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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™
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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™
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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™
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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™
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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®
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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®" |

3(“}”& 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%47

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]

Sl
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Chromium (V1)

Cobalt

Copper

Lead

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

| Absorption Spectrometric Method4&

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

Method®#®!

3ol
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15
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15
16

4

‘Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method™*!

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

Molybdenum 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?#!

Nickel 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®#! ,

pH | Electrometric Method!"1®!

Selenium 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®**!

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

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

\
gm}“‘] 3) Digestion...
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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®#!
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ANRUN

A15uanY

aca <
WIAICHK

1

Antimony

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

Stveo!

(uesmegail dnsanaila) : 2 Arsenic...
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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!? |

%@N\P“ ' 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 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®#
- 1ANE1391989
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\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 3050B, 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.

3@(‘{\?3 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.
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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 theixamination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.‘%(““
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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 Chromatdgraphic/
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 Me@od /

=g, - 5
a1 2
l(?‘-;"’% S
o \ “jj \."?

14 Trichloroethylene...




aduit dsuaie BRI
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 Method
:?T?@71>

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

Wastewater. 23" ed. Washington, DC: APHA, 2017.
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E QUALITY CALIBRATION CO.,LTD.
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

rl-:- Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 t Y o\,
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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 s PRASERT P.

CALIBRATIGN DATE 3 27-Jan-23

APPROVED BY : %

PONGSAK J.
ISSUED DATE g 03-Jan-23
RECEIVED DATE g 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



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
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




QUALITY CALIBRATION CO.,LTD. e,

; g Rl S % -
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ﬁ%@
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 : - USED ITEM
SUBMITTED BY : - TESTTECHCO, LTD.
30,32 RAMA II SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : . 15-Sep22
APPROVED BY :
PONGSAK J.
ISSUED DATE : 21-Sep-22
RECEIVED DATE LR  15Sep-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



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

F-GO10 REV N2



QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
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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 : ©  CHAICHARN CH.

CALIBRATION DATE : 15-Sep-22

APPROVED BY :
NGMK J.

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



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

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.

. REFERENCE STANDARD INSTRUMENTS :- l
INSTRUMENT MODEL SERTAL No CERTIFICATE No

1) DATA LOGGER WITHRTD HYDRA 2635A 7301307 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 , Ref. 5. #6 #7 #8 #9 (x °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

F-GOI0REV : 02
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CERTIFICATE No : 22M9915 PAGE:10F2

REFERENCE No: 66549-2
Certificate of Calibration

EQUIPMENT H DIGITAL BALAN CE
MANUFACTURER . SARTORIUS
MODEL . 3 BP210S

SERIAL No $ 80736477

ID No . EQL-008
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY e TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA II RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CALIBRATED BY : ; PRASERT P.

CALIBRATION DATE : : 15-Sep-22

APPROVED BY " : "\ }

PONGRAK J.
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



QUALITY CALIBRATION CO.,LTD.

‘ 235 Petchkasem 63/2 Road, Laksong, Bangkag, Bangkok 10160
. Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584.
www.qcalibration.com '
CERTIFICATE No : 22M9915 PAGE:20F2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BP210S
MANUFACTURER : SARTORIUS SN : S0736477

ID No 4 EQL-008 RECEIVED DATE s 15-Sep-22

AIR PRESSURE : 101 1mbar + 1mbar " CALIBRATION DATE 15-Sep-22
AMBIENT TEMPERATURE 21°C+1°C RELATIVE HUMIDITY : 51 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT, THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. THE BALANCE HAS NO
ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY
WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS. PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN, THE INTERNAL WEIGHT WAS CHECKED BY USING

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL - SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 | C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT 152 QK-1-349 M21032358 26-Mar-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 CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000063 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.0000 0.0000 0.000090
0.10 0.1000 0.0000 , 0.000090
0.20 . 0.2000 0.0000 0.000090
0.50 : 0.5000 0.0000 0.000091
1.00 1.0000 0.0000 i 0.000091
2.00 2.0000 0.0000 0.000092
5.00 5.0000 0.0000 0.000093
10.00 10.0000 0.0000 0.000095
20.00 e, 19.9999 0.0001 0.00010
50.00 . 49.9998 ~ 0.0002 0.00012
100.00 99.9998 0.0002 0.00019
200.00 199.9993 ] 0.0007 : 0.00032
5. OFF CENTER LOADING ERROR , : K>
3 POINT , READING (g)
. 1 99.9997
3 \d 4 2 "~ 99.9996
3 99.9995
2 5 4 99.9997
: 5 99.9998
OFF-CENTER LOADING ; 0.0002

6. INTERNAL WEIGHT ERROR :0.000666666666660376 g S

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CERTIFICATE No : 22T7650
REFERENCE No : 65843-4

Certificate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER MEMMERT
MODEL INB 400
SERIAL No E405.0946
(o EQL-087
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA I SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY PRASERT P.
CALIBRATION DATE 14-Jul-22
APPROVED BY
PONGYAK J.
ISSUED DATE 15-Jul-22
RECEIVED DATE 14-Jul-22

PAGE:1OF 2

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

QUALITY CALIBRATION CO., LTD.

F-GO10REV : 02



QUALITY CALIBRATION CO,,L.TD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4534

CERTIFICATE No : 22T7650 PAGE:20F2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL INB 400

ID No EQL-087 SIN E405.0946

RECEIVED DATE 14-1ul-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.

=

w

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.

