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1 | Aldrin _ Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
2 Arsenié : 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 Coupted Plasma Method®!
4 -OL—BHC' | Liquid-Ltiid Extraction, Gas Chrdmatographic/
Mass Spectrometric Method™
5 B-BHC - | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
6 O-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) Close reflux, Colorimetrié Method?!
3) Close reflux, Titrimetric Method™
11 Chlordane : Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method®!
12 |- Chromium ' 1) Digestion, Direct Air-Acetylene Flame Method™
2) Dig?stioh, Inductively Coupled Plasma Method™

13 Color...
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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 Chromatographid
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 | Liquid-Liquid Extractioh, 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 Liguid-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...
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29 Hexavalent Chromium Colorimetric Method™

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™ -

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

33 Methoxychlor 'Liquid—Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ '

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

35 | Oil & Grease 1) Liquid-Liquid, Partitioﬁ—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 at 103-105 °C¥!

44 Trivalent Chromium A 1) Digestion, Direct Air-Acetylene Flame Method; :
ColorinTetiic Method; Calculation®
2) Digestion, Inductively Coupled Plasma Method,
Colorirﬁetric Method; Calculation®

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

2) Digestion, Inductively Coupled Plasma Method™

UARY...
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Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
2 Antimoﬁy Digestion, Inductively Coupled Plasma Method®™
3 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®!
2) Digestion, Inductively Coupled Plasma Method"™!
4 Barium- 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method"!
2) Digestidn, inductively Coupled Plasma Method™
5 Beryllium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method® _ |
2) Digestion, Inductively Coupled Plasma Method™
6 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
‘ 2) Digestion, Inductively Coupled Plasma Method!!
T Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™
8 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
9 Chromium (ill) 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®! '
10 | Chromium (VI) Colorimetric Method™
11 | Cyanide . Distillation, Colorimetric Method™ |
12 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
13 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
14 DDT Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

15 Dieldrin...



wanwisa
Rectangle


Al Asuany BNATINR .
15 Dieldrin Liquid-Liquid Extraction, Gas Chromatographid
Mass Spectrometric Method®! .
16 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ A
17 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®! '
18 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
20 O(-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
.2'1 B- HCH Liquid-Liquid Extréction, Gas Chromatoéraphic/
' Mass Spectrometric Method"!
22 Y- HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
23 Lead 1) Digestion, Direct Air-Acetylene Flame Method®!
2) Digestion, Inductively Coupled Plasma Method™
24 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™!
2) bigestion, Inductively Coupled Plasma Method®!
25 Mercufy Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
26 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
27 Nickel . 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Iﬁdudively Coupled Plasma Method®™
28 | pH Flectrometric Method®
29 Phenol Distillation, Direct Photometric Method?!
30 Selenium 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®

31 Silver...
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31 Silver - 1) Digestion, Direct Air-Acetylene Flame Method®!
2) Digestion, Inductively Coupled Plasma Method®™
52 Vanadium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®!
2) Digestion, Inductively Coupled Plasma Method®
33 Zinc 1) Digestion, Direct Air-Acetylene Flame Method"!

2) Digestion, Inductively Coupled Plasma Method™
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Antimony

Arsenic

Barium

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, Inducﬁvely Coupled
Plasma Method:41]

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method*9)

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

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

2) Waste Extraction, Digestioh, Flame Atomic
Absorption Spectrometric Method™ &

3) Digestion, Inductively Coupled Plasma Method®" |

4) Digestion...
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Beryllium

Cadmium

Chromium

Chromium (i)

4) Digestion, Flame Atomic Absorption Spectrometfic
MethodP#!

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
MethodP#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!7]

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spéctrometric Method*48!

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!*4!

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 Method471% B

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,

Colorimetric Method; Calculation Method!:4810]

3) Digestion...
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Chromium (V1)

Cobalt

Copper

Lead

{ Absorption Spectrometric Method

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method56.7:10]

1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method®¢810

1) Waste Extraction, Colorimetric Method®1%

2) Alkaline Digestion, Colorimetric Method!é1%

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!*4

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 Atornic

[1.4,8]

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

Method®#®!

12 Mercury...
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4

‘Mercury

Moly_bdenum

Nickel

pH

Selenium

Silver

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 Method4"]

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

3) Digestion, Inductively Coupled Plasma Method®"!
4) Digestion, Flame Atomic Absorption Spectrometric-
Method®8!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*7 o |

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

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

Electrometric Method!"*8l

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

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!t*13

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...
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18

19

20

Thalliu_m

Vanadidm

Zinc

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

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4

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

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

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

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®4#

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometri'c.

Method®#!

AY 9149U 17 518013
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1

Antimony

1) Digestion, Inductively Coupled Plasma Method®™"
2) Digestion, Flame Atomic Absorption Spectrometric
Methqd[s'al

2 Arsenic...
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11

12

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (Ilf)

Chromium (VI)
Cyanide

| Lead

Manganese

Mercury

1) Digestion, Inductively Coupled Plasma Method®™”
2) Digestion, Hy.dride Generation/Atomic Absorption
Spectrometric Method®”! '

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

1) Digestion, Inducﬁvely 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, Inducﬁvely Coupled Plasma Method®
2) Digestion, Flame Atomic Absorption Spectromletric
Method®#

1) Digestion, Inductively Coupled Plasma Method;

Alkaline Digestion, Colorimetric Method; Calculation

| Method!®6710

2) Digestion, Flame Atomic Absorption Spectrometric

Method; Alkaline Digestion, Colorimetric Method;

| Calculation Method®/68:19]

Alkaline Digestion, Colorimetric Method!¥!

