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1 lg/;ss.ccj:lansse Jane D. Department of Energy - REMB Senior Science Research Specialist
2 'C\;A:br?;r ah Sharmaine T. Department of Energy - REMB Science Research Specialist 11
3 IC\;/I:I.aﬁgmmalyn G. Department of Energy - REMB Science Research Specialist |
4 | Mr. Luis Sabater QC Task Force Solid Waste Management Planning Officer IlI
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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7 | Ms. EImie Ranchez QC Task Force Solid Waste Management Clerk
8 Ms. Glory Rose C. Cebu City Environment and Natural Environmental Management
Manatad Resources Office Specialist |1
. DENR - EMB - Project Preparation
9 | Ms. Marilou T. Calado Division - FASPS DMO 11
10 Mr. Conrado A. Bravante, DENR - EMB - Project Preparation Chief
Jr. Division - FASPS
DENR - EMB - Project Preparation
11 | Ms. Isabel D. Salas Division - EASPS DMO 11
12 | Ms. Alma P Ferareza EMB NCR Sr. Envwonment_al _Management
Specialist
13 | Ms. Myra Tansengco DOS'_I' -ITDI - EnV|r.or_1n_1ent & Supervising Sc!en_ce Research
Biotechnology Division Specialist
14 Ms. Gee Maurene G. PPPC Project Development Officer
Manguera
15 Mr. Aaron Gabrielle M. PPPC Project Development Officer
Tanyag
16 Mr. Erwin James G. PPPC Project Development Officer
Caluag
17 | Mr. Lakandiwa Orcullo Davao City Enwronmen? and Natural Engineer
Resources Office
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 |
21 Ms. Raquel Rosario A. DENR - EMB Sr. Enwronment_al 'Management
Reyes 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 |1
25 | Ms. Patricia Rose Orante | QC Task Force Solid Waste Management St. Envwong:) e;r;ti:IIiI;/tlanagement
26 Ms. _l\/lgiry Ash Day O. NEDA Infrastructure Staff Chief Economlf: I?evelopment
Malimit Specialist
27 | Mr. Edgar Basilio NEDA Infrastructure Staff Chief Economlg pevelopment
Specialist
28 Mr. Kevin Gilbert M. NEDA Infrastructure Staff Supervising EDS
Manzano
29 | Mr. Bernie C. Magtalas NEDA Infrastructure Staff Senior EDS
30 | Ms: Roselyn Ann P, NEDA Infrastructure Staff EDS I
Obrique
31 | Mr. Ronelle S. Yuag NEDA Infrastructure Staff EDS I
3p | Ms. Arianne Rose A NEDA Infrastructure Staff EDS |
Santos
33 | Ms. Wyona Kay Rativo EMB - AQMS Engineer Il
34 | Mr. Edmundo Escubio EMB - AQMS Engineer Il
35 | Mr. Paul Nathan Vallar EMB - AQMS Environmental Management

Specialist 1




10

No. K4 Frlg - A 8
36 | Ms. Mariam Salemizadeh EMB - AQMS Environmental Management
Specialist |1
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 |
A1 Mr. J_a_y Christoffer F. DENR - EMB R11 Chief, Ecological Sollc_i Waste
Bawi-in Management Section
42 | Ms. Rocelle Estoya EMB - SWMD Project Support Officer
43 Ms. Gee Maurene G. PPPC - PDS Project Development Officer
Manguera
44 Mr. Aaron Gabrielle M. PPPC - PDS Project Development Officer
Tanyag
45 | Ms. Marla Clarisol Agas DILG Project Development Officer I11
46 | Ms. Elle Pancho DILG Project Development Officer I11
47 | Engr. Danilo Gonzales DENR-EMB R11

*FEEYEH - 20 R b 1B eI nmiEsmeEs 32

RI3IFAAF U —ROoSMELE

No. K4 Frlg - A 8
1 Mr. Sammy L. Aytona DENR - EMB - ERLSD Sr. SRS
g | Mr RogerC. Evangelist DENR - EMB - ERLSD Sr. SRS
3 Mr. Lyle Shane G, DENR - EMB - ERLSD Chemical Technician
Dichoso
4 Mr. Khennyie-Ar G. DENR - EMB - ERLSD Chemist
Peroja
5 Mr. Alex Avel P. Romero DENR - EMB - ERLSD Chemist
6 Mr. Luis Sabater QC Task Force Solid Waste Management Planning Officer IlI
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. Menth]r:EM Alanis, EMB NCR Chief, Laboratory Services Section
1 Ms. Myra Tansengco DOST -ITDI - Enwr_or_ment & Supervising Sc!en_ce Research
Biotechnology Division Specialist
12 Mr. Lakandiwa Orcullo Davao City Enwronmen'f and Natural Engineer
Resources Office
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 |
16 Ms. Rodeth Antonio DENR - EMB - SWMD Monitoring Officer
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17 Mr. Ronald Ewa DENR - EMB R11 Environmental Management
Specialist |1

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

19 | Ms - Arianne Rose A NEDA Infrastructure Staff EDS |
Santos

20 Ms. Wyona Kay Rativo EMB - AQMS Engineer Il

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. R Esquivel DENR - EMB - SWMD Environmental Management

Specialist |

25 Mr. Jay Chr_ls_toffer F. DENR - EMB R11 Chief, Ecological Sollt_j Waste
Bawi-in Management Section

26 Ms. Rocelle Estoya EMB - SWMD Project Support Officer

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

Manguera

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

29 Mr. Er\(/:v;rI]u.;z;mes G. PPPC - PDS Project Development Officer
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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.

1. Preparation of

measurement
plan

2. Preparation

of sampling
materials

3. Sampling

4. Sample
recovery

5. Sample pre-
treatment

6. GC/HRMS
measurement

Collection of

facility On-site survey Planning
information
Washing of
capturing/ads ; q .
orbent Sampling train set-up
materials
On-site sampling Transfer
Sample recovery from sampling Acid
train treatment
Extraction Purification Concentration
Equipment Data
setting L el processing

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.



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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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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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



the projects are heated in this device.
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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°C.