.FERENCE STANDARD INSTRUMENTS :-

INSTRUMENT
1) DATA LOGGER WITH RTD

MODEL
HYDRA 2635A

SERIAL No
7301307

CERTIFICATE No
22T7509

DUE DATE
10-Jul-23

. 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.

. 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
3 4
| 2
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation : 8

Instrument Condition : Normal
Chamber Size (W*L*H): 40*33*40 cm

9
e i

FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average All Temperature | Temperature Overall
Point Temperature | Temperature Locations Stability Uniformity Variation
O (°C) (°C) (&) x°C) - (°C) (&)
44.0 44.0 44.0 44.16 0.11 0.85 1.04
55.0 55.0 55.0 55.19 0.07 0.76 0.97
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)
44.0 44.0 44,00 44.08 43.56 | 43.66 | 44.39 | 44.40 44.48 4436 | 44.47 0.36
55.0 55.0 55.00 55.46 54.60 54.79 55.33 55.30 55.46 55.30 | 55.48 0.36
NOTE | : 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

F-GOIOREV : 02 ™
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CERTIFICATE No : 22T1725 : ' PAGE:10F2

REFERENCE No : 64109-1 _
Certificate of Calibration

EQUIPMENT ’ : INCUBATOR
MANUFACTURER : MEMMERT
MODEL Sl
SERIAL No E D415.0802

\ ID No ‘ B EQL-190
CONDITION AS.RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

- CALIBRATED BY 2 CHAICHARN CH.

CALIBRATION DATE : Tk N Iirch

APPROVED BY : \
PONGYAK J.

ISSUED DATE : 22-Feb-22

RECEIVED DATE : 21-Feb-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



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 : 22T1725 PAGE:2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 110

ID No EQL-190 S/N D415.0802

RECEIVED DATE 21-Feb-22 CALIBRATION DATE 21-Feb-22

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

CONDITION OF THIS RESULTS OF CALIBRATION

1.

3

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 MODEL SERTAL No CERTIFICATE No

1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 21T6766

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

DUE DATE
10-Jul-22

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
3 4
1 2 Sty
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 5
2 = 9 Overall Line Voltage (V) variation : 8
/ 7 Instrument Condition : Normal
Ry Chamber Size (W*L*H): 56¥40*48 cm
FRONT
CHAMBER PERFORMANCE :
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
6] ) &) 6] &0 69 0
37.0 37.0 37.0 36.91 0.07 0.22 0.28
44.0 44.0 44.0 44.17 0.07 0.22 0.27
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 ERE)
37.0 37.0 36.97 | 36.95 | 36.84 | 3696 | 3694 | 36.92 | 36.91 | 36.90 | 36.84 0.25
44.0 44.0 4421 | 4423 | 44.09 | 4423 | 44.23 | 44.13 | 4421 | 44.15 | 44.07 0.36

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

F-GOIOREV : (
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CERTIFICATE No : 22T1726
REFERENCE No : 64109-2

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 s]ﬁ = =
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 LG W\
www.qcalibration.com "/,,',f'&\‘\\\‘ NSC-TISLTIS 025
felnby GALIBRATION G045
PAGE:10F2

Certiﬁcate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER MEMMERT
MODEL IF 160
SERIAL No D518.0082
“ID No EQL-205 '
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.
30,32 RAMA 1I SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED. BY CHAICHARN CH.
CALIBRATION DATE 21-Feb-22
APPROVED BY : V \
&’ONGSdK T,
ISSUED DATE 22-Feb-22
RECEIVED DATE 21-Feb-22

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

QUALITY CALIBRATION CO,, LTD.
F-GO

10REV : 02



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 : 22T1726 PAGE :2 OF 2

Calibration Report

EQUIPMENT e 2 INCUBATOR

MANUFACTURER 8 MEMMERT

MODEL 8 IF 160 ;

ID No 5 EQL-205 S/N : D518.0082
RECEIVED DATE : 21-Feb-22 CALIBRATION DATE 3 21-Feb-22
AMBIENT TEMPERATURE g 24°C+1°C RELATIVE HUMIDITY : 50 %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 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 MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 21T6765 10-Jul-22

. 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.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

W

3 4
1 2 '
5 7 GENERAL INFORMATION ,
i Overall Ambient Temperature around the Chamber (°C) variation : 2
S : T 9 ' Overall Line Voltage (V) variation : 9
/ 7 Instrument Condition : Normal
: 1 KT & . * *
o Chamber Size (W*L*H): 56*40*72 cm
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
(cC) O (°C) O &°C) S (¢C)
35.0 35.0 35.0 34.99 0.02 0.14 0.20
36.0 36.0 36.0 36.00 - 0.03 0.14 0.22
41.5 41.5 41.5 41.46 0.05 0.10 : 0.19
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 & °0C)
35.0 35.0 3491 | 3494 | 3493 | 3493 | 3498 | 35.03 | 35.08 | 35.01 | 35.08 0.25
36.0 36.0 35.93 | 3595 | 3595 | 3594 | 36.00 | 36.05 | 36.10 | 36.01 | 36.10 0.25
41.5 41.5 4146 | 4147 | 4141 | 4147 | 41.50 | 4147 | 4145 | 41.43 | 41.49 0.36

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

F-GO10REV : 02
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CERTIFICATE No : 22T1728 PAGE:10F2
REFERENCE No : 641094

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT

MODEL : IF 160

SERIAL No : D518.0240

_;D No : EQL-218
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 ples CHAICHARN CH.

