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10-1: 研修レポート
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1. 研修目的 

本研修の目的は、廃棄物管理（SWM）とダイオキシン（DXN）分析に関する日本の技術や経験を本
プロジェクト活動に携わる研修生と共有することである。この研修にて習得した知識は、今後のプロ
ジェクト期間中の活動に大いに役立つことが期待される。 

2. 研修プログラム 

本オンライン研修のプログラムを表 1 に示した。研修は 2021 年の 11 月中旬から 12 月中旬にかけ
て実施し、「廃棄物管理コース」と「ダイオキシン分析コース」のコース区分を設けた。当初計画で
は、本邦にて実施する予定であったが、COVID-19 の感染拡大による渡航制限のためオンライン形式
にて実施する方針とした。 

日時: 11/15-18, 26  12/3, 6, 10 

研修コース: 廃棄物管理コース、ダイオキシン分析コース 

実施ツール: Microsoft Teams 

言語: 日本語と英語 （逐次通訳） 

 
表 1 オンライン研修日程表 

日時 区分 内 容 講師 参加数 

11 月 15 日（月） SWM 日本の廃棄物管理／法体系、各主体の役
割 

日本工営 38 

11 月 16 日（火） 

DXN 分析 

捕捉/吸着材料とサンプリングトレイン
前処理 

ﾕｰﾛﾌｨﾝ日本環
境 

24 

11 月 17 日（水） サンプリングトレインからのサンプル回
収手順 

ﾕｰﾛﾌｨﾝ日本環
境 

20 

11 月 18 日（木） GC/HRMS および DIOK 操作の初期設定 ﾕｰﾛﾌｨﾝ日本環
境 

19 

11 月 26 日（金） 

WTE 

廃棄物処理事業の実施行程と PPP エイト日本技
術開発 

24 

12 月 3 日（金） 地方自治体の WTE 施設の概要 
オンライン施設見学（杉並清掃工場） 東京 23 区清掃

一部事務組合 

26 

12 月 6 日（月） 
地方自治体の廃棄物管理の概略、WTE

における環境配慮 
地方自治体の WTE 事業における役割 

22 

12 月 10 日（金） 廃棄物焼却技術と廃棄物焼却事業の要件 エイト日本技
術開発 

25 

出典：JICA 専門家チーム 

3. 事後アンケート結果の概要 

本業務における活動向上・改善のため、各研修区分の事後アンケートを実施した。アンケート結果
の概要について以下に示した。また、結果の詳細については添付に示す。 
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(1) 廃棄物管理（SWM）講義   

研修の運営、講師・講義内容に関して多数の方が高評価を示した。また、講義内容について多数が
高い理解度を示した。回答者が興味を示した講義テーマについては「日本の廃棄物に関する法制度」、
「日本の廃棄物に関する歴史」などの意見があった。 

(2) ダイオキシン（DXN）分析講義 

研修の運営、講師・講義内容に関して多数の方が高評価を示した。また、講義内容について多数が
高い理解度を示した一方で、内容の一部理解できなかったと回答する参加者も散見された。回答者が
興味を示した講義テーマについては「排ガスサンプルの捕集・ 吸着剤に関わる準備」などがあった。 

(3) 廃棄物発電（WTE）講義 (東京 23 区清掃一部事務組合) 

研修の運営、講師・講義内容に関して多数の方が高評価を示したが「質疑応答の時間が短い」など
の意見もあった。また、講義内容について多数が高い理解度を示した。回答者が興味を示した講義テ
ーマについては「杉並工場の環境社会配慮」、「実際の工場運営方法」などの意見があった。 

(4) 廃棄物発電（WTE）講義 (株式会社エイト日本技術開発) 

研修の運営、講師・講義内容に関して多数の方が高評価を示した。また、講義内容について多数が
高い理解度を示した。本講義のアンケートについては幾つかの詳細質問を追記し、それらの結果とし
て回答者の約 8 割が「日本のような廃棄物処理施設整備への補助金制度が必要」との考えであった。
さらに、その補助金の資金源は中央政府であるべきとの意見が多数であった。回答者が興味を示した
講義テーマについては「WTE 施設整備に必要な要件」、「施設で用いる化 学物質」などの意見があっ
た。 

 

4. 研修参加者 

各研修コースの参加者を表 2、表 3 に示した。関係各機関から SWM/WTE コースに 47 名、ダイオ
キシン分析コースに 29 名が参加した。 

 
表 2 廃棄物管理コースの参加者名簿 

No. 氏名 所属・組織 役職 

1 Ms. Charisse Jane D. 
Pascual Department of Energy - REMB Senior Science Research Specialist 

2 Ms. Sarah Sharmaine T. 
Gabriel Department of Energy - REMB Science Research Specialist II 

3 Ms. Gemmalyn G. 
Galang Department of Energy - REMB Science Research Specialist I 

4 Mr. Luis Sabater QC Task Force Solid Waste Management Planning Officer III 

5 Mr. Christoper Ador QC Task Force Solid Waste Management Project Development Officer 

6 Ms. Jodell Robiso QC Task Force Solid Waste Management Planning and Research Assistant 
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No. 氏名 所属・組織 役職 
7 Ms. Elmie Ranchez QC Task Force Solid Waste Management Clerk 

8 Ms. Glory Rose C. 
Manatad 

Cebu City Environment and Natural 
Resources Office 

Environmental Management 
Specialist II 

9 Ms. Marilou T. Calado DENR - EMB - Project Preparation 
Division - FASPS DMO III 

10 Mr. Conrado A. Bravante, 
Jr. 

DENR - EMB - Project Preparation 
Division - FASPS Chief 

11 Ms. Isabel D. Salas DENR - EMB - Project Preparation 
Division - FASPS DMO III 

12 Ms. Alma P Ferareza EMB NCR Sr. Environmental Management 
Specialist 

13 Ms. Myra Tansengco DOST - ITDI - Environment & 
Biotechnology Division 

Supervising Science Research 
Specialist 

14 Ms. Gee Maurene G. 
Manguera PPPC Project Development Officer 

15 Mr. Aaron Gabrielle M. 
Tanyag PPPC Project Development Officer 

16 Mr. Erwin James G. 
Caluag PPPC Project Development Officer 

17 Mr. Lakandiwa Orcullo Davao City Environment and Natural 
Resources Office Engineer 

18 Ms. Elvira Pausing EMB - SWMD - PMO Supervising EMS 

19 Ms. Roxanne Barcenas EMB - SWMD - PMO Technical Assistant 

20 Mr. Alwin Jay D. Robel DENR - EMB Environmental Management 
Specialist I 

21 Ms. Raquel Rosario A. 
Reyes DENR - EMB Sr. Environmental Management 

Specialist 
22 Ms. Rodeth Antonio DENR - EMB - SWMD Monitoring Officer 

23 Mr. Eric Nagum DENR - EMB - SWMD Site Engineer 

24 Mr. Ronald Ewa DENR - EMB R11 Environmental Management 
Specialist II 

25 Ms. Patricia Rose Orante QC Task Force Solid Waste Management Sr. Environmental Management 
Specialist 

26 Ms. Mary Ash Day O. 
Malimit NEDA Infrastructure Staff Chief Economic Development 

Specialist 

27 Mr. Edgar Basilio NEDA Infrastructure Staff Chief Economic Development 
Specialist 

28 Mr. Kevin Gilbert M. 
Manzano NEDA Infrastructure Staff Supervising EDS 

29 Mr. Bernie C. Magtalas NEDA Infrastructure Staff Senior EDS 

30 Ms. Roselyn Ann P. 
Obrique NEDA Infrastructure Staff EDS II 

31 Mr. Ronelle S. Yuag NEDA Infrastructure Staff EDS II 

32 Ms. Arianne Rose A. 
Santos NEDA Infrastructure Staff EDS I 

33 Ms. Wyona Kay Rativo EMB - AQMS Engineer II 

34 Mr. Edmundo Escubio EMB - AQMS Engineer II 

35 Mr. Paul Nathan Vallar EMB - AQMS Environmental Management 
Specialist II 
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No. 氏名 所属・組織 役職 

