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2
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o pH
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6

7

8

hod

Soxhlet Extraction M

Electrometric Method

n Demand Closed Reflux, Titrimetric M

lodometric Method
Temperature ry and Fielc
Total Dissolved Solids | Dried at 180 °C
Total Suspended Solids Dried at 103-105 °C
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APHA, AWWA, WEF, Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017.
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pH Electrometric Method
2 Temperature Laboratory and Field Methods
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APHA, AWWA, WEF. Standard Methods for the Examination of Water and
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pH Electrometric Method
2 Temperature Laboratory and Field Methods
3 Total Dissolved Solids Dried at 180 °C
4 Total Suspended Solids Dried at 103-105 °C
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APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 23 ed. Washington, DC: APHA, 2017.
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?!

2 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'®
2) Digestion, Inductively Coupled Plasma Method™

3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®
2) Digestion, Inductively Coupled Plasma Method™

4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

5 | PB-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

6 8-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

7 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric 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, Inductively Coupled Plasma Method™

10 | Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method™
2) Closed Reflux, Colorimetric Method®
3) Closed Reflux, Titrimetric Method®

11 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'®

12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method"™

<lp-
il ansuaiy FenTed

13 Color ADMI Weighted-Ordinate Spectrophotometric
Method® ‘

14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method'®
2) Digestion, Inductively Coupled Plasma Method®

15 | Cyanide Distillation, Colorimetric Method™

16 4,4'-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

17 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

18 4,4'-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

20 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

21 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

22 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

24 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

25 | Formaldehyde Distillation, Colorimetric Method™

26 | Free Chlorine 1) lodometric Method'
2) DPD Colorimetric Method™

27 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

28 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 | Hexavalent Chromium Colorimetric Method™

.

2) Digestion, Inductively Coupled Plasma Mithod“’

13 Color...

30 Lead...
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30 |Lead 1) Digestion, Direct Air-Acetylene Flame Method'™
2) Digestion, Inductively Coupled Plasma Method"!

31 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method'®!

32 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®™

33 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

3¢ | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™!
2) Digestion, Inductively Coupled Plasma Method™

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

36 pH Electrometric Method"

37 | Phenols Distillation, Direct Photometric Method!®

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

39 | Sulfide 1) lodometric Method"
2) Methylene blue Method™

40 | Temperature Laboratory and Field Methods™

41 | Total Dissolved Solids Dried at 180 *C%

42 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method®™

43 | Total Suspended Solids Dried from 103 to 105 °C%¥

a4 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™

45 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasmi Method™

e,

AR $1wau 56 swms

5 Benzene

6 Beryllium

8 Bromoform

9 Cadmium

10 Carbon tetrachloride

11 Chlerdane

12 Chloroform

14 Chromium

i mMaaiy Wiared
1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®
Antimony Digestion, Inductively Coupled Plasma Method™
Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!!
2) Digestion, Inductively Coupled Plasma Method
q Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame

7 Bromodichloromethane

13 Chlorodibromomethane

Method®

2) Digestion, Inductively Coupled Plasma Method®
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™!

1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™

2) Digestion, Inductively Coupled Plasma Method™
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Purge and Trap, 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) Digestion, Direct Air-Acetylene Flame Method™!

2) Digestion, Inductively Couplem

15 Chromium (II)...
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15 Chromium (II1) 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®

16 | Chromium (VI) Colorimetric Method®

17 | Cyanide Distillation, Colorimetric Method™

18 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

19 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'”!

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

21 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®

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

23 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

24 ooT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

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

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

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

28 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®

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

30 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

deuil aTuaRY Whare

31 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

32 OL-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

33 | B-HcH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

34 Y- HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

35 | Lead 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method®

36 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method®

37 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

38 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

39 Methylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

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

41 | pH Electrometric Method™

42 | Phenol Distillation, Direct Photometric Method™

43 Selenldm 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inducttveb; Coupled Plasma Method®

44 | Silver 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

a5 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

46 Tetrachloroethylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™ L

31 Hexachlorobenzene...

47 Toluene...
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47 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
a8 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'™!
50 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'!
51 Vanadium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®
2) Digestion, Inductively Coupled Plasma Method®
52 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
53 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
54 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
55 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
56 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method'®!

fsufgaviedaaitlildiudh $aou 20 sums
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Antimony

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

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ 44

3) Digestion, Inductively Coupled Plasma Method!®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method#!

2 Arsenic...

Arsenic

Barium

Beryllium

Cadmium

Chromium

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4"

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method" 4

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!®”

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

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method"*#

3) Digestion, Inductively Coupled Plasma Method'*"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'"*"!

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!!*#)

3) Digestion, Inductively Coupled Plasma Method!®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method(s.!l

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method"*®

3) Digestion, Inductively Coupled Plasma Method'®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®*®

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

2) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method“"-—

3) Digestion...
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10

Chromium (1il)

Chromium (V1)

Cobalt

Copper

3) Digestion, Inductively Coupled Plasma Method'®”!
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!!4719

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,
Colorimetric Method; Calculation Method*4819)

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®4"19

4) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method"®##19)

1) Waste Extraction, Colorimetric Method'®!

2) Alkaline Digestion, Colorimetric Method!®1%!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method44!

3) Digestion, Inductively Coupled Plasma Method'"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®*!

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

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*#!

3) Digestion, Inductively Coupled Plasma Method®®™
4) Digestion, Flame Atomic Absorption Spectrometric

11 Lead...

1

12

13

14

15
16

Lead

Mercury

Molybdenum

Nickel

pH
Selenium

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

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!'4®

3) Digestion, Inductively Coupled Plasma Method""
4) Digestion, Flame Atomic Absorption Spectrometric
Method**!

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!™!"

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'4"!

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™4#

3) Digestion, Inductively Coupled Plasma Method!®”)
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#

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

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*#!

3) Digestion, Inductively Coupled Plasma Method"*"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®“#

Electrometric Method!!™®

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

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!"131

3) Digestion, Inductively Coupled Plasma Hethod"-"

4) Digestion ...
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18

19

20

Silver

Thallium

Vanadium

Zinc

4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®'

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

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*4#

3) Digestion, Inductively Coupled Plasma Method®”
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method" 7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!"*®!

3) Digestion, Inductively Coupled Plasma Method® "
4) Digestion, Flame Atomic Absorption Spectrometric
Method®*

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*#!

3) Digestion, Inductively Coupled Plasma Method'*”
4) Digestion, Flame Atomic Absorption Spectrometric
Method®?!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"47)

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*#!

3) Digestion, Inductively Coupled Plasma Method!®”
4) Digestion, Flame Atomic Absorption Spectrometric

Method*® -

..,

-alo -

i s 17 :1ems
il Faed

1 Antimony 1) Digestion, Inductively Coupled Plasma Method®”
2) Digestion, Flame Atomic Absorption Spectrometric
Method"#!

2 Arsenic 1) Digestion, Inductively Coupled Plasma Method®”
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®?

3 | Barium 1) Digestion, Inductively Coupled Plasma Method""
2) Digestion, Flame Atomic Absorption Spectrometric
Method®#!

4 Beryllium 1) Digestion, Inductively Coupled Plasma Method®”

5 Cadmium

6 Chromium

9 Cyanide
10 Lead

7 Chromium (IIl)

8 Chromium (V1)

11 Manganese

2) Digestion, Flame Atomic Absorption Spectrometric
Method™*

1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method"®

1) Digestion, Inductively Coupled Plasma Method®”!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®#

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®671%

2) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method®##19)

Alkaline Digestion, Colorimetric Method®?!
Extraction, Distillation, Colorimetic Method!!*!%16]

1) Digestion, Inductively Coupled Plasma Method®”
2) Digestion, Flame Atomic Absorption Spectrometric
Method*®

1) Digestion, Inductively Coupled Plasma Method®?
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®

12 Mercury ..,
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12 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"?