CALIBRATION DATE 5 21-Feb-22

APPROVED BY : W \

PONGSAK J.
ISSUED DATE : 29-Feb-22
RECEIVED DATE : 21-Feb-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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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 : 22T1728 PAGE:2OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 160

ID No : EQL-218 SIN D518.0240

RECEIVED DATE H 21-Feb-22 CALIBRATION DATE 21-Feb-22

AMBIENT TEMPERATURE 24°C+1°C 50 %RH + 10 %RH

RELATIVE HUMIDITY

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 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.
I IFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 21T6764
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-22

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3
1
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 2
S Overall Line Voltage (V) variation : 12
/ Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*72 cm
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
0 O (W) &) &0 (&%) O
35.0 35.0 35.0 35.00 0.05 0.15 0.26
36.0 36.0 36.0 36.00 0.04 0.16 0.26
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 (x °C)
35.0 35.0 3494 | 3498 | 3493 | 3497 | 35.07 | 35.10 | 3494 | 35.04 | 35.05 0.25
36.0 36.0 3594 | 3597 | 3592 | 3596 | 36.07 | 36.11 | 35.95 | 36.05 | 36.05 0.25

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

F-GO10 REV : 07




QUALITY CALIBRATION CO.,LTD.

N2

-\.‘\ \\-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 2 MEMMERT

MODEL : WNE 45

SERIAL No d L720.0266

ID No ; EQL-241
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY g TEST TECH CO., LTD.

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

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 19-A‘ug-22
APPROVED BY : . /\
NGSAK J.
ISSUED DATE : 19-Aug-22
RECEIVED DATE : 19-Aug-22

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



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 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 :-

e 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

F-GO¥ REV 702



QUALITY CALIBRATION CO.,LTD. ‘\\\‘\‘"w’ e,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 -

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

AN

)

wy

e

7,

-,
Z, N RSCTISETISIIOS
eadyy N CALIDRATION €919

CERTIFICATE No : 22T7648
REFERENCE No : 65843-2

PAGE:10F2

Certificate of Calibration

EQUIPMENT WATER BATH
MANUFACTURER MEMMERT
MODEL WPE 45
SERIAL No L711.0024
" 'No EQL-147
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD. ‘
30,32 RAMA 11 SOI 63, RAMA TI RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY PRASERT P.
CALIBRATION DATE 14-Jul-22
APPROVED BY % ] '
PONGYAK J.
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



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
// -
v 0 0l PR
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-G0O10 REVi{ 02




QUALITY CALIBRATION CO.,LTD. ;\\“\\\\‘\“;I ey,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 :

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 T
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CERTIFICATE No : 23T1391 PAGE:10F2
REFERENCE No : 68175-1

Certificate of Calibration

EQUIPMENT : AUTOCLAVE
MANUFACTURER : HIRAYAMA
MODEL : HVE-50
SERTAL No : 30612085166

No : : EQL-155
chDITION ASRECEIVED :  USEDITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMATIRD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150
CALIBRATED BY : PRASERT P.
CALIBRATION DATE e 13-Feb-23
APPROVED BY
NGSAK J.
" ISSUED DATE ] 14-Feb-23
RECEIVED DATE : 13-Feb-23

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



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 : 23T1391 PAGE:20OF 2
Calibration Report

EQUIPMENT AUTOCLAVE

MANUFACTURER HIRAYAMA MODEL 9 HVE-50

ID NUMBER : EQL-155 SERTAL NUMBER 30612085166

RECEIVED DATE : 13-Feb-23 CALIBRATION DATE 13-Feb-23

AMBIENT TEMPERATURE : 30°C+1°C RELATIVE HUMIDITY 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646 : Part 5 : 1993 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE
PICTURE. TWO PROBES WERE PLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL
OF 5 em TO 10 cm. AND PLACED THE THIRD PROBE WITHIN 2.5 ¢cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT
CHAMBER. PROBE NUMBER 4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 20 mm OF ITS TIP.

YBE NUMBER 5 WAS PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER.
2. . ERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER VALPROBE S350, DV35, DN%4 23T0885 27-Jan-24
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 1S 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
1 |Overall Ambient Temperature around the Chamber variation : 1.2 °C
Autoclave Condition : Normal
Chamber Size (Diameter*H): 30 * 71 cm
3 G :
CHAMBER PERFORMANCE
Controller | Average All | Temperature| Temperature]  Overall Pressure Holding Operating
P \ Temperature| Locations Stability | Uniformity | Variation (MPa) time (min). | Cycle time
g AR (0 0) (°0) 0) 0 G
116 116.48 0.09 0.10 0.27 0.090 15 60
FRONT 122 122.43 0.09 0.13 0.27 0.130 15 60
TEMPERATURE MEASUREMENT ACCURACY TEST(° C)
Measured Temperature ( °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 #5 (z°C)
116 116 116.45 116.50 116.53 116.45 116.45 0.59
122 122 122.40 122.46 122.50 122.39 122.39 0.59
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED

TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION.
NOTE 4 : 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

