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FWhased
1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?
Bariumn Digestion, Direct Nitrous Oxide-Acetylene Flame Method®?
Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method!?
2) 5-Day BOD Test, Membrane Elecirode Method®
g Cadmium Digestion, Direct Air-Acetylene Flame Method?
5 Chermical Oxygen Dernand Closed Reflux, Colorimetric Method®
6 Color ADMI Weighted-Ordinate Spectrophotometric Method®
7 Copper Digestion, Direct Air-Acetylene Flame Method®
8 Cyanide Distillation, Colorimetric Method?
9 Formaldehyde Distitlation, Cotorimetric Method™!
10 Free Chlorine DPD 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 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™®
17 pH Electrometric Method®
18 Phenols 1) Distitlation, Chioroform Extraction Method®
2) Distillation, Direct Photometric Method®?
19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
20 | Sulfide ZnS Precipitation, lodometric Method®
21 | Temperature Laboratory and Fietd Methods®
22 | Total Dissolved Solids Dried at 180 °CH
23 | Total Kjeldaht Nitrogen Macro Kjeldaht Method?
24 | Total Suspended Solids Dried at 103-105 °c?
25 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calcutation™
26 Zinc

Digestion, Direct Air-Acetylene Flame Method®
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 239 ed. Washington, DC: APHA, 2017.
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TECHNOLOGY PROMOTION ASSCCIATION (THATLAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION ARD TESTING SERVICES ;;;!//E‘{:\%'S
53444 PATTANAKARN ROAD 501 14, SUANLUANG, SUANLUANG BANGROR 10250 RO
HEC-FISI-TIB1 7625
TEL. (:-2717-2000-27  FAX, 027109484 CALIBRATION G003
Cert.No.; 22CH1158 .
Page.: Taf 2

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Eutech
Model : pH 7G0
Serial No. : 2858459
iD Mo. : LB-Eq-027
Condition As-Received: Used ftem

Received Date ;
Calibration Date :

Reference :

31 August 2022
01 September 2022
2208-1091WN-1

Submitted by : Special Lab Envi And Consuitant Co,,Ltd
47191-93 Moo 3 Thambon Tha-it,
Pakkret Nonthaburi 11120

Ambient Temperaiure : (25 + 2.8) °C

Relative Humidity : (50 % 15} %

Calibration Procedure :

Caiibrated by :

Approved by :

(/ )} Malee Butkruea
{ ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

in - house method :

- CP-CHS5 by direct measurement with standard
voltage cafibrator and direct measurement

with certified reference material {CRM)

Warakom bLerngagtraku!

Nl -

Approved Signatory

6 September 2022

The Uncertainties are for a confidence probability of approximately 95%

This cortificate muy ot e repruduced oter thas io full, escept vl e priet wiiien

Approvit of (e boad of Cerporme Servives ? Fampment Calibration und Testing Sorviees.

A 00448175



Cert. No.: 22CH1158
Page.: 20of2
Condition of this calibration result
1, Reference Standard Instrument -
Instrument Serial No. 1D No, Cerf. No, Due Date
1) Document Process Calibrator 43160066 130RC092 22E1223 13 Apr 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 : The measurement resulls are traceable to St through CPA chem Lid.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot Mo, Exp. date
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.885 CPA chem 784122 14 Feb 2023
pH 10.008 CPA chermn 823323 20 June 2023

3, This certificate is valid only to the item calibrated on daie and place of calibration.
Calibration Resulis

Function : mV Measurement

Performing standard curve by Fluke at pH {4,7,10)

Hominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH rf:V mY pH (emV) k
pr Meter 4.00 177 .48 177.4 4,01 0.058 2.00
S/N.; 2858459 6.86 8.28 8.3 6.86 0.058 2.00
7.00 0.00 0.1 7.00 0.058 2.00
218 -128.97 -128.9 9.19 0.058 2.00
10.00 -177.48 -177.4 10.01 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | ptl measurement factor
{mV) (%) k
pH Elechrode 4,008 4.01 177.4 0.0085 2.05
SN 3101624 6.985 6.98 30 0.0059 2.00
10.008 10.01 -169.4 0.0092 2.00

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

~nlo-

Walyy, .

a 1124653
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ji=amn

CORPORATE SERVICES 3 EOUIPMENT CALIBRATION AND TESTING SERVICES ?@\C
53404 PATTANAK ARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 10250 bt HSC.FISLTISI7675
TEL. (12717300077 FAX 0-2719-9484 CALIBRATION 0503

Cert. No.: 22LM126
Page.: 1of 2

Certificate of Calibration

Equipment : pH Meter with Sensor

WManufacturer : Eutech

Model : pH 700

Serial No. : 2858450

iD Mo. : LB-Eq-027

Submitted by : Special Lab Envi And Consultant Co. Lid

47/91-93 Moo 3 Thambon Tha-it,
Pakiret Nonthaburi 11120

Location : Chemistry Calibration Lab.2
Received Order : 31 August 2022

Calibrated Date : 1 September 2022
Ambient Temperature : (26 +10)°C

Relative Humidity : {(50£30)%

AC Line Voltage : {220£22)V

Galibrated by : Warakeorn Lerngagtrakul
Approved by : %jﬁg& .

