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pH - Electromerric Method 8.1 5.0-9.0
Biological Oxygen Demand mg/| 5-Day BOD Test 31.2 30
Total Suspended Solids mg/l Dried ar 103-105 °C 255 40
Total Dissolved Solids mg/l Dried at 180 °C 450 500
Settleable wlids mg/L APHA, 22" cd,, 2012 2540F <0.1 0.5
> Laguid - Liguid,
Oil & Grease mu/l 2.8 20
Pantition-Gravimetric Method
Total Kjeldah! Nitrogen mu/l Macro Kjeldahl, Tritimetric 10.8 35
Sulfude mg/l Todometric Method 0.1 1.0
Total Coliform Bactern MPN/100 ml Muluple Tube Technsgue 0.4x10° -
Fecal Cofiform Bacterin MPN/100 ml Multiple Tube Technique 0.7x10" =
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pH - Electrometric Method 1.9 5.0-9.0
Biological Oxygen Demand mg/l 5-Day BOD Test 32 30
Towml Suspended Solids mg/) Dried a1 103-105 °C 27 40
| Total Dissolved Solids mg/l Dried at 180 °C 463 500
| Seatleable solids mg/L APHA, 22" ed., 2012 2540F 0.1 0.5
Liguid - Liguud,
Ol & Grease mg/l 2 20
Partition-Ciravimetnc Method
Total Kjeldahl Nitrogen mg/l Macro Keldahl, Tritimetric 16 35
Suifide mg/l lodometrse Method 0.1 1.0
Total Coliform Bacterm MPN/ 10O ml Multiple Tube Technigue 1.2x10° -
Fecal Coliform Bacteria MPN/100 ml Multiple Tube Technigue 1.9x10° -
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pH - Electronsetne Methind 8.0 5.0-9.0
Binlngical Oxygen Demand mg/| 5-Day BOD Test 20 30
| Total Susponded Salude mg/| Dried ar 1A3-105 °C 30 40
F — - — —
Total Dissolved Solids mg/l Dried w 180 °C 451 500
Sertleable solids mg/l APHA, ?:2"' e, 2012 2540F 0. 0.5
Liguid - Layuid,
O1l & Grease mg/1 2 20
Panthion ~Grovimetne Method
| Total Kpeldahl Nitrogen me/l Mucro Kjeldahl, ‘Iritimetric 18 35
Sulfute mg/l lodometric Methid 0.1 1.0
Toal Colifory Bacteria MPN/100 ml Multiple Tube Technigue 2.1x10° -
Feenl Colform Bacteria MPN/100 ml Multiple Tube Technigue 1.8x10° -
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pH | Eleotrometnic Method 7.9 5.0-9.0
Biological Oxygen Demand | mg/l d-Day BOD Test 30
Total Suspended Solids | mg/! Dried ¢t 103-105 °C 40
Total Dissolved Solids mg/i Dried at 180 °C 500
Settieable solids mg/L APHA, 22 ed., 2012 2540F 0.1 0.5
Ligquid-Liguad,
Oil & Greass mg/l 2 20
Fartitlon - Grvimetric Method

Total Kjeldahl Nitrogen mg/l Macro Kpeldahl, Trtimetnc 22 35
Sulfide mg/) lodornetric Method 0.1 1.0
Towl Coliform Bacteria MPN/100 ml Mulnple Tube Technique 4.1x10° -
Fecal Coliform Bactecia MPN/100 ml Multiple Tube Technigue 2.5x10’ -
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pH - Electrometric Method 7.8 5.0-9.0

Biological Oxygen Demand mg/l 5-Day BOD Test 19 30

Total Suspended Solids mg/l Dried at 103-105 °C 22 40

Totl Dissolved Solids mg/l Dried ar 180 °C 463 500

Seutleable solids mg/L APHA, 227 ed., 2012 2540F 0.1 0.5

Laguid - Liguid,
0il & Grease mg/l 2 20
Partition - Gravimetric Method

Total Kjeldahl Nitrogen mg/1 Macro Kjeldahl, Tritimetric 25 35

Sulfide mg /) Todometric Method 0.1 1.0

Total Coliform Bacteria MPN/100 ml Multiple Tube Technique 3.7x10° -

Fecal Coliform Bactesia MPN/100 ml Multiple Tube Technigue 2.6x10° ~
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1 Arsenic Digestion, Hydride Generation/Atornic Absorption
Spectrometric Method™

2 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™

3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™

a Cadmiurn Digestion, Direct Air-Acetylene Flame Method™

5 | Chemical Oxygen Demand | Closed Reflux, Colorimetric Method™

6 Chromium Digestion, Direct Air-Acetylene Flame Method™

7 Color ADMI Weighted-Ordinate Spectrophotometric
Method™

8 Copper Digestion, Direct Air-Acetylene Flame Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Formaldehyde Distillation, Colorimetric Method®

11 | Hexavalent Chromium Colorimetric Method™

12 | Lead Digestion, Direct Air-Acetylene Flame Method™

13 | Manganese Digestion, Direct Air-Acetylene Flame Method™

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

15 | Nickel Digestion, Direct Air-Acetylene Flame Method™

16 | pH Electrometric Method™

17 | Phenols Distillation, Chloroform Extraction Method™

18 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

19 | Temperature Laboratory and Field Methods™

20 | Total Dissolved Solids Dried at 180 °C™

21 | Total Kjeldahl Nitrogen Macro Kjeldaht Method™

22 | Total Suspended Solids Dried at 103-105 °C®

23 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calcutation™

24 | Zinc Digestion, Direct Air-Acetylene Flame Method™
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1 | Antimony Digestion, Direct Air-Acetylene Flame Method™!

2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

3 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™

4 |Cadmium ~ Digestion, Direct Air-Acetylene Flame Method™

5 Chromium Digestion, Direct Air-Acetylene Flame Method®™

6 Chromium (lIl) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™

7 Chromium (V1) Colorimetric Method™

8 Cyanide Distilation, Colorimetric Method™

9 Lead Digestion, Direct Air-Acetylene Flame Method™

10 | Manganese Digestion, Direct Air-Acetylene Flame Method™

11 Mercury Digestion, Cold-Vapor Atomic Absorption
‘Spectrometric Method™

12 | Nickel Digestion, Direct Air-Acetylene Flame Method™

13 | pH Electrometric method™

14 | Phenol Distillation, Chloroform Extraction Method™

15 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

16 Silver Digestion, Direct Air-Acetylene Flame Method™

17 | Zinc Digestion, Direct Air-Acetylene Flame Method"

i = A . -
ndudt frsuaiiy Fmsst

1 Antimony 1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Metnod!! 48
2) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™®

2 Arsenic 1) Waste Extraction, Digestion, Hydride

Generation/Atomic Absorption Spectrometric
Method'44!

2) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™#
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3 Barium 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ "
2) Digestion, Flame Atomic Absorption
Spectrometric Method™"
[ Cadmium 1) Waste Extraction, Digestion, Flame Atomic
Abscrption Spectrometric Method™*”
2) Digestion, Flame Atomic Absorption
Spectrometric Method™”
5 Chromium 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*”
2) Digestlon, Flame Atomic Absorption

Spectrometric Method™”
6 | Chromium (V1) 1) Waste Extraction, Colorimetric Method™*®
2) Alkaline Digestion, Colorimetric Method®”
7 Cobalt 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™*"

2) Digestion, Flame Atomic Absorption
Spectrometric Method®™”

8 Copper 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*™

2) Digestion, Flame Atomic Abscrption
Spectrometric Method™”

9 Lead 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™®™

2) Digestion, Flame Atomic Absorption
Spectrometric Method™"

10 Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!#!?