F-G010
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Bara Scientific Co., Ltd. N
968 U Chu Liang Building Floor7 Rama4 Road ilae-_‘rm
Silom Bangrak Bangkok Thailand 10500 NN
R Tel : 02-6324300 Fax : 02-6375496-7 "',/,I IKI\\\‘\‘\\\
Bara Scientific www.barascientific.com e
Soluton of Success CALIBRATION 0209
Certificate of Calibrati
Number of Page(s) 10f3
Certificate No. BSCC-UV-163/23
Equipment UV/Vis Spectrophotometer
Model UV-1900i
Manufacturer Shimadzu
Serial No. A12535780311ML
ID No. EQL-233
Date of receipt 27 April 2023
Date of calibration 27 April 2023
Date of issue 8 May 2023
Customer name Test Tech Co., Ltd.
Address 30, 32 Rama |l Soi 63, Rama Il RD., Samaedam, Bangkhunthian, Bangkok 10150
Temperature (23.5-24.4) °C (On site)
Humidity (50.8-48.2) %RH (On site)
Equipment condition Good Operation
Calibration Location Clean Room Circubond
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01
Traceability Wavelength Accuracy is traceable to certificate No. 96367 and 96366
Photometric Accuracy is traceable to certificate No. 99925 and 96363
Stray Light is traceable to certificate No. 96346
The above certificate are traceble to S1 unit through Starna Scientific Ltd.
(UKAS accredited calibration laboratory NO. 0659)
Calibrated by Mr.Poomjai Korsawatvorakul
Approved by
Mr.Kanchit Choothep
Technical Manager
The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.
A )
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Bara Scientific www.barascientific.com

Solution of Success

Certificate of Calibration

Certificate No.

Calibration Results:

1.Wavelength Accuracy

BSCC-UV-163/23

Bara Scientific Co., Ltd.
968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500
Tel : 02-6324300 Fax:02-6375496-7

Wity
SN2
Sz

NSC-TISI-TIS 17025
CALIBRATION 0209

Number of Page(s) 20f3

Certified
: UUC (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
279.44 279.17 -0.27 0.18
418.53 418.45 -0.08 0.18
536.52 536.58 0.06 0.18
684.50 684.62 0.12 0.18
879.41 879.43 0.02 0.18
2.Photometric Accuracy (UV)
Wavelength Certified uuC (A) Error (A) Uncertainty (+A)
(nmy) Absorbance (A)
235 CNR CNR CNR CNR
CNR CNR CNR CNR
257 0.0000 0.0000 0.0000 0.0075
0.8552 0.8532 -0.0020 0.0075
313 CNR CNR CNR CNR
CNR CNR CNR CNR
350 0.0000 0.0001 0.0001 0.0075
0.6349 0.6336 -0.0013 0.0075

*CNR = Customer not request

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.

)

FM-UV-708-02 Rev.01 (23/01/63)
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Bara Scientific Co., Ltd. SN
968 U Chu Liang Building Floor7 Rama4 Road lacwrRs
Silom Bangrak Bangkok Thailand 10500 ?{ﬁ\}: b N
i . Tel : 02-6324300 Fax :02-6375496-7 '/,,/” l:“\l\“\&“ T
Ba ra UE'::E ie gstslfic www.barascientific.com NSC-TISLTIS 17025
Certificate of Calibrati
Certificate No. BSCC-UV-163/23 Number of Page(s) 30f3
Calibration Results:
3.Photometric Accuracy (Visible)
Wavelength Certified .
UUC (A Error (A Uncertainty (+A
(nm) Absorbance (A) @ e ty (+A)
] 0.0000 0.0000 0.0000 0.0042
4200 0.5472 0.5485 0.0013 0.0042
0.7637 0.7637 0.0000 0.0042
1.0480 1.0494 0.0014 0.0042
0.0000 0.0000 0.0000 - 0.0042
4400 0.5371 0.5384 0.0013 0.0042
0.7457 0.7457 0.0000 0.0042 N
1.0233 1.0247 0.0014 0.0042
CNR CNR CNR 0.0042
465.0 CNR _ CNR CNR 0.0042
CNR CNR CNR 0.0042
CNR CNR CNR 0.0042
0.0000 0.0000 0.0000 0.0042
546.1 0.5006 0.5017 0.0011 0.0042
0.6961 0.6954 -0.0007 | 0.0042
0.9563 0.9565 0.0002 0.0042
CNR CNR CNR 0.0042
590.0 CNR CNR CNR ~0.0042 ]
CNR - CNR CNR 0.0042
CNR CNR CNR ~ 0.0042
0.0000 ~_ 0.0000 0.0000 0.0042
635.0 0.5137 0.5147 0.0010 0.0042
0.6907 ~ 0.6900 -0.0007 0.0042
0.9533 0.9536 0.0003 0.0042
*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmission (%T) Absorbance (A)
200.91+0.11nm 200.55 0.9670 2.0147
The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.
The measurement uncertainty is base on a standard uncertainty multiplied by a coverage factor k=2 providing a level of confidence of approximately 95%.
***End of Certificate***
The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.
e )
) — )
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i‘ﬂ*ﬂ%&% Certificate of Calibration
T e
Equipment: SPECTROPHOTOMETER Certificate No.: C06230165
Model: DR6000 Issued Date: 24 April 2023
Serial No. (or ID.): 1693421 (EQL-197) Job No.: KSPR2306121
Manufacturer: HACH Page: 1 of 3
Condition: In Condition
Customer: TEST TECH CO., LTD.
30,32 Rama li Soi 63, Rama lIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Environment Condition: Temperature 253 °C t 0.2 °C
Humidity 48.9  %RH e 1.7 %RH
Calibration Place: TEST TECH CO., LTD. ( uwuminé )
30,32 Rama ll Soi 63, Rama lIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Calibration By: Mr. Atachai Ngamchanat
Calibration Date: 21 April 2023
The Method used: in house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 93907 and 93914
The standard for Photometric Certificate No. 24010 and 93900
The standard for Stray light Certificate No. 93903 and 93902
The standard for Spectral resolution Certificate No. 103140

(Mr. Atachai Ngamchanat) (Mr. Nitinun Srihawan)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Interational System of Units (SI). It provides traceability of measurement to intermational or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a leve! of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

