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"1 | Biochemical Oxygen Demand Wzst, Azide Modification Method
2 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
3 Oil & Grease Soxhlet Extraction Method

| 4 pH Electrometric Method

5 Sulfide lodometric Method
6 Temperature Laboratory and Field Methods
7 Total Dissolved Solids Dried at 180 °C
8 | Total Suspended Solids Dried at 103-105 °cl

1ensinsgeily

4 APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017.
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1 ol Electrometric #Mathad
2 Temperature Lahoratory and Field bethods
3 Tetal Dissolved Solids Dried at 180 °C
4 | Total Suspended Solids Oried at 103-105 *°C
wngrsdnede

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017,
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1 r oH | Electrometric Mathod
2 Temperature | taboratory and Field Mathods
3 Total Dissolved Solids Dried at 180 °C
4 | Total Suspended Solids Dried at 103-105 °C
spaasitedy

APHA, AWANA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017,
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1

12 |

Aldrin

Arsenic

Bariurn

O-BHC

B-tc

B-BHC

¥-BHC

Biochermical Oxygery Demand
Cadmium

Chernical Oxygen Cemand

Chlordane

Chromium

Liquid-Liquid Bxtraction, Gas Chromatographic/
Mass Spectrometric tethad

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

2) Digestion, Indictively Coupled Plasma NMethod™
1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method'™

2} Digestion; Inductively Coupled Plasma Methoot™
Liquid-Liguidt Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

Liquid-Licuid Extraction, Gas Chromatograptiic/
Mass Spectrometrc Method™

1).5-Day BOD Test, Azide Modification Method®

2) 5-Day BOD Test, Membrane Electrode Mathod™
1) Digestion, Direct Alr-Acetylene Flame Method®!
2) Digestion, Inductively Coupled Plasma Mathod!®
1) Open Reflux, Titrimetric Method'™

2) Clgsed Reflux, Colometric Method™ |
3) Closed Reflux, Titimetric Methad®

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrormetric Methog®

1) Digestion, Direct Air-Acetylene Flame Method™

=g~
dhdui et o
13 Golor ADMI Weighted-Ordinate Spectrophotometiic
Method™
14 | Copper 1) Digestion; Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasrna Method™
15 Cyanidé Distillation, Colorimetric Mathod™
16 4,4°-0DD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
17 4,4'-DDE Liguad-Liguid Extraction, Gas Chromatographic/
Hass Spectrometric Method®!
18 4,4°-0DT Liquid-Liguid Extraction, Gas Chromalographic/
Mass Spectrometric Method™
1% Dieldrin Liguid-Liouid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
200 | Endosulfani Liguid-Liquid Extraction, Gas Chrematographic/
Mass Spectrometric Method™
21 Endosulfan Liquid-Liguid Extraction, Gas Chromatoegraphic/
Mass. Spectrometric Mathodl®
22 Endosulfan Sulfate Liguid-Liquid Extractlon, Gas Chromatographic/
tlass Spectrometric i\Aethc;rd"“I
23 Encirin Liquid-Liquid Extraction; Gas Chromatosraphic/
Mass Spectrometric Method®!
24 Endrin Aldehyde Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Mcthod™
25 | Formaldehyde Distitlation, Colorimetric Method?
26 | Free Chiorine 1) ledorretric Method®
2) DPD Colorimetric Metkod?
pad Heptachlor Lieuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
28 Heptachlor Epoxide Liquic-Liquid Extraction, Gas Chromatographic/
Mass Spectromelric Method™
29 | Hexavatent Chrormium. Colorimetric Method™!

2) Digestion, Inductively Coupled P‘d“‘

13 Color...

30 Lead...
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30 |lLead 1} Digestion, Direct Air-Acetylene Flame Method
2) Digestion, inductively Coupled Plasma Method®
3 Manganese 1) Bigestion, Direct Air-Acetylene Flama Method"
2) Digestion, Inductively Coupted Plasma Methiod™
32 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
33 tethoxychlor Liquid-Liquid Exlraction, Gas Chromatographic/
Mass Spectrometric Method!™
3q Nickel 1Y Digestion, Direct Alr-Acctylene Flame #ethod™
2) Digestion, Inductively Coupled Plasma Method™
35 | Ol & Grease 1) Liquid-Liquid, Partition-Gravimetric Mcthod™
2} Saxhlet Extraction Method™
36 el Flectrometric Method™
37 | Phenols Distillation, Direct Photometric Method™
38 Setenium 1} Digestion, Hydride Generaticn/Atomic Absorption
Spectrametric Method!®
2) Digestian, Induztively Coupled Plasma Method!™
39 Sulfide 1) lodometiic Method™
2) Methylene blue Methoc!™
40 | Temperature Laboratory and Field Methods®™
a1 | Totel Dissolved Solids Dried at 180 °C"
42 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
43 | Total Suspended Solids Dried from 103 to 105 *C™*
44 Trivalent Chromium 1} Digestion, Diroct Air-Acetylene Flame Method:
I Colorimetric Method; Caleulation®
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™
45 | Zine 1) Digestion, Direct AirAcetylene Flame iMettiod™

2) Digestion, Inductively Coupled i ethod®

o,

shléiy Sww 56 1en0
il | ey FEhared
1 Aldrin Liguid-Liquid Extraction, Gas Chromatographic/

2 Antimony

3 Arsenic
q Barium
5 Benzene

6 Beryilium

it Bramedichtoromeéthane
8 Bromoform

8 Cadmiurmn

10 Carban tet-achloride

3 Chlordans

12 Chloroform

13 Chloredibromomethane

14 | Chromium

Mass Spectrometric Method™

Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atomic Absorption
Shectrometric Method™

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

2} Digestion, Induclively Coupled Plasma Method'™
Furge and Trap, Gas Chrematographic/

Mass Spectrometric Method™

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

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

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!™

1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'™

Lieguichl iquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spactrometric Method™

Purge and [rap, Gas Chromatographic/

Mass Spectrometric Method™

1) Digestion, Direct Afr-Acetylene Flame Method™
2) Digestion, Inductivety Coupted tethod™

15 Chromium {I1)...
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15 Chiramiurm {IIl} 1) Digestion, Direct Air-Acetylene Flame Method;
Cotormetric Method; Calautation™
2) Digestion; Inductively Coupled Plasma Method,
Colorimetric Method; Catculation™

16 | Chromium (V1) Colorimetric Methodl®

17 | Cyaride Distillation, Coleimetric Method™

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

19 1,2-Dichlarosthane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'™

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

21 |'trans-1,2-Dichioroethylene Purge #nd Trap; Gas Chromatographic/
Mass Spectrometric Method™

22 oph Liguid-Liquid Extraction, Gas Chrematographic/
Mass Spectrometric Method™

23 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometilc Method™

28 DDT Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrarmetric Method™!

25 Dieldrin Liquid-Liquid Cxtraction, Gas Chrornatographic/
Mass Spectrometric Method™

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

27 Endrin Liguid-Liquid Extraction, Gas Chromatograohic/
Mass. Spectromelric Method™

28 Ethyibenzene Purge and Trap, Gas Chrormatograghic/
IMass Spectrometric Method™

29 Heptachlor Liquid-Liquid Extraction; Gas Chromatographiic/
Mass Spectrormetric Method®

30 Heptachlor epoxide Liguid-Liguid Extraction, Gas Chromatographic/

iass Spectrornetric Method! -

31 Hexachlosgbenzene...

i arsufiy v 4

31 Hexachiorooenzens Liguiid-Liguid Extraction, Gas Chromatoeraphic?
Mass Spectrometric Method™

32 O-HCH Liquid-tiquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!*

33 | B-HeH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromotric Methad™

34 ¥- HEH Liquid-Liguid Extraction, Gas Chromatographic/
Mass Specirometric Method™

35 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion; inductively Coupled Plasma Mothacl®

36 | Manganese 1).Digestion, Diract Ai-Acetylene Hame Method™
2) Digestion, Inductively Coupled Plasma Method™

37 Mercury Digestion, Cald-Vapor Atomic Absorption
Spectrametric Method™

38 Methoxychlor Liquid-Liquid £xtraction, Gas Chromatographic/
Mass Spectrometric Method™

39 Methylene chloride Purge and Trap, Gas Chromatographic/
Mase Spectrometric Methog

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

41 pH Electrometric Method™

42 Phenol Distiliation, Direct Photometric Méthodt™

13 Seleniﬁm 1) Digestion, Hydride Generation/Ateric Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

4n | Silver 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma tethod™

a5 Styrere Purge and Trap; Gas Chromatographic/
Mass Spectrometric Method™!