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

11 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™“”

2) Cigestion, Flame Atomic Absorption
Spectrometric Method™”
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12

13

14

Selenium

Silver

Zinc

1) Waste Extraction, Digestion, Hydride
Generaticn/Atomic Absorption Spectrometric
Methodlt.ﬂ.ll'!

2) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method™*

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

2} Digestion, Flame Atomic Absorption
Spectrometric Method®"

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

2) Digestion, Flame Atomic Absorption
Spectrometric Method™"

ATUAWY

FFhasol

Antimony

Arsenic

Barium

Cadmium

Chromium

Chromium (i)

Chromium (V1)

Lead

Manganese

Digestion, Hydride Generation/Atomic Abscrption
Spectrometric Method™#

Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™*

Digestion, Flame Atomic Absorption Spectrometric
Method®?

Digestion, Flame Atomic Absorption Spectrometric
Method®"

Digestion, Flame Atomic Absorption Spectrometric
Method®™"

Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method®47!

Alkaline Digestion, Colorimetric Method®
Digestion, Flame Atomic Absorption Spectrometric
Method‘s'”

Digestion, Flame Atomic Absorption Spectrometric
Method™")
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10 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™"!

11 Nickel Digestion, Flame Atomic Absorption Spectrometric
Method™"

12 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™'?

i3 Sitver Digestion, Flame Atomic Absorption Spectrometric
Method™"

14 Zinc Digastion, Flame Atomic Absorption Spectrometric
Method™")

[GTiG Ak DALDE]

1. NIEVTNERAMNTIN. USSNIANTENI1GRAMNGIY, WA, 2548. Fes msﬁﬁm‘iwﬁqa
vioTenillfiud sreReenyune. 25 unsau 2509, i 123 moufins 114,

2 mrmAmnnducedeuwisavalne, glednsehinde. faviefsi o, nyame:
Geuufnsiam, 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, 1957.

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

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

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

8. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7062, 1994,
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9. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846
Method 7T196A, 1992

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

11. United States Environmental Protection Agency, Test Methods for Evaluation

lid Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual

Cold-Vapor Technique, SW-846 Method 74718, 2007.

12. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride

Reduction), SW-846 Method 7742, 1994,
( 4
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{ | CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. S,
‘ \h ! SN~
| \\ C CS 5 65/48 Soi Salathammasop3l, Satathammasop Rd., M
| | Salathammasop, Thawevatthana, Bangkok 10170 Thailand .'4.,‘7:?\.\3“
f Tel : 0-2408-8470-5 Faxc: 0-2908-8477 Ermail : info@arystalcalcom wwwicrystalcalcom b
—
CERTIFICATE OF CALIBRATION
Certificate No. : 22-943-002
Issue Date ¢ 14 July 2022 Work Order No, : 22/943
Customer Name : ANALYTICAL LABORATORY SERWCE CO., LTD.

611/277-279 Soi Watchan Nai, Charoenkrung Road,
Bangklo, Bangkholaem, Bangkek, Thailand 10120
Date of Received : 14 July 2022
Date of Calibration : 14 Jjuly 2022

Instrument Details : Description pH meter
Manufacturer - sartorius
Model - PB-10
Serial No. : 50362321
ID No. : EC-48-005
Resolution : 0.01 pH
Location ;. Laboratory

Calibration Method : This instrument was calibrated by in-house calibration procedure no. CWI-C-02
based on direct measurement by using standard voltage calibrator and certified
reference material (CRM)

Environmental Condition
Temperature : Area Monitoring between 15°C to 40°C
Humidity . Area Monitoring between 30%RH to 85%RH

Traceability of Measurement
: This certificate of calloration documents the traceabiiity to national standard,
which reslize the unit of measurement according to the intemational system of

Units (S1)
Calibrated by Mr. Kritsada Kaewwangpa Approved by —Z—v
Calibration Engineer ( Mr. Anuwat Yaklermjit )
Laboratory Manager

[ This certificate may not be reproduced other than In full 2xcept with the pnor written approval of Crystal Calibration Ssles and Service o, Lid. I

Crystal Calibration Sales and Service Co,, Lid PAGE 1/3
£5/88 Salathammasop 31, Salathammasop Rd. Salathammasop, Thawewatthana, Bangkok 10170 S
Phone .  (-2808-8474 Fax: 0-240B-8477 http//vwew.crystalcalcom Email : Infogcrystalcal.com
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CRYSTAL CALIBRATION SALES AND SERVICE CO,, LTD.
45/88 Soi Salathammasop?l, Salathammasop Ad.,

Salathammasop, Thawewatthana, Bangkok 10170 Thesiland

Tel 1 0-2608-8474-5 Fax : 0-2408-8477 Email : info@crystalcal.com weav crystalcalcom

TAs9n5 1Bunsa Sulesn

CERTIFICATE OF CALIBRATION

Certificate No. : 22-945-002

Issue Date : 14 July 2022 Work Order No. : 22/943
Retails of Calibration
1. Certifiec Reference Material / Certified of Instrument
Certified Reference Material CRM Code Lot ne. Expire Date
1.1 Buffer Solution pH 4.00 TRM-S-2027 084020 16 June 2023
1.2 Buffer Solution pH 7.00 . TEM.S- 2034 300522 16 June 2023
1.3 Buffer Solution pH 10.00 TRM-5-2031 091020 16 June 2023
Instrument Certificate no. Serial No, /1D No, Due Date
1.4 DC Sousce Calibrator 22€1250 20105000330 19 April 2023
1.5 Digizal Thermomster with sansor 22-3a6-002 216414010055 / RTD-PH-NZ 26 Aprll 2023

Z This certificate traceble to the international unit (SI)

Buffer solution no. 1.1 traceble 1o
Buffer solution no. 1.2 traceble to
Buffer solution nc. 1.3 traceble 10
nstrument no. 1.4 tracebie 1o

Instrument na. 1.5 vaceble to

Nation nstitute of Metrciogy (Thailand)
Nation nstitute of Metroiogy (Thailand)
Nation Insttute of Metroiogy (Thailand)

Technolody Pramction Association (Thalland-japan) NAC Callbeation No. 0008

Crystal Calibeution slas and service Co., Ltd., NAC Calibraton No. 0260

3. Condition of item i Useg
4. Calibration location COn-sate
Besult of Calibration
Measurement Function mV Measurement
Performing Standard curve by Voltaee caliorstor at pH (4. 7. 10 }
Norminal value| Applied DC voltage Average indicator reading Uncertainty (2) Co::;:g;e
pH mV my pH mV k
0 a14.1 4150 0.02 0.083 2,00
2 2059 2962 202 0.083 2,00
a 1M 178.1 201 0.083 2.00
T 00 05 7.00 0.083 2.00
9 -1183 -1ITT 2.00 0.083 2,00
10 -1175 2058 10.00 0083 2.00
12 -2859 4139 1200 0.083 2,00
14 4141 B139 14.00 0.0e3 2.00

PAGE 2/3
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. SO
SN

45/48 Sol Salathammasop31, Salathammasop Rd., M

Salathammasop, Thawewatthana, Bangkok 10170 Thatand 3“@:\?

