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(Fecal Coliform Bacterial) Fswansinsigvinaniniieg lunnsiannsgu

3.1.1  BmTiATevinua Wi
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1. qmmwff'lﬁ"q arunse-ae (pH) Electrometric Method
glaf (BOD) 5-Day BOD Test, Membrane
Electrode

Ynameduiuase (Suspended Solids) Dried at 103-105° ¢
i wazlestu (Oi and Grease) Liquid-Liquid, partition-Gravimetric
Tulpsiauvianua (TKN) Macro Kjeldahl
UsunaledvesuuuaisevilaiAa (Fecal
Coliform Bacterial) MEN Test
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1hefu wazlushi (Ol and Grease)
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1y wazlusiu (Oil and Grease)
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UsuruladvesuuwuafSevilailda (Fecal

Coliform Bacterial)
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P a v & Y oo %) o w HER
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RANITNAABY
wiiimes wihe | gmindereudn | gauitiiediig | wmsg’
ssuuUin asuin
Aulunsn-aa (pH) ’ 7.1 6.7 5.0-9.0
Tlad (BOD) un./a. 26 <5 <30
Winameauduiuasey {Suspended Solids) un./a, 24 <5 < 40
1isu wazlushu (Oil and Grease) un./a, <5 <5 <20
Tulnsiauvianua (TKN) un./a. 29.12 6.16 <35
Usnuleanasunuaiiiesdailfa (Fecal MPN/100 wa. 5.4x10° <18 »
Coliform Bacterial)
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Arunstntn wuln anudunse-ans (pH) SAWnAU 7.1 waz 6.7 auadu (ARSI 5.0-9.0)
{led (BOD) fiAvinfu 26 uas Weunin 5 Jadnsu/aes suaidiu (Anesgiuliiiu 30 dadndu/bes)
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k) ATANT 10U LiujuR

Ay ludasu Ussiiiula

1. NINYINTAWINABUNAIYAIN
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ANALYSIS REPORT

‘A J s (Y] o_
aAUATIEHN : V3HN 2:NHNT Nina
lient

o : 107/14 %0831 101 Fee 48 (Ustla) nvnassdu

ddress (UAUNT AFAVWNINAS 10240

ouiifudiea : Insansgalsze evnsnsiun @iav wam)

¥
“

Sampling by

< ar v YA o o _ o
ANUVAIBEN : UIHN IT1HANT DA

FunsuReena : 24 1IM1EY 2567

Received Date

Fundanizd ;24 - 30 B 2567

page 1/2-1

ampling Site Analysis Date
’izmﬂﬁ‘ﬁﬂﬂhﬁ : Wastewater FuRisrwanuwa ¢ 1 NYHAIAN 2567
ample Type Reparted Date
UMIAUAIBENS 24 M8 2567 UANATIEY  : 240424/03785/1 1avfidaveng : S15733 - S15
impling Date Analysis No. Sample No.
d
1813 YY) IR TITH Wa/Results
parameters units methods HU H189n

H - Electrometric 7.1 6.7 5.0-9.0
SS mg/l Dried at 103-105 C 24 <5 <40
oD mg/l 5-Day BOD Test,Azide Modification 26 <5 <30
KN mg/l Macro Kjeldahl 29.12 6.16 <35
il and Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <5 <20
NBINA

:‘ :: . =y Q' ¥
, TaEH mnzlﬁa fh'N'lﬂiﬁ'I‘I-lﬂ?llﬁ]uﬂ'liiﬁill'lﬂu1ﬂ@il'lﬂﬁl'lﬂ'li‘l.lizlﬂ‘ﬂ . Vn&llli%ﬂ'lﬂﬁi3715'NYITNEnﬂiﬁiiﬂ?ﬂﬂl!ﬁ&’ﬁﬂlnﬂﬁﬂu W.71.2548

Reported results refer to submitted sample only.
Test report shall not be reproduced except in full , without approve of the laboratory.

