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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
m%"aaﬁamé’nﬁm%’ummi’mqmmwﬁ'\
1 |pH Meter AU uATALAZ AN Hanna HI2020-02 / National Food Institute, 2203135-001-01 8 Jun 22 7 Jun 23 _
Qﬂmﬂﬁ Instrument C0051107 Ministry of Industry, Thailand
2 |oH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2201793-001-01 1 Mar 22 28 Feb 23 ]
1231155210 Ministry of Industry, Thailand
3 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2202093-001-01 16 Mar 22 15 Mar 23 _
1230525212 Ministry of Industry, Thailand
4 |Analytical Balance i{m”uuaﬂ‘umvu Mettler-Toledo XSR204 / National Food Institute, 2202934-001-01 13 May 22 12 May 23 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
5 |Analytical Balance maawﬁummaaw"%%m Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.01 mg) R1IUVIURDEY 1122100406 Ministry of Industry, Thailand
6 |Hot Air Oven asfazaneleninae Memmert UF55 / Technology Promotion Association 22TM304 7 Apr 22 6 Apr 23 .
B212.0411 (Thailand-Japan)
7 |UV-VIS Spectrophotometer TaLHe Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 31 May 22 30 May 23 -
Wogiwe Technologies MY 15410009
8 |UV-VIS Spectrophotometer ﬂ’nmju Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
& 2021-064
9 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP22-008 20 Jan 22 19 Jan 23 -
21E22-009
10 |Digestor Unit 1uIm5Lau1u3ﬂmaqﬁLﬂL5u Velp DKL20 / National Food Institute, 2203368-001-01 23 Jun 22 22 Jun 23 -
213517 Ministry of Industry, Thailand

Certificate Page 1/3
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Uszdfandiman 2565
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
m%"aaﬁamé’nﬁm%’ummi’mqmmwﬁ'\
11 |Distillation Unit FOSS KT200 / FOSS South East Asia 30 Jan 16 30 Nov 21 29 Nov 22 -
(Kjeldahl Method) TECATOR 91790524
12 |10n Selective Electrode Meter |Fluoride Orion Star A214 / Science Tech Co.,Ltd. FT002/22 31 May 22 30 May 23 _
(ISE) Nitrate X36836
13 |Atomic Absorption Asenic ,Copper ,Iron ,Lead , Agilent System ID:G8432A Thailand Institute Of Science MTC.ACL. No. 7 Mar 22 6 Mar 23 -
Spectrometer (AAS) Mercury ,Manganese ,Zinc Technologies AA240FS / And Technological Research (TISTR) 486/65
Cadmium ,Chromium MY 13160001
14 Atomic Absorption Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 9 Dec 21 8 Dec 22 }
Spectrometer (AAS) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
15 |BOD Incubator ilad (BOD) Arco UC4-1320 / Technology Promotion Association 22TM90 17 Feb 22 16 Feb 23 _
(UAE.WAO.015/2561) (Thailand-Japan)
16 |BOD Incubator Arco UR-1320 / Technology Promotion Association 22TM305 7 Apr 22 6 Apr 23 _
(UAE.WAO.018/2551) (Thailand-Japan)
17 |BOD Incubator Arco UR-1320 / Technology Promotion Association 22TM306 7 Apr 22 6 Apr 23 _
(UAE.WAO.006/2553) (Thailand-Japan)
18 |DO Meter AANTIAUAZA YSI 5100 / Harikul Science HS-S008B 10 Feb 22 9 Feb 23 R
11B101863
19 |Incubator Tnanasuuuafisarionua Memmert IPP 260 / Technology Promotion Association 22TM563 7 Apr 22 6 Apr 23 -
faaaladnefuuuaiiy V615.0187 (Thailand-Japan)
20 |Incubator Memmert IPP 260 / Technology Promotion Association 21TM1874 28 Oct 21 27 Oct 22 _
V616.0066 (Thailand-Japan)
21 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM333 17 Feb 22 16 Feb 23 R
L416.0606 (Thailand-Japan)
2o |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM334 17 Feb 22 16 Feb 23 _
L416.0612

(Thailand-Japan)

Certificate Page 2/3
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
m%"aaﬁamé’nﬁm%’ummi’mqmmwﬁ'\
23 |Analytical Balance Total Coliform Bacteria, Mettler-Toledo MS603S / National Food Institute, 2200705-001-01 24 Nov 21 23 Nov 22 -
Fecal Coliform Bacteria B0070110311 Ministry of Industry, Thailand

24 |Auto Clave ALP CL-40L / Technology Promotion Association 22TM89 17 Feb 22 16 Feb 23 _
802664 (Thailand-Japan)

25 |Auto Clave ALP CL-40L / Technology Promotion Association 22TM1121 11 Jul 22 10 Jul 23 _
807298 (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan.

At least 1 time per year.

Certificate Page 3/3
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minietry of mavsy - Food Industral Laboratory Service Certer CALIBRATION 0081 Food Industrial Laboratory Senice Center CALIBRATION 0061
. . o . .
Calibration Certificate Calibration Report
Certificate No.: 2203135- 001-01 Certificate No.: 2203135 00101
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: pH Mater Resolution: 0.01pH ; 04 my
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manufacturer:  HANNA INSTRUMENTS Model: HI2020-02
Bangchack, Prakh Bangkok 10260 Serial Ne.: Co051107 Type: Banch top
1D No.: UAE.WAQ.005/2557
Page 10f § Date of Calibration: 8 June 2022 Page 2 of §
Lacation: Chemical Calibration Laboratory, National Food Institute
Equipment: pH Meter Environment Condition: Amblent Temperature: | 235 + 15 | °C Relative Humidity: [ 53 +5 ] %
Condition of Equipment: Good Condition
Manufacturer: HANNA INSTRUMENTS Candiien afihis Resiiy or Callbeation
1.Calibration Method In house methed : W-CC-002 based on direct measurement by using standard voltage calibrator and
certified refarance material (CRM)
Model: HI2020-02 2. Ref | Certified Material
Instrumants Serial | 1D No. Manufacturer Certificate No. Due Date
Serial No.: Coo51107 2.1 DC Volage Calibrator 2708007 Fluke SCL-21F-0687 24 June 2022
2.2 Digital Thermometer 2708007 Fluke CC-640589-01 30 October 2022
ID No.: UAE.WAO.005/2557 2.3 Therma-Hygro Mater NFI.BTHOOS/18 PONPE QR22-0351 18 February 2023
Certified Reference Material Lot No, Manufacturer RefN Expire Date
2.4 pH buffer 4.008 (Primary pH buffer Solution 805203 CPAch PH216.L5 21 April 2024
Order No.: 2203135 £ i s e £
2.5 pH buffer 6885 (Primary pH buffer Solution) B05204 CPAchem PH217.LS 21 April 2024
) 2.6 pH buffer 10.01 {Primary pH buffer Solution) BO5205 CPAchem PH220.L5 21 April 2023
Operation No.: 2203135-001 )
2.7 pH buffer 7.00 (Slandard pH buffer Solution) BO5206 CRAchem PHIOT.LS 21 April 2023
3. This cartification is to The System of Unit (SI Unit}
ipt: TJ 2022
Date of Receipt: ik 3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 L ition of Calibration No.0075
3.2 Instruments No.2.2 through NSC-TISITIS 17025 L ¥ ition of Calibration No.001
Date of Calibration: 8 June 2022 3.3 Instruments No.2.3 throwgh NSC-TISITIS 17025 Laboratory Accredition of Callbration No, 0202
3.4 Certified Reference Material Mo, 2.4 10 26 traceable to Primary measurement mathod- Hamed cell using calibrated
and The Standard Solution
preparation and certified by CPAchem Lid is accredited to IS0 17034
Calibrated by Mr.Manas Somsak Approved by and |SNEG: T02%
3.5 Certified Reference Material No.2.7 traceablato  BIM Reft HI-27 LotN 04.08.2021; BIM RefN HI-28 Loth 28,05,2021;

Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

BIM RefN HI-ZT LotN 04.06.2021; BIM ReiN HI-28 Loth 28.05.2021,
the Standard Solution preparation and certified by CPAchem Lid is
accredited to IS0 17034 and ISQVIEC 17025

Date of Issue: 13 June 2022 R ible for the Technical M: Team 4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only.
The are fora [ ty of 95%.
This Cerfificate is issued in with the igns of granted by the Thai Laboratory Accreditation Scheme which has assessed

the pi y of the and its bility 1o naticnal and to the units of measurement realized at the
national This may not be d other than in full except with the prior written approval of the
Mational Food Institute.

F-C5-012 Revision: 01 Date: 20-04-65

F-C5-009 Revision: 01 Date: 20-04-65
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Foundation for Industrisl Developrnent Nafional Food institute “olnluh NSC.TISLTIS 17025 Foundation for indusirial Development MNationa Food Insfiture b NSELTISI-TIS 17025
Food Industnal Laboratory Service Cenfer CALIBRATION 0081 Food Industial Laboratory Service Center CALIBRATION 0081
. . . .
Calibration Report Calibration Report
Certificate No.: 2203135- 001-01
Certificate No.: 2203135-001-01
Equipment: pH Mater Resolution: 001pH  ; 0.1mv
Equipment: Digital Thermometer with RTD (pH Meter)
Manufacturer:  HANNA INSTRUMENTS Model HI2020-02 .
Resaolution: 1 % Maodel:  HI2020-02
Serial No.: CO051107 T Banch to
Lz i SerialNo  CO051107 IDNo. UAEWAQ.0D52557
10 No.: UAE.WAD.005/2557 Manufacturer: HANNA INSTRUMENTS
Date of Calibration: 8 June 2022 Page 3 of 5 Date of Calibration: 8 June 2022 Page 40f 5
Calibration Results:
1. Calibration of pH Mater { Manual Temperature Compensation at 25 °C |
Location: Chemical Calibration Laboratory, National Feod institute
Neminal DC Voltage Standard Average Indicator Reading Uncertainty | Coveraga Factor Environment Condition: Ambisnt Temperatura (285 10 ) °c
(mV) (EmV ) (k)
o e Relative Humidity (52 +3)%
0 414117 4159 0.00 0.063 2.00
2 285811 2075 200 0.0683 200
4 177.462 1781 400 0.063 2.00
[ 50.159 60.8 6.00 0.063 2.00 Condition of this results of Calibration:
T 0.001 16 7.00 0.083 200 1. Calibration Method - - In house methed: W-TE-025 by with standard
8 -59.158 -57.5 800 0.063 2.00
- The Calibration is determined by comparing with a known temperature
il -177.463 -175.8 10.00 0.063 2.00
12 -295.812 -204.2 12.00 0.063 200 from a standard resistance thermometer.
14 -414,119 -412.5 14.00 0.063 2.00 - The emperature scale in use at this laboratory is the International
2. Calibration of pH Meter with { Manual Ty i at25°C) Temperature scale of 1990 ( ITS-90 ).
Equipment: pH Electrode Typa: Combined Electrode 2. Referance Standard Instrument -
Manufacturer:  HANNA INSTRUMENTS Model:  HI11310 Instrument Model Serial No, Certificate No. Due Date Through
Serial No.: 078743 IDNo.  NA :
HANDHELD THERMOMETER 1523 2118154
Performance of Electrode system  (Three-Point Calibration st pH4, pH7 and pH10) PSL-T 085164 24-Jun-22
Platinum Resistance Thermometer (PRT) 562TA B77332
Certified Value Average Indicator Reading Rt Bopa ) Uncartainty Coverage Factor Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, S/IN: 341592/2
@25°C (pH) PH mv (%pH) (k)
4.008 401 169.8 96.7 0.0071 2.00 3. This is le o Systemn of Units {S1 Unitz).
B.BES .87 6.2 - 0.0075 200
4. This cerificate was certified only for the instrument we calibrated.
10.008 10.01 -174.0 a7 0.0087 2.00
6.985 .90 2.0 & 0.0003 2,00 5. This result of calibration was found accurate as shown on dale and place of calibration only.
6. Condition of Calibrated item :
7. Result of Calibration :
F-C5-012 Revision: 01 Date: 20-04-65

Good
| : I Without adjustment

F-CS-012 Revision: 01 Date: 20-04-65

|:| After adjustment
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Certificate No.:
Equipment:

Date of Calibration:

Calibration Report

2203135-001-01

Digital Thesmameter with RTD (oH Meter)
Resolution: 01 =¢c Maodel:  HI2020-02
Serial No.: Co051107 ID No.:
Manufacturer: HANNA INSTRUMENTS

8 June 2022
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NSC-TISI-TIS 17025
CALIBRATION 0061

UAE WAD.005/2557

Page 5of 5

Calibration point:
Calibration result:

15.0, 20.0 and 25.0 °C

- The probe was immersed in liquid bath or dry bath to a minimum depth of 120 mm.
- Description of probe, model ; HI11310 SN : TET43
Dimension of probe - Diameter 12 mm., Length 120 mm.,,
Sheath material : Glass
UUC* Reading  (°C) Tem::::':: = Correction Value (°C) u“m:'"“'
£ {"C)
181 15.001 0.1 0.098
2041 20.002 0.1 0.028
252 25.002 02 0.0s9

Mgie - UUC® : Unit Under Calibration

The report uncerainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a level of confidence of

approximately 95 %,

#r

F-C5-012 Revision: 01 Date: 20-04-65
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CALIERATION 008

Calibration Certificate
Certificate No.: 2201793-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 5
Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2201783
Operation No.: 2201793-001
Date of Receipt: 21 February 2022
Date of Calibration: 1 March 2022
Calibrated by Mr.Pheraphat Tuanjit Approved by / % "’"?‘ :
Scientist { Mr.Nuttapol Niyomchart ) (54.)
ialist, Division of Calibration L v
Date of Issue: 1 March 2022 for the T Li] Team
The Il are for a app B5%.
This Certificate t lssued In with the of ditation granted by the Thal Laboratory Accreditation Scheme which has assessed the
measurement capabiity of the v and its 1o ized national and to the units of measurement realized at the cormespending

national standards laboratory. This certificats may not be repreduced other than in full excapt with the prior written spproval of the National Food Institute.

F-C5-009 Revisicn: 00 Date: 14-12-61
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Calibration Report Calibration Report

Certificate No.: 2201793-001-01 Certificate No.: 2201793-001-01
Equipment: pH Mater Resolution: 0.01pH  ; 1mv Equipment: pH Mater Reselution: 001pH  ; 1mv
Manufacturer: METTLER TOLEDO Model: SevenEasy pH Manufacturer: METTLER TOLEDO Medel: SevenEasy pH
Serial No.: 1231155210 Type: Bench top Serial No.: 1231155210 Type: Bench top
ID Now.: UAE WAT.010/2553 ID Now: UAE WAT.010/2553
Date of Calibration: 1 March 2022 Page 2 of 5 Date of Calibration: 1 March 2022 Page 3 of 5
Location: Chemical Calibration Labaratory, NATIONAL FOOD INSTITUTE Calibration Results:
Environment Condition: Ambient Temperature: | 235 + 15 ) "C Relative Humidity: | 53 25 ) % 1. Calibration ef pH Meter { Manual Temperature Compensation at 25 °C )
Condition of Equipment: Good Condition
Condition of this Results of Calibration Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH tmv) mv oH (zmv) (r)
1.Calbration Method In house method : W-CC-002 based en direct measurement by using standard voltage calibrator and certified
rafarance malerial {CRM] 0.00 414117 414 0.00 058 2,00
2. Refl | Cenified Material 200 295611 296 200 0.58 200
Instruments Serial { 1D No. Manufacturer Certificate No. Due Date 400 177 462 178 4.00 0.58 200
2.1 DE Vokage Calibrator 2709007 Fluke SCL-21F-D6ET 24 June 2022 6.00 58.159 59 £.00 0.58 200
2.2 Digital Thermometer 2709007 Fluke: CC-840598-01 30 October 2022 7.00 -0.001 o T.00 0.58 2.00
2.3 Thermo-Hygro Mater NFLBTHOO418 PONPE QR22-0185 27 January 2023 8.00 -59.158 50 ano 0.58 2.00
10.00 -177.463 177 10.00 0.58 200
Certified Reference Material Lot No. Manufacturer Ref N Expire Date 12.00 -285.812 -296 12.00 0.56 2.00
2.4 pH buffer 4.008 (Primary pH buffer Solution) 74339 CPAcherm PHZ1B.L5 19 April 2023 14.00 -414.119 -414 14.00 0.58 200
2.5 pH buffer 6,885 (Primary pH buffer Solution) 741340 CPAchem PH217.L5 19 April 2023 2. Calibration of pH Mater with Electrode  ( Manual Tamparature Compensation at 25 °C |
2.6 pH buffer 10.01 (Primary pH bulfer Solution) 74342 CPAchem PHZ20.LS 19 April 2022 Equipment: oH Electrode Type: Comhbinad Electrade
2.7 pH bufier 7.00 {Standard pH buffer Solution} 735838 CPAchem PH10T.LS 16 March 2022 Manufacturer: METTLER TOLEDO Model: InLabSolds
3. This certfication s traceable 1o The International System of Unit (S1 Uni) Sarial No.: 1156882 ID.No. NIA
3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration Mo 0075 Performance of Electrode system (Three-Paint Calibration at pHa, pHT and pH10)
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No. 0061
3.3 Instruments No.2.3 through NSC-TISI-TIS 17025 Laboratory Accrediion of Calibration No.0292 Centified Value Average Indicater Reading Ralative Slope (%) Uncertainty Coverage Factor
3.4 Certified Reference Material No. 241026 traceable to Primary meagurement method- Hamed cel using calibrated @25 °C (pH) pH mV [tpH) (L]
3 s ~The Standard Solution
preparation and cenified by CPAchem Lid is accredited to 1S0 17034 4.008 4.00 180 96.25 0.0078 200
e e 5.868 ) 16 : 0.0073 200
3.5 Certified Reference Material No, 2.7 traceable to 2:‘NR:|“;EL:NL;:\‘0:‘}23;:O&2|& :mR:H;L:ﬂbu:;g:gg;ﬁo?ﬁ;:lM . 10.012 1001 162 96,13 0.0094 2.00
o L T e : :

4. This cartificate wae certified only for the instrument we calbrated.

5. This result of calibration was found accurate as shown on date and place of calibration only. ///‘%ﬂ &
4 M 1 sz il

2oz

G2 R 0w 141263 N7 by AILAN aaaslueuay

F-C5-012 Revision: 00 Date: 14-12-61 9




Calibration Report

Certificate No.: 2201793-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resclution: 01 ¢ Model:  SevenEasy pH
Serial No.: 1231155210 ID Mo  UAEWAT.D10/2553

Manufacturer: METTLER TOLEDO

Date of Calibration: 1 March 2022 Pagedof 5
Location: Chemical Calibration Laboratory, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature 24 °¢c % 1 °C

Relative Humidity 53 % % 2 %

Condition of this results of Calibration:

1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.