46 Tetrachloroethylene Purge .and Trap; Gas Chrormatographic/

Mass Spectrometric Method™

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 Spectrometrle Method™!
| 50, | Trichloroethylene Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method™
51 Vanadium 1) Digestion, Diract 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®™
58 |o-Xylene Purge and Trap, Gas Chéornatographic/
Mass Spectrometric Methad™
55 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
| 56 |zinc 1) Digestion, Direct Air-Acetylene Flame Meathod™
2) Digestion, Inductively Coupled Flasma Metaod™
a'uﬂﬁgnﬁm"ﬂnﬁhflﬁ’uﬁa Sy 20 w00t
il ey Winsed ]
Anlimony 1) Waste Extraction, Digestion, thductively Cougled
Plasma Methog™%
2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method® ™!
3} Digestion, Inductively Coupled Plasma Method ™!
4) Digestion, Flame Atomic Absorption Spectrometric
Method*& L

2 Arsenic...

Ny

Arsenic

Barium

Baryllium

Cadrriium

Chromium

1) Waste Exiraction, Digestion, Inductively Coupled
Plasma Metheg*?

2) Waste Extraction, Digestion, Hydride
GenerationvAtomic Absorption Spectrometric
Method™!

3) Digestion, Inductively Coupled Plasma Method™™
4} Digestion, Hydride Generation/Atomic Absarplion
Spectrometric Method>!

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

2) Waste Extraction, Digestion, Flame Atomic
Absorgtion Spectromatic Method 4

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

1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*?

2) Waste Extraction, Digestion, Flarme Atomic
Absomption Spectrormetric Methodf! 8

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Flame Atomic Absorption Spectrometric
Methoo!#! )

1) Waste Extraction, Digestion, inductively Coupled
Plasrma Method!%7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Specirametrc Mothod™ %

3) Digestion, Inductively Coupled Plasma tMethad™!
4) Digestion, Flarme Atomic Absarption Spectrometric
Method™H

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method" ™

2} Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Methodfl

3) Digestion...
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Chramiurm (i)

Chromiurmn {v1)

Cobalt

Copper

3) Digestion, Induztively Coupled Plasma Method™

3) Digastion, Inductively Coupted Plasma Methad®%
4) Digestion, Flame Atomic: Absorplior Spectrometfic
Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method4719

2} Waste Extractian, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,
Colorimetric Methaod; Calculation Methodl* 419

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
MethogfS67

4) Digestion, Flame Atornic Absorptioh Spectrometric
Method; Alkatine Digestion, Colorimetric Methad;
Calculation MethodlS6&1

1) Waste Extraction, Colorimetric Methodt1%

2) Alkaline Digestion, Colorirmetric Mathod®!

1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t7

2) Waste Extraction, Digestion, Flame Atomic
Avsorotion Spectrometric Methad44!

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

1} Waste Extraction, Digestion, Inductively Coupled
Plasma fethed!t47!

2) Waste Extraction, Digestion, Flarme Atornic
Absorption Spectrometric Method4S.

£) Digestion, Flarne Atomic Absorption Spectrometric
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12

13
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11 Lead...

14

15
15

Lead

Mercury

Molybdenum

Nickel

pH
Selenium

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

2) Waste Extraction, Digestion, Flame Atomic
Absorption Sgectrometric Method*8

3} Digestion, Inductively Couplad Plasma Method™!
4] Digestion, Flame Aterric Absorption: Spectrometric
Method®

1) Waste Extraction, Digastion, Cold-Vapor Atomic
Absorption Spettrometric Method! ™!

2} Digestion; Cold-Vapor Atomic Absorption
Spectrometric Method™

1) Waste Extraction, Digestion, Inductively Coupled
Plisrna Method!t™

2) Waste Extraction, Digestion, Flame Atomic
Absarption Spectrometric Method ™49

3) Digestion, Inductively Coupied Plasma Melhod"
4) Digestion, Flame Atomic Absorption Spectromatric
Method™#

1) Waste Sxraction, Digestion, Inductively Coupled
Plasma fethod™

2} Waste Extraction, Digestion, Flame-Atomic
Absorption Spectrometric Methog™*4

3).Digestion, Inductively Coupled Plasma Method®?
4) Digestion, Flame Atomic Abserption Specirometric
Method>¥

Elettrometric Method! %

1) Waste Extraction, Digestion, Inductively Coupled
Flasma Methog!™!

2) Waste Exlraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
MethodL3431

3) Digestion, Inductively Coupled ﬂ

2) Digestion ...
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18

19

20

Silver

Thatlium

Yanadium

Zinc

4) Digestion, Hydride Generation/Atomic Absorption
Specrometric Methad™

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

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometiic Method™

3) Digestion, Inductively Coupled Plasrna Mathod!®"!
4] Digastion, Flame Atcmic Absorption Spectrometric
MethodB&

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methaglt*!

2) Waste Extraction, Digestiors, Flame- Atomic
Aosorption Spectrometric Method!!48

3) Digestion, Inductively Coupled Plasma Method™"
4} Digestion, Flame Atomic Absorplion Spectrometric
Method>8!

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

2) Waste Extraction, Digestion, Flame Atomic
Absorpticn Spectremetric Methog!' 8

3} Digestion, inductively Coupled Plasma Method™"
4) Digastion, Flame Atomic Absorplion Spettrometiic
Method!>®!

1) Waste Extraclion, Digestion, inductively Coupled
Slasma Method™*7

2} Waste Extraction, Digestion, Flame Atoric
Absarption Spectrometric Method!t:

3) Digestion, Inductively Coupled Plasma Method™"!
4) Digestion, Flame Atomic Absorption Spectrametric

fiu...

fu duny 17 sents

- gl -

st

Antimony

2 Arseniic

3 Barium

4 Beryllium

Cadmium

v

[] Chromium

7 Chrormium {1}

8 Chromium (W)
‘9 Cyanide
10 Lead

11 ianganese

s et »
U anmne
1

1) Digestioe, inductively Coupled Plasma Method ="
2) Digestion, Flame Atornic Absarption Spectrometiic
Method>d

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

1) Digestion, Inductively Coupled Plasma Method®”)
2} Digastion, Flame Atomic Absorption Spectrometric
Methad>

1) Digestion, Inductively Coupled Plasma Method®7
2) Digestion, Flame Atomic Absorption Spectiometric
Method®

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

1) Digestion, Inductively Coupled Plasma Mathod®"
2} Digestion, Flame Atomic Absorption Spectromeatric
Method™¥

1} Digestion, Inductively Coupled Plasma tMethod;
Alkaline Digestion, Colorimetric Method; Calcutation
Method™=6741

2) Digestion, Flame Atemic Absorption Spectrometric
Method, Alkatine Digestion, Colorimetric Method;
Calculation Method®=481%

Alkaline Digestion, Colormetric Method®1
Extraction, Distillatior, Colorimetic Methodl1%516!

1) Digestion, Inductively Coupled Plasma Method™’!
2) Digesstion, Flame Atomic Absorption Spectrometric
Method®*

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

Method® -

12 Mercury ...
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12 Mercury Digestian, Cold-Yapor Atomic Absorption
Spectrometric Method™#

13 | Mickel 1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Flame Atomic Absorption Spectrometric
Method™H

14 | Selenium 1) Digestion, Inductively.Coupled Plasma MothadB7
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometiic Methog™'™

15 | Silver 1) Bigestion, Inductively Coupled Plasma Method®?
2) Digestion, Flame Atomic Absorption Spectrometric
Methocl®!

16 | Vanadium 1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atarnic Absorption Spectrometric
Method =%

17 |Znc 1) Digastion, Inductively Coupled Plasma Method™™
2} Digestian, Flame Atornic Absorption Spectrometric

l Methog™™ l
wandsEnedy

4 a 2
L niguIeRRamnsii. UssmAnIsnslagnanssy, wa. 2566, tiay misdantsialins
IR | v - 1 - .
vioieaflulduda. ymfitampunen. 3t nguateu 2566. i 140 arufiaw 126 4,
: P Py ¥ - '
2. aneafrnssdmandenwinsemeilne. fiefesshidt. fustedsd o, ngema:

Gouufinay

ik, 2547,

3. APHA, AVAYA, WEF. Standard Methods for the Exarination of Water and
Wastewater. 24™ ed. Washington, DC: APHA, 2623.

1. United States Erwironmental Protectibn Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods, SW-846, 2014,

5. United States Environmental Protection Agency. Test Mathads for Evalualion Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.

SW-846 Me

thod 30508, 2007.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Méthods. Alkaline Digestion for Hexavalent Chromium, SW-846
Method 30604, £596.

7. United States:.

e e

- -

7. United States Enwvironmental, Protaction Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010C, 2009,

8, United States Environmental Protection Agenicy. Test tethods for Evaluation Soiid
Waste Physical/Chemical Methods. Flame Atorriic Absorption Spectrophotometry. SW-846
Method 70008, 2007. g

2. United States Fnvironmental Protection Agency. Test Methods for Evaluation Sotid
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 (Colotimetric), SW-846 Method
71967, 1992.