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

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

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.



2)

3)

4)

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)

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

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

Take about this much

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.

10



10

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.

Wash thoroughly with industrial
acetone

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

b i;liigliliiil
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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.



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.
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(2) Suck while stirring with a glass rod.

*Repeat this at least twice.

22) Using a glass rod, transfer the XAD resin from the Buchner funnel to two 500ml beakers.
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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
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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
2)
3)
4)
5)

6)

Place filter papers for high volume air sampler in a muffle furnace for burning filter papers.
Close the door of the muffle furnace and set the temperature to 450°C.

Confirm that the temperature has reached 450°C and burn for 18 hours.

Stop heating the muffle furnace and wait until the temperature drops to about 150°C.
Transfer the filter papers to a dedicated desiccator and wait until they cool to room
temperature.

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.



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)

8)

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.

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) Usinga 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.
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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 °C 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) Asinstep5), 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.



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 | Type)

]

10

XAD?2 resin Filter paper Nozzle/ Probe Liner Impinger
2-1 2-2 2-2 2-3
Dry Rinse with Rinse with
purified water and purified water and
Residue Filtrate
Treatment with
2mol/L HCI
Filter
Residue Filtrate
Dry
< Thimble filter > Separatory funnel >
D Clean-up spike s >

]

[ Soxhlet extraction ] [Liquid-liquidextraction




2. Sample recovery procedures

2-1. Recovery of XAD resin
1) Subject a thimble filter for Soxhlet extraction to heat-treatment at 450°C 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

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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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)

2)

3)

4)

5)

6)

7)

8)

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.

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.)

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.

When filtration is completed, continue suction for 5 minutes to dry the filter paper.
Combine the filtrate recovered in the suction bottle with the rinse effluent obtained in step
2-3 and perform liquid-liquid extraction.

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.

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.)

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)

2)

3)

4)

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.

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

all rinse effluents in the recovery container.

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.

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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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



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

required for re-analysis.
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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.

Inspection and maintenance of GC/HRMS

Conducted within company Outsourced to manufacturer

4 -

Inspection and maintenance of GC part

Inspection and maintenance of HRMS part

~

K equipmeng

Inspection and maintenance of peripheral

/

v

Tuning
Calibration
+ Resolution=10000
iOK NG """"""""""""""

Measurement of standard solution
+ Checking of relative response
‘ OK N

Measurement preparation —————— Checking of final volume,
coIpleted matrix and sample condition

——»| Preparation of injection list

v

Measurement of samples

¢ NG
Measurement of

[ Pre-treatment process ]

!

Sample for GC injection (vial)

J

standard solution

A

OK

Inspection and maintenance of GC part
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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 v'Contamination around GC v'Replace guard column, liner,
tailing injection port gold coating seal
Poor peak v'Contamination on ion source ~ v'Clean or replace ion source
resolution block block
Electric vIntroduction of air by leakage  v'Re-install guard column on
discharge v'Improper positioning of guard outlet side
during column on outlet side v'Clean or replace ion source
eI ERIE v Contamination on ion source block
block (particularly insulator
parts)
Poor peak v'Deterioration of column v'Cut front side of column or

shape or replace column

separation

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

€16 oklgs | - 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 - Maintenance of ion source block
part 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]

a) lon source lens
b) Base chamber

¢) 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



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

10

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

b) Temperature of room in Work start time
which GC/HRMS is
installed

c) Gas pressure in carrier Work start time
gas cylinder

d) Pressure of air compressor | Work start time

e) Vacuum degree of ion Work start time
source
f) Noise (operation noise) Work start time

from turbo pump/rotary
pump

g) Rotary pump oil level and = Once a month
oil leakage

h) GC injection temperature | Work start time

i) El ion source status At MS tuning (see
- Emission efficiency 2-5, 2-7)
+ Chamber temperature

j) Lens conditions At MS tuning (see
Move the lens and confirm 2-5, 2-7)

that beam intensity changes
k) Accelerating voltage, Q1, = At MS tuning (see
Q2, Q3 lens voltage, Q 2-5, 2-7)
lens 1, 2 correction values,

magnetic field intensity,

Shutdown of GC/HRMS
Drift from center of calibrated mass
Drift from center of calibrated mass

Board failure caused by dew condensation

Damage of column

Unstable separation by GC

Shutdown of turbo pump/rotary pump
Reduced sensitivity of GC/HRMS

Malfunction or deterioration in exhaust
efficiency causing a critical problem and
shutdown

Leads to pump failure (replace oil once a
year during regular maintenance)
Reduced sensitivity

Peak tailing

Reduced sensitivity

Reduced filament life

Peak tailing

Reduced sensitivity, unstable measurement
results

Failure to detect specified ion
Reduced resolution, poor peak shape, poor
S/N ratio



n)

resolution

Vacuum degree in
analyzer part
Operations of entrance
slit, alpha slit, beta slit,
exit slit

Detector voltage,
preamplifier setting,

baseline

At restart after
vacuum release
At restart after

vacuum release

At restart after

vacuum release

10

Reduced sensitivity, reduced resolution

Reduced sensitivity, reduced resolution

Reduced sensitivity, reduced quantitativity

Monitor detector voltage—Recognize

appropriate timing of detector maintenance



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.

3.

271IF)  F«LHRUD) RN FPATAD EBfE0) FARM

SHTEE b

a) Auto Tuning Dialog
b) Mode Controller

¢) lon Source Controller
d) Lens Controller

e) Analyzer Controller
f)  Detector Controller

g) lon Monitor
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2-5-1. Auto Tuning
1) Open g) lon Monitor, and adjust the PFK valve so that adequate response is achieved, i.e.,

the PFK peak does not go off the scale.

