 PROPOSED SESSION: INDOOR CONTAMINATION WITH POPS 

 4-11 PROPOSED SESSION: DIOXIN EXPOSURE FROM INDUSTRIAL EMISSIONS 

 4-12 PROPOSED SESSION: EPIDEMIOLOGICAL STUDY ON MSWI OPERATION
5. FOOD AND FEED SAFETY, DRINKING WATER 

 5-1 FOOD AND FEED I (LEVELS AND TRENDS) 

 5-2 FOOD AND FEED II (CONTAMINATION SOURCES AND TRANSPORT) 

 5-3 FOOD AND FEED III (DECONTAMINATION AND COOKING PROCESS) 

 5-4 DRINKING WATER 

 5-5 REGULATIONS AND GUIDELINE (LEGAL AND OTHER MEASURES)
6. FORMATION AND ENVIRONMENTAL TECHNOLOGY 

 6-1 FORMATION AND SOURCES (LABORATORY AND FIELD STUDIES) 

 6-2 EMISSION CONTROL I (INCINERATION AND THERMAL PROCESSES) 

 6-3 EMISSION CONTROL II (NON-THERMAL SOURCES) 

 6-4 PROPOSED SESSION: SOURCE CONTROL TECHNOLOGIES (PROF. HIRAOKA HONORARY)
 6-5 PROPOSED SESSION: PCB DESTRUCTION TECHNOLOGIES 

 6-6 PROPOSED SESSION: CONTAMINATED SITES - CASES, REMEDIATION, RISK AND POLICY
7. RISK ASSESSMENT AND MANAGEMENT 

 7-1 RISK CHARACTERIZATION, ASSESSMENT AND MANAGEMENT 

 7-2 PROPOSED SESSION: YUSHO AND YUCHENG - RISK ASSESSMENT (PROF. MASUDA HONORARY) 

 7-3 PROPOSED SESSION: NEW POPS ASSESSMENT 

 7-4 PROPOSED SESSION: THE INTERNATIONAL PANEL ON CHEMICAL POLLUTION AS A FRAMEWORK FOR GLOBAL CHEMICAL CONTROL 
8. BROMINATED COMPOUNDS 

 8-1 BROMINATED FLAMERETARDANTS I (TOXICOLOGY) 

 8-2 BROMINATED FLAMERETARDANTS II (ENVIRONMENT AND FATE) 

 8-3 BROMINATED FLAMERETARDANTS III (SOURCES AND ALTERNATIVES) 

 8-4 BROMINATED AND CHLORO-BROMIXED DIOXINS AND FURANS
 8-5 PROPOSED SESSION: NEUROTOXICTY OF PERSISTENT CHEMICALS INCLUDING BROMINATED FLAME RETARDANTS
9. FLUORINE COMPOUNDS 

 9-1 FLUORINATED COMPOUNDS I (TOXICOLOGY) 

 9-2 FLUORINATED COMPOUNDS II (ENVIRONMENT, FATE, SOURCES and CONTROL)
10. OTHER ORGANIC COMPOUNDS 

 10-1 POLYAROMATIC HYDROCARBONS 

 10-2 NANO-PARTICLES
 10-3 PROPOSED SESSION: ENDOCRINE DISRUPTERS
三、以往本所與會只發表壁報展示論文，今年則是在所長的鼓勵下，首次嚐試申請口頭宣讀論文。由於發表的論文很多，且每個副主題只有6-8篇可以通過審核，所以競爭十分激烈；若無法通過大會專家審核，則會被改成壁報展示論文。在這篇論文中我們把2005-2006年引進的快速索氏全自動萃取法，結合CAPE公司發展的矽膠-活性碳複合管柱淨化法，形成一個全新且快速的戴奧辛類化合物分析方法。這樣新的嚐試有幸獲得評審專家的青睞，經四輪的評審後，順利取得口頭宣讀的機會。我們的論文被安排在九月四日上午ANALYSIS I副主題的第一篇發表。由於此次大會論文量極多，大會詳細規定論文格式且不得超過四頁；而口頭宣讀為15分鐘簡報，然後接受5分鐘提問。這是我第一次在國外以英文發表論文，並接受來自世界各地的專家的提問，真的是一個十分難得的自我訓練及學習機會。本次發表的論文內容詳如附件二。
四、論文宣讀部份同時在六個場地發表，由於本所戴奧辛小組的工作重點在戴奧辛類化合物之檢驗分析，所以本次大會亦是以此相關主題為主要參與重點。

(一) ANALYSIS I (CHEMICAL ANALYSIS incl. INSTRUMENTATION)
此單元共有48篇論文（12篇口頭宣讀；36篇壁報展示；詳見附件三），口頭論文發表人來自多個國家，如台灣（本所論文）、美國、加拿大、比利時、日本、英國、瑞典、西臘、及德國，顯示本項技術呈多元發展之態勢。

由於高解析氣相層析質譜儀法（HRGC/HRMS）是各國法定之戴奧辛類（Dioxin-like）化合物檢測方法，但因需精確定量，故昂貴且秏時。故先進國家莫不致力於提昇方法效率之研究以降低分析時間及成本。此外，因為日本開放變壓器（transformer）低濃度多氯聯苯絶緣油的使用，所以此部分日本發表相關分析技術的論文也增加不少。摘述部分論文內容如后：

美國的Restek公司的Cochran及加拿大的MacPherson等人發展一支新的Rtx-Dioxin2 的GC Column，這支Column，可有效地分離12367及12378-penta chlorinated dioxins，而在許多環境樣品中12378-penta chlorinated dioxins有極大的毒性貢獻，但此管柱只是「補助判定」用途，因它在其他同源物（congeners）的分離部分，並無法完全取代現行最廣泛使用的Rtx-5msGC Column。

比利時的Forcant及美國的Cash等人則以美國FMS（Fluid Management System, inc.）公司發展的全自動高壓萃取系統（Pressurized Liquid Extraction（PLE））進行生物基質樣品萃取，此系統萃取原理與本所使用的加速溶劑萃取儀（Accelerated Solvent Extraction (ASE)）相同；惟ASE是串聯式萃取，樣品愈多萃取時間就一直累加，而且因共用同一管線，所以當樣品濃度差異大時，須注意交叉污染（cross-contamination）的問題。但PLE採併聯式萃取，只有裝置組數夠，樣品萃取時間都相同（只要約30分鐘）。大幅縮短萃取時間，且每組都是獨立管線，所以並無樣品交叉污染問題。但PLE缺點是售價昂貴，一般商用實驗室無法負担，且PLE沒有ASE的溶劑自動混合系統，故使用超過一種溶劑時要自行配製，增加萃取時間。

日本的Miyawaki等人使用一種被稱為SPD的全自動淨化系統，每組系統每次可同時淨化二個樣品，配合該系統專用且已配好的管柱（可節省管柱配製時間），全部淨化時間可縮短至約2個小時；另外它使用溶劑少且同位素標準品回收率良好（90-120﹪），且HRGC/HRMS分析結果顯示雜質去除效果良好。缺點是樣品加入管柱部分仍是手動，增加操作時間，且售價也不便宜。

日本的Tomfumi等人發展一套自動前處理系統來分析變壓器絶緣油中的多氯聯苯（PCBs），淨化管柱部分使用了酸性矽膠及硝酸銀矽膠管柱及氧化鋁管柱，可有效去除雜質干擾，而整體淨化時間可縮減至2小時以內。

此外，美國的Wilken等人因調查污染場址需要，發展出一個較為簡易的篩檢方法。Wilken等人因之前調查數據顯示，當樣品的毒性當度濃度超過100ppt TEQ時，2378-TCDF、12378-PeCDF、23478-PeCDF及123478-HxCDF等四支同源物的總毒性佔樣品全部總毒性當度濃度的85﹪左右。依此發現它們設計一個較簡易的淨化及分析方法並將同位素回收率規範下降至5-10﹪，簡易定量的方法可在48小時內完成分析，這樣的方式提供了另一種簡化的戴奧辛污染場址篩檢調查的作法。

西班牙的Cobo等人嚐試用HRGC/QITMS/MS來進行煙道氣及飛灰樣品的DL-PCBs及PCDD/Fs分析可行性研究。分析結果同位素標準品回收率很好；但PCDD/Fs的方法偵測極限從TCDD的0.0082ng到OCDD的0.1364ng。和傳統的高解析氣相層析質譜儀法（HRGC/HRMS）相比還是靈敏度不足，只可用於較高濃度樣品的分析。但也因為其靈敏度較差且QITMS/MS的離子源（ion　source）較耐髒，可作為污染場址樣品高解析氣相層析質譜儀分析前的化學篩檢方法。

日本的Hashimoto等人則使用GCxGC/HRTOFMS來進行煙道氣及飛灰樣品的DL-PCBs及PCDD/Fs分析可行性研究，並和傳統的高解析氣相層析質譜儀法（HRGC/HRMS）比對，比對結果兩者數據十分相接近。論文中提到有關GCxGC/HRTOFMS的方法偵測極限以TCDD來說約0.3pg，略優於先前提到的HRGC/QITMS/MS，但和傳統的高解析氣相層析質譜儀法（HRGC/HRMS）相比仍是靈敏度不足。此外，因為樣品分析後之數據檔十分龐大，且圖譜為二維圖譜，所以數據處理時間較長且繁瑣，故軟體部分仍有極大改進的空間。但因GCxGC/HRTOFMS可同時分析DL-PCBs及PCDD/Fs（HRGC/HRMS需分別執行），可節省上機時間，未來發展仍具潛力，值得持續觀察。

另日本的Hashimoto等人則使用ASE萃取及結合SCLV注入系統（Solvent Cut Large Volume injection system）的HRGC/HRMS來分析食品中的DL-PCBs及PCDD/Fs，他們和傳統的鹼性皂化後再溼式振盪的萃取法比較，可獲得相近的結果，且添加的同位素標準品回收率均符合日本公告食品方法的40-120﹪管制範圍。