Approved Signatory
{ ) Pomthippa Tameyakul
{/ ) Malee Butkruea
{ ) Suwit Imjai

issue Date : 6 September 2022

The Uncertainties are for a confidence probability of approximately 95 %

This covtificale may wal be reproducad ot thag in full, except with the prios writen

Approval of the head of Corporate Jervices 3 Tquipaant Cabibration eid Tesvng Sarvices,

A 0044821



Equipment :

Condition As-Received :

Reference :

pH Meter with Sensor
Used liam

2208-1091WN-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-0T01 according to comparison with

industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on [TS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Cert. No.: 221.M128
Page.: 2 of 2

Instrument Model Serial No. Cert. No. Due Date

1} Digital Thermometer 5308 20410013 221555 06 May 2023

2. This 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.

Resulf of Calibration :- {*} Without Adjustment

Function : Temperature measurement.

This instrument was connected with  temperature sensor, S/N.: PHSTEMBO1P

Calibration| Immersion Standard uuc* Error Uncertaint Coverage

Point Depth Temperature Reading I —HeenamY Factor
{¢) { mm } (°C) (*C) (*C) (£°C) k
25.0 80 25.004 250 -0.004 0.16 2.00

UUC* : Unit Under Calibration

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

-00o-

Wk, .

a 1124911
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SEfITT-96/ 178 Moo 6, T. La-harn, A. Bangbusthong, Honthebarl 111190
Tel: 0 2191 6479 Fox : § 2191 6480 wabsiie : www.thermology.co.ih

NSC-TISI-TISIT02S
CALIBRATION 09

CALIBRATION CERTIFICATE

Bate of lssue Jun 14, 2022 Cert Ho. 2212120
Site Calibration Order io. 22060240
Gustomer SPECIAL LAB ENVI AND CONSULTANT CO., E7D.

47/91 Moo 3, Tha-It. Pakkert, Nonthaburi 11120

Place of Calibration  #enlfidinmsTieszdigmnieimand

Dascription Cven

Mode! N30

Servial No. 81200284
1D.No. LB-Eq-037
Date of Receipt Jun 089, 2022

Date of Calibration Jun 09, 2022

Environment

Temperature {Min) 334 °C {(Max)} 346 “°C
Relative Humidity {Min} 463 %RH  {Max} 607 URH

Calibration Method

Wi-17 - The reference thermometer was placed into the chamber and measursmant was performed based on AS-2853.

The lemperature scale in use at this [aboratory is the internafional Temperature Scale of 1990,

Standard
1) Data Acquistion with Sensor Model 349724 S/N. My42007789, Certificate No. QR21-2921, Calibrated by
Quatity Reborn Co., Lid., GNAG Calibration No. 0292,

This coriificaie is traceable 10 8§ umt,

Page 1 of 4 ™ ?’\—,

Tins cofdicale 5 1ssued 1n aocordance will e conditions of Tharmology Laboratory The traceability ta recognised national standard and the

wivt of measurament reaksed sl sorresponding nakonal standard iaboratory. This cerliticate may nol be reproduged olber than in full except

with the pror writlen approval of lahoratory
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CALIBRATION CERTIFICATE

Date of Issue Jun 14, 2022 Cert No. 22/2120
Siie Calibrafion QOrder No. 22080240

Results {without adjustment)
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Posifion of reference thermometers were placed
Note.

1). Dimansion (W x L x H} is 40 x 25 % 32 cm.

2). Stabildy - greatest one half of difference between max peak and min peak of each reference probea
measured temperature obtained during the calibration interyal.

3). Uniformity - the maximum difference of measured temperaiures at any sansors and he measurad
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the fempearature pattern or homogeneity within the chamber under steady state conditions. The

reference sensor should preferably be located at the geometric center of the chamber.
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NSC-TISE-TIS 17028
CALIBRATION 815

Date of iIssue

Site Calibration

CALI]

Jun 14, 2022

Results fwithout adjusiment)

SRATION CERTIFICATE

Cert No. 22/2120
Order No. 22060240

Uuc yuc Refarence Stability Uniformity Uncertainty
Setting Reading Thermomster
(cy (°C) (°C) +{°C) (°C) £(°C)
Position 1 103.840
Position 2 104.019
Position 3 103.875
Position 4 103.928
104.0 104.1 Position 5 103.797 0147 0.840 0.48
Position § 104 478 .
Position 7 103,278
; Position 8 103.713 :
§ Pasition § 104,053
B uuc . UUC Reference Stability Uniformity Uncertainly
Setiing Reaging Thermomster
("G (*C} (°Cy £0°C) {°C) x(°C)
Position 1 149.663
Position 2 149893
Position 3 149.783
Position 4 143.808 .
{ 150.0 150.0 Position 5 148,700 0477 1.044 0.74
Position 6 150435
Position 7 148.805
Position 8 149.328 ;
i Position 9 149.755 i
Page 3 of 4




SEFLTT-96/ 178 Moo 6, T, La-bere, A, Bangbuathong, Nonthabusl 111190
T Tel: {20191 6479 Fax: G 2191 64380 webslic | www thermology.cadh

CALIBRATION 0169

CALIBRATION CERTIFICATE

Date of Issue Jun 14, 2022 Cert No. 2212420

Site Calibration Order No. 22080240

Results (without adiustment)

uc uuc Reference Stability Uniformity | Uncertainty

Settng Reading Thermometer .