11, United States Environimental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste {Manual Cold-Vapor Technique):
SW-846 Method 74704, 1994,

12. United Stazes Frvironmental Protection Agency. Test Methpds for Evatiation Salid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid. Waste (Manuat 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 Erwironrmental Protection Agency. Test Methods for Evaluation ‘Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-B46 Method
2010C, 2004,

15, United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chermical Methods. Cyanide Extraction Procedure for Solids and Oil.
SW-846 Method 90134, 1996.

16, United States Envirorimental Protection Agency. Test Methods for Evatuation Selid

- Waste Physical/Chernical 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 iethods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and vmswsas Method 90450, 2004.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

1 y Sol 4, Bangp Estate, Muang, Samutprakan 10280, Thalland.
Request N0.23-67/0217 MTC.No.23-67/0217
Number of page(s) 2
CALIBRATION CERTIFICATE

Nomenciature : MASS FLOWMETER
Manufacturer : TSI
Serial No.: 41461443032
Modet : 4199

Scale range : O I/min to 20 I/min

Subdivision : 0.001 i/min
Submitted by : M GREEN GROUP CO.,LTD

188746, Pracha-Utid Rd.,

Thungkru, Bangkok 10140, Thailand.

Received date 1 15 January 2024
Calibration date : 29 January 2024

Condition of measured item : Norma)

Standard : Standard Certificate No. Date due Traceability

RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Molbox/PressureTransducer/UpStreas{ MP-0076-23 2-Apr-25 NIMT
Primary Flow Calibrator S/N 117982 | MW-0034-23 11-Jun-25 NIMT

Primary Flow Callbrator S/N 119521 | MW-0033-23 6—3911

Calibrated by : || Approved hy
Directorus
fEASTIS IR
Mect t Eral ing Standards L y

Ref. 2013267011500200001
Issued Date 5 February 2024

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Cerlificate and publicity of the results except in full are prohibited untess written permission is obtained from the governior of TISTR.

Head Office

=

o

-

-
-

A7TISTR

NSCTISITIS 17028
SRR

N 006!

THAILAND INSTITUTE OF SCFENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No.23-67/0217

Calibration point : ( 0.05, 0.1, 0.2, 0.3,0.4,0.5, 1, 2, 3 ) /min

2/2

y Sot 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand,

MTC.No.23-67/0217

Ambient condition : Temperature (23 +3)°C , Relative humidity (55 + 15) %

Atmospheric pressure { 1010+13) hPa

Calibration method : The flowmeter (UUC) was calibrated by comparison method with

standard flowmeter according to CP-370.01.

The reported value is the value that converted to value at reference condition

within pressure and temperature of the actual gas entering the UUC

Measurement data :

UUC Value Standard Value ~ Temperature Pressure Deviation Uncertainty
(1/min) (i/min) {'C) (hpa) (%) (%)
0.054 0.054207 24.850 1009.71 -0.38 1.5
0.100 0.098967 24.899 1009.71 +1.04 1.2
0.200 0.19792 24.858 1009.73 +1.05 1.0
0.300 0.29857 24.898  1009.80 +0.59 1.0
0.402 0.40414 24917 100990 -0.61 1.0
0.503 0.50840 24.888  1009.99 -1.00 1.0
1.002 1.0214 24,947 1010.28 -1.86 0.86
2.006 2.0206 24.905 1010.93 -0.72 0.86
3.003 3.0272 24989 1011.72 -0.80 0.86

The reported expanded uncertainties are based on standard uncertainties multiplied by
a coverage factor 4=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

The results relate only to the items 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 govemor of TISTR.

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Teb (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th

Office/Laboratory

Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Sarnutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

FM.BL.MTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.orth

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thaitand

Tel. (66) 0 2577 5000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Websitemmw. tistr.orth

Office/Laboratory

Office

FM.BLMTC.002 Rev.4

Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) D 2323 9165

E-mail : mtc@tistr.or.th

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.orth
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Calibratech Co.,Ltd.
7/106-7 Moo 2, 3Rd.,
Tel{02) 964-6211 Fax.(02) 964-5155, e-mail :

U NN
IR

9 T

NSC-TISI-TIS17025
CALIBRATION 0030

Pekiqed,

i11120

com

Certificate of Calibration

il.com

Certificate No, : 66-420087-1 Page :10f2

Submitted by : M Green Group Co.,Ltd.

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

Equipment : pH Meter with electrode
pH meter
Manufacturer : Eutech Model : pH 700
Range : N/A pH Resolution : 0.01 pH
Serial No. : 2884323 IDNo. : N/A
Electrode
Model : N/A Serial No. : 01X099320

Environment ; On site calibration was carried out at the Labolatory, M Green Group Co.,Ltd.
(25.0t025.5)°C

45t050) %

Ambient Temperature :

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

20 September 2023
20 September 2023
25 September 2023
Permpon Chanpu
In-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units
1. Multiproduct Calibrator

ID No. Cert. No. Due Date Traceability
400005 SG-E-00307/66 23 Aug 2025 Nationa] Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
pH Cert. No. t No. Exp. Date Traceability
4.008 61270213 915161 19 Jul 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.985 61275614 898428 28 May 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
9.997 61281073 915163 19 Jul 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
Approved by
Laboratory Manager
The Ut are for a confid probability of approximately 95%

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

CAL

Calibratech Co.,Ltd.
T/106-7 Moo 2, 3Rd.,
Tel (02) 964-6211 Fax.{02) 964-5155, e-mail

Pakkred,

1120

com,

Certificate of Calibration

g il.com

Certificate No. : 66-420087-1

Result of Calibration :

UUC Condition As-Received :  Good

Page : 2 of 2

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) (tmv)
| 177.4800 4 400 | 1775 0.0 0.12
4,7,10 0.0000 7 7.00 0.1 -0.1 0.086
\ -177.4800 10 10.00 | -177.4] -0.1 012
Function : PH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Ungertainty
at nominal pH (pH) (pH) (pH) (£ pH)
4.008 4.01 0.00 0010
4,7,10 6.985 7.00 -0.01 0.011
9.997 10.01 -0.0t 0.014
emar

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%
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Calibratech Co.,Ltd.

¢

77,
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NSC-TISI-TIS17025

111120 CALIBRATION 0030

7/106-7 Moo 2,

3Rd, Pakkred, }

Tel(02) 964-6211 Fax.{02) 964-5155, e-mail : calil il.cont

Certificate No. :
Submitted by :

Equipment :

Environment :

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

Calibration Method :

Certificate of Calibration

66-400519-1

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

Page : 10f2

Digital Thermometer with Thermistor probe

Temperature Indicator

Manufacturer : Eutech Model : pH 700

Range : N/A °C Resolution : 0.1 °C
Serial No. : 2884323 ID No. : N/A
Thermistor probe

Model : N/A Sheath Material :  Stainless
Diameter : 3.2 mm, Length : 100 mm.
Serial No. : PH5TEMBO1P ID No. : N/A

On site calibration was carried out at the M Green Gpoup Co.,Ltd.
(250t026.0) °C
(56 1o 60) %
(224.0t0225.2) VAC

Ambient Temperature :
Relative Humidity
Line Voltage

20 September 2023

20 Septermber 2023

25 September 2023
Permpon Chanpu

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

CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, 3Rd, Pakkred, 111120
Tel (02) 964-6211 Fax (02) 964-5155, e-mail com, cali com
Certificate of Calibration
Certificate No. : 66-400519 Page : 2 of 2

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

Immersion Depth|Standard Reading| UUC Reading Correction Uncertainty
( mm.) (°c) °c) (°Cc) (+°C)
100 25.006 24.9 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 reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2 ,
d of

providing a level of ly 95%

PP

-olo

Reference Standard Instruments :
1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No.  DugDate
400002 TT-0074-22 20 Jun 2024
2, Standard Digital Thermometer

ID No. Cert. No.  DueDate
400033 22E569 22 Feb 2024

This certification is fraceable to the International System of Units

Traceability
National Institute of Metrology Thailand (NIMT)

Traceability
National Institute of Metrology Thailand (NIMT)

Approved b

Laboratory Manager

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. Te e
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2.

NSC-TISI-TIS17025

Pakkred, 11120 CALIBRATICN 0030

3Rd,

Tel (02) 964-6211 Fax (02) 964-5155, e-mail * com, com

Certificate No. :

Submitied by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Certificate of Calibration

66-200300-1 Page : 1 0f2

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

Electronic Balance

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

On site calibration was carried out at the Laboratory, M Green Group Co., Ltd.
(25.61026.7) °C
(54.41056.6) %

1010.0

Ambient Temperature :
Relative Humidity

Air Pressure mbar

20 September 2023
20 September 2023
22 September 2023

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

Edition 7 - November 2022

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

Standard Weights
1D No. Cert. No. Due Date Traceability
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)
Approved by ©
Laboratory Manager
The U are for a confid 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.

CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, asan 3 Rd., Pakkred, 11120

Tel (02) 964-6211 Fax.(02) 964-5155, e-marl | com, i il.com
Certificate of Calibration

Certificate No. : 66-200300-1

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty

(® @® @

0.001 0.00000 0.000012

0.01 0.00000 0.000013

0.1 0.00000 0.000015

1 0.00000 0.000026

10 0.00000 0.000053

20 -0.00003 0.000071

50 0.00004 0.00011

100 -0.00009 0.00020

150 0.0000 0.00038

| 200 -0.0001 0.00038

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 E

-0.00003 0.00000 0.00000 -0.00005 0.00000 g

Repeatability Load test K 200 g

Stdev. 0.000048 g

-olo-
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CAL

Calibratech Co.,Ltd.
7106-7 Moo 2. § 3 Rd, B d, Pakkred, i11120
Tel.{02) 964-6211 Fax (02} 964-5155, e-mail  calll hoo.com, i il.com

Certificate of Calibration

NSC~TISI-TIS17025
CALIBRATION 0030

Certificate No. : 66-400531~1 Page : 10f2

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

Equipment : Liquid in Glass Thermometer

Manufacturer : NA Model : N/A
Range : 0°Cto100°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 :
Date of Calibration :

21 September 2023
23 September to 26 September 2023
26 September 2022
Chortip Samchusti

Date of Issue :
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 ot ITS-90

Reference Standard Instruments :

1. Platinum Resistance Thermometer (PRT)
ID No. Cert. No. Due Date
400001 TT-0016-22 07 Feb 2024

2. Standard Digital Thermometer

This certification is traceable to the International System of Units

Traceability
National Institute of Metrology Thaitand (NIMT)

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 b

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

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

[l

CAL

Calibratech Co.,Ltd.
106-7 Moo 2, 3Rd, Pakkred. i11120
Tel {02) 964-6211 Fax.(02) 964-5155, e~mail : calit com, cali il.com

Certificate of Calibration

Certificate No, : 66-400531-1 Page

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

fon T¢

Lce point check : UUC* reading 0 ° C Standard reading 0.0352 °C

Standard Readin, g! UUC Reading Correction Uncertainty |
oy | o (°c) (x°c)
397228 | 40 03 031

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 factork =2,
providing a level of confidence of approximately 95%

-oQa -
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CAL

NS.CvTI‘S:-Tlsl-70‘2B Calibratech CO.,Ltd.

CAL

o

N
(AN

Calibratech Co.,Ltd.
/1067 Mo 2, 3Rd., Pakkred, Nei 1120 CALIBRATION 0030 771067 Moo 2, 3Rd, Pakkred, 11120
Tet (021 964-6211 Fax (02) 964-5155. c-mail calll I@:yatoo.com. cali Shotmail.com Tel{02) 964-6211 Fax.(02) 964-5155, e-mail : cali com, cal@hotmail.com
Certificate of Calibration Certificate of Calibration
Certificate No. :66-400520-1 Page : 2 0f2
Certificate No. : 66-400520-1 Page : 10f2
Result of Calibration : Without Adjustment
Submitted by : M Green Group Co., Ltd. UUC Conditlon As-Received : Good
188/46 Wisatesukhakhon 25, Pracha-Utid Rd., Thungkru Bangkok 10140 Thailand Function:  Temperature measurement
Equipment : Air Chamber (Refrigerator) This instrument was setting air ventilation at position 0 (close)
Manufacturer : Biobase Model : BXC-V250M (II) P ———— Inside of Chamber
- W =050 m
Range : N/A °C Resolution : 0.1 °C l 3 ,_/ﬁ/
A 2 - 4 D =040 m
Serial No. : YC025025190108 IDNo. : N/A ] [ _
1 3 H =120 m
Environment : On site calibration was carried out at the Laboratory, M Green Group Co., Ltd. i Capacity = 0.24 .
Ambient Temperature : (25010 26.0) °C 1
Relative Humidity (40t050) % H 8 2 8 J
Line Voltage : (226.0 0 230.0) V' P T ¥ >
bl | —
Date of Received : 20 September 2023 } // : .—““—/ z A
Date of Calibration : 20 September 2023 i Front
- >
Date of Issue : 25 September 2023 w
Calibrated by : Permpon Chanpu Test | Setting | Indicating
R Measured Temperature ( * C) @ Sensor No. Uncertainty
Calibration Method :  CAL-M4004, TLAS G-20 Point | Temperature | Temperature
°c . . 7 )
The temperature scale used was based on ITS-90 { )! tey | ¢ ! 2 3 4 E £ : 2 (£"¢)
. 4.0 20 2.0 4.05 | 4.04 | 427 | 4.89 | 4.10 | 4.05 | 492 | 437 | 443 0.46
Reference Standard Instruments : This certification is traceable to the International System of Units j L — —b L
Standard Digital Thermometer with RTD Probe Test | Setting Indicating Measured Measured Overall
ID No. Cert. No.. Due Date Traceability Point Temp T Uniformi Stability Variation
400046 & 400042  66-400453-1 31 Jan 2024 National Institute of Metrology Thailand (NIMT) () (°c) «c) (rc) (°C) °c)
4.0 I 2.0 2.0 0.60 0.21 12

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%

-00o -

Approved b;

Laboratory Manager

The L inties are fora probability of approximately 95%
- . EAeE
This cerificate may not be reproduced other than in fuil except with the prior writien approval of the Calibratech Co.,Ltd. A
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2.

CALIBRATION 0030

3Rd. Pakkred, 11120

Tel.(02) 964-6211 Fax (02) 964-5155, c-maul . caltbratect I com

Certificate No.
Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Certificate of Calibration

66-400520-2

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

Page : 1of2

Air Chamber (Oven)

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

On site calibration was carried out at the Laboratory, M Green Group Co., Ltd.
(2501026.0) °C
40t050) %
(226.0 t0 230.0) V

Ambient Temperature :
Relative Humidity

Line Voltage

20 September 2023

20 September 2023

CAL

Calibratech Co.,Ltd.

7106-7 Moo 2, 3Rd, pood, Pakkred, i 11120

il.com

Tel {02) 964-6211 Fax.(02) 964-5155, e-mail : cali it h

Certificate of Calibration

Certificate No. :66-400520-2

Result of Calibration :
UUC Condition As-Received : Good

Function : Temperature measurement

Without Adjustment

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

Page : 2 of2

Inside of Chamber

This cerificate may not be reproduced other than m full except with the prior written approval of the Calibratech Co..Ltd T il
. e

Date of Issue :

Calibrated by :

25 September 2023

Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the Intemational System of Units

Standard Digital Thermometer with Thermocouple probe

ID No, Cert. No. Due Date Traceability
400046 & 400028 66-400184-3 04 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by :

Laboratory Manager

The Uncertainties are for 2 confidence probability of approximately 95%

CAL-FO03 03

i '_I W=05 m
z.’/,__f’[ 12 ) D =040 m
4 =048 m
Capacity = 0.11 m3
H
v Z_'A B ks
Front =
= &
Test | Setting 1 Indicating i
Point | Temperature | Temperature Meagured Temperature (* C) @ Sensor No. Uncertainty
ey o) (*c) 1]z 3] 4] s]s6] 7] ]9 ]| (2o0)
103.0 103.0 103.0 103.3(103.0( 103.7|103.3| 103.1| 103.0| 103.8 | 102.7 | 103.3 0.69
105.0 105.0 105.0 105.3] 105.0 105.7| 105.3| 105.2| 105.0| 105.8 | 104.6 | 105.3 0.7t
180.0 180.0 | 180.0 180.4| 180.1| 181.2| 180.4| 1803 | 180.0| 181.4 | 179.0| 180.5 0.95
Test Setting Indicating Measured Measured Overall
Point Temp Temp e Uniformity Stability Variation
(rc) °c) (°c) | °c) rc) (°C)
103.0 103.0 103.0 | 0.8 0.1 13
105.0 105.0 105.0 | 0.9 | 0.1 14
180.0 180.0 180.0 _E 1.7 ‘I 0.2 2.7

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 muitiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-olo -
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Calibratech Co.,Ltd.

3Rd, Palkred, buri 11120

711067 Moo 2,

NSC —TISI-TIS’1 702%
CALIBRATION 0030

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

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments :

+ hoo.com. il com

Certificate of Calibration
66-400520-3 Page : 1 of2

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

‘Water Bath

Manufacturer : Memmert Model : WNB29
Range : NA °C Resolution :0.1 °C
Serial No. : L619.0037 IDNo. : NA

On site calibration was carried out at the Laboratory, M Green Group Co., Ltd.

Ambient Temperature : (25.0t0 26.0) °C

Relative Humidity (401050) %
Line Voltage (226.0 to 230.0)V
20 September 2023

20 September 2023

25 September 2023

Permpon Chanpu

This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
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

-ID No.

Cert. No,
400046 & 400024  66-400184-2

Due Date Traceability
06 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

EeE

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

CAL

Calibratech Co.,Ltd.