西班牙的Sauló等人則以先前提到的美國FMS公司發展的全自動高壓萃取系統PLE，結合Power-PrepTM全自動淨化系統，執行食品基質樣品的DL-PCBs及PCDD/Fs分析。這樣從萃取到淨化過程全部自動化的結果，使分析時程大幅縮短到3天以內，是極其有效率及節省人力的分析方法；但其缺點是系統、使用的耗材都過於昂貴，而且使用的溶劑量也過多，對於一般的商用實驗室是難以負荷的。目前，DL-PCBs及PCDD/Fs分析費用已逐年下滑。以美國為例，已從早年的超過50000元/樣品，降至約30000元/樣品（而國內更降至約20000元/樣品）。故FMS公司未來需有效降低其產品的價格，否則其市場及發展會受到限制。

而日本的Matsumura等人則是利用SCLV注入系統（Solvent Cut Large Volume injection system）將人體血液中DL-PCBs及PCDD/Fs分析所需的樣品量成功地降至7mL。一般分析濃度<10pg-TEQ/fat g的人體血液時，常需40-60 mL樣品量才可以定量，但這樣大的量常造成樣品取得上的困難（例如抽血對象因疼痛而抗拒；或對老人及小孩風險較高），而血液中的血脂較多也會增加萃取淨化程序的負荷。因此，此部分技術的改進應對國內以分析人體血液為主的成大環醫所戴奧辛實驗室應有極大的參考價值。

(二) ANALYSIS II (BIOASSAY AND BIOANALYTICAL APPROACHES)
此單元共有17篇論文（7篇口頭宣讀；11篇壁報展示；詳見附件四），。摘述部分論文內容如后：

先前有提到因為日本開放變壓器（transformer）低濃度多氯聯苯絶緣油的使用，所以此部分日本發表相關分析技術的論文也增加不少。所以在生物分析這個單元，日本的Ohmura等人、Takagi等人、Akira等人及Imanishi等人在四篇不同的論文中使用不同的免疫細胞篩檢法（Immunoassay Screening Method）來分析變壓器絶緣油中的多氯聯苯，並分別與HRGC/LRMS、HRGC/HRMS或GC/ECD測試結果比對，均可獲得良好的相關性，且以日本的法規值0.5mg/kg而言，偽陰性（false negative）的比例極低（在Imanishi的論文中只有0.4﹪）。因在不同實驗室、不同實驗人員並使用不同免疫細胞篩檢法，均可獲得不錯的結果，所以免疫細胞篩檢法在這個領域的應用是可行的選項之一。

澳洲的Kennedy及美國的Denison等人，用CAFLUX(CALUX的一種)生物細胞法（bioassay），篩選檢測澳洲Queensland地區的五處採樣站的周界大氣樣品，他們使用了半透膜裝置（Semi-Permeable Membrane Devices；SPMDs）進行採氣，每日採氣量僅4m3/day，採氣時間為30-36天。分析結果以TCDD的等值空氣濃度（TCDD equivalent air concentration ）表示，五個站的濃度範圍為0.045~0.64pgTEQ /m3。由於周界大氣樣品取得不易且濃度極低，故一般都是直接以HRGC/HRMS分析，甚少使用生物篩選法。因此這份研究作了一項特別的嚐試，想把生物篩選法延伸至這個領域。

美國McAlister及法國的Cariou等人，開發了一項新的生物篩選法—Procept Rapid Dioxin Assay。它是將PCR（Polymerase Chain Reaction）技術應用到DL-PCBs及PCDD/Fs的篩檢上。他們參加2006美國環保署的Superfund Innovative Technologies Evaluation（SITE）program，以Procept Rapid Dioxin Assay分析土壤及底泥樣品並與傳統HRGC/HRMS法進行比對，結果顯示兩者相關性極佳。另外，Cariou等人亦同時致力將Procept的分析樣品延伸至蛋及牛奶等低濃度食品基質。這項技術與本所已建置的DR-CALUX®生物細胞法及CAPE的免疫細胞篩檢法相比，在適用樣品基質及靈敏度上，不及DR-CALUX®；但遠優於CAPE的免疫細胞篩檢法。Procept不需培養細胞，無需專利權使用費，建置及操作費用也遠低於DR-CALUX®生物細胞法，故深具發展潛力。

另外，比利時的Van Wouwe等人，在2006年辦了食品的CALUX生物細胞法分析的國際比測計畫，參加者可使用不同CALUX生物細胞法參加比測，最後有八家實驗室使用三種不同的CALUX生物細胞法進行分析並提出報告。主辦單位提供的樣品包含多個標準液及egg fat與fish oil等食品基質樣品。分析結果並與傳統HRGC/HRMS法進行比對，在133筆結果報告中只有2件為偽陰性，顯示CALUX生物細胞法的確是一個穩定性極高的戴奧辛類化合物篩選檢測法。

(三) ENVIRONMENTAL LEVELS IN ASIA(2-1-2 : ENV ASIA)
此次大會特別安排這個單元，因在日本舉行，交通方便，故亞洲各國與會踴躍。本單元共有48篇論文（9篇口頭宣讀；39篇壁報展示；詳見附件五），9篇口頭宣讀論文中有四篇與戴奧辛有關。摘述部分論文內容如后：

日本環境部的Takemoto發表日本在削減DL-PCBs及PCDD/Fs等污染物排放的經驗及努力。日本在1999年訂定戴奧辛法（Dioxins Law），以1997年排放量（7680-8135 g/year）為基準，訂定希望能削減90﹪的目標。到2003年排放量已降至372-400 g/year，削減量已達95﹪且超過預定目標值，他們希望在2010年能再降至323-348 g/year。且為了充分瞭解環境中DL-PCBs及PCDD/Fs的含量，從1997年開始，日本政府有計畫且持續監測環境空氣、水體、底泥、地下水及土壤，到了2005年環境空氣測站為825站、水體為1912站、底泥為1623站、地下水為922站及土壤為1782站。從這些數據可看到日本政府的努力，也是值得世界各國尊敬及效法。

中國的Jian-Hun Y等人，則是利用ISCST3 Model預估一座都市固體廢棄物焚化廠（Municipal Solid Waste Incinerator；MSWI）在不同距離的排放濃度，並實際採集土壤加以分析比對，結果實測值均高於預估值。Jian-Hun Y等人認為可能有二個原因造成這樣的結果：第一是模式本身對於乾/溼沈降的計算參數和實際狀況不同；第二是採樣點可能有別的污染源提供貢獻。但是因為實測值與預估值間趨勢相同，故Jian-Hun Y等人認為ISCST3 Model在推估MSWI周邊土壤濃度上仍是一個可被使用的工具。

台灣的Chi K H等人，則是研究亞洲砂塵暴（Asia Dust Storm；ADS）對北台灣環境空氣中PCDD/Fs的影響。Chi K H等人設了兩個採樣點：一在北海岸（site A）；一在台北市（site B）。他們2006-2007年間，在非沙塵暴期間春、夏、秋、冬四季各採一次環境空氣樣品；而在沙塵暴期間，則先後採了三次環境空氣樣品。分析結果發現site A及site B，在沙塵暴期間環境空氣中PCDD/Fs的濃度分別增加為3.43及4.91倍。因為採點周圍20公里內無顯污染源，故此部分應是來自沙塵暴貢獻。另外Chi K H等人，也發表了另一篇論文，他們以全自動大氣沈降採樣器，在2007年2月跟3月，二次在北台灣採集樣品，分析結果分別是23.7和15.2pg I-TEQ/m2-day。Chi K H等人和國外數據比較後發現有明顯偏高的情形；惟根據其第一篇研究，採樣期間似乎適逢亞洲砂塵暴，有可能是造成數據偏高的原因。未來應在其他季節監測，來釐清是否受到亞洲砂塵暴的影響。

印度的Lal RB等人的論文，則是分析印度Delhi地區環境空氣中粒狀物的PCDD/Fs濃度（只採集粒狀物部分，未包含氣相部分）。印度的戴奧辛檢測是屬於萌芽階段，他們在Delhi地區剛完成戴奧辛檢驗室的建置，但人員訓練的部分則是仰賴德國的協助。這些樣品在印度Delhi地區採集後，隨同人員被送往德國，一面受訓，一面分析這些樣品。六個採樣點中包含一個交通污染型的測站、二個工業測站及三個住宅區測站。分析結果PCDD/Fs濃度範圍為0.063~0.652 pg I-TEQ/m3，因測值未包含氣相部分，所以實際環境空氣中的PCDD/Fs濃度更高。和文獻相比，和1990年代的歐美及日本的都會區濃度相當，顯示該地PCDD/Fs濃度偏高。

(四) EMISSION CONTROL I (INCINERATION AND THERMAL PROCESS)

(6-2 : EMISSION CONTROL, PROF. HIRAOKA HONORARY)
本單元共有22篇論文（9篇口頭宣讀；13篇壁報展示；詳見附件六）。這個單元主要是有關焚化爐的污染控制技術研究，和本所的工作和專業差異較大。惟有2篇口頭宣讀論文發表者是來自台灣，所以在和分析相關專題論文發表時間不衝突的情形下，特地來這個場地觀摩二位發表者的簡報發表。資摘述二位發表者論文內容如后：

成功大學Chen YC等人的論文，是探討鐵礦燒結程序（Iron ore sintering process）中的最佳操作參數，以削減PCDD/Fs的排放。Chen YC等人認為主要操作參數有四個：water content（range=6.0-7.0 wt﹪）、suction pressure（range=1000-1400 mmH2O）、bed height（range=500-600 mm）及type of hearth layer（有sinter、hematite and limonite三種）。經測試結果，發現在water content=6.5 wt﹪、suction pressure =1000 mmH2O、bed height=500 mm及type of hearth layer=10-15 mm hematite的條件下，可比該工廠原先的操作參數，多削減34.2﹪PCDD/Fs總排放量。

另中央大學的Chang MB等人的論文，係研究以活性碳注入（Activated Carbon Injection；ACI）及雙袋式集塵系統（Dual bag filter）來削減集塵灰高溫冶煉廠(Waelz process) 的PCDD/Fs排放，使其可達到環保署2006年標準（1.0 ng-TEQ/Nm3）。這個工廠係收集電弧爐煉鋼業的高濃度戴奧辛集塵灰加以處理，而副產物氧化鋅因市場價格好，故具有很高的經濟價值。惟其原先煙道氣中PCDD/Fs濃度過高，被環保署勒令停工改善。在Chang MB等人協助下，以ACI加雙袋式集塵系統，使煙道氣中PCDD/Fs濃度降低至0.203 ng-TEQ/Nm3，成功地達到環保署2006年法規標準。