36 Ms. Mariam Salemizadeh EMB - AQMS Environmental Management 
Specialist II 

37 Mr. Arnon Brix Faustino EMB - AQMS Monitoring Officer 

38 Mr. Felix Brylle Domingo EMB - AQMS Site Engineer 

39 Ms. Mae Ann Gatchallan EMB - AQMS Site Engineer 

40 Mr. Rey John Esquivel DENR - EMB - SWMD Environmental Management 
Specialist I 

41 Mr. Jay Christoffer F. 
Bawi-in DENR - EMB R11 Chief, Ecological Solid Waste 

Management Section 
42 Ms. Rocelle Estoya EMB - SWMD Project Support Officer 

43 Ms. Gee Maurene G. 
Manguera PPPC - PDS Project Development Officer 

44 Mr. Aaron Gabrielle M. 
Tanyag PPPC - PDS Project Development Officer 

45 Ms. Marla Clarisol Agas DILG Project Development Officer III 

46 Ms. Elle Pancho DILG Project Development Officer III 

47 Engr. Danilo Gonzales DENR-EMB R11  

＊廃棄物管理コースの講義に少なくとも 1 つ以上に参加された方は参加者とする 
 

表 3 ダイオキシン分析コースの参加者名簿 
No. 氏名 所属・組織 役職 
1 Mr. Sammy L. Aytona DENR - EMB - ERLSD Sr. SRS 

2 Mr. Roger C. Evangelista, 
Jr. DENR - EMB - ERLSD Sr. SRS 

3 Mr. Lyle Shane G. 
Dichoso DENR - EMB - ERLSD Chemical Technician 

4 Mr. Khennyie-Ar G. 
Peroja DENR - EMB - ERLSD Chemist 

5 Mr. Alex Avel P. Romero DENR - EMB - ERLSD Chemist 

6 Mr. Luis Sabater QC Task Force Solid Waste Management Planning Officer III 

7 Mr. Christoper Ador QC Task Force Solid Waste Management Project Development Officer 

8 Ms. Jodell Robiso QC Task Force Solid Waste Management Planning and Research Assistant 

9 Ms. Elmie Ranchez QC Task Force Solid Waste Management Clerk 

10 Ms. Menchie M Alanis, 
PhD EMB NCR Chief, Laboratory Services Section 

11 Ms. Myra Tansengco DOST - ITDI - Environment & 
Biotechnology Division 

Supervising Science Research 
Specialist 

12 Mr. Lakandiwa Orcullo Davao City Environment and Natural 
Resources Office Engineer 

13 Ms. Elvira Pausing EMB - SWMD - PMO Supervising EMS 

14 Ms. Roxanne Barcenas EMB - SWMD - PMO Technical Assistant 

15 Mr. Alwin Jay D. Robel DENR - EMB Environmental Management 
Specialist I 

16 Ms. Rodeth Antonio DENR - EMB - SWMD Monitoring Officer 
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No. 氏名 所属・組織 役職 

17 Mr. Ronald Ewa DENR - EMB R11 Environmental Management 
Specialist II 

18 Mr. Ronelle S. Yuag NEDA Infrastructure Staff EDS II 

19 Ms. Arianne Rose A. 
Santos NEDA Infrastructure Staff EDS I 

20 Ms. Wyona Kay Rativo EMB - AQMS Engineer II 

21 Mr. Angelo Villegas EMB - AQMS Site Engineer 

22 Mr. Felix Brylle Domingo EMB - AQMS Site Engineer 

23 Ms. Mae Ann Gatchallan EMB - AQMS Site Engineer 

24 Mr. RJ Esquivel DENR - EMB - SWMD Environmental Management 
Specialist I 

25 Mr. Jay Christoffer F. 
Bawi-in DENR - EMB R11 Chief, Ecological Solid Waste 

Management Section 
26 Ms. Rocelle Estoya EMB - SWMD Project Support Officer 

27 Ms. Gee Maurene G. 
Manguera PPPC - PDS Project Development Officer 

28 Mr. Aaron Gabrielle M. 
Tanyag PPPC - PDS Project Development Officer 

29 Mr. Erwin James G. 
Caluag PPPC - PDS Project Development Officer 

＊ダイオキシン分析コースの講義に少なくとも 1 つ以上に参加された方は参加者とする 

＊廃棄物管理コースとダイオキシン分析コースの両コースに参加した参加者氏名の重複がある 
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10-2: 日本の廃棄物管理概要
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10-3: ダイオキシン分析
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November 16-18, 2021 

The Project for Capacity Development on Improving Solid Waste Management through 

Advanced/Innovative Technologies in The Republic of Philippines 

Overview of Online training for Dioxins Analysis 

1. Introduction

The procedures for measuring Dioxins in stack gas, including the preparation step, are as follows.

In the above chart, green parts (sampling) are to be conducted by the sampling organization, and 

the rest are to be conducted by the analysis organization. “4. Sample recovery” may be conducted 

on site by the sampling organization in some cases, for example, when shipment by air is restricted, 

but generally, the step is to be conducted at the analysis laboratory by a person in charge of the 

analysis to prevent sample contamination. 

Since the same operation is likely to be adopted at EMB, training materials were prepared on the 

assumption that sample recovery from sampling train will be conducted by ERLSD. 

1. Preparation of
measurement

plan

Collection of 
facility 

information
On-site survey Planning

2. Preparation
of sampling
materials

Washing of 
capturing/ads

orbent 
materials

Sampling train set-up

3. Sampling On-site sampling Transfer

4. Sample
recovery

Sample recovery from sampling 
train

Acid 
treatment

5. Sample pre-
treatment Extraction Purification Concentration

6. GC/HRMS
measurement

Equipment 
setting Measurement Data 

processing
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2. Contents of training materials

For this online training, the following 3 textbooks, corresponding to the parts indicated in red 

letters in the above chart, were prepared. 

・Preparation of stack gas and ambient air sample capturing/adsorbent materials

・Sample recovery from sampling train

・GC/HRMS measurement and Data processing by Diok

Of the tasks to be conducted by ERLSD, “5. Sample pre-treatment” has many parts in common 

with POPs analysis, so ERLSD has abundant experience conducting similar tasks. The pre-

treatment operation was included in World Bank’s training held in Australia, so it should be 

relatively easy for ERLSD to imagine the details of operation. 

Meanwhile, since sampling train for Dioxins is quite special and ERLSD has no experience in 

analyzing Dioxins in stack gas yet, it is probably difficult to imagine the details of operations for 

the preparation of capturing/adsorbent materials and recovery after sampling. 

In addition, GC/HRMS measurement and data processing by Diok require the use of devices and 

software specialized for Dioxins analysis and result calculation, and it can be seen from past 

activities that ERLSD has difficulties in operating Diok. 

Due to time restrictions, this online training will focus on the tasks specific to Dioxins 

measurement (i.e. those that are difficult to imagine without actually experiencing the operations) 

and the tasks with which ERLSD is having issues. There will be a question-and-answer session at 

the end of training each day, so please feel free to ask any questions regarding Dioxins analysis. 