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

il.com

Tet(02) 964-6211 Fax.(02) 964-5155, e-mail : |@yah

Certificate of Calibration

Certificate No. : 66-400520-3 Page : 2 0f2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function :  Temperature measurement
/ ‘ / //
o ;
| /’.':_02/ 5 . S
E‘/_ 231 i 50} o
| |
o /
L~
Front
[ Test | Setting Indicating Measured Temperature (° C) @ Measured Measured
Uncertainty
Point | Temperature | Temperature Sensor No. Uniformity Stability
“c) (°C) (*C) I 2 3 4 5 (£°C) °C) (°Cc)
| 85.0 85.0 | 85.0 85.08 | 85.04 | 84.98 | 85.17 | 85.02 0.18 0.2 0.05

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%
-o0o-
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Calibratech Co.,Ltd.

7/106-7 Moo 2,

NSC-TISI-TIS1702%
CALIBRATION 0030

IRd, Pakkred,

11120

Tel(02) 964-6211 Fax.(02) 964-5155, e-maii . cali com, com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments ;

Certificate of Calibration

66-400520-4 Page : 1 0f2
M Green Group Co., Lid.

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

Air Chamber (Incubator)

Manufacturer : Biobase Model : Biochemistry Incubator
Range : 0°C to 65°C Resolution : 0.1 °C

Serial No. : KYP1502202003 1D No. : N/A

O site calibration was carried out at the Laboratory, M Green Group Co., Ltd.

Ambient Temperature : (250t025.5) °C

Relative Humidity (45 to 50) %
Line Voltage (226.0 t0 230.0) V
20 Scptember 2023

20 September 2023

25 September 2023

Permpon Chanpu

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

ID No,

Cert. No,
400029 & 400043 66-400226-1

Due Date Traceability
27 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This ceriticate may not be reproduced other than in full except with the prior written approval of the Calibratech Ca ,Ltd .
i}

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, 3Rd., Pakkred, 111120
Tel{02) 964-6211 Fax.(02) 964-5155, e-mail : calil h com, cali il.com

Certificate of Calibration
Certificate No. :66-400520-4

Result of Calibration :
UUC Condition As-Received :

Function ;

Without Adjustiment
Good
Temperature measurement

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

7

Page : 2 of2

Inside of Chamber

=gl ~ W =045 m
. 1] .
1774 D =04 m
A
3 H =085 m
3
! " Capacity = 0.16 m
i G
H
H Ej Hi2
” + )t
e ,[;Ig o b
| - & e s
Front
i
w
Test | Seiting Indicating
. Measured Temperature ( * C} @ Sensor No. Uncertainty
Point | Temperature | Temperature
c) o) c) 23 [as e[ 8][9]| O
200 200 20.0 20.I4J 20.04|19.91]19.97|20.03 | 19.96 | 19.91 | 19.96 | 19.92 0.70
Test Setting [ Indicating Measured Measured Overall
Point T Temp Uniformity Stability Variation
C) (°C) (°c) c) (°c) c)
L - I
| 200 | 20.0 20.0 028 037 08
i g —

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%

-olo -
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Calibratech Co.,Ltd.

S

SN,
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Pakkred, NSC-TISI-TIS1702%

7/106-7 Moo 2,

Certificate No.

Submitted by

Equipment

Environment

Date of Recejved
Date of Calibration
Date of Issue

Calibrated by

1 66-300589-7

3 Rd,
Tel.(02) 964-6211 Fax (02) 964-5155, e-mail ;

i11120

com

Certificate of Calibration

CALIBRATION G030

il.com

Page : 10f2

: M Green Group Co., Ltd.

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

. Burette
Manufacturer : GLASSCO Class : A
Capacity 10 ml Graduation : 0.05 ml
ID No. 2212-0344-1
: Ambient Temperature : (20+3) °C
Relative Humidity (50+10) %
Air Pressure 1006.7 mbar.
20 September 2023
27 September 2023

: 27 September 2023

: Wipa Tovadee

Calibration Method :

Reference Standard Instruments :

Electronic Balance

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

This certification is traceable to the International System of Units

1D No, Cert. No, Due Date Traceability,
241003 66-200196-2 02 Dec 2023 National Institute of Metrology (Thailand) (NIMT)
Approved by :
Supervisor
The Uncertainties are for a confidence probability of approximately 95% E5E

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

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, S 3Rd.,
Tel {02) 964-6211 Fax.{1)2) 964-5155, e-mail .

d, Pakkred, 11120

h_ calfi@valy

il.com

o,

Certificate of Calibration

Certificate No. : 66-300589-7

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

Delivery Time : 21.33  sec.

Nominal Volume ( ml ) Measuring Volume (mi)

I 10 | 9.9913

Uncertainty of measurement with in + 0.0039 mt

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 =

providing a Jevel of confidence of approximately 95%

-00o -

Page : 20f2
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Calibratech Co.,Ltd. AN
NSC-TISI-TIS17025

7/106-7 Moo 2, 3 Rd, Pakkred, 11120 CALIBRATION 00 30
Tel(02) 964-6211 Fax.(02) 964-5155, e-ma] «corn, cali il.com

Certificate of Calibration
Certificate No. : 66-300589-8 Page : 1 of2

Submitted by : M Green Group Co., Ltd.

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

Equipment : Burette
Manufacturer : GLASSCO Class : A
Capacity : 25 ml Gradnation : 0.1 ml
ID No, 2212-0344-2

Environment ¢ Ambient Temperature : (20+3) ‘c
Relative Humidity (50+10) %
Air Pressure 1006.7 mbar.

Date of Received 1 20 September 2023

Date of Calibration : 27 September 2023
Date of Issue 1 27 September 2023

Calibrated by : Wipa Tovadee

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. Dug Date Traceability
241003 66-200196-2 02 Dec 2023 National Institute of Metrology (Thailand) (NIMT)

Approved by ;

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, 3Rd., Pakkred, 11120
Tel (02} 964-621 1 Fax.(02) 964-5155, e-mail . cali com, calil

Certificate of Calibration

¥ il.com

Certificate No. : 66-300589-8

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

Delivery Time : 46.01 sec.

]
Nominal Volume ( mi) Measuring Volume ( ml )

1
25 24,9741

Uncertairity 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 =

providing a level of confidence of approximately 95%

=000 -

Page : 20f2
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CAL

Calibratech Co.,Ltd.

71067 Moo 2. Sukhay 3Rd, d, Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax (02) 964-5155, e-mail \@yahoo com, cali ‘ it.com
Certificate of Calibration

Certificate No.  : 66-300590-1 Page : 10f2
Submitted by : M Green Group Co., Ltd.

188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand
Equipment ¢ Imhoff Cone

Manufacturer : VITLAB

Capacity : 1000 mi Graduation : 50 ml

ID No. : CY1000/01/22
Environment : Ambient Temperature : (20+3) °’c

Relative Humidity : (50+10) %

Air Pressure : 1005.4 mbar.
Date of Received  : 20 September 2023

Date of Calibration : 26 September 2023
Date of Issue ¢ 26 September 2023

Calibrated by 1 Arcerat Sombun

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

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

Electronic Balance

ID No. Cert. No, Due Date Traceability
241002 66-200196-1 02 Dec 2023 National Institute of Metrology {Thailand} (NIMT)

Approved by :

Supervisor

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.
I E&! AL I o

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 - @yahoo com, il.com

Certificate of Calibration

Certificate No. : 66-300590-1 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 )