(五)新興熱門的有機鹵化環境污染物--氟化物

氟化物（fluorinated compounds）是今年度大會新興熱門的有機鹵化環境污染物之一，以perfluorooctane sulfonate (PFOS)的”FOS”為關鍵字在今年大會的論文集內搜尋，發現了47篇相關論文（如附件七）。在9月7日的閉幕大會前的成果簡報中，也提到了此一趨勢。在2002年大會時的氟化物相關的論文只有2篇，所以這個議題是近年先進國家關切的項目。本所在這項污染物檢測技術開發上也没有缺席，四組的潘復華科長跟他的小組成員，已投入此項研究多時，也獲得相當之成果。而此次大會的氟化物相關論文資料，我也在回國後第一時間提供潘科長參考。

(六)現場儀器展示參觀心得

本次大會亦安排現場儀器展示，許多戴奧辛類化合物分析相關廠商都有設攤，介紹最新的技術發展及其產品。我也利用一些論文發表的空檔時間去參觀這些攤位。參觀心得摘述如后：

戴奧辛類化合物分析的心臟是高解析氣相層析質譜儀（HRGC/HRMS）。由於靈敏度要求高、技術難度高且價格高達一仟萬元台幣以上，故全世界只有Micromass、JEOL及Finnigan三個廠牌的產品。這三個廠商本屆大會均有設攤，我也都一一前往參訪。因本所現有的三部HRGC/HRMS中，有二部是JEOL；一部是Micromass，故對這兩廠牌的產品功能知之甚詳，參訪後發現2007年的這兩廠牌最新機種，功能提昇有限，並無重大突破；但Finnigan的最新機種DFS HRGC/HRMS（如圖二）則在感度上有重大的突破，它在60m管柱時TCDD 100fg的S/N比可輕易達到100：1以上；而JEOL及Micromass則在常態操作時S/N比一般都在30：1以下，這對低濃度樣品如食品、血液、環境空氣樣品分析是一大福音，因為偵測極限可大幅下降，且樣品取樣量減少，前處理及淨化步驟均可簡化。國內工研院能源與環境研究所水科技與環境分析技術組環境鑑識技術研究室，今年剛採購一部，並已完成裝機、測試及開始實際執行戴奧辛類化合物分析工作，該實驗室的杜敬民研究員亦有參加此次大會，我也從他口中證實DFS的優越性。
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	圖二 Finnigan DFS HRGC/HRMS
	圖三美國FMS的PLE系統


先前在介紹新分析技術時，有多個實驗室使用美國FMS（Fluid Management System, inc.）公司發展的全自動高壓萃取系統（Pressurized Liquid Extraction（PLE））進行萃取，該公司也在其攤位上架設一部PLE（如圖三）。負責解說的Phil博士，在2005年本所採購該公司Power-PrepTM全自動淨化系統時曾來所裝機，故已是舊識。在Phil博士深入的介紹下，我也更加了解PLE的功能。此外，我也對Phil博士提出建議，近期若有到亞洲的行程，也能由該公司在台灣的代理商安排演講，把這款新機器及技術介紹給國內的戴奧辛實驗室，而Phil博士也當場允諾會仔細考慮我的提議。

在日本的MIURA公司的攤位上也展示一套被稱為SPD的全自動淨化系統（如圖四），每組系統每次可同時淨化二個樣品，配合該系統專用且已配好的管柱（可節省管柱配製時間），全部淨化時間可縮短至約2個小時，使用溶劑少且同位素標準品回收率良好（90-120﹪）。

另在會場，日本YOTSUBISHI公司展示一套環境空氣戴奧辛高量採樣器（如圖五）。近年國內在環保署陸續公告相關的焚化爐戴奧辛排放標準及執行一連串的管制與查核措施後，國內環境空氣中戴奧辛濃度逐年下降，多數監測點的測值均低於0.050 pg TEQ/m3；有些背景測站的濃度甚至低於0.005 pg TEQ/m3。而本所90年公告的「空氣中戴奧辛及呋喃採樣方法」（NIEA A809.10B）使用的美國PS-1高量空氣採樣器，以 0.225 m3 / min 的流量採集樣品。對於此類低濃度樣品，樣品採集時間超過72小時；且因噪音大，採樣時易遭居民抗議，故引進更大採氣流量及低噪音空氣採樣器有其必要性。而依日本環境部公告的空氣中戴奧辛檢測方法（ダイオキシン類に係る大気環境調査マニュアル），日本高量空氣採樣器的流量可達0.7 m3 / min，是PS-1高量空氣採樣器的流量三倍以上，而且噪音小，極適合引進國內，讓採樣時間大幅縮短及解決採樣期間居民抗議問題。
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	圖四 MIURA 的SPD全自動淨化系統
	圖五YOTSUBISHI的高量採樣器


(七) 2008年戴奧辛年會


第28屆國際有機鹵化環境污染物及持久性有機污染物研討會議預定於2008年8月17~22日在英國伯明罕（Birmingham）舉行，相關網址資料為 www.dioxin2008.org。期望所內同仁有機會參與盛會，發表論文及吸收先進經驗。2008年會主辦單位網站主網頁上的邀請函如下：

Welcome 

On behalf of the National Organising Committee, and the International Advisory Board, it is with great pleasure that I invite you to attend and participate in the 28th International Symposium on Halogenated Persistent Organic Pollutants (Dioxin 2008).
For the first time in the symposium’s history, it will be held in the United Kingdom between 17 and 22 August 2008. The venue is the world-class conference facilities of the International Convention Centre (ICC) in the centre of Birmingham, the UK’s 2nd largest city. In addition to a full scientific programme in five parallel sessions, there will be a full social programme.
Please bookmark this site and visit again as it will be updated regularly.
We look forward to seeing you in Birmingham in August 2008.
Dr. Stuart Harrad
Symposium Chair
S.J.Harrad@bham.ac.uk
肆、建議

1、 新的生物篩選法—Procept Rapid Dioxin Assay。不需培養細胞，無需專利權使用費，建置及操作費用也遠低於DR-CALUX®生物細胞法，故深具發展潛力。且本所五組發展PCR技術多年，具備發展本項技術所有條件，故建議本所未來能建置本項技術。

2、 Finnigan的最新機種DFS HRGC/HRMS在感度上有重大的突破，它在60m管柱時TCDD 100fg的S/N比可輕易達到100：1以上；對低濃度樣品如食品、血液、環境空氣樣品分析是一大福音，因為偵測極限可大幅下降，且樣品取樣量減少，前處理及淨化步驟均可簡化。若本所未來有新機採購計畫時可將其納入考量

3、 FMS公司發展的全自動高壓萃取系統（PLE）採併聯式萃取，可大幅縮短萃取時間至約30分鐘，且每組皆是獨立管線，所以並無樣品交叉污染問題。但PLE缺點是售價昂貴，且無溶劑自動混合系統，仍有改善空間，故可持續觀察其發展。

4、 日本的高量空氣採樣器的流量可達到0.7 m3 / min，是國內現行使用PS-1高量空氣採樣器的流量三倍以上，而且噪音小，極適合引進國內，讓採樣時間大幅縮短及解決採樣期間居民抗議問題。

5、 第28屆國際有機鹵化環境污染物及持久性有機污染物研討會議預定於2008年8月17~22日在英國伯明罕（Birmingham）舉行，期望所內同仁有機會參與盛會，發表論文及吸收先進經驗。
6、 氟化物是今年度大會新興熱門的有機鹵化環境污染物之一，在2002年大會時相關的論文只有2篇，而今年增至47篇論文以上。建議本所持續關切此項分析技術之發展趨勢。

參考資料

第27屆「國際有機鹵化環境污染物及持久性有機污染物研討會」論文集
第27屆「國際有機鹵化環境污染物及持久性有機污染物研討會」大會網站, http://www.dioxin2007.org
第28屆「國際有機鹵化環境污染物及持久性有機污染物研討會」大會網站, http://www.dioxin2008.org

空氣中戴奧辛及呋喃採樣方法（NIEA A809.10B）, 環保署，中華民國90年6月27日（90）環署檢字第39157號公告

ダイオキシン類に係る大気環境調査マニュアル，日本環境部，平成18年2月
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附件二 本次大會本所發表論文

SOXTHERM WITH CAPE COUPLED CARBON-ACID SILICA COLUMN AS A METHOD FOR FAST ANALYSES OF PCDD/Fs AND DIOXIN-LIKE PCBs IN ENVIORNMENTAL SAMPLES
Chen Yuan Wu, Wu Chung Ping, Peng Ju hwa and Weng Ying Ming 
Environmental Analysis Laboratory (EAL), Environmental Protection Administration (EPA), Chung Li City, Taoyuan County, Taiwan 32024, R.O.C.

Abstract

We use a fast and relatively cost effective method, Soxtherm with CAPE coupled carbon-acid silica column, to improve the efficiency for the analyses of PCDD/Fs and dioxin-like PCBs in environmental samples. We choose three kinds of certified reference samples to evaluate the Soxtherm extraction system and the results are in good agreement with certified values. We have tested 101 real samples of different environmental matrices using this method from 2006 to 2007. The recovery range of the 13C12-PCDD/Fs is 50~93% and 13C12-PCBs isotopes is 57~72%. It meets the QA/QC criteria of US EPA Methods 1613B and 1668A. We have successfully applied this technique in samples such as soil, sediment and waste matrices and will extend it to applications in other matrices.