= The Calibration is di ined by ing with a known temperature

from a standard resistance thermometer,
- The temperature scale in use at this laboratory is the International
Temperature scale of 1980 | MS-00 ).

2, Reference Standard Instrument :

Instrument Modal Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0B51/64 03-Jun-22 TISTR
Piatinum Resistance Thermometer (PRT) 562TA B7T3E2
Suppert Equipment : - Low Temperature Bath (ISOCAL-G), Model: Europa-6 Plus Basic, S/N: 3415022

3. This certificate is traceable 1o Intemational System of Units (SI Units). /
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate 2= shown on date and place of calibration anly. 4 M Zo 22

6. Condition of Calibrated itermn : Good
7. Result of Calibration : EI Without adjustmant El After adjustment

F-C5-012 Revision: 00 Date: 14-12-61

Lanmﬂumuqm

Calibration Report

Certificate No.: 2201793-001-01
Equipment: Digital Thermometer with RTD {pH Meter)

Resciution: 01 g Model:  SevenEasy pH

Serial No.: 1231155210 IDNo.: UAEWAT.010/2553

Manufacturer: METTLER TOLEDO
Date of Calibration: 1 March 2022 Page Sof §
Calibration point: 15.0, 25.0 and 35.0 *c

Calibration result:

- The probe was immersed in liquid bath or dry bath to a minimum depth of 100 mm.

- Description of probe, model : NiA SMN: MiA
Dimension of probe : Diameter 4 mm., Length 100 mm..
Sheath matarial : Stainless Stesl
Standard
UUC* Reading  (°C) i Correction Value (°C) Uncertainty
Temperature ("C) + (o)

15.1 15.008 =01 0.0%8
251 25.004 0.1 0.088
351 35.002 01 0.0%3

Note

- UUC* : Unit Under Calibration

The report uncenainty of measurement was based on standard uncertainty multiplied by ge factor k= 2, providing = level of of
approximately 95 %.

====eme End

F-C5-012 Revision: 00 Date: 14-12-61
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NSC-TISI-TIS 17025
CALIBRATION D061

Calibration Certificate

Certificate No.:
Client name:

2202093-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakh Bangkok 10260

Page 1 0f§

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212
ID No.: UAE.WAS.003/2553
Order No.: 2202093
Operation No.: 2202093-001

Date of Receipt:

Date of Calibration:

Calibrated by

Mr.Manas Somsak

11 March 2022

16 March 2022

Approved by

Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 21 March 2022 ible for the Team
The ies are for a ty of ap 95%.
This Certificate is issued in with the of granted by the Thai Laboratory Accreditation Scheme which has assessed
the measurement capability of the and its 1o [ national and to the units of measuramant realzed &t the

comesponding national standards laboratory. This certificate may not be reproduced other than in full except with the prior writlen approval of the

Mational Food Instiute.

F-C5-009 Revision: 00 Date: 14-12-61

enas ey

NSC-TISI-TIS 170:
CALIERATION DD61

Calibration Report

Certificate No.: 2202083-001-01
Equipment: pH Mater Resolution: 001pH  ; 1mV
Manufacturer: METTLER TOLEDO Modal: SevanEasy pH
Sarial No.: 1230525212 Type: Bench top
ID No.: UAE.WAS.003/2553
Date of Calibration: 16 March 2022 Page 2 of §
Location: Chemical Calbration Labaoratory, National Food Institute.
Environment Condition: Ambient Temperature: | 230 £15 ) °C Relative Humidity: | 485 =5 ) %

Conditlon of Equipmant: Good Condition

Condition of this Results of Calibration

1.Calibration Methad
reference material (CRM)

2 ! Certified Material
lstruments Serial | 1D No,
2.1 DC Voltage Calibrator 2702007
2.2 Digital Thermometer 2702007
2.3 Tharmao-Hygro Mater @na.s.BTH 00553
Cetified Refersnce Material Lot No,
2.4 pH buffer 4.008 (Primary pH buffer Solution) 780012
2.5 pH buffer 6,865 (Primary pH buffer Salution) TBOD1E
2.6 pH buffar 10.01 (Primary pH buffer Solution) 780015
2.7 pH buffer 7.00 (Standard pH buffer Solution) 776840

3. This certification is traceable to The Intamational System of Unit {S1 Unit)

3.1 Instruments No.2.1 through
3.2 Instrumants No.2.2 through
3.3 Instruments No.2.3 through
3.4 Certified Reference Material No. 2.4 t0 28 traceable o
3.5 Cariified Referenca Material No. 2.7 traceable to

4, This cerificate was cerfified only for the instrument we calibrated.

In housa method : W-CC-D02 based on direct measurement by using standard voltage calbrator and certified

Manufacturer Lerificate No, Dus Daty
Fluke SCL-21F-DBBT 24 June 2022
Fluke CC-640590-01 30 Detober 2022

PONPE QR21-2787 15 Novembar 2022

Manufacturer BefN Expire Date

CPAchem PHZ16LS 21 November 2023
CPAchem PH217.LS 21 November 2023
CPAchem PH2Z0.LS 21 November 2022
CPAchem PH107.LS 8 November 2022

NSC-TISI-TIS 17025 Labaratory Accredilion of Calibration No.0075
NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
NSC-TISI-TIS 17025 Labaratory Accredilion of Calibration No.0292

Primary measurement method- Hamed cell using calibrated

and The Standard Sclutlon
preparation and certified by CPAchem Lid is accredited to IS0 17034
and ISONEC 17025

EIM Refi HI-T LodN 30.04.2020; BIM Ref HI-3 Lot 28.05,2020; BIM
RefN HI-8 Loth 30.04.2020; BIM RefN HI-10 Lot 28.05.2020. The
Standard Solution preparation and cerified by CPAchem Lid is
accredited to 150 17024 and ISO/IEC 17025

5. Thig result of calibration wae found accurate as shown on date and place of calbration only.

F-C5-012 Revision: 00 Date: 14-12-61
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Calibration Report

Certificate No.: 2202093-001-01
Equipment: pH Mater Resolution:  0.01 pH 1my
Manufacturer: METTLER TOLEDO Model: SavenEasy pH
Serial No.: 1230525212 Type: Banch top
ID No.: UAE.WAS.003/2553
Date of Calibration: 16 March 2022 Page 3 of §
Calibration Results:
1. Calibration of pH Meter { Manual Temperature Compensation at 25 °C }
Nominal DC Voltage Average Indicator Reading Uncertainty Coverage Factor
pH {mv}) " pH [2mV ) (k)
o 414917 414 0.00 0.58 2.00
2 285811 296 200 0.se 2,00
4 177462 178 4.00 058 2.00
B 59169 59 6.00 058 2.00
74 -0.00$1 o T.00 0.58 2.00
a -59.158 -59 8.00 0.58 200
10 -177.463 177 10.00 058 2.00
12 -295.812 296 1z.00 058 2.00
14 -414.119 414 14.00 n.58 2.00
2. Calibration of pH Meter with { Manual C ion a1 25 °C )
Equipment: pH Electrode Type: Combinad Electrode
Manufacturer: METTLER TOLEDO Modet. InLab Salids.
Serial No.: 0453943 ID.Na. NiA
Performance of Electrode system (Three-Point Calibration at pH4, pHT and pH10)
Certified Value s okt Rolative Slope (%) | Uncertainty Coverage Factor
@25 °C (pH) BH my (£pH) k)
4.008 4m 72 98.1 0.0071 2.00
6.BE6 6.87 B - 0.0074 2.00
10015 10.01 175 ar.4 0.0080 2.00
6.963 698 -3 - 0.0082 2.00

N9

F-CS-012 Revision: 00 Date: 14-12-61

y

NS I-TIS 17025
CALIERATION D061

Certificate No.:

Calibration Report

2202023-001-01

Equipment: Digital Thermometer with RTD (pH Meter)
Resolufion: i "o Model:  SevenEasy pH
Serial No.: 1230525212 10 Ne.: UAE. WAS.D03/25563
Manufacturer: METTLER TOLEDO
Date of Calibration: 16 March 2022 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute.
Environment Condition: Ambient Temperature (230 + 10 ) °c
Relative Humidity (50 4} %
Condition of this results of Calibration:
1. Caliibration Mathod : - In house method: W-TE-025 by 1 with standard
- The Calibration is determined by comparing with a known temperature
from a standard resislance thermometer,
- The temperature scale in use at this laboratary is the International
Temperature scale of 1920 { [TS-80 ).
2. Reference Standard Instrument :
Instrumant Modal Sarial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0851464 24-Jun-22 TISTR
Platinum Resistance Thermometer (PRT) SE2TA 877332

Support Equipment :

3. This i is

- Low Temperature Bath (ISCCAL-G), Madel: Europa-B Plus Basic, S/IN: 341592/2

o s System of Units (S1 Unita).

4. This certificate was certified only for the instrumant we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of Calibrated item Good

7. Result of Calibration ;

Without adjustment

l:l After adjustment

F-C5-012 Revision: 00 Date: 14-12-61
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Calibration Report

Certificate No.: 2202083-001-01
Equipment: Digital Thermometer with RTD {pH Meter)
Resolution: 01 "o Model:  SevenEasy pH
Serial No.: 1230525212 ID Mo UAEWAS003/2553
Manutacturer: METTLER TOLEDO
Date of Calibration: 16 March 2022 Page 5of 5
Calibration point: 15.0, 25.0 and 35.0 °C

Calibration result:

- The probe was immersed in liquid bath or dry bath to @ minimum depthef 120 mm,

- Description of probe, model : NIA SN : NIA
Dimension of probe : Diameter 3.5 mm, Length 135 mm.,
Sheath material ; Stainless Steel
Standard Unecertainty
UuUC* Readi "C;| ion

eading  (°C) Temperature (C) Correction Value (°C) S
15.2 15.001 0.2 0.089
25.2 25.002 -0.2 = 0.009
352 35.002 -0.2 0.088

Mote - UUC*: Unit Under Calibration

\\‘i"l"H-’/

T e~
AN
o0 oyl
s NSC-TISI-TIS 17025
CALIBRATION 0061
Calibration Certificate
Certificate No.: 2202934-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udi k 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2202934

Operation No.:

Date of Receipt:

2202934-001

13 May 2022

Date of Calibration: 13 May 2022

Calibrated by  Mr.Manas Somsak Approved by /l; i

Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 25 May 2022 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standards laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65

The report uncertainty of measurement was based on standard uncerainty mulliplied by coverage faclor k= 2, providing a level of confidence of
approximalely 95 %,

B End -

F-CS-012 Revision: 00 Date: 14-12-61
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Foundsation for Industrial Oevelopenent Mational Food Instifute
Food Industrial Lsberatary Serice Cenrer

Calibration Report

Certificate No.: 2202934-001-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR204 Resolution:  0.0001 g
Serial No.: C117635043 ID No.: UAEWAS.012/2564

Capacity: 220 g
Date of Calibration: 13 May 2022 Page 2 of 4

Environment Condition: Amblent Temperature 223 + 0.1 °C  Relative Humidity: 47 = 3 %

Place of Calibration:  Balance room (Water Analysis Unit), UNITED ANALYST AND EMGINEERING CONSULTANT €O, LTD.
Condition of Equipment Geod Condition

Conditi f This Resuits of Calibration:

1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

Standard Weight Class E2 1mg to 2000 B505567572 TCS M22041375 23 April 2023
Instrument Model Serial No  Calibrated By Certificate No.  Due Date
Therma-Hygro Meter PONPE 490 NFLETH 010718 Quality Reborn QR22-0350 18 February 2023

3. This certification is traceable to SI UNIT

4, This certificate was certified only for the instrument we callbrated.

5. Thig result of calibration was found accurate as shown on date and place of calibration only.
1. Repeatability of Reading:

Nominal Value (g } Standard Deviation of Readini g)
100 0.000033
200 0.000032

2. Off-Center Error:
A mass of 50 g was placed and moved to various position on pan.
The balance reading obtzined is given in the table.

oG
BN
o 4

1 2 3 4 5 6 {Maximum Difference)

L g ¢ g )¢ g ylC g J1C g JI( g} (g )
50.000 | 50.000 | 50.000 | s0.000 | s0.000 | 50.000 0.000 ﬁ/

F-C5-012 Revision: 01 Date: 20-04-65
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dation for Industrial Development MNational Food Institute

Food indusrial Laboratary Serice Center

Calibration Report

Certificate No.: 2202934-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR204 Resolution:  0.0001 g
Serial No.: 117635043 1D No.: UAE.WAS.012/2554
Capacity: 220 g
Date of Calibration: 13 May 2022 Page 3 of 4
lil (Continued)
Calibration Range: (0 -200g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor

{9} (9 ) [ (9} (+ 9 ) L3

Unload 0.00000 0.0000 0.0000 0.000085 2.00

0.01 0.01000 0.0100 0.0000 0.000085 2.00

0.02 0.02000 0.0200 D.0000 0.000085 2.00

0.05 0.05000 0.0500 0.0000 0.000085 2.00

0.1 0.10001 0.1000 0.0000 0.000085 2.00

0.2 0.20001 0.2000 0.0000 0.000085 2,00

0.5 0.50002 0.5000 0.0000 0.000085 2.00

1 1.00001 1.0000 0.0000 0.000085 2,00

2 2.00003 2.0000 0.0000 0.000086 2.00

3 3.00004 3.0000 0.0000 0.000087 2.00

5 5.00002 5.0000 0.0000 0.000087 2.00

i0 10.00001 10.0000 0.0000 0.000088 2.00

20 20.00004 20.0000 0.0000 0.000052 2.00

30 30.00005 30.0001 -0.0001 0.00010 2.00

40 40.00008 40.0001 0.0000 0.00011 2.00

45 45.00010 45.0001 0.0000 0.00013 2.00

F-C5-012 Revision: 01 Date: 20-04-65
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CALIERATION 0061

Calibration Report

Certificate No.: 2202934-001-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR204 Resolution:  0.0001 g
Serial No.: C117635043 1D No.: UAE.WAS.012/2564

Capacity: 220 g
Date of Calibration: 13 May 2022 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
L g3 (g} L { 9 ) (£ g ) L
50 50.00004 50.0001 -0.0001 0.00011 2.00
55 55.00006 55.0001 0.0000 0.00012 2.00
60 60.00005 60.0001 -0.0001 0.00012 2.00
65 55.00007 65.0002 -0.0001 0.00013 2.00
70 70.00008 70.0002 -0.0001 0.00013 2.00
75 75.00010 75.0002 -0.0001 0.00013 2.00
B0 80.00009 80.0002 -0.0001 0.00014 2.00
BS 85.00011 85.0002 -0.0001 0.00014 2.00

a0 90.00012 90.0002 -0.0001 0.00015 200 |
100 100.00008 100.0003 -0.0002 0.00016 2.00
120 120.00011 120.0003 -0.0002 0.00018 2.00
150 150.00012 150.0004 -0.0003 0.00021 2.00
200 200.00015 200.0004 -0.0003 0.00028 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & |

providing a level of confidence of approximately 95 %.
G e /ﬁz

F-C5-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION 0061

National Food Institute, Ministry of Industry, Thailand \/

strict, Bangkok 10700, Thaland. | I fl

vrfiarth E-mall : c

Calibration Certificate

Certificate No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 10f 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR
Serial No.: 1122100406
ID No.: UAE.WAOD.004/2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by  Mr.worapob Sooktong Approved by

Scientist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory

Date of Issue: 30 November 2021 Responsible for the Technical Management Team
The uncertainties are for a confidence p ility of app Iy 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the

units of measurement realized at the corresponding national standards laboratory. This certificate may not be ced other
than in full except with the prior written approval of the National Food Institute. Lan

F-C5-009 Revision: 00 Date: 14-12-61
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CALIBRATION 0061

fiorth  E-mail NSC-TISI-TIS 17025
CALIERATION 0061

A National Food Instfitute, Ministry of Industry, Thailand \/

ax 1 +66 [0) wth E-ma

Calibration Report

Calibration Report

Certificate No.: 2200708-001-01 Certificate No.: 2200708-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AX 105 DR Resolution:  0.00001 g/ 0.0001 Model: AX 105 DR Resolution:  0.00001 g/ 0.0001 g
Serial No.: 1122100406 ID No.: UAE.WAC.D04/2546 Serial No.: 1122100406 ID No.: UAE.WAD.DD4/2546
Capacity: 110 g Capacity: 110 g
Date of Calibration: 24 November 2021 Page 2 of 4 Date of Calibrati 24 2021 Page 3 of 4
Environment Condition: Ambient Temperature: 220 + 0.5 °C  Relative Humidity: 39 &+ 1 % Calibration Results:  (Continued)
Place of Calibration: Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. : " 0-100 g
Condition of Equipment: Good Condition _
Conditi f This Results of Calibration: Calibration Adjustment: Internal Calibration
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019 3. Departure from Nominal Value: ( Range: 0 - 30 g ; Resolution: 0.00001 g )
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date Mominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
Standard Weight Class E2 1-500 15880 TCS M20111955 28 November 2021
e s i g g (g (g ( o) it g3 &
Standard Weight Class E2 1-500g 15882 TCS M20111965 28 November 2021 il it § Sidoct T 5
Instrument Model Serial No.  Calibrated By Certificate No. Due Date i ; - i :
Therme-Hygro Meter 1Al @awshl BTHO03/S5  Quality Rebom QR21-0297 15 February 2022 0.01 0.009998 0.01000 0.00000 0.000011 2.00
3. This certification |5 traceable to ST UNIT 0.02 0.019997 0.02000 0.00000 0.000012 200 |
4. This certificate was certified only for the instrument we calibrated, 0.05 0.050001 0.05000 0.00000 0.000011 2,00
5. This result of calibration was found accurate as shown on date and place of calibration only. 0.1 0.100002 0.10000 0.00000 0.000012 2.00
i . 0.2 0.200004 0.20000 0.00000 0.000013 2.00
1. Repeatability of Reading:
0.5 0459954 0.50000 -0.00001 0.000014 2,00
Nominal Value  { g ) Standard Deviation of Reading (g} 1 0.9999685 1.00000 0.00001 0.000026 00
15 0.0000057 2 1.999989 1.99998 0.00001 0.000019 2,00
30 0.0000084 5 4.999979 4.99558 0.00000 0.000022 2.00
50 0.000053 10 10.000026 9.09994 0.00009 0.000074 2.00
100 0.000048
20 20.000037 15.99991 0.00013 0.000059 2.00
2. Off-Center Error:
i - 30 30.000063 30.00000 0.00006 0.00013 2.00
A mass of 50 g was placed and moved to varicus position on pan.
The balance reading cbtained s given in the table.
o jo
o @ (el O]
v m
i 2 3 4 - [ {(Maximum Difference)
{ g 38E ¢ 3O I0Cp ¥4 o 31 g 7 (o)
50.0000 50.0000 49.9999 50.0000 49.9999 49.9999 0.0001