500 501.19
1000 1010.67
Uncertainty of measurement with in + 0.17 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%
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CHECK LIS
TEST REPORT NAC
Wi AT 5 A ROKTATIR 5 801 VAR AT ALK TR £ 5 110
— CUSTOMER NAME  : M GREEN GROUP COMPANY LIMITED
: M GREEN GROUP COMPANY LIMITED
CUSTOMER NME Yy EQUIPMENT NAME : CO Analyzer
EQRIPMENT NAME : CO Analyzer
B MANUFACTURER  : HORIBA MODEL : APMA-370 SERIAL NO, :.84XJ1GRC
MANUFACTURER : HORIBA MODEL :  APMA-370 |SERIAL NO : BAXJ1GRC
STANDARD GAS CONCENTRATION (PPM) : 4533 PPM ICYLINDER NO : CC734373 —
TEST VALUES
ICYLINDER PRESSURE (PSI) : 1,000 PSI CERTIFIED DATE  : 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE  : 12/05/2028 NO| COAnalyzer ( APMA-370) UNIT BEFORE AFTER
TEST RESULTS 1 [Signal { MAIN } my | 9.70 440
2 |Signal ( COMP) mv 0.30 -4.50/
POINT NO CALIBRATION RESULTS 3 |CELL °C , Standard Value : Ambient temperature +{5°Cto15°C) 28.40 32.00
IDEAL | ACTUAL | ERROR |%ERROR 4 |Pump \Pa 40.10 39.20
g e 0.00 0.00 - 5 | AMBIENT kPa 102.50 10150
1 1000 | 1020 9.2 =00 6 |SAMPLE L/min ( 1 L/min to L/min ) - -
2 20,00, | 2021 02 105 7 |over FLOW L/min (1.2 L/minor more ) 0.00 0.00
. p0.001 1l 3021 02 070 8 [oc2av vV (20V£05V) 23,90 290
4 4000 [I 4000 00 000 9 lpcsv V(5V£05V) 4.90 4.90
AVERAGE (%) 094 10 |Sample Reading PPM 0.83 0.86
11 (Zero PPM -1.56 0.00
50.00 M = _..‘ 12 |Span PPM 41.55 40.00
40.00 [ N
30.00 | ————y
—DEAL Remark : Reference EX-SM-100-58 , "Ambient CO Monitor APMA-370 Operetion Manual" Page #48
4 { Ambeint temperature = 5°C to 40°C )
20.00 —m-AcTuAL | 4
I PINITARTIINY
10.00 - siuiuntes vl Cat lifu , wiheenalallé , Special Oring auantw vl Cal lidy
| TeazBaansinilunis
ace PPM - vhmslathesnaniades , Wil Touch Panel Tsi , Wil Speciat Oring i
0.00 10.00 20.00 30.00 40.00 50.00 R ——
i Check List Analyzer , ¥i1 Calibration Zero/Span , Multipoint
SR wanaduiung
2o /1o /e w v 4 - e
CALIBRATED BY ........ | .. ... DATE : - Gyves whssusosuiumsassialaniauni e — B
& 20 /10 /s j '
CHECKED BY ... NN, ... AC DATE|: /10 /56 CALIBRATED BY ..... I . oo 29 [10/5¢
ANOCIATES CO., LTI ) i NI}\C /
CHECKED BY . k 20/10 6é
oo CIATES CO..,.LTD, DATE : srvcein
#Foemsfoyemfimumatininiu : @miinewinmiensve , s 02-8681246 , E-Mal : i Salesgokda-testing.com N . N
. . #asmsfayavnafumalafiuGy : Wuddheuinisudanseae , Tns 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com
63/14-15,67/35-36 youimwanYY 7,7/1 LIRSS lonutenenlvg agavwe 10600 wadlns 02-8681246 uvng 02-8680860 M
muﬁ 63/10-15,67/35-36 tauwunnuy 7,7/1 auumannty wuaedinines wwu'\anan‘lunj NJIVINT 10600 w3 02-868-0812-13 Twisans 02-868-1889

FO-EN-206 R01/22-10-14
FO-EN-207 R0O0/01-08-13
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@9 METROLOGY SYSTEM ( THAILAND ) €O.,LTD. @’9 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

RN, R /'r/«,

7, ATty

&

oot

)G

3 KON | o - v
e s Certificate of Calibration Calibration Report
) 3
] Certificate Number : SPR23120437-1 Page: 1 of 3 B Certificate Number : SPR23120437-1 Page :2 of 3
- g
2 Customer : M Green Group Co.,Ltd -
= 188/46, Pracha-Utid Rd., Thungkru, Bangkok 10140, Thailand 3 Reference Standards
5 —
‘.7? Equipment Name Model Serial No. Cemf cate No. | Due. Date
— ;5 Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

Equipment Name © Sound Level Meter 0

Manufacturer : Pulsar R Traceability

Model 1 45 ) This certification is traceable to the International System of Unit maintained at :
= ) & TISTR - Thailand Institute of Scientific and Technological Research
= Serial Number © PN2453 =
- {D. Number TON/A =
z Environmental Conditions
. Ambient Temperature 1 23°Ct 3°C Received Date : 26 Dec 2023 .

f
£ Relative Humidity 1 50% T15% Calibration Date 1 16Jan 2024 g
i Location of Calibration ¢ In-Lab Recommend Due Date ¢ 16 Jan 2025
'-. Calibration Procedure : SP-CPE-04-01 Date of Issue : 17 Jan 2024 =
2 Method of Calibration
L This certifies that the above instrument was calibrated in comptiance with the calibration system
N requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform Rl’y
2 this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants, 555
:;_ consensus standards. The result reported herein apply only to the calibration of the item described above as gg_
2 F]
3 received.Our decision rule is to contact the customer if the item pass and fail calibration when the results ]
= include the uncertainties and the customer must determine if the results meets their needs. =
s s
& The calibration certificate shall not be reproduced except in fullwithout written approval of SP Metrology =
2
] System (Thailand). ¢
. Calibrated by : Approved by ?m_
: /
§ Authorized Signatory 3
SP-FM-04-15 rev.0 SP-FM-04-15rev.0
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@!} METROLOGY SYSTEM ( THAILAN

ID LINE: [EC17025
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CALBRATION AND
UMENRONAL MEASRERENT

Result of Calibration

Certificate Number :  SPR23120437-1 Page:30of 3
Range : 94  to 114 d8 Function : @1kHz
Select A Unit : dB
UUC Reading Error .
Standard Uncertainty
Setting ()
Fast Slow Fast Slow
94 93.7 93.7 -0.3 -0.3 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
UUC Reading Error i
Standard Uncertainty
Setting +
Fast Slow Fast Slow ()
94 93.7 93.7 -0.3 -0.3 0.15
114 . 1140 114.0 0.0 0.0 0.15
Select Z Unit : dB
UUC Reading Error )
Standard Uncertainty
Setting (+)
Fast Slow Fast Slow
94 93.7 93.7 -0.3 -0.3 0.15
114 1141 114.1 0.1 0.1 0.15
Note -

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying

the standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

~ End of Certificate —

SP-FM-04-15 REV.0

=3
~

E -

B
C

-
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ey

LI

@’; METROLOGY
[=]

SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number

Customer

© SPR24010172-8

: M Green Group Co, Ltd

W,
S,

5'3/% A i i B
s F Aceneniveo
ATANG .
AN CATONATION Aev>
s OIMENSIONAL MEASUREMENT
Page : 1 of 3

188746, Pracha-Utid Rd., Thungkru, Bangkok 10140, Thailand

Equipment Name
Manufacturer
Model

Serial Number

1D. Number

Environmental Conditions
Ambient Temperature

Relative Humidity
Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

Pulsar
45
PN2448

N/A

23°Ct 3°C
50% Y15 %
In-Lab

SP-CPE-04-01

Received Date
Callibration Date

Recommend Due Date

Date of Issue

12 Jan 2024
16 Jan 2024
16 Jan 2025

17 Jan 2024

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards, The result reported hersin apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in fullwithout written approval of 5P Metrology

System (Thailand).

Calibrated by :

Approved by

Authorized Signatory

SP-FM-04-15 rev.0
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' Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

o,
SN,

=
Calibration Report
;'}; Certificate Number SPR24010172-9 Page :2 of 3
s Reference Standards
e Equipment Name | Model Serial No. Gertificate No. | Due. Date

- Sound Level Calibrator ST1-120

Traceability
This certification is traceable to the International System of Unit maintained at :
e TISTR - Thailand Institute of Scientific and Technological Research

AT

=) BLE: .

211203773 :EEL.BP. 114/0166] 17 Jan 2024

SP-FM-04-15 rev.0

E

@’\7 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

ID LINE : (8C17025

Ia

g qf

R At

\\\‘“‘@”z g
;i&—//;g_ B
Result of Calibration ™
Certificate No. :  SPR24010172-9 Page : 3 of 3
Range * 94 to 114 dB Function : @1kHz
Select A Unit : dB
Stanqard UUC Reading Eror Uncertainty
Setting Fast Slow Fast Slow t£)
94 93.7 93.7 -0.3 -0.3 0.15
114 113.6 113.6 -0.4 -0.4 0.15
glect C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 893.7 93.7 -0.3 -0.3 0.15
114 113.5 113.5 -0.5 -0.5 0.15
Select 7 Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.7 93.7 -0.3 -0.3 0.15
114 113.6 113.6 -0.4 -0.4 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

- End of Certificate —

The reported uncertainty of measurement is the expanded uncertainty obtained by.muttiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

SP-FM-04-15 REV.0
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@9 METROLOGY SYSTEM ( THAILAND ) CO.LTD. @’9 METROLOGY ¢ 'EM ( THAILAND ) CO.,LTD.