13 | Nickel 1) Digestion, Inductively Coupled Plasma Method*"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®*

14 | Selenium 1) Digestion, Inductively Coupled Plasma Method®?!
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!*'¥

15 | Silver 1) Digestion, Inductively Coupled Plasma Method®®”
2) Digestion, Flame Atomic Absorption Spectrometric
Method"“®

16 [ Vanadium 1) Digestion, Inductively Coupled Plasma Method™®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method"“#

17 | Zinc 1) Digestion, Inductively Coupled Plasma Method'®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method"#! -

sansdady

L NIENTNGAAMNTIN, UTENIANTENTINAMNTIH, W.A. 2566, dos msﬁ’umsﬁwﬁqn
wiotanliléudn. swAsempunwn, 31 wquniau 2566, wuil 140 moufiens 126 4.

2. snmimniwndouisssmelng, gilolinmsidide. faninid 4. nqamme:
Gauuianashus, 2547,

3, APHA, AWWA, WEF, Standard Methods for the Examination of Water and
Wastewater, 24™ ed, Washington, DC: APHA, 2023,

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, SW-846, 2014,

5, 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, 2007.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996,

7. United States..,

- o -

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010C, 2000.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Flame Atomic Absorption Spectrophotometry. SW-846
Method 70008, 2007,

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7062, 1994,

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury In Liquid Waste (Manual Cold-Vapor Technique).
SW-846 Method 7470A, 1994,

12. 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, 2007.

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

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846 Method
9010C, 2004,

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and OIl.
SW-846 Method 9013A, 1996,

16. 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,

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

18. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH, SW-846 Method 9045D, 2004,
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukh hasan 3 Rd., B:

R

NSC-TSI-TIS17025

4. Pakkred, Noathaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mal - calibratech._cal@yahoo.com, calibratech .cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :
Calibration Method :

Certificate of Calibration

67-420106-1 Page : 1of2

M Green Group Co., Ltd.

188/46 Wisatesukhakhon 25, Pracha-Utid Rd., Thungkru Bangkok 10140 Thailand

pH Meter with electrode

pH meter

Manufacturer : Eutech Model : pH 700
Range : N/A pH Resolution : 0.01 pH
Serial No. : 2884323 ID No. : N/A

Electrode

Model : ECFC7252101B Serial No. : 01X099320

On site calibration was carried out at the Labolatory, M Green Group Co., Ltd.
Ambient Temperature : (26310 26.7)° C
Relative Humidity $ (4010 45) %
20 September 2024
20 September 2024
21 September 2024

In-house method CAL-M4201 direct measurement by using standard voltage calibrator

uLnNMyLY

/%,
B

and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units
1. Multiproduct Calibrator

1D No. Cert, No, Due Date

400005 SG-E-00307/66 23 Aug 2025

National Institute of Metrology Thailand (NIMT)

2. Standard Buffer Solution

pH Cert. No. Lot No. Exp. Date Iraceability
4.008 61293328 1027612 15 Sep 2026 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.987 61297593 1027614 I5 Sep 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
10.010 61306165 1027613 15 Sep 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by

he Uncertainties are for 2 confidence probability of approximately 95%

his cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

" AL-F0031-03

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, St 3Rd,E d. Pakkred, abur 11120
Tel.(02) 964-6211 Fax.{02) 964-5155, c-mail : calibratech.cal@yahoo com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :  67-420106-1 Page : 20f2

Result of Calibration :

UUC Condition As-Received :  Goad

Function : Electrical measurement
pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage [ Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) ( pH)|( mV) (mV) (+mV)
177.4800 4 4.00 | 1775 0.0 0.12
4,7,10 00000 7 700 | 00 0.0 0.086
~177.4800 10 1000 | <1774 0.1 0.12
Function : pH meter with electrode

Performing  three - buffer standard curve using buffer nominal pH (4,7,10)

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) {(pH) (+£pH)
4,008 4.01 0.00 0.0097
4,710 6.987 7.00 -0.01 0.011
10.010 10.01 0.00 0.014

Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-FUI31-03




CAL

Calibratech Co.,Ltd. ) NSC-TS1-Ti817025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabun 11120

CALIBRATION 0030

e-mail : calibeatech_cal(@yzhoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Tel.(02) 964-6211 Fax (02) 964-5155,

Certificate No. : 67-410112-1 Page :1o0f2

Submitted by : M Green Group Co., Ltd.
188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Equipment : Digital Thermo-Hygrometer
Manufacturer : Digicon Model : TH-02A
Range Temperature : 0 n(? to 50 °c Resolution : 0.1 °C
Range Humidity : 20 %R.H. to 99 %R.H. Resolution : 1 %R.H.
Serial No. : 1819A0771796 ID No. : N/A
Environment : Ambient Temperature : 23 +2) °C

Relative Humidity (50 + 15) %

Date of Received : 20 September 2024

11

Date of Calibration : 23 September to 24 September 2024
Date of Issue : 24 September 2024

Calibrated by :

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Instruments :  This certification is traceable to the International System of Units
Digital Indicator with Standard Probe Temp&Hum
(D No. Cert. No Due Date Traceability

400034 & 400035 SG-H-00611/67 04 Jan 2025 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

Approved by

Supervisor

The Uncertainties arc for a confidence probability of approximately 95%

This ceificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

/% ULRnNYLY

AL-F0031-03

——

Calibratech Co.,Ltd.
7/106-7 Moo 2, i 3Rd,F d, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax (02) 964-5155, c-mail - cal@yahoo com, calit l@h L

Certificate of Calibration

com

Certificate No. :  67-410112-1 Page : 2 of 2
UUC Condition As-Received : Good
Result of Calibration : Without Adjustment

Function : Temperature measurement

Reference Humidity @ 50 %R.H.

Standard Temperature UUC Reading Correction Uncertainty
(‘) ('c) S (+°C)
19.99 19.7 0.3 0.46
25.00 247 03 .46
30.01 29.7 0.3 0.46
Result of Calibration : Without Adjustment

Function :  Humidily measurement

Reference Temperature @ 25 'C

Standard Humidity UUC Reading Correction Uncertainty

(%R.H.) (%R.H ) (%R.H.) (£ %R.H)
40.01 38 2 22
60.00 56 4 23

Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

-ollo

AL-F0031-03
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd.,

Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :
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NSC-TISI-TIS 17025
CALIBRATION 0030

\\"\
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“to,

Bangpood, Pakkred, Nonthaburi 11120

calibratech _cal@hotmail.com

Certificate of Calibration
67-200334-1 Page : 10f2

M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Electronic Balance

Manufacturer : SHIMADZU Model : AP225WD
Serial No. : D316300690
Capacity : 220 ¢ Resolution : 0.00001g/102g, 0.0001g/220g

On site calibration was carried out at the Laboratory, M Green Group Co., Ltd.
Ambient Temperature : (2491026.3) “C
Relative Humidity (40.8 to 55.4) Y%

Air Pressure  : 1003.0 mbar
20 September 2024
20 September 2024

21 September 2024

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Unils

Standard Weights

D No Cert. No.