1Sy fiawsioy maTulall davin

DKSH Technology Limited

2533 QUUFGIIN UDWNUWIN 1IN TIUN ngammanuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2630 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022
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Certificate No.: C06230165 Page 2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.5 0.11 0.13
536.66 536.7 -0.04 0.13
637.98 637.9 0.08 0.13
748.48 748.7 -0.22 0.13
807.03 807.5 -0.47 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5816 0.580 0.0016 0.0045
420 nm
0.7130 0.712 0.0010 0.0045
1.0151 1.013 0.0021 0.0045
0.0000 0.000 0.0000 0.0045
0.5649 0.563 0.0019 0.0045
440 nm
0.7012 0.699 0.0022 0.0045
0.9982 0.996 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.5249 0.524 0.0009 0.0045
465 nm
0.6621 0.661 0.0011 0.0045
0.9420 0.939 0.0030 0.0045
0.0000 0.000 0.0000 0.0045
0.5214 0.520 0.0014 0.0045
546.1 nm
0.6982 0.697 0.0012 0.0045
0.9947 0.992 0.0027 0.0045
0.0000 0.000 0.0000 0.0045
0.5549 0.553 0.0019 0.0045
590 nm
0.7736 0.771 0.0026 0.0045
1.1041 1.101 0.0031 0.0045
0.0000 0.000 0.0000 0.0045
0.5621 0.561 0.0011 0.0045
635 nm
0.7630 0.761 0.0020 0.0045
1.0890 1.086 0.0030 0.0045

uBi¥n fatasioy waTulal d1in
DKSH Technology Limited

2533 nuudein ueauteen wansETous ngsmwemuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone; +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022



&=z DKSH

Certificate No.: C06230165 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7440 0.737 0.0070 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8635 0.855 0.0085 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2902 0.288 0.0022 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6409 0.634 0.0069 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.51 +/~0.11 nm 260.5 0.7 2.155
391.84 +/-0.11 nm 391.8 1.2 1.921
Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW

Standard Wavelength (nm } 268.73 266.77 1.35 2.00

UUC: Wavelength (nm) 268.6 266.6

Std Absorbance ( A) 0.4237 0.2591

Absorbance ( A) 0.385 0.285

* Calibration Marked " Not TiSI Accredited " in this Certificate have been included for completeness.

sy fintadioy wmaTulaf $vin
DKSH Technology Limited

The End of Certificate

2533 OUUEIEin uUNUNIN wansEluus ngamwiunuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022



Equipment :
Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES X
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG, BANGKOK 10250 7,7 /7~\\ \\\S

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i-‘\l\\_///

A

/ am W y o 3
TEL. 0-2717-3000-24 FAX. 0-2719-9484 L NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration Certificate No. : 237793
Page: 1of 2

Digital Thermometer With Sensor

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

5609260110250914

Testo

EQL-058
Used ltem
07 April 2023

18 April 2023

to 08 May 2023

2304-0179DN Submitted by: TEST TECH CO. LTD. (HEAD Office)
(.25 & B °€C
(50 +20)% 30, 32 Rama |l Soi 63, Rama Il Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

Procedure used: Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with
Industrial Piatinum Resistance Thermometer (IPRT) into liquid bath temperature controller.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Black Stack Thermometer 1560 8C454 221616 23 May 2023
2) PRT Scanner Module 2562 A01303 221616 23 May 2023
3) Industrial Platinum Resistance Thermometer 5627 739433 221616 23 May 2023
4) Industrial Platinum Resistance Thermometer 5627 739434 221616 23 May 2023

2.The certificate is valid

only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Sitthinon Poomai Approved Signatory :

Issue Date : 12 May 2023 [ ]Phalinee Prabpaipal

[?atchawan Khunpiluek
[ v/] Wanlop Larpkurn

B 0313441



Cert. No.: 237793

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature measurement
This equipment was connected with Thermocouple Type T ID No. EQL-058
Immersion Standard vuc* Uncertainty
Depth Temperature Reading Error of Measurement
( mm.) (C) (°C) (°C) (+C)
150 3.0045 29 -0.1045 0.24
150 20.0060 19.9 -0.1060 0.24
150 35.0057 34.8 -0.2057 0.24
150 103.0046 102.6 -0.4046 0.37
150 104.0025 103.6 -0.4025 0.37
150 120.0046 119.7 -0.3046 0.42
150 140.0018 139.7 -0.3018 0.47
150 1560.0083 149.7 -0.3083 0.49
150 170.0054 169.5 -0.5054 0.55
150 180.0026 178.9 -1.1026 0.58
Result of Calibration:- Without Adjustment
Function: Temperature measurement
This equipment was connected with Thermocouple Type T ID No. EQL-058 Water Proof

Dimension of probe : Diameter 6 mm., Length 111 mm. Sheath material : Stainless Steel

Immersion Standard uuc* Uncertainty

Depth Temperature Reading Error of Measurement
( mm.) (C) (°C) (°C) (£C)

100 41.5080 413 -0.2080 0.24

100 45.0040 448 -0.2040 0.24

100 50.0045 49.8 -0.2045 0.24

100 83.0082 82.7 -0.3082 0.31

100 92.0024 91.7 -0.3024 0.33

100 95.0054 94.7 -0.3054 0.34

100 150.0076 149.4 -0.6076 0.49

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k =2, providing a level of confidence of approximately 95%.