Extraction, Distillation, Colorimetic Method!141516]

1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atormic Absorption Spectrometric
Method®# |

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

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!? |

13 Nickel...
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13 | Nickel . ' 1) Digestion, Inductively Coupled Plasma Method®"!
2) Digestion, Flame Atomic Absorption Spectrometric
Method®#!
14 | Seleniurn 1) Digestion, Inductively Coupled Plasma Method™"

2) Digestion, Hydride Generation/Atomic Absorption

. Spectrometric Method®!? |

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

16 | Vanadium I 1) Digestion, Inductively Coupled Plasma Method®”
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®! _ . o
17 | Zinc 1) Digestion, Inductively Coupted Plasma Method®”
| | ' 2) Digestion, Flame Atomic Absorption Spectrometric

Method!®#!

- 1NAT5914989 A
1. N3eNINgaaIMNTIL. UsznIANTEnNINgaaInngsy, w.e. 2548. 3o miﬁ%’)’ﬂ?i\‘iﬂﬁqavﬁa
Fagitlaildiudn. snuhaanyunwn. 25 unsiau 2509, 1ud 123 noufiey 114,
2. mnaimnssudwnieuwinssmdlng, glatasizhings. fuiadd 4. nsamme:
\FOULMNIANN, 2547.
3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater 23" ed. Washington, DC: APHA, 2017.
4. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.
5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/ChemicaL Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996. |
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...
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7. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemicél 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,
Borohydrlde 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
7196A, 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 AEnvironmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471A, 1994.

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 Agéncy. 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...
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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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1 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method '

1BNE1581984
APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 23" ed. Washington, DC: APHA, 2017.
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1 Bremodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
2 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
3 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
4 Chlerodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

1aNE1581489
APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 201

nAnaEAEMTeTsinseueisasvsdeuwipnfiRn nedduuanfauieasfivlsam nailseugaemngsy . o cno el #D becm &


wanwisa
Rectangle


7l on omeoley ' @00 W NUTSUGAAINNTIY
DUUNSEI N 5 wnavsnaly
WATITINT NTUVNY @oco0
® 0 WOFRMEY lo@bé
Fos WasuwaEsuaRETATIN

LSEU ﬂiimms;ﬁmmﬁ USEN Wan e 311a

9ils Avelunilvw/meeny/Adsundayraing wavsinasuaivrewiosjUiinsiaseionau
aeiui be AA1AL bEod

[l

gy naswuuMeniidoasullasasuaneiiiesei
USEY W@ 1A 9100 37UIU b LY

Fuviledenssdls USEm wan wia 91in Ve fuRmsliessienty lavzideu 1eae
ANUNANAYN mmo,mlo TOENTZIWT o WY 'Den UYIMANAT WAURYUTIBY NFIMMUMUAS vaildeuuas
A15UANENIATIZN ANUAZLDALTILED TU

N3NlTIUYRAMNTIUNIITUED THUSEN wianl na 9110 WveudeaIsuaiy
Mes1entutnlafu AuEsndanaie

alls yilsdeatullasvunynisamisdeseassuiunsdowianljuRinslinssiienyy
7 90 omeo(e)/anacd a9TUTN b TUIAY bE&oe ABTUTUN be UNTIAN bbb 191 d@1U1508UAYD

' a & a vad v & ¢ ’ v o o &
N’]‘Lﬁ%‘U‘UEJLﬁﬂi’]'ﬁﬁ]ﬂﬂiﬂﬂ“ﬂ‘ﬂu’]L?Ul‘?iﬁ]ﬂ‘ﬁﬂi'ﬁﬁ\i']u@‘ﬂﬂﬁﬁﬂ’iiﬂ f71 QR Code Menusdnauuy

JNSYUN NN U
AALAANIAIUL AR

nodlduuazinouisNaiel sy
NAUNATFIUTBMTIATIEIVAdeUNaivwazidouiasUfuRnis

5. 0 ba&mo bael A9 beon-& ' SurvenussuUBIEnnsaiing

5813 o bemo bmeb 7D bece
lUswelgdiannselind saraban@diw.mail.go.th



wanwisa
Rectangle


LBAEISLUUNNENLYERUAYULUaIESUANENIATIEN

USEN a9 A 3100 eansileu e

i 9n omeo@)/ @b & o

AN @ 0 WHFAAIMEY  laEbe

VBUUIwATHANELATUTUNZITEUAINNTUTTWIUAEINNTTN TIUIU o TIENT

UnldAu 97uqU 18 518015

10

11

12

13

1,1-Dichloroethane
1,2-Dichloroethane
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
Ethylbenzene

Methylene chloride
Styre.ne
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane

1,1,2-Trichloroethane

feud AU BRI
1 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
2 Carbon tetrachloride Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method
Purge and Trap, Gas Chromatogfaphic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatégraphic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/

Mass Spectrometric M

14 Trichloroethylene...
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14 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

15 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

‘16 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

17 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

18 p-Xylene Purge and Trap, Gas Chromatographic/ -

Mass Spectrometric Mathad

1@NE1581984
APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 23" ed. Washington, DC: APHA, 2017.
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Equipment :
Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

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

W,
N2

>
o

7

o
)
l’/’l/ T

” ¥
,/I'Illlll\“\\

TEL. 0-2717-3000-24 FAX. 0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration Ce”‘““‘f,:‘;f e

Standard Weight
LS

EQL-121

Used Item

02 February 2023
07 February 2023

2302-0080DN
(23 £2) °C

(50 + 15 ) %

1008.9 mbar

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Submitted by: TEST TECH CO.,LTD. (HEAD Office)

30, 32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m* and a temperature
of 23.4 °C material density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instuments :

Instrument
1) Standard weight Set (E2)

Model Serial No. Certificate No.

Due Date

YCS31-712-00 50202965 MM-0109-22

2.This certificate is not certified for any commercial transaction.

3.The certificate is valid only to the item calibrated on date and place of calibration.