LAanN{Y bty

F-CS-012 Revision: 00 Date: 14-12-61
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National Food Institute, Ministry of Industry, Thailand \/

H S,
2008 Sol 36, Arun Amarin Road, Bang I Khan Subdistrict, Bang Phlat District, Bangkok 10700, Thailand I I l : = ,\L\\C—’/Fﬂ//-‘
NSC-TISI-TIS 17025 ol 2425 BEEE Fax: $55. [ 2SS EESE ebie:vewwiflordh Eomal - cdlsfiodh 1 ! TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Mé
S S Ol sttt e el Ll e S e ekt cE b SRt i - » y 4 CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %5
------------------------------ i N 534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 Tl o e
- » NSC-TISI-TISIT028
\I_- TEL.{0-2717-3 FAX.0-2719-9484 CALIBRATION D008
Calibration Report
Cert. No.: 22Thi304
. . . Page.: 10of 3
Certificate of Calibration
Certificate No.: 2200708-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDD Equipment : Hot Air Oven
Model: AX 105 DR Resolution:  0.00001 g/ 0.0001 g
Serial No.: 1122100405 ID No.: UAE.WAO.004/2546 Manufacturer : Memmert
Capacity: 110 g
Date of Calibration: 24 2021 Paged of 4 Motie) UF 55
Calibration Results:  (Continued g
( ) Serial No. : B212.0411
li n Range: 0-100 g
Calibration Adjustment: Internal Calibration D No. : UAE.WAD.005/2556
3. Departure from Nominal Value: ( Range: 31 - 100 g ; Resolution: 0.0001 g )
Submitted by : United Analyst and Engineering Consuiltant Co.,Ltd.
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor 3 Soi Udomsuk 41, Sukhumvit Road,
2 a3 g8 e od § ¢ (% g4 P Bangchak, Phrakhanong,
Bangkok 10260
40 40.00000 39,9999 0.0001 0.00014 2.00
45 44.99998 44,0999 0.0001 0.00015 2.00 Location;: Lab Flear:2
50 45.99999 49,9999 0.0001 0.00016 2.00 Received Order : 7 April 2022
55 54.99997 54,9008 0.0002 0.00016 2.00 Callbration Date : 7 April 202";
Ambient Temperature : (26+10) C
60 60.00002 59,9999 0.0001 0.00018 2.00 %
Relative Humidity : (50+30)%
65 65.00000 64,9999 0.0001 0.00018 2.00
70 70.00003 69.9999 0.0001 0.0001% 2.00 Calibrated by : Man Pattanapongpaiboon
75 75.00001 74.9999 0.0001 0.00020 200
80 80.00005 79,9958 0.0003 0.00021 2.00
A H :
85 85.00003 84,0998 0.0002 0.00022 2.00 PRroved by mﬂl& .
Approved Signatory
50 §9.99999 89,0998 0.0002 0.00021 2.00 ¢ ¥Pomiipns Taiieys
100 99.99957 99,9958 0.0002 0.00020 2.00 (/) Malee Butkruea

() Suwit Imjai

Issue Date : 18 April 2022

The Uncertainties are for a confidence probability of approximately 95%

This cert not be reproduced other than in full. except with the prios writ

fCe

Approval of the ale Services 3 : Equipment Calibration &

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a

level of confidence of approximately 95 %. ¥
L wné{égﬂmuqu nshslumunay

F-C5-012 Revision: 00 Date: 14-12-61 A 0040245




Equipment : Hot Air Oven Cert. No.: 22TM304
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2204-00150C-1

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on |TS-20,

Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Cert. No.

1) Data Acquisition 34970A MY41021843 22L.M4
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source

Serial No. Due Date

10 Jan 2023

Equipment : Hot Air Oven Cert. No.: 22TM304

Condition As-Received : Used ltem Page.: 30of 3

Reference : 2204-00150C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration | UUC* uuc* Temperature Temperature Overall Uneensiniy Coverage
Point Setting | Reading stability uniformity Variation Factor
(*c) (°c) (c) (£°C) (c) (°c) (+°C) k
104.0 104.0 104.0 0.040 0.57 0.80 0.42 2
120.0 120.0 120.0 0.1 0.82 1.1 1.1 2
180.0 180.0 180.0 0.12 1.4 2.0 1.1 2

Calibration Measured Temperature | “C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 104.403 | 104.220 | 104.517 | 104.474 | 103.778 | 103.859 | 104.292 | 104.357 | 104.319
120.0 120.183 | 119.878 | 120.238 | 120.355 | 119.476 | 119.455 | 120.046 | 120.173 | 120.199
180.0 180.502 | 179.929 | 180.655 | 1B0.797 | 179.012 | 179.044 | 180.043 | 180.305 | 180.340

Fresh air setting : Close nment during calibration
| Beginning Finished
{2 R Temp. ( °C ) 28 28
REL.Humid. ( % ) 56 55
" 2 AC Supply ( Volt ) 221 224
og (ref.}
H 8 EHfz 8 Ref. Std. ID No.: @
7 / Calibration Point ( °C )
_____:1J o D
Wiz, mz% 4 Position :| (120,180) (104)
2 1 21-04TC-01 | 18-04RTD-01
2 21-04TC-02 | 18-04RTD-02
: : 3 21-04TC-03 | 18-04RTD-03
Probe Installation Details :  Dimension of Chamber : 4 21-04TC-04 | 18-04RTD-04
a= 50 ocm b= 950 ——m 5 21-04TC-05 | 18-D4RTD-05
b= 50 ©com s 0:80.==m 8 21-04TC-06 | 18-04RTD-06
c= 50 em H= o B 7 21-04TC-07 | 18-04RTD-07
g —— e —tt 8 | 21-04TC-08 | 18-04RTD-08
9 (ref) | 21-04TC-09 | 18-04RTD-09

Wl .

anaslumuay

a 1104316

Average® : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout cbservation.
uuc* @ Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.
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DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

NSC-TISI-TES 17026
CALIBRATION 0404

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

CERTIFICATE OF CALIBRATION

Certificate No.:  SP22-016 Page 1of5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

Location of calibration : Laboratory 315

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Agilent Technologies

Model : Cary 60

Serial No.: MY15410009

ID No. : N/A

Received Date : 23 May 2022

Calibration Date : 23 May 2022

Issue Date : 26 May 2022

Condition Instrument :  Good

Calibrated by : Lﬂq pﬁ' Approved by :

( Mr.Tanawut Rittidach )

%>

( Ms. Chonthicha Sangngern )

Technical Manager Quality Manager

The calibration result is applied only 1o the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its bility to ized national

ds and 1o the unit of measurement realized a1 the corresponding

national dards lab . This certi may not be reproduced other than in full except with the prior written approval of the DQE‘Scrviws Co,, Lid.

1))

FM-?DR-&Z RO 141172021

DQE Services Co.,Ltd.

DQE Services 32 50i Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NEC-TESL-TIS 17425

REPORT OF CALIBRATION
Certificate No.:  SP22-016 Page 2 of 5
Environment Condition : Ambient Temperature 25 £ 5 i e
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability : This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 1.5 nm.
Scan Speed of UUC 90 nm/min
Scan Interval of UUC: 0.15 nm.

Resolution of UUC: Photometric  0.0001 Abs.

Wavelength 0.1 nm.

enasluauau
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DQE Services 2 SoiLadprurWanghin 55, Ladprao-Wanghin Rdl, Ladprao, Ladpro, Banghok 10230

DQE Services Co.,Ltd.

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NSC.MSLTIS 17028

DQE

Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 535, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

HEC-TISLTES 17038
CALERATION 0404

REPORT OF CALIBRATION

Certificate No. : SP22-016

Calibration Results : Without adjustment

Photometric Accuracy :

Page 3 of 5

REPORT OF CALIBRATION

b
FM-708-02 RO1 1/11/2021

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
- 0.5787 0.5755 0.0032 0.0031 2.00
1.0490 1.0436 0.0054 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5607 0.5588 0.0019 0.0034 2.00
o 1.0247 1.0232 0.0015 0.0035 2.00
2.1229 2.1211 0.0018 0.0082 2.00
0.0000 0.0000 0.0000 0.0028 2.00
T 0.5236 0.5197 0.0039 0.0029 2.00
0.9634 0.9625 0.0009 0.0028 2.00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 -0.0001 0.0001 0.0028 2,00
i 0.5191 0.5171 0.0020 0.0031 2.00
1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5523 0.5509 0.0014 0.0030 2.00
= 1.0809 1.0799 0.0010 0.0029 2.00
2.0391 2.0329 0.0062 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
g 0.5601 0.5584 0.0017 0.0031 2.00
1.0512 1.0498 0.0014 0.0029 2.00
]
1.9294 1.9265 0.0029 {).0082 \l 2.00 3

Certificate No. : SP22-016 Page 4 of 5
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(um.) (Abs) (Abs) (Abs) (Abs) K
0.0000 0.0001 -0.0001 0.0050 2.00
. 0.7478 0.7421 0.0057 0.0056 2.00
0.0000 0.0000 0.0000 0.0050 2.00
B 0.8686 0.8619 0.0067 0.0059 2.00
0.0000 0.0000 0.0000 0.0050 2.00
e 0.2912 0.2896 0.0016 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
w2 0.6448 0.6403 0.0045 0.0055 2.00
]
ensluauau
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DQE Services Co.Ltd. DQE Service Co,Lid.
N, . . . .
DQE : 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 DQE ., \ices 325oi LadpraoWanghin 55, Ladprao-Wanghin Ra. Ladprao, Ladprao, Bangkok 10230
Services Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NecTaena o y
CERTIFICATE OF CALIBRATION
REPORT OF CALIBRATION
Certificate No.: SP22-007
Certificate No. : SP22-016 Page 5of 5 SRR Page 1 of 5
Wavelength Accuracy : Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
CRMs Val UUC Readi Correcti Uncertai C factor . ’
R ROk EEREnOE L R Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
(nm.) (nm.) (nm.) (nm.) k
241.72 2420 -0.28 0.18 2.00 Bangkok 10260
279.45 2795 -0.05 0.18 2.00
28781 287.5 031 0.18 2.00 Location of calibration : Laboratory 315
334.06 3335 0.56 0.18 2.00 . ;
Equipment :  UV-Vis Spectrophotometer
360,93 360.5 0.43 0.18 2.00
418.59 418.0 0.59 0.18 2.00 Manufacturer :  Hitachi
445,94 445.4 0.54 0.18 2.00
Model : U-1900
453.66 453.2 0.46 0.18 2.00
460.02 459.7 0.32 0.18 2.00 Serial No.: 2021-064
536.59 536.2 0.39 0.18 2.00
637.98 6383 -0.32 0.18 2.00 1D No. : UAE.WAS.006/2552
431.38 431.0 0.38 0.18 2.00
Received Date : 20 January 2022
472.50 472.5 0.00 0.18 2.00
513.47 513.5 -0.03 0.18 2.00 Calibration Date : 20 January 2022
528.88 528.5 0.38 0.18 2.00
573.17 573.0 0.17 0.18 2.00 Issue Date : 24 January 2022
585.35 585.0 0.35 0.20 .
s Condition Instrument :  Good
684.40 684.7 -0.30 0.18 2,00
" s
740.72 740.8 -0.08 0.20 2.00 Calibrated by : TU) gﬂ’ Approved by : AT 9,_,1/1
T48.55 748.5 0.05 0.18 2.00 ( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
§07.03 807.3 -0.27 0.18 2.00 Technical Manager Quality Manager
£79.28 879.0 0.28 0.18 2.00 The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.
Remark : - UUC = Unit Under Calinration The apability of the and its. bility to ized national standards and 1w the unit of realized at the
< RUA = Not Avaiabis national standards Thi: ificate may not be | ather than in full exccpt with the prior written approval of the DQE Services Co., Lid,
= The result exp inty of U is stated as the standard inty of iplied by the coverage factor & ,
which for & normal distributi s toa age ility of i 95%
FM-T08-02 RO1 1/11/2021
- * Indicates non TISI accredited Y
1
- End of Certificate - l’ﬂﬂﬁ'ﬁlﬂ FI’JUQ!J Lﬂﬂm}"l&ﬁ]']uﬂu
¥ 9
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DQE Services Co.,Ltd,

DOE ¢ ices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 B

DQE Services 12 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd. Ladprao, Ladprao, Banghok 10230

DQE Services Co.,Ltd.

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com yacsina rezs
REPORT OF CALIBRATION
Certificate No. :  SP22-007 Page 20f5
Environment Condition: Ambient Temperature 25 + 5 e
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
© Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0. nm.

Resolution of UUC: Photometric  0.001 Abs.

Wavelength 01 nm.

REPORT OF CALIBRATION

FM-T08-02 RO1 1/11/2021

Laﬂmﬂumuqu

Certificate No. : SP22-007 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) {Abs) {Abs) k
0.0000 0.000 0.0000 0.0028 2.00
o 0.5787 0.577 0.0017 0.0031 2.00
1.0490 1.050 -0.0010 0.0029 2.00
2.1900 2.183 0.0070 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
440 0.5607 0.560 0.0007 0.0034 2.00
1.0247 1.023 0.0017 0.0035 2.00
2.1229 2.118 0.0049 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
465 0.5236 0.521 0.0026 0.0030 2.00
0.9634 0.963 0.0004 0.0029 2.00
1.9763 1.974 0.0023 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.518 0.0011 0.0031 2.00
el 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.996 0.0027 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
s 1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2,033 0.0061 0.0079 200
0.0000 0.000 0.0000 0.0028 2.00
e 0.5601 0.562 -0.0019 0.0031 2.00
1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.925 0.0044 0.0079 2.00
FM-T08-02 RO 1/11/2021
1
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DQE Services Co.,Ltd.

DQE " 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

DQE Services Co.,Ltd.

DQE S = 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo(@gmail.com

REPORT OF CALIBRATION

Certificate No. : SP22-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage lactor
(nm.) (Abs) (Abs) (Abs) (Abs) k
235 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.746 0.0018 0.0057 2.00
— 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.861 0.0076 0.0059 2.00
313 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.291 0.0002 0.0051 2.00
350 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.638 0.0068 0.0055 2.00

FM-T08-02 RO1 1/11/2021

Laﬂmﬂumuqu

REPORT OF CALIBRATION

Certificate No. : SP22-007 Page 5of35

Wavelength Accuracy :

CRIVis Vaiues | UUC Reading Correciion Uncertainty Coverage facior

(nm.) (nm.) (nm.) (nm.) k

241.54 240.8 0.74 0.18 2.00
279.40 2785 0.90 0.18 2.00
288.70 288.0 0.70 0.18 2.00
33422 333.5 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2,00
418.48 418.0 0.48 0.18 2.00
446.70 446.0 0.70 0.18 2.00
453.20 453.0 0.20 0.18 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637,94 6372 0.74 0.18 2.00
440.74 440.0 0.74 0.18 2.00
47222 471.6 0.62 0.18 2.00
513.70 513.0 0.70 0.18 2,00
528.72 528.0 0.72 0.18 2.00
574.60 573.8 0.80 0.18 2.00
585.48 584.6 0.88 0.20 2.00
684.63 684.0 0.63 0.18 2.00
740.27 739.8 0.47 0.20 2.00
T48.28 7478 0.48 0.18 2,00
807.16 806.4 0.76 0.18 2.00
879.70 878.8 0.90 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaisble

- The result inty of U is stated as the standard inty of: iplied by the coverage factor k ,

which for a normal distributi 0 & coverage ility of ap i 95%

- * Indicates non TISI accredited

- End of Certificate -

FM-T08-02 RO1 1/11/2021
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DQE Services Co.,Ltd.
DQE Services 32 SeiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

CERTIFICATE OF CALIBRATION

Certificate No. :  SP22-008 Page 1of5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

Location of calibration : Laboratory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Serial No.: 21E22-009

ID No. : UAE.WAT.051/2564

Received Date : 20 January 2022

Calibration Date : 20 January 2022

Issue Date : 24 January 2022

Condition Instrument :  Good

Calibrated by : ') ) r\f Approved by : @ 5 o9
( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Technical Manager Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

The measarement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

national standards Thi ifi may not be duced other than in fall except with the prior written approval of the DQE Services Co., Lid.

FM-708-02 RO1 1/11/2021

Laﬂmﬂumuqu

DQE Services Co.,Ltd.

DQE Seryices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpra, Ladprao, Bangkok 10230

.Y
L}

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com nac. s 7oz
REPORT OF CALIBRATION
Certificate No,: SP22-008 Page 2 of 5
Environment Condition: Ambient Temperature 25 + 5 e
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 QOctober 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 1.5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC: Photometric  0.001 Abs.

Wavelength 0.1 nm.

FM-708-02 RO1 1/11/2021
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DQE Services Co.,Ltd.