1ILF) Frlv) ATa0)
CRHE 235 | S (292 ]

WEE (330957 | m/e KN
B8 0060  |s% EKEE

10



2) Open a) Auto Tuning Dialog

3)
4)
5)
6)

A hra—="21 - (PE

. R o e g B - B 7,
/-
BEQOF1-—

sEa == R

W S5EF1-"VY

e AmEL

A-bFa DT ES

5L - 3y o

.—

Put a check mark in Sensitivity Tuning and remove a check mark from High-speed Tuning.
CIickE> and Start Tuning

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

After Auto Tuning, confirm that the resolution indicated on lon Monitor is 10000 or higher.
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PR Fr() AFaA(0) ALCH)
BAE SR e
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OEE  [330888 | m/ KIS R
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*|f 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.

~

B=-ro>ro-—> ' (=[=] = ]
AR Frlv) $DEAED) FRIs) AJLIH)

T=cl- Btandard ]

IhE=ERE

[ N [[60 ]9 kv~ [1200

B (4uE ST Hhs
Pa pa BFET

o HfisT S
® fF3p

® e
I @ HFEET
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271 I(F Rv) ATa2A0) AL H)

mAME 28 | Sy fEaE [10158

POER (30932 | v/ CENEEES I
#ENE  [0060 % EES

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 lon Monitor. Take a screen shot to keep a record

of the settings.



e

TPOUR TRV F1-D

—RF2-"AINYE e oY

Y#T5A—R

MnEpEE © U5
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=i e

NTUA RSA

=l Qb2 =
0

NIA

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 lon Monitor and adjust the PFK valve so that the PFK ion intensity on lon Monitor

becomes about 50%.

TPINF)  FTV)  AFSTA0) AJLHH)
B ARREE e

FRfEH

]
. - [
.

2z KIT I 0|
PLHE (330932 | ne KNS
[BSE 0060 | ENE I




2) Start DAWin Work Manager = click Work (W) =SIM Mass Fine Adjustment (P) =
Adjust From Start With Standard Sample (R)

Taoawiny 9 [—a ; f1¥Dioxin. fl¥dioxin.dfl¥> _&ﬂg
—
I7 A IUF el 2 —5(D) AATILE) ALT(H)
AEREOES(C)
mre- [l = %=
B a SIMEEREEE(P) v SHTEEs “BPR-W55-001 "
K e o e -BP-HE5-001
FT - el e
s i . =R THEEE(A -BPY-M55-
Pf : PHONHFPOS TUN—UEEMEE(R) 4 iy E_. " | -BPY-WE5-001
Tn : HR-SIM-EF T —HMEEES(0) ERATRINSEE(E) 1-BPY-H55-001
Tu i HR-SIM-EF T-P AT TREZEEO) T rr=wer=0s=2 | -BPY-HS5-001
T | HR-SIM-EF T-PCEB-TO - - Sin ¢ MAR-04-21-BPY-NE5-001
Tn i HR-SIH-HF IABS Sim ¢ M&R-10-21-BPY-N55-001
Tu i HR-SIM-MF T-POB1-5 Sim ¢ M&R-12-21-BPY-NE5-001

Tm ¢ HR-SIM-MF T-PCB
T @ SCANZ-Calib
Sim s EF%)BPX—DXNDFP—

Sim @ MAR-18-21-BPX-M35-001
Sim : MAR-23-21-BPX-M35-001
Gim @ MAR-30-21-BPX-M35-001
| Sim @ APR-06-21-BPX-M35-001

Zim : APR-08-21-BPX-M35-001

3P j t APR-12-21-BPX-M35-001
m o+ HT-8 2,4-DO0T © APR-16-21-BPX-M35-001
Sim @ RH-12msDFP-2inj | 4 t APR-18-21-BPX-M35-001

Sim : ScanToSinDBE © APR-Z0-21-BPY-K35-001

Sim @ T-PCB 1-5 t APR-21-21-BPX-M55-001

Sim : T-PCB 1-5(1) | Sim ¢ APR-23-21-BP¥-MS5-001

Sim @ T-PCB B-10 Sim @ APR-26-21-BPX-M55-001 [
Bim : T-PCB B-10(1) Sim : APR-28-21-BPX-KS5-001 n
L T 3 4| . . | +
There is enough room on the disc for approx. 1,067,587 experiments. -

388 KBvte will be uzed under current conditions (414,227,268 KByte frae).
There is enough room on the disc for approx. 1,067,586 experiments.

388 KByte will be used under current conditions (414,026,356 KByte fres).

There is enough room on the disc for approx. 1,067,593 experiments.
will he used under ent © itions (414,276 kBvte free). L
nough roon on the o for a 3. 1,067,594 e nents.

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 lon Abun has not gone off the scale (upper limit 1600). If lon 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
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1 Ion Abun. 462 3624

z T4l pRpm

#6  lon Abun. 533173
msz 2429856 600 ppm

= ==

Res[vall.: 15985 [104]

Run 01 min Grp# 1 Ing0

10



10

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

;,. E-FaxbO-5

AL
L2 X -0—300)
SRR —5(A)
@Bz 0—5(0)
JU—FAU0—(P)
EABIO-50)
TAE— R
MS/MSZEIF(R)
HrstRIlE)
BTN —SHG) B2 SRR

HE®H

#[ B [ 8w~ [z ]

] 14R ar e HER
Faco0a ], pa BT

® EHTT
@ {F3ch
o AlEd
@ JsEchif

JPAIAF)

Q3 &

o1./Q02 #iE

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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%5 DAWIN J— 7 [0
TFAILF) BIEEE( (W) ||7—%(D) AMZwIL(S) ~ILF(H)
_ BIEREOEE(C)
FEE-F [ALL| 5 HEF— 4
S| - Yeeiz-useo Sin : 2E8-19-01 - 24001 I
= E = - - im: -12-11- - -