4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Chaowalit Rittirak
Issue Date : 08 February 2023

Approved Signatory :

11 Jul 2024

[ ]Phalinee Prabpaipal
-1 Sura Suwannasri
[ ]Chaowalit Rittirak
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Cert No.: 23M259

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(%) ()
50 g 50.00015 g 0.10 mg 0.30 mg

The 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 %.

-000-
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) il\\_—é;i
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK. 10250 S

N
N
SN

s,

Wty
N\

¥z

o

70
AN
gama

TEL. 0-2717-3000-24 FAX. 0-2719-9484 INSC-TISI-TIS17025

CALIBRATION 0008

Certificate of Calibration Certificate No. : 23M260

Standard Weight

EQL-258
Used [tem
02 February 2023

07 February 2023

2302-0080DN
(23 £ 2) °C
(50 £ 15 ) %

1012 mbar

Page: 1of 2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Submitted by: TEST TECH CO.,LTD. (HEAD Office)

30, 32 Rama |l Soi 63, Rama Il Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m?® and a temperature
of 23.6 °C material density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instuments :

Instrument
1) Standard weight Set (E2)

Model Serial No. Certificate No. Due Date
YCS31-712-00 50202965 MM-0108-22 11 Jul 2024

2.This certificate is not certified for any commercial transaction.

3.The certificate is valid only to the item calibrated on date and place of calibration.

4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Chaowalit Rittirak
Issue Date : 08 February 2023

Approved Signatory :

[ ]Phalinee Prabpaipal
[~TSura Suwannasri

[ ]Chaowalit Rittirak

B 0307756
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Cert No.: 23M260

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(%) ()
2 kg 2.0000034 kg 3.0 mg 10 mg

The 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 %.

-00o-

a 1146232
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

|
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B ezt o

7
Ih -

)

Q
Z,
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Pt

NSC-TISI-TIS17025
CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 22M1563

Certificate of Calibration e, Tl

Equipment : Standard Weight
Manufacturer: ~ This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: M 0030/11
ID No.: EQL-139
Condition As-Received: Used ltem

Received Date: 11 August 2022

Calibration Date: 24 August 2022

Reference: 2208-0438DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)

Ambient Temperature: (23 +2) °C

Relative Humidity: (50 + 15 ) % 30, 32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 1008 mbar

Procedure used:

Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method

against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature

of 23.0 °C material density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No.

Certificate No.

Due Date

1) Standard weight Set (E2) YCS831-712-00 50202965
2.This certificate is not certified for any commercial transaction.

3.The certificate is valid only to the item calibrated on date and place of calibration.

4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Chaowalit Rittirak Approved Signatory :

MM-0109-22

11 Jul 2024

25 August 2022 [ ] Phalinee Prabpaipal
[~T Sura Suwannasri

[ 1 Chaowalit Rittirak

Issue Date :

B 0295804
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Cert No.: 22M1563

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(%) (%)
29 2.000020 g 0.040 mg 0.12 mg

The 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 %.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §-0%

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES il%

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’,@C
LUTITN

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025

CALIBRATION 0008

Certificate of Calibration Certificate No.: 22M1562

Page: 1o0of 2

Equipment : Standard Weight
Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full,
: except with the prior written approval of the head of
Model : & Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 11119459
ID No.: EQL-149
Condition As-Received: Used ltem

Received Date:

Calibration Date:

Reference:

11 August 2022
24 August 2022

2208-0438DN

Submitted by: TEST TECH CO.,LTD. (HEAD Office}

Ambient Temperature: ( 23 * 2 ) °C

(50 + 15 ) % 30, 32 Rama |l Soi 63, Rama Il Rd.,

Relative Humidity:
Samaedam, Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1008 mbar

Calibration were conducted using in-house calibration procedure CP-MO01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
of 23.0 °C material density of weight is 8000 kg/m®.

Procedure used:

Condition of this result of calibration

1.Reference standards instuments :

Due Date
11 Jul 2024

Certificate No.
MM-0109-22

Serial No.
50202965

Instrument Model
1) Standard weight Set (E2) YCS31-712-00

2.This certificate is not certified for any commercial transaction.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Chaowalit Rittirak Approved Signatory :

Issue Date : 25 August 2022 [ ] Phalinee Prabpaipal

[T Sura Suwannasri
[ ] Chaowalit Rittirak

B 0295803
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Cert No.: 22M1562

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Eermissible error
(%) (%)
20 g 20.000011 g 0.080 mg 0.25 mg

The reported uncertainty of measurement was based on a standard uhcertainty multiplied by a coverage
ctor k = 2, providing a level of confidence of approximately 95 %.

-00o-
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(Calibration Certificate of pH Meter)
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E QUALITY CALIBRATION CO.,LTD.
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

ﬁ:" Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 - ) 1D
70N -
%, ," [l N NSC-TISI-TISIZ02S

CALIBRATION (049

)
4

§<<<

/'r.f

1
W U'\\

\‘\\\
’t

CERTIFICATE No : 23E0843 PAGE:10F2
REFERENCE No : 67999-1 ; :

Certificate of Calibration

EQUIPMENT : pH METER
MANUFACTURER : DKK-TOA
MODEL - ' : HM-25R
SERIAL No : 760205
_ID No : EQL-183
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY o TEST TECH CO., LTD.
: 30,32 RAMA 1I SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : PRASERT P.
CALIBRATIGN DATE 5 27-Jan-23
APPROVED BY

ISSUED DATE g 03-Jan-23
RECEIVED DATE : 27-Jan-23

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

F-GOI0 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23E0843 PAGE:20OF2
Calibration Report