End 
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November 16-18, 2021 

The Project for Capacity Development on Improving Solid Waste Management through 

Advanced/Innovative Technologies in The Republic of Philippines 

Preparation of stack gas and ambient air sample capturing/adsorbent materials 

1. Examples of facility and equipment

1-1. Capturing/adsorbent materials preparation room

To prevent contamination, there is a room dedicated for washing, drying, etc. of the 

capturing/adsorbent materials. To prevent contamination, samples are not allowed to be brought 

into this room. Instruments preliminarily washed in the pre-treatment room are brought into this 

room, where filter papers are burned, and XAD resins and PUFs are washed and packed into the 

sampling train. 

1-2. Devices and equipment

Representative devices and equipment are introduced below. 

1) Large Soxhlet extractor: for Polyurethane foam (PUF) only
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2) Soxhlet extractor for washing XAD resin (2L size)

3) Large muffle furnace: for preparation of filter paper

It is equipped with an exhaust fan and a duct to facilitate air circulation and prevent retention

of air inside the furnace. It is large enough to hold several large filter papers for high volume

air sampler. Including those used for Soxhlet extraction, glass fiber filter papers used for
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the projects are heated in this device. 

4) Vacuum dryer: used for drying XAD resins and PUF after washing.

Corres
ponds 
to A4 
size 
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5) Cage for storing washed materials: Washed filter papers are stored in dedicated cages.

2. Method for preparing stack gas capturing/adsorbent materials

2-1. Filter paper

1) Place thimble filter for stack gas sampler on aluminum plates and put them in a muffle

furnace for burning filter papers.
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2) Close the door of the muffle furnace and set the temperature to 450℃.

3) Confirm that the temperature has reached 450℃ and burn for 18 hours.

4) Stop heating the muffle furnace and wait until the temperature drops to about 150℃.

5) Transfer the filter papers to a dedicated desiccator with tongs and wait until they cool to

room temperature.

6) Wrap the filter papers with aluminum foil and store them in dedicated cages.

2-2. XAD resin

1) Use dedicated instruments. The instruments must be washed with acetone and dried

immediately before use.
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2) Instruments used are as follows. 

Stainless scoop, beaker (1L), Soxhlet extractor, metal support, glass rod, glass funnel, glass 

wool (washed), Buchner funnel, beaker (500 ml, two for drying) 

3) Transfer XAD resin to 1L beaker with a stainless scoop. （800ml～1000ml） 

(After use, XAD resin is attached to the scoop, so rinse the scoop with acetone, dry the scoop 

and brush off the remaining XAD resin before storing.) 

 
4) Secure the siphon tube of the Soxhlet extractor onto the holder and place a metal 

support in the extractor. Put some washed glass wool on top of the metal support and 
stuff it into the siphon tube using a glass rod. Be careful not to stuff the glass wool 
too tightly. Also be careful not to block the hole to the siphon tube part with the 
glass wool. 

Take XAD resin with a scoop and put it into a beaker 

Take about this much 
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5) Set a waste liquid cup beneath the extractor. 
6) Place a glass funnel on the extractor and thoroughly wash the XAD resin collected in 

the beaker with industrial acetone. 
 

 

7) While stirring with a glass rod, pour industrial acetone into the extractor up to a level at 

Metal support 

Glass wool 

Wash thoroughly with industrial 
acetone 
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which siphoning does not occur, and stir with the glass rod. Tilt the extractor to induce 

siphoning and let acetone drop. Repeat this step (pre-washing) at least 2 times. (Judge by 

the color of the acetone wash effluent.) 

8) After pre-washing is completed, thoroughly wash the glass rod using a wash-bottle filled

with acetone to remove the remaining XAD resin.

9) Put a few pieces of boiling stones and 2L of industrial acetone in a flat-bottomed flask (2L)

of the Soxhlet extractor.

10) Place the extractor into which the XAD resin has been transferred in step 6) on top
of the flask and wrap seal tape around the joint.
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11) Secure with a joint clamp. Connect a condenser to assemble the Soxhlet extractor.

12) Put the condenser into operation, turn on the mantle heater, and set the temperature to that

for acetone.

Confirm that the device is siphoning properly, and perform Soxhlet extraction for at least 6

hours.
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Note: To prevent drying up due to acetone leakage, check the odor, acetone volume, 

bending of condenser tube and coolant temperature and volume 1 hour after starting 

the extraction to ensure that there is no abnormality. 

13) Turn off the mantle heater and let it cool. At this point, let the acetone remaining 
in the extractor drop into the flask. 

14) Prepare another 2L flat-bottomed flask containing a few pieces of boiling stones and 
2L of toluene (JIS special grade). When the acetone in step 9) has cooled, replace the 
flask with the one containing toluene. 

15) Put the condenser into operation, turn on the mantle heater, and set the temperature to that 

for toluene. Confirm that the device is siphoning properly, and perform Soxhlet extraction 

for at least 6 hours. 

Note: To prevent drying of toluene due to leakage, check the odor, toluene volume, 

bending of condenser tube and coolant temperature and volume 1 hour after starting 

the extraction to ensure that there is no abnormality. 

16) Turn off the mantle heater and let it cool. At this point, let the toluene remaining in the 

extractor drop into the flask. 

17) When sufficiently cooled, remove the extractor and proceed to the next filtration step. 

18) Set a Buchner funnel on a filtration bottle. 

 
19) Using a glass rod, transfer the XAD resin from the extractor onto the Buchner funnel. 
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20) Wash the wall of the extractor using a wash bottle filled with acetone (JIS special

grade) to remove the remaining XAD resin.

21) Wash the Buchner funnel at least twice with methanol (pesticide analysis grade) to remove

the remaining XAD resin. Note that any residual toluene makes it difficult to dry the XAD

resin.

添付資料 10



 

 

*Repeat this at least twice. 

22) Using a glass rod, transfer the XAD resin from the Buchner funnel to two 500ml beakers. 

(1) Pour methanol 

(2) Suck while stirring with a glass rod. 
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23) Place the beakers in a vacuum dryer. 

Note: Clean inside the vacuum dryer to make sure that there is no residue of previous use. 

 
24) Put the vacuum pump and the vacuum dryer into operation and dry the XAD resin at 130 

degrees for at least 7 hours. 

25) Gradually release vacuum, and when ambient pressure is reached, turn power off. Take out 

添付資料 10



the beakers with tongs and check whether they are dry. If they are not sufficiently dry, 

continue vacuum drying. 

26) If the beakers are completely dry, put them into a desiccator and let them cool. 

 
 

27) After they have sufficiently cooled, transfer the washed XAD resin through a funnel into a 

brown bottle dedicated for washed XAD resin. 
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28) Seal the bottle and store it in a prescribed place. 

 

29) Write the following items in the capturing/adsorbent material preparation record. 

・Name of reagent 

・Lot No. 

・Volume prepared 

・Washing start date, washing completion date, storage date 

・Storage place 

・Person in charge of preparation 

 

3. Preparation of ambient air capturing/adsorbent materials 

3-1. Filter paper 

1) Place filter papers for high volume air sampler in a muffle furnace for burning filter papers. 

2) Close the door of the muffle furnace and set the temperature to 450℃. 

3) Confirm that the temperature has reached 450℃ and burn for 18 hours. 

4) Stop heating the muffle furnace and wait until the temperature drops to about 150℃. 

5) Transfer the filter papers to a dedicated desiccator and wait until they cool to room 

temperature. 

6) Wrap each filter paper with aluminum foil and store it in a dedicated cage. 

3-2. Polyurethane foam (PUF) 

1) Use dedicated instruments. The instruments must be washed with acetone and dried 

immediately before use. 
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2) Instruments used are as follows. 