E261-E2624

C02232088

Due Date Traceability

08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)

Approved by

The Uncertainties are for a confidence probability of approximately 95%

CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukh: 3Rd,E d, Pakkred, N b

11120

T
AT

Tel(02) 964-6211 Fax (02) 964-5155, e-mail - calibratech. cal{@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200334-1

Result of Calibration : Without Adjustment
UUC Condition As-Received :  Good

Departure of indication from nominal value

Page : 2 0f 2

Nominal Value Correction Uncertainty
(g) (g) t(g)
0.001 (L.0000D 0.000015
0.01 0.00000 0.000016
0.1 0.00000 0.000018

1 0.00000 0.000026
10 0.00000 0.000053
20 -0 00003 0.000071
50 0.00006 0.00011
100 0.00004 0.00020
150 0.0001 0.00038
200 0.0000 0.0003%

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =

providing a level of confidence of approximately 95%
Eccentric error Load test : 50 g

A B C D

-0.00005 0.00001 0.00002 0.00000 0.00000

Repeatability Load test 200

Stdev. : 0.000000

4
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This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co Lad
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Calibratech Co.,Ltd. e o B
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpeod, Pakkred, Nonthabun 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, c-mail - cahbratech. cal@yahoo.com, calibratech_cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400560-1 Page : 10f2

Submitted by : M Green Group Co., Ltd.
188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Equipment : Liquid in Glass Thermometer
Manufacturer : N/A Model : N/A
Range : 0°C to 100°C Resolution : 1 “C
Serial No. :  N/A Immersion : Total
1D No. : 94-49747
Environment : Ambient Temperature : 23 +2) °C
Relative Humidity : (50 + 15) %
Line Voltage - (220 + 22) VAC
Date of Received : 20 September 2024
Date of Calibration : 23 September 2024
Date of Issue : 23 September 2024
Calibrated by :
Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001
based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)
1D No. Cert. No, Due Date Traceability
400001 TT-0023-24 16 Feb 2026 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer
1D No, Cert, No. Due Date Traceability
400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
Approved by ;|
D Superyt
- upervisor
o}
=
= N
a)The Uncertainties are for a confidence probability of approximately 95%
= Obi0]
& This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co..Ltd. A
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CAL

Calibratech Co.,Ltd.
71106-T Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabur: 11120
Tel(02) 964-6211 Fax.(02) 964-515

5, e-mail © calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :  67-400560-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Function : Temperature measurement
Ice point check : UUC# reading 0 ° C Standard reading -0.0321"'C
Standard Reading] UUC Reading Correction Uncertainty
("C) (°C) ("C) (£'C)
39.8223 40 -0.2 0.31

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-ollo -
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CAL

Calibratech Co.,Ltd.
NSC-TISI-TIS17025 i 7/106-7 Moo S 3 Rd,, Bangpood, Pakk
CALIBRATION 0030

-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com ‘

CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

d, Nonthabun 11120

Tel (02) 964-62 4-5155, e-mail : calibratech. ahoo,com, calibratech .cal@hotmail com

Tel(02) 964-6211 Fax.(02) 964-5155

Certificate of Calibration Certificate of Calibration
Certificate No. : 67-300569-1 Page : 1o0f2 Certificate No. : 67-300569-1 Page : 2 of 2
- . . . . Result of Calibration : This result of truc Volume is referred to standard temperature at 20 ‘c
Submitted by : M Green Group Co., Ltd.

i 5 Itid Thai JUC Condition As-Received :  Good
188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand ! ondition As-Recetve oo

Delivery Time : 19.92  scc.
Equipment : Burette Nominal Volume ( ml ) Measuring Volume ( ml )
Manufacturer : GLASSCO Class : A ) 2.0044
Capacity : 10 ml Graduation : 0.05 ml 5 5.0024
ID No. 1 2212-0344-1 10 9.9915
. . By [ ..
Environment : Ambient Temperature : (20+3) C
Uncertainty of measurement with in + 0.0039 ml
Relative Humidity X (50+10) %
This result of calibration was found accurate as shown on date and place of calibration only.
Air Pressure : 1008.0 mbar.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2,00,
Date of Received : 20 September 2024 providing a level of confidence of approximately 95%
- J F. e -00o -
Date of Calibration : 23 September 2024
Date of Issue : 23 September 2024

Calibrated by

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments : This certification is traceable to the International System of Units
Electronic Balance
1D No. Cert, No, Due Date Traceability

241005 67-200210-4 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by :

> Supervisor

-

o)

=

5

The Uncertainties are for a confidence probability of approximately 95%
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech . cal@yahoo,.com, calibratech .cal@hotmail.com

NSC-TiSI-TIS17025
CALIBRATION 0030

Certificate of Calibration

Certificate No. 67-300569-2

1of2

Page :

Submitted by

M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

CAL

Calibratech Co.,Ltd.

san 3 Rd., Bangpood, Pak

7 Moo 2, Sukhapeac

Tel (02) 964-6211 Fax (02) 964-5155,

Certificate No. :
Result of Calibration :

UUC Condition As-Received :

atech .cal@hotmail.com

Certificate of Calibration

67-300569-2

This result of true Volume is referred to standard temperature at 20 C

Good

Delivery Time : 46.13

sec,

Nominal Volume ( ml )

Measuring Volume ( ml )

5.0039

14,9824

249757

Equipment Burette
Manufacturer : GLASSCO Class : A
Capacity : 25 ml Graduation : 0.1 ml
1D No. 2212-0344-2

Environment : Ambient Temperature : (20+3) ‘('
Relative Humidity (50+10) %
Air Pressure 1008.0 mbar.

Date of Received
Date of Calibration
Date of Issue

Calibrated by

20 September 2024

3 September 2024

)

23 September 2024

Calibration Method :

In-house method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments :  This certification is traceable to the International System of Units

Electronic Balance

ID No, Cert. No, Due Date Traceability
241005 67-200210-4 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by :

D

-

o}

=

=

aJThe Uncerlainties are for a confidence probability of approximately 95%

=} @_;)f@
cRThis cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. 53]
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Uncertainty of measurement with in + 0.0066 ml

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%

-00o -

CAL-F0031-03




CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Non

Tel{02) 964-6211 Fax.{(02) 9645155, e-mail : calibratech. cali@yahs

Certificate No. :

Submitted by :
Equipment H
Environment H

Date of Received
Date of Calibration :
Date of Issue 2

Calibrated by

Calibration Method :

NSC-TISI-TIS17025
CALIBRATION 0030

»o.com, calibratech .cali@hotmail com

Certificate of Calibration
67-300569-3 Page : 1of2
M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Measuring Pipette

Manufacturer : GLASSCO Class : A
Capacity : 10 ml Graduation : 0.1 ml
ID No. ¢ MP10/01/19

Ambient Temperature :
Relative Humidity (50+10) %

Air Pressure : 1000.8 mbar.