I, o : HEREEE

m : HR-ZIM-EF- . in : -17-%1- -M54-
S e )| Sin  WAR-02-51-RH13-N34-001

m : HR-ZIM- 4 in : -02-21- -M3d-
Tm : HR-SIM-MF-2 7T UD-UREZER(0) Sim : MAR-10-21-RH12-MS4-001
Ti @ HR-SIM-MF-3 . = Sim 1 WAR-1B-21-RH1Z2-H34-001
Auto: AUTO-RUN-SCAN FAES 1131 Sim @ MAR-17-21-RH12-MS4-001
a2 Dl | 2nabre-2 SIn © Wng-29-21 - 24-001

i -12msDFP- I o " in : -F9-51- -M54-
Sin : [fF IRH-12nsDFP-2 EmEE [ RUEL O Sim : APR-05-21-RH1Z-HS4-001
Sim 1 BKM-RH-1ZmsDFP-2i Sim i APR-12-21-RH1Z-H34-001
Sim i BPE-DENDFP-Zinj FEE AT | Sim @ APR-19-21-RH1Z-H34-001
Gin : RH- Sim 1 APR-23-21-RH1Z-H34-001

im : RH1Z-PCB-2007 Sim : APR-23-21-RH12-M54-002
Sim @ Sim-Check-1 o Sim 1 APR-23-21-RH1Z2-H34-003
Sim : §P-2331 s | ®T | Sim : &PR-27-21-RH1Z-H54-003
Sim @ T-PCBI-5 Simo: WAY-0B-21-RH12-H34-001 ™
Sim : T-PCBE-10 s Sim - MAY-07-21-RH1Z-M54-001 s
i b —EEE | ] . 3
There is enough room on the disc for approx. 999,791 experiments. -
438 KByte will be used under current conditions (418,468,408 KBvte free).
There is enough room on the disc for approx. 959,789 experiments.
436 BByte will he used under current conditions (418,458,000 KByte free).
There is enough room on the disc for approx. 953,788 experiments. | |
438 KByte will he used under current conditions (418,450,936 KByte free). EI

There room on the d

far a

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
e e o]
BSHP) M)
Adpmtod Pask € ARR=20-21~EPX-AES001 > Group =]
- 17041 — p— Chenrel _= | _+
3 Res[1008] 1 ol
) “\ i 234 pon 07" 0 ’;\.A“J‘I
JF \\ -Jf‘ L\‘
{ \ \
R /)
| 1
50 "ﬁ i 50 J &
{ \\, f 1\‘
‘H | / A
/f \‘.‘ J' \l
1 7__/'.‘ .\\_J | - N.,-"/'J \‘\,_\7 g
sz Reslia 1262 (o) e 4 Reslood 12 foal e
o i .
_,1"- \\ | 1‘1|
F/ \ / \
/ | f \
/ ‘\ |/ ‘I\
50 \ 50+ | |
f. I‘I J’J L]\
J \ / \
J'J N ‘ l\
/ \ r’l \
A Y 7 \
il 7-_’/ff \\_\.7 N . Ve .\\*-—.,,k

8) Click Final Measurement to complete preparation for measurement




2-7. Record of adjustment

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

s [ B2 B z =[O S |
[ IPUF) o AL (H)
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u Bl

- A5YA

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.

10



- Measure decane (solvent) before and after the standard solution.

An example of an injection list is provided below.

A Pia ) AR BliE5-1
BLEH: 1% oH 188

T Sep—16—21-BPX-MS55-007

R Tr() : W BPX=2ini, O RH13-2ini, 0JSF-2331 . O RHI2ms-HpO O RH12ms-PCE O RHI2ms-DXN

fEEfes: 01 Oz a3 04 WS {BlE  Go-ms:

e} Sample name I # hiﬁ?m Dﬁlc:z ﬂ?ﬁ_%?:% E%?gﬁﬁ
1 |sTos1E-1 gm0 = || B/16
2 | -0 ERY ]

o |MEO49093-0ak-1

& |MKD49101-01K-2

5

[ |MKO52423-03K-5

T |MKOE2423-03K-6

£ |MEOS2423-03K-1

0 |NKO52423-03k-2

10 [Meos2aez-02K-2

11 [MKodasTE-03K-1

12 |Mkodagas-02K-1

13 [Meodszzs-ozk-2

14 [MKoS2332-01K-1

15 |Mkos2332-01K-2

16 [Mkos1405-01K-1

17 [Meoszzes-oik-1

18 |NKD53328-01K-4

19 -0 @

%
Oo:g:oio:o:ooio:o:o:0:0:o:00o:o:o

40 |sTo100-2 BEXEH -0 LR 4

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.

10



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.

10



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 DAWiIn 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 DAWiIn Work Manager, click and select the measurement data to be loaded.

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

& Bawn 7-sv-57 <cavmamoon o T

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

(1% JBPR-DENDFP-Zinj

: RH-12msDFP-2inj
¢ ScanToSinDB

t T-PGE 1-5

: T-PCB 1-6(1)

H CB B-10

FRE-F AL -
AER

Ms o SCaN
Ms @ SCANZ
Pf : PMONHFPOS
Tm @ HR-BIM-EF
Tm @ HR-BIM-EF T-PCB1-5
Tm & HR-SIM-EF T-PCBE-10
Tm & HR-SIM-MF

| Tm & HR-SIM-MF T-PCBE1-5
Tm & HR-SIM-MF T-PCBG-10
STm T BCANZ-Cal ih
in

[[FIHT-8 2,4-DDT

+ T-PCB B-10(1)

| b

Tr-IUF) BIEEHEP) {E2(W) [F—5[D)) 2RzwLS) ~L

F—FiE(0)
BIEEFOER(P)

SEAER DR (A)

AEATH o

FT—HFUEwY MR)

F— SR A T (Ms/Fr)DEE(T)

SIMF—2MES(S)
SHEEEU A (L)
SIMIEEEAEIHELE(Q)

TALOF—SEH(F)

=[O
2 A
L2 BEF - &
Sin © AIG-08-21-BFF-Wa5-00] -
Sin @ AUG-13-21-BPY-K55-001
Sin @ AUG-17-21-BPY-K55-001
Sin @ AUG-21-21-BRY-KE5-001

T AUG-25-21-BPX-MS5-001

Sim @ AUG-30-21-BPX-ME5-001
Sim @ SEP-02-21-BPX-ME55-001
Sim : SEP-0B-21-BPX-MS5-001
Sim : SEP-07-21-BPX-MS5-001

| ]