DQE Services

DQE Services Co.,Ltd,

32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 B

Phone : +66 (0)2 538 2054, Email ; dgeservicesinfo@gmail.com

RCTISITES 17628
CAUBRATIGN Datd

DQE Services 2 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 5? o -
Phone : +66 (0)2 538 2054, Email : dgeservicesinfof@gmail.com NaCTaLTIS 17028
REPORT OF CALIBRATION
Certificate No. : 5SP22-008 Page 3of5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
i 0.5787 0.576 0.0027 0.0031 2.00
1.0490 1.046 0.0030 0.0029 2.00
2.1900 2.182 0.0080 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
. 0.5607 0.559 0.0017 0.0034 2.00
1.0247 1.023 0.0017 0.0035 2.00
2.1229 2,116 0.0069 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
= 0.5236 0.521 0.0026 0.0030 2.00
0.9634 0.962 0.0014 0.0029 2,00
1.9763 1.970 0.0063 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
) 0.5191 0.519 0.0001 0.0031 2.00
1.0003 0.999 0.0013 0.0033 2.00
1.9987 1.992 0.0067 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
o 1.0809 1.080 0.0009 0.0030 2.00
2.0391 2.031 0.0081 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.560 0.0001 0.0031 2.00
03 1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.922 0.0074 0.0079 2.00

REPORT OF CALIBRATION

Certificate No. : 5SP22-008

Photometric Accuracy :

Page 4 of 5

Laﬂmﬂumuqu

FM-T08-02 RO 171172021

Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) {Abs) (Abs) (Abs) (Abs) k
235 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.747 0.0008 0.0057 2.00
g¥5 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.865 0.0036 0.0059 2.00
43 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.290 0.0012 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
e 0.6448 0.640 0.0048 0.0055 2,00
FM-708-02 R01 1/11/2021
1
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DQE Services Co.,Ltd.
DQE Servicas 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 o
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com e rsns s
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 50f5
‘Wavelength Accuracy :
CRvis Values UUC Reading Correction Unecertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k

241.72 241.0 0.72 0.18 2.00

279.45 279.0 0.45 0.18 2.00

287.81 287.0 0.81 0.18 2.00

334.06 333.5 0.56 0.18 2.00

360.93 360.0 0.93 0.18 2.00

418.59 418.0 0.59 0.18 2,00

445.94 445.5 0.44 018 2.00

453.66 453.0 0.66 0.18 2.00

460.02 459.5 0.52 0.18 2.00

536.59 536.0 0.59 0.18 2.00

637.98 637.5 0.48 0.18 2.00

431.38 431.0 0.38 0.18 2.00

472.50 472.0 0.50 0.18 2.00

513.47 513.0 0.47 0.18 2.00

528.88 5285 0.38 0.18 2.00

573.17 573.0 0.17 0.18 2.00

585.35 585.0 0.35 0.20 2.00

684.40 684.0 0.40 0.18 2.00

740.72 740.5 0.22 0.20 2.00

T48.55 T48.5 0.05 0.18 2.00

807.03 807.0 0.03 0.18 2.00

879.28 879.5 -0.22 0.18 2.00

Remark : - UUC = Unit Under Calinration

- NIA = Not Avainble

- The result ity of U is stated as the standard inty of: iplied by the coverage factor &,

which for a normal distributi o & coverage ility of i 95%
- * Indicates non TIS] accredited
- End of Certificate -

FM-708-02 RO1 171172021

Laﬂmﬂumuqu
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Foundation for industrial Development Mational Food Institute
Food Industrial Laboratory Service Center

Verification Certificate

Certificate No.: 2203368-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4

Equipment: Digestor Unit
Manufacturer: VELP SCIENTIFICA
Model: DKL20

Serial No.: 213517

ID No.: UAE.WAS.005/2555
Order No.: 2203368
Operation No.: 2203368-001
Date of Receipt: 22 June 2022
Date of Calibration: 23-24 June 2022

Calibrated by  mr.nuttapol Niyomchat Approved by
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 30 June 2022 Responsible for the Technical Management Team

The uncertainties are for a confid probability of approxi y 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which
has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units of
measurement realized at the corresponding national standards laboratory, This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65

mﬂamﬂnﬁzﬁmuaﬁmam u.rwwau‘u umu&:-nﬁ
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Foundation for Industrial Development MNational Food Institute

Verification Report

Certificate No.: 2203368-001-01
Equipment: Digestor Unit
Model: DKL20 Serial No.: 213517

Resolution: 1 °C 1D No.. UAEWAS.005/2555
Manufacturer: VELP SCIENTIFICA
Date of Calibration: 23-24 June 2022 Page 2 of 4

Location: Laboratory Room, NATIONAL FOOD INSTITUTE

Environment Condition: Ambient Temperature ( 25 £ 1 ) °C
Relative Humidity ( 58 £8 1%
Line Voltage ( 224 £ 2 ) Vot

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type S/R into its chamber and Calibration according to
NFI Method W-TE-026 based on BS 4309 : 1968 : LABORATORY ELECTRIC RESISTANCE FURNACE.
- The temperature scale used was based on ITS- 90 .
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No. Certificate No. Due Date Through
Digital Thermometer 34970A MY44D45576/MY41194453 .M. Technical
with Thermocouple Type R R/CH1 to R/CH3 i 5May-2023 | Center Laporatory

3. This certificate is traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
UUC* Description
Timeof Record 1 Hour 6  Minute At 380 T

7. Result of Calibration :

Without adjustment || After adjustment

F-C5-012 Revision: 01 Date: 20-04-65

asamnssUWTEIUYadSdaanIULIE S
AUEUSMSASuUUEIN S3@aInnsSsUatis

Foundation for Industral Oevelopment National Food Instute
Food Industrial Laboratory Senice Center

Verification Report

Certificate No.: 2203368-001-01
Equipment: Digestor Unit
Model: DKL20 Serial No.: 213517

Resolution: 1 e ID Mo.: UAE.WAS.005/2555
Manufacturer: VELP SCIENTIFICA

Date of Calibration: 23-24 June 2022 Page 3 of 4

Calibration point: 380 °C
Calibration result:
Tablel : Reporting of Temp

UUC* Settin uuC* Readin Standard Uncertain
Block No. Pl 9 e 9 | stability (x°c) |,, Sanderd oty poes ty
1 380 378 - 380 0.23 381.88 24
2 380 378 - 380 0.64 382.15 2.4
3 380 378 - 380 0.21 382.38 24
rl 380 378 - 380 0.40 380.44 2.4
5 380 378 - 380 0.34 378.52 24
5 380 378 - 380 0.25 379.64 2.4
7 380 378 - 380 0.31 382.496 24
8 380 378 - 380 0.29 381.13 2.4
3 380 378 - 380 0.36 382.25 24
10 380 378 - 380 0.17 382.23 2.4
11 380 378 - 380 0.24 382.47 24
12 380 378 - 380 0.39 38163 2.4
13 380 378 - 380 0.63 382.02 25
14 380 378 - 380 0.46 382.39 2.5
15 380 378 - 380 0.38 381.69 25
16 380 378 - 380 0.38 377.97 2.4
17 380 378 - 380 0.50 379.87 2.4
18 380 378 - 380 033 380.73 2.4
19 380 378 - 380 0.56 378.47 2.4
20 380 378 - 380 0.41 378.77 24
Mote:

-UuUC* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC,
- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at least half an hour after reaching steady state.
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,
providing a level of confidence of approximately 95 %.
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FossCare™

FOSS Preventive Maintenance Protocol

Custhmer ! UAE
ellee 269

" 12 monthe Mo of carmel
12 months MO, O 5amipe

(if applicable):

< /N (79052

Instrument Kjeltec™ 2100

between interval and no. of samples analysed)

Preventive maintenance kit (P/N) 10009965

Introduction

A maintenance protocol provides systematic and functional means of maintaining a specific instrument
type. The recommended PM interval depends on the operational conditions and is based on our extensive
experience and knowledge of manufacturing and maintaining analytical instruments.

Apart from sample throughput, the environmental conditions also need to be considered. A demanding
environment, such as high ambient temperature, humidity, dirtiness ete can measurably shorten
component lifetime and also the maintenance and component replacement intervals.

NOTE!

The content of this protocol is subject to change over time. In order to safeguard that you obtain the
correct parts, please make sure to indicate serial no and date of installation when contacting your FOSS
representative.

Dedicated An

FOS5 Analytical A5
£4 Slangerupgate

FOSS Analytical AB
010 3371 Box 70

Tel +46 42 361500
Fax +46 42 340349

DE-3400 Hillerad port@foss.dk SE-263 21 Haganas E-mail support@foss.dk
Denmark Web v, foss.dk Sweden Web wwow. foss.dk
Custorner Suppert, 1001 4572/ Rev, 3 142)

enasluniugu

Maintenance Procedure

Exchange of Parts and Cleaning

Step Action Part P/N (0]
1 Replace Adapter for dig. tube 250 ml 1000 0056 | []
Z Replace . Non return valve 10003538 | [
3 Replace valves in alkali pump Valve kit reagentfwater pump i 15750093 | O
4 Replace steam tubing Silicone tubing 8:'1-? mm 1582 o006 | ]

5 Replace alkali tubing o Tubing reinforced for alkali 1582 0011 - |
6 ”R_eplace water tubing Tubing PVC 811 mm o 1582 0004 |:| i
7 Cleaning Steam generator . O
8 | Cleaning Splash head ) O

Check and Adjustments

Step Action Module Measured Limits 0] 4
1 Check alkali volume, 10 mifstroke Alkali pump «ﬁ,‘ ¢ & | At50 ml-0/+3 ml EZ!‘
2 Check distillation volume 12 gﬂ/ 100 - 150 ml4 min | [
3 | Check front par-ml switches [
4 Check cables and electrical connections ) i E]‘/
5 Check level pins in stearm generator [j
6 Check safety door switch | EII

Customer Support, 1001 4572/ Rev. 3

2(2)
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Head Office : 321,43 Nanglinchee Rd. Chongnondsee Yannawa Bangkok 10120
Thailand Tel. 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.com

Science Tech Laboratory :  279/27-29 Soi Watpoman Sathupradit 19 Rd.
Chongnondsee Yannawa Bangkok 10120 Tel. 0-2285-4101 Fax. 0-2285-4856

Job No. : JF002/22 Certificate No. : FT002/22
Received date @ Monday, May 30, 2022 . Page : 2of2
ob No. : JF002/22 Certificate No. : FT002/22 Lk lieadsy; May 312005
Page : 10f2 Condition of this calibration result

- - - 1 Reference standard materials 1 Certified Fluoride standard reference solution ( Directly measured by differential
Certificate of Calibration

potentiometry with the aid of potassium fluoride "quasi without transference”

against solutions prepared from primary reference materials from NIST)

Equipment : pH/ISE Meter
ManiiBichire s Orion 2 This certificate was certified only for the instrument we calibrated
, 3 This result of calibration was found accurate as shown on date and place of calibration only
Made in : UsaA.
Model : STAR A214 Result of Calibration
Serial No. : X36836 Function : pH/ISE Meter with Probe
ID No. : UAE.WAT.025/2560 Direct Measurement
3 First Standard concentrated = 10 ppm

Ton Selective Model : 9409BN

Secondary Standard concentrated = 100 ppm
Serial No. : ZW1-18420 ;

Slope = =52.6 mV/Dec,
Referance Electrode Model : 900100 Channel : 1
Serial No. : VX1-19809 Standard Concentrated UUC Reading Correction Stdev
Range : Oto14 pH Unit Under Calibration

( ppm) ( ppm) { ppm) ( ppm)
Resolution : 0.001 pH 0.1 mV
i o w o - ) s o Model :
Submitted by : 15 ¢'luida uowdad neud BulidieT s neudaumni $1da
= 9409BN S/N. ZW1-18420 10 10.06 -0.06 0.21
3 HDHPAUTY 41 DUUTYUIN LANUNN
900100 S/N. VX1-19809 100 100,50 -0.50 1.24
wansz Tuua ngamne 10260
Ambient Temperature : (25 3)°C
~oolloo-

Relative Humidity 5 (50t 15)% 4
Tuesday, May 31, 2022 ' #

Issue date :

Calibrateded by : Khannika Sangkham

Approved by : Ozéq Ké’

(Khannika Sangkham)

Laboratory manager

tanasluauay ensluauau



Request No. 25-65 / 0398 MTC. ACL.No. 486 / 65

CALIBRATION CERTIFICATE
NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AA4OFS, Serial No. MY13160001
2. Working standard solution “Inorganic Ventures”
Multi Analyte Custom Grade Solution, Lot No. P2-MEB675610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsukdl, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)

REFERENCE MATERIAL : Traceable to NIST “Agilent Technologles”, "Carlo Erba”
Cadmium Lot Na. 0108047046, Chromium Lot No. 0106315418, Copper Lot Nc. 0107480530, Iron Lot No. 0104697566,
Lead Lot No. 0104659473, Manganese Lot No, T1092284, Nickel Lot No, 0104978044, Zinc Lot MNo. 0100792297
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 me/l at 228.8 nm.Cd, 0.10,0 20,0.30,0.50,0.70 me/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 mg/l at 324.7 rnm.Cu, 0.10,0.30,0.50,0.70,1.00 me/l at 248.3 nm.Fe, 0.20,0.50,0.70,1.00,1.50 meg/l
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 mg/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 me/l at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 meg/l at 213.9 nm.Zn
AMBIENT CONDITIONS : Temperature 22 °C  Relative humidity 60 %

The Atomic Absorption Spectrophotometer set has been calibrated against
Reference Material traceable to National Institute of Standards and Technology { NIST ) by The Analytical
Chemistry Laboratory. The results are attached herewith.

Approved by............J95

{1 (s, ¥
Director of Anatyfical[CHgmistry Laboratory

Ref. 2025265020400522001
Calibration Date : 3 February 2022

J,.,— 1
Calibrated by Topes— ‘5;'1'[14%

( Mr. Danai Srithongkum )

I-TISTR

The results relate only to the iterns tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Request No. 25-65 / 0398 145 MTC. ACL. No. 486 / 65
CALIBRATION DATA
1. Noise Level in term of standard deviation
Element Cd Cr Cu Fe Pb Mn Ni Zn

-0.0004 0.0002 0.0007 0.0002 -0.0016 | -0.0001 | -0.0004 | -0.0001

0.0002 -0.0005 0.0010 0.0007 0.0000 -0.0003 0.0007 -0.0014

-0.0002 0.0001 0.0008 0.0000 -0.0001 -0.0003 -0.0012 -0.0006

0.0000 -0.0007 0.0007 0.0000 -0.0005 | -0.0004 | -0.0004 | -0.0012

0.0001 0.0004 0.0013 0.0014 -0.0001 -0.0001 0.0003 -0.0008

0.0000 -0.0004 0.0003 -0.0012 | -0.0005 | -0.0007 | -0.0004 | -0.0008

0.0000 -0.0009 0.0009 -0.0002 -0.0010 | -0.0008 0.0007 -0.0003

-0.0004 | -0.0003 0.0015 0.0010 -0.0005 | -0.0003 | -0.0002 | -0.0004

0.0004 0.0008 0.0014 -0.0004 | -0.0014 | -0.0005 -0.0006 -0.0003

Absorbance -0.0006 | -0.0013 0.0012 -0.0006 | -0.0006 | -0.0006 | -0.0007 | -0.0007

0.0005 -0.0003 0.0014 -0.0004 | -0.0008 | -0.0003 | -0.0006 | -0.0011

-0.0007 | -0.0014 0.0004 -0.0001 | -0.0001 0.0000 0.0000 -0.0003

0.0008 0.0004 0.0005 -0.0006 -0.0008 0.0000 -0.0005 -0.0009

0.0011 0.0002 0.0005 0.0017 -0.0016 -0.0008 0.0004 -0.0005

0.0002 0.0010 0.0014 -0.0002 | -0.0010 | -0.0010 0.0002 -0.0001

0.0001 -0.0011 0.0011 -0.0003 -0.0011 -0.0003 | -0.0008 | -0.0012

0.0000 -0.0015 0.0009 -0.0010 | -0.0011 -0.0013 0.0000 -0.0004

0.0015 -0.0012 0.0005 0.0002 -0.0017 | -0.0001 0.0005 -0.0002

0.0006 0.0014 0.0010 0.0002 -0.0003 0.0001 -0.0006 | -0.0010

0.0001 0.0003 0.0003 -0.0001 -0.0004 | -0.0002 | -0.0001 -0.0001

Average Absorbance 0.000 0.000 0.001 0.000 -0.001 0.000 0.000 -0.001
Standard Deviation 0.0005 0.0008 0.0004 0.0007 0.0005 0.0004 0.0005 0.0004 J

Continue 2/5
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Element

Conc.

(me/l)

Absorbance

Ave,
Abs.

SC  |9RSD)

0.02

0.0074

0.0062

0.0065

0.0062

0.0070| 0.0068

0.0070

0.0065

0.0065

0.0069

0.007

0.0004| 576

Cd

0.30

0.0952

0.0959

0.0951

0.0957

0.0952 | 0.0950

0.0952

0.0948

0.0955

0.0943

0.095

0.0005| 0.49

0.70

0.2213

0.2180

0.2203

0.2208

0.2234]0.2211

0.2196

0.221%

0.2201

0.2194

0.221

0.0015] 0.67

0.10

0.0096

0.0098

0.0097

0.0102

0.0106 | 0.0097

0.0098

0.0099

0.0103

0.0093

0.010

0.0004| 3.83

Cr

0.30

0.0309

0.0302

0.0300

0.0316

0.0306 | 0.0299

0.0309

0.0297

0.0311

0.0296

0.030

0.0007| 2.20

0.70

0.065%

0.0667

0.0664

0.0648

0.0656 | 0.0662

0.0658

0.0638

0.0638

0.0669

0.066

0.0011( 1.70

Q.05

0.0080

0.0075

0.0078

0.0075

0.0077 | 0.0081

0.0080

0.0075

0.0074

0.0076

0.008

0.0003 | 3.26

Cu

0.30

0.0417

0.0419

0.0412

0.0421

0.0424 | 0.0420

0.0423

0.0403

0.0a18

0.0415

0.042

0.0006 | 1.47

0.70

0.096%

0.0965

0.0972

0.0957

0.0961| 0.0958

0.0961

0.0963

0.0959

0.0872

0.096

0.0006 | 0.58

0.10

0.0090

0.0105

0.0078

0.009%

0.0091] 0.0093

0.0096

0.0094

0.0093

0.0084

0.009

0.0007] 8.11

Fe

0.50

0.0462

0.0470

0.0d64

0.0464

0.0467 | 0.0462

0.0467

0.0460

0.0468

0.0466

0.047

0.0003] 0.67

1.00

0.0867

0.0886

0.0910

0.0892

0.0897 | 0.0873

0.0892

0.0885

0.0888

0.0874

0.089

0.0013 1.43

0.20

0.0091

0.0095

0.0088

0.0087

0.0082 | 0.0094

0.0090

0.0087

0.0082

0.0090

0.009

0.0004 | 4,99

Pb

0.70

0.0322

0.0321

0.0324

0.0318

0.0335] 0.0326

0.0327

0.0315

0.0336

0.0321

0.032

0.0007 | 2.06

1.50

0.0653

0.0645

0.0663

0.0664

0.0652 | 0.0671

0.0662

0.0666

0.0657

0.0648

0.066

0.0008] 1.28

0.05

0.0092

0.0092

0.0097

0.0087

0.0085 | 0.0079

0.0096

0.0085

0.0084

0.0099

0.009

0.0007 [ 7.33

Mn

0.30

0.0516

0.0630

0.0632

0.0633

0.0634 | 0.0628

0.0640

0.0633

0.0640

0.0629

0.063

0.0007, 1.08

0.70

0.1396

0.1366

0.1386

0.1377

0.1386 | 0.1386

0.1396

0.1380

0.1374

0.1383

0.138

0.0009( 0.67

0.10

0.0102

0.0092

0.0097

0.0104

0.0091 | 0.0105

0.0105

0.0096

0.0098

0.0102

0.010

0.0005] 5.22

i

0.50

0.0488

0.0489

0.0489

0.0495

0.0484 | 0.0490

0.0481

0.0492

0.0495

0.0492

0.049

0.0004 | 0.91

1.00

0.0976

0.0979

0.0975

0.0992

0.0977| 0.0973

0.0986

0.0962

0.0985

0.0982

0.098

0.0008 | 0.85

0.05

0.0340

0.0349

0.0340

0.0352

0.0337 | 0.0351

0.0344

0.0345

0.0349

0.0343

0.035

0.0005| 1.49

Zn

0.30

0.1669

0.1653

0.1628

0.1642

0.1657 | 0.1637

0.1659

0.1652

0.1654

0.1657

0.165

0.0012] 0.72

0.70

0.2456

0.3d467

0.3445

0.3430

0.3422 | 0.3444

0.3437

0.3438

0.3435

0.3438

0.344

0.0013( 0.37
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3. Trueness
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Elerment [ Standard Value of AM| FReading Error of Measurement | Error of Measurement Uncertainty
(mg/l) (mg/l) (mg/) (36) (mg/l)
0.02004 0.019 -0.001 5.19 + 0.004
Cd 0.30060 0.291 -0.010 3.19 £ 0.006
0.70140 0.678 -0.023 3.34 +0012
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element | Standard Value of RM | Reading Error of Measurement | Error of Measurement Uncertainty
(mg/l) (mg/) (me/l) (96) (me/)
0.1002 0.101 0.001 0.80 + 0.007
Cr 0.3006 0.298 -0.003 0.86 + 0.012
0.7014 0.635 -0.066 9.47 +0.023
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Element| Standard Value of AM|  Reading Error of Measurement | Error of Measurement Uncertainty
(mg/) (meg/l) (me/l) (%) {me/l)
0.0502 0.046 -0.004 8.37 + 0.004
Cu 0.3012 0.295 -0.006 2,06 = 0.010
0.7028 0.694 -0.009 1.25 +£0.021