Stainless tray, Soxhlet extractor (upper metal fitting, lower metal fitting) 

1L graduated cylinder, beaker (500ml, two for drying) 

3) Put the necessary number of PUFs on a stainless tray. Up to 5 PUFs can be treated per 

Soxhlet extractor. 

 

4) Wear Saniment gloves and wash the PUFs by rubbing them while soaking with tap water. 

Rub them 40 times on one side, then turn over and rub another 40 times. After washing, 

squeeze the PUFs thoroughly. 
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5) Pour purified water onto the PUFs to replace the tap water with purified water. Then,

squeeze them thoroughly.
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6) Finally, pour acetone (JIS special grade) to soak the PUFs and squeeze them 
thoroughly. 
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7) Disassemble the Soxhlet extractor and place the lower metal fitting at the bottom of 

the extractor to prevent inlet of siphon tube from being blocked by the PUFs. Then, 
push and stuff the pre-washed PUFs into the extractor. 

8) When all the PUFs is stuffed, secure the urethane foam using the upper metal fitting 
to prevent the PUFs from exceeding to the top of siphon tube as they absorb acetone 
and swell during extraction. 
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9) Using a 1L graduated cylinder, put 1.6L of acetone (JIS special grade) into each flask. Make 

sure that boiling stones are placed in the flasks beforehand. 

10) Place a silicone O-ring, place the upper lid, and secure it with a metal ring. Connect a 

condenser and seal the joint with seal tape. 

 

Upper metal fitting 

Lower metal fitting 
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11) Put the condenser into operation, turn on the mantle heater, and set the temperature to that

for acetone. Confirm that the device is siphoning properly, and perform Soxhlet extraction

for at least 6 hours.

Note: To prevent drying of acetone due to leakage, check the odor, acetone volume, 

bending of condenser tube and coolant temperature and volume 1 hour after starting 

the extraction to ensure that there is no abnormality. 

12) Turn off the mantle heater and let it cool. At this point, let the acetone remaining in the

extractor drop into the flask.

13) Clean the vacuum dryer in advance and make sure that it is clean. Wear Saniment gloves

and line the vacuum dryer with new aluminum foil as shown in the picture for step 15).

Note: For the operations hereafter, wear Saniment gloves and avoid touching the PUF 

directly with bare hands. 

14) When the Soxhlet extractor cools to room temperature, remove the condenser and the lid,

wear Saniment gloves and take out the PUFs.

15) Squeeze the PUFs and put them in the dryer. Squeeze the PUFs carefully so that they do not

lose their shape.

16) Put the vacuum pump and the vacuum dryer into operation and dry the PUF at 40 ℃ for at

least 6 hours.

17) Gradually release vacuum, and when ambient pressure is reached, turn power off. Confirm

that the PUFs are sufficiently dry.

18) Prepare the necessary number of polyethylene zipper bags with date labels. Wear Saniment
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gloves, put 2 PUFs in each bag and seal. 

   
19) Store them in a dedicated place of the Capturing/adsorbent materials preparation room 

in the order of preparation date. During storage of PUFs, increase in PCB blank 
value cannot be avoided, so their use-by date should be about 2 weeks from washing. 

20) Write the following items in the capturing/adsorbent material preparation record. 

・Name of reagent 

・Lot No. 

・Volume prepared 

・Washing start date, washing completion date, storage date 

・Storage place 

・Person in charge of preparation 

 

4. Washing of other materials 

Glass wool and skimmed cotton used for washing XAD resin and conducting the analysis must 

be washed with solvents before use. The procedures are as follows. 

* Glass wool damages the skin if handled with bare hands. Glass wool fibers readily float in the 

air, so also wear protective equipment upon handling to avoid inhalation risks. 
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1) Use dedicated instruments. The instruments must be washed with acetone and dried 

immediately before use. 

2) Instruments used are as follows. 

Beaker (500ml), tweezers, aluminum drying plate 

3) Wear a new pair of Saniment gloves. Tear the materials to be washed and put them in 

beakers. 
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4) Put 500ml of acetone (JIS special grade) in each beaker. Push the materials with tweezers 

to remove bubbles. 

 

 

5) Place the beakers in a small ultrasonic bath and perform ultrasonic washing for 15 minutes. 

*Use a cover to prevent dust contamination. 
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6) When ultrasonic washing is completed, take out the beakers. Be sure to wipe off moisture 

on the outside of the beakers with paper towels. 

7) Hold the materials with tweezers and pour out acetone into a waste liquid vessel. 

 
8) Put 500ml of toluene (JIS special grade) in each beaker. Remove bubbles with tweezers. 

9) As in step 5), place the beakers in an ultrasonic bath and perform ultrasonic washing for 15 

minutes. 

10) When ultrasonic washing is completed, take out the beakers. Be sure to wipe off moisture 

on the outside of the beakers with paper towels. 
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11) Hold the materials with tweezers and pour out toluene into a waste liquid vessel. 

12) Any residual toluene makes it difficult to dry the materials, so wear Saniment gloves and 

squeeze the materials thoroughly. The material fibers will pulverize if squeezed too tightly, 

so it is recommended to squeeze them flat between both hands. 

13) Put 500ml of acetone (JIS special grade) in each beaker. Remove bubbles with tweezers. 

14) As in step 5), place the beakers in an ultrasonic bath and perform ultrasonic washing for 15 

minutes. 

15) When ultrasonic washing is completed, take out the beakers. Be sure to wipe off moisture 

on the outside of the beakers with paper towels. 

16) Hold the materials with tweezers and pour out acetone into a waste liquid vessel. 

17) Wear Saniment gloves and squeeze out acetone thoroughly. The material fibers will 

pulverize if squeezed too tightly, so it is recommended to squeeze them flat between both 

hands. 

18) Spread the materials on aluminum drying plates to make them easier to dry. 
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19) Place them in a vacuum dryer.

Note: Clean inside the vacuum dryer to make sure that there is no residue of previous use.

20) Put the vacuum pump and the vacuum dryer into operation and dry the XAD resin at 130

degrees for at least 7 hours.

21) Gradually release vacuum, and when ambient pressure is reached, turn power off.

22) When ambient pressure is reached, wear Saniment gloves and transfer the materials into

dedicated containers.
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23) Attach labels indicating preparation dates, etc. on the containers and store them in dedicated 

cages. 
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November 16-18, 2021 

The Project for Capacity Development on Improving Solid Waste Management through 

Advanced/Innovative Technologies in The Republic of Philippines 

Sample recovery from sampling train 
 

1. Outline of sample recovery procedures in Japan 

The outline of sample recovery procedures is provided below. Solids containing dust are 

separated and subjected to Soxhlet extraction. Liquids such as liquid in the impinger and rinse 

effluents produced during the treatment are combined and subjected to liquid-liquid extraction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sampling train (JIS I Type) 

XAD2 resin Filter paper Nozzle/ Probe Liner Impinger 

Rinse with 
purified water and 

   

Residue Filtrate 

Treatment with 
2mol/L HCl 

Rinse with 
purified water and 

  

Residue Filtrate 

Filter 

Dry 

Dry 

Thimble filter Separatory funnel 

Soxhlet extraction Liquid-liquid extraction 

Clean-up spike 

2-1 2-2 2-2 2-3 
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2. Sample recovery procedures 

2-1. Recovery of XAD resin 

1) Subject a thimble filter for Soxhlet extraction to heat-treatment at 450℃ and place it 
upright in a beaker. Cut aluminum foil into about 30cm and spread it under the 
beaker so that scattered XAD resin can be recovered. 
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2) Remove glass wool from the XAD tube with tweezers and put the glass wool into the 

thimble filter, and then pour the XAD resin into the thimble filter with care so as not to spill 

it. 