Laboratory Manager
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ANALYSIS REPORT page 1/2-2
Fadine : U3 I3 dida Aiiudeens : U3EM 3ndns Sita
jent - Sampling by -
Bel  107/14 Forra1ANS 1) 101 %ot 48 (Uorda) va9naasdy  TuRiSURIBEND & 24 B 2567
idress lwmnangll nganwaruns 10240 Received Date

muiifudeens : Tnsamsgadsyan ewrndiu (@8 mam)

mpling Site

53!5]7!?‘]"38211\1 : Wastewater

FUIOAIER ;24 - 30 1B 2567

Analysis Date

T uND : 1 WYHNINI 2567

:mple Type Reparted Date
SAUAUMIBENG & 24 INMBU 2567 @UAIATIZA  : 240424/03785/2 1@ UNAIBEN : S15733 - SI5
mpling Date Analysis No. Sample No.
] ot e
M Hie IBAUATISR Wo/Results
g : Std.*
parameters units methods WA Haen
«cal Coliform Bacteria | MPN/100ml MPN Test 54x 102 <1.8 -

HIRILHE)

-

: A: s a n‘ 4
LR ‘ﬁil'lfla& Fi'lﬂ»l'lﬂiﬁTHﬂ'JUﬂNﬂ'liiZ‘lﬂﬂu17I\1ﬂ1ﬂ'ﬂ'lﬂ'liil§2’.lﬂ'ﬂ 1. Fl"IN‘I.I‘SZﬂ'lﬁﬂi%ﬂli')x‘ﬁli'wEﬂﬂiﬁii‘u‘tﬂﬂl!ﬁza’mnﬂaﬂu W.71.2548

Laboratory Manager

Reported results refer to submitted sample only.
Test report shall not be reproduced except in full , without approve of the laboratory.
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il Arsenic Digestion, Hydride Generation/Atomic 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?

4 Cadmium Digestion, Direct Air-Acetylene Flame Method™

5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method™

6 Cotor ADM| Weighted-Ordinate Spectrophotometric
Method®

7 Copper Digestion, Direct Air-Acetylene Flame Method!?

8 Cyanide Distillation, Colorimetric Method™

9 Formaldehyde Distillation, Colorimetric Method™

10~ | Free Chlorine DPD Colorimetric Method®?

11 | Hexavalent Chromium Colorimetric Method®

42 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) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Phatometric Method™

19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method"?

20 Sulfide lodometric Method?

21 | Temperature Laboratory and Field Methods™

22 Total Dissolved Solids Dried at 180 OC[Z] -

23 Total Kjeldahl Nitrogen...




st dsuany 359A129
23 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
26 | Total Suspended Solids Dried from 103-105 °C*2
25 . | Trivalent Chromium - Digestion, Direct Air-Acetylene Flame Method;

Colorimetric Method; Calculation®®

26 Zinc Digestion, Direct Air-Acetylene FLWZ]—

(BNENF1984

a a 3 ] = ‘u’ < « 5 P
1. dunmAmnssudanadonuviasundlve. glladwsizidnde. fuiadi 4.

AFUVN: 1TBUUAINTANA, 2547.
2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 24™ ed. Washington, DC: APHA, 2023.
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(Certificate of Accreditation)

a1fduIanNAUTuN Y UYLRANITINATFILUITIR W.A. béde
(By Virtue of National Standardization Act B.E. 2551 (2008))

L% oy a’ 4
LaﬂﬂﬁﬂﬂiﬂﬂuﬂﬂﬂuﬂﬂﬂigﬁuNﬁﬂfﬁu%Qﬂﬁﬂﬁﬂiiﬁ

(Secretary-General, Thai Industrial Standards Institute)

panlususasavuilln

{Issues this certificate to)

U aidea wau 1Buly wous AauTaLAUN 3119
(Special Lab Envi and Consultant Co,,Ltd.)

AeagLavil
(Address)

ol Roraten VYT o FUAMIBg SunaUnnTe Fan T3
47/91-93 Moo 3, Tha It, Pak Kret, Nonthaburi

lasunnsSusesmruaunsa

(Certificate of competence)

mwsnesgiuasd NG

(Standard No. TIS 17025-2561 (2018) (ISO/IEC 17025: 2017))

YarmuaThlunmsaNansaves wesljilinsnedeunasasujiRnsaeuiiieu

General requirements for the competence of testing and calibration laboratories

RUYLAUNIITUTDSN
(Accreditation No. Testing 0639)

Inefiswazidunavnasvouefilalususes uamslalu QR CODE uay www.tisi.goth
(Details of the scheme and scope of the certificate are shown in QR CODE and www.fisi.go.th)