(") {"c) {°c) +(°C) (°C) “{*C)

} Position 1 178378

Position 2 179.825
Position 3 179861
Position 4 179.768

180.0 180.0 Position & 178.751 0276 1.266 0.57
Position 8 180.66%
Position 7 178686 )
Position B 179.283
Position § 179.567

The stabitity and uniformity was taken into account in the measurement unceriainty stated.
The above resulis are valid exclusively for calibration samples as mentioned in the report.
The reported expanded uncertainty is based on a standard uncertainty muitiplied by a coverage factor k=2,

providing a fevel of confidence of approximately 95%. The uncertainty evaluation has been carried out in

accordance with ONAC reguirements.

; -
APPROVED SIGNATORY ‘Dr (\if"\
{MR. DAMRONG MULSING)

Page 4 of 4




L,

i3
P
L
I
T3
Z
<z
Zi
¢Er ot
£
O
oL
gt R

&2
L
o
&
&

- geven

CHEED
ke
Bh:oaad
SEFOOL
BEVG
TEHT

gt
A
SPEgeL

g
g

2

zv

- o

LSS
- G
PGt

L gvzat

. g
BEFE

5

TE

B

74
EpL 3L

v0
il
- iR R 21
L rweti
PTEL
Tt
L
ZEEl

- SER0G

L b

e
-5y
eim e GPTLRL

1 zp
v
7y

ST — o
jLe

Ledes

[Lrag=

jerareit
[LEsEs )
[vocaie iy
gL
LAk
WEEL
GO
OOEg
GO
EYBR
LEA RS
Ay T
WO
R
OO0 L
xakriad
[yl
Ja ey
JeCeresiy
Jerek-aih
jeeraty

(U]

BBy~

SUTTE

Ut

LG

Pl L]

b [ R

1 LIS

AE0-DI-@7 OOl ¥BZ0GZIE NS OENN 1spoly

QCLET epus) UBA() My J0H

snojen) ewfisg




. - ' . &, fopanss ’

L 3.4 W LT .

F166-7 Moo 2, Sukhaprschazan 3 Bd., Bengpood, Palikred, Nonthaburi 11120 CALBRATION 0650
Teli025 964-8211 Fax.(02) 984-5155, e-mall  calibratech cal@ivalios.com, calibratesh . cal@hotmail com

Certificate of Calibration
Certificate No. : 65-200126-1 Page : 1 of2

Submitted by : Special Lab Eavi and Consultant Co., Lid.
47/91 Moo 3, Tambei Tha-ft, Pakkret, Nonthaburi 11120

Equipment : Electronic Balance
Manufacturer : AND Model : GR-200
Serial No. : 142435322 ID No., : LB-Eg-016
Capacity : 210 ¢ Resolution : 0.0001 ¢
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Lid.
Ambient Temperature : (2680270 "C

: "'Relativé_ Humidity : (53.610357) Sl

Alr Pressure

1006.0 mbar: -

Date of Recelved : 27 April 2022

Date of Calii_j'gjét:ion : 27 April 2022
Date of Issue 3" 03 May 2022 )
Calibrated by : G Alkaradath Thippi(jhai

Calibration Method In-house method CAL-M200! based on UKAS Publication ref : LAB 14

an

Edition 5. July 2015

Reference Standard Instruments : This certification is traceable Lo the Intemational System of Units

Standard Weights

1D No. Cert. Mo, Pue Date Traceability
E261-E2624 Co2213103 18 Nov 2022 National Institute of Metrology (Thailand), (NIMT)
Approved by :

{ Surachai Promthong )

Laboratory Manager

The Uncertainties are for o contidence probability of approximately 95%

- This cerifioate may not be reproduiced other than in full except with the prior written approval of the Calibraiech Co,lid. "




i T . . 1
Calibratech Co.,Lid.
ST Moo 2, Bukheprechasan 3 Rd, Bangpood, Pakkred, Nonthabun 11120
Tol 102} 964-6211 Fan (2] 964-5155, email © calivratach. cal@yaboo.com, calibratzch cal@homail.eom

Certificate of Calibration
Certifieate No. : 65-200126-1 Page : Zof 2

Resuit of Calibration : Without Adjustment

UUC Conditien As-Received :  Good

Depariure of indication from nominal value

Nominal Value Correction Uncertainty
{g) (g) * (g)
1.001 a.0000 0.00011
.01 ' (14060 o 0.00Mm1
L1 £.0000 0.00011
0.3 -6.0001 0.00011
T2 08000 000011

5 L0 0.00012

10 £:0000 0.00012:
50 0.0001 0.00014

100 oot 0.00020.

200 00001 0.00038

This result of calibration was found securate as shown on date gnd place of cafibration only.