Continue 4/5
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3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

MTC. ACL. No. 486 / 65

Element | Standard Value of RM|  Reading Error of Measurement | Error of Measurement Uncertainty
(mg/l (mg/th (g (%} {me/l)
0.1003 0.106 0.006 5.68 + 0.008
Fe 0.5015 0.522 0.021 4.09 +0.017
1.0030 0.993 -0.010 1.00 = 0.032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM|  Reading Error of Measurement | Error of Measurement Uncertainty
(ma/1) {me/1} (mg/) (36) (me/)
0.1988 0.197 -0.002 0.91 +0.014
Phb 0.6958 0.722 0.026 307 +(.022
1.4910 1.463 -0.028 1.88 + (.041
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element| Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
{rme/1) (me/1) (mg/) (95) (mgA)
0.04955 0.054 0.004 8.98 + 0.004
Mn 0.29730 0.317 0.0197 6.63 + 0.006
0.69370 0.682 -0.0117 1.69 + 0.012
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3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

MTC. ACL. No. 486 / 65

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement Uncertainty
{mg/t {mg/l) (ma/l) {50} (el
0.099 0.102 0.003 3.03 + 0.007
Ni 0.495 0.489 -0.006 1.21 + 0.010
0.990 0.975 -0.015 1.52 + 0.020
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM|  Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/) (rne/1) (mg/l) (%) {mg/L}
0.050 0.050 0.000 0.00 +0.012
Zn 0.300 0.307 0.007 233 +0.011
0.700 0.660 -0.040 5.71 + 0.015

which gives a level of confidence of approximately 95%

Calibrated by...-# S»U»r—ly,zr_

(Mr. Danai Srithongkum)

Approved by........ 5%
Sv(Mrs. Thippay,
Director of Analytical Chemi

Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)

ol

Calibration date : 3 Fel Iary 2022
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Agilent Technologies

Agilent Technologies

Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist |

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results, Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everyihing you need io reduce unpianned downiime and keep your sysiems operaiing ai iheir peak.

For more information about Agilent Technologies services please visit our web site using the following
URL http: 1S 1 rvices

Customer Information

* Customers should provide all necessary operating supplies upon request of the engineer.

+  For customers using HF applications, the instrument should be returned to its standard sample
introduction system.

* A customer representative should be available to the engineer while performing the preventive
maintenance procedures,

* Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service.

s If a system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer’s Responsibilities

+ Only complete/printout pages that relate to the system being serviced.

« Complete empty fields with the relevant information.

« Complete the relevant checkboxes in the checklist using a “X" or tick mark “v™ in the checkbox.
+ Complete Not Applicable check boxes to indicate services not delivered, as needed.

+ Complete the PM service in the order of the tasks listed.

+ Complete the Service Review section together with the customer.

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
Page 1 of 8

Laﬂmﬂumuqu

Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist

S

System Information

Instrument system name and ID TCP- oS sho voy
Instrument system site and location URE Go nw‘[l-aﬁ\'
List system p t product bers List the serial b of each P t
L LETIETS L my 13030009
| 2. 2.
3. o - 3
4 4.
5. 5.
6. 6. o ]
i 7
8 8
9. 9.
10, 10.
ICP-OES Configuration table Circle the type or write in the type if other
: Nebulizer Tvpe SeaSpray || OneNeb | other
' Spray Chamber Cyelonic Single Pass ||Cyclonic Double Pass|| other
| Torch Radial @l other
Injector Diameter 24mm ||1.8mm | 1.4mm | 0.8mm | other
Injector Material Quartz || Ceramic | other

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES |
Preventive Maintenance Checklist J

General Preparation

2 Discuss any specific questions or issues with the customer prior to starting.
D/ Review the instrument logbook.

D/Perl'()rm general external inspection of system for cleanliness.

D/ Check for proper installation of safety-related parts, assemblies, sensors ete.

,E/ Check for required firmware/software updates and verify with customers if they would like it
installed.

Q For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. ~A

Q/ Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM.

Inspect and clean the system

.B/ Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

B/ Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

;/Record the instrument operating conditions in the ICP-OES Status Results Table.

;2/ Replace the polychromator purge filter.

D/ eplace the radial pre-optics window

{‘:ep]ace the axial pre-optics window for SVDV and VDV instruments.
Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
O Replace high capacity air inlet dust filter element if installed. ~&
& Remove and clean instrument water inlet filter.

Agilent Water Recirculator

3 Section NOT Applicable
/& Drain cooling fluid and remove any particles from the chiller reservoir
& Remove, clean, and reinstall water inlet metal mesh filter if present.
,G/Re fill with Polyclear Flus cooling fluid.

Clean the cooling system Air filter and the condenser.

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
Page 3 of 8

Laﬂmﬂumuqu

i Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]

Preventive Maintenance Checklist J

SPS 3 Auto Sampler

&7 Section NOT Applicable

O Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

[y u]

SPS 4 Auto Sampler

D"Section NOT Applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
mild detergent.

O Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

0 Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes.

O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged edges
or damaged connectors.

Q Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste,/rinse bottles

AVS 4.6, 7

@ Section NOT Applicable

QO Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
QO Check high flow pump for signs of leaks

Instrument Adjustment

,D/ Check position of Zn peak, adjust if required.

,E/ Check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration.

;.I/ Perform Instrument Calibration.

P/ Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.
For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

,Z/ Subsystem Communications Test
Air Flow

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
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Agilent Technologies Agilent Technologies
Agilent 5110 and 5100 ICP-OES w Agilent 5110 and 5100 ICP-OES |
Preventive Maintenance Checklist J 3 Preventive Maintenance Checklist J b
@ Water Flow ICP-OES Status Results Table
48" Gas Flows
_Q" RF Generator Note: These measurements do not form part of any specification and are for reference only.
" Camera Test
12/ Optics Test
Nebulizer Test Measurement Standby Mode Plasma On
Instrument Performance Test Results Table Mains Voltage 115113 VAC 14510 VAC
Note: These measurements do not form part of any specification and are for reference only. Mains Current 0,114 A 1.4 3y A
Pre PM Sensitivity Check Post PM Sensitivity Check Instrument Temperature 14 °C 13.9 °C
Radial Axial * Radial Axial® RF Air Flow (sensor speed) 1.0 Hz W] Hz
Zn 213.857 nm SRBR 4031 3451 31913 19101 Plasma Exhaust Temperature No measurement £s.0 Lo
Mn 257.610 nm SRER LESERS 3o 49¢ % 11493 34tb0 .9 Water Flow Oseillator No measurement (] L/min
Al 396.152 nm SBR p i 15 %} 4.7 3.5 Water Flow Detector 0.00 L/min 1.%% L/min
K 766.491 nm SBR 5% 0.9 S TE 4y b Water Inlet Temperature i1 °C 1.4 *C
* Axial result is not applicable for GBO16AA, GB0O12AA Radial View instruments. Polychromator Temperature 150 °C 150 °c
CCD Temperature AN L e -14.% g
Instrument Test Results Table Thermal Stabilizer 360 o 160 oq
Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only. Argon Supply Pressure (1% 19 kPa L1453 kPa
Purge Gas Supply Pressure*]l by (LY kPa 655, 0} kPa
Instrument Test Result
Option Gas Supply Pressure*l = kPa = kPa
Subsystem Communications Test Pass
Nebulizer Flow No measurement 0.4p L/min
Air Flow [
Nebulizer Back Pressure No measurement 141 .05 kPa
Water Flow Pass
Plasma Gas Flow No measurement 1600 L/min
Gas Flows e
Auxiliary Gas Flow No measurement 1.10 L/min
RF G it
SO Mal RF Power No measurement 1107, W
Camera Test Pss RF Supply Current No measurement q.1%1% A
Optics Test Pt RF Supply Voltage No measurement 194,510V v
Nebulizer test
FASS *1 If option installed

Copyright @ 2021
Page 5 of 8
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES 1

Preventive Maintenance Checklist |

ICP-OES Parts List Table

Part deseription Part Number | Product /Model # where nsed | Quantity Consnmed
Axial Pre-Optic Window G8010-68014 Ggggfﬂfg"}aﬁ f
Radial Pre-Optic Window G8010-68015 All |
Polyclear Plus Cooling Fluid G3202-80012 Agilent Water Recirculator =
Purge Gas Filter G8010-60136 All 1
Air inlet filter GBO00-68002 Al |
High Capacity Air Filter G8010-60188 Optional -
if\:}tstg;cal for 6-7 port valve for GA404-60002 G8494A/GBAGH _
iﬁltso‘; seal for 4 port valve for GR4S-60002 GR4D3A _
gli;;ins?;u;i;;:.lm rinse station G8410-80123 SPS 4 =
Barb connector 2.5mm-1.5mm 1D GB410-80124 8PS 4 =
PVC waste tubing 8mm od x 5mm GB410-80122 sps 4 _

id, 2m

Additional Parts may be required from engineers stock:
X axis drive belt 5410047500 8PS 3 -

Z axis drive belt 5410047400 SP5 3 =

Peristaltic pump tubing, PVC

SolvaFlex, 3 bridged, 3710048000 8PS 4 ==

Restore system

For HF applications, ask the customer to reinstall their sample introduction system.
Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification service, then use the qualification
procedure as a guide for final instrument set up and checkout.

Service Review

D/ Affix the PM sticker to the system or instrument loghook based on the customer's request.
,IZ‘I/ Complete the Service Engineer Comments section below if there are additional comments.

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
Page 7of 8

Laﬂmﬂumuqu

Agilent Technologies

Agilent 5110 and 5100 ICP-OES w
Preventive Maintenance Checklist

Bﬁ eview the service and any test results with the customer.
If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's IQ records.

Service Engineer Comments (optional

If there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box.

Other Important Customer Web Links

How to get information on your pmdu(‘t

O Literature Library -
oes#literature

O Need to know more? - http://www.agilent. comierosslab,{unwersm’{

O Need technical support, FAQs? - http:

0 Need supplies? - www.agilent.com/chem/ mmj]gg

Service Completion

Service request number t004333213 Date service completed 09 ] 1z I 2

Agilent signature JLM1 L Customer signature p'?.'f‘ armn Gﬂ'KD“Oa

Document part number: G8014-90075

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
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Be PN

Fieport Summary
Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/GBO15A

MY 18030001

7.3.1,9507

3442

Nukoon L.

12/9/2021 9:14:59 AM

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass

Sensitivity Test Pass

Precision Test Pass

Page 1 of 4
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Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) 2940 7.27
As (188.980 nmy) =820 6.23
C (193.027 nm) £11.50 826
Mo (202.032 nm) =8.20 642
Cr (208,158 nm} <13.40 9.27
Zn (213.857 nm) sB870 B8.77
Pb (220.353 nm) =9.50 7.12
Co (228615 nm) £17.20 11.88
Ba (230.424 nm) £9.40 7.36
Mn {257.610 nm) =13.30 8.52
Mn {260,568 nm) <20.30 14.30
Cr (267.716 nm) < 11.00 7.99
Cu {324,754 nm) =25.00 19.06
Cu {327.395 nm) <14.20 11.32
Sr(338.071 nm) = 33.50 24,38
Ba (455403 nm) =44.00 3388
Sr (460.733 nm) = 36.00 17.38
Ba (493,408 nm) =36.00 25.53
Ba (614.171 nm) £42.00 24.99
Ar (675.283 nm) < 74.00 59.49
K (766.481 nm) = 80.00 85,27

Page 2 of 4
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Sensitivity Test Pass

Radial
Elerment Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) = 46.0 SRER 167.2 1131.3 42.4
Se (196.026 nm) =410 SRBR 118.1 1771 84.2
Zn (213.857 nm) = 1421.0 SRBR 4082.3 49908.2 148.6
Pb (220.353 nm) = 46.0 SRBR 191.1 2682.8 1726
Mn (257.810 nm) = 3518.0 SRBR 114152 265002.2 536.8
Al (396.152 nm) 234 SBR 7.8 49838.0 5676.5
Ba (493.408 nm) 2340 SBR 116.1 1999041.4  17066.5
K (766.481 nm) =18 SBR 53 101078.4 16104.6
Auxial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) =208.0 SRBR 252.9 3214.2 147.0
Se (196.026 nm) z158.0 SRBR 216.2 3839.7 272z
Zn (206.200 nm) z2340 SRBR 1203.3 14046.1 133.7
Zn (213,857 nm) = 1743.0 SRBR 7856.1 1713231 4729
Cd (214,439 nm) =4227.0 SRER 70549 129539.3 3354
Pb (220.353 nm} z320.0 SRBR 531.7 13218.2 566.2
Mn (257.610 am) = 10625.0 SRER 30884.7 13148440 18074
Cr (267.716 nm) = 1048.0 SRER 44421 174420.3 1515.1
Cu (324.754 nm) z19.0 SBR 50.7 3746038 7249.0
Al (396.152 nm) z6.0 SBR 187 279915.3 16780.4
Ba (493.408 nm) z60.0 SBR 2087 108999566 517283
K (766.491 nm) 2240 SBR 389 1883197.5 407466

Page 3 of 4
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Precision Test
Radial

Element Wavelength

As (188.880 nm)
Se (196.026 nm)
Zn (213 857 nm)
Pb (220.353 nm)
Mn {257.610 nm)
Al (396.152 nm)

Ba (493,408 nm)
K (766.491 nm)

Axial

Element Wavelength

As (188.980 nm)
Se (196.026 nm)
Zn {206.200 nm})
Zn (213.857 nm)
Cd (214.438 nm)
Pb (220.353 nm)
Mn (257 .610 nm)
Cr(267.716 nm)
Cu {324.754 nm)
Al (396.152 nm)

Ba (483.408 nm)
K (766.491 nm)

Specification

<280
<2.60
=150
<280
=150
=150
=150
<150

Specification

<1.50
51.50
=150
=150
= 1.50
=1.50
=1.50
<1.50
=1.50
£ 1.50
=150
=180

Pass

Measured
Value % RSD

0.81
121
0.39
0.41
0.45
0.4
0.51
0.36

Measured
Walue % RSD

0.51

0.73
0.30
0.37
0.36
0.28
0.83
0.30
0.54
0.45
0.64
0.56
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Report Summary
Instrument Model
Instrument ID

Instrument Serial Number
Software Version

| Firmware Version

Tested By

Test Completed On

Result Summary

Subsystem Communications Test

Agilent 5100/5110 VDV ICP-OES

GBO11A/GBO15A
MY 18030001

7.3.1.9507

3442

Nukoon L.

12/9/2021 12:55:49 PM

Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Optics Test Pass
Radial Axial
Intensity 52686135 5755042
Wavelength  737.212 737.212
Page 1 of 4
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Resolution Test Pass
Element Wavelength Specification  Width
N {174.213 nm) =940 7.22
As {188.980 nm) =8.20 6.15
C (193.027 nm} <11.50 8.22
Mo (202.032 nm) <820 6.33
Cr (206.158 nm) <13.40 9.21

13.857 nm} <870 887
Pb (220.353 nm) =950 e
Co (228.615 nm) £17.20 11.81
Ba (230.424 nm) =9.40 7.48
Mn (257.610 nm) <13.30 9.49
Mn (260,568 nm) =20.30 14.19
Cr (267.716 nm) < 11.00 7.90
Cu (324.754 nm) = 25,00 18.92
Cu {327.395 nm) <14.20 11.32
Sr(338.071 nm) < 33.50 24.29
Ba (455.403 nm) = 44.00 33.68
Sr {460,733 nm) = 35.00 17.64
Ba {493.408 nm) <36.00 25.56
Ba (614.171 nm) =42.00 24,75
Ar (675.283 nm) < 74.00 59.18
K (766.491 nm) = 80.00 65.19

Page 2 of 4
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Sensitivity Test Pass
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.880 nm) =46.0 SRBR 154.8 1242.3 58.5
Se (196.026 nm) =410 SRBR 117.4 1258.6 97.9
Zn [.213.85? nm) z1421.0 SRBR 4192.8 52402.6 155.3
P {220.353 nm) =480 SRER 196.4 28142 1799
Mn (257 610 nm) =3518.0 SRBR 11983.6 281210.1 547.6
Al {396,152 nm) 234 SBR 8.7 §5103.6 5662.9
Ba (433.408 nm) 2340 SBR 125.4 2152816.9 17032.2
K (766.491 nm) =18 SBR 5.7 107908.7 16079.8
Axial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) z208.0 SRBR 297.5 4054.8 170.4
Se (196.026 nm) 2159.0 SRER 260.2 47949 298.5
Zn (206.200 nm) = 2340 SRBR 1306.9 16162.3 150.3
Zn (213.857 nm) z1743.0 SRBR 8920.7 2009156 504.7
Cd (214.439 nm) 2 4227.0 SRBR 7958.3 148327.6 350.4
Pb (220,353 nm) z320.0 SRBR BOB.7 15244.5 584.0
Mn (257.610 nm) = 10825.0 SRBR 34460.9 1493092.8 18725
Cr (267.716 nm) z 1048.0 SRBR 5018.6 198000.6 1532.8
Cu (324.754 nm) z18.0 SBR 57.5 423683.7 7248.6
Al (386.152 nm) =8.0 SBR 1856 320004.9 16441.4
Ba (493.408 nm) 2z 60.0 SBR 233.3 118829154 50714.5
K (766.491 nm) =240 SBR 446 22189744  4BB57.9
L
Page 3 of 4
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Precision Test Pass