8anv & YUl @b NUAWUS W.A. bbb
(Issue date : 16 February B.E. 2566 (2023))

(welandi sueuum)
Yottt 311 13 119 11430 1133 NI R TgIA i3
Ufufsnmsunu
wvSmsdtihausnesunEnsumeamn sy

U
0883aa? ‘"

ATTVNINGAEIVINGTY mumwummﬁuuamnm‘namawnssu

sty Thaoiiand, Thai industdal Standands Institute)
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(Scope of Accreditation for Testing)

THAILAND

FortoeufuAnis Uit alBina udv 1Bula wous reudauauy $11n

(Laboratory Name) (Special Lab Envi and Consultant Co.,Ltd.)

VUNLATNTSUTDMN '

(Accreditation No.)

adun 04 2ONNAILAITUN 3 AWNAN W.A. 2566 YU 2 Faau w.A. 2571
(Issue No.) (Valid from) (3 August B.E.2566 (2023)) (Until) (2 August B.E.2571 (2028))

v e wm o & 4 d <
anunmvieslfiins B ans Ouenaown  Odmsn Chipdeud Ovanvaoun
{Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

ANUNTNAFDU FUNITNAADU Fvedou
(Field of Testing) (Parameter) (Test Method)
AEWINaBY
(environmental field)
nde - Chemical Oxygen Demand - Standard Methods for the
(Wastewater) Examination of Water and

(COD)
25 mg/L to 20 000 meg/L

- Total Suspended Solids (TSS)
5 mg/L to 5 000 me/L

i pH
40 to 10.0

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5220 D

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017 ,
part 2540 D

- Standard Methods for the
Bxamination of Water and
Wastewater, APHA, AWWA,
WEF, 239 edition, 2017,

part 4500-H" B

n’sxm’mqmmmssuﬁﬂﬂ’mmmmgwwﬁmﬁ'zwﬁqma’mnisu
(Minisgry of Industry, Thai Industrial Standards Institute)
U 1/2




swavdsadrvnazvaudieluiusasiosfianis

(Scope of Accreditation for Testing)

THAILAND

atun 04 DONIAFIULATUR 3 BIAY W.A. 2566 fefuin 2 Faau we. 2571
{Issue No.) (Valid from) (3 August B.E.2566 (2023)) (Until) (2 August B.E.2571 (2028))
anunwsslfjuiams M ans Ouenagun  Odesa Ondaud Ovianeaanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

a1 IVnany SWNMTVAdaU Fvaaou

(Field of Testing) (Parameter) (Test Method)

anAannaey
(environmental field)
U dy - Total Dissolved Solids (TDS) - Standard Methods for the
Wastewat e
{Wasemater) Examination of Water and

25 me/L to 6 000 me/L

- Total Dissolved Solids (TDS)
at 103 °C to 105 °C
25 mg/L to 6 000 me/L

- Biochemical Oxygen Demand
(BOD)
5 mg/L to 5 000 meg/L

- Biochemical Oxygen Demand
(BOD)
5 mg/L to 5 000 meg/L

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C

- WI-LB-25 based on Standard
methods For the Examination
of Water and Wastewater,
APHA, AWWA, WEF, 23%dition,
2017 , part 2540 C

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF,23" edition, 2017,
part 4500-0 G., 5210 B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF,23" edition, 2017,
part 4500-O C,, 5210 B

nIENTNIRAMNTINANUINATI NG SUeTgRamnT SN
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 2/2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

A \
3 / \E CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
«*'" ~—-534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

e W‘fd

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

Cert.No.: -

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Hanna
Model :
Serial No. :
ID No. :
Received Date : 05 February 2024
Test Date : 06 February 2024
Reference : I
Submitted by : Special Lab Envi And Consultant Co.,Ltd =
47/91-93, 96 Moo 3 Thambon Tha-it,
Pakkret, Nonthaburi 11120
Laboratory Condition : Temperature (251 5)°C
Humidity (50X 20)%
Test Procedure : In - house method : CP-CHS
by Comparison Technique with Azide Modification Method
Tested by : Walalak Sirithean

Approved by : -

Approved Signa'tory

(a/) Saithip Meangmai
( ) Warakorn Lerngagtrakul
{ ) Ponpan Paipim

Issue Date : 7 February 2024

B 0333618



Cert.No.: 24TW29
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards

laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date

22 Mar 2025
20 Feb 2024

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck _ 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: KC1N20CDJ