EQUIPMENT pH METER

MANUFACTURER DKK-TOA MODEL HM-25R

ID No EQL-183 SERIAL NUMBER 760205

RECEIVED DATE 27-lan-23 CALIBRATION DATE 27-Jan-23

AMBIENT TEMPERATURE 23°2MCEE] 2 C RELATIVE HUMIDITY 51 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/
INSTRUMENT MODEL LOT No CERTIFICATE No DUE DATE
.) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CAI150 9156079 22E1145 31-Mar-23
5) BATH 260014 1247.48074 22T9870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. DISPLAY UNIT WITH pH ELECTRODE S/N: 202F0138MK
STANDARD pH UUC READING CORRECTION | ACTUAL READING | UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) (mV) (pH) k
4.007 4.01 -0.003 178 0.013 2.0
7.004 7.00 0.004 0.0 0.013 2.0
I 10.014 10.01 0.004 -177 0.014 2.0
2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
&) WY (mm) CO &0
25.002 25.0 80 0.002 0.21

3. PERCENT SLOPE 98%
UUC : UNIT UNDER CALIBRATION

THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD. ¢\’é‘\_\__,g;’/'y
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 -
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

NSCGTISETISi7025
CALIMRATION G042

CERTIFICATE No : 21E11277 A PAGE:10F2
REFERENCE No : 63049-1

Certificate of Calibration

EQUIPMENT : pH METER
MANUFACTURER : TOA DKK

MODEL : - HM-41X

SiilRIAL No _ 3 784787

ID No , 3 EQL-199
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : : TEST TECH CO., LTD.

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

CALIBRATED BY s PRASERT P.
CALIBRATION DATE - 15-Oct-21
APPROVED BY s

ISSUED DATE $ 15-Oct-21
RECEIVED DATE : 15-Oct-21

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

F-G010 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21E11277 : PAGE :2 OF 2

Calibration Report

EQUIPMENT : pH METER

MANUFACTURER : TOA DKK MODEL : HM-41X
ID No : EQL-199 SERTAL NUMBER R 784787
RECEIVED DATE 4 15-Oct-21 | CALIBRATION DATE : 15-Oct-21

AMBIENT TEMPERATURE : 25 GRS RELATIVE HUMIDITY : 51%RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
' WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/

INSTRUMENT MODEL T ! CERTIFICATE No DUE DATE

T T T T o LOT No W - A
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 - 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR 744 7514008 21E1392 29-Apr-22
5) BATH 260014 1247 48074 2179121 10-Sep-22
6) THERMOMETER WITH PROBE 421504 55000379 2179129 14-Sep-22
7) STANDARD THERMOMETER 2560 A14546 PSL-T0049/64 23-Nov-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : ADJUSTMENT
1. DISPLAY UNIT WITH pH ELECTRODE S/N: 903F0008MK

-

STANDARD pH | UUCREADING CORRECTION | ACTUAL READING | UNCERTAINTY OF| COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) (mV) (pH) k
4.007 4.01 -0.003 177 0.013 2.00
7.003 7.00 0.003 0 0.013 2.00
10.014 10.01 0.004 -177 0.014 2.00

2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE

STANDARD yuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
O 9] ' (mm) CC) &°C)
25.008 25.0 80 ~ 0.008 0.21

UUC : UNIT UNDER CALIBRATION

THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%. o

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD. RN

o

-.\‘ \\:‘,/ -,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 R
www.qcalibration.com "mﬁ NSC-TISITIS| 028
CERTIFICATE No : 22T9917 PAGE : 1 OF 2

REFERENCE No : 66549-4 P, .
Certificate of Calibration

EQUIPMENT = HOT AIR OVEN,
MANUFACTURER < MEMMERT
MODEL 5 UFE 500
SERIAL No : G508.0791

1D No : EQL-128
CONDITION AS RECEIVED : USED ITEM

TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

SUBMITTED BY

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE t : _ 15-Sep-22
APPROVED BY :

ISSUED DATE : 21-Sep-22
RECEIVED DATE -  15-Sep-22

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

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae; Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4534

CERTIFICATE No : 22T9917 PAGE:2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL 5 3 UFE 500

IDNo : EQL-128 S/N : G508.0791

RECEIVED DATE 3 15-Sep-22 CALIBRATION DATE 15-Sep-22

AMBIENT TEMPERATURE H 25°Cx1°C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
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 ¢m 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 MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 2277509 10-Jul-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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

3 Overall Ambient Temperature around the Chamber (°C) variation : 1

Overall Line Voltage (V) variation : 3

Instrument Condition : Normal

Chamber Size (W*L*H); 56*40*48 cm

5
g CHAMBER PERFORMANCE
/8 Calibrate Average All | Temperature | Temperature Overall
/ Point Position Temp. Stability Uniformity Variation
B ool (&) O (E®) ®) €8
104.0 104.32 0.15 0.62 1.02
180.0 180.09 0.29: 1.23 1.86
TEMPERATURE MEASUREMENT ACCURACY TEST ; : ;
Controller | Indicating : _ Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 - Ref. 5 #6 #7 #8 #9 & °C)
104.0 104.0 104.23 | 103.89 { 104.54 | 104.02 | 104.33 | 104.63 | 104.42 | 104.48 | 104.39 0.38
180.0 180.0. | 180.16 | 179.13 | 180.46 | 179.35 | 179.79 | 180.66 | 180.36 | 180.29 | 180.61 1.1

NOTE F: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
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 MULTIPLIED BY A
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD. e,

; g Rl S % -
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 s
www.qcalibration.com ”4;/,@\\&‘\ NSCTISLTISH 2025

CALIDRATION (049

CERTIFICATE No : 22T9919 PAGE:10F2
REFERENCE No : 66549-6

Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT
MODEL : UF 110
SERIAL No : B414.0764
ID No : EQL-169
CONDITION AS MCEMD : - USEDITEM
SUBMITTED BY :  TESTTECHCO,LTD.
30,32 RAMA II SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : . 15-Sep-22
APPROVED BY : ¥ED A
ISSUED DATE : 21-Sep-22
RECEIVED DATE (N  15-Sep-22

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

F-GOIOREV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T9919 PAGE :2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UF 110

ID No H EQL-169 S/N 3 B414_.0764

RECEIVED DATE g 15-Sep-22 CALIBRATION DATE t 15-Sep-22

AMBIENT TEMPERATURE 4 25°Cx1°C RELATIVE HUMIDITY : 51 %RH £ 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION . “l

1. IS INSTPUMEN'I‘ WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100'UNIFER
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 PRCBES AT THE SAME TIME. :

“2: REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No

1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 22T7508

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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) THROUGII QUALITY CALIBMTION CO.,LTD.