Certificate of Calibration Calibration Report

g 8
3 Certificate Number : SPR24010172-11 Page: 1 of 3 I Certificate Number : SPR24010172-11 Page :2 of 3
= T
: Customer i M Green Group Co.,Ltd e
= 188/46, Pracha-Utid Rd., Thungkru, Bangkok 10140, Thaitand 5 Reference Standards
i3 i | i
i 3 Equipment Name Model Serial No. Certificate No. | Due. Date
o — — _ é Measuring Receiver 8902A 2950A02471 |  EF-0048-23 14 Nov 2024
Z: Equipment Name ¢ Sound Calibrator f'— AUDIO Analyzer | ~8903B 3011A09975 | ELos30ar3 14 Feb 2024
- Manufacturer : Scarlet Tech oE
k] -
o Medel 1 8T-120 3 Traceability
= = . P R . . )
5 Serial Number ©NA £ This certification is traceable to the International System of Unit maintained at :
= = NIMT - The National Institute of Metrology, Thailand.
E ID. Number : z e .
= Y N/A & PCAL - Professional Calibration & Services Co.,Ltd
Hsd =
E Environmental Conditions 5
- Ambient Temperature : 23°ct 3°C Received Date : 12 Jan 2024 —_
Relative Humidity : 50% 15 % Calibration Date : 16Jan 2024 z
Location of Calibration : In-Lab Recommend Due Date : 16Jan 2025
- Calibration Procedure : In-House Method Date of Issue : 17 Jan 2024 =
Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system
requirement of ISO/([EC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, Naticnal metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as <.
i3
- received.Our decision rule is to contact the customer if the item pass and fail calibration when the results P
include the uncertainties and the customer must determine if the results meets their needs. =
Z
The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology b
o
System (Thailand). 3
Calibrated by : Approved by |
N
e ;));
Authorized Signatory g
SP-FM-04-15 rev.0 SP-FM-04-16 rev.0
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@7 METROLOGY SYSTEM ( THAILANR ) CO.,LTD. CALIBRATION LABORATORY C0.LTD. i
T INT
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukil Rg., Ladphrao, Bangkok 10230 % ,,///-\\\\\\3
G Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-iaboratory.com TR
t ibrati LS B
Result of Calibration e |
]
N Certificate No. 1 SPR24010172-11 Page : 3 of 3 CERTIFICATE OF CALIBRATION
=
- Function :  Sound Levet FOR
- T
UUC Setting Standard Reading Error Uncertainty .
(+d8) (d3) (dB) (+dB) NOMENCLATURE : VIBRATION METER
- MANUFACTURER : N/A
94 94.1 -0.1 1.5
MODEL /TYPE : Y9000
114 1141 -0.1 1.5
= SERIAL NO. : 2364
b CLID. NO. : 252102170
Note: JOB CONTROL NO. ;240109000883
The result of calibration was found accurate as show on date and place of calibration only. LV_I O
CALIBRATION SERVICE : IN-LABORATORY ON-SITE
This Certificate is not certified for any commercial transaction.
CUSTOMER M GREEN GROUP COMPANY LIMITED
Measurement Uncertainty 188/47 PRACHA UTHIT RD., BANG MOT,
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the THUNG KHRU, BANGKOK 10140
L standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
n. - &nd of Certificate — DATE OF RECEIVED : 9 January 2024 DATE OF ISSUED ; 11 January 2024
‘__‘ The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.
‘ Calibration Engineer
m -
= -
5 11 January 2024
“g This C: Certificate the flity to national standards, which realize the units of measurement according to the
£ Internationa! System of Units { SI)
L:)c Certificate No. Q24000883
»
g F3-011-05/12-23 page 1 of SEI

SP-FM-04-15 REV.0 adkcsibration
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CALIBRATION LABORATORY CO.,LTD.

2i40-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrac. Bangkok 10230 /’»//;\\\ X THATAND
Tel. 02-578-0353-4 Fax: 02-578-2672  wwaw.cal-labcratory.com  E-mail: {abaratory.com A n
c Lc NSC-TISI-TIS 170258
Aceredited CALIBRATION 0059
1BO/1EC 17025 CLC

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER : NA

MODEL/ TYPE : Y9000

SERIAL NO. : 2364

DATE OF CALIBRATION : 10 January 2024

ENVIRONMENT CONDITIONS :

Tempersture : @t n°c Relative Humidity : (551 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-127 based on ISO 16063-21 as calibration guideline,
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Hewlett Packard Model 34401A S/N. US36044686.

2. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Accelerometer with Conditioning Amplifier, Bruel & Kjaer Model 8305, 2626 S/N. 705491, 1741406.

TRACEABILITY :

I. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0100-23, Due Date 01 December 2024.

2. The measurements are traceable to Interuational System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No, 07-0043/23 , Due Date 12 April 2024.

3. The measurements are traceable to International System of Units (SY), through National Institute of Metrology (Thailand)

Certificate No. AV-0053-23, Due Date 12 October 2024.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard of iplied

by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been cvaluated according to the “Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24000883
F3-011-05/12-23 page2of 3

@clccalibration

O,

CALIBRATION LABORATORY C0.LTD. j55g

2/10-11.14,55 Soi Prasert Manukit 29 Yaek 4. Prasert Manukit Rd.. Ladphrao, Bangkak 10230 :?,/

A
Tel. 02-578-0353~ Fax: 02-578-2672  www.cablavoratory.com  E-mail:sale@@callahoratory.com bt

cLC N STISISTES 17028

Accredited CALIBRATFON 0050
¥$0/IEC 17025 ac

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

CALIBRATION DATA

VELOCITY RESULT
| Test point Mode STD Reading . DUC Reading Correction : Uncertainty
| (mms) | (frequency) (mows) | (mos) | (mms) | E(%of rig)

10 160 Hz 10.00 10.03 003 | 10

20 160 Hz 20.00 19.72 +0.28 10

4 160 Hz. 40.00 38.70 +1.30 1.0

peak

60 160 Hz £0.00 57.50 +2.50 1.0

80 160 Hz 80.00 7712 42,88 1.0

100 160 Hz 100.00 96.15 +3.85 10

Note. The Seope of Accredited TISI Certificate No. 23-LB0092 Issue 02 Page 62 of 138

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No, Q24000883
F3-011-05/12-23 page 3 of 3

G100}

eciccalibration
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Preventive Maintenance Contract
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REAR
JOB No: LERB24)

Operational Qualification (0Q)
anwrmunmunios

FRONT
(No.| PASS | FAL NA |
|1 Quick clamping device with clampirig block =7 2 ]
.2 Digestion whe 250/3{10 ml i ] ] —
3 "Prss steam inlet tubing ) = =) ) | No PASS FAIL NA
|4 ! Connection stogper . Viton [l [ i) | 11| Tabe conngction for sample H3BO3 supply ] =
| 5 | Screw cap GLIS ) =] Sa ] 2| Tube connection for sample H20 supghe & ]
[ 6 " PTYE-inlet tubiny NaOH 2] o 3| Tube connestion for steam generator H2Q supply = e
7 Distrituction head made of glass B = = a | 4| Tube connection for NaOH_supply [ =
8 | Screwcap GL32 [ = e 5 | Tubr connection for receiver glass extraction » & 0 ]
§_| Distiflation condenser made of plass | = =] (&) 6 | Tabe contiection for sample whste extraction i ] 0
. 10_| Sezew cap GL14 o [ O [E _7_1 Tube connettivn , cverpressure steurs outlet =] ] i 5]
11 | Ventilation valve = D [ & Connection for cooling water supply (with cleaning sieve) ] m] H ]
12 Control parel [wm D o 9. | ‘Tube connestion for coaling watcr outler 2 [ =
13 Operating Button o [ D .10 |4 X USB inferface S 8 cE_ =
|14 | USB interface (with protective vap) o =) 11 | 1 X RS-232 inferface B = = |
L 13 | Sitieone tubig 810 for distiliate discharpe ** | [ I 12 | LAN Imerface o = -]
16 | Verprene tubing 4/8 . recefver suction ¥ [m] ] H 7] 13 ' Serew cap for Pergpex cover | - i
_17 | Cablc duct for electrode cable + titration tube** : [ O = 14 _Canrection socket for sample weste tank level monitoring = iS5
1 18_| Silicone mbing 47 , boric acid infert* | cl ] = 13 | Cannection (not used) ] i
| 1% Sensar for level monitoring including connector+* [) = 16 | Connection socket for HZO tank Jevel monitoring & i 3 o
20 _Agitaior motor with propeller<* w] = & 17_| Connection socket for H3BO3 tank tevel monitaring | ] i3 |
21 | Titration scid inlet tube *= = = 18 | Comnncction socket for NaOR _tank level monitoring, o &) o |
22 | Receiver plaos¥® ) i & 19" | Overcurrent clrcuit bresker =] [ S
23 | Holder for pH elecivode , removable®® = == 20 | Apparatus socket (mains cable conncction) a ]
24 | pH clectrode (combined c) dej** [ [=1 21 _Rating place with serial numsher # ] (]
25 | Driptray PP i ] o] 22 ! Exhaust air fan 2] ] [
= 23 | Excess temperature switch 7 D fn]
=4 ghly VAP 450

HIE V22
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Inside Stesin penerator

No PASS | FAIL. NFA

1| Steam generator = jm

| 2 | Steam genermtor oaverse o ]
1 Dimchvalve o ]
4 | Cirevit boartl digributer pus] (9]
3| Valve toving saencetion =] ]