 

 

3) Rinse the XAD tube with a small amount of methanol and recover the remaining resin 

completely in the thimble filter. Recover any XAD resin spilled on the aluminum foil. 
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4) Rinse the XAD tube with hexane-washed water, methanol, dichloromethane and methanol 

in that order. Recover the rinse effluents, combine them with rinse effluents from other 

instruments and put them in a separatory funnel. 

 
 

 

2-2. Recovery and hydrochloric acid treatment of dust 

2-2-1. Recovery 

Dust is deposited on parts of a sampling train between the nozzle and the filter paper. It is 

known that dioxins are mostly present in dust. Dioxins in dust cannot be completely extracted 

unless using highly efficient extraction methods such as Soxhlet extraction. It is thus important 

to securely separate and recover the dust portion. The procedures are as follows. 
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* An example of a nozzle with dust. As can be seen, a large amount of dust may be deposited

in some cases. It is difficult to visually detect dust when the amount is small, or its color

is white, etc. Nevertheless, always handle these parts assuming that dust is deposited on

them.

1) Using tweezers, take out a shimble filter paper for stack gas sampling from the filter paper

holder, cut it into small pieces and put them in an acid treatment bottle. When dust is also

deposited on the filter paper holder, wipe off the dust with skimmed cotton soaked with

hexane-washed water, and put the skimmed cotton with dust in the same acid treatment

bottle. Then, wash inside the holder with hexane-washed water, and put the wash effluent

in the same acid treatment bottle.

* If acid treatment is not performed, put the filter paper and dust recovered in this step into

the thimble filter in which the XAD resin has been recovered in step 2-1. (See 2-2-2 for

acid treatment.)

*If acid treatment is not performed, methanol should be used instead of hexane-washed

water.
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2) Wipe off dust deposited on the nozzle with skimmed cotton soaked with hexane-washed 

water, and put the cotton in the acid treatment bottle. Then, wash inside the holder with 

hexane-washed water, and put the wash effluent in the same acid treatment bottle. 
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3) Stuff skimmed cotton soaked with hexane-washed water into the probe liner. Then, push 

the cotton out with a brass rod so that dust deposited on the inner surface of the tube is 

recovered in the acid treatment bottle. Repeat this step until dust deposited on the inner 

surface of the tube is completely removed. Then, wash inside the holder with hexane-

washed water, and put the wash effluent in the same acid treatment bottle. 
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4) Nozzle, filter paper holder, and collection tube after dust recovery
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5) If the water inside the impinger is contaminated with dust, filter the water beforehand. 

Combine the recovered dust with the wash effluent, and put them in the acid treatment bottle 

in step 1). 

 

2-2-2. Acid treatment 

Acid treatment of recovered dust sample is not provided in the EPA method but is provided 

in the Japanese official method (JIS). This may be due to the fact that, in Japan, application of 

calcium carbonate and use of bag filters are the major treatments adopted for reducing dioxins 

in stack gas of incinerators. Past studies reported that treating dust with calcium carbonate 

causes dioxins to be trapped in capsules of calcium carbonate, resulting in a poor extraction 

rate in Soxhlet extraction. Procedures up to Soxhlet extraction including acid treatment are 

provided below. 

1) To the acid treatment bottle in step 2-2-1, add 2 mol/L hydrochloric acid until the recovered 

sample is completely immersed. Stir well. Cover the bottle opening with aluminum foil and 

let it stand for 1 hour to react. 

2) If the amount of dust is large, add a small amount of hydrochloric acid after 1 hour to 

confirm that no further reaction occurs. (If further reaction occurred, repeat addition of 

hydrochloric acid and letting it stand until no further reaction occurs.) 

3) Set a Buchner funnel and perform suction filtration of the acid-treated sample. After 

filtration, wash the residue on the Buchner funnel with hexane-washed water until the pH 

becomes close to neutral. 

4) When filtration is completed, continue suction for 5 minutes to dry the filter paper. 

5) Combine the filtrate recovered in the suction bottle with the rinse effluent obtained in step 

2-3 and perform liquid-liquid extraction. 

6) Remove the filter paper from the Buchner funnel with tweezers and put it into the thimble 

filter into which the XAD resin was put in step 2.1. After removing the filter paper, recover 

dust remaining on the Buchner funnel and the perforated plate by wiping them thoroughly 

with skimmed cotton soaked with acetone. Put the cotton in the thimble filter. 

7) Dry the thimble filter in a dedicated desiccator. Add granular sodium hydroxide to the 

desiccator to remove any residual hydrochloric acid. If reaction occurs, replace the granules 

as needed. (Any residual hydrochloric acid makes it difficult to dry the sample.) 

8) After confirming that the sample in the thimble filter has sufficiently dried, add clean-up 

spike to the sample, plug the top with skimmed cotton, and set the thimble filter in a Soxhlet 

extractor equipped with a Dean-Stark adapter. (It is difficult to dry the sample completely 

in the thimble filter. Even if some moisture remained in the sample, reduction of extraction 
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efficiency can be prevented by using a Soxhlet extractor equipped with a Dean-Stark 

adapter to perform extraction while dehydrating the sample.) 

 

2-3. Thorough washing of impinger 

In JIS, the liquid inside the impinger is also regarded as a target of analysis. Meanwhile, the 

sampling train illustrated in the EPA method adopts a design in which an XAD resin holder is 

installed immediately below the condenser. This is based on the assumption that gaseous 

dioxins passing through the filter are cooled here so that all dioxins, including those in the 

condensed water, can be recovered in the XAD resin. The impinger part is only used for 

weighing water content and correcting the calculated volume of sampled gas, so it is not 

regarded as a target of dioxins analysis. 

For reference, the method specified in JIS for recovering dioxins from impinger liquids by 

liquid-liquid extraction is described below. 

1) Set a large glass funnel on a recovery container (gallon glass bottle is used in our laboratory) 

and transfer the drain water from the impinger to the bottle. Rinse the impinger with hexane-

washed water and put the rinse effluent in the separatory funnel. As described in2-2.2, if the 

drain water contains a large amount of dust, filter the drain water and treat the filter paper 

with hydrochloric acid together with other dust. 

*The liquids may be recovered directly in the separatory funnel, but to avoid the risk of 

damaging the separatory funnel, they are first recovered in a large glass bottle and then 

combined in the separatory funnel. 

2) Rinse the impinger with methanol, dichloromethane and methanol in this order and recover 

all rinse effluents in the recovery  container. 

3) Combine the liquids recovered in this step and the rinse effluents obtained in other steps, 

and put them in a 2L separatory funnel. Add clean-up spike to the sample and perform 

liquid-liquid extraction with dichloromethane. 

4) Concentrate the extracted dichloromethane layer in a rotary evaporator, combine it with the 

extract from Soxhlet extraction and proceed to clean-up. 

 

End 
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November 16-18, 2021 

The Project for Capacity Development on Improving Solid Waste Management through 

Advanced/Innovative Technologies in The Republic of Philippines 

 

GC/HRMS measurement and data processing by Diok 
 

1. Examples of facility and equipment 

1-1. GC/HRMS room 

Our company has five JEOL GC/HRMS units. They are all installed in the same temperature-

controlled room (1 to 5 in the photo below). In this room, measurement of pre-treated samples is 

conducted. 

 
 

1-2. Data processing room 

In the analysis room adjacent to the GC/HRMS room, there are PCs connected to the GC/HRMS 

room via LAN, and loading of measurement data to Diok, peak integration, calculation, confirm 

validity of result and preparation of reports are performed. 

Persons assigned to work in the data processing room have practical experience in performing all 

operations of Dioxins pre-treatment. They have been trained to detect abnormalities in measurement 

1 2 3 
4 

5 
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data, select appropriate re-analysis methods and give instructions to persons responsible for the tasks 

required for re-analysis. 