DUE DATE
10-Jul-23

R[‘oULT OF CALIBRATION -  WITHOUT ADJUSTMENT
E Ch, GENERAL INFORMATION
: Overall Ambient Temperature around the Chamber (&®) varlatlon 2
1 Overall Line Voltage (V) variation : 4
; Instrument Condition : Normal
Chamber Size (W*L*H): 56*40%48 cm
CHAMBER PERFORMANCE )
) Calibrate Average All | Temperature | Temperature Overall
Point Position Temp, | Stability Uniformity Variation
(G (0 0 (¢C) C)
104.0 - 104.04 0.25 0.51 0.79
180.0 179.85 0.40 1.56 2.23
TEMPERATURE MFASUREMENT ACCURACY TEST
Controfler Indicating Measured Temperatl‘re (°C) at bpread Locatlons - Uncertainty
| Temp (°C) | Temp (°C) | #1 # #3 #4 | Refs | #6 #7 | #s #9 (& °C)
1040 | 104.0 10432 103.97 | 104.32 | 104.09 | 10395 | 103.81 | 104.07 | 103.87 | 103.97 0.38
180.9 18010 180.27 | 179.84 | 180.63 | 179.72 | 179.53 | 179.28 | 180.77 | 179.46 | 179.18 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

KOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUST ’V‘F'R'S PLACE AT LABORATORY AREA.

THE REPGRTED UNCERTAINTY OF MEASUREMENT WAS BRASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k=2, FROVIDING A LEVEL OF CONFIDENCE APFROXIMATELY 95%.
END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

'L %,
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Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 B
www.qcalibration.com ~, ,j:’:;‘\ & NSCHELTIS 703s-
CERTIFICATE No : 22T9918 _ : PAGE:10F 2

REFERENCE No : 66549-5
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN.
MANUFACTURER 5 MEMMERT

MODEL H UFE 500

SERIAL No $ G512.2005

ID No g EQL-161

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY 3 TEST TECH CO., LTD.

30,32 RAMA 1I SOI 63, RAMA 1l RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : 3 CHAICHARN CH.
CALIBRATION DATE g 15-Sep-22
APPROVED BY : 7

ISSUED DATE $ 21-Sep-22
RECEIVED DATE : 15-Sep-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD. _
F-GO10REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662)444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T9918 PAGE:20F2
Calibration Report

EQUIPMENT i HOT AIR OVEN

MANUF. ACTURER 4 MEMMERT

MODEL E UFE 500

ID No : EQL-161 SIN 5 G512.2005

RECEIVED DATE : 15-Sep-22 CALIBRATION DATE : 15-Sep-22.

AMBIENT TEMPERATURE 25°Cx1°C RELATIVE HUMIDITY : 51 %RH = 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

L

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.

. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT
1) DATA LOGGER WITH RTD

MODEL

HYDRA 2635A

SERIAL No
7301307

CERTIFICATE No
2277508

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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.

DUE DATE
10-Jul-23

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 : Overall Line Voltage (V) variation : 8
Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE v
8 > Calibrate Average All | Temperature | Temperature Overall
/ Point ' Position Temp. Stability Uniformity Variation
FROM (0) 0 (=°C) (°0) )
104.0 103.98 0.12 0.91 1.00
120.0 119.98 0.13 1.06 1.13
140.0 140.09 0.13 1.35 139
150.0 150.03 0.14 1.38 1.49
TEMPERATURE MEASUREMENT ACCURACY TEST . ) ! ‘
Controller | Indicating _Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5. #6 #7 #8 #9 (% °C)
104.0 104.0 104.07 | 104.09 | 104.21 | 103.93 | 103.58 | 103.79 | 103.99 | 103.78 | 10436 | 0.38
_120.0 120.0 120.03 | 120.13 | 120.34 | 119.94 | 119.53 | 119.69 | 119.94 | 119.71 | 120.48 0.38
140.5 140.5 140.15 | 140.30 | 140,44 | 140.10 | 139.56 | 139.74 | 140.03 | 139.80 | 140.72 0.46
150.5 150.5 150.04 | 150.25 | 150.54 | 15035 | 149.46 | 149.55 | 149.83 | 149.60 | 150.67 046 |

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

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 MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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(Calibration Certificate of Cool Room)
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Metrological Center
Ty _ SCI ECO Services Company Limited
)\ )‘ S CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T230022 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
__ Manufacturer 1

Model ;=

Serial No. P =

Customer Code : EQL-167
ID No. : T1447A1

Customer : Test Tech Co.,Ltd
30,32 Rama II Soi 63, Rama II Rd.,, Samaedam,

Bangkhunthian Bangkok 10150

Customer Location : LABORATORY FLOOR 3

Date of Receipt : 13 January 2023

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By : / Boonchai Suriyawong (Site Calibration Manager)
14 JAN 2023

Date of Issue

The uncertainties are for a confidence probability of approximately 95%.