-000-

//

a 1160657



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

Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

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

CALIBRATION 0008

Certificate No. : 23T475

Certificate of Calibration ages ol

Digital Thermometer With Sensor
This certificate may not be reproduced other than in full,

Testo
except with the prior written approval of the head of
926 Corporate Services 3: Equipment Calibration and Testing Services.
33824123/004
EQL-138
Used ltem

09 March 2023

20 March 2023
to 22 March 2023
2303-0314DN

Submitted by: TEST TECH CO.,LTD. (HEAD Office)
(25 +3) °C '

+

3 30, 32 Rama Il Soi 63, Rama 1l Rd.,

(50 + 20 ) %

Samaedam, Bangkhunthian, Bangkok 10150

Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with

Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments ;

1) Digital Thermometer

2) Industrial Platinum Resistance Thermometer

Instrument ‘Model Serial No. Certificate No. Due Date
1529 A7AB09 2211274 17 Oct 2023
5627-12 571970 2211274 17 Oct 2023
5627 824304 2211274 17 Oct 2023

3) Industrial Platinum Resistance Thermometer

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Sataporn Mulkammee
23 March 2023 [

//a//

] Phalinee Prabpaipal

Approved Signatory :

[ ]Chatchawan Khunpiluek
[ ] Waniop Larpkurn

B 0310381



Result of Calibration:-

Function:

This equipment was connected with Thermocoupie Type T

Immersion

Depth

( mm.)
150
150
150
160
160
150
150
150

Without Adjustment
Temperature measurement

Standard uuc*

Temperature Reading Error

(°C) (C) . (°C)
2.9962 2.6 -0.3962
35.0051 34.8 -0.2051
36.0061 35.8 -0.2061
36.9974 36.8 -0.1974
41.5051 414 -0.1051
43.9973 43.9 -0.0973
55.0047 55.0 -0.0047
169.9960 170.4 0.4040

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-00o-

1

Cert. No.: 23T475

ID No. EQL-138

Uncertainty
of Measurement

(C)
0.24
0.24
0.24
0.24
0.24
0.24
0.25
0.55

Page.: 2 of 2
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a 1154410
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T 'E QUALITY CALIBRATION CO.,LTD. & \_\\_/{/ /,%
:..E.:;."C . 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %
m:-.':;"'-' Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 z /-;_:_\\ &
E www.qcalibration.com 4’/,,,/;\\\\\\‘} NSCTISLTISIZ0S
Ves UMM CALIBRATION 0049
CERTIFICATE No : 22T8762 PAGE:10F2

REFERENCE No: 66179-2
Certificate of Calibration

EQUIPMENT : LIQUID IN GLASS THERMOMETER
MANUFACTURER : PRECISION
MODEL : i
~SERIAL No : 8925
—— No 2 EQL-103
RESOLUTION : O3 C
TYPE ; TOTAL IMMERSION
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECﬁ CO., LTD.

30,32 RAMA I SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

ALIBRATED BY %y CHARUKIT L.
CALIBRATION DATE : 18-Aug-22,”"
APPROVED BY : )
"PONGSMK J.
ISSUED DATE : 18-Aug-22
RECEIVED DATE : 11-Aug-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



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 : 22T8762 PAGE:2OF 2

Calibration Report

EQUIPMENT : LIQUID IN GLASS THERMOMETER

MANUFACTURER 3 PRECISION

MODEL ; : e

ID No : EQL-103 SERIAL NUMBER ] 8925

RESOLUTION : 0.1°C TYPE g TOTAL IMMERSION
RECEIVED DATE 3 11-Aug-22 CALIBRATION DATE H 18-Aug-22
AMBIENT TEMPERATURE 23R G RELATIVE HUMIDITY g 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
I-~THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
HERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

S-90.
z: REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 21T12439 09-Dec-22
2) SPRT PROBE 5612 587312 21T12439 09-Dec-22
3) PRECISION BATH 7320 A21105 21T12433 16-Dec-22
4) PRECISION BATH CTR-40 A68155 21T12434 10-Dec-22

. 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).

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

e OS]

STANDARD uucC* IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH °C) STEM OF
(°C) °C) (mm) TEMPERATURE MEASUREMENT
. C) (#C)
20.0214 20.0 140 0.0214 N/A 0.079
25.0309 25.0 160 0.0309 N/A 0.079
41.5541 41.5 225 0.0541 N/A 0.079
44.5416 44.5 235 0.0416 N/A 0.079
45.0409 45.0 240 0.0409 N/A 0.079
50.0520 50.0 260 0.0520 N/A 0.084

UUC* : UNIT UNDER CALIBRATION
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-G010 REW02



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
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CERTIFICATE No : 22T8761 PAGE:10F2
REFERENCE No: 66179-1

Certificate of Calibration

EQUIPMENT : LIQUID IN GLASS THERMOMETER
MANUFACTURER : PRECISION

MODEL : G13004

SERIAL No 3 N/A

N0 : EQL-111

RESOLUTION : 1°C

TYPE : TOTAL IMMERSION

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.