This reported uncertainty of measurement was based on a standard uncertaingy mutiplied by a coverage factor k= 2,

providing a level of confidence of approximately 95%

Eccentric error Load test : 6 g
A B ¢ D E
-0.0007 (L0000 0.0006 0.0000 0.00060 £

Repeatability Load test : 200 z

“ Stdev, : 0005 g

M




Calibratech Co. Lid. ke

NSC-TISI-TIS 17025
F06-7 Bos I, Sukleprachasus 3 Rd., Bangpood, Pakkead, Nomthabai 11120 CALIBRATION 0030

Tl G2 954-6211 Faxf02) 9643155, ermait | calibratech. calfitvshoo oo, calibratech caléihovnaileom

Certificate No.

Submitted by :

Equipment :

Environment

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

Calibration Method :

& g

Certificate of Calbibration
65-210421-1 Page : 1 of2

Special Lab Envi And Consultant Co.,Ltd.
47/91 Moo 3, Tambol Tha-IT, Paklret, Monthaburi 11120
Weight

Manufacturer: LS Material : Stainless Steel

Weightsize: lg

ID No. : LB-Eq-034

Assumed density of weight 7950 kg/ m
Assumed Air density : 1.2 kg/ m3
Ambient Temperature : (20 +2) °C

Relative Humidity : (50 + 10) %
Alr Pressure : 1009.5 mbar
01 September 2022

05 September 2022

05 September 2022

Wuttichai Swatphong

In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

Reference Standard Instroments @ This certification is traceable to the International Sysiem of Units

Standard Weights

[D No, Cert. No. Due Date Traceability

E221-E2210 MM-(042-22 21 Mar 2025 National Institute of Metrology (Thailand), (NIMT)
Approved by :

{ Surachai Promthong )

Laboratory Manager

The Uncertainties are for & confidence probability of approximately 95%

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




Calibratech Co.,Ltd.
Fignd oo 2, Bubhapochasan 3 Bd., Bangpood, Fakloed, Mombiabord 11120
Tel.(023 64-6211 Fax {023 9645155, eomuil : calibrateeh_ califyahos.com, calibruech calgihomipil e
T o ades £ . P A A B 5y e oy
Certilicate of Calibration
Certificate No. :  65-210421-1 Page : 20f2

Result of Calibration :  Without Adjustment

UUC Condition As-Reeeived ¢ Good

No, Nominal Value {1d.Mark Conventional mass Value Measuring Uncertainty

T lg none lg -0.028 mg + 0023 mg

This result of calibration was found accurate s shown on date and place of calibration only,

This reported uneertainty of measurement was based on « standard uncertainty mutiplied by a coverage factor X =2,

providing a level of confidence of approximately 95%

-olo-
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Calibratech Co.Ltd.

AT Moo 2, Suldbsprechesan 3 R, Bangpood, Pukired, Noothebudd 11128

M$G-TII-TIS‘J To2s
CALIBRATION 0030

Teb{02) 9ed-n2 11 Fao 02} 964-5155, et calibratesh. calibyahuo.com. calibratech  caléihommil com

Certificate of Calibration

Certificate No. 65-210421-2

Page : 1 of 2

Submitfed by : Special Lab Envi And Consultant Co.,Ltd.

47/91 Moo 3, Tambol Tha-IT, Pakkret, Nonthaburi 11120

Equipment : Weight
Mamufacturer: LS
Weight size : 100 g
ID No, : LB-Eq-033

Material : Stainless Steel

Assumed density of weight : 7950 kg/ m3

Assumed Air density : 1.2 kg/ m3
Envirenment : Ambient Temperature : (20 + 2} “C

Relative Humnidity : {50 + 10) %

Alr Pressure : 1009.8 mbar
Date of Received : 01 September 2022

Date of Calibration : 03 September 2022

Date of Issue : 05 September 2022

Calibrated by : Wuttichai Swatphong

Calibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

Reference Standard Instruments This certification {s traceable to the International System of Units

Standard Weights

iDNo, Leit, No, & Dat Traceability

E221-E2210 MM-0042-22 2] Mar 2025 National Institute of Metrology (Thailand), (NIMT)

The Uneertainties are for a confidence probability of approximately 95%

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

Approved by :

( Surachai Promthong }

L.aboratory Manager
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Calibratech Co.,Litd,
THO6+F Wi 2, Sukhgprachasan 3 Rd., Bungnood, Paldired, Mordluburd 11120
Talf02) 964-6211 Faxd023 $64-3155, e-mall - calibmsisch colivaboo.con, ealibratech . caldhumail eom

Certificate of Calibration
Certificate No. 1  65-210421-2 Page : 20f 2

Result of Calibration :  Without Adjusiment

UUC Condition As-Received @ Good

No. | Nominal Value {id.Mark Conventional mass Value Measuring Uncertainty

(I 100 g none 100 g ~0.05 mg + 011 mg

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

- oo -
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Calibratech Co.,Lid. MEC-TISI-TIS 17025
-7 Moo 2. Sulthapvachosen 3 R4, Basgpood, Pakleed. Nonthubern 11120 CALIBRATION 0030

Foli02) ded-02 11 Pan iU 962-51 55, e-minil » ealibratech _caliiyshon.com, calibrpech calihomsilcom
Certificate of Calibration
Certificate No. : 65-210421-3 Page : 1 of2