¥

5 ; ; TR EY
Tel: O-2608-8474.5 Fax - 0-2406-8477 Email . info@carystalcal com www. orystalcal com NETISITIS $7025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-002

Issue Date 14 July 2022 Work Order No, ; 22/943
Result of calibration
Measutement Function pH Maasurement with electrode
Performing Three buffer standard curve using buffer nomina! pH (4, 7, 10)
STD buffer solution Average indicator reading Uncertainty {z) Coverage factor
pH@ 25°C CpH mv ph correction pH k
a0} 3.99 2183 0.02 0.012 200
701 701 44 8 0.00 0.012 2.00
10.00 9.98 1273 0.02 0.012 200
Descriptions of electrode :
Electrode Type Combination Electrode
Manufacturer Sarorus Model : PY-P11
Serial no. ADTaLI2082 I No. N/A
Detail of 9% slope form calcutation
pH range % Slope value % Slope recommend
GpHto 7 pH E2E ]
S5% - 105%
T pH 1010 pH 9732

Note :  Catibrate iterns t good conditon and this report customer request and accepted in certificate

2

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

The reported uncertainty of measurement was based on a standard uncertainty multipiied by a coverace factor k=2 proviging

a level of confidence of approximately 95%

~END-- PAGE 373
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45/48 Soi Salathammasop31, Salathammasop Rd.,

\ CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. oy,
\,'} = Q‘// ‘1
\ HacugA

\ {
R
[ & | salathammasop, Thawewatthana, Bangkok 10170 Thallang ,///,'R‘:*
L J  Tel:0-2608-8374-5 Faxx - 0-2408-BA77 Email : info@crystalcal. com waww.crystalcal.com ool By 4
e— CALIDRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-008

Issue Date + 14 July 2022 Work Order No. : 22/945
Customer Name : ANALYTICAL LABORATORY SERVICE CO, LTD

611/277-279 Soi Watchan Nai, Charoenkrung Road,
Bangklo, Bangkholaem, Banekok, Thailand 10120
Date of Received  : 14 July 2022
Date of Calibration : 14 July 2022

instrument Details : Description © pH meter
Manufacturer : METTLER TOLEDO
Model ; SevenCompact
Serial No. . B2az435487
ID No. . N/A
Resolution ¢ 0.01 pH
Location : Laboratory

Calibration Method : This instrument was calibrated by in-house calibration procedure no. CWI-C-02
based on direct measurernant by using standard vollage caiibrator and certified
reference material (CRM)

Environmental Condition
Temperature : Area Monitoring between 15°C to 40°C
Humidity . Area Monitoring between 3096RH to B5%RH

Traceability of Measurement
: This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of

| Units {S)

!

|

| Calibrated by : Mr, Kritsada Kaewwangpa Approved by :

| Calibration Engineer ( Mr. Anuwat Yaklermijit )

Laboratory Manager

r Th certificate may not be regeodiced other than in full except with the prior witten approval of Crystal Calibration Sales and Service o L1d. |

Crystal Calibration Sales and Service Co., L1d PAGE 13
45/68 Salathammasop 31, Salathammascp Rd. Salatnammasop, Thawewatthana, Bangkok 10170 !
Phone :  (-2408-847& Fax: O0-2008-8477 hitp/Awww crystaicalcom Email : info@crystalcal.com
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Salathammasop. Thawewatthana, Bangkok 10170 Thailand

. CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.
45/48 Soi Salathammasop3l, Salathammasop Rd,
| \iccs i
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NSC-TISI-TS 17026
\ SR 4 CALIBRATION 0260
' Certificate No. : 22-943-008
Issue Date 14 July 2022 Work Order No. : 22/943
Details of Calibration
1. Certified Reference Material / Certified of Instrument
Certified Reference Material CRM Code Lot no. Expire Date
1.1 Buffer Solution pH 4.00 TRM-S-2027 081020 16 June 2023
1.2 Buffer Solution pH 7.00 | THRM-S-2034 300522 16 June 2023
1.3 Buffer Solution pH 10.00 TRM-5-2031 091020 16 June 2022
Instrument Certificate no. Serial No, / ID No. Due Date
1.6 DC Source Calibrator 21E1748 316414010055 & June 2022
1.5 Dwital Thermometar with sansor 22-586-002 516A18010055 / RTD-PH-02 26 Aprit 2023

2. This certificate traceble to the international unit (SI

Butfer solution no. 1.1 tracebie 10
Buffer selution no. 1.2 trateble t0
Buffer solution no. 1.3 traceble to
mstrument no. 1.4 traceble to
Instrurnent no. 1.5 traceble 1o

3, Condition of item

4. Calibration location

Besult of Calibration
Measurement Function

Performine

Nation Institute of Metrology (Thalland)
Nation Institute of Metrology (Thalland)

Nation Institute of Metrology (Thalland)

Technology Promation Association (Thailand-Japan) NAC Calibration No. 0008

Crystal Calibration slaes and service Co, Ld., NAC Calibeation No. 0260

Used
On-site

mV Measurement

Standard curve by Voltage calibrator at pH (4, 7, 10 )

Norminal value| Applied DC voltage Average indicator reading Uncertainty (&) Ct:;ecrt:g’e

pH mV mV pH mv k

0 a14.0 a1an 0.02 on 200

2 205.7 295.6 202 on 2.00

q 1774 177.5 a0 0.11 2.00

7 0.0 0.1 7.00 0.11 2,00

e -1182 -118.1 9.00 0.11 2.00

10 <1174 1172 10.00 0.11 2.00

12 -295.7 2954 - 1200 0.11 2.00

14 -4140 4138 16.00 0.11 200

Al
PAGE 2/3
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. WA

\ KO N/ 7,
> SN
‘ CCS 45/48 Soi Salathammasop31, Salathammasop Rd., 9 oy
) Salathammasop, Thawewatthana, 8angkok 10170 Thaitand ,—%‘///__\.:\\\}? g
adyty N

NSC.TSLTIS 17028
CALIBRATION 0260

Tet : 0-2408-84746-5 Fax ; 0-2408-3477 Email : infogcrystalcal.com www.crystalcal.com

CERTIFICATE OF CALIBRATION

Certificate No. ; 22-943-008

Issue Date + 14 July 2022 Work Order No. : 2Z2/942
Result of calibrati
Measuremeant Function pH Measurerment vath stectrode
Performing - Three buffer standard curve using buffer nominal oM (4, 7, 10)
STD buffer solution Average indicator reading Uncertainty (&) Coverage factor
pH@® 25°C ' pH mV pe corection pH K
4010 402 1833 0.01 0.012 200
7010 658 59 0.05 0.013 2.00
10.000 9.99 -170.0 0.01 0.013 200
Rescriptions of electrode :
Electrode Type Combination Electrode
Manufacturer - METTLER TGLEDO Model rLab Expert Pro-ISW
Serlal no 2250858 1D No N/A
Detail of % slope form calculation
pH range % Slope value % Slope recommend
& pHto 7 pH Q0%
50 - 105%
7 pH 10 10 pH 804

Note:  Calibrate temns it good condition and this report customer request anc accepted in centificate

A v

This result of callbration was found acCurate as shown on date and place of callbration caly,

The reportea uncertainty of measurement was based on a standarg uncenainty multiplied by a coverage factor k=2 providine

a level of confidence of approxmately 95%.