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

FM-L14118/31-08-64
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N, Metrological Center
@ I SCG SCI ECO Services Company Limited

: . . NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No.T230022 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 18 January 2023
Environment : Temperature : 25.0-27.2 °c

Line Voltage : 221.9-2273 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was basedon ITS -90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No, Due Date
TC TYPET TN141-TN150 T222123 5 October 2023
- TC TYPET TN151-TN160 T222123 5 October 2023
DATA LOGGER 34970A T150 T222123 5 October 2023

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 2 Hour 8 Minute At 3 °c
Fresh Air Damper |:] Open DMin I:] Medium |:| Max
I___| Close
Not Available
5. Adjustment :

() without adjustment ( X ) after adjustment

Approved By.___

TRATA1E Y11 E ne
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(‘\ Metrological Center
}\ SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. A e

Certificate No. T230022 Page 3 of 4

Calibration Report

15F
i
10A [ i
i ! . 7134
1 : :
- I 16A Y
1 /
8F, i 1 4F ',’
: i | 7
: L
1340 L 9A 12F
I ,‘\f ---------------
- R I 14A
/ 11F”; 1C !
'/ 1 |
v 1
4 d
7 1
2A / i 7

v 5A
C=Centre, F=Centre of Face, A =Corner, E = Centre of Edge

1C = TN141 11F = TN151
2A = TNI142 12F = TNI152
3A = TNI143 13A = TNI153
4F = TN144 14A = TNI154
SA = TNI145 15F = TN155
6A = TNI146
7F = TN147
8F = TN148
9A = TN149
10A = TN150

Approved By._

TRARAT 18 T17/1& N 7D
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T230022 Page 4 of 4
Calibration Report
Measurement Results:
Average Standard Reading at each position ¢c)
Calibration Point TN141 | TN142 | TN143 | TN144 | TN145 | TN146 | TN147 | TN148 | TN149| TN150
3 2.93 2517 2.79 2.26 3.04 3.39 2.91 3.05 3.54 2.95
TNI151 | TN152 | TN153 | TN154 | TN155
3.32 3.28 3.00 2.96 2.90
Chamber ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
Setting (°C) Average (OC ) | Stability (iOC ) | Uniformity (°C )1 Uncertainty &oC )
Min , Max Average ) Factor k
3.0 29,31 3.0 3.01 0.47 1.04 098 2.00
* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By,

FM-L15T17/15-05-63
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 SaLlolririon Qs

Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T230121

Equipment

Manufacturer

_—

Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 4

Certificate of Calibration

Chamber ( Cooling Room )

: EQL-181

T0399A5

Test Tech Co.,Ltd

30,32 Rama II Soi 63, Rama II Rd., Samaedam,
Bangkhunthian Bangkok 10150

LABORATORY FLOOR 4

26 January 2023

Sujjar Naknakred ( Site Calibration Manager )

Boonchai Suriyawong (Site Calibration Manager)

0 1 FEB 2023

The uncertainties are for a confidence probability of approximately 95%.

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

- FM-L14118/31-08-64
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Metrological Center

©/SCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T230121

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration :- 30 January 2023
Environment Temperature : 25.0-27.2 °c

221.9-2273 V
Relative Humidity : 55-65 %RH

Line Voltage :

o

Page 2 of 4

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according

to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No.
TC TYPET TN141-TN150 1222123
TC TYPET TN151-TN160 T222123
DATA LOGGER  34970A T150 T222123

3. This certificate is traceable to :

Due Date

5 October 2023
5 October 2023
5 October 2023

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 30 Minute At 3 G
Fresh Air Damper |:| Open DMin D Medium D Max
D Close
Not Available
5. Adjustment :

( ) without adjustment ( X ) after adjustment

Approved By.—

FM-L15 117/15-05-63
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gAY Metrological Center
K@){ l S CG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. it Ll