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.18 8.18 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-ofo-
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Calibratech CO.,Ltd. NSC-TISI-TIS1702%

7:106-7-Moo 2. Sukhaprachasan-3-Rd:;-Bangpood. Pakkred, Northaburi 11120 CALIBRATION 0030

Tel{02) 964-6211 Fax.(02) 964-5153, e-maii : calibratech_caliwyahioo.com. calibraiech _calieghotmail.com

Certificate of Calibration

Certificate No. : _ Page : 1 of 2

Submitted by : Special Lab Envi and Consultant Co., L.td.

47/91-93 Moo 3.Tambol Tha-It. Pakkret. Nonthaburi 11120

Equipment : Electronic Balance

Manufacturer : AND Model :_
seraino. - [ o no. -

Capacity : 210 ¢ Resolution : 0.0001 g
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (273t027.7) °C
Relative Humidity ] (42.5 to0 44.0) %
Air Pressure 1006.0 mbar
Date of Received : 20 April 2024
Date of Calibration : 20 April 2024
Date of Issue : 24 April 2024
Calibrated by : I
Calibration Method : In-house method CAL-M2001 bascd on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traccable to the International System of Units
Standard Weights

1D Neo. Cert. No. Duc Date Traceability

_ _ 08 Nov 2024 National Instituic of Metrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainiies are for a confidence nrohahility af annrovimatelv 95%
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Calibratech Co.,Ltd.

77106-7 Moc 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5133, ¢-mail : calibratech_cal@tyahoo.com, calibralech _cal@hotmail.com

Certificate of Calibration

Certificate No. : _ Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
() (g) * (g)
0.001 0.0000 0.00012
.01 0.0000 0.00012
0.1 0.0000 0.00012
0.5 0.0000 0.00013
2 0.0000 0.00013
) -0.0001 0.00013
10 0.0000 0.00013
50 0.0000 0.00015
100 0.0000 0.00020
200 0.0001 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.06 .

providing a level of confidence of approximately 95%

Eccentric error Load test : 6 g
A B C D E

-0.0003 0.0000 0.0006 -0.0001 0.0000 ¢

Repeatability Load test : 200 g

Stdev. . 000005 g

-00o -
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Calibratech Co.,Ltd. R < A T
71006-7 Moo 2, Sukhaprachasan 3 Rd.. Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.{02) 964-5155, c-mail : culibratech -caliyahoo.com. calibratech_cal@hotmail.com

Certificate of Calibration

Certificate No. : _ Page : 1 of 2

Submitted by : Special Lab Envi and Consultant Co.. Ltd.

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

Equipment : Temperature controlled enclosure(Incubator)
Manufacturer : Lovibond Model : FKU 1800
Range : N/A "C Resolution : 0.1 "C
serialNo. : [ NN DI |
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co.. Ld.
Ambient Temperature : (26.0t027.0) "C
Relative Humidity X (45 to 50) %
Line Voltage 3 (226.010226.5) V
Date of Received : 20 April 2024
Date of Calibration : 20 April 2024
Date of Issuc : 26 April 2024

Calibrated by :

Calibration Method :
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the Intemnational System of Units
Standard Digital Thermometer with RTD Probe
ID No. Cert. No. Due Date Traceability

R National Institutc of Mctrology Thailand (NIMT)

Approved by®

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

[=]Fn[E]
This cerificate may not be reproduced other than in full except with the prior writicn approval of the Calibratcch Co.,Ltd. E,.-;—? o
[
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Calibratech Co.,Ltd.

7:106-7 Moo 2, Sukhaprachasun 3 Rd., Bangpood, Pakkred. Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-51335, e-mail : calibratech_cal{@:yahoo.cont, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : _

Without Adjustment
Good

Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :
Function : Temperature measurement

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

Inside of Chamber
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Test Setting Indicating
. A Measured Temperature { * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) ("C) C) ] 2 3 4 5 6 7 8 9 (x°C)
20.0 19.9 19.9 20.27( 20.24| 20,07} 20.06 | 20.15}] 20.14] 20.21 | 20.03 | 20.12 0.44
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C)H ("C) ("C) ("C) ("C) ("C)
20,0 9.9 19.9 0.24 0.20 0.54

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximaltely 95%
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Calibratech Co.,Ltd.