~END- PAGE 3/3
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(x; CRYSTAL CALIBRATION SALES AND SERVICE CO,, LTD. o,
\ N

‘ C CS 45/48 Sol Salathammasop31, Salathammasop Ad.,
; Salathammuasop, Thawewatthana, Bangkok 10170 Thatand %
AR g

Tel ; 0-2408-8474.5 Fav : 0-2408-8477 Emall : info@arystalcal.com vawav.crystalcal.com NEE TS 17025
S~ CALIBRATION 0260
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CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-009
Issue Date 414 July 2022 Work Order No. : 22/943

Customer Name : ANALYTICAL LABORATORY SERVICE CO.. LTD.
611/277-279 Soi Watchan Nai, Charoenkrung Road,
Bangkio, Bangkholaem, Bangkok, Trailand 10120

Date of Received  : 14 July 2022

Date of Calibration : 14 July 2022

Instrument Details : Description : Digital Thermameter with sensor
Manufacturer . METTLER TOLEDO
Model - SevenCompact
Serial No. 8242435487
1D No. N/A
Resolution . 0.1%C
Location Laboratory

Calibration Method : This instrument was calibrated by comparison of indication with Standard
Thermometer into calibration bath temperature controller according to calibration
procedure no. CWI-T-09

Environmental Condition
Temperature :  Area Monitoring between 15°C to 40°C
Humidity : Area Monitoring between 30%RH to 85%RH

Traceability of Measurement
. This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI} and The temperature scale in use at this laboratory is The Internationat
Temperature scale of 1990.

Calibrated by : Mr. Kritsada Kaewwangpa Approved by : /e" <
Calibration Engineer { Mr. Anuwat Yaklermjit )
Laboratory Manager
[ Thie cenficate may not be reprocuced other than in full except with the pnor written approval of Crystal Calibration Sales and Senvice co., Ltd. ]

Crystal Calibration Sales and Senvice Co., Lid. PAGE 1/2
45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, 8angkok 10170 %
Phone : (-2408-847¢ Fax 2008-8477 httpy//www crystalcal.com Email : info@erystalcal.com
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. Sy,
A=
45/48 Sol Salathammasop3!, Salathammasop Rd., M
Salathammasop, Thawewatthana, Bangkok 10170 Thailand 2 //-\//_’_..‘_\\‘ J g -
. . i " Mg e e
Tel : (-2408-B474-5 Fax ;: 0-2408-8477 Email ; infe@crystalcal.com wwav.crystalcal.com L ot O
CALBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-009

Issue Date - 16 July 2022 Work Order No, ; 22/943
Details of Calibration
1. Reference Standards Instrument
instrument Model Serial No. / ID No. Certification Due Date
Thermometer Reagout 221A 316414010055 21.1304-006 5-Jan-2023
Standard Thermameters (RTD) NR-351 £706658-D01 21-1304-006 5-Jan-2025
2. Certificate traceable ¢ This certificate traczable to The International System of Unit (51 unit)
3. Condition of equipment ¢ Used
4. Calibration site : On-Site
Besult of Calibration
Calibration result i Without Adjustment
Calitration point STD. Value UUC Reading Correction value Uncertainty
Q) Q) (“Q) Q) % {°C)
25 26499 2590 - 001 012

Note :  Callbrate items it 9000 condition and the report customer request and accepled in certificate

Descriptions of electrode :
Electrode Type Combination Electrode
Manufactures METTLER TCGLEDO Made! nLab Expert Pro-I5M
Serial no. - 2250868 10 No. : NAA

UUC : Unit Under Calibration,

ad

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

a level of confidence of approximately 95%.

The reparted uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factar k=2 providing

PAGE

/2
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" \ CRYSTAL CALIBRATION SALES AND SERVICE CO,, LTD. _\\“\‘t\"'{"/'?.,h’

i R ccs| d5/48 Soi Salathammasop31, Salathammasop Rd., %’E

: | Salathammasop, Thawewatthana, Bangkok 10170 Thailand P

. | Tel:0-2408-3874-5 Fax:: 0-2408:8477 Email ; info@crystaicalcom www.crystalcalcom eitybe™ £ X
- CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-010
Issue Date 14 July 2022 Work Order No. : 22/943

Customer Name ANALYTICAL LABORATORY SERVICE CO,, LTD.
611/277-279 Soi Watchan Naj, Charoenkrung Road,
Bangklo, Bangkholaemn, Bangkok, Thailand 10120

Date of Received  : 14 July 2022

Date of Calibration : 14 July 2022

Instrument Details : Description ¢ Temperature Controlled Enclosures [Hot Air Qvenl
Manufacturer : memmen
Model » UF30
Serial No, 1 B121.0672
ID No. o NAA
Resolution : 01°C
Location . Laboratory

Calibration Method : This instrurnent was calibrated by insert standard thermometer into the chamber
according to callbration procedure no, CWI-T-10 follow up to TLAS G-20-1/02-08
(E) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures.

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C
Humidity Area Monitoring between 30%RH to 85%RH
Line Voltage : Arez Monitaring 220 VAT + 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (51) and The ter'nperature scale in use at this laboratory is The International
Temperature scale of 1990.

' Calibrated by s Mr. Wuttinun Yindeepot Approved by : /2’ i
| Calibration Engineer ( Mr. Anuwat Yaklermjit )
Laboratory Manager

This cendicate may not be repeoduced other than in full except with the price written approval of Crystai Calltration Ssles and Service oo Ltd |

Crystal Calibration Sales and Service Co., Ltd. PAGE 173

25/48 Salathammasop 31, Salathammasop Rd..Salathammasop, Thawewatthana, Bangkok 10170

Phone :  0-2408-8474 Fax: 0-2408-8277 httpu/Awvww Crystalcalcom Email : info@crystaical.com
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. _.e“‘@"'-,.,
S
05/48 Soi Salathammasop3 i, Selathammasop Ad,, \
Salathammasop, Thawawatthana, Bangkok 10170 Thaitand ‘;,vﬁ\?’
el
Tel - 0-2408-8474.5 Fax - 0-2408-8477 Emal : infogaystalcal.comn wwav. arystalcat.com e NSC-THSI-TIS 1102;

CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No, : 22-943-010

Issue Date : 14 July 2022 Work Order No. : 22/943
Details of Calibration
1, Reference Standards Instrument
Instrument Maodel Serial NoJ/ins No. Certificate No. Due Date
Data Acquisition unit 349724 MY43018270 25-1304-001 02 Jareary 2025
Sensor type RTD RTD& 301-309 21-1304-001 02 Jarwary 2023
2. Certificate traceble 1 Tiws certificate traceable to The nternationat System of Unit refer to