Introduction

The “Belgium Crisis” in 1999 is a milestone for the analysis of dioxin-like compounds. Traditional Soxhlet extraction and time-consuming cleanup procedures such as silica, alumina and carbon column were widely adopted before that event. However, in an urgent case such as “Belgium Crisis”, it is obvious that the conventional methods are not enough to deal with huge amount of samples in such short time. Recently, more and more contamination cases involving dioxin-like compounds have caused great general public concern and urged government to improve response action time. Therefore, a lot of research projects using new techniques such as Accelerated Solvent Extraction1 (ASE) and Pressurized Liquid extraction (PLE) 2 have been conducted to improve the extraction efficiency. On the other hand, there are also research projects endeavored to shorten the time of cleanup procedure. Automatic systems, such as Automatic Cleanup Robot3 and Power-Prep System4 were involved in these tests. Though these facilities exhibit outstanding performances, the cost of these equipments is generally too expensive for most commercial labs to afford. Therefore, we would like to apply an alternative method, the Soxtherm with CAPE coupled carbon-acid silica column, which is fast and more cost-effective. This method can be useful for those labs urgently needing to improve their efficiency of the analyses of PCDD/Fs and dioxin-like PCBs in environmental samples with limited budget.

Materials and Methods

Soxtherm extraction
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The extraction apparatus adopted in this study are Soxtherm SOX414 and SOX416 manufactured by Gerhardt in Germany. Soxtherm extraction is a kind of “fast Soxhlet” system. The extraction setting of each step in the Soxtherm system is listed in Table 1. Extraction procedure for the Soxtherm system is cited as 5 stages in the followings as illustrated in Figure 15. With this technique, the extraction time can be reduced to about 3 hours.
Stage1-Samples are weighed into thimbles and extracted with boiling solvent.
Stage2-Reduce the solvent level to just below the thimble bottom. Evaporated solvent is collected in a recovering tank.

Stage3-More extractable material from the sample is extracted out from the thimble through refluxing.   

Stage4-Most solvent is distilled and collected in the recovering tank. 

Stage5-The extraction beakers are raised automatically from the heating plates. Part of the residual solvent can be removed at this stage.
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CAPE coupled carbon-acid silica column

The coupled carbon-acid silica column is taken from the Dioxin/Furan Immunoassay Kit manufactured by the CAPE Technologies. It is originally used for a biological screening method for the USEPA Method 40256. We developed this method in our lab as a backup method for the screening method DR-CALUX( that we established in 2004. Surprisingly, we found this coupled column can be applied in the chemical confirmation method too. In order to get better recovery of isotope standards and meet the QA/QC criteria of US EPA Methods 1613B and 1668A, the original cleanup procedures6, 7 were modified to the procedure as cited in the followings: Pre-clean the extract from Soxtherm extraction by acid-silica column if needed.（Add copper to remove sulfur for sediment samples.）CAPE coupled carbon-acid silica column is set up as the picture in Figure 2. Use stopper/stopcock assembly and syringe to pressurize the column and maintain a drop-wise flow rate of 0.5-1.0mL per minute when eluted by solvent. Add 8mL n-hexane, 2mL n-hexane /time x 4 times, to transfer sample extract to column. Add 15mL n-hexane to elute column. Add 15mL n-hexane to elute column again and start to collect all solvent passed through column for dioxin-like PCBs fraction. Remove and transfer carbon mini-column to a clean empty column. Add 6mL of 1:1 toluene: n-hexane to elute column and collect all solvent passed through column for dioxin-like PCBs fraction. Reverse the direction of carbon mini-column. Add 20mL of toluene to elute column and collect all solvent passed through column for PCDD/Fs fraction.

HRGC/HRMS

The analysis of samples was performed on a HRGC (HP 6890)/ HRMS (JEOL JMS-700) using DB-5MS column.

Validation of Soxtherm extraction

We focused on the fast analyses of PCDD/Fs. Three kinds of certified reference samples, including EDF-2513 of soil matrix (Cambridge Isotope Laboratories), DX-1 of sediment matrix (National Water Research Institute, Canada) and 2004FA of fly ash matrix (2004 International Calibration Study, Sweden), were used to evaluate Soxtherm extraction system. The resulting data are summarized in the section of results and discussion.

Real Sample Testing

We have tested 101 samples of different environmental matrices using Soxtherm with CAPE coupled carbon-acid silica column since 2006 till now. These samples include 33 soil samples, 45 waste samples (solid waste and fly ash) and 23 sediment samples. We analyzed PCDD/Fs for soil and waste samples and analyzed both PCDD/Fs and dioxin-like PCBs in others. Experimental results are shown in next paragraph.
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Results and Discussion
As we can see in Table 1, the extraction time of the Soxtherm system is less than 3 hours. The samples can be extracted in parallel while ASE extracts samples in sequence. For batch extraction of 8-10 samples, Soxtherm is about as fast as ASE. However, the facility cost is much lower than ASE. Also, ASE uses the same tubing system for continuous extraction of different samples continuously with small volume of solvent washing of the tubing system. For samples of large range of concentrations, especially for those environmental matrices samples, you have to watch carefully about the cross-contamination problem. Such problem does not exist in Soxtherm system. The validation results using the Soxtherm system for the certified reference samples are shown in the Figure 3 through Figure 5. It is demonstrated that the results of three matrices are in good agreement with the certified values.
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For real sample testing, the recovery of the 13C12-PCDD/Fs and PCBs isotopes are shown in Figure 6 and Figure 7. In Figure 6, it is shown that waste (68~93%) matrix samples have better recovery than soil (50~80%) and sediment (51~82%) matrices in 13C12-PCDD/Fs isotopes. It might be caused by the higher concentration of waste samples. As told by CAPE Technologies, the materials used mini-carbon column is very similar to AX-21 and will tend to trap PCDD/Fs and PCBs congeners. As we use only very little solvent to elute the column, the samples of higher concentration of PCDD/Fs and PCBs are easier to be eluted out and has better recovery accordingly. The recovery of 13C12-PCBs isotopes of sediment matrix samples is 57~72% as shown in Figure 7. 

These results are not as good as those using the Power-Prep System4, but are good enough to meet the QA/QC criteria of US EPA Methods 1613B and 1668A. CAPE coupled carbon-acid silica column is much less costly as the column of Power-Prep System. The cleanup procedure is simple, user-friendly and need much less amount of solvent. The total operation time of 8-10 samples is about 3 hours. As each coupled carbon-acid silica column can be operated independently, it allows several analysts to operate the clean-up procedure in the same time. This will enhance the productivity substantially in the analysis of PCDD/Fs and PCBs.
In this study we have successfully worked on samples of soil, sediment and waste matrices. It can be extended to other environmental matrices without much difficulty. The key bottleneck step will be in the Soxtherm system. We have already analyzed more than 600 samples covering various environmental matrices using CAPE coupled carbon-acid silica column. We have enough data to support that CAPE coupled carbon-acid silica column can be used to other matrices, such as stack gas, ambient air, water, biological tissue, plant, and so on. However, more extraction space is needed to accommodate these matrices samples. In addition, it would be desirable for the Soxtherm system to have options for extraction beakers, so Soxtherm can be used to other application. We have designed by ourselves a specific glass filter as shown in Figure 8 that will substitute the thimble and allow stack gas, ambient air and water samples to be extracted by the Soxtherm system. Hopefully, we might get significant progress in the near future.
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Numata M, Kaneko T, Mi QD, Ye M, Kawamata T, Otake T, Yarita T


P-027
DETERMINATION OF PERSISTENT ORGANOCHLORINE PESTICIDES IN HUMAN BREAST MILK BY SOLID PHASE EXTRACTION AND GC/HRMS
Seo J, Chang Y, Shin J, Choi J


P-028
ASSESSMENT OF AMBIENT ENVIRONMENTAL LEVELS OF DECABROMODIPHENYL ETHER (BDE-209) WITH HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY
Huang Y, Wang Y, Tu L, Shih P, Chen J


P-029
LIQUID CHROMATOGRAPHY/NEGATIVE ION ELECTROSPRAY TANDEM MASS SPECTROMETRY METHOD FOR THE QUANTIFICATION OF HBCD ENANTIOMERS
Gómara B, Lebrón-Aguilar R, Quintanilla-López J E, González M J


P-030
A NOVEL METHOD FOR DUTY CYCLE IMPROVEMENT IN HRGC/HRMS USING A DUAL GC CONFIGURATION FOR SIMULTANEOUS RUNS
Griep-Raming J, Ahlbrand S, Krumwiede D, Huebschmann H


P-031
SIMULTANEOUS ANALYSIS OF PCBS AND POLYBROMINATED DIPHENYL ETHERS (PBDES) IN HUMAN ADIPOSE USING GC/MS/MS
Brown FR, Winkler J, Visita P, Park J, Petreas M


P-032
DEVELOPMENT OF A COMPREHENSIVE ANALYTICAL METHOD FOR SEMIVOLATILE ORGANIC MICROPOLLUTANTS IN WATER
Jinya D, Iwamura T, Kadokami K


P-033
COMPREHENSIVE ANALYSIS OF POPs AND OTHER CHEMICALS IN SOIL USING A SIMULTANEOUS ANALYSIS DATABASE FOR GC/MS
Miyazaki T, Sonoda U, Nakahara Y, Kadokami K, Jinya D


P-034
ANALYSIS OF PAHS IN PLANT TISSUE BY LIQUID-LIQUID EXTRACTION
Kobayashi T, Morimoto K, Tatsumi K


P-035
CHROMATOGRAPHIC AND MASS SPECTRAL CHARACTERIZATION OF CANDIDATE MONO-FLOURINATED PCBs FOR ANALYTICAL INTERNAL STANDARDS AND RECOVERY SURROGATES
Mills WJ, Nienow C, Klingbiel S, Schwope D, Johansen J


P-036
APPLICATION OF GC/TOFMS FOR COMPREHENSIVE ANALYSIS OF ORGANOHALOGEN COMPOUNDS IN BLUBBER AND LIVER OF FINLESS PORPOISE
Matsukami H, Watanabe K, Takemori H, Takahashi S, Takasuga T, Tanabe S



附件四 ANALYSIS II (BIOASSAY AND BIOANALYTICAL APPROACHES)
(1-2 : BIOASSAY)發表論文
	Chair: 
	Michael S. Denison

		Hidetaka Takigami


	