Radial

Element Wavelength Specification  Measured

Value % RSD

As (188980 nm) =260 1.38

Se (196.026 nm) =2.60 0.91

Zn (213.857 nm) = 1.50 0.38

Pb (220.353 nm) =260 0.44

Mn (257.610 nm) =1.50 0.43

Al (396.152 nm) =1.50 0.38

Ba (493.408 nm) = 1.50 0.66

K (766.491 nm) <1.50 0.36
Axial

Element Wavelength  Specification  Measured

Value % RSD

As (188.980 nm) £1.50 0.81

Se (196.026 nm) £1.50 0.52

Zn (206.200 nm) < 1,50 0.36

Zn (213.857 nm) < 1.50 0.33

Cd (214,438 nm) =1.50 0.41

Pb (220.353 nm) =1.50 0.38

Mn {257.610 nm} =1.50 0.74

Cr (267 716 nm) =1.50 0,26

Cu (324.754 nm) =1.50 0.71

Al (396,152 nm) =1.50 0.44

Ba (493.408 nm) =1.50 Q.73

K (766.491 nm) <1.50 0.97
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Report Summary

Instrument Model
Instrument 1D

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Resuit Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/GB015A

MY 18030001

7.3.1.8507

3442

Nukoon L,

12/8/2021 1:34:10 PM

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass

30% Air Flow (relative 75% Air Flow (relative

speed) speed)

15.00 19.00
Water Flow Test Pass

RF Water Flow(L/min) Camera Water Flow Water Inlet Temperature

(Limin)

1.98 1.36

(*C)
17.16

Page 1 of 2
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Gas Flows Test Pass
Nebulizer Actual Flow Back Auxiliary Actual Flow Back
Target Flow Pressure Target Flow Pressure
o.70 0.70 203.80 2.00 1.99 108.66
Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Pressure Target Flow Pressure
200 2.00 11389 18.00 17.83 24.24
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 141.475
RF Oscillatar Test Passed
RF Oscillator Frequency 25.874
(MHz)
| Waork Coil Current (A) 45.931
RF Power Supply Current (A) 2.000
Camera Test Pass
Integration Time  Standard Deviation ~ Status
(ms)
Electronic Offset Test 1000 5.281 Passed
Dark Current Test 6000 0.734 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Passed
Page 2 of 2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND T + SERVICES
5344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

RECTIELTI AT Equipment : BOD Incubator Cert. No.: 22TM20

TEL.0-2717-3000-27  FAX.0-2719-0484 CALIBRATION 0008
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2202-04460C-1

Procedure Used :-

Cert. No.:
iy 0 2210 Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

Certificate Of Calibration Fage. o method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Equipment : BOD Incubator Instrument Model Serial No. Cert. No. Due Date
1) Data Acguisition 349704 MY44035217 21LM30 23 Dec 2022
Manufacturer : Arco 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Model : uc4-1320 Result of Calibration :- {(* ) Without Adjustment
Function of UUC* : Temperature Source
Serial No. : 13URC45013201 Fresh air setting : Not Available Environment during calibration
R ST Beginning Finished
ID No. : UAE.WAD.015/2561 _Ll)/z P Temp. { °C ) 28 28
REL.Humid. { % ) 68 75
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. °‘ g AC Supply ( Volt ) 226 226
3 Soi Udomsuk 41, Sukhumvit Road, ]
Bangchak, Phrakhanong, H g Pz 8 = Ref. Std.
Bangkok 10260 — Foston; ID No.:
Location : Lab Floor 2 s _@Tf;:’;,gj_‘_“/b /’l 1 18-10RTD-01
G 2 18-10RTD-02
Received Order : 17 February 2022 W 3 18-10RTD-03
Calibration Date ; e Februar}; 2022 Probe Installation Details : Dimension of Chamber : ) 18-10RTD-04
Ambient Temperature : (26x10) C a= 0 em D= 0.62 o 5 18-10RTD-05
Relative Humidity : (50£30)% b 10 e W= 12 fii 5 22-10RTD-10
Calibrated by : Kunchit Promprat b= 10 -em I 12 m 4 il
Copacty= 089 8 18-10RTD-08
9 (ref.) 18-10RTD-09
Approved by : Wﬂlu. g
Approved Signatory
( ;) Pornthippa Tameyakul
{/} Malee Butkruea
{ ) Suwit Imjai
Issue Date : 22 February 2022
The Uncertainties are for a confidence probability of approximately 95%
This certificate may not be reproduced other than in full. except with the prior written
=— \_|1_\\ al of the head of Corporate S.n:r\ i:'\:- 3: Equipment Calibeation and Testing Services. % i
@A lAIUAN @NEILHAIUAN
A 0038099 a 1036042



Equipment : BOD Incubator Cert. No.: 22TM80
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2202-04480C-1

Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Not Available
Calibration uuc* uuc* Temperature Temperature Overall . Coverage
2 ! i Uncertainty
Point Setting | Reading stability uniformity Variation Factor
(’c) (°cy (c) (£°C) ('c) (c) (£C) k
20.0 19.5 19.4 0.30 0.58 1.0 0.55 2
Calibration Measured Temperature | °C )
Point Position
(°C) 1 2 3 4 5 6 T 8 9 (ref.)
20,0 20.154 20.013 20,356 19.939 19.834 19.761 19.817 19,824 19.922

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
Uuc* : Unit Under Calibration

Mate : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o0o-

Waly,

@NEIT INAIUAN
a 1096041

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL. 0-27T17-3000-27 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( j Pornthippa Tameyakul

(¥ ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

Approval of the head of Corpe

BOD Incubator

ARCO

UR-1320

UAE.WAQ.018/2551

-] L
NSC-TISLTIS 7025
CALIBRATION 0008

United Analyst and Engineering Censultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,
Bangkok 10260

Lab Floor 2

7 April 2022

7 April 2022
(26:10)°C
(50+30)%

Man Pattanapongpaiboon

Wl -

Approved Signatory

18 April 2022

The Uncertainties are for a confidence probability of approximately 95%

vices 3 : Equipment Calibration and Testing Services

It the prior written

enasluauau

A 0040246



Equipment : BOD Incubator
Condition As-Received : Used Item
Reference : 2204-00150C-2

Procedure Used :-

Cert. No.: 22TM305
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34870A MY41021843 22LM4 10 Jan 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Equipment : BOD Incubator Cert. No.: 22TM305
Condition As-Received : Used Item Page.: 30f 3
Reference : 2204-00150C-2
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc* uuc* Temperature Temperature Overall Uncarainiy Coverage
Point Setting | Reading stability uniformity Variation Factor
(’c) (°c) (°C) (£°C) (°c) (°c) (+C) k
20.0 20.0 20.0 0.50 0.44 11 0.64 2
Calibration Measured Temperature ( °C )
Point Position
("C) 1 2 3 4 5 6 T 8 9 (ref.)
20.0 20.080 20.056 19.866 19.826 19.855 19.656 19.818 18.979 18.899

Average™ : The average of 30 values in each position,

Fresh air setting : Not Available Environment during calibration
P e s Beginning Finished
ﬁ & Temp. ( C ) aT 27
REL.Humid. ( % ) 56 59
T . s AC Supply ( Volt ) 222 221
?
g 2 g 8 Position : A
T ID No.:
i o e / 1 16-04RTD-01
N 2 18-04RTD-02
w 3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04
a= 10 cm D= 062 m 5 18-D4RTD-05
b= 10 cm W= e — 6 18-04RTD-06
c= 10 om Ha g 7 18-04RTD-07
Cijmily=  OMS o 8 18-04RTD-08
9 (ref) | 18-04RTD-09
] %
anaslumuay

a 1704314

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
Uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-

WMol

enasluauau
a 1104313



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPN CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG,
TEL. 0-271

NLUANG BANGKOK 10250

NSC-TISI-TIS1 7025
CALIBRATION 0008

Cert. No.: 22TM306
= - 4 Page.: 10of 3
Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. : -
ID No. : UAE.WAD.006/2553
Submitted by : United Analyst and Engineering Consultant Co. Ltd,

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Received Order : 7 April 2022
Calibration Date : 7 April 2022
Ambient Temperature : (26 £10) s
Relative Humidity : (80%30)%
Calibrated by : Man Pattanapongpaiboon
Approved by : meﬂb. i

Approved Signatory
{/3 Pornthippa Tameyakul
() Malee Butkruea
() Suwit Imjai
Issue Date : 18 April 2022
The Uncertainties are for a confidence probability of approximately 95%
This centifica v ot be reproduced other than in full. excepr with the prior written
Approval of ¢ ad of Corporate Services 3 Equipment Calibration a 2 Services.
]
tanasluauay

A 0040247

Equipment : BOD Incubator Cert. No.: 22TM306
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2204-00150C-3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 22LM4 10 Jan 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
1/2 . Temp. ( °C ) 27 27
REL.Humid. ( % ) 59 57
2 = AC Supply ( Volt ) 221 220
g (et
H ?HIZ
! Ref. Std.
; 8 Position : i
- / 1D No.:
—————— e < o
Wi, Y i 1 18-04RTD-01
= Z 18-04RTD-02
o 3 2} B-CMRT_D-GB
Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04
a= 10 cm D= 062 m 5 18-04RTD-05
i Wu P 6 18-04RTD-06
s 10 eom i 12 + 7 18-04RTD-07
Capacity = 0.89 e 8 18-04RTD-08
9 (ref) | 18-D4RTD-09

N
ensluauau

a 1104312



d HARIKUL
SCIENCE

CERT.No.: HS-5008B

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
Samsaennok, Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443
Email:info@harikul.com www.harikul.com

Certificate of Calibration

Equipment : BOD Incubator Cert. No.: 22TM306
Condition As-Received : Used Item Page.: 30of 3
Reference : 2204-00150C-3
Re of Calibration : (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available
Calibration uucH uuc* Temperature Temperature Overall Uncertalnty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) ("C} (c) (£°C) (cy (°C) (£°C) k
20.0 20.0 19.9 0.33 0.68 1.4 0.50 2
Calibration Measured Temperature | °C )
Point Position
(°C) 1 2 3 4 5 6 T 8 9 (ref.)
20.0 20.176 20.413 18.711 19.637 20.218 20.286 19.639 19.642 18.922

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as

possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions

Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
Uuc* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-00o-

Wl

anasluniugu

a 1104311

Calibration Date : 10 Feb 21 Model : YSI 5100
Submitted by : United Analyst and Engineering Consultant Co., Ltd. SIN : 11B101863

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Probe : ¥YSI5010

Phrakhanong, Bangkok (Head office) SN 18E100845

ID NO. S
Avg Room Temp ; 20 °C Air Ternp ref : S/N. E0D522
Avg Water Temp : 20 °C Barometric ref  : S/N. ED0522
Air Pressure . 760.00 mmHg Water Temp ref . S/N. 11431
Salinity : 0 ppt
Technician . Kittipong M.
Calibration Details
Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.08 mg/)
Measurement 1 (mall) 9.09 (PASS) - -
Measurement 2 (mgfl) 9.08 (PASS) = -
Measurement 3 (mg/l) 9.08 (PASS) - -
Measurement 4 (mg/l) 9.08 (PASS) - -
Measurement 5 (mg/) 9.08 (PASS) - -
Measurement 6 (mg/) 9.07 (PASS) =
Measurement 7 {mg/) 9.07 (PASS) - -
Measurement 8 (mg/) 9.0r7 (PASS) - -
Measurement 9 (mg/l) 9.08 (NOY) 5
Measurement 10 (mgf) 9.07 (PASS) =
Mean Measurement 9.08 mg/ =
Inaccuracy 0.01 mgi -
Overall Status (PASS)
| Manufacturer Specification
= +/- 0.02 mgil

1) This certificate is issued based on the result that are found as shown on

date and place of test only.

2) The calibration procedure followed in accordance with Harikul Science Co., Lid.

3) This resuit shall not be used for advertising purpose.

Technician Signature

abbratory Manager

L’ﬂﬂﬂ”l‘ﬂ&l AIUAN




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
INT CALIBRATION AND TESTING SERVICES

CORPORATE SERVICES

3 EQU

A,

AR
Aol

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 : 2
TEL. 0-2717-3000-27  FAX.0-2719-9484 Eff.JLTf.?J’oﬁi Equipment ; Incubator Cert. No.: 22TM563
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2204-00160C-1
Cert. No.: 22TMEE2 Procedurs Used :=
Page.: 10f 3 Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

Certificate of Calibration

Equipment : Incubator
Instrument Model Serial No. Cert. No. Due Date
Maniifackirer: MEfiaE 1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : PP 260 3. This certification is traceable to the International Systern of Unit.
Result of Calibration :- (*) Without Adjustment
Serial No. : V615.0187 Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
ID No. : UAE.MIC.003/2559 Beginning Finished
{2 & Temp. ( °C ) 26 26
Submitted by : United Analyst and Engineering Consultant Co. Ltd. 1 1 REL.Humid. { % ) 60 62
3 Soi Udomsuk 41, Sukhumvit Road, 1 . E AC Supply ( Volt ) 220 220
Bangchak, Phrakhaneng, . =]
g |HEZ
Bangkok 10260 3 ! > $ Piaitiens RI;f.N St{:l.
Location : Microbiclogy Laboratol faE =i i el
ay ry ﬁ _,bm;;_ B F / 1 15RTD2/11
Received Order : 7 April 2022 — 2 15RTD2/12
Calibration Date : 7 April 2022 W 3 15RTD2/13
= . o
Amb|'eni Tem!:e.rature 3 [29:£10)°C Probe Installation Details : Dimension of Chamber : i IaRTHZ g
Relative Humidity : (60+30)% o= ED om D= 050 m 5 15RTD2/15
= ] 15RTD2/16
Calibrated by : Prawit Sodavitchit b= 50 cm W= 064 m (re
c= 50 om = 080 m 7 156RTD2/17
Capacity = 026 i 8 15RTD2/18
Anpironed by 2 M . 9 (ref.) 15RTD2/19
Approved Signatory
( Pornthippa Tameyakul
(¥) Malee Butkruea
() Suwit Imjai
Issue Date : 18 April 2022
The Uncertainties are for a confidence probability of approximately 95%
This ce ol be repr ther than in full, except with the prier written
Approval of the head of Corporate Services 3 : Equipment Calibeation and Testing Services. qﬂalu'
L T
Land@s tuaIuAY

A 0040248

method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on |TS-20.

Condition of this result of calibration

1. Reference standard instrument:-

a 1104310



LWy,
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S
Fa=
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFPAN) ﬂ.a'E_mEﬁ
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES ’-;/’?;j—\it*: b
AN L

534/4 PATTANAKARN ROAD S0I 18 SUANLUANG, SUANLUANG BANGKOK 10250 il 3
NSC-TISI-TIS17025

S — et e am— TEL. 0-2717-3000-27  FAX. 0-2719-9484 CALIBRATION 0008
Condition As-Received : Used Item Page.: 3of 3
Reference : 2204-00160C-1 Cert. No.: 21TM1874
Result of Calibration :- (™) Without Adjustment 6 P‘ag:: 1of3
E . s - . i
unction of UUC* : Temperature Source Certlficate Of Callbratlon

Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall UiigsHanit Coverage

Point Setting Reading stability uniformity Variation d Factor Equipment : Incabator

(c) (’cy tc) (£°C) (cy (°c) (+£°C) k :

3.0 350 | 350 0.12 053 079 | 0.30 2 S M. RSN
Calibration Measured Temperature ( °C ) Model : IPP 280

Point Position

(*c) 1 2 3 4 5 6 7 8 9 (ref) Serial No. : V616.0066

35.0 35.170 35.167 34.938 34,844 34.816 34.854 34.584 34.730 34.780
Average* : The average of 30 values in each position. ID No. : UAE.MIC.032/2559
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor,
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
temperature at the reference location which are observed at the same time or at as close an observation time as 3 Soi Udomsuk 41, Sukhumvit Road,
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. Bangchak, Phrakhanong,
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation. Bangkok 10260
UuC* : Unit Under Calibration Location : Microbiology Laboratory (302)
MNote . The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Received Order : 28 October 2021
factor k, providing a level of confidence of approximately 95 %. Calibration Date : 28 - 29 October 2021

Ambient Temperature : (26+10)°C
-olo- Relative Humidity : (50+30)%

Calibrated by : Kunchit Promprat

el -

Approved Signatory

Approved by :

(4 Pornthippa Tameyakul
() Malee Butkruea
() Suwit Imjai

Issue Date : 4 November 2021

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduce r than in full, except with the prior writien

Apphaval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

Wy,

tanasluauay

a 1104309 meimgqmu



Equipment : Incubator Cert. No.: 21TM1874
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2110-06980C-1
Procedure Used :-
Calibration were conducted using caiibration procedure CP-0T02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY 44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Equipment : Incubator Cert. No.: 21TM1874

Condition As-Received : Used ltem Page.: 3of 3

Reference : 2110-06980C-1

Result of Calibration :- (*) Without Adjustment

Function of UUT* : Temperature Source

Fresh air setting : Not Available

Calibration | UUC* uuc* Temperature Temperature Overall Uhasraiit Coverage
Point Seftting Reading stability uniformity Variation Factor
('c) (c (c) (£°C) (°c) ('c) | (£C) Kk
25.0 25.0 24.5 0.053 0.25 0.42 0.30 2
35.0 35.0 35.0 0.029 0.43 0.75 0.30 2

Calibration Measured Temperature ( °C )
Point Position
("C) 1 2 3 4 5 6 7 8 9 (ref.)
25.0 25.007 24.986 24.943 24.894 24.653 24806 24.672 24.694 24.786
35.0 35.340 35.384 35.336 35307 | 34.680 35.120 34.813 34.996 35.088

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
o | Beginning Finished
fz . Temp. ( °C ) 22 22
REL.Humid. ( % ) 59 60
e 9 AC Supply ( Volt ) 226 226
?Q iraf}
H | Hiz
‘S : $ Position : P Sk
7 / ID No.:
A _:f o D
wiz , nr:)oj— 7 1 15RTD2/11
T 2 15RTD2/12
3 15RTD2/13
Probe Installation Details : Dimension of Chamber 4 15RTD2/14
ZE B0 e B e 5 15RTD2/15
b= 50 em i P 6 15RTD2/20
¢= 50 om 4o e 7 15RTD2/17
Capacity= 026 o Lol
9 (ref.) 15RTD2/19

Waly,

Laﬂmﬁ'lnmm;u

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are cbserved at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
uuc* : Unit Under Calibration

Mote : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o0o-

Maly, .
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND T
534/4 PATTANAKARN ROAD 501 18

UANLUANG. SL

TING SERVICES
ANG BANGKOK 10250

NSC-TISLTIS1T025

TEL.0-2717-3000-27 FAX_0-2719-948 CALIBRATION 0008
Cert. No.: 22TM333
= - a Page.: 1 of 3
Certificate of Calibration .
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. : L416.0606
ID No. : UAE.MIC.002/2560

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

(/} Paornthippa Tameyakul
&)

Malee Butkruea

Issue Date :

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanang,

Bangkok 10260

Microbiology Laboratory

17 February 2022
17 February 2022
(26+10)°C
(50 +30) %

Suwit Imjai

Wialy, .