Crystal Catibeation Sales and Service Co., Ltd, | NAC Calibration o, 0260

3. Condition of item : Used

4. Calibration site : On - Ste

5. Result of Calibration : Without adjustment

6. Evaluate Condition ; Time Constant 4 Hour 33 Minute Az cal. point 109 «C
Air vent Off

Fan speed status . Open Fan Speed 100 %

7. Calibration note : The results reported in the certificate refes to the condition of instrument on
the process Into the steady state of chamber

B. Sensors Installation Diagram  : When .  Sensor installation \ocation in Chamber @ Working Space

A « Distance between sensor and wall of chamber 15 5 cm

9. Dimensions of chamber i W = 040m i D= 025m ;. H = 03%2m
4 r—
{ <22 o a4
{ #1 ! #3
|
=3 i 3
< | !
-— |
x| | T
x | | #6 : #8_
| o : l E——
I L’—; ..... =] &7 9
s 5 7] /\L
e AT R
—_—
1A |
W {z10m)
I Diagram of Chamber l /
PAGE 273
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-010

Issue Date 14 July 2022 Work Order No. : 22/543
Res
Tablel : Reporting of Temperature Distribution
s Average Measured Temperature (°C) @ Sensor No, Uncertainty
poit 0O (Sensar No.9 is REF)
" "2 #3 #a #5 #6 #7 #e ne +(*C)
106.0 105.05 104.16 | 10427 10426 | 104.09 10400 103.89 103.90 106.01 0.85
180.0 182,16 179.44 180.55 18055 18029 | 18030 | 17987 180.16 180.13 0,638
Table 2 : Reporting of Performance check
Indicator Indicator Reading (=) Stabitity Uniformity Overall varlation
Set Point (*C) MAX MIN Average 2 (*C) ("C) ("C)
1060 1040 1039 1090 0.23 1.10 143
180.0 180.0 1769 1800 032 247 31z
Note
Calibrate itemns it eood condition and thes report customer request and accepted in certificate
The reference sensor is preferably located of the eeometric center of chamber
The measwied tempersture data readout by software *Benchlink Datalogger 3*
The quoted uncertainty include * Stability " and " Loading effect (20% of Temp Uniformity) *
Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

Uniformity - the masmam difference of measured temperatures at any sensors and the measured temperature

at the reference location which are observed at the same tisne of at as close an observation time as possible

1o determune the temperature pattern or homogeneity within the chamber under steady state conditions.

QOvernll Vagatan - The difference of the maximum and minimum measured temperatures throueout observation time.
Indicatung Temperature - the average reading of indicating device that forms the Integrai part of the enclosure.

A2

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

a level of confidence of spproximately 95%,

—END-

PAGE 3/3
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NSC-TISITIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-006
Issue Date : 14 July 2022 Work Order No. : 22/943%

Customer Name : ANALYTICAL LABORATORY SERVICE CO., LTD.
611/277-279 Soi Watchan Nai, Charoenkrung Road.
Bangklo, Bangkholaem, Bangkok, Thailand 10120

Date of Received ¢ 14 July 2022

Date of Calibration 14 July 2022

Instrument Details : Description Temperature Controlled Enclosures [Hot Alr Oven]
Manufacturer : BINDER
Model FED 115
Serial No. o 07-25444
ID No. : ALSO7.0147/50
Resolution g Wy
Location : Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the chamber
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/0Z-08
(E) : Guidelines for Calibration and Checks of Temperature Contralied Enclosures,

Environmental Conditions :
Temperature . Area Monitoring between 15°C to 40°C
Humidity : Area Monitonng between 30%8H to 85%RH
Line Voltage Area Monitoring 220 VAC = 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI) and The temperature scale in use at this [aboratory s The International

v
Calibrated by - Mr. Anurak Deewongwan Approved by : /ﬁ‘
Calibration Engineer { Mr. Anuwat Yaklermjit )
Laboratory Manager
I Thes centificate may not be reproduced other than in full except with the prior weitten appeoval of Crystal Calbeation Sales and Serwce co, Ltﬁ

Temperature scale of 19%0

Crystal Callbration Sales and Sesvice Co, Lid. PAGE 173
45/43 Salathammasop 31, Salathammasop Rd Salathammasop, Thawewatthangs, Bangkok 10170 ’

Phone ;  0-2608-8474 Fax = 0-2408-8677 http//www.crystalcal com Emadl - info@crystaical.com
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NSC-TIQ-TIS 17025

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-006
Issue Date 14 July 2022 Work Order No. : 22/943
Details of Calibration
1. Reference Standards instrument
Instrument Model Serial NoJ/ins No, Certificate No. Due Date
Data Acquisition unit 348724 MY59002085 21-103%-006 20 Navember 2022
Sensor type TC Type T TC# 301-300 231-1035-006 29 November 2022

2. Certificate traceble

3, Condition of item

4. Calibration site

5, Result of Calibration
6. Evaluate Condition

7. Calibration note

¢ This cenificate traceable 10 The International System of Uni refer to
Crystal Calbraton Sales and Senice Co.. Ltd. , NAC Calibration No. 0260

: Used

: On-Site

: Without adhustment

: Time Constant Hous 33 Minute At cal point

. Off

: Open Fan Speed 100 %

Air vent

Fan speed statug

¢ The results reported in this certificate refer to the condition of instrument an

the process into the steady state of chamber

8. Sensors Installation Diagram ¢ When,  Sansor instailatian location in Chamber @ Wording Space
A « Distance between sensor and wall of chamber is 5 om
9. Dimensions of chamber :W e 055m D = 0385m ;i H = 055m
. o B 7
o2 oo
'_'] ) A
v © C o
#1 #3
€ { ?9‘1—
< [ |
vi |
- H/2
- < & 26 /
| Yv_{z_—:.—: - #7 ;
5, L
R 2 ”,JM]:_?? - A7
A |
W (= 1.0m)
[ Diagram of Chamber v
PAGE 2/3
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‘ CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. _‘\..v'\'\‘_';"uh
\‘ C CS 45/48 Soi Salatharmasop3], Satathammasop Rd., a%
\ Salathammasop, Thawewatthana, Bangkok 10170 Thaland '—/’7'-\\,??\ :

5

NSC.TSATIS 17023
CALBRATION 0260

Tel : 0-2408-B474-5 Fax : 0-2008-8477 Email : info@crystalcal.com vavw.crystatcal.com e

CERTIFICATE OF CALIBRATION

Certificate No. ; 22-543-006
lssue Date - 18 July 2022 Work Order No. : 22/943

Tablel : Reporting of Temperature Distribution

— Average Measured Temperature (*C) @ Sensor No. Uncertainty
ation ncertain
(Sensor No.9 is REF)
point {"C)
#1 #2 #3 #4 #5 #6 #7 L) L +{"C)
170 169.7 170.0 1702 169.8 1721 168.7 1709 168.7 169.3 15

Table 2 : Reporting of Performance check

Indicator Indicator Reading (°C) Stability Uniformity Overall variation
Set Point (*C) MAX MIN Average +{°0) °C) {"C)
170 170 170 170 0.8 11 a1

Note

Calibrate items it good condition and this repart customer request and accepted In certificate

The reference sensor is preferably located of the geometric cernter of chamber

The measured termnperature data readout Dy software “Benchling Datatogger 3°

The quoted uncertainty include * Stabillty * and " Loading effect (20% of Temp Uniformity) *

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor

Uniformity - the maxmum difference of measured temperatures at any sensors and the measured temperature

a1 the reference location which are cbserved at the ame tme of at 2s close an obsenvation time a3 possible

to determing the temperature patiern ar homogeneity within the chamber under steady state conditions.