Certificate No. T230121 Page 3 of 4

Calibration Report

15F
!
10A I i
! ' i 3A
| B :
i 16A
—— | I % ;
8F, P 4F
& | 1 /.'
g K|
13A | h: o __9A|____uFr
~~~~~ V4 g
: // | 14A
#F |
7 11F7; 1C :
/ ’ I i i
’ i
7’
2412 I /
| s
TE.7 5A

C=Centre, F=CentreofFace, A=Corner, E =Centreof Edge

1C = TN141 11F = TN151
2A = TN142 12F = TNI152
3A = TN143 13A = TNI153
4F = TN144 14dA = TNI154
5A = TN145 15F = TNI155
6A = TNI146
7F = TN147
8F = TN148
9A = TNI149
16A = TNI150

Approved By. __ |

FM-L15 117/15-05-63
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T230121 Page 4 of 4
Calibration Report
Measurement Results:
P
Average Standard Reading at each position (°C )
Calibration Point TN141 | TN142 | TN143 | TN144 | TN145 | TN146 | TN147 | TN148 | TN149 | TN150
3 2.84 2.89 3.01 3.07 3.13 3.19 3.04 299 | 315 | 294
TN151 | TN152 | TN153 | TN154 | TN155
2.99 2.99 3.14 2.85 2.88
Chamber ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
g€ g(C) Average (C) | Stability (+'C) | Uniformity (C)| Uncertainty (+'C)
Min , Max Average Factor k
3.0 2.8,3.1 3.0 3.01 0.48 0.93 0.99 2.00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

Che result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

, level of confidence of approximately 95 % .

Approved By.

FM-L15 117/15-05-63
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QUALITY CALIBRATION CO.,LTD.

AL

-\.‘\ \\-d/ /,f-d
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 44%—01 5.2-3, Fax (662) 809-4584 ;f ﬁ\ 3;:
www.qcalibration.com “of S NSCTISETISIS
I CALIBRATION (019
CERTIFICATE No : 22T8990 PAGE:10F 2

REFERENCE No : 66263-3

Certificate of Calibration

EQUIPMENT WATER BATH
MANUFACTURER MEMMERT
MODEL WNE 45
SERJAL No 1.720.0266
D No EQL-241
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA T SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150 -
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE Em
=
APPROVED BY
ISSUED DATE 19-Aug-22
RECEIVED DATE Lo

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GOI0 REV : 02
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QUALITY CALIBRATION CO,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22T8990 PAGE :2 OF 2
Calibration Report
EQUIPMENT WATER BATH
MANUFACTURER MEMMERT MODEL WNE 45
ID NUMBER EQL-241 SERIAL NUMBER L720.0266
RECEIVED DATE 19-Aug-22 CALIBRATION DATE 19-Aug-22
'AMBIENT TEMPERATURE PSS RELATIVE HUMIDITY 51 %RH + 10 % RH

CONDITION OF THIS RESULTS QF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

i INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 22T7514 05-1ul-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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 Variation of Ambient Temperature around the Bath (°C): 0.5
Overall Variation of Line Voltage (V) : 3
Instrument Condition : Normal
I Bath Inner Size (W*L*H) : 59*35*22 cm
3t BATH PERFORMANCE
¥ Calibrate Average All | Temperature | Temperature Overall
Point Position Temp. Stability Uniformity Variation
PROBE INSTALLATION ) (6 &0 (0) Y
POSITION IN THE BATH 83.0 82.97 0.03 0.03 0.09
92.0 91.95 0.07 0.03 0.14
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 (x°0)
83.0 83.0 82.97 82.97 82.96 82.98 82.99 0.14
92.0 92.0 91.95 91.97 91.94 91.96 91.95 0.15

NOTE 1 :

THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA,
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 -

B\

/lll “\\\\

N
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 Z N

-,
R
www.qcalibratiori.com UL NSCTisTS 0
1

CALIDRATION 0049

iy

7,

CERTIFICATE No : 22T7648 : | PAGE:10F2
REFERENCE No : 65843-2

Certificate of Calibration

EQUIPMENT : ~ WATER BATH

MANUFACTURER : MEMMERT
MODEL : WPE 45

SERIAL No : 1.711.0024

" 'No : EQL-147
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY e TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA 1l RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : PRASERT P.
CALIBRATION DATE :  14-Jul-22
APPROVED BY

ISSUED DATE : 15-Jul-22
RECEIVED DATE : 14-Jul-22

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

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22T7648 PAGE:20OF 2
Calibration Report

EQUIPMENT WATER BATH g

MANUFACTURER MEMMERT "MODEL WPE 45

ID NUMBER EQL-147 SERIAL NUMBER L711.0024

RECEIVED DATE 14-Jul-22 CALIBRATION DATE 14-Jul-22

AMBIENT TEMPERATURE 24°C+£1°C RELATIVE HUMIDITY 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION :

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION. :

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD 2625A 6603614 22T7514

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

. 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.

DUE DATE
05-Jui-23

pe

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
// -
b T )]GS
D] > '
8 O 7 ) ) GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 0.9
¥ / Overall Variation of Line Voltage (V) : 3
T Instrument Condition : Normal
PROBE INSTALLATION Bath Inner Size (W*L*H) : 60*42*24 cm
POSITION IN THE BATH
BATH PERFORMANCE 3
~ Calibration Controller Indicating Average All | Temperature | Temperature Overall
Point Temperature | Temperature Locations - Stability Uniformity Variation
) ¢S O 6] &0 O O
41.5 41.5 41.5 41.54 0.05 0.03 0.12
44.5 44.5 44.5 44.50 0.07 0.02 0.15
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 C #4 Ref. 5 *°0)
41.5 41.5 41.54 41.55 41.52 41.55 41.55 0.14
44.5 44.5 44.48 44,51 44.50 44.50 44.51 0.15

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT QC LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%. :

END OF CALIBRATION REPORT

F-GO10 REVJJ02
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(Calibration Certificate of Distillation Unit VAPODEST
VAP20, VAP30s)
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D K S H DKSH Technology Limited (U3 Atnoatey malulad $10a)

(@uW 2533 OUUGYLIN 1VIVNN 1wanss Tuug ngamna 10260

sz SRadidents 010-555-001-4547 (Fnfnaulng))

Call center 02 639 7000

DKSH Scientific

o www.dksh,com/s¢ientific-thailand
LINE: @dkshscientific

marketing.tec.th@dksh.com