	Thursday 6 September 2007


O-195
COMPARISON OF SIX IMMUNOASSAY SCREENING METHODS FOR PCBs IN TRANSFORMER OIL
Ohmura N, Morita M, Glass TR


O-196
RAPID ANALYSIS OF PCBs IN TRANSFORMER OIL BASED ON “SIMPLIFIED DIOXIN ANALYSIS SYSTEM”
Takagi Y, Kataoka C, Kitagawa H, Tateishi N, Sawadaishi K, Honda K


O-197
RAPID SCREENING SYSTEM OF PCBs IN TRANFORMER OIL USING IMMUNOCHROMATOGRAPHIC ASSAY
Okuyama A, Takenaka H, Mizukami H


O-198
THE PERFORMANCE OF IMMUNOASSAY SCREENING METHOD BY PORTABLE INSTRUMENT FOR POLYCHLORINATED BIPHENYLS IN TRANSFORMER OIL
Imanishi K, Imai M, Ohmura N, Glass TR


O-199
SCREENING FOR ARYL HYDROCARBON RECEPTOR ACTIVITY IN AMBIENT AIR USING PASSIVE SAMPLING (SPMDS) AND CAFLUX
Kennedy K, Tang J, Bartkow M, Hawker D, Denison M, Mueller JF


O-200
INTERLABORATORY COMPARISON OF DIOXINS AND DIOXIN-LIKE COMPOUNDS IN FOOD USING CALUX BIOASSAYS 
Van Wouwe N, Windal I, Goeyens L


O-201
MEASURING PCDD/F IN EGGS USING THE PROCEPT RAPID DIOXIN ASSAY
Cariou R, Marchand P, McAlister DR, Fern MJ, Le Bizec B



Monday 3 / Tuesday 4 September 2007


P-037
DIRECT, CONTINUOUS MONITORING OF AIR POLLUTION BY TRANSGENIC SENSOR MICE RESPONSIVE TO HALOGENATED AND POLYCYCLIC AROMATIC HYDROCARBONS
Kasai A, Hiramatsu N, Hayakawa K, Okamura M, Shimada T, Yao J, Kitamura M


P-038
CROSS-REACTIVITY ON PROCEPT ARYL HYDROCARBON BASED POLYMERASE CHAIN REACTION DIOXIN ASSAY
McAlister DR, Fern MJ, Allen RL


P-039
DIOXIN SCREENING RESULTS IN SOIL AND SEDIMENT USING THE PROCEPT ARYL HYDROCARBON BASED POLYMERASE CHAIN REACTION ASSAY
McAlister DR, Fern MJ, Allen RL


P-040
DETERMINATION OF DIOXINS IN EMISSION GAS, ASH AND ATMOSPHERIC AIR SAMPLES USING A HIGHLY SENSITIVE AHR-MEDIATED REPORTER CELL LINE, DR-ECOSCREEN CELLS
Kojima H, Takeuchi S, Anezaki K, Yamaguchi K, Otsuka H, Sawadaishi K, Honda K, Yabushita H, Iida M


P-041
THE EFFECT OF ARECOLINE ON DRE-CALUX AND CYP1A1 ACTIVATION IN HUMAN HEPATOMA CELLS 
Wang Y, Chao H, Chen H, Tsou T


P-042
CADMIUM (II) CHLORIDE INHIBITS THE 2,3,7,8-TCDD-INDUCED ACTIVATION OF CYTOCHROME P450 1A1 IN A DIOXIN-RESPONSIVE CHEMICAL ACTIVATED LUCIFERASE EXPRESSION (DRE-CALUX) CELL LINES
Wu C, Chao H, Tsou T, Wang Y


P-043
DEVELOPMENT OF <MAGPIA PCB Measurement System>, A BIOASSAY OF HIGHLY SENSITIVE MAGNETIC IMMUNOCHROMATOGRAPHY FOR DETERMINATION OF POLYCHLORINATED BIPHENYLS (PCBs) IN TRANSFORMER OIL 
Kobayashi K, Oka T, Kawabe T, Ishikawa F


P-044
MICROPLATE EDGE EFFECTS IN RANGE FINDING STUDIES USING THE LUMI-CELL® ER BIOASSAY: INCREASING ASSAY THROUGHPUT
Gordon JD, Denison MS, Chu AC, Chu MD, Matherly C, Clark GC


P-045
A SIMPLIFIED MEASURING METHOD OF PCBs IN TRANSFORMER OIL
Fujita S, Momiyama M, Hattori A, Nagatsu Y


P-046
RAPID PRETREATMENT OF PCB-CONTAINING OIL FOR IMMUNOASSAY
Takahashi T, Ito M, Otsubo I, Sawadaishi K, Honda K



附件五ENVIRONMENTAL LEVELS IN ASIA(2-1-2 : ENV ASIA)發表論文
	Chair: 
	Guibin Jiang

		Takeshi Nakano


	

	Monday 3 September 2007


O-001
JAPAN'S EXPERIENCE TO REDUCE DIOXINS (PCDDs, PCDFs, AND CO-PLANAR PCBs) EMITTED INTO THE ENVIRONMENT
Takemoto K


O-002
TEMPORAL CHANGE IN ORGANOCHLORINE PESTICIDES CONTAMINATION IN JAPANESE PADDY SOILS
Seike N, Eun H, Otani T


O-003
ANALYSIS OF DDT IN A TYPICAL DDT WASTE CONTAMINATED SITE
Liu W , Li C, Wang L, Ba T, Gao L, Zhang L, Zheng M


O-004
MEASURED AND PREDICTED PCDD/F CONCENTRATIONS IN AGRICULTRAL SOILS NEAR TO A MUNICIPAL SOLID WASTE INCINERATOR PLANT IN CHINA
Yan JH, Xu MX, Lu SH, Li XD, Chen T, Ni MJ, Cen KF


O-005
CHARACTERIZATION OF PCDD/F DISTRIBUTION BETWEEN VAPOR AND SOLID PHASES DURING ASIAN DUST STORM EVENT IN NORTHERN TAIWAN
Chi K, Chang M, Chou CC, Chang S


O-006
LEVELS OF POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS (PCDDs/Fs) IN AIRBORNE PARTICULATE MATTER COLLECTED IN DELHI, INDIA
Lal RB, Kumar B, Singh S, Sharma C, Makhijani S, Sengupta B, Schlummer M, Gruber L, Wolz G, Körner W, Waller U, Reifenhäuser W


O-007
POLYCHLORINATED BIPHENYLS IN CHINESE AIR
Zhang Z, Liu LY, Ren NQ, Li YF, Liu Y, Wan XN, Xu DD, Sverko E, Harner T, Pozo K


O-008
LEVELS, DISTRIBUTIONS AND SOURCES OF PARTICULATE ORGANOCHLORINE PESTICIDES IN THE SURFACE SEAWATER FROM THE SOUTHERN SOUTH CHINA SEA
Cai MG, Wang XH, Qiu CR, Guo JQ, Qi AX, Huang SY, Hong LY


O-009
LEVELS AND DISTRIBUTION OF ORGANOCHLORINE COMPOUNDS AND BROMINATED FLAME RETARDANTS IN FISH FROM LAOS 
Sudaryanto A, Isobe T, Agusa T, Takahashi S, Iwata H, Nakamura S, Takizawa S, Tanabe S
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	P-082
	A PRELIMINARY INVESTIGATION OF ORGANOCHLORINE PESTICIDES IN ATMOSPHERE OF FIVE PROVINCES AND CITY IN CHINA
Huang Y, Shi S, Zhou L, Shao D, Di Y

	


	P-083
	CONCENTRATION CHANGES AND DISTRIBUTION OF TRICLOSAN IN WATER FROM TONE CANAL.
Nishi I, Kawakami T, Onodera S

	


	P-084
	POPS ANALYSIS AND MONITORING IN THE ASIAN COASTAL HYDROSPHERE
Iino F, Sebesvari Z, Renaud F, Kitsuwa T, Morita M, Shibata Y, Huang Y, Rajendran BR, Syafrul H, Shim WJ, Mustafa AM, Muhammad AT, Santiago E, Suthamanuswong B, Lee HK, Viet PH, Boonyatumanond R

	


	P-085
	THE EVALUATION OF TIME TRENDS OF PCDDs/Fs AND Co-PCBs CONCENTRATIONS IN AMBIENT AIR IN KOREA FROM 1999 TO 2004
Kim J, Lee S, Hwang T, Moon D, Joo C, Yoon J, Choi K

	


	P-086
	RELEVANCE OF PAHs EMITTED FROM AUTOMOBILES MONITORED BY PINE NEEDLES IN TOKYO, JAPAN 
Takatori A, Ikeda K, Saito M, Aoyama T

	


	P-087
	PBDEs LEVELS IN PINE NEEDLES AFFECTED BY MUNICIPAL SOLID WASTE MELTING FURNACES IN JAPAN 
Ikeda K, Takatori A, Saito M, Aoyama T

	


	P-088
	ATMOSPHERIC CONCENTRATIONS OF PCDD/FS AND PCBS IN A TYPICAL E-WASTE PROCESSING AREA IN CHINA
Li YM, Zhang QH, Jiang GB

	


	P-089
	THE MONITORING OF DIOXINS IN FISH AND SHELLFISH FROM TOKYO BAY
Okubo T, Ohashi N, Nakagawa J, Nagashima C, Yaguchi K, Uehara S

	


	P-090
	RESIDUE PROFILES OF PCBs IN SEDIMENT AND PADDY SOIL AND THEIR BEHAVIOR IN THE LOWER BASIN
Sakai M, Kobayashi J, Kajihara H, Takahashi Y

	


	P-091
	BIOACCUMULATION OF POLYCHLORINATED DIBENZO-P-DIOXINS AND DIBENZOFURANS IN DIFFERENT SPECIES OF FISH ：A CASE STUDY IN DONGTING LAKE, CHINA
Gao L, Zheng M, Zhang B, Liu W, Fang L, Zhang Q, Xiao K

	


	P-092
	EVALUATION OF PCDD/DFs AND DLPCBs FOR SOUTHEAST-MARINE SEDIMENT, KOREA
Ok G, Jung B, Kim C, Lee S, Hwang S, Park N

	