Overall Variation - The difference of the maxmum ang minimum measured temperatures througout cbsenation time, v
Ingacating Termper@iure - the average reading of indicating oevice that forms the integral pan of the enclosure. %

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 providing

a level of confidence of appraximately 95%.

~END-

PAGE 3/3
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CALBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-005
Issue Date - 14 July 2022 Work Order No. : 22/543

Customer Name : ANALYTICAL LABORATORY SERVICE CO., LTD.
611/277-279 Soi Watchan Nai, Charoenkrung Road,
Bangklo, Bangkholaem, Bangkok, Thaitand 10120

Date of Received + 14 July 2022

Date of Calibration : 14 July 2022

Instrument Details . Description Temperature Controlied Enclosures [Incubator]
Manufacturer - BINDER
Mogel . BD 115
Serial No. : 07-19525
ID No. ¢ ALS07.0142/50
Resolution : 01°C
Location ¢ Laboratory

Calibration Method = This instrument was calibrated by insert standard thermometer into the chamber
according to calibration procedure no. OWI-T-10 follow up to TLAS G-20-1/02-08
(€) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures,

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C
Humidity : Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,
which realize the unit_ of measurement according to the Intemational system of
Units (S) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990,

Calibrated by $ Mr. Anurak Deewongwan Approved by : &“/
Calibration Engineer ( Mr. Anuwat Yaklermjit )
Laboratory Manager

r This certificate may not be reproduced other than in ull except with the prior written approvat of Crystal Calibration Sales and Service co,, Ltd, ]

Crystal Calibration Sales and Service Co,, Ltd. PAGE 1/3
45/48 Salatharmmasop 31, Salathammasop Rd. Salathammasop, Thawewatthana, Banckok 10170
Phone :  0-2408-8474 Fax. 0-2808-8477 hutp//www.crystalcal.com Emall : Infogcrystalcal.com
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NSC-TISLTIS 17025
CALBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No, : 22-943-005
Issue Date 14 July 2022 Work Order No, : 22/943
Details of Calibrati
1. Reference Standards Instrument
Instrument Model Serial No/ins No. Certificate No. Due Date
Data Acquisitan unit 49728 MYS59002085 21-1039-005 24 November 2022
Sensor type RTD RTOM 101-109 21-1039-005 24 November 2022

2. Certificate traceble : This certificate traceabie to The International System of Unit refer to

Crystal Caldration Sales and Service Co., Ltd. , NAC Calibration Na. 0260

3. Condition of item
| 4. Calibration site
5. Result of Callbration

: Used

On - Site

¢ Without adjustment

6. Evaluate Condition

Time Constant 1
; Off
. None Fan Speed

Hour 6  Minuts At cal. point

Alr vent
Fan speed status
7. Calibration note

The results reported in this certificate refer to the condition of Instrument on
the process into the steady state of chamber
8. Sensors Instatlation Diagram

When ;  Sensoc installation locetion in Chamber @ Working Space

A = Distance between sensor and wall of chamber 15 3 cm

2. Dimensions of chamber W = D=

038 m H

055 m p 055m

t

H(410m)

8

—

-0

H‘\
T

W (=1.0m)

[ Diagram of Chamber l

35

Al
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NSC-TISKTIS 17035
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No, : 22-943-005

Issue Date 14 July 2022 Work Order No. : 22/943

Tablel : Reporting of Temperature Distribution

Average Measured Temperature (“C) @ Sensor No,

Calibration Uncertain
' {Sensor No.9 is REF) v
point (*C)
#1 #2 #3 #a H5 #e #7 e #9 =(°0)
350 35,04 3514 3487 3495 34,84 35.08 3688 34.85 3007 0.2¢

Table 2 : Reporting of Performance check

Indicator Indicator Readine (e Stabllity Uniformity Cverall variation
Set Point {°C} MAX MIN Average * (*C) (*C) (*C)
361 36.1 36.1 36.1 0.06 0.20 038

Note

Customer would Like 1o find internal temperature in chamber and this report customer request and accepted in certificate
The referenice sensor 15 preferably located of the geometns center of chamber

The measurad temperature data readout by software "Benchlink Datalogger 3°

The quoted uncenainty include " Stability * and * Loading effect (20% of Temp Uniformity) *

Stabdlity - one-haif of the createst maximum difference ;3( measured temperatures at any one sensar.

Uniformity - the mawemum difference of measured temperatures at any sensors and the measured temperature

at the reference location which are abserved at the same time or at as tlose an cbrervation time as passibie

to determine the temperature pattemn or homogeneity within the chiamber under steady state conditions.

Overall Varigtion - The difference of the maxmum and minimum measured temperatures througout obsenvation time.
Indicating Temperature - the average reading of indicatng device that farms the integral part of the énclosure

A

This result of catibration was found accurate as shown on date and place of calibration only,
The reported uncertanty of measwurement was based on a standard uncertainty multiplied by a coverage factor k«2 prowding
a level of confidence of approximately 95%

~END— PAGE 3/3
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NSC-TI5HTIS 17025
CALMRATION Q260

CERTIFICATE OF CALIBRATION

Certificate No, : 22-943-004
Issue Date ;18 July 2022 Work Order No, ; 22/943

Customer Name i ANALYTICAL LABORATORY SERVICE CO,, LTD.
611/277-27% Soi Watchan Nai, Charoenkrung Road,
Bangklo, Bangkholaem, Bangkok, Thailand 10120

Date of Received ;14 July 2022

Date of Calibration : 14 July 2022

Instrument Details Description . Temperature Controlled Enclosures [Incubator]
Manufacturer = BINDER
Model : BD 115
Serial No. . 07-12531
1D Ne. : ALS07.0141/50
Resolution ¢ 0.1°C
Location i Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the chamber
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08
(E) : Guidelines for Calibration and Checks of Temperature Cantrolled Enclosures.

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C
Humidity ¢ Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitaring 220 VAC + 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI) and The temperature scale in use at this laboratory is The International
Temperature scaie of 1990,

Calibrated by  : Mr. Anurak Deewongwan Approved by : =
Calibration Engineer ( Mr, Anuwat Yaklermyjit )
Laboratory Manager

I This centificate may not be reproduced other than in full except with the pror witten approval of Crystal Calitsston Sales and Service co., Lid |

Crystal Calibration Sales and Service Co., Ltd, PAGE 173
45/48 Salathammasop 31, Salathammasop Rd, Salathammasop, Thawewatthang, Bangkok 10170 %
Phone :  0-2408-8474 Fax: 0-2408-83477 http//www.crystalcal.com Email : info@crystalcal.com )
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{ Ted ; 0-2608-8274-5 Fax : 0-2408-8877 Ermail . infogcrystalcal.com wwaw.crystatcal.com - NSC-TISATS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-004