Approved Signatory

22 February 2022

The Uncertainties are for a confidence probability of approximately 95%

e reproduced other than in f with

written

g Services

S anans AILAN

ibration and Testin

Equipment : Water Bath Cert. No.: 22TM333
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2202-04440C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer { IPRT ).

The temperature scale used was based on |TS-20.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 } Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit,
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Environmental AC Voltage Supply
[*C) { %R.H. ) ( Volt )
Beginning of Calibration 21 65 229
Finished of Calibration 22 58 230
Position : et St
ID No.:
1 7ORC143
2 TORC144
e o 3 7ORC145
4 TORC146
5(ref.) TORC147
Front

taﬂawslﬂ%uq N



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROALD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS1TO02S

Equipment : Water Bath Cert. No.: 22TM333 TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
Condition As-Received : Used Item Page.: 30of 3
Reference : 2202-04440C-3
Result of Calibration :-  ( *) Without Adjustment Cert. No.: 22TM334
Function of UUC* : Temperature Source ‘ " . Page.: 1 of 3
Calibration uuc* uuc Average* Standard Reading { “C ) Certlﬁcate Of Callbratlon
point Setting Reading Position
{°C) ("C) (°C) 1 2 3 4 5 (ref.) .
44.5 445 44.5 44.498 44.481 44482 44518 44534 Equipment ; WateeCatr
Callbr-atlon Uniformity | Stability Uncertainty Coverage Manufacturer : Memmert
point Factor
(°c) (’c) (£°C) (£°C) k Model : WNE 14
44.5 0.13 0.057 0.15 2
Average* : The average of 30 values in each positian. Serial No. : L416.0612
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible 1D No. : UAE.MIC.003/2560
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe. Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
UUC* : Unit Under Calibration 3 Soi Udomsuk 41, Sukhumvit Road,
Note : The reported uncertainty of measurement was included stability and excluded uniformity. Bangchak, Phrakhanong,
Bangkok 10260
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a Location : Microbiology Laboratory
coverage factor k, providing a level of confidence of approximately 85 %.
Received Order : 17 February 2022
-olo- Calibration Date : 17 February 2022
Ambient Temperature : (26 10)°C
Relative Humidity : (50+30)%
Calibrated by : Suwit Imjai

Approved by : WJJA, #

Approved Signatory

[ /) Pornthippa Tameyakul
(4 ) Malee Butkruea

Issue Date : 22 February 2022

The Uncertainties are for a confidence probability of approximately 95%
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Equipment : Water Bath Cert. No.: 22TM334
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2202-04440C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit,

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(*C) { %R.H. ) { Volt )
Beginning of Calibration 21 65 229
Finished of Calibration 22 57 230
Position : e
ID No.:
1 TORC143
] e 2 5 2 TORC144
o . 3 70RC145
i 4 TORC146
5(ref.) TORC147
Front
naslumua

a 1096055

Equipment : Water Bath Cert. No.: 22TM334
Condition As-Received : Used Item Page.: 3of 3
Reference : 2202-04440C4
Result of Calibration :-  { *} Without Adjustment
Function of UUC* : Temperature Source
Calibration uuce uuc* Average® Standard Reading ( "C )
point Setting Reading Position
[(*"C) ("C) (°C) 1 2 3 4 5 (ref.)
445 44.5 44.5 44.572 44.514 44 507 44.530 44 565
Callbljanan Uniformity | Stability Uncertainty i
point Factor
(*c) ("c) (£°C) (£°C) K
44.5 0.10 0.042 0.15 2

Average™ : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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National Food Institute, Ministry of Industry, Thailand \/ National Food Institute, Ministry of Industry, Thailand \/

2008 Sc

NSC-TISI-TIS 17025 Tel
CALIERATION 0061

NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Certificate Calibration Report

Certificate No.: 2200705-001-01 Certificate No.: 2200705-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: BB Manufacturer:  METTLER TOLEDO
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: MS6035/01 Resolution: 0.001 g
Bangchack, Prakhanong, Bangkok 10260 Serial No.: BO07010311 ID Mo.: UAE.MIC.008/2553
Capacity: 620gg
Page10of3 Date of Calibration: 24 2021 _Page20f3
Environment Condition: Ambient Temperature: 241 + 06 "C Relative Humidity: 48 = 25 %
Equipment: Electronic Balance Place of Calibration: 306 Balance Raom, UNITED ANALYST AND ENGINEERING CONSULTANT CQ,LTD.
Condition of Equipment: Good Condition
Manufacturer: METTLER TOLEDO - . .
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Model: MS6035/01 Reference Standard ~ Model  SerialNo,  Calibrated By Certificate No.  Due Date
Standard Weight Class E2 1-500mg B3I0B06B554 TCS M21010975 12 January 2022
Serial No.: B007010311 Standard Weight Class E2 1-500g B30B0GE128 TCs M21010985 13 January 2022
Instrument Model Serial No, Calibrated By ~ Certificate No. Due Date
1D No.: UAE.MIC.008/2553 Thermo-Hygra Meter POMPE430  NFLETH 001/17 Quality Rebiorn QR21-0299 15 February 2022
3. This certification is traceable to 51 UNIT
4, This certificate was certified only for the instrument we calibrated.
Order No.: 2200705 5. This result of calibration was found accurate as shown on date and place of calibration only.
i ion H
Operation No.: 2200705-001 1. Repeatability of Reading:
Date of Reneipt: 24 November 2021 Nominal Value (g ) Standard Deviation of Reading (g)
300 000052
500 0.00063
Date of Calibration: 24 November 2021
2. Off-Center Error:

A mass of 200 g was placed and moved to various position an pan.
The balance reading obtained is given in the table.

Calibrated by Mr.Jumpon Pimsri Approved by

Scientist { Mr.Pheraphat Tuanjit ) “@ @’ % &

Manager, Division of Calibration Laboratory “G; @
Date of Issue: 30 November 2021 Responsible for the Technical Management Team @ @ g Q
The uncertainties are for a confidence probability of approximately 95% E’ |
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme 1 2 3 4 5 6 (Maxinmwin Difference)
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the (g jlcadlcodlc gilc adlC g ) { g}
units of measurement realized at the comrespanding national standards laboratory. This certificate may not be reprodweed other ik o0 0
than in full except with the prior written approval of the National Food Institute. Lﬂnmﬂ“ﬂw | 200001 | 200000 [ 200002 | 200001 | 200.000 | 200002 u-wzlﬂﬂ ﬂ“
Rion: « 14-13- 9

FCS00sREach (0 Dateci b le 81 F-CS-012 Revision: 00 Date: 14-12-61 1



National Food Institute, Ministry of Industry, Thailand \/

“of

Amarin Road, Bang i Khan Subdistrict, Bang Fhlat District, Bangkok 10700,

NSC-TISI-TIS 17025
CALIBRATION 0061

8688 Fax : +BE 8558 wetaite - www.nfiorth E-mal @ cal@nfi.

------- TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  § T E
CORPORATE SERVICES 3: EQUIPMENT CALIBERATION AND TE? 3
53414 PATTANAKARN ROAD 501
TEL.0-2

ING SERVICES
SUANLUANG, SUANLUANG BANGKOK 10250
3000-27 FAX

% NSC-TISLTIS1T025
09484 CALIBRATION 0008

Calibration Report

Cert. No.: 22TMB9

Certificate No.:  2200705-001-01 Certificate of Calibration Page:1 663
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: MSE035/01 Resolution:  0.001 g
Serial No.: BOO7010311 1D No.: UAE.MIC.008/2553 Rt S
Capacity: 620g4g
Date of Calibration: 24 November 2021 Page 3 of 3 Manufacturer : ALP
li :  (Continued)
Calibration Range: 0-600 g Model : CL-40L
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: Serial No. : 802664
ID No. : UAE.MIC.014/2550
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factar
(g ) (a2 (9 ) ( 9] (£ 9 ) L Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
Unload 0.0000 0.000 0.000 0.00088 2.00 3 Soi Udomsuk 41, Sukhumvit Road,
0.1 0.1000 0.099 0.001 0.00088 2.00 Bangchak, Phrakhanong,
0.5 0.5000 0.500 0.000 0.00088 2.00 Bangkok 10260
1 1.0000 1.000 0.000 0.00088 2,00 Cocation’: Air Analysis Unit
E] 5.0000 5.000 0.000 0.00088 2.00 Received Order : 17 February 2022
10 10.0000 10.000 0.000 0.00088 2.00 Calibration Date : 17 February 2022
20 20.0000 20.000 0.000 0.00089 2.00 Ambient Temperature : (26x10)°C
50 49,9999 50,001 0.001 0.00085 2.00 Relative Humidity : (50+30)%
20 Lot ] 20.000 Lobd fuicoe 200 Calibrated by : Kunchit Promprat
100 100.0000 100,000 0.000 0.00030 200
150 149.0999 150,000 0.000 0.00081 200
200 200.0001 199.999 0.001 0.00093 2.00 Approved by : m .
300 300.0001 300.000 0.000 0.00097 2.00 Approved Signatory
400 400.0000 400.001 -0.001 0.0011 2,00 ( /) Pornthippa Tameyakul
500 499.5999 500.001 -0.001 0.0012 2.00 () Malele Blutlkruea
() Suwit Imjai
500 593.9999 600.000 0.000 0.0013 2.00
Issue Date : 22 February 2022
The Uncertainties are for a confidence probability of approximately 95%
The reported uncertainty of measurement was based on a standard uncertainty mul dbya ge factor & , p ga

level of confidence of approximately 95 %.

vices
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Equipment : Autoclave Cert. No.: 22TM89 Equipment : Autoclave Cert. No.: 22TM89

Condition As-Received : Used ltlem Page.: 2 of 3 Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2202-04440C-1 Reference : 2202-04440C-1
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were conducted using in-house calibration procedure CP-OTO03 according to direct Operating parameter Set : Temperature= 122 °C
measurement method with Data Acquisition which connected with Thermocouple Type T Sterilization period = 30 minute
The temperature scale used was based on [TS-80. UU‘C* UUC_:' - Average* ‘ Stability Pressure i tlaty Coverage
Condition of this result of calibration Setting | Reading | Position | Standard Reading Reading Factor
1. Reference standard instrument:- (°c) (°c) (°c) (x°C)| (MPa) (£°C) k
Instrument Model Serial No. Cert. No. Due Date 1 122.373
1) Data Acquisition 349704 MY44035217 21LM30 23 Dec 2022 122 122 2 122.421 0.32 0.12 1.2 2
2. This certificate is valid only to the item calibrated on date and place of calibration. 3 122.292
3. This certification is traceable to the International System of Unit,
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which Average* : The average of 30 values in each position.
could be infected with organisms categorized as Hazard Group 1, 2 and 3** Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 ) UuUC* : Unit Under Calibration
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which Note :  The reported uncertainty of measurement was included stability and excluded uniformity .
complete containment and sterilization of infected condensate is considered to be essential. || PTRGSE NNRICL § RS SRS UPGROE SUSL S CBPUUE OB ST DO W 0 A
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical

i : i : " : : coverage factor k, providing a level of confidence of a imately 95 %.
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to 9 p g pRIEXImAaly B

sterilization which are required to be dry at the end of cycle,

Result of Calibration :- (") Without Adjustment e
Function of UUC* : Temperature Source
; : Environmental
- - . [TCey T(%RH) ] (Velt)
Beginning of Calibration 27 68 226
o Finished of Calibration 27 85 226
2 Position Description Mante
ID No.:
1= [Center of chamber 22-10TC-01
2= |Temperature sensor 22-10TC-02
3= |Exhaust port 22-10TC-03

Lanmﬂum‘uqm Laﬂﬁ”l‘il&lﬂ’JUQN

a 1NARNR1 a 1N49RNRN



W,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Sty
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES :’f'/zﬁ\\; |
534/4 PATTANAKARN ROAD 501 |8, SUANLUANG, SUANLUANG BANGKOK 10250 it s s Bl Al e
TEL. 0-2717-3000-27  FAX. 0-2719-9484 CALIBRATION D008
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2207-02450C-7
Cert. No.: 22TM1121 Procedure Used :-
Page.: 1 of 3 Calibration were conducted using in-house calibration procedure CP-OTD3 according to direct
Certificate Of Calibration measurement method with Data Acquisition which connected with Thermocouple Type T
The temperature scale used was based on [TS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Equipment : Autoclave Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY 44060450 22LM46 28 Mar 2023
Manufacturer : ALP 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Model : CL-40L 4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
Serial No. : BO7298 (** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with crganisms in Hazard Group 4, for which
ID No. : UAE.MIC.019/2560 complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
Submitted by : United Analyst and Engineering Consultant Co. Ltd. or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
3 Soi Udomsuk 41, Sukhumvit Road, sterilization which are required to be dry at the end of cycle.
Bangchak, Phrakhanong, Result of Calibration :- (*) Without Adjustment
Bangkok 10260 Function of UUC* : Temperature Source
Location : 301 Room Erironrmental
Received Order : 11 July 2022 : ; (°C) | {%RH.) [ Volt )
Calibration Date : 11 July 2022 Beginning of Calibration 29 49 220
Ambient Temperature : (26 +10 )" Finished of Calibration 32 48 220
Relative Humidity : (50%30)% - = Ref. Std.
Position Description
Calibrated by : Preecha Hiahib ID No.:
1= Center of chamber 22-14TC-01
2= Temperature sensor 22-14TC-02
Approved by : Mal,, - 3= |Exhaust port 22-14TC-03

Approved Signatory
(/) Pornthippa Tameyakul
(4 ) Malee Butkruea
() Suwit Imjai

Issue Date : 18 July 2022
The Uncertainties are for a confidence probability of approximately 95%
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Equipment : Autoclave Cert. No.: 22TM1121

Condition As-Received : Used ltem Page.: 30of 3
Reference : 2207-02450C-7
Result of Calibration :-  { * ) Without Adjustment
Operating parameter Set : Temperature = 115. &
Sterilization period = 18 minute
UUF:" UU(?‘ - Average* I Stability Press_ure Uncertainty Coverage
Setting | Reading Position | Standard Reading Reading Factor
(°C) (°C) (c) (£°C) | (MPa) (£°C) k
1 116.523
116 116 2 116.566 0.14 0.08 0.90 2
3 116.440
Operating parameter Set : Temperature = 121 &5
Sterilization period = 30 minute
UUF“ UU(T"' B Average* i Stability Press_ure Uncertainty Coverage
Setting | Reading Position | Standard Reading Reading Factor
(cy (c) (°c) (°C)| (MPa) (£°C) k
1 122.503
122 122 2 122.637 0.19 0.12 0.91 2
3 122.558

Average* : The average of 30 values in each position,

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded unifarmity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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| dneiu ansuafiv BIATIER
1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method!™
2 | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method!
3 Barium Digestion, Inductively Coupled Plasma Method™
4 | o-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
5 B_BHC Liquid-Ligquid Extraction, Gas Chromatographic Method™
6 |&8HC Liquid-Liquid Extraction, Gas Chromatographic Method™
7 | y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method!
8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
. 3) Digestion, Inductively Coupled Plasma Method™
10 | Chemical Oxygen Demand 1) Closed Reflux, Titrimetric Method™®
2) Closed Reflux, Colorimetric Method™
3) Open Reflux, Titrimetric Method™
11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method!®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
3) Digestion, Inductively Coupled Plasma Method™
13 | Color ADMI Weighted-Ordinate Spectrophotometric Method™
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
15 | Cyanide

1) Distillation, Colerimetric Method"l
2) Flow Injection Analysis Method[‘]-

16 o,p™-DOT...

-lo-
adiu asuaiy E Az

16 |o,p-DOT Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | 4,4-DDD Liguid-Liquid Extraction, Gas Chromatographic Method™
18 | 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic Method'®
19 | 4,4-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liquid Extraction, Gas Chrornatographic Method!®
21 | Endosulfan | Liquid-Liquid Extraction, Gas Chrornatographic Method!™
22 | Endosulfan Il Liguid-Liquid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™®
24 | Endrin Liquid-Liguid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colorimetric Method™
27 | Free Chlorine 1) lodometric Method

2) DPD Ferrous Titrimetric Method®
28 | Heptachlor Liguid-Liquid Extraction, Gas Chromatographic Method™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method!™®
30 | Hexavalent Chromium 1) Colorimetric Method'™

2) Extraction, Direct Air-Acetylene Flame Method™
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption |

Spectrometric Method'®

3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric

Method!™ '
34 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method'™
35 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Metm

36 Oil & Grease...
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36 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™

37 | pH Electrometric Method™!

38 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric iethod™

39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™®
2) Digestion, Inductively Coupled Plasma Method™

40 | Sulfide 1) lodometric Method'™
2) Methylene Blue Method!™

41 | Temperature Laboratory and Field Methods™

42 | Total Dissolved Sclids Dried at 180 °C*¥

43 | Total Kjeldahl Nitrogen Semni-Micro-Kjeldahl Method™®

44 | Total Suspended Solids Dried at 103-105 °C™

45 | Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™™
2) Digestion, Inductively Coupled Plasma Method:
Colorimetric Method: Calculation!

46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atornic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

iilday § 6 518015

[ ansuaiy ATz

1 Acenaphthene 1} Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

2 | Acetone Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

3 | Aldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™!
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™ - ]

4 Anthracene...

10

g

13

14

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzolb)fluoranthene

Benzolk)flucranthene

Benzoic acid

Benzola)pyrene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method

2) Digestion, Inductively Coupled Plasma Method!™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

Ligquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method[“-

15 Benzolg,h,iperylene...
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15 | Benzolgh,ijperylene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method
2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 | Beryllium Digestion, Inductively Coupled Plasma Method!

17 | Bis(2-chloroethyllether Ligquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

18 | Bis(2-ethylhexylphthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

19 | Bromedichleromethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

20 | Bromoform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

21 | Butanol Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

22 | Butyl benzyl phthalate ' Liquid-Liquid Extraction, Gas Chrornatographic/
Mass Spectrometric Method™

23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

25 | Carbon disulfide Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

26 | Carbon tetrachloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

27 | Chlordane 1) Liquid-Liquid Extraction, Gas Chromatographic

' Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

28 | p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

29 | Chlorobenzene

32

ok}

34

35

36

37
38
39

an

41

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium {lll)

Chromium (V)

Chrysene

Cyanide
2,4-D
DDD

DDE

ooT

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method!®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™ )
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method: Calculation!™

1) Colorimetric Method™

2) Extraction, Air-Acetylene Flame Method

1) Liquid-Liquid Extraction, Gas Chromatographic
Method

2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Distillation, Colorimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method™

1) Liguid-Liguid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!”