@dkshscientific
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JOB No: Lspr2302591

MODEL: Yap39

S/N:.003718

Part : Operational Qualification (OQ)

ATIVNOUANINATOY

FRONT

H 12

1.Quick clamping device with wedge
2. Kjeldatherm digestion tube

. Holder for steam inlet tubing

4. PTFP-Inlet tubing, steam

Viton-cone

. Clamping for glassware
. Screw cap GL18 with silicone seal
. PTFP-Inlet tubing, NaOH

PP-Distributor with PP-threaded joint

. Distribution head, glass

. Screw cap GL32 with silicone seal
. Distillation condenser

. Screw cap GL14 with plastic screw connection
. Display ’

. Keyboard, chemical-resistant

. Main switch, green

. Ventilation valve

. Distillate outlet tubing

. Erlenmeyer flask

. Platfrom

. Drip tray

Pass

NERNKRNRNERERRRNRNNRNRAR
00000000000000000c00oo
00000000000000000oco0oo

Fail
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Diaphragm pump NaOH
Diaphragm pump H3;BO;

Diaphragm pump H,O for steam generator

Diaphragm pump H,O for sample
Peristaltic pump for suction sample
Peristaltic pump for suction receiver
Pinch-solenoid valve, steam
Magnetic valve with pressure control
Pinch-solenoid valve, shut-off

. Verprene-tubing 4x8 mm.

. Verprene-tubing 4x8 mm.

- Non-return valve for diaphragm pumps
. Tubing reduction PP 51x10x5 mm.

. Silicone tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Silicone -tubing 4x7 mm.

. Verprene-tubing 8x12 mm.

. Verprene tubing 4x7 mm.

Silicone tubing 4x7 mm.

. Ventilation glass

. Novoprene-tubing 4.8x8 mm.

. Tubing reduction

. Silicone tubing 6x10 mm.

. PP-distributor with PP-thread

. SKT-valve (built in with brass fitting)
. Silicone tubing 8x16x80 mm.

. Steam generator

. PTFE-inlet fubing NaOH

. Silicone tubing 8x16 for cooling water inlet
Silicone tubing 8x16 for cooling water outlet
. Viton-tubing 6x12*50 mm.
. Silicone tubing 4x7 mm.
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Remark

vap 30,40 only
vap 30,40 only
option

vap 30,40 only
vap 40 only

option

vap 30,40 only
vap 30,40 only
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A31980UTZUY 1WA (Blectrical Test)
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4 .
ATIVABUTNINAITBY (Optical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor
Steam generator
Tubing

Viton cone

#3799 Function N135¥11974 (The FunctionTest)

TTVUAIATAILAUANUAUYBI Steam
a ¥
FUUMIIAMNI NG Sample Tube
FEUUMSIAY Na OH

b A
J2UUNTT Suction A9 Sample Tube 1AL Receiver
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1. TECHNICAL DATA Pass Fail N/A Remark
Main Supply 220 volt + 10% 50 Hz with ground M O O
Norminal current (V4] ) O L83
1.1 COOLING WATER BATH Pass Fail N/A Remark
Temperature 15-20 °C (V4] ) o
Cooling Water Outlet M O O
Control Temperature 4] O )
1.2 OPTICAL TEST VAP..30.. Pass  Fail N/A Remark
Screw cap GL14 V) ) [
Screw cap GL18 W) ) D
Screw cap GL32 V) Q) [
Distillation Head V) ) )
Condensor V] ] [
Viton Cone W) O )
Ventilation Valve V4 ) O e
Micro Switch Sample (4] O 0

2. SYSTEM COOLING WATER INLET Pass Fail N/A Remark
Cooling Water Inlet V4] O (0
Cooling Water Outlet V4 ) S

¥ O O

Magnetic valve

3.SYSTEM CONTROL Pass Fail N/A Remark
Key Board ) ] O
Display (4] O (D
Program V4] ) S
Adding H,0 (V4] O O vap 30,40 only
Adding NaOH V4] O O
Adding H,BO, O O vap 40 only
Suction Sample ¥ O O vap 30,40 only

4.SYSTEM DISTILLATION Pass Fail N/A Remark
Boiler W O B et
Level Sensor (%] () B e
Novoprene-Tubing 4] O O
Solenoid Valve Shut-Off ) ] O e
Solenoid Valve Steam W Q) (D
Excess Pressure Detector %] ] D
Ventilation Valve (V4] J [ R O
Heater %] O (0 T S



5. PUMP Pass Fail N/A Remark
Pump H,0 Steam €Y ) ) )
- Non-Return Valve 4 8] D
Pump H,0 Sample 1| ) ).« i
- Non-Return Valve W) ] O
Pump NaOH M O O
- Non-Rutumn Valve @ ) ) °
Pump H3BO3 O O &
- Non-Ruturn Valve ) O M
Pump Suction V) D] 0 —
6. The Following Program Run : Pass Fail N/A Remark
Addition H,0  0-99 sec. M O O
Addition NaOH ~ 0-99 sec. M O O
Addition H,BO,  0-99 sec. O O &
Reaction Time 0-99 min. V) ) [ —
Distillation Time 0-99 min ) O
Steam Capacity  30%-100% O #J9° | e
Suction Time 0-99 sec. v O B 2 e
The Instrument is in perfect technical shape V4| O O " i



Part : %’ayaaﬁuaquﬁmmﬂﬁﬂ (General Technical Support)

m‘nhg Faumalyl ( Basic maintenance)

Cleaning

Glass parts and suction pump should be cleaned before long
periods of non-usage (i.e. holidays). This way blockages caused
by crystalline deposits are avoided.

The following program should be run:

Addition H,BO, 0 s
Addition H,0: 13 s
Addition NaOH: 0 s
Reaction time: 0 s
Distillation time: I min.
Steam capacity: 100 %
Suction time: 20 s

Place an empty digestion tube and an Erlenmeyer flask into posi-
tion, and start the program.

In case of extreme deposits in the glassware you can clean the
system by putting about 10 mi of sulphuric acid into the digestion
tube.



Error Code

The micro-processor éontinually surveys all the functions of the
distillation system. As soon as an error arises it is shown on the
display and accompanied by an acoustic signal.

Error message

Measures

[ No tap water

Check cooling water inlet for
blockages.
Ensure the tap is turned on

l Mo sampie tube

insert tube

Eheck chemical s

Check set of tanks

Low water
Press Enter

(

)
)
)
)

l

Filling
team generator

C

)

Check the water inlet distilled
H,O

This message disappears as
soon as steam generator is
filled

After the above mentioned errors are corrected, the following

message is displayed.

Error message

Measures

Stop Prog.No.
ontinue=Enter

!

-

Enter = continue of interrupted
program
Reset = Standby-mode

Other error messages

Error message

Measures

(Wa“ for stonm]

Message disappears as soon
as stand-by is reached

| )

Add sol. > 1min
Contlinue=Enter

Check programming

Enter=continue of interrupted

program
Reset=Standby-mode

Program
undeflined

(

Check programming

—~ M

Excess steam
pressure

[ )

Switch the system off and call
service

l Sensor error

Switch the system off and call
service