Sim @ SEP-10-21-BPx-M35-001
Sim @ SEP-11-21-BP%-M35-001
Sim @ SEP-13-21-BPx-M35-001
Sim @ SEP-16-21-BP%-M35-001
Sim @ SEP-22-21-BPx-M35-001
Sim @ SEP-29-21-BPx-MS5-001001
Sim @ SEP-29-21-BPR-MS5-002
Sim : SEP-29-21-BPX-M55-003
Sim : BEP-29-21-BPX-M55-004
ET=H |

(&7 Sim : OCT-15-21-BPX-MS5-001 - an |
Z7TILF) A #RI(S)
3
BREN £ BPX-DXN-2013 AIEERR [#] [40.0 |
BRCE- 9.8 [Canillary [

EEREERG

1R 3R R

ELY

qoreE | B

[10.0kY, HF, R=10000

I HEE—F [Electric Field, HR

BEWIE 77 )| [WF-20201002, PFE-nez

[Local, #1716, %100

[SIM

SINE B |15w0

|

D07 FE— DEBE M [Snoothing Point:3
MIBREE [Guant

__ewmEsf ] "

Acquisition Parsmeter Check ...

m




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

HllBF

r k|
SET R —— . 5]
SfE  [BPE-DXN-2013
¥R [R=T0000
EE A £
Operatar name |
Date |
Instrument | WSEOOD |
Comment.
ﬂ
~ SR 7
iRE
79 16-Oct-2021 16:18:32 Sawele | 6 50459-06-2 - .
30 1§-Oct-2021 17:01:46 Sawple E0433-06K-3 -
31 16-0ct-2021 17:44:51 E0783-06K-5 -7 |
55104-02K -1 e 11
F] 1 3
10
v
Ok, | Frutzll |
BlEge |
EEREIOR!: i) |
BE/AREE | (N
g [50789-06K-6|
pE
SRR |-
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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).

(4 wnpmes T =)
AEgeE |
spomsE [ <
BESAREE | ~F =
H#tg  [50759-06K-6]
AR
semEs |-

BAIE -
O EREE
C BREOME

Click

TE ][ 310 ]] bEIIRT | HilBs

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

B 7 5im : OCT-1 1 55-001 an @
G #5(s)

FEE —

HEEEOF T v H(A) BEEEER (591 [40.0 E

DT T v4(R)

I

FIRI(P) —
= SRR EE
EESEERT |10.0kY, HF. R=10000 ICPEEE |

! BEE-F [Electric Field, HR 207 FE— SREEH [Snoothing Point:3

BRAE 77 L | [NF-20201002, Pré-nez MIEWEE [Guant
T RERTE |Local, «1/16, 100 1*

F—A20% |5TH -l

J |

Aeguisition Parameter Check ...

i el [T} | 1; IJ

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

After measurement is completed, load the measurement data by DgAuto 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.



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.
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The actual operation procedures are provided below.
1) On the Dioxin Quantitative Auto window, click Get From DgData in InjectionData to
update information.

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

|22 Dioxin Quantitative. .. [smlsn| w3

Data Help
MethodData

|a:¥D iok¥Diok 2020¥Method Data

MNew ..

GhtTemplate

Original = N¥Template¥Qnt Template¥( 2
=72 Ver JBPH-DHNDF PyYer3 0ji1

Giet From DgData | Edit .. |

InjectionDat.
[DaData =2 1 IMs2)
Giet From DgData |

DqData
EEEENME L

COpen ... |




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.

et add Injechtén ..
’W Remove Injection ...

[ Remove Injection All mple HNote| Date -
GED 0916-4 202179721 75539 ™
661 [STO916-5 NO 108 ST0916-5 202149722 75737
662 |ST0922-1 NO ST0822-1 = 202178722 111741
663 |ST0922-2 NO 27 sT0g22-2 202179723 6717
G664 |ST0922-3 NO BB ET0922-3 202179724 7562
665 [ST0022-4 NO B0 ST0922-4 202179725 3:16:34
666 [ST0822-4-2 NO 81 2021/9/25 83241
667 [ST0922-5 NO 104 ST0922-5 202149727 8:20:38
668 |ST0922-F NO 119 S5T0922-8 2021/9/28 81351
669 |RT(0929) NO 1 ET0200-1 = 202179729 12811
670 |ST0929-0 NO 3 202149729 13.34:37
671 |ST0929-0-2 NO ST0820-1 = 202149729 15:23:46
672 |5T0829-1 NO 1 5T0208-1 = 2021/9/29 16:5521
673 |5T0920-1-2 NO 3 ET0929-1-2 202179729 18:28:33
674 |ST0020-2 NO 12 202179730 22657
675 |ST0930-0 NO ST0930-1 = 202149730 10:10:34
676 [ST0O930-1 NO ST0830-1 = 202149730 11:52:34
677 |ST0930-2 NO 28 5T0830-2 202171041 8:24:42
6798 |ST0930-3 NO Bl ET0920-3 202171072 7:36:8
679 |ST0930-4 NO 80 ST0920-4 2021/10/4 756:56
630 |ST0930-5 NO 108 ST0930-5 202141045 84212
681 |ST1005-1 NO 1 ST1005-1 = 2021410458 13:31:14
682 |ST1008-2 NO 19 ST1005-2 202171076 8:3:46
683 |ST1006-1 NO 1 STO1006-1 = 202171046 11:22:32
684 |ST1006-2 NO 29 ST1006-2 202141047 73712
685 |ST1006-2-2 NO 30 ST1006-2-2 202141047 10:50:51
686 |ST1006-3 NO 59 ST1006-3 2021/10/%8 8:8:43
687 |ST1006-4 NO B2 ETT006-4 202171078 16:41:50
688 |ST1006-§ NO 80 ST1006-5 2021/10/9 75719
639 |ST1006-6 NO 118 ST1006-6 202110411 820
690 [ST1011-1 NO ST1011-1 = 202110411 11:623
691 |ST1011-2 NO 21 ST1011-2 2021710412 87:2
692 |ST1011-3 NO 27 ET1011-3 2021710412 124821
693 |ST1011-4 NO 28 STI01-4 2021410412 15:19:27
694 |ST1011-4-2 NO 29 STI011-4-2 2021410412 16:7:47
695 |ST1011-5 NO 42 STI011-5 2021410413 8:6:54
696 |ST1011-6 NO B3 STI011-6 2021710714 8647
697 |ST1011-7 NO 90 STI011-7 2021710716 $533
699 [ST1016-1 NO STI016-1 = 2021/10/16 16:19:54
699 |ST1015-1-2 NO 2 2021410416 17:10:21
700 |ST1018-2 NO_ 20 ST1015-2 2021710416 B:13:38 B




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.