20 September 2024
23 September 2024

23 September 2024

7 542-22

In-house method CAL-M3001 based on ASTM E

Reference Standard Instruments :  This certification is traceable to the International System of Units

ronic Balance

1D No. Cert. No Due Date I'raceability
241005 67-2 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

uenMyLY

@ This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd
~

S AL-F0031-03

Approved by :

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

Bl
&

CAL

N1 ~
Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhap n 3 Rd., Bangpood, Pakkred, Nonthaburi 1112
Tel.(02) 964-6211 Fax (02) 964-5155, e-mail * calibratech. cal(@yahoo.com

ratech .cal@hotmail.com
Certificate of Calibration

Certificate No. : 67-300569-3 Page : 20f2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 'C
UUC Condition As-Received :  Good

Delivery Time : 1220 sec

Nominal Volume ( ml ) Measuring Volume ( ml )

2 1.9998
5 49871
10

Uncertainty of measurement with in + 0.0039 ml

T'his result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%

-o0o -
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Calibratech Co.,Ltd. L B Calibratech Co.,Ltd.
o > b ] ~ 174
7/106-7 Moo 2, Sukhaprachssan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030 7/106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax (02) 964-5155, e-muil . calibratech. cali@yahoo.com, calibratech _cal@hotmail.com Tel.(02) 964-621 1 Fax (02) 964-5155, e-mail . calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration Certificate of Calibration

Certificate No.  : 67-300569-4 Page : 1of2 Certificate No. : 67-300569-4 Page : 20f2
Submitted by : M Green Group Co., Ltd. Result of Calibration : This result of true Volume is referred to standard temperature at 20 ‘c
188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand UUC Condition As-Received :  Good
Delivery Time : 15.20 sec.
i . Measuring Pipette i
Equipment 3 Measuring Fipett Nominal Volume ( ml ) Measuring Volume ( ml )
Manufacturer : GLASSCO Class : A . 50302
Capacity : 25 ml Graduation : 0.1 ml 15 150832
ID No. ¢ MP25/01/19 25 25.0398
. . ° ~
Environment : Ambient Temperature : (20+3) C
™ R Uncertainty of measurement with in + 0.0067 ml
Relative Humidity : (50+10) Y%
) . This result of calibration was found accurate as shown on date and place of calibration only.
Air Pressure : 1000.8 mbar.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k 2.00,
Date of Received : 20 September 2024 providing a level of confidence of approximately 95%
-o0o -

Date of Calibration : 23 September 2024

Date of Issue : 23 September 2024
Calibrated by : -
Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments :  This certification is traceable to the International System of Units

Electronic Balance

1D No. Cert. No, Due Date Traceability
241005 67-200210-4 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

B¢

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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CAL

Calibratech Co.,Ltd.

n 3 Rd., Bangpood, Pakkred, Nonthabun 11120

CAL

Calibratech Co.,Ltd.
" ‘

o 2, Sukhaprac

NSC-TISI-TIS1702%5 7/106-7 Moo 2, Sukhap

ed, Nonthabun1 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax (02

964-5155, e-mail - calibratech. cal{@yahoo.com, calibratech .cal@hotmail com

Tel(02) 964-6211 Fax(02) 964-5155, calibratech_cal o.com, cahibratech _cal@hotmail.com
Certificate of Calibration Certificate of Calibration
Certificate No. : 67-300571-1 Page : 10f2 Certificate No. : 67-300571-1 Page : 20f2

. . - - Result of Calibration : This result of true Volume is referred to standard temperature at 20 ‘c
Submitted by : M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand UUC Condition As-Received :  Good

Equipment : Cylinder Nominal Volume ( ml ) Measuring Volume ( ml)
Manufacturer : GLASSCO Class : A 50 50.45
Capacity 100 ml Graduation : 1 ml 100 100.52
1D No. ¢ CY100/01/24
o Uncertainty of measurement with in + 0.063 ml
Environment : Ambient Temperature : (20+3) C
T'his result of calibration was found accurate as shown on date and place of calibration only.
Relative Humidity : (50+10) %
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k 2.00,
Air Pressure : 1003.9 mbar,
providing a level of confidence of approximately 95%
i 208 ( -olo -
Date of Received  : 20 September 2024
Date of Calibration : 24 September 2024
Date of Issue : 24 September 2024
Calibrated by : _
Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22
Reference Standard Instruments :  This certification is traceable to the International System of Units
Electronic Balance
ID No. Cert. No. Due Date Traceability
241002 67-200210-1 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)
Approved by :
D
-
o}
=
= S L
o) The Uncertainties are for a confidence probability of approximately 95%
S E5E EE

& This cerificate may not be reproduced other than in full except with the prior writien approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhapr:

NSC-TISI-TIS17025
CALIBRATION 0030

achasan 3 Rd., Bangpood, Pakkred, N

Tel.(02) 964-6211 Fax (02) 964-5155, c-mail . calibratech. ¢ 00.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No.  : 67-300571-2 Page : 1 0f2

Submitted by M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Equipment ¢ Cylinder
Manufacturer : GLASSCO Class : A
Capacity ¢ 250 ml Graduation : 2 ml
ID No. ;. CY250/01/19

Environment : Ambient Temperature : (20+3) ‘c
Relative Humidity (50+10) %
Air Pressure : 1004.1 mbar.

Date of Received ¢ 20 September 2024
Date of Calibration : 24 September 2024
Date of Issue : 24 September 2024

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22

Calibrated by

Reference Standard Instruments :  This certification is traceable to the International System of Units
Electronic Balance
) No Cert, No. Due Date ['raceability

241002 67-200210-1 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

EIyEl

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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CAL

s
Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhe san 3 Rd., Bangpoed, Pakkred, Nonthabun 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢

il - calibratech- cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-300571-2 Page : 20f2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 Ko

UUC Condition As-Received :  Good

Nominal Volume ( ml ) Measuring Volume ( ml )

150 151.02

250 251.16

Uncertainty of measurement with in + 0.087 ml
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

- ()O() =

CAL-FO031-03
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhapra an 3 Rd, Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION O

Tcl(02) 964-6211 Fax.(02) 964-5155, e-mail - calibratech. cali@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. : 67-300571-3 Page : 1o0f2

Submitted by : M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Equipment : Cylinder
Manufacturer : GLASSCO Class : A
Capacity ;1000 ml Graduation : 10 ml
ID No. : CY1000/01/24

Environment : Ambient Temperature : (20+3) ‘c
Relative Humidity (50+10) %
Air Pressure t 1001.7 mbar.

Date of Received ¢ 20 September 2024
Date of Calibration : 24 September 2024

Date of Issue : 24 September 2024
Calibrated by : _

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments :  This certification is traceable to the International System of Units
Electronic Balance
1D No. Cert. No, Due Date Traceability

241002 67-200210-1 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL<FOO31-03

CAL

Calibratech Co.,Ltd.
7/106-T Moo 2, Sukha

Tel(02) 964-6211 Fax.(02) 964-5155. c-mail - calibratech_.

iprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

jyahoo.com, calibratech _cal@hotmail com

Certificate of Calibration

Certificate No. : 67-300571-3 Page : 20f2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c

UUC Condition As-Received :  Good

Nominal Volume ( ml ) Measuring Volume ( ml )
500 500.74
1000 1003.10
Uncertainty of measurement with in + 017 ml

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

- (.\0() =
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratec

11 ~
Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd, ngpood, Pakkred, Nonthabun 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mall

-cal@yahoo.com, calibratech .cal@hotmail.com
calibratech..cal@yahoo.com, calibratech .