7106-7 Mao 2, Sukhaprachasan 3 Rd., Bangpood. Pakkred, Nonthaburi 11120

NSC-TISI-TIS1 7025
CALIBRATION 0030

Tel.(02) 964-6211 Fux.(02) Y64-5155, e-mail : calibratech_caliiyahoo.com, calibratech _cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments :

Certificate of Calibration

Page : 1 of .

Special Lab Envi and Coensultant Co.. Ltd.

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

Range : N/A °C Resolution : 0.1 “C
I oo - [ G
On site calibration was carried out at the Laboratory. Special Lab Envi and Consultant C
(24.01025.0) °C
(50055 %
(226.0t0 226.5) V

Temperature controlled enclosure(Incubator)
Manufacturer : Lovibond

Serial No. :

Ambient Temperature :
Rclative Humidity

Linc Voltage

20 April 2024

20 April 2024

26 April 2024

The temperature scale used was based on ITS-90

This certification is traceable to the International System of Units

Standard Digital Thermometer with RTD Probe

ID No.

Cert, No.

Traccability

Due Date

26 Jul 2024 National Institute of Metrology Thailand (NIMT) _

Approved b

( Surachai Promthong )

Laboratory Manager

The Uncertainties are far a2 coanfidence neahahilite af snnravimataly, QK04
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Calibratech Co.,Ltd.

7000-7 Moo 20 Sukhaprachasan 3 Rd., Bungpowd. Pakkred, Nonthaburi {1120

Telif2) 6e4-6211 Fax.(02) 9645135, e-maii @ calibrteeh. calie vahoo.com. ealibratech .cal@z hotmail.com
Certificate of Calibration
Certificate No. |

Result of Calibration :
LUC Condition As-Received : Good

Page : 2 of 2

Without Adjustment

Function : Temperature measurement
This mstrument was seiting air ventilation gt position O (closc)

Inside of Chamber

[ W =03 m
O
2 4 D =073 m
o o
1 3 H =030 m
1 k)
5 Capacity = 0.20 m
o]
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I'.I 4
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G Front =
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w
Test Selting Indicating
. = Measured Temperature (" C) @ Sensor No. Uncertainty
Point | Temperature | Temperature )
oy () (%G ) 1 2 3 4 3 6 g 8 9 (3 “C)
30.0 30.0 30.0 300091 30211 300181 30071 30.521 30,49 30.13 1 30.32] 30.13 0.31
33.0 350 33.0 34951 351735031 35.14]35.621 35.67| 35.04 1 3540 35.19 0.32
37.0 37.0 37.0 3694137161 3713|3711 | 37.60| 37.64| 37.02| 3737 37.16 0.33
Test Setting Indicating Measured Mcasured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) {"C) ("C) ("C) ("C) ("c)
30.0 30.0 30.0 0.42 0.03 0.46
350 33.0 33.0 0.50 0.04 0.77
37.0 37.0 37.0 0.31 0.06 0.79

This tesull of calibration was {ound accurate as shown on date and place of calibration only.

=7

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 35%
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Calibratech Co.,Ltd. Wit Wi
77106-7 Moo-2 Sukhaprachasan 3-Rd.. Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tei(02) 964-6211 Fax.(02) 963-5155, ¢c-maif : calibratech_calizeyahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : | A REREREEE Page : 1 of 2

Submitted by : Spccial Lab Envi and Consultant Co.. Ltd.
47/91-93 Moo 3, Tambol Tha-It. Pakkrct, Nonthaburi 11120

Equipment : Tempcrature controlled enclosurc (Refrigerator)

Manufacturer : Frozen Model : _

Range : N/A "C Resolution : 1 °C

Serial No. ||| | | o No. : [
Environment : On siie calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co.,

Ambient Temperature : (32.01033.0) "C

Relative Humidity : (40t043) %

Line Voltage : (226.0 t0 226.5) V

Date of Received : 20 April 2024
Date of Calibration : 20 April 2024
Date of Issue : 26 April 2024
Calibrated by : Permpon Chanpu
Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe
ID No. Cert. No. Dug Date Traceability

] 26 Apr 2024 National Institute of Mctrology Thailand (NIMT)

Approved by :

( Surachai Promthong

Laboratory Manager |

The Uncertainties are for a confidence orobabilitv of annroximatelv 95%
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Calibratech Co.,Ltd.