=] Z
ST1015-1 - a .
HKIB0020-08K~1-8 1015015 - 015 n 3 BEH: 1% 108 15
MNKO50020-07K-1-1 10150186 =016 n
MK043400-08K-1-0 1015017 =017 ] 5 FrALE: Oct—15-21-BP.
MNKO50789-08K-1-7 1015018 =018 n L
MED42400-08K-1-1 1015026 =026 n 7 {EFERE D7)l : M BPX-2inj, O RH12-2inj, O SP-2331 O RH1Ims-HpO
MNKO050020-08K-1-1 1015027 =027 n :]
MKOE0780-06K-1-1 1015028 =028 [ ] 9 FRAes: 01 O2 Oz 004 WS
MIKO50789-08K-2-7 1015023 =029 a 10
NK050789-06K-3-7 1015030 - 080 o
MKOS0TB9-08K-5-7 1015031 =031 u] 11 MO Sarmple name
NK050789-06K-6-7 1015032 082 o — —
K055 104-00K-1-0 1015033 =033 o 12 31 [NKOS0783-06K-5 Kokl i
NKOE0789-06K~7-7 1015038 ~038 - o -
MKO50769-08K-4-7 1015035, ~0%  FHAA R EE O 13 2 Koo Rl
MKOS0789-06K-8-7 10150, ~odo  F-HEA-R-ER O .
NKO50789-08K-0-7 10151 oM FHAA R ER O 14 33 [0S 10402k R Sl
o o
15 3
o o
16 a5
= |47 36 |Mroseess-oik-1 - | - x-mf-1
G 37 [rosness-oik-e - s x- el
& 38 |rosnras-osk-7 -
- 39 |rwosrss-osk-4 -
@ 40 |rosnas-osk-s LS e i)
o 41 |rosores-osk-a e

Dioxin Injection Data - 1d.J22 *

File Injection Help
Dt Mems Bt Concentration ...
zin f [Edionein df [
Dioxin Injection Data - 10,022 * — Check by QntTemplate ...
Ihiection Check = | Date =
File Injection Parameter Help | 665 [ST0922-4 i i i 1 20215925 3:16:34
Data Name (4ME) 66 |ST0922-4- NG T8 2021::9::25 §3241
=== 67 |ST0822-5 NO 104 ST0823-5 2021/8/27 8:00:38
fin Hdioxindfi¥APR- 06-20-BPX-MS5-0 [} =6ootoTigang NO 119 ST0922-5 202179728 51351
— — f69 |RTC0328) NO 1 STO209-1 - 2021/9/28 12811
Ihisction [5TD injectionMa| | —57p[sTug2s-0 NO 3 2021/9/29 133437
| 685 [ST0923-4 NO |80 §71 |5T0928-0-2 NO 1 STO828-1 - 2021/9/28 152346
| 666 [ST0922-4-2 NO |81 AT [5T0928-1 NO ST0208-1 - 2021/9/23 165521
| 667 5T0922-5 NO_|104 A73 [ST0928-1-2 NO 3 ST0920- 1-2 2021/9/29 182833
| 668 5T0922-5 NO 119 A74 |ST0928-2 NO 13 2021/9/30 22657
| 660 [RTL0929) NO |1 A75 |ST0930-0 NO ST0930-1 - 20217930 10:10:34
| 670 [5T0924-0 NO |3 A76 [ST0930-1 NO ST0930-1 - 20217930 11:5234
| 671 |5T0929-0-2 NO 1 R77 |ST0830-2 NO 20 ST0830-2 3021/10/1 8:04:42
| b72 ST0829- NO |1 A78 |ST0930-3 NO 61 ST0930-3 202171072 7-36:8
| B73 |5T0929-1-2 NO |3 A79 |ST0930-4 NO 3 ST0930-4 202171074 7-56:56
| b74 |5T0929-2 NO |13 A50 |ST0930-5 NO 109 ST0930-5 202171075 84212
| 675 5T0930-0 NO |1 A& |ST1005-1 NO STI00S-1 - 20217105 133114
| 676 |5T0930-1 NO |1 RB2 |ST1005-2 NO 19 ST1005-2 302171076 8346
| B77 |5T0930-2 NO |29 A%3 |ST1006-1 NO STOI006-1 - 20217108 11:22:32
| 678 5T0930-3 NO |61 A4 |ST1006-2 NO 28 ST1006-2 2021/10/7 73712
| 679 5T0930-4 NO |89 Agg [ST1006-2-2 NO 30 ST1006-2-2 20217107 105051
| 680 |5T0930-5 NO 109 A%6 |ST1006-3 NO 53 ST1006-3 202171078 5843
| 881 |ST1005-1 NO 1 RB7 |ST1006-4 NO 63 ST1006-4 2021/10/8 16:4 150
| 682 ST1005-2 NO |19 A58 |ST1006-5 NO 33 ST1006-5 2021/10/9 757:19
| 683 ST1006-1 NO |1 A59 |ST1006-6 NO 119 ST1006-6 2021710411 520
i34 |STI006-2 NO |29 RA0 [ST1011-1 NO STIOT-1 - 2021/10/11 11523
685 |5T1006-2-2 NO_|30 A9 [ST1011-2 NO 21 ST1011-2 202171012 572
8§ [ST1006-3 NO |59 §02 [ST1011-3 NO 27 ST1011-3 2021/10/12 124521
37 |STI006-4 NO |68 A93 [ST1011-4 NO 28 ST1011-4 202171012 15:19:27
g [ST1006-5 NO |89 R4 [ST1011-4-2 NO 2 ST1011-4-2 2021/10/12 16:7:47
GOy |STI006-6 NO 119 R95 [ST1011-5 NO 42 ST1011-5 202171013 854
BOINISTIONI-] NO |1 R9G [ST1011-6 NO 63 ST1011-6 202171014 86:47
f91\STI0T1-2 N |21 §07 [ST1011-7 NO 90 STI011-7 2021/10/15 %333
| 692 (NT10T1-3 NO |27 A9% [ST1015-1 NO STIOG-1 - 2021710415 16:1854
| 693 10114 NO |28 Rag [ST1015-1-2 NO 2 202171015 171021
| 694 SNIT1-4-2 NO |29 700 [ST1015-2 NO 20 g [M015-2 2021710716 61338
| 895 |STN1-5 N |42 701 [NK050780-05F-2=
595 [STIN1-6 NO 63 i
§o7 [STION-7 NO 90 e
5og [STI0IN NO 1 o
509 [STI0T5NS NO |2 R —
700 |ST1015 NO 20
701 NO
702 NO
703 NO
704 NO
705 NO =