GC-HRMS Room 
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2. Dioxins measurement using GC/HRMS

2-1. Outline of measurement work

The general flow of the measurement work is provided below.

Measurement of standard solution 

・Checking of relative response

Inspection and maintenance of GC part 

Inspection and maintenance of HRMS part 

OK 

Preparation of injection list 

Sample for GC injection (vial) 

OK 

Inspection and maintenance of peripheral 
equipment 

Outsourced to manufacturer 

NG 

Measurement preparation 
completed 

NG 

Measurement of 
standard solution 

Conducted within company 

Inspection and maintenance of GC/HRMS 

Tuning 

Calibration 
・Resolution≧10000

Measurement of samples 

Inspection and maintenance of GC part 

Pre-treatment process 

NG 

OK 

Checking of final volume, 
matrix and sample condition 
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2-2. Maintenance of GC/HRMS

Besides periodical maintenance, maintenance is also conducted whenever needed, e.g., when any

problem is found in the measurement or when daily inspection do not meet the criteria. Based on the 

conditions under which the problem occurred (e.g., measurement results of standard solution for 

fluctuation of relative response check, chromatogram peak shapes, status of lock channel) and usage 

conditions of the device (e.g., last replacement dates of consumables, conditions of samples measured 

in the past, number of injections performed), the person in charge identifies the parts suspected of 

having problems and performs the necessary maintenance. 

Typical examples are given below, but actual cases could be much more complicated. 

Symptom Typical cause Countermeasures 

Severe peak 

tailing 

 Contamination around GC

injection port

 Replace guard column, liner,

gold coating seal

Poor peak 

resolution 

 Contamination on ion source

block

 Clean or replace ion source

block

Electric 

discharge 

during 

measurement 

 Introduction of air by leakage

 Improper positioning of guard

column on outlet side

 Contamination on ion source

block (particularly insulator

parts)

 Re-install guard column on

outlet side

 Clean or replace ion source

block

Poor peak 

shape or 

separation 

 Deterioration of column  Cut front side of column or

replace column

The table below summarizes maintenance work that can be conducted within the company. 

For problems occurring at detection parts or in peripheral equipment (e.g., cooling and circulation 

device, exhaust system) and problems that cannot be solved by in-house maintenance, it is necessary 

to contact the manufacturer and request maintenance. 

Maintenance that can be conducted within the company 

GC part ・Replacement of liner

・Replacement of gold coating Sealing

・Replacement or cutting of front-side guard column

・Replacement of rear-side guard column

・Replacement or cutting of capillary column
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・Cleaning or replacement of microsyringe 

・Replacement of septum 

・Replacement of ferrule 

HRMS 
part 

・Maintenance of ion source block 

Clean or replace ion source block 

Replacement of filament 

Cleaning of repeller 

Replacement of lead wire 

Replacement of heater 

Bake-out of insulator part 

Replenishment of PFK 

Calibration of magnetic and electric fields 

 

2-3. Maintenance of GC/HRMS (how to clean an ion source block) 

Procedures for cleaning an ion source block is described. There is no need to clean every part every 

time. Clean efficiently by focusing on heavily contaminated parts. 

As shown below, an ion source block consists of three major parts. 

[a) ion source lens, b) base chamber, c) socket-type ionization chamber] 

 
 

By using an introduction rod, the “c) socket-type ionization chamber” can be removed without 

releasing vacuum in the ion source part. Thus, it is efficient to perform cleaning when removing the 

a) Ion source lens 
b) Base chamber 

c) Socket-type ionization chamber 
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“c) socket-type ionization chamber”, such as when replacing the filament. 

If the ion source block is removed with the ionization chamber vacuum released, it will require more 

than one day until measurement can be resumed, so such maintenance should be done with proper 

planning. Collectively clean each of the above parts a), b) and c), focusing on heavily contaminated 

parts. 

For detailed procedures for removing, disassembling and reassembling the ion source block, see 

manufacturer’s instructions. 

When cleaning the ion source, wear powder-free latex gloves to avoid issues with the sebum of your 

hands. 

Divide the disassembled ion source block into three categories, i.e., non-washing parts (e.g., heater, 

lead wire), metal parts and insulator parts, before starting cleaning of the metal parts and the insulator 

parts. 

Polish the metal parts with #3000-10000 sandpaper. 

 
Alternatively, polish them with a paste of alumina powder (particle size of #3000 or larger) 

suspended in water using a felt buff (mini hand grinder). 
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Soak and clean the polished parts in a solvent in an ultrasonic bath. 

For insulator parts, it is recommended to bake out with a gas burner. 
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2-4. Daily inspection 

Daily inspection is carried out to retain the performance of GC/HRMS and ensure stable 

measurement. Perform daily inspection at the start of work or at predetermined intervals, and record 

the results in a prescribed format. Standard inspection items and problems expected to occur when 

defects are found in these items are summarized in the table below. 

 

Inspection items Frequency Problems expected to occur when defects 

are found 

a) Coolant temperature Work start time Shutdown of GC/HRMS 

Drift from center of calibrated mass 

b) Temperature of room in 

which GC/HRMS is 

installed 

Work start time Drift from center of calibrated mass 

Board failure caused by dew condensation 

c) Gas pressure in carrier 

gas cylinder 

Work start time Damage of column 

Unstable separation by GC 

d) Pressure of air compressor Work start time Shutdown of turbo pump/rotary pump 

e) Vacuum degree of ion 

source 

Work start time Reduced sensitivity of GC/HRMS 

f) Noise (operation noise) 

from turbo pump/rotary 

pump 

Work start time Malfunction or deterioration in exhaust 

efficiency causing a critical problem and 

shutdown 

g) Rotary pump oil level and 

oil leakage 

Once a month Leads to pump failure (replace oil once a 

year during regular maintenance) 

h) GC injection temperature Work start time Reduced sensitivity 

Peak tailing 

i) EI ion source status 

・Emission efficiency 

・Chamber temperature 

At MS tuning (see 

2-5, 2-7) 

Reduced sensitivity 

Reduced filament life 

Peak tailing 

j) Lens conditions 

Move the lens and confirm 

that beam intensity changes 

At MS tuning (see 

2-5, 2-7) 

Reduced sensitivity, unstable measurement 

results 

 

k) Accelerating voltage, Q1, 

Q2, Q3 lens voltage, Q 

lens 1, 2 correction values, 

magnetic field intensity, 

At MS tuning (see 

2-5, 2-7) 

Failure to detect specified ion 

Reduced resolution, poor peak shape, poor 

S/N ratio 
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resolution 

l) Vacuum degree in 

analyzer part 

At restart after 

vacuum release 

Reduced sensitivity, reduced resolution 

m) Operations of entrance 

slit, alpha slit, beta slit, 

exit slit 

At restart after 

vacuum release 

Reduced sensitivity, reduced resolution 

n) Detector voltage, 

preamplifier setting, 

baseline 

At restart after 

vacuum release 

Reduced sensitivity, reduced quantitativity 

Monitor detector voltage→Recognize 

appropriate timing of detector maintenance 
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2-5. Tuning

When GC/HRMS has been shutdown, be sure to perform tuning after restarting the device to adjust

the resolution of the mass spectrometer to 10000 or higher. 

The tuning window can be accessed from the MS Controller menu preset in the PC connected to 

the CG/HRMS. 

a) Auto Tuning Dialog

b) Mode Controller

c) Ion Source Controller

d) Lens Controller

e) Analyzer Controller

f) Detector Controller

g) Ion Monitor

a b c d e f g 
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2-5-1. Auto Tuning

1) Open g) Ion Monitor, and adjust the PFK valve so that adequate response is achieved, i.e.,

the PFK peak does not go off the scale.
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2) Open a) Auto Tuning Dialog 

 

3) Put a check mark in Sensitivity Tuning and remove a check mark from High-speed Tuning. 