7/106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_calfGiyahoo.com, calibratech —cal@@hotmail.com

Certificate of Calibration

Certificate No. —

Result of Calibration :

UUC Condition As-Received :

Function :

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

Without Adjustment
Good

Temperature measurement

Page : 2 of 2

Inside of Chamber

—' W=102 m
A 5 D =047 m
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Test Setling Indicating
. ] Measured Temperature ( ¥ C) @ Sensor No. Uncertainty
Point | Temperature | T cmperature
("C) (°C) ("C) 1 2 3 4 5 6 7 8 9 (£"C)
3 3 3 40 1 3.0 1 26| 251 40 | 4.1 2.1 24 3 .85
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
{("C) ("C) ("C) ("C) ("C) (*C)
3 3 3 1.2 0.2 23

Remark The uncertainty is not conbine uniformily of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. e
7106-7 Moo 2. Sukhaprchasan 3-Rd., Bungpood, Pakkred. Nonthaburi 11120 CALIBRATION (O30
Tel.(02) 964-6211 Fux.(02) 964-3133, e-mail : calibratech_calgiyvahoo.com, calibrtech _cal@hotmnail.com

Certificate of Calibration

Certificate No. : || Page : 1 of 2

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

Equipment : Water Bath
Manufacturer : Memmert Model : WNB22
Range : NA "C Resolution :0.1  “C
Serial No. : _ ID No. : _
Envirenment : On site calibration was carried out at the Laboratory, Spcéial I.ab Envi and Consultant C
Ambient Temperature : (34.0t0 35.0) "C
Relative Humidity : (351040) %
Linc Voltage : (226.0t0 226.5)V
Date of Received : 20 April 2024

Date of Calibration : 20 April 2024

Date of Issue : 26 April 2024

Calibrated by : _

Calibration Method :  This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-¢
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
ID No. Cert. No, Duc Date Traceability

_ 24 Apr 2024 National Institute of Metrology Thailand (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a con{idence probability of approximately 95%
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bungpood. Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibraicch. calé@yahoo.com, calibratech _cal¢ghotmail.com

Certificate of Calibration

Certificate No. :_ Page : 2 of 2

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

Function : Temperature measurement

/BJ‘ 5(:!‘?1
5crp

\

Front
Test Setting Indicating | Measured Temperature (" C) @ Scnsor Measured Measured
Point | Temperature | Temperature No. Iy Uniformity Stability
("Cl ("C) el 1 ) 3 4 5 (£°C) ("C) ("C)
62.0 62.0 62.0 62.04 § 62,05 62.03 | 62.05 | 62.02 0.18 0.09 0.04
85.0 85.0 85.0 85.05 ] 83.05 [ 85.04 | 85.06 | 5.02 0.18 0.09 0.05
95.0 93.0 95.0 94.92 |1 94.82 [ 94.81 | 94.78 | 94.80 0.21 0.21 0.10
100.0 GCC 100.6 100.44] 100.47} 100.55{ 100.50{100.36 0.21 0.28 0.09

Remark The uncertainty is not combine uniformity of the water bath

This result of calibration was found accurate as shown on date and place of calibration only.
This reporled uneertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2 .
providing a level of confidence of approximatcly 95%
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BEC
THAI

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

99/9 Moo 2, Maha Sawat, Phutthamonthion, Nakhon Pathom 73170. Thailand.  Tet +66 3424 5299 Fax +66 3424 5250
E-mait bkk@becthaicom Website: www.becthaicom 4 CALIBRATION 0131

CERTIFICATE OF CALIBRATION

Equipment
Manufacturer
Model

Serial No.

ID No.

Customer

Location

Date of Receipt

Date of Calibration
Date of Issue
Ambient Temperature
Relative Humidity

Condition As-Received

Calibrated by

Ms. Bussayamas Noppakhun

Calibration Engineer

NSC-TISI-TIS 17025

Page: 1 of 3

Spectrophotometer

Thermo Scientific

Special Lab Envi And Consultant Co.,Ltd.