Submitted by : Special Lab Envi And Consultant Co.,Ltd.
47/21 Moo 3, Tambol Tha-IT, Pakkret, Nonthaburi 11120
Equipment : Weight

Manufacturer: LS Material : Stainless Steel
Weightsize: 200g
D No. : LB-Eq-036

3
Assumed density of weight : 7950 kg/m

Assumed Air density : 1.2 kg/ m3
Environment : Ambient Temperature {20+ 2) °cC
Relative Humidity : (50 = 10) %
Adr Pressure : 1009.8 mbar
Date of Received 01 September 2022
Date of Calibration : 05 September 2022 .
Date of Issue : 05 September 2022
Calibrated by : Wutiichai Swatphong
Calibration Method : In-hiouse method CAL-M2101 based on OIML R 111-] : 2004(E)
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Weights
1D Mo, Cert. Mo, Due Date Traceability
E221-E2210 MM-0042-22 21 Mar 2025 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong }

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full exeept with the prier written approval of the Calibratech Co.,Lid.

ALFUUB LY




Calibratech Co.,Lid,

FHE-T Moo 2, Suldisprachasan 3 B, Bangpood., Pelbred, Sonthabun 11120
Teld02) 9646211 Tax (621 964-3155, e-muil ; calibratech e

ivaboocom, calibmtechocalidlusinil com
Certificate of Calibration
Certificate No. :  65-210421-3 Page : 2of 2

Result of Calibration :  Without Adjustment

UUC Condition As-Recelved » Good

Mo. | MNominal Value ]Id.Mark Conventional mass Value Measuring Uncertainty

(I 200 g none 200 g +0.09 mg + 017 mg

This result of calibration was found accurate as shown on date and place of calibration only.
This reported unceriainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,
providing a level of confidence of approximately 25%

-ofo -
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Calibratech CQWLT‘@. HEC-TISI-TIB 17025
TAG5-7 Moo 2, Sukheprachasan 3 Rd, Bangpood, Paldoed, Honthaburi 11120 CALIBRATION 0030

% gae

Certificate of Calibration

Certificate No. 65-400213-2 Page : 1 0of 2

Submitted by Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-if, Pakkret, Monthaburi 11120

Equipment : Air Chamber {Incubator)
Manufacturer : Lovibond Modei : FKU 1800
Range : N/A "C Resolution : 0.1 “C
Serial No. : 0914643-01 ID No. : LB-Eq-004
Environment : On site calibration was carmied out at the Laboratory,

Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (28.0t0 29.00 *C
+ Relative Humidity L (@51030) %
| Line Voltage (226.0 10 226.5) V
Date of Received : 27 April 2022
Date of Calibration : 27 April 2022
Date of Issue 30 April 2022
Calibrated by :'.i Permpon Chanpu »

Calibration Method 1% CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

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

ID No. Cert. No Due Date Traceability

400029 & 400032 64-400589-1 25 May 2022 National Instituie of Metrology Thailand (NIMT)

/ ;? e
Approved by : /7 yd
{ Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may ol be reproduced pther fhan in full except with the prioy written approval of the Cal ibr:
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Calibratech Co.,Ltd.
LT Moo 2, Sukbaprachasen 3 Bd,, Bangpoad, Pakkred, Nonthaburi 11120
Fel{2) 964-6211 Fax(07) B64-5155, e-mail | calibratech. cal@ivehoo.cons, calibratech cal@hotmail.com

Certificate of Calibration
Certificate No. :65-400213-2

Page : 20f2

Result of Calibration :
UUC Condition As~Received :

Without Adjustment
Good
Function ; Temperature measurement

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

— [aside of Chamber
l /é/' W =055 m
2 ~ 4 D =073 m
& 3 o
1 3 H =030 m

3

Capacity = 0.20 m

—Ouw

H
‘S Hi2
)
- - Son
- iz e
» Front
- W
Test Setting | Indicating : Sl
. ’ Measured Temperature { © G} Sensor No. Uncertainty
Point | Temperamye | Temperature R PR Ly "
(G oR ("Cy - ("C} I 2 3 4 5 6 7 8 (+°C)
20.0 193 ] . 193 202 | 201 | 200 § 200 | 200 { 206 1,201 | 200 0.65
Test Setting Indicating Measured Measured Overali
Paiag Temperatuse Temperalure Unitormity Stabitity Variation
)y (°C} {(°C} (°C) ("C) (C)
20.0 i9.3 19.3 0.3 0.3 0.7

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found aceurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based oa a standard uncertainty multiplied by a coverage factork =12,
praviding a level of confidence of approximately 95%

-olo -
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Calibratech Co.,Lid. ! &sc-ns&-’r;‘swags

7146w b 2, Sulhaprachasan 3 Rd., Bangpood, Pakbred, Noathabur 11120 CALIBRATION 0030
Teli02) 964-6211 Fax (021 954-3155, comail . calilyatech. califyshoo.com, calitratech .cal@hotmatl.com

Certificate MNo.

Submitted by :

Equipment :

Environment :

“Relative _Humidity

Date of Issue-

Calibrated b}*. S

Calibration Method ™z: . ..