4) Click     and Start Tuning 

5) When the Progress of Auto Tuning reaches Complete, click OK. 

6) After Auto Tuning, confirm that the resolution indicated on Ion Monitor is 10000 or higher. 

3 

4 

5 

5 
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*If the resolution is below 10000, perform Tuning again or manually change the parameters 

of lens, etc. 

7) Change the accelerating voltage on Mode Controller to 7.5kV, and confirm that the 

resolution is 10000 or higher. 
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8) Perform adjustment so that the ratio of ion intensity at this voltage to that at 10kV becomes

about 7.5:10.

*Manual adjustment of lens

When the resolution does not reach 10000 by Auto Tune, open d) Lens Controller and

adjust the lens values while watching the Ion Monitor. Take a screen shot to keep a record 

of the settings. 

7 8 
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2-6. Peak adjustment

In SIM measurement, perform peak adjustment within the mass range used for the measurement to

calibrate the difference between the measured and theoretical mass numbers of the individual PFK 

peaks. 

1) Open Ion Monitor and adjust the PFK valve so that the PFK ion intensity on Ion Monitor

becomes about 50%.
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2) Start DAWin Work Manager ⇒ click Work (W) ⇒SIM Mass Fine Adjustment (P) ⇒ 

Adjust From Start With Standard Sample (R) 

 

3) Click Start 

4) Click Measurement Monitor 

5) Peak Adjustment starts and Measurement Monitor is displayed, so check a) and b) and 

perform fine adjustments as needed. 

a) Make sure that Ion Abun has not gone off the scale (upper limit 1600). If Ion Abun has 

gone off the scale, throttle the PFK valve. 

b) Check the dynamic resolution. If it is lower than 10000, open Lens Controller and 

perform the following adjustments. 

・Fine-tune 1, 2 on Lens Controller 

・Fine-tune Q1/Q2 correction on Q Lens Controller 

2 

3 

4 
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b 

a 

添付資料 10



*To open Q Lens Controller, open Mode Controller and select Display (V) ⇒Q Lens

Controller (Q).

Q Lens Controller 

6) When peak adjustment is completed, check the result. On DAWin Work Manager, ⇒ click

Work (W) ⇒SIM Mass Fine Adjustment Results (R) to display the results.
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7) Check the following statuses for all group channels. If not satisfied, perform adjustment 

again. 

・Res[10.0%] : 10000 or higher 

・Abun: within scale 

・diff: not identifying a different peak 

 
8) Click Final Measurement to complete preparation for measurement 

8 

7 
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2-7. Record of adjustment 

Record the adjustment settings by taking and saving screen shots as below. 

 
 

 

2-8. Preparation of injection list 

When preparation for GC/HRMS measurement is completed, prepare an injection list. An injection 

list serves as an important management record for ensuring traceability of samples, checking carry-

over of samples from the last measurement and preventing misplacement of samples when setting 

vials to the autosampler. 

General rules for preparing injection lists are provided below. 

・Choose lots with close delivery dates. 

・Measure samples in the order of their expected concentrations from the lowest. 

Categorize the samples by matrix and determine the order, for example, environmental 

water→ ambient air→ work environment→ soil→  sediment→ bottom ash→fly ash→ 

stack gas. However, the order should be changed depending on prior information on 

samples, condition of samples during pre-treatment and condition of sample for GC 

injection. 

・Measure decane (solvent) when the concentration level is expected to change, e.g., when 

matrix is changed. 

・At the end of the measurement lot, measure a standard solution whose concentration is in 

the middle range to check fluctuation of relative response. 
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・Measure decane (solvent) before and after the standard solution.

An example of an injection list is provided below. 

2.9. Measurement 

The procedures of measurement are provided below. 

1) Place vials on the autosampler one-by-one while checking the printed injection list.

2) Check the remaining volume of microsyringe cleaning solvent. If there is not enough, add

to it or replace it.

3) Set the GC method and start measurement.

Make sure the setting is correct, as the injection volume differs depending on the

medium. 

4) After the measurement is completed, recover the vials from the autosampler while checking

the injection list. Also check if there are any holes in the septa of the vials to confirm that

injection has been properly performed.
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5) Replace the vial cap with a new one and store the samples temporarily.

6) After loading data in the next step (dataprocessing) and confirming that the measurement

results have no problems, organize and move the samples to the long-term storage area.
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3. Data processing using Diok 

3-1. Loading measurement data into Diok 

As a means for detecting any mistakes at loading of measurement data, check whether the sample 

information entered from DAWin Work Manager, the main program on the GC/HRMS, matches with 

that loaded on Diok. 

3-1-1. Entry of sample information into GC/HRMS side 

1) On DAWin Work Manager, click and select the measurement data to be loaded. 

2) Click Data tab→Check Measurement Parameters (P) to open the Sim window. 

 

 

3) On the Sim window, click Sample Information to open the Sample Information window. 

 
 

 

3 

1 

2 
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4) On the Sample Information window, click Edit to open the Sample Information Edit

window

5) Put a check mark in “Current Position” of Insert Position

6) Check the injection list and click and select the data to be entered

7) Enter sample information into Sample Name

8) Click Change

9) Repeat steps 6) to 8)

10) After entering all data, click OK on the Sample Information window

4 

7 

6 

5 

8 

10 
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*The above editing steps are applicable to samples for which measurement has already been 

performed. When you wish to enter sample information before performing the measurement, 

put a check mark in “Bottom” of Insert Position and then click “Add” in step 5). 

 
 

11) Finally, on the Sim window in step 3), click File (F)→Save (S) to save the data. 

 
 

3-1-2. Loading of measurement data into Diok 

After measurement is completed, load the measurement data by DqAuto menu into Diok. 

If more than one person works on Diok, it is recommended that you establish rules on folder 

usage so that the data will not be mixed up or lost. For reference, the rules adopted in our company 

are provided below. 

 

 

11 

5 

Click 
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Examples of Diok folder usage rules 

・Data for samples of different matrix are loaded into different folders.

Folders are separated by matrix, as more than one person cannot open the same folder at

the same time. In addition, data processing work of samples of different matrix are

assigned to different persons. In this way, analysis, the most time-consuming work, can

be performed concurrently by persons assigned to individual types of matrix.

Separating folders by matrix type also makes it easier for each person in charge to notice

the abnormal peak patterns in chromatograms or errors in the addition of cleanup

standard during analysis work.

・Measurement results of standard solution for checking fluctuation of relative response

are loaded into all folders.

JIS stipulates that standard solutions for calibration curve preparation with intermediate 

concentrations should be measured regularly to check fluctuation of  relative response. 

At Eurofins, it is performed  daily, but sometimes, measurements of more than one 

matrix type are performed on the same day. Therefore, when folders are separated by 

matrix type, the same measurement results of the standard solution for checking 

fluctuation of relative response will be redundantly loaded into more than one folder. 

This enables all persons assigned to different matrix types to simultaneously check 

fluctuation of relative response and recovery rate of GC/HRMS. 

・Folders are switched to new folders every six months to one year.

The operating speed of Diok becomes slower as the number of injection increases, so it

is efficient to prepare new folders regularly.

添付資料 10



The actual operation procedures are provided below. 

1) On the Dioxin Quantitative Auto window, click Get From DqData in InjectionData to 

update information. 

2) Click Edit in InjectionData to open the Dioxin Injection Data window. 