Issue Date 14 July 2022 Work Order No. : 22/943
Details of Calibrati
1. Reference Standards Instrument
Instrument Model Serial No/Ins No, Certificate No. Due Date
Data Acquisition unet 34972A MY55002085 21-1039-005 24 November 2022
Sensar type : RTD RTD# 101-109 21-1039-005 26 November 2022
2. Centificate traceble : This certificate traceable 10 The Intemationa) System af Unit refer to

Crystal Cabibration Sales and Service Co,, Ltd. , NAC Calibration No. 0260

3. Condition of item : Used

4. Calibration site : On - Site

5. Result of Calibration : Without adjustment

6, Evaluate Condition ; Time Constant - « Hour 33 Minute At cal, point /T
Alr vent . Of
Fan speed status : None Fan Speed

7. Catibration note + The results reperted in this certificate refer to the condition of instrument on

the process inte the steady state of chamber

B. Sensors Installation Diagram 1 When;  Sensor installation location i Chamber @ Working Space
A = Distance batween senso and wall of chamber is 5 em
9. Dimensions of chamber t W= 05m 7 D = 038m i H = 055m
™ $a
. < e |
#1 #3
|
— #9
E |
< | A T
= { A
— H/2
= | qIQG : /
1 w2 i
B ST '
A
J pra 1A
=
LA I
W (< 1.0m)
I Diagram of Chamber |

2

PAGE 2/3
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. 2,

45/a8 Soi Salathammasopal, Salathammasop Rd., %;}

Salathammasop, Thawewatthana, Bangkok 10170 Thaitand ",:I//,-\‘Q\\:

Tel : 0-2608-8474-5 Fax : 0-2408-8477 Emall : infogcrystalcal.com vaww.crystalcal.com A Tesms 108
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-004
Issue Date : 14 July 2022 Work Order No. : 22/943

Result of T Distributi | Perf Check
Tablel : Reporting of Temperature Distribution

Average Measured Temperature (*C) @ Sensor No.
Calibration ¥ - Uncertainty
(Sensor No.9 is REF)
point ("C) -
#1 #2 #3 wa w5 Heé u7 “e #5 % (*0)
350 3519 35.20 35.06 3507 3501 3512 3503 3510 3501 0.24
415 4207 42,07 4185 2183 ay.7s 3186 4178 4187 4178 0.24
550 55.60 55.63 55,18 55.23 55.18 55.23 5508 5458 55,10 0.27

Table 2 ; Reporting of Performance check

Indicator Indicator Reading ‘o Stapility Uniformity Overall variation
Set Point (*C) MAX MIN Average * ("0) (*C) (“C)
345 305 345 345 0.03 021 023
405 .S 405 ag.s 0.04 0.33 0.37
528 528 528 528 0.07 0.59 0.75

Note

Customer would like to find internal temperature in chamber and this repart customer reguest and acceptad in cenificate

The reference sensor is preferably located of the geometric center of chamber

The maasured temperature 0ata resdout by software "Benchiink Datalogger 3°

The quoted uncertainty include * Stability * and * Loading effect (20% of Temp Unifarmity)

S1ability - one-half of the greatest maximum difference of measured Temperatures at any DN Sensor

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature

a1 the reference location which are observed at the same time or 3t #s close an observation time as possible

1o determine the temperature pattem or homageneity within the chamber under steady state conditions.

Qveraill Varigtion - The difference of the maximum and minimum measured temperatures througaut observation time,

Indicating Tempsrature - the average reading of indicating device that forms the Inteargt pant of the enclosure, ﬁ Y
This resultt of cailbratian was found accurate 35 shown on date and place of calration only,

The reported uncertainty of meassurement was based on a standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approdmately 35%,

—END— PAGE 373
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No, : 22-943-001
Issue Date : 14 July 2022 Work Order No. : 22/943

Customer Name 1 ANALYTICAL LABORATORY SERVICE COQ., LTD.
§11/277-279 Soi Watchan Nai, Charoenkrung Road,
Bangklo, Bangkholaem, Bangkok, Thailand 10120

Date of Received 14 July 2022

Date of Calibration : 14 July 2022

Instrument Details : Description : Electronic Balance
Manufacturer - METTLER TOLERO
Madel : 6GAg02-S
Serial No. : 1121250812
ID No. : ALS07.0079/45
Resclution :001¢
Capacity : 4100 ¢
Location ; Laboratory

Calibration Method : This calibration was conducted by using in-house method according to calibration
procedure no. CWI-B-01 based on UKAS LAB14 edition 6, October 2019

Environmental Condition
Temperature : Maximum 24.5°C / Minimum 23.7°C
Humidity ¢ Maximum 47%R.H, / Minimum 45%R H.
Alr Pressure @ Maximum 997 3hPa / Minimum 997.2hPa

Traceability of Measurement
: This certificate of callbration documents the traceability to national standard,
which realize the unit of measurement according to the International system of

Units (51)
/
Calibrated by : Mr. Wuttinun Yindeepot Approved by : -
Calibration Engineer ( Mr. Anuwat Yaklermyjit )

Laboratory Manager
This certificate rmay not be repraduced other than in hil except with the prar written approval of Crystal Callbration Sales and Service co., 1td I

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
45/48 Salatharmmasop 31, Salathammasop Rd. Salathammasop, Thawewatthana, Bangkok 10170 ﬁ
Phone :  (0-2408-8478 Fax: 0-2408-8477 http/Awww.crystalcal.com Email - info@crystaical.com
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15/a8 Soi Satatharmmasop3l, Salathammasop Rd.,
Salatrammasop, Thawewatthans, Bangkek 10170 Thatand 7‘{,%\\}?

ok, e
Tel ; 0-2008-8474-5 Fax ; (-2408-8477 Emall ; info@crystalcal.com weav crystalcal. com ke

NSTTISITES 17028

CALIBSATION 0260
Certificate No. : 22-943-001
Issue Date 14 July 2022 Work Order No, : 22/963
Details of Calibration
1. Reference Standards Instrument
Instrument Capacity of Weight Serial No. / 1D No. Certificate No. Due date
Waeight Class F1 1mg to Sky 30402687 21-828-001 / 21075774 12 September 2022
2. Certificate traceable Thes certificate traceable to The internationat System of Unit (St Urst)
3. Condition of itern Used
4, Calibration site On-site
Result of Calibration
L. Calibeation result : Check performance before calibration
Applied Weight galance Reading Correction Value Uncertainty Coverage Factor
g g g {2} ¢ (k)
2000.00 199047 0.33 0011 205
4000.00 3999.67 033 0014 200
2. The result of check perfarmance in frist step has to Reset span
3. Calibration result ; After set span by Internal Calibration
3.1 Repeatability number of repeatability is 10 times
Norminal Value {(g) | Standard Deviation of Reading ( ¢ )
2000 0.00516
4000 0.00422
A2

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

a level of confidence of approumately 95%

The reported uncertainty of measurement was based on a standard uncenainty multiplied by » coverage factor k«2 providing

PAGE 2/3
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

45/48 Soi Salathammasap31, Satathammasop Rd.,
Salathammasop, Thawewsatthana, Bangkok 10170 Thailard -: — :_
Mrehit™ S

Tel : 0-2408-8474-5 Fax : 0-24068-8477 Email : info@crystalcai.com wavw crystalcal.com NSC-TISHTIS $7025
CALIBRATION 0260

R L L
o l:.’