Certiticate of Calibration

65-400213-1 Page : 1 of2

Special Lab Envi and Consultant Co., Lid.
47/91 Moo 3 Thambol Tha-it. Pakkyet, Nonthaburi 11120

Air Chamber (Incubator)

Manufacturer : Lovibond Model ;: FEU 1300
Range : WA "C Resolution : 0.1 "C
Serial No. : 0925481-19 ID No. : LB-Eq-005

On site ealibration was carried out at the Laboratory,
Speciat Lab Envi and Consultant Co., Lid.

Ambient Temperature : {20.0t030.0) "C
o (451050) %
(2260102265 V

Line Vo}tage

27 April 2022
27 April 2022
30 April 2022

Permpon Chanpu

CAL-M4004, TLAS G-20

The temperature scale used was based on IT8-90

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

1D No. Cert, No. Due Date Traceability

400029 & 400030 64-400387-1 23 May 2022 National Institute of Metrology Thailand {NIMT)

This cerificale may not-be reproduced otherthan in fulf except with the prior wrilten approval of the Calibratech Co, Lid,

4
Approved by : '

{ Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

B
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Calibratech Co. Ltd.
H06-7 Bloo 2, Sukleprschasnn 3 R, Bangpogd, Paldwed, Noythaburi 11120
Telli2) 952-6211 Fax({(2) 964-3155, e-mall ; eslibratech. cal@@yshoo.com, calibratech .cal@hotmail com

Clertificate of Calibration

Certificate No. :65-400213-1 Page : 20f 2

Without Adjustment
Good

Result of Calibration :
UHC Condition As~-Received :
Function : Temperature measurement

This instrument was setting air ventilation at position 4 {close}

Inside of Chamber

l/ W =035 m
4 =
A 5 2 5 D =073 m
i 3 H =030 m
X
g Capacity = .20 m
H
HfZ 5]
Q
~ 2
W P
5e "
Filsitg
8 2 5¢i ‘
P Front .
e v >
Test Setling Indicating -
. i Measured Temperatur @B Sensor Mo. Uncertainty
Poimt} Temperature:| Temperature
(°C} ey q..0°0) 1 213 4 3 (+"C)
300} 300 30007 | 300 | 298| 3007 300 | 2991 s
35.0 33.0 350 348§ 3481 350 351§ 350 350} 351 | 3511 350 0.54
37.0 37.0 370 367 36736913691 3691 369 376 370 ] 370 0.535
Test Setting Indicating Measured Measured Overail
Point ‘Fempersture Temperature Uniformity Stability Variation
(*C}) (°Ch (“C) {(°C) ) {("C)
30.0 30.0 30.0 0.3 18 0.5
350 35.0 350 0.3 0.1 0.5
37.0 37.0 37.0 1.4 0.1 0.3

Remark The uncertainty is not combing uniformity of the air chamber

This resuit of calibration was found accurate as shown on date and place of calibration onfy.

This reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage tactork =2,

providing a level of confidence of approximately 95%

-olo-




TECHMNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL, 0-2717-3000 FAX. (-2719-9484

Cert.Mo.: 22Tw47

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : ' Hanna
Model ; Hig8193
Serial No. : 03030056991
D Mo, : | B-Eq-014
Received Date : 18 February 2022
Test Date : 21 February 2022
Reference : 2202-0679WWN-1
Submiited by : Special Lab Envi And Consultant Co.,Lid

47/81 Moo 3 Thambon Tha-i,
Pakikret, Nonthaburi 11120

Laboratory Condition : Temperature (25+5)°C
Humidity (50 £ 20} %
Test Procedure : In - house methed @ CP-CHS

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : m ;

Approved Signatory

(ef ) Malee Butkruea
() Saithip Meangmai
{ )Warakom Lerngagtrakul

[ssue Date : 22 February 2022

5 0281320



Cert.Ho.: 22TwW47
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Alr 160 %

Dissoh:red Oxygen Probe No.: KC1IN20CDJ
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
{mg/L) {mgiL} (mg/L}
B.06 8.06 0.0071

This report was certified only for the instrument we tested.lt is aliowable to use for study
the system efficiency, The environmental impact control and present to organization it may concermned
Intend to use for advertising and referral purpose is prohibited. This repori may not be reproduced
other in full without written approvai of the laboratory

-ofo-
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Certificate No.

Submitted by :

Equipment :

Environment :

Pate of Beceived :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method

Calibratech Co..Lid.

HEC-TIS-TISIT025
Flote? Moo 2, Sekhapmichasen 3 Rd., Bangpood, Pabkred, Nonthabun 11120 GALIBRATION D030

Feidh2i 964-0211 Faxd02) U64-5155, o-muil - ealibratech_cnliByvaboocom, calibraspeh  caliBikolviiboom

3

Certificate of Calibration

65-400451-1 Page : 10f2

Special Lab Envi and Consultant Co., Ltd.

47/91 Moo 3 Thambol Tha-ii, Pakkret, Nonthaburi 11120

Water Bath

Manufacturer : Memmert Model : WNB22
Range : A °C Resolution :0.1 °C
Serial No. : £.520.0201 IDNo. : LB-Eq-041
On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (31.01033.0) °C

Relative Humidity : 4510500 %

Line Voliage : (226.0 10 226.5)V

24 August 2022

24 Aupust 2022

31 August 2022

Permpon Chanpu

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

The temperature scale used was based on ITS-90

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

1D No. Cert, Mo, Due Dste Traceability

400029 & 400031 65-400273-1 23 Mov 2022 National Institute of Metrology Thailand (NIMT)

Approved by : ‘/ﬂf ;

{ Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in fall except with the prior written approval of the Calibratech Co,, L4,

(8] 5[l




Calibratech Co.,Ltd.