	P-093
	HISTORICAL TRENDS AND PROFILE PATTERNS OF PCDD/DFs AND DLPCBs IN YEONG-IL BAY CORE SEDIMENTS, KOREA
Ok G, Jung BG, Kim CS, Kim IH, Lee SH, Hwang SM, Park NJ

	


	P-094
	MONITORING OF HCHs(HEXACHLORCYCLOHEXANE ISOMERS; α-, β-, γ-HCH) OF AMBIENT AIR, SOIL, FRESH WATER AND RIVER SEDIMENT IN KOREA
Ok G, Kim C, Jung B, Lee S, Hwang S, Park N

	


	P-095
	PAHS AND PCBS LEVELS IN SURFACE WATER OF HARBIN, CHINA
Shi X, Li Y, Fan L, Zhang B, Sverko E

	


	P-096
	BIOACCUMULATION OF PCDD/DFS AND DIOXIN-LIKE PCBS IN THE SOIL FOOD WEB OF FALLOW RICE FIELDS IN JAPAN 
Nakamura M, Yoshikawa H, Tamada M, Fujii Y, Kaneko N, Masunaga S

	


	P-097
	CORRELATION WITH TOTAL CONCENTRATION AND TEQ CONCENTRAION OF PCDDs/Fs IN AMBIENT AIR IN AN INDUSTRIAL COMPLEX 
Song G, Kyoung J, Lee A, Kim K, Go Y, Jo S, Lee M, Choi K

	


	P-098
	ANALYSIS OF DIOXINS IN AMBIENT AIR IN THE VICINITY AREA OF AN INCINERATION PLANT 
Wong J, Cai Z, Wong J

	


	P-099
	EMISSION CHARACTERISTICS OF PCDD/FS IN WASTES FROM INDUSTRIAL SOURCES IN SOUTH KOREA
Jin G, Lee J, Lee J, Chang Y, Shin S

	


	P-100
	BIOACCUMULATION OF DIOXINS IN TERRESTRIAL FOOD CHAIN: CONCENTRATIONS OF DIOXIN CONGENERS AND TROPHIC LEVEL 
Suzuki K, Yoshikawa H, Nakamura M, Kawashima H, Tamada M, Masunaga S

	


	P-101
	LEVELS AND SOURCES OF TYPICAL PERSISTENT ORGANIC POLLUTANTS IN PINE NEEDLES AND SOILS FROM DALIAN, CHINA
Chen J, Wang Z, Tian F, Yang P, Qiao X, Cai X

	


	P-102
	DISTRIBUTIONS OF PCDD/FS, PCBS, AND PBDES IN MARINE SEDIMENTS ALONG THE SOUTHERN COASTAL AREAS, KOREA 
Lee J, Lee S, Ale D, Chang Y

	


	P-103
	ACCUMULATED AMOUNTS OF PERSISTENT ORGANIC POLLUTANTS IN CARASSIUS GIBELIO LANGSDORFII (CRUCIAN CARP) IN JAPAN
Iwamura T, Jinya D, Kadokami K, Fukumoto M, Nunokawa T, Koezuka T

	


	P-104
	VERTICAL DISTRIBUTION OF POLYCHLORINATED BIPHENYLS IN A SEDIMNET CORE COLLECTED IN CHEONGPYEONG LAKE, KOREA
Jeong M, Kim K, Song B, Kim J, Choi K, Yoon J

	


	P-105
	SOURCES OF CO-PCBS IN SEDIMENTS OF HAN RIVER IN THE SOUTH KOREA 
Kim J, Kim K, Oh J, Choi K, Yoon J

	


	P-106
	EVALUATION OF PCDDs/Fs AND COPLANAR-PCBs IN SEWAGE SLUDGE FROM WASTEWATER TREATMENT PLANTS IN KOREA
Ju J, Lee I, Sim W, Oh J, Eun H, Kim Y

	


	P-107
	PCBs AND HYDROXYLATED PCB METABOLITES IN THE TISSUES OF WILD BIRDS AND FISH PREY FROM JAPAN
Hasegawa J, Matsuda M, Ohnishi H, Enomoto T, Kawano M, Wakimoto T

	


	P-108
	HYDROXYLATED POLYCHLORINATED BIPHENYLS IN GREAT CORMORANT （PHALACROCORAX CARBO）
Shiki Y, Hara A, Enomoto T, Hasegawa J, Matsuda M, Kawano M, Morita M

	


	P-109
	DETERMINATION OF TRICLOSAN AND ITS RELATED COMPOUNDS IN AQUATIC ENVIRONMENT
Nabeshima Y, Hasegawa J, Matsuda M, Kawano M, Wakimoto T, Morita M

	


	P-110
	DISCHARGE CHARACTERISTICS OF COPLANAR PCBS FROM WASTEWATER DISCHARGE FACILITIES
Kim SC, Park SK, Kim KH, Hwang SR, Kwon MH, Lee JH, Choi JW, Hong SY, Kim CH, Kim DH

	


	P-111
	DETERMINATION OF TRICLOSAN, ITS CHLORINATED DERIVATIVES, AND THEIR METHOXYLATED ANALOGUES IN BIOTA
Hasegawa J, Nabeshima Y, Matsuda M, Kawano M, Wakimoto T

	


	P-112
	CHACTERSITICS OF POLYCHLORINATED BIPHENYLS(PCBs) IN TRANSFORMER OIL, KOREA 
Kim K, Song B, Oh J, Kim J

	


	P-113
	LEVELS OF DIOXIN CONGENERS IN SOIL SAMPLES FROM VARIOUS SITES IN BUSAN, REP. OF KOREA
Jeong T, Jeong J, Cho G, Cho E, Jeong S, Bin J, Cheigh H

	


	P-114
	PCDD/F CONCENTRATIONS IN SHELLFISH COLLECTED FROM THE COASTAL AREAS OF BOHAI SEA, CHINA AND THEIR ESTIMATED LEVELS IN THE SEA WATER
Yang N, Matsuda M, Kawano M, Wakimoto T

	


	P-115
	RELATIONSHIP BETWEEN Co-PCBs AND PCDDs/Fs IN THE ATMOSPHERE 
Heo J, Kim D, Min Y, Song I, Choi S, Moon H, Park I, Park Y, Kim J

	


	P-116
	THAILAND'S DIOXIN INVENTORY AND APPLICATION OF UNEP TOOLKIT FOR ESTIMATING DIOXINS/FURANS RELEASE TO ENVIRONMENT 
Tangbanluekal C

	


	P-117
	ISOMER PROFILE OF PCDDs, PCDFs AND DIOXIN-LIKE PCBs IN SEDIMENT FROM KAHOKUGATA LAGOON AND INFLOWNG RIVERS, JAPAN
Kakimoto H, Oka H, Noguchi K, Tsukabayashi H, Tang N, Toriba A, Kizu R, Hayakawa K

	


	P-118
	DISTRIBUTION CHARACTERISTIC OF GASEOUS-PARTICULATE PHASE FOR PCDD/Fs AND Co-PCBs IN THE ATMOSPHERE, KOREA
Kim D, Heo J, Min Y, Song I, Moon H, Park I, Kim J

	


	P-119
	EVALUATION OF AUTO SAMPLER FOR DIOXIN DEPOSITION IN NORTHERN TAIWAN
Chi K, Chang M, Lee T, Chang S

	


	P-120
	DISTRIBUTION OF POLYCHLORINATED BIPHENYL (PCBs) IN SEDIMENT FROM AQUATIC ENVIRONMENT, THAILAND
Boonyatumanond R, Thongklieng S, Takada H


附件六 EMISSION CONTROL I (INCINERATION AND THERMAL PROCESS)(6-2 : EMISSION CONTROL, PROF. HIRAOKA HONORARY)發表論文
	Chair: 
	Nobuo Takeda

		Frank W. Karasek


	

	Thursday 6 September 2007


O-230
POLICY DEVELOPMENTS OF DIOXIN CONTROLAND WASTE PCB MANAGEMENT IN JAPAN
Yoshida H, Seki S, Sakai S, Takeda N


O-231
OPTIMIZING OPERATION PARAMETERS FOR REDUCING PCDD/F EMISSIONS FROM THE IRON ORE SINTERING PROCESS
Chen Y, Tsai P, Mou J, Lee W


O-232
Dioxins Control and High-Efficiency Power Generation in a Large-Scale Gasification and Melting Facility
Manako K, Kashiwabara T, Kobata H, Osada M, Takeuti S, Mishima T


O-233
REDUCTION OF DIOXIN EMISSIONS FROM WAELZ PROCESS WITH ACTIVATED CARBON INJECTION AND DUAL BAG FILTER SYSTEM
Chang MB, Chi KH, Chang SH, Hong BZ


O-234
INFLUENCE OF PRIMARY COMBUSTION TEMPERATURE AND FLUE GAS TREATMENT ON THE BEHAVIORS OF NITRO POLYCYCLIC AROMATIC HYDROCARBONS IN MUNICIPAL SOLID WASTE COMBUSTION
Watanabe M, Noma Y


O-235
MICROPOLLUTANTS PRODUCTION IN RDF-COAL CO-COMBUSTION IN THE FUSINA-VENICE POWER PLANT
Paoli P, Casarin F, Cossettini P, Arrighi L, Brozzi B


O-236
CONTROL OF PCDD/F FORMATION UNDER CONDITIONS OF FLUCTUATING COMBUSTION PERFORMANCE IN MSWI
Hunsinger H, Seifert H, Jay K


O-237
EFFECT OF DIOXINS REDUCTION WITH ECF CONVERSION IN KRAFT PULP BLEACHING MILLS IN JAPAN
Toyota K, Kaneko R, Jikibara T, Kawasaki K, Maezawa K, Terada K, Yano K, Tanaka K, Shigemoto T


O-238
DIOXIN EMISSION MONITORING PROGRAM FROM A LARGE SINTER PLANT
Primerano R, Esposito V, Angiuli L, Fanigliulo A, Ficocelli M, Giua R, Menegotto M, Nocioni A, Valenzano B, Bisceglia L, Assennato G
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P-347
EXTRACTION EFFICIENCY ON THE ANALYSIS OF “NON-DIOXIN-COMPOUNDS” BY THE EN 1948 METHOD
Luthardt P, Hamm S, Jöne F, Maulshagen A