@hotmail.com

Certificate of Calibration Certificate of Calibration

Certificate No.  : 67-300572-1 Page : 1lof2 L. ~ i
Certificate No. : 67-300572-1 Page : 2 0f2
Submitted by : M Green Group Co., Ltd. Result of Calibration : This result of true Volume is referred to standard temperature at 20 ‘c
{R/46 Wisate P 25 Pracha-Uti ¢ v sk 4 Yk Thails . . : )
188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand UUC Condition As-Received :  Good
Equipment : Imhott Cone
o Nominal Volume { ml ) Measuring Volume ( ml )
Manufacturer : VITLAB h
. . . _ 500 500.74
Capacity 1000 ml Graduation @ 0.1,50 ml
L , 1000 1009.16
ID No. : CY1000/01/22
. . o .
Environment : Ambient Temperature : (20+3) C Uncertainty of measurement with in + 0.17 ml
Relative Humidity : (50+10) Y% This result of calibration was found accurate as shown on date and place of calibration only.
Air Pressure : 1001.5 mbar. This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 200,

providing a level of confidence of approximately 95%

Date of Received : 20 September 2024
-00o -

Date of Calibration : 23 September 2024

Date of Issue 23 September 2024

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments :  This certification is traceable to the International System of Units
Electronic Balance
ID No, Cert. No. Due Date Traceability

241002 67-200210-1 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by :

D

-

o)

=

5

- The Uncertainties are for a confidence probability of approximately 95%

s This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. E.:' E] #iE
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A

Calibratech Co.,Ltd. o0
7106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cak@hotmail.com

Certificate of Calibration

7~
Dttt

NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 67-400547-1 Page : 1of2
Submitted by : M Green Group Co., Ltd.
188/46 Wisatesukhakhon 25, Pracha-Utid Rd.. Thungkru Bangkok 10140 Thailand
Equipment : Temperature Indicator with Thermistor Probe
Temperature Indicator
Manufacturer : Eutech Model : pH 700
Range : N/A e Resolution : 0.1 “C
Serial No. : 2884323 ID No. : N/A
Thermistor probe
Model : N/A Sheath Material :  Stainless
Diameter : 3 mm. Length : 115 mm.
Serial No, : PHSTEMBOIP 279 ID No. : N/A
Environment : On site calibration was carried out at the Labolatory. M Green Group Co.. Ltd.
Ambient Temperature : (2631026.7) °C
Relative Humidity 3 (40 to 45) Y%
Line Voltage : (220.01t0 223.0) VAC
Date of Received : 20 September 2024
Date of Calibration : 20 September 2024
Date of Issue : 21 September 2024
Calibrated by :
Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certificztion is traceable to the Intemational System of Units

1. Platinum Resistance Thermometer (PRT)

ID No, Cert, No. Due Date Traceability

400002 I'T-0095-24 01 Jul 2026 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400033 24E633 21 Feb 2026 National Institute of Metrology Thailand (NIMT)

Approved by :
) — e
-
o}
=
5”1 Uncertainti fi fid bability of imately 95
€ Uncertainties are for a confidence probability of approximately 95%

=) EAEE
cihis cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co..Ltd. -
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CAL
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax (02) 964-5155, c-mail : calibratech, cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400547-1 Page : 20f2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Goad

Function : Temperature measurement
Immersion Depth| Standard Readingl  UUC Reading Correction Uncertainty
( mm.) (°C) ("C) (°Cc) (+°C)
130 25004 249 0.1 0.19
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reparted uncertainty ot measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., B:
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NSC-TISI-TIS 17025

d, Pakkred, Noathabur 11120 CALIBRATION 0030

Tel(02) 964-6211 Fax.(02) 964-515:

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments :

Lis

, e=mail ; calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

67-400548-1 Page : 1 of 2

M Green Group Co., Ltd.
188/46 Wisatesukhakhon 25, Pracha-Utid Rd., Thungkru Bangkok 10140 Thailand

Temperature controlled enclosure (Refrigerator)
Manufacturer : Biobase Model : BXC-V250M (II)
Range : N/A "C Resolution : 0.1 C
Serial No. : YC025025190108 ID No. : N/A
On site calibration was carried out at the Laboratory, M Green Group Co., Lid.

(26.310274) °C

(39t0 47) %

(226.0 t0 230.0) V

Ambient Temperature :
Relative Humidity

Line Voltage

20 September 2024

20 September 2024

21 September 2024

CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

This certification is traceable to the International System of Units

Standard Digital Thermometer with RTD Probe
1D No. Cert. No. Due Date Traceability

400046 & 400042  67-400442-1 26 Jan 2025

UEMMULU

Th

CAL-FA31-03

National Institute of Metrology Thailand (NIMT)

Approved by :

Supervisor

he Uncertainties are for a confidence probability of approximately 95%

o
o]

is cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Cao.,Ltd.
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, cahbratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :67-400548-1 Page : 2 0f2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber
_( W =050 m
]
4 D =040 m
4 5
’ 3 H =120 m
3
o Capacity = 024 m
[°]
H
H2 8
8 0
W2
I D
v D2
o Front =
< W >
Test Setting Indicating
. Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("c) (°C) (°c) 1 2 3 4 5 6 7 8 9 (=2C)
4.0 2.0 20 470 | 442 | 504 | 499 | 452| 422 | 474 | 4.67 | 3.89 0.45
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) (°C) (°C) ("C) (°c) (°c)
4.0 2.0 2.00 1.23 0.13 1.40

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-o0lo -
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NSC-TISI-TIS1702%
CALIBRATION 0030

Calibratech Co.,Ltd.
711067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthat
Tel(02) 964-621 1 Fax.{02) 9%64-5155, c-mail liby h_cal@yah

Certificate of Calibration

111120

.comn, h _cal@hotmail.com

Certificate No. : 67-400548-2 Page : 1 0of2

Submitted by : M Green Group Co., Ltd.
188/46 Wisatesukhakhon 25, Pracha-Utid Rd., Thungkru Bangkok 10140 Thailand

Equipment : Temperature controlled enclosure (Oven)

Manufacturer : Memmert Model : UF110
Range : N/A °C Resolution : 0.1  °C
Serial No. : B419.1092 ID No. : N/A

On site calibration was carried out at the Laboratory, M Green Group Co., Ltd.
(263t0274) °C
(39t047) %
(226.0 t0 230.0) V

Environment :
Ambient Temperature :
Relative Humidity
Line Voltage

Date of Received : 20 September 2024

20 September 2024

21 September 2024

CAL-M4004, TLAS G-20

Date of Calibration :
Date of Issue :
Calibrated by :
Calibration Method :
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No, Cert. No. Due Date Traceability
400046 & 400023 67-400198-1 01 Oct 2024 National Institute of Metrology Thailand (NIMT)

Approved by
Supervisor
The Uncertainties are for a confidence probability of approximately 95%
ElfeE
This may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. =

,;E@’E:pit.__ R By

Calibratech Co.,Ltd.
7/106-T Moo 2, prachasan 3 Rd,, B d, Pakkred, Nontk 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail . calibratech_ cal(@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. :67-400548-2 Page : 2 0f2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement
This instrument was setting air ventilation at position 0 (close)
_I/ Inside of Chamber
s W =056 m
A & = ) 4 D =040 m
i 3 H =048 m
& Capacity = 0.11 m3
f 6 Hi2
) ¢
2
‘, | A7
< Front >
W
Test Setting Indicating
Point| Temperatute | Temperature Measured Temperature ( ° C) @ Sensor No. Uncertainty
("c) (°C) (°c) 1 2 3 4 5 6 7 8 9 (£°C)
103.0 103.0 103.0 102.3] 102,91 103.7] 103.7] 102.3] 102.3| 103.8 [ 102.2] 102.7 0.82
104.0 104.0 104.0 103.3] 103.9] 104.8] 104.6] 103.2] 103.3| 104.8 [ 103.2] 103.7 0.84
105.0 105.0 105.0 104.3| 104.9] 105.8( 105.7| 104.3| 104.3| 105.8| 104.3] 104.7 0.83
150.0 150.0 150.0 149.3| 149.9| 151.3| 151.2] 149.1| 149.2| 151.2] 149.3| 149.5 1.1
180.0 180.0 180.0 179.0] 179.8| 181.4] 181.1| 1788 179.0( 181.1 | 178.8] 179.3 1.1
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°c) (°c) (°c) (°C) (“c) (°c)
103.0 103.0 103.0 1.3 03 20
104.0 104.0 104.0 1.5 03 2.1
105.0 105.0 105.0 1.4 0.3 2.0
150.0 150.0 150.0 23 0.5 27
180.0 180.0 180.0 2.5 0.5 33
Remark The uncertainty is not combine uniformity of the air chamber
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncerainty of measurement was based on a standard uncertainty multiplicd by a coverage factork =2,
providing a level of confidence of approximately 95%
-00o -
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprach 3 Rd., Bangpood, Pakkred, N
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail . calibratech. cali@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

NSC -TISI-TIS 17025
CALIBRATION 0030

111120

Certificate No. : 67-400548-3 Page : 10f2

Submitted by : M Green Group Co., Ltd.