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



added injection.
9) Click OK.

]
| ook
)

(L)
1 e
| it
| b3

]
|
180
1030
[EL]
1.0
1030
0]
|30
]
0]
149

Liw
1000
1.008
Lo
1003
1008
1003
100
1003
10m
1008

Lok
1.0
100
10w
100
1004
1.0tk
10w
1.0m
100
Lok

nok
nnoe
anie
W00k
1nnoe
nnos
000
0o
W0oe
nnoe
10008

LI
10008
10068

1000k
10008
10000

1n00h
1000k
10000
10008
Tanok

o
1m0
1m0
(L1111
a0
1m0
1000
1o
1ane
nn
1o
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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 x to close Dioxin Injection Data.

F#l Dioxin Injection Data - Id.J22 *

File Injection Parameter Help
Data Mame (HM3) 10

Jein l¥dicczin df A PR-06-20-BPX-MS5-001.mfl

Ihjection |STD |Iniec:ti0nN0 |Sam|:|le | Mote | Date =

GG [STO922-4 MO 80 ST022-4 202179525 3:16:34
iR [STO922-4-2 Mo 81 202159725 33241
ff7 [STO922-5 Mo 104 ST0922-5 202159727 320038
g [STO922-6 Mo 114 ST0922-4 202159728 31351
69 |RT(0929) Mo ST0209-1 - 202159729 1281
A70 [STO928-0 Mo 3 202159729 123437
671 [STO928-0-2 Mo ST0929-1 - 202159729 1823:46
72 [STO928-1 Mo ST0209-1 - 202159729 165521
673 [STO928-1-2 Mo 3 ST0929-1-2 202159729 18:28:33
74 [STO928-2 Mo 13 202159730 22657
676 [STO930-0 Mo ST0930-1 - 202159730 10610:34
A7 [STO930-1 Mo ST0930-1 - 202159730 11:52:34
677 |STO930-2 M2 29 ST0950-2 202151051 3:24:42
78 [STO930-3 M2 61 ST0930-3 202151042 7:36:8

679 [STO930-4 M2 89 ST0930-4 202151054 15656
fR0 [STO930-5 Mo 1049 ST0930-5 202151045 34212
fa1 [ST1006-1 Mo ST1008-1 - 202151045 123114
fg2 [ST1005-2 M2 19 ST1005-2 202151046 3346

83 [STI1006-1 Mo STO1006-1 - 202151056 11:22:32

-

B XMS MassData Folder

Folder L
|4 Dicscin f Bédioxin df EOCT= 152 1-BP-MS =001 mf| Ok

Syl
£ Diaxin Al 19 Cancel
S5 dioxindfl

|§v: (#4192 168200 215¥Datafl] i




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

I JDQN;]

i

Save Changes ?

2T LLIE(N) 2l

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.

'%.| Dioxin Quantitative. .. (=]

Data Help
—MethodData

|a:¥D\0k¥Diok202 1¥Method Data¥BPx MS!

Mew . | Open ... |

—GntTemplate

=B er JBPH-DHNDF Puer 30

Get From DgData | Edit .. |

Original = Q¥ Template¥Cnt Template®( 3

~InjectionData
DqData = EEEFEN(MES)

Get Fraom DgData | Edit .. |

prameter

\ 24

Start  [NKDG0789-06K-4-7 101503
End  [NKDG0789-06K-6-7 101604

Mass Data Check Interval {min}

—DgData

[

[Tz

tart

18

Cancel |

02

-
8. Injection List
~Ihjection List——
STI0T1- -

6-7
703 - NKOBO720-06K-6-7 101E
. “A8104-02k-1-0 IDIE|:|
0780-06K-7-7 101F
90 |I7EI-0EK-4-F 101E T

NEDG0789-06K-

FEE EZEEh(MES)

-
B Injection List ==

~Injection List

STI0E-1-2
SETI0

s STI0E-

+ MEDG0789-06K-2-7 101F

: MEDG0789-06K-3-7 101F 292
K-5-7 A

+ MEDGO789-06K-5-7 101F

CGanoel |

10



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

10

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 x to close Dioxin Injection Data and end loading operation.

Data Mame (HMS)

Help

#] Dioxin Injection Data - 1d.12 =l

File Injection Parameter

|+ Dicecin fédioxin df B APR-06-20-BFF-MSE-1 .