47/91-93 Moo 3, Tambol Tait, Amphur Pakrad,
Nonthaburi, 11120

Becthai Laboratory

30 April 2024

2 May 2024

2 May 2024

(2510) °C

(60+20) % -

Used ltem

Apirovid by

( Ms. Jintana Sangthaijaroenlap)
Calibration Manager

\

1e reported expended uncertainty of measurement was based on a combined standard uncertainty multiplied by a coverage

ctor k providing a level of conlidence of appoximately 95%.

\is certificate may not be reproduced other than in full, except with the prior written approval of the head of Calibration Laboratory.

dicated values are valid for the stale of the Spectrophotemeler at the time of calibration only.

ISSUE: 6 REV5

FM-CAL-33/2 20/02/24



Bec BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO,, LTD.

THAI  CALIBRATION LABORATORY

99/9 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom. 73170, Thailand.  Tet +66 3424 5299 Fax: -66 3424 5250 \'s'('-.r-l\r-nx' . q“" F
E-mail: bkk@becthaicom Website: www.becthaicom CALIBRATION 0131

Certificate No. : CAL-24-099 Page : 2 of 3

CALIBRATION REPORT

Sonditions of this result of calibration

I. Reference Standard Material :

JAaterial Model Serial No. Cert.No. Due date
Jolmium Glass Filter 13 December 2025
Jeutral Density Fi'ter 13 December 2025

!. Traceability : This certification is traceable to the International System of Unit maintained at; :

he Stara Scientific Ltd. Accrédited Calibration Laboratory No. 0659.

3. Method of calibration :
“he calibration procedure was carried out according to ASTM E275-08 (2022) and ASTM E925-09 (2014).

{. Result of calibration :

(v ) without adjustment ( ) after adjustment

5. Equipment Specifications:

Spectral Baridwidth : 8 nm
Data Interval : 1 nm
Scan Speed : N/A nm/min

ISSUE: 6 REV:5 FM-CAL-33/2 20/02/24



Bec BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO, LTD.
THAI  CALIBRATION LABORATORY

99/9 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom. 73170, Thailand. Tel «66 3424 5299 Fax: +66 3424 5250 ¥ TN T;;]m;
E-mail: bkk@becthaicom Website: www becthaicom CALIBRATION 0131

Certificate No. :_ ‘ Page :30f 3
CALIBRATION REPORT

Wavelength Calibration

Certified Values of Nominal Value UUC*Reading Error Uncertainty of k

Reference Material (nm) (nm) (nm) Measurement (+ nm) Factor
418.40 418 418 -0.40 0.59 2.00
537.00 537 537 0.00 0.59 2.00
638.00 638 639 1.00 0.59 2.00

Photometric Calibration for Visible

Wavelength Certified Values of UUC* Reading Error Uncertainty of k

(nm) Reference Material (A) (A) (A) Measurement (+ A) Factor
Zero 0.000 0.0000 0.0028 2.00

el 0.5703 0.573 0.0027 ; 0.0045 2.00
0.7336 0.734 0.0004 0.0045 2.00

1.0709 1.075 0.0041 0.0045 2.00

Zero 0.000 0.0000 0.0028 2.00

4400 0.5592 0.557 -0.0022 0.0045 _ 200
0.716 0.717 0.0010 0.0045% 2.00

1.0454 1.044 -0.0014 0.0045 2.00

Zero 0.000 0.0000 0.0028 2.00

0.5094 0.511 0.0016 0.0045 2.00

e 0.6601 0.664 0.0039 0.0045 2.00
0.963 0.966 0.0030 0.0045 2.00

Zero 0.000 0.0000 0.0028 2.00

546.1 0.5206 0.523 0.0024 0.0045 2.00
(546.0) 0.6677 0.665 -0.0027 0.0045 - 2.00
0.9763 0.979 0.0027 0.0045 2.00

Zero 0.000 0.0000 0.0028 2.00

0.5522 0.555 0.0028 0.0045 2.00

2900 0.6966 0.699 0.0024 0.0045 2.00
1.0201 1.022 0.0019 0.0045 2.00

Zero 0.000 0.0000 0.0028 2.00

0.5377 0.538 *0.0003 0.0045 2.00

%0 0.6649 0.667 0.0021 0.0045 2.00
0.9736 0.977 0.0034 0.0045 2.00

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

JUC* : Unit Under Calibration
- End of Report -

ISSUE: 6 REV:5 FM-CAL-33/2 20/02/24
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