188/46 Wisatesukhakhon 25, Pracha-Utid Rd., Thungkru Bangkok 10140 Thailand

Equipment : Water Bath

Manufacturer : Memmert Model : WNB29

Range : N/A °C
1.619.0037

Resolution :0.1  “C
Serial No. : IDNo. :  N/A
On site calibration was carried out at the Laboratory, M Green Group Co., Ltd.
(26.310274) °C
(391047 %
(226.0 to 230.0)V

Environment :
Ambient Temperature :
Relative Humidity
Line Voltage
Date of Received : 20 September 2024
Date of Calibration : 20 September 2024
Date of Issue :

Calibrated by :

21 September 2024

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD probe

1D No, Cert. No. Due Date

400046 & 400024 67-400198-2 30 Sep 2024

Traceability

National Institute of Metrology Thailand (NIMT)

Approved b,

Supervisor

'he Uncertainties are for a confidence probability of approximately 95%

uLMULL

&This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred. Ni 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calib 1}

Certificate of Calibration

1k 3 aren

l@yahoo.com,

Certificate No. :67-400548-3 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received : Good

Without Adjustment

Function : Temperature measurement

! ’ som

Front
Test Setting Indicating | Measured Temperature (° C) @ Sensor Measured Mcasured
. Uncertainty
Point | Temperature | Temperature No. Uniformity Stability
“C) (°C) (L)) 1 2 3 4 5 (+°C) ("c) (=)
85.0 85.0 85.0 84.55( 84.44| 84.49] 84.46| 84.62 0.20 0.25 0.06

Remark The uncertainty is not combine uniformity of the water bath
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork = 2 |

providing a level of confidence of approximately 95%

-olo -




Calibratech Co.,Ltd.

NSC-TISI-TIS17025

Calibratech Co.,Ltd.

7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, N 11120 CALIBRATION 0030 7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calib h .cal@h il.com Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com
Certificate of Calibration Certificate of Calibration
Certificate No. :67-400548-4 Page : 2 0f2
Certificate No. : 67-400548-4 Page : 10f2
Result of Calibration : Without Adjustment
Submitted by : M Green Group Co., Ltd. UUC Condition As-Received : Good
188/46 Wisatesukhakhon 25, Pracha-Utid Rd., Thungkru Bangkok 10140 Thailand Funetion : Temperature measurement
Equipment : Temperature controlled enclosure (Incubator) This instrument was setting air ventilation at position 0 (close)
. . . Inside of Chamber
Manufacturer : Biobase Model : Biochemistry Incubator
W=045 m
Range : 0°Cto65°C Resolution : 0.1 “C
D 4 D =04 m
Serial No. : KYP1502202003 ID No. : N/A 4 P) [-) H =08 m
1 3 -5
Environment : On site calibration was carried out at the Laboratory, M Green Group Co., Ltd. Capacity = 0.16 m
Ambient Temperature (31.0t032.0) °C rgr
Relative Humidity : (50t055) % H
&; H/2 8
Line Voltage : (226.0 t0 230.0) V e
Date of Received : 20 September 2024
ec! p 1 o Sﬁjﬂn D
Date of Calibration : 20 September 2024 b
Front
Date of Issue : 21 September 2024 <« W >
Calibrated by : _ Test Setting Indicating
point| T T Measured Temperature (° C) @ Sensor No. Uncertainty
Calibration Method :  CAL-M4004, TLAS G-20 ount | emperhitggps cmperatare
("C) ("c) (°C) 1 2 3 4 5 6 7 8 9 HE G
The temperature scale used was based on ITS-90 (06)
X . L X ) 20.0 204 204 20.23] 20,18 | 20.08| 20.15] 19.90] 19.92 19.96 | 19.90] 19.96 0.82
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe Tesl Sciting Indicating Measured Measured Overall
ID No. Cert. No. Due Date Traceability Point Temperature Temperature Uniformity Stability Variation
400029 & 400048 67-400444-1 02 Feb 2025 National Institute of Metrology Thailand (NIMT) c) (¢l (°c) (°C) "c) (°C)
20.0 20.4 20.4 0.38 0.43 0.96
Remark The uncertainty is not combine uniformity of the air chamber
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2 ,
providing a level of confidence of approximately 95%
-o00o -
Approved by :
D
=
o}
=
=
o) The Uncertainties are for a confidence probability of approximately 95%
R This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. %
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.{02) 964-5155, e-mail : calibrate:

Certificate No. 3

Submitted by

Equipment

Environment :

Date of Received :
Date of Calibration
Date of Issue H

Calibrated by

Calibration Method :

S,
o, s
_/

~,

NSC-TISI-TIS1
CALIBRATION 00

_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
67-300570-1 Page : 1of2

M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Volumetric Flask

Manufacturer GLASSCO Class : A
Capacity ;100 ml

ID No. : VF100/01/19

Ambient Temperature : (20+3) QL'

Relative Humidity (50+10) %

Air Pressure - 1003.9 mbar.

20 September 2024
24 September 2024

24 September 2024

In-house method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments :  This certification is traccable to the International System of Units

tronic Balance

1D No. ort, T

241005 67-200210-4

"ALAFOD31-03

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

0, ic Date Traccability

02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by :

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhapracha 3 Rd., Bangpood, Pakkred, Nonthabun 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢

mail . calibratech. cal@yahoo.com, calibratech .cal@hotmail.com
Certificate of Calibration

Certificate No. : 67-300570-1 Page : 20f2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c

UUC Condition As-Received :  Good

Nominal Volume ( ml ) Measuring Volume ( ml )

100 100.063

Uncertainty of measurement with in + 0.018 ml

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

I'his reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k 2,00,
providing a level of confidence of approximately 95%

-00o -

CAL-FO031-03
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CAL

Calibratech Co.,Ltd. Lot W
7 hasan 3 Rd , Bangpood, Pakkred, Nonthabun 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech

7, 7 Moo 2, Sukhaprac

ahoo.com, caltbr 1.cali@hotmail.com

Certificate of Calibration
Certificate No.  : 67-300570-2 Page :

Submitted by : M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Equipment : Volumetric Flask
Manufacturer : GLASSCO Class : A
Capacity 250 ml
ID No. ¢ VF250/01/19
Environment : Ambient Temperature : (20+3) ‘\C
Relative Humidity (50+10) %
Air Pressure : 1003.8 mbar.