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method“i

30 Chlorodibromomethane...

42 Dibenz(a,h)anthracene...
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42 | Dibenz(a,hlanthracene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

43 | Di-n-butyl phthalate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

44 | 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

45 | 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

46 | 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

47 | 3,3"-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

48 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

49 | 1,2-Dichlorosthane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

50 | 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

51 | cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

53 | 2,4-Dichlorophenol Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™®

54 | 1,2-Dichloropopane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

55 | 1,3-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

57 | Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatographic

Method™

58

59

60

61

62

63

64

65

66

67

68

69

Diethyl phthalate

2,4-Dimethylphenol

2.4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Ligquid-Liguid Extraction, Gas Chromatoegraphic/Mass
Spectrometric Method'

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™ i

58 Diethyl phthalate...

70 Heptachlor epoxide...
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70

71

T2

73

74

i3

76

77

78

79

80

81

Heptachlor epoxide

Hexachlorobenzene
Hexachloro-1,3-butadiene
n-Hexane

o-HCH

B-HCH

Y-HCH

Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Lead

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™”

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

1) Digestion, Direct Air-Acetylene Flame Method!®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™™ -

B2 Manganese...

83

84

85
86

87

88

89

90

91

92

93

94

95

Manganese

Mercury

Methanol

Methoxyehlor

Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Mickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosedi-n-propylamine

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!®

3) Digestion, Inductively Coupled Plasma Method®
Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Puree and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™

3) Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

96 Polychlorinated Biphenyls...
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96 | Polychlorinated Biphenyls 1) Liquid-Liquid Extraction, Gas Chromatographic
- PCB 1016 Method”
- PCB 1221 2) Liquid-Liquid Extraction, Gas Chromatoegraphic/Mass
- PCB 1232 Spectrometric Method™
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 | Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
98 | pH Electrometric Method!!
99 | Phenanthrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
101 | Pyrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method'™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
103 | Silver Digestion, Inductively Coupled Plasma Method™
104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
105 | 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
107 | Toluene Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™ -

108 Toxaphene...

Gt GREFEITI FBeTed
108 | Toxaphene 1) Liquid-Ligquid Extraction, Gas Chromatographic
Method"
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
109 | TPH (Cs- Cg) 1) Purge and Trap, Gas Chromatographic Method™!?!
2) Purge and Trap, Gas Chromatographic/Mass
spectrometric Method*#*]
110 | TPH (Cog = Cie) Separatory Funnel Liguid-Liquid Extraction, Gas
Chromatographic Method®?"
111 | TPH (Corg - Cas) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®?"
112 | 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'®
114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
115 | Trichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
116 | 2,4,5-Trichlorophencl Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
117 | 2,4,6-Trichlorophenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
118 | 1,35-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®
119 | Vanadium Digestion, Inductively Coupled Plasma Method™
120 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
122 | m-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
123 | o-Xylene

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™ ﬁ

124 p-Xylene...
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124 | p-Xylene Puree and Trap Gas Chromatoegraphic/Mass
Spectrometric Method™
125 | Xylene (Total) Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
126 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

1made (Udasszuie) §9uau 25 59

la ]
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1

Antimony

Arsenic

Cadmium

Carbon Monoxide
Chlorine

Chromium

Cobalt

Copper

Cresol

Isckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method!®!
2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™!

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Instrumental Analyzer Method™

Isokinetic Sampling, lon Chromatographic Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"”!

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®!

Isokinetic Sarnpling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™®

10 Dioxins/Furans...

Absorption Sampling, Gas Chromatographic Method-

—@E-

dnu fsuaiy erIGERED

10 | Dioxins/Furans Isokinetic Sampling™

11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Method™

12 | Hydroeen Fluoride Isokinetic Sampling, lon Chromatographic Method™

13 | Hydrogen Sulfide Absorption Sampling, lodometric Method"™

14 | Lead 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

15 | Maneganese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

16 | Mercury Isokinetic Sarnpling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

17 | Nickel 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

18 | Opacity Ringelmann’s Method'!

19 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid Method™
2} Instrumental Analyzer Method™

20 | Selenium 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

21 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method"
2) Instrumental Analyzer Method!™

22 | Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method®!

23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™™

24 | Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

25 | Xylene 1) Bag Sampling, Gas Chromatographic Method™

2) Adsorption Sampling, Gas Chromatographic Metho-

dsugna..
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Aldrin

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chlordane

Chromiurmn

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method?%#

2) Ultrasonic Extraction, Gas Chromatographic
Method!®#

Digestion, Inductively Coupled Plasma Method!™

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method[z.é.lﬂ

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 613

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

4) Digestion, Inductively Coupled Plasma Method(™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®63!

2) Digestion, Inductively Coupled Plasma Method!™?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 2612

2) Digestion, Inductively Coupled Plasma Method!"**

1) Waste Extraction, Digestion, Flame Atornic Absorption
Spectrometric Method 514

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!26:7!

3) Digestion, Flame Atomic Absorption Spectrometric
Method!"*%!

4) Digestion, Inductively Coupled Plasma Method ™!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*#?

2) Ultrasonic Extraction, Gas Chromatographic
Method®

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®&¥

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 41

3) Digestion,...

10

11

13

14

Chrormium (Il

Chromium (V)

Cobalt

Copper

24-D

DoD

3) Digestion, Flame Atomic Absorption Spectrometric
Method™

4) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Digestion, Flame Atornic Absorption
Spectrometric Method; Waste Extraction, Colorimetric
Method: Calculation®&1%1¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculation@61316)

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation!™814.16]

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation[81316]

1) Waste Extraction, Colarimetric Method®'¢!

' 2) Alkaline Digestion, Colorimetric Method!®1¢

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method2643

2) Digestion, Inductively Coupled Plasma Method "
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method25!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?%1%

3) Digestion, Flame Atomic Absorption Spectrometric
Method™19

4) Digestion, Inductively Coupled Plasma Method!*!
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method %

2) Ultrasonic Extraction, Gas Chromatographic
Method!10-221

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*#%

2) Ultrasonic Extraction, Gas Chromatographic
Method"0?2

15 DDE..
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16

17

18

20

21

22

DDE

boT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method?##!

2) Ultrasonic Extraction, Gas Chromatographic
Method!102

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®®22

2) Ultrasonic Extraction, Gas Chromatographic
Method!®#?

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*#

2) Ultrasonic Extraction, Gas Chromatographic

Method %24

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method2%#2

2) Ultrasonic Extraction, Gas Chromatographic
Method!1022

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method2%22

2) Ultrasonic Extraction, Gas Chromatographic
Method!!®#

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method24!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'2613)

3) Digestion, Flame Atomic Absorption Spectrometric
Method!™'*!

4) Digestion, Inductively Coupled Plasma Method ™

1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®%

2) Ultrasonic Extraction, Gas Chromateoeraphic

Method %24

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method®'™

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®%1%

3) Digestion,...

23

24

25

26

Methoxychlor

Molybdenum

Nickel

Polychlorinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2' 5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,235 Tetrachlorobiphenyl
- 2,2\5,5Tetrachlorobiphenyl
- 2,384 -Tetrachlorobiphenyl
-22,345-
Pentachlorobiphenyl

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!'®

4) Digestion, Inductively Coupled Plasma Method™!
5) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method! ™

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method2%#

2) Ultrasonic Extraction, Gas Chromatographic
Method @22

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method?4!3

2) Digestion, Inductively Coupled Plasma Method™'
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method?®'¥

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method2613

3) Digestion, Flame Atomic Absorption Spectrometric
Method!"

4) Digestion, Inductively Coupled Plasma Method!™'!
1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®*#%

2) Ultrasonic Extraction, Gas Chromatographic
Method 0?2

7 L
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29

-2,2',45,5-
Pentachlorobiphenyl
-2334'6-
Pentachlorobiphenyl
-223445-
Hexachlorobiphenyl
-2.2.349,55-
Hexachlorobiphenyl
-2,2355'6-
Hexachlorobiphenyl
-22'4455"-
Hexachlorobiphenyl
-22'3344'5-
Heptachlorobiphenyl
-2234.4.55"-
Heptachlorobiphenyl
-22'34,4.56-
Heptachlorobiphenyl
-2234'556-
Heptachlorobiphenyl
-2,233,44556-
Nonachlorobiphenyl

Pentachlorophenol

pH

Selenium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[z,g.zsl

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%

Electrometric Method™!%

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method 2620

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method261

3) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™?"

4) Digestion, Inductively Coupled Plasma Method""-

30 Silver...

31

32

33

34

35

Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium

Zinc

| Plasma Metho

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 5]
2) Digestion, Inductively Coupled Plasma Method™**!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 262!

2) Digestion, Inductively Coupled Plasma Method ™!
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method?##

2) Ultrasonic Extraction, Gas Chromatographic
Method[]u,zzl

1) Waste Extraction, Puree and Trap, Gas
Chromatographic/Mass Spectrometric Method®!12%]
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2%!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®%*!

2) Digestio.n, Inductively Coupled Plasma Method ™'

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method 264

2) Waste Extraction, Digestion, Inductively Coupled
d[z,&.izl

3) Digestion, Flame Atomic Absorption Spectrometric
Method!™'¥

4) Digestion, Inductively Coupled Plasma Method

a

AU U 125 578015

ddu anTuaie RERIGEREY
1 Acenaphthene 1) Ultrasonic Extraction, Gas Chromatoeraphic
Method?"
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%28!
2 Acetone Purge and Trap, Gas Chromatographic/Mass

‘ Spectrometric Method!**# 5]-

3 Aldrin...
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Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(alanthracene

Benzene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzoic acid

Benzolalpyrene

1) Ultrasonic Extraction, Gas Chromatographic
MethOdilo'Zﬂ

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method" %%

1) Ultrasonic Extraction, Gas Chromatographic
Method[mza]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%#!

Digestion, Inductively Coupled Plasma Method™™!

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™!

2) Digestion, Inductively Coupled Plasma Method(™*
Ultrasonic Extraction, Gas Chrornatographic/Mass
Spectrometric Method!%%

Digestion, Inductively Coupled Plasma Method!™*

1) Ultrasonic Extraction, Gas Chromatographic
Methc}d[m'za'

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %%

1) Ultrasonic Extraction, Gas Chromatographic
Method!!024

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'?#%!

1) Ultrasonic Extraction, Gas Chromatographic
Method[w.zﬂ

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"%%

1) Ultrasonic Extraction, Gas Chromatographic
Method[w'z'l]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methgdlloiﬁl-h

15 Benzol(g,h,ilperylene...

a6y dnsuaiie ABAszid

15 | Benzo(gh,iperylene 1) Ultrasonic Extraction, Gas Chromatographic
Method!%#%
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2%!

16 | Beryllium Digestion, Inductively Coupled Plasma Method ™

17 | Bis(2-chloroethyllether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2

18 | Bis(2-ethylhexyl)phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %!

19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 12!

20 | Brormoform Purge and Trap, Gas Chromatographic/Mass
spectrometric Method %%

21 | Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2%%]

22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %!

23 | Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method ™%
2) Digestion, Inductively Coupled Plasma Method™?

24 | Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%?%]

25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!?%

26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*%%?

27 | Chlordane 1) Ultrasonic Extraction, Gas Chromatographic
Method!*%#
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2¢

28 | p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %%

29 | Chlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*%%%]

30 | Chlorodibromomethane Purge and Trap, Gas Chro ic/Mass

L Spectrometric Methc:d“z'zz:ﬁh

31 Chloroform...
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42

Chlorofarm

2-Chlorophenol

Chramium

Chromium (lIl)

Chromium (V1)
Chrysene

Cyanide
24-D
DoD

DDE

pOT

Dibenz(a,h)anthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!%%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™**

1) Digestion, Flame Atomic Absorption Spectrometric
Method:T““l

2) Digestion, Inductively Coupled Plasma Method!™
1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation!™®141¢1

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation!7#1316]

Alkaline Digestion, Colorimetric Method®'¢

1) Ultrasonic Extraction, Gas Chromatosraphic
Method!*4*

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method %2

Extraction, Distillation, Colorimetric MethodZ22%2
Ultrasonic Extraction, Gas Chromatographic Method?”

1) Ultrasonic Extraction, Gas Chromatographic
Method!®#2 .

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™#!

1) Ultrasonic Extraction, Gas Chromatographic
Methode22

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#!

1) Ultrasonic Extraction, Gas Chromatographic
Method!%22

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

1) Ultrasonic Extraction, Gas Chromatographic
Method!e24

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™®?

43 Di-n-butyl phthalate...

feiu ansuaiiy e

43 | Di-n-butyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?

44 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#%]

45 | 1,3-Dichlorobenzene Puree and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!'##)

46 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*!

47 | 3,3'-Dichlorobenzidine Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%

48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22!

49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!%#]

50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2%%

51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method22

52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %%

53 | 2,4-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2%!

54 | 1,2-Dichlorpopane Purge and Trap, Gas Chromatoseraphic/Mass
Spectrometric Method!'##]

55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method??%

56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"2!

57 | Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic
Method{m.zzl
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!2%!

58 | Diethyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!**2¢!

59 | 2,4-Dimethylphenol

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method[m'm-

60 2,4-Dinitrophenol...
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62

63

64

65

66

67

68

69

70

2,4-Dinitrophenal

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Flucranthene

Fluorene

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatoegraphic/Mass
Spectrometric Method" %%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'*#!

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!'%%]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"2%!

1) Ultrasonic Extraction, Gas Chromatographic
Method[m'zz]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method!?#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"%%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™%#!

1) Ultrasonic Extraction, Gas Chromatographic
Method!1%24

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

1) Ultrasonic Extraction, Gas Chromatographic
Method!1%24

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method1%24]

1) Ultrasonic Extraction, Gas Chromatographic
Method!??2

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %%

1) Ultrasonic Extraction, Gas Chromatographic
Method[m,za]

2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Methgd[10-26]-——

71 Hexachlorobenzene..,

71

72

73

74

75

76

i

78

79

80

81

82

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

CL-HCH

B-HcH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indena(1,2,3-cd)pyrene

Isophorone

Lead

Manganese

1) Ultrasonic Extraction, Gas Chromatographic
Methoglie2d

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!"®%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2%%]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 22

1) Ultrasonic Extraction, Gas Chromatoeraphic
Method?#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'*#%!

1) Ultrasonic Extraction, Gas Chromatographic
Method!®#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

1) Ultrasonic Extraction, Gas Chromatoeraphic
Method!!2#2

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%#%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%24

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %!

1) Ultrasonic Extraction, Gas Chromatographic
Method102

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%28!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %29

1) Digestion, Flame Atomic Absorption Spectrometric
Method ™4l

2) Digestion, Inductively Coupled Plasma Method™!
1) Digestion, Flame Atomic Absorption Spectrometric
Method ™4

2) Digestion, Inductively Coupled Plasma Method[?"-

83 Mercury...
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91

92

93

94

95

Mercury

Methanol

Methoxychlor

Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™®

2) Digestion, Inductively Coupled Plasma Method ™
3) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method™®

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*#%!

1) Ultrasanic Extraction, Gas Chromatographic
Method!!*#!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®?

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"%]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ™!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®?!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"##!

1) Ultrasonic Extraction, Gas Chromatographic
Method®?9

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%%

1) Digestion, Flame Atomic Absorption Spectrometric
Method™ !

2) Digestion, Inductively Coupled Plasma Method!™¥
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%]

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%¢!

96 Polychlorinated Biphenyls...

Paolychlorinated Biphenyls
- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260
Polychlorinated Biphenyls
- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2" 5-Trichlorobiphenyl
- 2,4, 5-Trichlarobiphenyl
- 2,2',3,5-Tetrachlorobiphenyl
- 2,2',5,5' - Tetrachlorobiphenyl
- 2,3'4,4-Tetrachlorobiphenyl
-22345-
Pentachlorobiphenyl
-2,2'4,55'-
Pentaihlorobiphenyl

- 23,346
Pentachlorobiphenyl
-22344 5
Hexachlorobiphenyl
-2,2,3,4,55-
Hexachlorobiphenyl
-2,2'3,5,5,6-
Hexachlorobiphenyl
-224455-
Hexachlorobiphenyl
-22.33,44.5-

| Heptachlorobiphenyl
-22'344'55"-
Heptachlorobiphenyl
-2,2'34456-

Heptachlorobiphenyl

1) Ultrasonic Extraction, Gas Chromatographic

Method!?

2} Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method"%?%

Ultrasonic Extraction, Gas Chromatographic Metﬁ

~ 22,348,555
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-2,2,34.55.6-
Heptachlorobiphenyl
-22'3344'556-
Nonachlorobiphenyl
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 02!
98 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatographic
Method!024
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%
99 | Phenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™®?!
100 | Pyrene 1) Ultrasenic Extraction, Gas Chromatographic
Method'®2
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%#
101 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method
2) Digestion, Inductively Coupled Plasma Method™*!
102 | Silver Digestion, Inductively Coupled Plasma Method ¥
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %]
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2?
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2%
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™2%!
107 | Toxaphene Ultrasonic Extraction, Gas Chromatographic Method!*%4%
108 | TPH (Cs-Ca) 1) Purge and Trap, Gas Chromatographic Method!#2!!
2) Purge and Trap, Gas Chroratographic/Mass
Spectrometric Method!2%
109 | TPH (Cog-Crs) Ultrasonic Extraction, Gas Chromatographic Method!%?!
110 | TPH (Cs16-Cas) Ultrasonic Extraction, Gas Chromatographic Method!!%?!
111 | 1,2,4-Trichlorobenzene

-mo-

Purge and Trap, Gas Chro ir/Mass
Spectrometric Method™2%!

112 1,1,1-Trichloroethane...

el ansuaiy ATt

112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatogeraphic/Mass
Spectrometric Method!'##%

113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatogeraphic/Mass
Spectrometric Method!#%%

114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"2#!

115 | 2,4,5-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2¢!

116 | 2,4,6-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#]

117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#%%]

118 | Vanadium Digestion, Inductively Coupled Plasma Method!™!!

119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method%%

120 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*>?%

121 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!#%%]

122 | o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %

123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%?

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#2%]

125 | Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method™%!
2) Digestion, Inductively Coupled Plasma Method ™
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4, APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019.

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 19597,

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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SW-846 Method 30604, 1996.
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Method 3510C, 1996.
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Method 70008, 2007.
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Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846

Method T061A, 1992.-

16. United States...

-anley-

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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T196A, 1992

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technigue). SW-846 Method 74T0A, 1994.

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 74718, 1998.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007.

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994,

21, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 80824, 2007,

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1980.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 8260D, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018.
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Waste Physical/Chemical Methods. Total and Amenable Cyanide : Distillation. SW-846
Method 9010C, 2004,

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils. SW-
846 Method 9013A, 2014.

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014,

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004,

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 200
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