T6-T Man 2, Bukbupmachssan 3 B4, Bangpoad, Pakloed, Sonthabui 1120

Tel(02) 9636211 Fac DI 96431585, e-nwil : calibrtech . caliifyahuo com, calibratesh calfhotmailzom

EN

Certificate of Calibration |
Certifieate Neo. :65-400451-1 Page : 20f2

Result of Calibration :  Without Adjustment
UUC Condition As-Reeeived @ Good

Function : Temperature measurement

< & 4 o=

% : S e
/

Front

Test Setfing Indicating Measured Measured
Point | Temperature | Temperature Measured Temperature { ° C) @ Sensor No. | Uncertainty Uniformity Stabifty
col o (*C) L] 2] 3] 45 ] o | o co
62.0 62.0 62.0 _ 61.931 61921 61.91 | 61.91 ] 61.9 0.18 6.06 0.03
83.0 85.0 85.0 84941 84.91 | 8489 | 84921 84.92 0.8 0.08 0.03
9s.0 a5.0 95.0 9481 | 9476 | 9476 F 9477 1 9477 0.19 0.09 0.07
100.0 cee 1008 100.64 | 100.74] 100.521 100.621 100,56 0.24 0.34 0.13

Remark The uncertainty is not combine uniformity of the water bath

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

-oflo -
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Calibratech Co.,Ltd.

Y (ﬁf'\\v&
wlhi

NSG-TIS-TIS 17025
1067 oo 9, Sukhaprachesan 3 Rd., Bangpood, Pakkred, Nenthaburd 11820 CALIBRATION D030

Tel 432} Bod-6211 Far 021 964-53135, e-mail : calibraicch _cali@yshoo.com, calibratech cali@hounail.com

Certificate of Calibration

Certificate No. : 65-460213-3 Page : 1 of2

Submitted by : Special Lab Envi and Consultant Co., L,
47/91 Moo 3 Thambol Tha-it Pakkret Nonthaburi 11120

Equipment : Air Chamber (Refrigertor)
Manufacturer : Frozen Model : CC-280C
Range : N/A "C Resolution : 0.1 °C
Serial No. : 2081307016 ID No. : LB-Eq-006
Environment : On site calibration was carried owt af the Laberatory,

Special Lab Envi and Consultant Co., Lid,

Ambient Temperature : (20510308 "C
*Relative Humidity
5 Line Vc;ff:age
Date of Received : 27 April 2022
Date of Caxiﬁﬁéﬁnn : 27 April 2022
Date of {ssué"i: 30 April 2022 .
Calibrated by : - Bunjerd Masri

Calibration Method 1°  CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

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

1D No. Cert, No, Due Date Traceability
400046 & 400042 63-400041-1 28 Jul 2022 National Institute of Metrology Thailand (NIMT)

1 -
Approved by : ?O/

( Bunjerd Masti)

Supervisor

The Uncertainties are for a confidence probability of approxtimately 95%

This cerificate may not be reproduced other than in fisll except with the prior written approval o7 the Calibratech Co.ltd. . -
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Calibratech Co.,Lid.

-7 Moo 3, Sukbaprachisan 3 Rd. Bangpood, Palred, Montheburl 11126

Tol 2] £64-6311 Fax.(02) 964-5155, e-mail © calibratech. calfyahoo.com, oelibratech cali@botmail.eom

Certificate of Calibration ,
Certificate No. :65-4006213-3 Page : 2 0f2

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

This instrument was setting air ventilaton at position 0 {close)

Iside of Chamber
/ ‘ g/ /]—7/‘L/ Wo=1.02 m
P 2 4 D =047 m
A & o
1 ] H =143 m
3
g Capacity = 0.71 m
H
S Hiz
_ i Wiz
v W7 o2
U Front
W
Test Setting - | Indicating : .
. o Measured Temperature (7.C) @ Sensor No. Uncertainty
Point | Temperature '} Temperature . Sin
coff oy ooy [T 23Tl s fe] 7] 80014470
3.0 KXY 5.5 500 | 3.00F 386} 3.97 | 476} 5351 3.64 | 352 457 0.39
Test Setling Indicating Measured Measured Overall
Paint Temperature Temperature Uniformity Stability Variation
{("C) {("C) (°C) {°C) {(°C) (°C)
3.0 3.0 55 L0 0.04 1.9

Remark The uncertainty is not combing uniformity of the air chamber
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiptied by a coverage factor k=2,

providing a level of confidenee of approximately 95%

-ofo -




Certificate No.: CAL-22-284

BECTHAI BANGHOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: 466 2615-2029 Fax:+66 2615-2550-1
E-mail bhkk@becthol.com Websiterwwebecthaloom

CERTIFICATE OF CALIBRATION

Equipment
Manufacturer
Model

Serial No,

D No.