Date of Received ¢ 20 September 2024
Date of Calibration : 24 September 2024

Date of Issue : 24 September 2024

Calibrated by : -

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments : This certification is traceable to the International System of Units

Electronic Balance

1D No, Cert, No, Due Date I'raceability
241002 67-200210-1 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by :

Supervisor

I'he Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

/% ULIMULL

AL-FOO31-03

NSC -TISI-TIS17
CALIBRATION 0030

7025

10f2

i

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel(02) 964-6211 Fax (02) 964-5155, e-mail - calibratech. cal@yahoo.co

Certificate of Calibration

), calibratech .c: hotmail.com

Certificate No. 67-300570-2 Page : 20f2

o o
Result of Calibration : This result of true Volume is referred to standard temperature at 20 C

UUC Condition As-Received :  Good

Nominal Volume ( ml ) Mcasuring Volume ( ml )

250 250.04

Uncertainty of measurement with in + 0.051 ml
This resuit of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-olo -

CAL-F0031-03




CAL

Calibratech Co.,Ltd.
3 Rd., Bang

Tel (02) 964-6211 Fax.(02) 964-3153, e-mail . calibratech. cal

NSC-TISI-TIS17025

7/106-7 Moo 2, Sukhaprachasz CALIBRATION 0030

od, Pakkred, Nonthaburi 11120

tmail,com

al@

ahoo.com, calibratech.c

Certificate of Calibration
Certificate No.  : 67-300570-3 Page : 1of2

Submitted by : M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Equipment : Volumetric Flask
Manufacturer : GLASSCO Class : A
Capacity : 1000 ml
1D No : VF1000/01/19
Environment ¢ Ambient Temperature : (20+3) °‘c
Relative Humidity 5 (50+10) %
Air Pressure : 1003.3 mbar.

Date of Received + 20 September 2024
Date of Calibration : 24 September 2024

Date of Issue ¢ 24 September 2024

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments : This certification is traceable to the International System of Units
Electronic Balance
1D No Cert. No. Due Date Iraceability

241002 67-200210-1 02 Dec 2024 National Institute of Metrology (Thailand) (NIMT)

Approved by

Supervisor

T'he Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03

CAl

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., B

Tel.(02) 964-6211 Fax.(02) 964-5155.

gpood, Pakkred, Nonthaburi 11120

: calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

il

Certificate No. : 67-300570-3 Page : 2 0f2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 C

UUC Condition As-Received :  Good

Nominal Volume ( ml) Measuring Volume ( ml )

1000 1000.25

Uncertainty of measurement with in 0.14 ml

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2,00,
providing a level of confidence of approximately 95%

-00o -

"AL-FO031-03
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhap Rd., Bang;

hoo.com, calibratech .cal@hotmail.com Tel(02) 964-6211 Fax(

R
LR

Calibratech Co.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION
) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.. cal

Certificate of Calibration Certificate of Calibration

1%

cahbrutech .cal@hotmail.com

Certificate No. : 67-210362-1 Page : 10f2 Certificate No. :  67-210362-1 Page : 2 of 2
Submitted by : M Green Group Co., Ltd. Result of Calibration :  Without Adjustment
188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand UUC Condition As-Received : Good
Equipment : Weight No. Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty
Manufacturer: N/A Material : Stainless Steel | lg none g +0.003 mg £ 0023 mg
Weightsize: 1g
ID No. : 63-210391-1 This result of calibration was found accurate as shown on date and piace of calibration only
Assumed density of weight : 7950 kg/ m‘ This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2,
Assumed Air density : 1.2 kg/ m providing a level of confidence of approximately 95%
Environment : Ambient Temperature : (20 + 2) C ~00o-
Relative Humidity - (50 + 10) %
Air Pressure : 1005.7 mbar
Date of Received : 20 September 2024
Date of Calibration : 23 September 2024
Date of Issue : 23 September 2024

Calibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)
Reference Standard Instruments : I'his certification is traceable to the International System of Units
Standard Weights

ID No. Cert. No Dug Date Iraceability

E221-E2210 MM-0042-22 21 Mar 2025 National Institute of Metrology (Thailand), (NIMT)

Approved by

he Uncertainties are for a confidence probability of approximately 95%

EIEE

B ULIMULLY
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This cenficate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd. Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 00320 7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabun 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail com Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech _cal{@hotmail.com

Certificate of Calibration Certificate of Calibration

Certificate No. : 67-210362-2 Page : 10f2 Certificate No. :  67-210362-2 Page : 2 of 2
Submitted by : M Green Group Co., Ltd. Result of Calibration :  Without Adjustment
188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkrn, Bangkok 10140 Thailand UUC Condition As-Received : Good
Equipment : Weight No. Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty
Manufacturer : N/A Material : Stainless Steel | 100 g Hone 100 g 006 mg + 011 mg

Weightsize: 100 g
J, . ] - . . - - . .
ID No. : 63-210391-2 This result of calibration was found accurate as shown on date and place of calibration only.
3
Assumed density of weight : 7950 kg/m T'his reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,

Assumed Air density : 1.2 kg/m providing a level of confidence of approximately 95%

-000 -

Environment : Ambient Temperature : (20 +2) C
Relative Humidity 3 (50 +10) %
Air Pressure : 1005.7 mbar
Date of Received : 20 September 2024
Date of Calibration : 23 September 2024
Date of Issue : 23 September 2024
Calibrated by :
Calibration Mcthod : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)
Reference Standard Instruments : T'his certification is traceable to the International System of Units
Standard Weights
1D No, Cert. No. Due Date Traceability

National Institute of Metrology (Thailand), (NIMT)

E221-E2210 MM-0042-22

Approved by

Upervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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CAL

Calibratech Co.,Ltd. Nl e )
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabun 11120 CALIBRATION 0030

Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech _cal(@hotmail com

Certificate of Calibration

Certificate No. : 67-210362-3 Page : 10f2

Submitted by : M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Equipment : Weight
Manufacturer : N/A Material : Stainless Steel
Weightsize: 200 g
ID No. : 63-210391-3

3
Assumed density of weight : 7950  kg/m

3

Assumed Air density : 1.2 kg/m
Environment : Ambient Temperature : (20+2) °cC
Relative Humidity : (50 +10) %
Air Pressure : 1005.7 mbar
Date of Received : 20 September 2024
Date of Calibration : 23 September 2024
Date of Issue : 23 September 2024

Calibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)
Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

1D No, Cert. No. Traceability
E221-E2210 MM-0042-22 National Institute ol Metrology (Thailand), (NIMT)
Approved by :

D

5’ Supervisor

=

= — s I

njﬂ he Uncertainties are for a confidence probability of approximately 95%

& This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co..Ltd.

N

AL-F0031-03.

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. :  67-210362-3 Page : 2 of 2

Result of Calibration :  Without Adjustment

UUC Condition As-Received : Good
No. Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty
1 200 g none 200 g +H0.06 mg + 017 mg

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%

-00o -

CAL-F0031-03
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JOB No: LEPR2402440......... MODEL:YAP300...
Operational Qualification (0Q)
m’a\muuﬁmmnﬁm

FRONT

..5/N: GERS3N0210095

REAR

No ) N/A
1_| Quick clamping device with elamping block ) ]
_2_| Digestion tube 250/300 m] M =] ]
3 | PTFE steam inlet tubing = [mm] ]
4 | Connection stopper , Viton ] ]
5 | Screw cap GL18 1) =] ]
6 | PTFE-inlet tubing NaOH ) ) o |
7_| Distribution head made of glass & ] o
8 | Serew cap GL32 [} a 8
9 | Distillation condenser made of glass ol ] ]
10 | Screw cap GL14 - ) (o) o]
11 | Ventilation valve ] ]
12 | Control panel_ 0 Q|
13 | Operating Button ] O
14 | USB interface (with protective cap) H O O
15 | Silicone tubing 8/10 for distillate discharge ** ] ] |
16 | Verprene tubing 4/8 | receiver suction ** O ] 5]
17 | Cable duct for electrode cable + titration tube** ] ] 7]
18 | Silicone tubing 4/7 , boric acid inlet** ] 0 &
19 | Sensor for level monitoring including connector** ] O )
20 | Agitator motor with propeller** [ ) ol
| 21 | Titration acid inlet tube ** 0 ] ol
22 | Receiver glass** O 0
23 | Holder for pH elecirode , removable** ] ) B
24 | pH electrode (combined electrode)** (] ] B
25 | Drip tray PP 5] =] ]