P-348
A COMPARISON OF PCDD/F PROFILES IN COMBUSTION RESIDUES
Olie K, Buekens A


P-349
THERMAL DESORPTION OF DIOXIN SURROGATES FROM MSWI DUST 
Tsytsik P, Czech J, Carleer R, Buekens A


P-350
EVALUATION OF CATALYTIC EFFECT OF CEMENT RAW MATERIAL AT VERY LOW POLLUTANT CONCENTRATION
Conesa JA, Galvez A, Font R, Fullana A, Martin-Gullón I


P-351
EFFECT OF FLY ASH ON THE REMOVAL OF DIOXINS OVER SCR CATALYSTS
Young C, Chen C, Chou C, Lee C


P-352
VOLATILIZATION AND DECOMPOSITION PROCESS FOR REMOVAL OF DIOXIN FROM FLY ASH WITH AGITATING FLUIDIZED BED
Hirayama A, Shiomitsu T, Iwasaki T, Akashi T


P-353
PHOTODECOMPOSITION OF DIOXIN IN ASH AND PADDY FIELD SOIL
Sasagawa K, Sakai M, Adachi W, Takahashi Y


P-354
QUANTIFICATION OF DIOXINS AND FURANS IN WASTE GAS THERMAL OXIDATION PLANT EMISSIONS 
Anjana CM, Shaija PB, Bably JV, Suresh Kumar TR, Anbu M


P-355
INVESTIGATION INTO THE EFFECT OF ORGANIC NITROGEN COMPOUNDS ON THE SUPPRESSION OF PCDD/Fs IN IRON ORE SINTERING
Anderson DR, Fisher R, Johnston S, Aries E, Fray TA, Ooi T


P-356
ELEVATED LEVEL OF PCDD/F-EMISSION FROM A WOOD-CHIPS-FIRED-BOILER AFTER A SMALL FAILURE OF OPERATION CONDITIONS
Gass HC, Stein R, Suritsch N


P-357
ADSORPTION CHARACTERISTICS OF CARBONACEOUS ADSORBENTS FOR ORGANIC POLLUTANTS IN A MODEL INCINERATION EXHAUST GAS
Inoue K, Kawamoto K


P-358
DEGRADATION OF PCDDS/FS BY MEHANOCHEMICAL TREATMENT OF FLY ASH FROM A MEDICAL WASTE INCINERATOR
Lu S, Peng Z, Yan J, Li X, Chen T, Ni M, Cen K


P-359
EXPERIMENTAL RESULTS OF FLAMELESS TECHNOLOGY FOR ZERO RESETTING OF DIOXINS IN THE PRODUCTS OF COMBUSTION ITEA - ISOTHERM PROCESS
Valenzano B, Di Salvia G, Malavasi M, Prontera C, Primerano R, Assennato G



附件七 本次大會氟化物相關論文搜尋結果
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	POLLUTION OF PERFLUOROOCTANOATE AND PERFLUOROOCTANE SULFONATE IN SURFACE WATER IN JAPAN AND CHINA 
and perfluorooctane sulfonate (PFOS) are synthetic surfactants used… contamination with PFOA and PFOS. Both PFOA and PFOS… site for PFOA and an airport for PFOS. Moreover, PFOA and PFOS…
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	ANALYSIS OF FLUORINATED SULFONAMIDES AND SULFONAMIDE ETHANOLS (FOSA/FOSEs) BY VARIOUS TYPES OF MASS SPECTROMETRIC TECHNIQUES 
AND SULFONAMIDE ETHANOLS (FOSA/FOSEs) BY VARIOUS TYPES OF MASS… sulfonamides and sulfonamide (FOSAs/FOSEs). GC-MS/MS was found to…
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	EXTRACTABLE ORGANIC FLUORINES, PERFLUOROOCTANE SULFONATES AND OTHER FLUOROCHEMICALS IN INDO-PACIFIC HUMPBACK DOLPHIN AND FINLESS PORPOISE IN HONG KONG, CHINA 
and porpoise tissues had similar PFOS concentrations (65.7 and 96.6… porpoise were largely made up of PFOS (82%) and, to a lesser extent, of… in the dolphins consisted of 65% PFOS, 18% PFOSA and smaller…
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	OCCURRENCE OF FLUOROALKYL SURFACTANTS IN WATER FROM SRI LANKA 
spectrometry. Concentration of PFOS and PFOA were ranged from 0.66-47… of fluorooctane acetate, N-EtFOSAA, in all the locations with a… range of 0.034-4.1 ng L-1. THPFOS which is one of the active…
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	PERFLUORINATED COMPOUNDSN FUR SEAL PUPS AND PENGUIN EGGS FROM SOUTH SHETLAND, ANTARCTICA 
A previous study reported PFOS concentrations below the limit… of 0.4 ng/g wet wt of PFOS in Ade lie penguin eggs. This… and viviparous transfer of PFOS to eggs and off-springs. /…
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	SERUM CONCENTRATIONS OF POLYFLUOROALKYL COMPOUNDS IN THE GENERAL US POPULATION: DATA FROM THE NATIONAL HEALTH AND NUTRITION EXAMINATION SURVEY (NHANES) 
perfluorooctane sulfonate (PFOS) and perfluorooctanoate (PFOA),… in 1999-2000 when both PFOS and PFOA were being manufactured… in the United States of PFOS and related compounds in…
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	TISSUE DISTRIBUTION OF PERFLUOROALKYL COMPOUNDS IN BOTTLENOSE DOLPHINS (TURSIOPS TRUNCATUS) FROM SOUTHEAST COASTAL USA 
plasma, feces and urine). PFOS was the most prominent of the PFC… ng/g in samples from IRL. PFOS was the most prominent PFC in… and urine i.e. dominated by PFOS but with detectable levels of…
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	A MASS BALANCE OF PERFLUOROOCTANE SULFONATE AND PERFLUOROOCTANOIC ACID IN THE TAMA RIVER, TOKYO 
/ Perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid… by high concentration of PFOS, and its composition reached… Considering the flow rate and PFOS concentration in the site U that… E strongly contributed to the PFOS pollution from wastewater…
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	ANALYSIS OF SUB-PPB LEVELS OF PERFLUOROOCTANOIC ACID (PFOA) AND PERFLUOROOCTANESULFONATE (PFOS) IN FOOD AND FISH 
AND PERFLUOROOCTANESULFONATE (PFOS) IN FOOD AND FISH / FLUORINATED… and perfluorooctanesulfonate (PFOS) is complex. However, there are… method for the determination of PFOS, PFOA and related compounds in… method allowed the separation of PFOS from a severe co-eluting…
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	CONCENTRATIONS OF PERFLUORINATED COMPOUNDSN YODO RIVER SYSTEM, OSAKA, JAPAN 
as perfluorooctanesulfonate (PFOS) and perfluorooctanoic acid… of PFOA were high followed by PFOS and then by other PFCs.… a positive correlation between PFOS and perfluorohexanesulfonate… is one of the impurities in PFOS-based mixtures. It appears that…
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	CONTAMINATION OF PFOA AND PFOS IN THE RIVERS OF HYOGO PREF., JAPAN 
CONTAMINATION OF PFOA AND PFOS IN THE RIVERS OF HYOGO PREF.,… grasp the pollution of PFOA and PFOS in 40 rivers of Hyogo Prefecture,… mainly in urban rivers, and PFOS was detected at about 10% of the… the highest concentration of PFOS was detected in the second class…
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	DISTRIBUTION OF FLUORINATED SURFACTANTS IN BIVALVES ALONG COASTLINE OF JAPAN 
Japan / Perfluorooctanesulfonate(PFOS) and five perfluorocarboxylates… and detection frequencies of PFOS and PFCAs were as follows; PFOA:… to 8.37 ng g-1-wet (61/64)and PFOS: <0.01 to 3.80ng g-1-wet… more than 1ng g-1 of either PFOS or PFCAs were detected. In most…
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	EFFICIENT DECOMPOSITION OF PERFLUOROALKYLSULFONATES USING IRON IN SUBCRITICAL WATER 
as perfluorooctanesulfonate (PFOS) and related chemicals have… international legal measures for PFOS are discussed. However, they are… we show the decomposition of PFOS and other… method to the decomposition of PFOS contained in an antireflective…
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	HEPATIC GENE EXPRESSION PROFILES RESPONSIVE TO PFOA AND PFOS; A COMPARISON BETWEEN CHICKEN AND RATS 
PROFILES RESPONSIVE TO PFOA AND PFOS; A COMPARISON BETWEEN CHICKEN AND… Kong, China / The effects of PFOS and PFOA on the gene expression… PFOA (0.1, 0.5, or 5mg/mL), PFOS (0.02 or 0.1mg/mL), or a saline… were significantly affected by PFOS after 4 weeks of exposure and…
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	MEASUREMENT OF PERFLUORINATED COMPOUNDSN HUMAN MILK AND HOUSE DUST 
PFCs (perfluorooctanesulfonate; PFOS, perfluorooctanoic acid; PFOA,… by the developed methods. PFOS and PFOA were detected in all… detected in all dust samples (PFOS: 7.0 to 41 ng/g; PFOA: 18 to 89… 89 ng/g). In human milk sample, PFOS was detected in all samples with…
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	PERFLUORINATED COMPOUND LEVELS IN URBAN AIRBORNE PARTICLES -RECENT ASPECTS IN TOKYO AREA- 
/ Perfluorooctane sulfonate(PFOS) concnentrations in urban… 2006. The mean concnetration of PFOS was 7.3pg/m3 in july and 4.3pg/m3… in December, respectively. And PFOS concentration in July was higher… higher than Those in December. PFOS on weekends were lower than those…
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	PERFLUORINATED SURFACTANTS INHIBIT THE GROWTH OF CILIATE PROTOZOAN TETRAHYMENA PYRIFORMIS 
and perfluorooctane sulfonate (PFOS) on the growth of a ciliate… at 550 nm. Both PFOA and PFOS caused the inhibition of growth… of the ciliate but the effect of PFOS was more significant as compared… After 48 hours the EC50 value of PFOS was established to 85.8 plus…
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	PERFLUOROOCTANE SULFONATES AND OTHER FLUOROCHEMICALS IN WATERBIRD EGGS IN HONG KONG 
night heron eggs had a higher PFOS concentration than the great… in the night heron eggs, with PFOS being the dominant PFC, followed… PFUnDA, PFDoDA, PFDA, and PFNA. PFOS was also found to be the dominant… PFUnDA, PFDoDA, PFDA, PFNA and PFOSA. / Keyword : Bioaccumulation,…
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	RECENT 25 YEARS TRENDS OF PERFLUOROOCTANOATE AND PERFLUOROOCTANE SULFONATE LEVELS IN ARCHIVED JAPANESE SERUM SAMPLES DONATED BY THE KYOTO HUMAN SPECIMEN BANK 
of Iwate Prefecture, Japan / The PFOS and PFOA concentrations in… serum concentrations of PFOS reached a plateau in the late… in both concentrations of PFOS and PFOA. The concentrations in… to 14.5(1.3) in Osaka city for PFOS and PFOA, respectively.