6 |Yousingaeferyvalve [ =
7 ! Safety valve SK1 [m]

i

8 Exueas iemipeuiurs proteciion d’.‘ﬂm‘é"“"’ =
|9 | Sufewy valve (G 1/8 0.5 bay i
16| Ventilaton glaes pinch valve VAPOREST 18]

_11 | Hoxe clamg: for vesnilaiinn clamp =

12 | Disibutor PP

13 Angle conpeciion PP

14 Pressure teengmitter

14 | Level swith

16 | Tixing bracket steam

i7_| Relay IIT+

18 | VA Hoxazon nut i

Augle connertion L'y

|20 | Bushingnipple 6-10-19

VA Lens head serew MS X 19

22 | Grounding eannzetion , -pols

23 | VA Lenshead screw MA X 6

24| Spemer bolt Smm

25 | VA Lens bead sevew ME X 10

26 | Tubing corneclion

Hose glamp 18.5 mm

AT ooy jopsociooico

Mndule ball valve with nozzles

2
29| Cross manifokd with speut

Locking scrow 1587

30 | Sest copperG 138
]
12

Pinstip

_}‘U Loy

Bundie clamp 12 17 4500

ey Imi ] ] Pa Vear) A1 AT K] ) o i ) ] O ) 3 ) () ! [ ]

| Bundis clamp 12 H 4502

]

Temperavare switck 80°C

Joo

VA l.enp hogd screw M2 X ¢

VA Hexspon iy M4

Liny head screw M4 X 8

cfcn

VA Sormg washer

§

Angle connection , reduced . 113" PP

E{E B & E[EEE!‘EZEEHElEIEE[[SHSIHEEEEISHEIEIEEISIEIEIEEI]EIE!EIE&

111 L I T

s

i

Modale Pump holder YAP200 - 450 V3

[RT IR AT = s 8 =

Mo | PASS FAIL NA_
[l Peristalsic puniy # [ [
2| Dinphragm pump NaGE with non rerom valve [~ = [}

3 Circuitboad = = [

| 4 | Tubing connection module [ I ] 1

5 | Flow contoller =] (] [m] 1
6 | Lens head serow M3 x 10 o] fu) i
3| Hushing rieezle 7] = o
8 [ Sorew In socket [ [l
LY | Magnstic valve 22 way [ ]

10| Cirenit boant distribatsr = ]

11 | Brshing nozzle 4 B 8] B

12 | Sevew 3225 — =} = [

13| Cylinder scrow ) =} (5]

14| Seew 5320 L 4] a (@]

| 5 1 Sonl EPDM [5x4 I o] [
16. | Tubing connection piecs 51x10x6.5 o =] [
17 _| Tubinz connoction plece S1x30x10 i) f] -
.18 | Sorew Max10 ] 5=
|19 | Clamp ] pu]
20 | Clamp 2] [=]
21 | ¥-wbe %] )
22 Speesrholt £ nun 5] [}
| 23 | Dundieciamp =] |
724 [ Tiundie sty T ] =

25 | Retrofit earthin =) e
|26 | Snap ferrite . [} =

27 NmG s ] [i5] [

28| Pump holder plate & [} —
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NHNBERMIATIoNOY
Control panel Funoummime
ATzl e (Blectrical Ted)
- s timariaciunad

- sl

AsTNBUTAIMATOY {Optical Tesy)
Main cable
Llecric wiring
- Pempy
«  Distibution Head
Condensor
- Steam generator
Tubing

- Viion tone

A3797OU Function N18¥147 (The FunctionTze)
- szpurdunnre R TudTs Seam
FEUUASEULETT Sumple Tube

TTULIAIHAY Na OH

'No ) | pass | faiL -+ SEULRTTRL HIBO3
1| Tie bar (=l

2 | Smtusbar = ]

3 Navigation button ¥ [

A Smart switch with muitizle fimcti B =
| 5. | USB interfacs E I
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$la 5. pPUMpP Pess . Fui} NiA Remark
swammansliing Pump 11,0 Stcam CO
- Non-Remum Velve [ |- O
3. TECHNICAL DATA Pass  Fail  NA Furmp H,0 Sample o) c o
Muin Supply 220 woit - 10% 50 Hz with groune %] = 3 « Non-Retumn Vaive M (= [
Notminal current ] [ (I Fump NeOH L Q
-Non-Rutum Vakle L3 [k
1.1 COOLING WATER RATH Pase Fal N Romark Pump HIBO3 C C ®=
Temperacuce 15-30 OC g O 2 T - Now-Rutum Valve & [5G
Cooling Waler Outlet ) :) _ Pump sustien [N | (]
Conim] Temperatore 0| (o} - et Pump suetian receiver 3 ] |
6. The Following Program Run : Pass  Fai Nia
1.2 OPTICAL TBSTYARIN0 Pass  Fail  NA Remark Addim H20  5-999'ml. M O
e g E :: AdtonNaOH  0-999 il ¥ O =
Z::: : St;: = _: Additiors HIBO3 0-959 i, O o .
Distillation Heae (1) =: Renction Time: 0<108 min %) [ T S
Condensor O 0 Distillaion e 0-108 min M O = S—
JHLIED g O 3 Stoam Cagacity  10%-100% =i - P
Vendilraon Velve BY o = & s s = O
Wicro Switch Sampls %] = Swetion Sampe = — -y T
Agiwior moior for propelier (X} y 7] Stefien Recciver o - e
2, SYSTEM COOLING WATER INLET Prss  Fai N/A Remark 7. Measured pomps Remark
Coating Water lafet o] = - Pump NaOH Volume: w. d249 .....ml
Cooling Wster Outlet M O C
T, S I B Pumg 7120 Vilume : ... 3000 ... ..l
Fump HIRD3 Voluma: ...~ =l B R
3.8YSTEM CONTROL Pass  Pait A
Display = O -
Frogram &1 = (] R BT Moo B oo T (RS T T o oo S e e S T T
Adding NaOH M = O
Adding 20 g - 0O
Adding H3BO3 o o™
Suction Sample O O
Suction Reciver oY D 14 o —
4.8YSTEM DISTILLATION Pass Fail NA Remark
Beiler M o o
Level Sensor ) [ D
MNovopren D —_—|
Solenoid Valve Shut-GIF M T O
Solenoil Valve Steam M (= _ O
Solennild Vatve sofl seam M [: D
Ventilation Valve Premount M C O
Excess Pressure Detector 1} O (]
Heating Element M O C
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"+ QUALITY CALIBRATION CO.,.LTD. N
235 Petchkasem 63/2 Road, Laksong, Bangkas, Bangkok 10160 %
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 AN
www.geallbration.com e MO TISE TRV P03
CALIBEATION i
CERTIFICATE No : 24T1185 PAGE:10F2

REFERENCE No : 72116-3
Certificate of Calibration .

EQUIPMENT ? : INCUBATOR
MANUFACTURER : MEMMERT

MODEL : ' IF 160

SERIAL No ' : D518.0082-

ID No H EQL-205

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO,, LTD.

30,32 RAMA I SOI 63, RAMA IT RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY H CHAICHARN CH.
CALIBRATION DATE : 09-Feb-24

-+
APPROVED BY H
ISSUED DATE ~ : 12-Feb-24 g
RECEIVED DATE ] 09-Feb-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10REV : 03

QUALITY CALIBRATION CO.,LTD. o
235 Petchkasem 63/2 Road, Laksong, Bangkae, Rangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T1185

PAGE:20F2
Calibration Report
EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT
MODEL : IF 160
ID No H EQL-205 SN : D518.0082
RECEIVED DATE : 09-Feb-24 CALIBRATION DATE H 09-Feb-24
AMBIENT TEMPERATURE : 25°C£1°C RELATIVE HUMIDITY H 53 %RH = 10 %RH

N O] S ULTS OF 1B

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EiGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN-2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT ODE] SERIAL No CERIIFICATENe  DUEDATE

1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Ambient Temp around the Charober (°C) variation ; 1
Overall Line Voltsge (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*72 cm

CHAMBER PERFORMANCE
Calibrate Average All | Temperature | Temperature Overall
Point Position Temp.|  Stability « Uniformity Variation
(W) €0 @°0) 0 Q)
35.0 35.03 0.05 0.09 0.16
360 36.05 0.07 0.08 0.19
41.5 41.45 0.08 0.13 0.20
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating ) Temp (°C) at Spread Locations (Uncertainty
Temp (°C) | Temp (°C) |, #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C)
35.0 35.0 3498 | 3501 | 3500 | 35.00 | 3502 | 3508 | 3507 | 35.04 | 35.10 0.25
36.0 36.0 3600 | 3603 | 36.03 | 3602 | 3604 | 3609 | 36.10 | 36.04 | 36.12 .25
41.5 41.5 4145 | 4145 | 41.39 | 4146 | 4146 | 4147 | 4143 | 4144 | 4140 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2:; LOCATION 5 WAS REFERENCE LOCATION. N :

+ NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 55%.
B END OF CALIBRATION REPORT

F-G01
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