Customer

Location

Date of Receipt

Date of Calibration
Date of Issue
Ambient Temperature
Relative Humidity

Condition As-Recsived

Calibrated/by

{ Mr.Somphap Duangnéuan)

Calibration Engineer

Spectropholometer

Thermo Scientific

Genesys 20
3sGT041007

LB-Eq-029

HSO-TISI-THS 17625
CALIBRATION 9131

Page:10f3

Special Lab Envi And Consultant Co., Lid.

47/91-83 Moo 3, Tambol Tait , Amphur Pakrad,

Nonthaburi, 11120.

Becthai Laboratory

5
5
5

May 2022
May 2022
May 2022

(25:10) °C

(60£20} %

tsed liem

( Ms. Jintana Sangthaijaroenlap )

Approved by

Calibration Manager

Tha reported expandad uncertainty of measurement was based on a combined standard encerainty muliiplied by a coverage

factor k=2.00, providing a leve! of confidence of appoximately 85%.

This ceriificate may not be reproduced other than in full, except with the prior watten approvat of the head of Calibration Laboratory.

Indicated valuss are valid for the siale of the Spectrophotometer at the ime of calibration only.

ISSUE: 5 REV4

FM-CAL-33/2

15/05/61



CALIBRATION LABORATORY

BECTHAI BANGHOK EQUIPMENT & CHEMICAL CO., LTD.

E-mail: bik@haecthal.com Wabshiarwunubecthalcom

Certificate No. : CAL-22-284

3460 Phaholyothin Road, Phayathal, Bangkok 104080, Thalland Tel: +662615-2928 Fax; +66 2615-2350-1

MEC 5
CALIBRATION 0131

CALIBRATION REPORT

Conditions of this result of calibration

1. Reference Standard Mater[ai :

Material Model Serizal No.
Holmium Glass Filter RiM-HG . 24563
Didymium Glass Filier RM-DG 24582
Neutral Density Filter RM-1N2N3N 24568

Page : 2 of 3
Ceri.No. Due _date
90313 2 Mar 23
30311 2 Mar 23
90324 3 Mar 23

2. Traceability : This ceriification is raceable to the Internationat System of Unit maintained at;

The Starna Sclentific Lid. Accredited Galibration Laboraiory MNa, 0659.

3. Method of calibration :

The calibration procedure was carried out according to the Guide to CPM-CAL-02 basad on ASTM E275-08 {2013) and-

ASTM EB25-08 (2014).

4. Result of calibration :

(\/ ) without adjustment

5. Equipment Specifications:

Speciral Bandwidih : 8 ne

Data Interval ; 1 nm

Scan Speed MNIA nmmin
ISSUE: 5 REV4 FM-CAL-33/2

{ ) after adjustment

WM‘S!OS[@%



Certificate No. : CAL-22-284

Wavelangth Calibration

CALIBRATION REPORT

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CAL!ERA‘?IGN LABORATORY 7
300 Phaholyothin Road, Phayathai, Banglok 10400, Thailand Tel: 466 26152029 Fax: +66 2615-2350-1
E-ranil: bkk@hecthai.com Websiter www.hacthaicom

HECTISITIS 17815
CALIBRATION 0131

Page : 3 of 3

Ceriified Values of

Mominal Value UUC*Reading Error Uncertainty of
Reference Material (nm) {nm} {nm) {hm) Measurement (+ nin)
418.40 418 419 0.60 0.59
537.00 537 537 0.00 0.59
638.00 638 638 0.00 0.56
Photomefric Calibration for Visible
Wavaiength Cerlified Values of UUC* Reading Error Uncertainty of
{nm) Reference Material (A) (A) (A} Measurement (£ A}
Zero 0.000 0.0C00 0.0028
470.0 0.5824 0.583 0.0006 0.0044
0.7268 0.726 -0.0006 0.0040
1.0377 1.036 -0.0017 0.0040
Zero 0.000 0.0000 0.0028
440.0 0.5659 0.566 0.00081 0.0042
67126 0.710 -0.0026 . 0.0037
1.0172 1.014 -0.0032 0.0037
Zero 0.00C 0.00C0 0.0028
485.0 (3.5266 0.627 0.0014 0,0044
0.6705 0.670 -0.0005 0.0035
0.9562 0.958 -0.0002 0.0034
Zero 0.000 0.0000 0.0028
546.1 0.5236 0.524 0.0004 0.0036
(546.0) 0.6962 0.695 -0.0002 0.0031
0.9933 0984 0.0007 0.0032
Zero 0.000 0.0000 0.0028
0.5578 (0.559 0.0012 0.0036
590.0
0.7523 0.752 -0.0003 0.0031
1.0747 1.075 0.0003 0.0032
Zero 0.000 0.0000 0.0028
0.5655 0.568 0.0025 4.0035
G35.0
0.7321 0.734 0.0019 0.0031
1.0454 1.047 0.00156 0.0031

Remark : Each individual filter is measured against the empty fitter holder (blank) used to zero the Spectrophotometer.

Note;

PUC* : Unit Under Calibration

ISSUE: & REV4

- End of Report -

FM-CAL-335/2

C.'//Mj[___“ 16/05/61