/…


	



	[image: image30.png]



	REMOVAL CHARACTERISTICS OF PFOS AND PFOA BY GRANULAR AND POWDER ACTIVATED CARBONS IN COMPOSITE SAMPLES 
REMOVAL CHARACTERISTICS OF PFOS AND PFOA BY GRANULAR AND POWDER… removal characteristics of PFOS and PFOA by granular and powder… ratio. 2)Adsorption isotherms of PFOS and PFOA were shown. 3)Freundlich… shown. 3)Freundlich constants of PFOS and PFOA were obtained. / Keyword…
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	SERUM CONCENTRATIONS OF POLYFLUOROALKYL COMPOUNDS IN FAROE ISLANDS RESIDENTS 
perfluorooctane sulfonate (PFOS), perfluorooctanoate (PFOA),… 5 year old children. We detected PFOS in all samples analyzed. PFOA and… concentrations were highest for PFOS (26.3 ng/mL) followed by PFOA… States and other countries. PFOS concentrations were higher for…
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	THE INTER-LABORATORY TRIAL OF PFOS AND PFOA MEASURMENTS IN WATER SAMPLES (ISO/TC14/SC2/WG56) 
THE INTER-LABORATORY TRIAL OF PFOS AND PFOA MEASURMENTS IN WATER… compounds, in particular, PFOS and PFOA have emerged as global… in reported concentrations of PFOS and PFOA in various water… standard analytical method for PFOS and PFOA in water. This…
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	THE LONG RANGE TRANSPORTATION OF PFOS AND PFOA BY GLOBAL SCALE WATER CURRENT 
THE LONG RANGE TRANSPORTATION OF PFOS AND PFOA BY GLOBAL SCALE WATER… / Perfluorooctanesulfonate (PFOS) and perfluorooctanoate (PFOA)… to be the final sink for PFOS and PFOA. However, very little… and vertical distribution of PFOS and PFOA in ocean waters…
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	TISSUE DISTRIBUTION OF PERFLUOROOCTANSULFONATE (PFOS) AND PERFLUOROOCTANOIC ACID (PFOA) IN FISH 
OF PERFLUOROOCTANSULFONATE (PFOS) AND PERFLUOROOCTANOIC ACID… / Perfluorooctansulfonate (PFOS) and perfluorooctanoic acid… lower than the corresponding PFOS levels (range: 3.4 – 898… it could be shown that levels of PFOS and PFOA in muscle tissue, liver…
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	CHEMICAL PURITY ISSUES RELATING TO THE IDENTITY OF PERFLUOROOCTANESULFONATE (PFOS) SAMPLES FOR USE AS REFERENCE STANDARDS 
OF PERFLUOROOCTANESULFONATE (PFOS) SAMPLES FOR USE AS REFERENCE… perfluorooctanesulfonate (PFOSK) from three suppliers were…
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	DISTRIBUTION OF PERFLUORINATED COMPOUNDSN SURFACE SEAWATERS BETWEEN ASIA AND ANTARCTICA 
Perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid… The greatest concentrations of PFOS and PFOA were measured in water…
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	ENVIRONMENTAL HEALTH EDUCATION: A FORT WORTH, TEXAS, CASE STUDY 
perfluorooctane sulfonate (PFOS), perfluorooctanesulfonic acid… perfluorooctanesulfonic acid (PFOSA), and perfluorononanoic acid…
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	INDOOR AIR AND DUST CONCENTRATIONS OF FLUOROTELOMER ALCOHOLS 
/ Perfluorooctane sulfonate (PFOS) and perfluorocarboxylic acids… ethanols (PFAS) to PFCAs and PFOS respectively (1, 2). PFAS and…
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	OCCURRENCE OF PERFLUORINATED CHEMICALS (PFCS) IN THE SEWAGE SYSTEM OF A LARGE GERMAN CITY 
perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid… Target values for the sum of PFOS and PFOA in water samples (300…
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	PERFLUORINATED ALKYLATED SUBSTANCES (PFAS) IN SEDIMENTS FROM THE GULF OF GDAŃSK, POLAND 
Perfluorooctanesulphonate (PFOS), perfluorohexanesulphonate… levels in all of the samples. PFOS and PFHxS were found to be the…
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	PFOS/PFOA CONTAMINATED MEGASITES IN GERMANY POLLUTING THE DRINKING WATER SUPPLY OF MILLIONS OF PEOPLE 
PFOS/PFOA CONTAMINATED MEGASITES IN… surfactants (PS including PFOS/PFOA) caused the contamination of…
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	A METHOD FOR DETERMINATION OF TRACE LEVEL OF TOTAL FLUORINE AND ORGANIC FLUORINE IN BIOTA, WATER, AND SEDIMENT USING COMBUSTION ION CHROMATOGRAPHY FOR FLUORINE 
Perfluorooctanesulfonate (PFOS) and perfluorooctanoate (PFOA)…


	



	[image: image43.png]



	ANALYSIS OF PERFLUORINATED COMPOUNDS: COMPARISON BETWEEN LIQUID CHROMATOGRAPHY COUPLED TO TANDEM MASS SPECTROMETRY AND HIGH RESOLUTION MASS SPECTROMETRY 
compounds, especially PFOS and PFOA. The advantages of using…
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	BIOCONCENTRAION OF PFOS AND PFOA ACIDS IN CARP (CYPRINUS CARPIO) 
BIOCONCENTRAION OF PFOS AND PFOA ACIDS IN CARP (CYPRINUS…
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	DETERMINATION OF PERFLUORINATED COMPOUNDSN SURFACE SOILS 
perfluorooctane sulfonate (PFOS), and other related homologues. …
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	EVALUATION OF PBDEs, IN STRIPED DOLPHIN (STENELLA COERULEOALBA) FROM THE MEDITERRANEAN SEA 
D, Maltese S, Marsili L, Alaee M, Fossi C / Department of Instrumental…
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	EXTRACTABLE ORGANIC FLUORINE AND PERFLUORINATED COMPOUNDSN CHINESE BLOOD SAMPLES 
Pefluorooctane sulfonate (PFOS) and perfluorooctanoate (PFOA)…
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	MASS BALANCE ANALYSIS OF PERSISTNET PERFLUORINATED COMPOUNDS AFTER THE EXTENSIVE USE OF FIREFIGHTING FORMS IN JAPAN 
in Kashima. A huge amount of PFOS was found in the surface water…
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	METHOD DEVELOPMENT FOR THE DETERMINATION OF PERFLUORINATED COMPOUNDSN HUMAN URINE 
perfluorooctane sulfonate (PFOS), and other structurally related…
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	PERFLUORINATED CHEMICALS IN FOOD COMPOSITES FROM CATALONIA, SPAIN 
of detected PFCs were low. PFOS was present in 24 out of 36…
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	PERFLUOROALKYL CONTAMINANTS IN INDOOR WINDOW FILM BEFORE AND AFTER A CARPET INSTALLATION 
window film samples, followed by PFOS and PFDS. Total PFC…
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	PERFORMANCES OF WASTEWATER TREATMENT PROCESSES ON REMOVAL OF PERFLUOROCHEMICALS (PFCs) 
PFCs, such as PFOA, PFNA and PFOS, are primary contaminants in this…
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	PERSISTENT PERFLUORINATED CHEMICALS AND TOTAL FLUORINE IN THE BLOOD OF WILD RAT; NEW APPROACH TO ESTIMATE HUMAN EXPOSURE 
Perfluorooctanesulfonate (PFOS) and perfluorooctanoate (PFOA)…
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	POLYCYCLIC AROMATIC HYDROCARBONS IN AGRICULTURAL SOILS OF JAPAN FROM 1959 TO 2002 
wastes to the combustion of fossil fuel and its secondary…
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	REDUCING THE EMISSIONS OF PERFLUORINATED CHEMICALS: THE ENFORCEMENT APPROACH 
13 compounds of PFC, especially PFOS and PFOA, by 53 companies which…
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	SOURCE APPORTIONING AND MOLECULAR CHARACTERIZATION OF INCOMPLETE COMBUSTION PRODUCTS IN PM1.1 AND PM10 AEROSOLS FROM RESIDENTIAL AREAS OF SUBURBAN TOKYO USING NATURALABUNDANCE RADIOCARBON 
tracer to distinguish between fossil fuel from modern biomass…
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	TCDD IS A POTENT DEVELOPMENTAL TOXIN, BUT DOES NOT AFFECT SPERM NUMBER IN OFFSPRING OF CRL:WI(HAN) RATS FOLLOWING CHRONIC DIETARY EXPOSURE 
D, Clode S, Fan M, Fernandes A, Foster P, Jiang T, Loizou G,…


Fig. 2: CAPE coupled carbon-acid silica column





Table 1: The extraction settings of Soxtherm system5





Fig. 1: The extraction procedures of Soxtherm system5





Fig. 3: The validation result of EDF-2513(soil)





Fig. 5: The validation result of 2004FA(fly ash)





Fig. 4: The validation result of DX-1(sediment)





Fig. 7: 13C12-PCBs recovery of real samples








Fig. 6: 13C12-PCDD/Fs recovery of real samples








Fig. 8: Custom-made glass filter for the Soxtherm system
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