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

" LIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 1 s-Aug,zﬁ/
APPROVED BY : \ }

PONGAAK J.
ISSUED DATE : 18-Aug-22
RECEIVED DATE : 11-Aug-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



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 : 22T8761 PAGE :2 OF 2
Calibration Report

EQUIPMENT LIQUID IN GLASS THERMOMETER

MANUFACTURER PRECISION

MODEL 5 G13004

ID No 2 EQL-111 SERIAL NUMBER B N/A

RESOLUTION 8 156 TYPE 2 3 TOTAL IMMERSION

RECEIVED DATE 11-Aug-22 CALIBRATION DATE 18-Aug-22

AMBIENT TEMPERATURE 25 A€ as 3 HE RELATIVE HUMIDITY 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
““HRMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON
«-90.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 21T12439 09-Dec-22
2) SPRT PROBE 5612 587312 21T12439 09-Dec-22
3) PRECISION BATH 7320 A21105 21T12433 16-Dec-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 THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD uucH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH (°C) STEM OF
“C) (°C) (mm) TEMPERATURE MEASUREMENT
(°C) (=°0)
115.0063 115.0 110 0.0063 N/A 0.15
_121.0191 121.0 120 0.0191 N/A 0.15
U UNIT UNDER CALIBRATION

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-G010 REV 02
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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
TEL. 0-2717-3000-27 FAX.0-2719-9484
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NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23CH92
Page.: 1 of 3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(/) Malee Butkruea
( ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

Conductivity Meter
TOA

CM-41X

842572

EQL-211

Used ltem

19 January 2023
20 January 2023
2301-0614DN-1

TEST TECH CO.,LTD. (HEAD Office)
30, 32 Rama 1l Soi 63, Rama Il Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

[=]

(25 + 2.5) C
(50 + 15) %

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Mol

Approved Signatory

24 January 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

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

A 0049391



Cert.No.: 23CH92

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878 130RC095 2211140 12 Sep 2023
2) Ref. Std.Thermometer 4982054 110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
147.0 puS/cm CPA Chem 823327 20 June 2023
1.413 mS/cm CPA Chem 823328 20 June 2023

12.880 mS/cm CPA Chem 823329 20 June 2023

- Control Conductivity calibration solution temperature by Water bath (2520.1) oC
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 147.0, 1413.0, 12880 pS/cm
Conductivity Electrode Serial No.: 806F0005

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
() k
147.0 uS/icm 150.3 pS/cm 147.0 pS/cm 0.99 uS/cm 2.00
1.413 mS/cm 1.428 mS/cm 1.413 mS/cm 0.0092 mS/cm 2.00
12.880 mS/cm 12.71 mS/ecm 12.88 mS/cm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

- 147.0 pS/cm Adjustment Cell constant = 98.5m
- 1.413 mS/cm Adjustment Cell constant = 99.5m'1
-12.880 mS/cm Adjustment Cell constant = 101.8m'1

My -

a 1144880




Calibration Results

Function : Temperature Measurement
(*) Without adjustment

This equipment was connected with Temperature Probe;

Cert.No.: 23CH92
Page.: 3 0of 3

- Model : CT-581018B
- Serial No. : 806F0005
Dimension of probe;

- Length : 114 mm.

- Diameter : 12 mm.

- Immersion Depth : 100 mm.

Calibration Standard uuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
[+ o] o [+] [+

(c) (c) (C) (¢c) (t°c) k

25.0 25.003 25.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-000-

Mol -

a 1144879
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PerkinEimer’
For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: TEST TECH CO.,LTD
Instrument Location: 30, 32 Rama Il Soi 63 Rama Il Road.
Samaedam, Bangkhuntien, Bangkok, 10510

Instrument Serial No.: PFBS21091601

Date: 06-Jul-2022




PinAAcle 900F Preventive Maintenance (PM)

Company Name: TEST TECH CO.LTD
Address s 30,32 Rama Il Soi 63 Rama Il Road.Samaedam, Bangkhuntien, Bangkok, 10510
{Instrument Location):
Serial Number: PFBS21091601 PM Number: 172
Customer Name K. AOYJAI Telephone 02-877-3271
(if applicable): Number:
Customer Support K. DUANG Service Order WO0-01833526
Engineer Name: Number:
Next PM Due
Date PM Performed: Jul 8, 2022 Date: Jan 6, 2023
(DD-MMM-YYYY) ate:
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370145 Rev.9 A January 2018 PerkinElmer’
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or transiated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no ‘Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

PinAAcle 900F Preventive Maintenance Report (PM) Page 1 of 7




Component List

Component / Specific Model Serial # Configuration Notes

Parts Lists

Parts Included with the PM

Part Number (if EHS
applicable) Description Quantity
B0501696 Fan Filters N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N29301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number Expired Dat
X Description Batch/Lot # RIfECsUale
{if applicable) sco Quality / {(MM/¥Y}
N9300183 1000 mg/L Copper Standard AR 25-76CUY1 30-Oct-2022

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number {if Aph . Expiration
¢ Description : uantit Batch/Lot #
applicable}) P ! Y / Date (Mm/vY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR

lPinAAcle 900F Preventive Maintenance Report (PM) Page 2 of 7 I




Additional Tools Required for PM

(l:fa ;:I;:::; r) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MG0-252
N1013002 1.0A Neutral density filter 1 MGO0-358
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL il 100516-030190

IPinAAcle 900F Preventive Maintenance Report (PM) Page 3 of 7 I




Procedure Checklist

Use (¥ ) to check off those steps in the checklist that have been completed.

1. General:

1 Review the instrument performance with the customer and document any recent
problems.

4 Inspect the customer log book and make any appropriate PM entries.

7 Perform general inspection of system for cleanliness.

2. PCinstrument Software:

fj instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

24| Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument.

[?j Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

#1 Check the drain system for signs of wear. Replace worn or damaged parts.

¥] Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
{if applicable).

4, Electricai:

ﬁ Inspect PC boards. Clean if necessary.
| Carefully check all internal and external cable connections.

Check instrument firmware revisions upgrade to current levels (if necessary)
¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Opitics:

¥ Inspect and clean the sample compartment windows, if needed.
Inspect optics. Clean or replace if necessary,

6. Gasses:

4] Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
Verify that the acetylene filter and air filter element is dry. Replace if necessary.

PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7




7. Flame Interlock Check:
Description: Check to ensure that all safety interlocks are closed.
Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C;H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
C;H, Pressure Sensor Air/CsH, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C,H; Flame correctly shuts down Active Passed
Bthanflasd Sansar Choosmg. Nitrous .OX|de as the oxidant Active Passed
should trigger an interlock shuts down
8. After PM Performance tests:
8.1 Detector Linearity with Barium
Description: Ensures that the detector is linear in the Visible Range.
; Certificate Value
Test Resul Fail
Parameter Specification at 553.6 nm (Abs.) est Results Pass/Fai
1.0 A ND Filter + 5% from Cert. 0.9798 0.9806 Passed
0.2 AND Filter + 5% from Cert. 0.2042 0.2008 Passed
8.2 Buseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
 Parameter Specification Results Pass/Fail
Standard Deviation £0.010 0.0009 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Resulis Pass/Fail
Standard Deviation <0.001 0.0001 Passed

PinAAcle 900F Preventive Maintenance Report (PM)
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8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification Results

Pass/Fail

Standard Deviation £0.010 0.0063

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results

Pass/Fail

Standard Deviation =0.005 0.0003

Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation <0.005 0.0001 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification Results (Abs.} Pass/Fail
5 mg/ L Sensitivity S5 Neb {if applicable} > 0.250 Abs. NA Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3566 Passed
10. Review:
¥ Review with the customer PM work performed.
M Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
] Attach PM sticker.
PinA Acle 900F Preventive Maintenance Report (PM) Page 6 of 7




Additional Comments

Additional Comments Regarding the PM

PERFORMANCE TEST FOR FIAS

1. Characteristic mass for Mercury 0.0674 Abs.

(500 ul of 10 ug/l for Hg And 5 replicates)  326.4 pg/ 0.0044 Abs.
Characteristic Mass

{% RSD 1.62%

2. Characteristic mass for Arsenic 0.1631 Abs.

(500 ul of 10 ug/l for As And 5 replicates)  1.3e+03 pg/ 0.0044 Abs.
Characteristic Mass

% RSD 1.29%

3. Characteristic mass for Selenium 0.3055 Abs.

(500 ul of 10 ug/l for Se And 5 replicates)  72.0 pg/ 0.0044 Abs.
Characteristic Mass

% RSD 0.92%

Wavelength Accuracy Check

(As 193.70 nm +/-0.3 nm 193.70)
(Cu 324.75 nm +/-0.3 nm 324.70)
(Ba 553.55 nm +/-0.3 nm 553.50)
(K 766.49 nm +/-0.3 nm 766.60)
&
Review

The preventive maintenance checks and if applicable performance tests for PinAAcle S00F have
been completed.

This PinAAcle 900F Passes ¥ Fails 1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:

Q,waj 06-Jul-2022

(DD-MMM-YYYY)

Date:
30 NV 06-Jul-2022

{DD-MMM-YYYY)

Authorized Customer Representative:
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Certificate of Calibration

Equipment: TURBIDIMETER Certificate No.: C08220157
Model: 2100N issued Date: 21 September 2022
Serial No. (or ID.): 970400003415 (EQL-024) Job No.: KSPR2211615
Manufacturer: HACH Page: 10of 2
Condition: in Condition
Customer: TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama IIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Environment Condition: Temperature 23 °C 4 2 °C
Humidity 50 %RH + 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr.Wasan Nuchnabee
Calibration Date: 21 September 2022
The Method used: In house method, CAL-WI-23, base on Hach Manufacturer Method 8195
Traceabllity: This certificate is traceable to Primary standard Fromazin and StabiCal accepted by
United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A1075 , A1074 , A1091, A1074 , A1074
fo/ T
(Mr. Wasan Nuchnabee) (Mr. Thalerngkeat Poungngamy)

Person in charge Authorized signatory
This certificate is issued the units of measurement according to the Intemational System of Units (S1). k provides traceability of measurement to intemational or
national standard or other recognized national standard laboratories.
The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard unceriainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. it Is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).
These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

uhin fisomey maTulat drfin
DKSH Technology Limited

2633 OUUATM LE LTI 1R Taue AfemmaMTIRT 10280
2533 Sukhumvit Road, Bangchek, Phrakhaneng, Bangkok 10260
Phone: +66 2630 7000  Email: info.calibration@dish.com  Website: www.dksh.com/scientific-thaliand

Delivering Growth - in Asia and Beyond. CAL-FM-CD8-08: 20 Jul 2022
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Certificate No.: C08220157 Page 2 of 2
Calibration Results:
Before Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.060 0.048 0.012 0.0004 0070
20.40 20.1 0.30 0.05 1.0
206.0 204 20 0.5 10
1020.0 1013 7.0 1.2 50
4065.0 3875 190.0 1.8 200
After Adjustment
Std Turbidity (NTU) UUC Reading Corrgction Deviation Unmminty
0.060 0.057 0.003 0.0015 0.070
20.40 20.5 -0.10 0.04 1.0
206.0 206 0.0 0.5 10
1020.0 1018 2.0 0.5 50
4085.0 4064 1.0 0.5 200
The End of Certificate
withn Rinesiow inaTuTall 41
DKSH Technology Limited
2533 BUUHTIIM LT HUHTIN fnrmch_xu AR :g‘;*:g

2533 Sukhumvit Road, Bang P L] g
Phone: +66 2638 T000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C08-08: 20 Jul 2022
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