g

>)§<<

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-001
lssue Date 14 July 2022 Work Order Neo. : 22/943%

3. Calibration result : After set span by Internal Calibration (continued)

3.2 Eccentnic or Off-center Errac A mass of 2000 ¢ was placed and moved to various position on pan.

Result of Eccentric Error
Position 1 2000.00 e
> ¢ Position 2 2000.01 g
7 ‘ 3 Position 3 2000.03 Q
Position & 1999.99 [
¥ = =3 Position 5 194200 ¢
{Maximum Differerce) 001 g
3,3 Departure of ingication from nominal value
Applied Weight Balance Reading Correction Value Uncertainty Coverage
$ g g () g Factor (k!
Unload 0.00 0.00 0.010 205
5.00 5.00 0.00 0010 205
10.00 10.00 0.00 0.010 2405
50.00 50.00 0.00 0.010 205
100,00 100.00 0.00 0.010 205
200.00 109,99 0.01 0010 205
300.00 29999 0.01 0.010 205
400.00 399.99 0.01 0.011 205
500,00 400,99 0.01 0.011 205
1600.00 999.98 0.02 0.011 208
2000.00 2000.00 0,00 0011 2,05
3000.00 3000.02 0.02 0014 2.00
4000.00 4000.02 0.02 0.014 2.00
Note
Calibrate iterns i good condition and this report customer request and accepted i cemficate /4‘ v

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by 8 coverage factor k=2 providing

alevel of confidence of approximately 95%.

—END— PAGE 3/3
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-943-007
Issue Date ¢ 14 July 2022 Work Order No. : 22/943

Customer Name . ANALYTICAL LABORATORY SERVICE CO., LTD.
611/277-279 Soi Watchan Nai, Charoenkrung Road,
Bangklc. Banegkholaem. Bangkok, Thailand 10120

Date of Received : 14 July 2022

Date of Calibration : 14 July 2022

Instrument Details : Description . Water Bath
Manufacturer | LABWIT
Model  ZSXH-618
Serial No. . D15878aE
ID No. + EQ-61-013
Resolution : 01 %«
Location - Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the liquid
bath according to calibration procedure CWI-T-11 in-house methods based on
ASTM ET713-80 (Reapproved 2006}

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C
Humidity . Area Montitoring between 309%RH to 85%RH
Line Voltage : Area Monitorine 220 VAC « 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (Sl) and The temperature scale in use at this laberatory is The Internationat
Temperature scale of 1990.

A2

Calibrated by : Mr, Anurak Deewongwan Approved by :
Calibration Engineer { Mr. Anuwat Yaklermijit )
Laboratory Manager
I Trés certéicate may not be reproduced other than in full except with the prios weitten approval of Crystal Calibeation Sales and Service ¢o. Ltd J
Trystal Calibration Sates and Service Co., Ltd. PAGE 1/3

45/a8 Salathammasop 31, Salathammasop Rd. Salathammasop, Thawewatthana, Bangkok 10170

Phone ;  0-2408-5474 Fax: (-2608-8477 http/Awwwicrystalcalcom Email : info@crystalcal.com
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NSC.TISLTIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 22-963-007

Issue Date : 14 July 2022 Work Order No. : 227943
Details of calibrati
1. Reference Standards Instrument
Instrument Model Serial No. / 1D No. Certificate No. Due Date
Data Acguisition unit 3497258 MYS7006241 22-322-018 22 April 2023
Sensor Type RTD Channel 101 1o 105 22-322-018 22 Apeh 2023

2. Certificate traceble

: This centificste raceabie to The international System of Uni refer 1o

Crystal Calibration Sales and Service Co., Ltd. , NAC Catibration No. 0260

3, Condition of item 1 Used

4. Calibration site 1 Onesite

5. Result of Calibration 1 Without Adjustment

6. Evaluate Condition ¢ Time Constant d 1 Hout & Minute
Type of Control A PID Control

7. Calibration note

Ciculate pump value : Fixed circulate pump

Testing liguid bath use media s Water

the process into the standy state of Liguid Bath

8. Sensars Installation Diagram

o

At Csl. poimt aas

1 The results reported in this certificate refer 1o the condition of mstrument on

= =
\ \\ R\
\
%2 : ST & .
. - -
o Liquid
----------- 5 " 2 £3, 84 d
L4 :’ 0. : D s ss|] ot B
¢ . o i ! ! .
o o 1 :
: - ]; £ [ . A i |4
.‘4" ' mT* 2 - —
Top View |gorr—a| Cross View T

PAGE 2/
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o NN _
) Tel:0:2408-8474.5 Fax : 0-2008-8477 Emist : ifogerystalcal com wawv orystical.com han N
ti— CALIBRATION 0260
Certificate No, : 22-943-007
{ssue Date 14 July 2022 Work Order No. : 22/943
Result of Temperature Distribution and Performance Check
Table 1 ; Reporting of Temperature
i Aversge Measured Temperature (°C) @ Sensor No. yomy
nc N
Ek {Sensor No.5 i REF) .
paint (*C) -
#1 #2 "3 "a WS 2 ("C
445 2450 44,52 £4.52 24,52 2451 014
Table 2 : Reporting of Characterization Result
Indicator Indicator Reading (*C) Stability Uniformity Overall varlation
Set peint (*C} MAX MIN Average +(°Q) (*C *Q
a3é a3 636 air 0.02 0.01 0.05
Note :

Customer would ke to find internal temperature in bath and this report customer request and accepted n centficate
The reference sensor is preferably located of the center of bath
The measured temperatwe data readout by software "Benchlink Datalogoer 37
The quoted uncertainty include ™ Stability " and exclude” Loading effect (204 of Temp Uniformity) *
Stability - one-half of the greatest maamum difference of measwred tempearatures at any one sensor.
Unifcemity - the maximum difference of measured temperatures a1 any Sensors and the measured temperature

1 the reference location which are observed at the same time or at 85 close an observation time as possible to
determine the temperatuse pattern ar homogenelty within the bath under steady state conditions,
Quersll Vanaton - The difference of the maxdmum and minimum measured temperatures throuscut obsenvation time
Indicating Temperatirs - the average reading of ndicating device that forms the integral part of the enclosure,

A

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

The reported uncertainty of meassurement was based on a standard uncertainty multiplied by a coverage factor k=2 providing

3 level of confidence of approximately $5%.

—END-— PAGE 3/3
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momstin matiuing 02 356 1111
mumsiiu wenansediad 02 270 6699
munsiu nokefiedo 02 515 9999
mumsiin wnuad 02 088 8955
Fmnrue e e 02 287 3101
nesdsiunmirulnu 02513 5658
:uv':immﬁa‘invimm‘m 02 482 7213
ininawdaaiou mmu 1555
!m?m'ngaun 1 1811
(ATIVROULTENRITIN)

audnunumIenss 1197
Qué*}ﬁgm:«ﬂﬂiw 1130
sudeysnmimh 1125
Wawdd myeedng 02 582 0226
vinmIowind 1687

All Thal Tax 02 018 5799
MC Deilvery 1711
Plzza Hut & KFC Delivery 150
S&P Delivery 1344
The pizza Company, Burger King 1112
Chester Grill 1145
OISHI Delivery 1773
MK Delivery, Yayoi 02 248 5555
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