28

94 |STI011-4-2

Ihjection |SsTD]hiectionMa | Sample | Mote | Date
fh5 |STN922-4 N80 ST0922-4 202179425 2:16:34
A6 [ST0922-4-2 MO BT 202179725 &:3241
fG7 [S5T0922-5 MO 104 ST0922-5 202179727 2:20:28
BRg |STN922-6 NO 119 ST0922-6 202179728 ;1301
RGO |RTI0924) WO 1 ST0209-1 - 202179429 128:1
670 |ST0923-0 MO 202179729 133437
f71 |5T0929-0-2 WO ST0928-1 - 202179729 15:23:46
f72 |ST0929-1 N ST0208-1 - 202159729 166521
73 [5T0924-1-2 NO 3 ST0924-1-2 202179729 182833
f74 |STN929-2 NO 13 202159430 226:57
76 [ST0930-0 WO ST0930-1 - 202149730 10:10:34
f76 [ST0930-1 MO ST0930-1 - 202179730 11:62:84
77 [5T0930-2 MO 29 ST0930-2 202151047 &:24:42
678 |ST0930-3 NO 61 ST0930-3 202141042 T-36:8
70 |ST0930-4 MO 84 ST0930-4 02151044 5656
fE0 [ST0930-5 MO 109 ST0930-5 202151045 24212
fg1 |ST1005-1 MO ST1006-1 - 202151045 13:31:14
fg2 |ST1005-2 NO 19 ST1006-2 202141046 8346
688 |STI1006-1 NO STO1006-1 - 202141046 11:2232
fg4 [STI006-2 WO 29 ST1006-2 202151047 13712
fE6 [ST1006-2-2 MO 30 ST1006-2-2 20211047 10:60:61
FE6 [ST1006-2 MO B9 ST1006-3 202151048 :8:48
687 |ST1006-4 NO 68 ST1006-4 202141048 164 1:60
G88 |ST1006-5 [} 0f-5 20211049 765719
89 [ST1006-6 MO I06-6 2011510411 &0
f90 [ST1011-1 MO 27 011-1 - 2021510411 11:52:3
f91 [ST1011-2 MO 011-2 202110412 872
F92 |ST1011-3 MO N11-3 202110412 12:48:21
93 [STI011-4 MO 28 ST1011-4 021510412 15:198:27
Ti011-4-7 09110417 1R 747

Ll Information set on

1 [MKE0G07EI-06K-2-7 1015029

Information entered from DAWin Work

Manager and injection start time.

THiO{E_T—

KT T P T = - e e I




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 DgData to open the Dioxin Quantitative Analysis window.

Dioxin Quantitative... [I=N|R=N|
Data Help
MethodData
|a¥Diok¥Diok 2020¥Method Data

QntTemplate

Original = N¥Template¥Qnt Template¥( L
— - AVer JBPH-DXNDFPVer 3011

Giet From DgData | Edit ..

IhjectionData
|DoData = BEZEEH(MSD

Get Fram DgData Ed|

DqData 1
[EEEEhMs D

Mew ... | Open .. | Edit ..

Auto

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

below in steps 3) to 12).

Yo+ | ¥5- | YE+ | YE- | Y All | SameY | Set .

v
XS+ | XS- | XE+  XE- | XAl |'Auto Expandﬂ < Edit | f-(:za.?sa.*rzmuaug_rr: 2585

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

1000

: 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



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 ™t _,displays the Display Range set

+ Click >2me¥ —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.

Dioxin Quanﬁmﬁve Analysis - §

jection ile [View T ————

FEMACSEZI 47604803/ 50 H)- . TAI

RO E S8 4 T6048(3/ 81 i 10 I" LR A LR L
0~ 3}\0?017& OReT-0 ba0s0%d : Calibration m—*

TERCSE= 374 TO0NL/ S~ Coreintiation
{iR0- 3005 04K-1- IB3!DBUB

0-3006-03K-1-1 03100 Peak List
(30" 5006-09K-2-0 0510011

| 0=3003=03K=1-0 031002
0-3003-02K-1-0 0310022
ST0311-1

0-3006-02K-2-0 0311014
(R‘I’UGIG)

ST0313-

712}‘/03:5 AA45-0 0313004
ST0317-

GOt E#%Si?(&’l?ﬂ'ﬁi)??ﬁul 0
OSHLL ¢938€9(3a’|?!15)nk1‘125u
TSl e BL- 17061

{EBEEBL-0 l]3|?l]ﬁ‘2

Th L CSETAU G 4T6046-10 0

Isomer List

Tool

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.
T

oo

c ol e e oM A& D

A L. | O

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).

5 ey




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

Low sensitivity (peak response)

Ghost peaks

(Interference from the previous
measurement)

Unstable baseline

(Interference from the previous
measurement)

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

Peak saturation

Interference overlapping analyte
peak

Severe interference from sample
Recovery rate not meeting criteria
Decline or large variation in lock

mass

3-2-3 Peak integration and assignment

Perform GC/HRMS measurement
again
Perform GC/HRMS measurement
again
Perform GC/HRMS measurement
again

Perform GC/HRMS measurement

again

Subject all samples in the lot to
GC/HRMS measurement again (JIS

requirement)

Perform re-analysis (reduce sampling
volume or dilute)

Perform re-analysis (add purification
treatment, etc.)

Perform re-analysis (add purification
treatment, etc.)

Perform re-analysis

Perform re-analysis (add purification

treatment, etc.)

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

2).

10
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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.
¢) 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.



10

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.

%3 Dioxin Quantitative Analysis -

|l File View [Peak| Isomer Parameter Tool Help

00107016 F
M‘ﬁ 7z A TE048-0 01070
(%) @PSyS-0 0107029
ST0108-1
A 7tz _/476048-0 0108002

SPS¥S-0 0108003

EBL-0 0108015

08016

bs)s- % Auto pesk Detection... r:;um V= 1605, F= 2687
Y5+ | ¥S-|¥  Peak ON/OFF
Juc] Remove without Ratio Check

1881588

Remove without Isomer

=1 0108029
1

Remove Al
-1 0108030 ok

/-0 0108051
1797170 -0 0108052
SHELZ481908(1/77TTP)-1 01130
81907 1/ 71T~ 1 01130
1-0 0204090

7

SaS4704858E2-0 0217067
SaS4 704848450 0217067
1-2006-05K-2-0 0217088
ST02

K- 1-0 0224042

093203/ 1=38)-0 030401
6-02K-2-1 0304053
5-03K- 1-i) 0304058
-04K~1-5 0304056

&Tha

Auto Peak Detection

Parameter ..
Save

Half ‘idth (min) Noise

[T0R4] Moige = 1834

Offset = 957

Glose - H

Calculate ‘ Galoulate ‘

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



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

10
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