** only VAP 450

PASS FAIL N/A
1| Tube connection for sample H3BO3 supply (] ] &
2| Tube connection for sample H20 supply ) o ]
3 | Tube connection for steam generator H20 supply E ] o |
4 | Tube connection for NaOH _supply ] ] ]
5 | Tube conneetion for receiver glass extraction 7] ] ]
6_| Tube connection for sample waste extraction [} ] ]
7_| Tube connection , overpressure steam outlet & (] i}
8 | Connection for cooling water supply (with cleaning sleve) i a ]
9 | Tube connection for cooling water outlet = ] ]
10 | 4 X USB interface ) (] ]
11 | 1 X RS-232 Interface 5 ] =]
12 | LAN Interface & (] o |
13 | Serew cap for Perspex cover 5 [ D
14_| Connection socket for sample waste tank level monitoring [ o |
15 | Connection (not used) =] O &
16_| Connection socket for H20 tank level monitoring 5} ] ()
17_| Connection socket for H3BO3 tank level monitoring 5] o ]
18 | Connection socket for NaOH_tank level monitoring ) %) (] o
19 | Overcurrent circuit breaker 5] ] E3
20 | Apparatus socket (mains cable connection) 5] ] a .
21 | Rating plate with serial number [m] F
22 | Exhaust air fan jmm] Q
23 | Excess temperature switch. 7] ] a
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Inside Steam generator

Na PASS FAIL
Steam g
Steam g traverse
Pinch valve

Cireuit board distributor

Valve tubing connection

Module Pump holder VAP200 - 450 V3

MW A AR 4 EF IS

No PASS FAIL NIA
1| Peristaltic pump 5] ] ]
2| Diaphragm pump NaOH. with nen return valve ] ] [m]
3 | Circuit board [ri] [m] [m]
4_| Tubing connection module =] =] [m]
5 | Flow contraller ] a J
6 | Lens head scrow M5 x 10 & (] ]
7 | Bushing nozzle 3] [w] L
8 | Screw in socket [ma a =
9 | Magnetic valve 2/2 way o] ] [m]
0_| Circuit board distributor o [m] O |

1 | Bushing nozzle W [] [mm]
2 | Screw 5x 23 ] O _ [ ]
3 | Cylinder screw 5] Q [mm]

14 | Serew 5x 20 =] [] [ ]

15 | Seal EPDM 15 4 5] [m] ]

16_| Tubing connection picee $1x10x6,5 [ [ [m]

17_| Tubing connection piece $1x10x10 [m] ]

18 | Serew Mdx10 [F] [ ]
19 | Clam, ] [mm] ]

20 | Clamp & ] a

21_| Y-tube connector [ =] ]

22| Spacer bolt 5 mm 7] [} ]

23 | Bundle clamp [ [w] [mm]

24_| Bundle clamp ™ O O

25_| Retrofit enrthing pumpy & O [om]

26| Snap ferrite i) [] O

27 | Nut G 3/8" [ [=] O

28 Pumg holder plate ] (=] (]

N/A

[] (]

) [=] [m]

@ ] )

5] ] ]

[=] [m]

6 | Housing safety valve =] [m]
7 _| Safety valve SKT [=] [w] L)
8 | Excess temperature protection , steam generator W O ]
9 | Safety valve G 1/8 0,5 bar ] (=] [m]
10_| Ventilation glass pinch valve VAPODEST [m] [
11 | Hose ciamg for ventilation clamp 1 ] ]
12| Distributor PP ] [] ]
13 | Angle conneetion PP ] [] ]
14 | Pressure transmitter =] ] []
15 | Level switch =0 ] [w]
16_| Fixing bracket steam generator ] o] [mm]
17 | Relay HT+ =] [m]
1 VA Hexagon nut 14 ® (] [mm]
Angle eonnection 1/8* G [eec] [m]
Bushing nipple 6-10-14 5] =] O

21| VA Lens head screw M3 X 10 5] ] ]
22 | Grounding connection , 2pole 7] =] ]
23 | VA Lens head screw M4 X 6 [ ] [m]
24_| Spacer bolt § mm [5] [=] O
25 | VA Lens head screw M4 X 10 o ] =
26 Tubing connection E (] O
27 | Hose clamp 14.5 mm @ ]
28 | Module ball valve with nozzles 5] = O
29| Cross manifold with spout =] [&] ]
30 | Seal copper G 1/8 ) [=] [m]
31 | Locking screw 1/8" (=) O
32_| Pin strip [w] [
33| Bundle clamp 12 H 4500 & =] =)
34| Bundle elamp 12 H 4302 & ] =)
35 | Temperature switch 80°C ] D ]
36 | VA Lens head serew M3 X 6 5 ) ]
37 [va Hexagon nut M4 g [m] ]
38 | Lins head serew M4 X 8 ] [&] ]
39 | VA Spring washer |5 [=] ]
40 o] o [m]

Angle connection , reduced , 1/8” PP
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Control panel

[No PASS FAIL
1_| Title bar =]
2 | Status bar - 1
3 | Navigation button o]
4_| Smart switch with multiple functions
5 | USB interface %]
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ATNATUANINAT DY (Optical Test)
Main cable
Electric wiring
Pumps
Distribution Head
Condensor
Steam generator
Tubing

Viton cone

A37980Y Function N15¥1474 (The FunctionTest)
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« IEUUNITIRY Na OH
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1. TECHNICAL DATA
Main Supply 220 volt+ 10% 50 Hz with ground
Morminal current

1.1 COOLING WATER BATH
Temperature 15-20 °C
Cooling Water Outlet

Control Temperature

1.2 OPTICAL TESTYAPR300

Serew cap GL14

Screw eap GL18

Serew cap GL32

Distillation Head

Condensor

Viton Cone

Ventilation Valve BV

Miero Switch Sample

Agitator motor for propeller
2. SYSTEM COOLING WATER INLET

Cooling Water Inlat

Cooling Water Outlet

Flow control valve

3.85YSTEM CONTROL
Display
Program
Adding NaOH
Adding H20
Adding HIBO3
Suction Sample
Suctien Reciver

4.5YSTEM DISTILLATION
Boiler
Level Sensor
Movopren
Solenoid Valve Shut-Off
Solenoid Valve Steam
Solenoild Valve soft steam
Ventilation Valve Premount
Excess Pressure Detector
Heating Element
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5. PUMP Pass  Fail N/A
Pump H,0 Steam a 0O
- Non-Retum Valve (. a
Pump H,0 Sample E (] O
- Non-Return Valve g O O
Pump NaOH o O
- Non-Rutum Valve & (] O
Pump H3BO3 O O ™
- Non=Rutum Valve ] -
Pump suction (] a
Pump suction receiver ) ]
6. The Following Program Run : Pass  Fail N/A
Addition H20 0999 ml g O O
Addition NaOH 0999 ml, M O O
Addition HIBO3  0-999 ml. =l ) &
Reaction Time  0-108 min g O O
Distillation Time ~ 0-108 min O O
Steam Capacity  10%-100% 7| O O
Suction Sampe %] O .|
Suction Receiver ) . ]
7. Measured pumps
Pump NaOH Volume ; .....4040,,.....ml
Pump H20 Volume : ... 1000 ....ml
Pump H3BO3 Volume ! o tunnninins
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doynmitueyudumniin (General Technical Support)
natigafmitall ( Basie maintenance)
Cleaning program

i oroe i prevent
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General error message
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Analytical errors
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