 

 

  

1 2 
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3) Click Add Injection on the Injection tab to open the Add Injection window. 

4) Edit the number of samples to be loaded. (* Five samples in this example) 

5) Click OK to add Injection. 

 

 

  

3 

4 5 
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6) To the added injection, copy and paste the data on the injection list sorted by matrix.

7) Click Concentration on the Parameter tab to open the Concentration window.

8) On the Concentration window, enter the concentration of the standard material used for the

6 

7 
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added injection. 

9) Click OK. 

 

  

8 

9 
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11) Select the device containing the measurement data to be loaded.

12) Select the measurement data to be loaded from the folder.

13) Click OK.

14) Click × to close Dioxin Injection Data.

10 

11 

12 

13 

14 
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15) The window shown below pops up, so click Yes to save the settings. 

 

17) Put a check mark in Partial. 

19) Select the injection for which loading is to be started. 

20) Click OK. 

22) Select the injection for which loading is to be ended. 

23) Click OK. 

24) Click Start to start loading. 

 
 

16 

17 

18 

19 

20 

21 

22 

23 

24 

15 
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25) When loading is completed and a pop-up window appears, click OK. 

26) Repeat the operations in steps 1) and 2) to open the updated Dioxin Injection Data. 

27) On the Dioxin Injection Data window, check whether the information set on Diok matches 

with the information entered from GC/HRMS side (i.e., data entered in 3-1-1). 

28) If matching is confirmed, click × to close Dioxin Injection Data and end loading operation. 

 

 

 

  

Information entered from DAWin Work 
Manager and injection start time. 

Information set on 
Diok 

27 
 

28 
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3-2 Confirmation of loaded data and peak integration

3-2-1 How to view and operate the Dioxin Quantitative Analysis window

1) Click Edit in DqData to open the Dioxin Quantitative Analysis window.

1 
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2) Methods for viewing and operating the Dioxin Quantitative Analysis window are provided 

below in steps 3) to 12). 

 

 
3) The upper chromatogram is peaks averaged across individual channels for Native form. 

The lower chromatogram is peaks averaged across individual channels for 13C-labeled 

form. 

The colors of the peaks represent the following status. 

: assign OK, ion intensity ratio OK 

: assign OK, ion intensity ratio NG 

: assign NG, ion intensity ratio OK 

: assign NG, ion intensity ratio NG 

Assign: indicate the condition of information such as isomer name, retention time and area 

has been assigned to the peak. 

4) Displays the loaded sample information. Displays chromatogram of the selected sample on 

the right. 

5) Homologs of the measured substance. Displays chromatogram of the selected homolog on 

the right. 

6) Displays Active Peak information for a peak selected on the right. 

Information such as isomer name, RT, Area, Height and S/N are displayed here 

7) Assignment bar. Displays retention time of each isomer 

Assignment can be done by selecting the lower part of the assignment bar and dragging and 

4 

5 

6 

3 

3 
7 

9 8 
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dropping onto the corresponding peak in the upper diagram. 

*Note that the position of the assignment bar is not always correct by default. 

8) The display range of chromatograph can be changed. 

Frequently used operations are introduced below. 

・Click  , and drag and draw a square around the range you wish to enlarge 

→enlarges the range enclosed by the square. 

・Click →displays the Display Range set 

・Click →Applies and displays the Y-axis range of the selected chromatogram to 

all chromatograms 

9) The peak can be edited when the checkbox is ☑ 
10) Click Channel on the View tab to switch to channel display mode. 

 
  

10 
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11) The window below is the window displaying individual channels.  

The upper chromatogram shows the peaks for Native form averaged across individual 

channels. 

12) The middle and lower chromatogram show the peaks for Native form of individual channels. 

 
 

3-2-2 Confirmation of loaded data (Identify samples that need to be re-measured & re-

analyzed) 

The window below is the same as the Dioxin Quantitative Analysis window shown in 3-2-1 step 

2).  

 

11 

12 

12 

4 

5 

6 

3 

3 
7 
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Switch the displays of 3-2-1 step 4) and 5) and check the peaks in the loaded chromatograms. 

If there are any samples that need to be re-measured, enter the details in the injection list and 

separate them from other samples before storing GC/HRMS vials. Similarly, if there are any 

samples that need to be re-analyzed, enter the details in the injection list and give instructions for 

re-analysis. Examples of status requiring re-measurement or re-analysis are provided below. 

Status of measurement results Operation to be performed 

Peak tip splitting Perform GC/HRMS measurement 

again 

Low sensitivity (peak response) Perform GC/HRMS measurement 

again 

Ghost peaks 

(Interference from the previous 

measurement) 

Perform GC/HRMS measurement 

again 

Unstable baseline 

(Interference from the previous 

measurement) 

Perform GC/HRMS measurement 

again 

Measurement lot for which 

measurement results of standard 

solution for checking fluctuation 

of relative response described in 

3-1-2 did not meet the criteria

Subject all samples in the lot to 

GC/HRMS measurement again (JIS 

requirement) 

Peak saturation Perform re-analysis (reduce sampling 

volume or dilute) 

Interference overlapping analyte 

peak 

Perform re-analysis (add purification 

treatment, etc.) 

Severe interference from sample Perform re-analysis (add purification 

treatment, etc.) 

Recovery rate not meeting criteria Perform re-analysis 

Decline or large variation in lock 

mass 

Perform re-analysis (add purification 

treatment, etc.) 

3-2-3 Peak integration and assignment

The window below is the same as the Dioxin Quantitative Analysis window shown in 3-2-1 step

2).
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1) Assignment can be done by selecting the lower part of the assignment bar in 7) and dragging

and dropping onto the peak.

2) If the position of the assignment bar is not correct, perform re-setting according to the

following procedures.

a) Assign all isomers by using a sample from which all isomers have been detected (e.g., fly

ash).

b) Click Retention Time on the Isomer menu to open the Retention Time window.

c) For saving retention time of the selected homolog, click the two Save buttons.

d) For saving retention time of all isomers, click the two Save All Compounds buttons.

e) Press the Close button to close the window.

3) If display range deviates from the chromatogram that should be displayed , perform re-

setting according to the following procedures.

4 

5 

6 

3 

3 
7 

c 

c d 

d 

e 
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a) Click Data Range on the parameter menu to open the Quantitative parameter Data Range 

window. 

b) Select the homolog to be changed and edit Display Range. 

* Setting needs to be individually performed for native and 13C-labeled forms. Make sure 

that Display Range of 13C-label form is the same as that of Native form. Otherwise, it 

will be difficult to check. 

4) Delete any unnecessary peaks or peaks with S/N ratio of 3 or smaller. 

*For deleting a peak, select the peak and press the Delete key 

* For re-setting noise, perform the following steps. 

a) Ctrl+drag to select a range corresponding to about 10-fold of the half value width of the 

peak. 

b) Click Auto Peak Detection in the Peak menu. 

 
c) Click Calculate to update the half value width. 

 

d) Click Save. 

e) Click Detect. 

f) Click Close to close the window. 

 

5) Switch to the window displaying individual channels and perform analysis on individual 

peaks. 

Yellow-colored peaks having intensity ratios not meeting the set value tend to be improperly 

c 

d 

e 

f 
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peak integration, so check their results and make corrections as needed. After the peak 

integration is completed, delete peaks with ion intensity ratios that do not meet the criteria, 

as they are not considered to be DXNs. (The deleted peaks cannot be adopted as 

measurement results of Dioxins. It is necessary to perform the GC/HRMS measurement 

again or start all over from sample extraction/clean-up.) 

6) Repeat the above operations to integrate and assign all peaks.

End 
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10-4: WTEに関する日本の
経験・知見
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