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page 1/2-1
ANALYSIS REPORT

Fnazd : U35 A3 difa gifusaedna : vin :mAns diia
Client Sam!)ling by

fiog - 107/14 woumAS T 101 ¥ou 48 (k) uvasnaasdy FuiFunIe0 : 16 FamAN 2567
Address [wn1anzl PFANTNMINAT 10240 Received Date

aondiAuiede  : lassmsmasyaineds Sya wsadie SuiSiaaed 1622 Famau 2567
Sampling Site Analysis Date

Uszianéneea : Wastewater JuRswaTura : 23 FaRInU 2567

Reparted Date

Sample Type ,
Fuiifudoedis 116 Samn 2567 YRR  : 160824/01330/1 1aVTi8E : $30084
Sampling Date Analysis No. Sample No.
183 e ET LT wWa/Result Std.*

parameters units methods naamsiinia emsdssian o
pH " Electrometric 6.5 5.0-9.0
TSS mg/l Dried at 103-105'C 22 <30
BOD mg/l 5-Day BOD Test,Azide Modification 18 <20
Sulfide mg/l ZnuS Precipitation, lodometric <0.2 <1
TKN mg/l Macro Kjeldahl 24.64 <35
Oil and Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <20
HUeNHE)

ot Ta w a a
1" *" raeed ﬂ'I‘il'lﬂ‘i§1Nﬂ’3ﬂﬂ“ﬂ1i‘izﬂ1ﬂu1‘ﬂ\‘lil'lﬂfnﬂ]'i‘ljixlﬂ"ll . mml‘szmﬂnizmwammﬁﬁwmuazmumﬁau $.1.2548

b % |
v _J(Mr. Mapari Awaekuechi)
g Laboratory Manager
7-133-A-0003

Reported results refer to submitted sample only.

Test report shall not be reproduced except in full , without approve of the laboratory.

FM-LB-03;Re(0



4791-93 03 g walmmia g 1120

o v 1Jd[ 2 & Vl ¢ LY} ¢ o W
OLECCQ  wawm aulivwa udu 16wl wova mwewaumn a0 123175 T
SPECIAL LAB ENVI AND CONSULTANT COLLTD. ruozo2:a7ms a2 003250, vs6 ax s 1 n 4.ri:—-u:,=::~.:-s

e
IENURAIATIZA
ANALYSIS REPORT
v a & a k% o_ W
Jifainsizy : U5 Amins $1fia
Client
fieg : 107/14 ¥oE1AnE12 101 Fee 48 (er)a1) HvranaIdu FuiiFuiieaa : 16 Fanau 2567
Address 1wauanzl ngamwarIuag 10240 Received Date
aaiidudaens : Tnsamsermsyanneda Sya iwsaiio TuiinTed ;16 - 22 Tannu 2567

Sampling Site

Analysis Date

FufisearuNa : 23 IR 2567

page 1/2-2

ﬂﬁzmm‘hmha : Wastewater
Sample Type Reparted Date
Suiifivdaeds ;16 TaMInw 2567 RURSINGIZY  : 160824/01330/2 1auiiAI0ENs : $30084
Sampling Date Analysis No. Sample No.
<
3143 1Y FBIAEH Wa/Result Std.*

parameters units methods naansinia emsisziann
Chlorine mg/l DPD Colorimetric <0.010 -
Total Coliform Bacteria MPN/100ml MPN Test 14 x 102 -

NUEINY

=1 v : n' pod = .
1. " * " Ry ﬂ1ﬂ1ﬂi§1uﬂ?ﬂﬂuﬂ15§3U1ﬂu1ﬂ§ﬂ1ﬂ0'\ﬂ1§ﬂﬁZlﬂ‘n . muﬂz:mﬂn‘szm‘aa’nswn'lniﬁssummnasﬁunﬂﬁau $W.A1.2548

-

"~ (Mr. Mapari Awaekuechi)

Caal .~ Laboratory Manager

Reported results refer to submitted sample only.

Test report shall not be reproduced except in full , without approve of the laboratory.

FM-LB-03;Re00)
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Analysis Date

Sampling Site
Fufiseausa : 20 5u0U 2567

ﬂszmﬂﬁ"aadn : Wastewater
Reparted Date

Sample Type
RURSIATIZY  : 131224/01308/1 (AUNSIBENS : $42257

Sufihunleeng : 13 FHIAN 2567

Sampling Date Analysis No. Sample No.

M3 wiiiae 8anneH Ha/Result sta.”

Parameters Units Methods'~ shfandam e emsdszion n,

pH a Electrometric 6.9 5.0-9.0
Total Suspended Solids mg/l Dried at 103-105°C 36 <30
Biochemical Oxygen Demand mg/l 5-Day BOD Test, Membrane-Electrode 20 <20
Sulfide mg/l TIodometric ND <10
Total Kjeldahl Nitrogen mg/l Macro Kjeldahl 25.20 <3s
Oil & Grease mg/l Liquid-Liquid, Partition-Gravimetric <5 <20

MBI

"y s '
1. HINeda ABNasHIYAINRUNIITzIEhinnensdszan o muilstniansensaaninmnssssumfnazdaunaieu w.a.2567

) h
2. APHA , AWWA | WEF. Standard Methods for the Examination of Water and Wastewater. 24l ed. Washington, DC: APHA, 2023

3. ND = ( Non Detectable ) ianaaa naanlaiiny

WS 5
& ' (Mr. Mapari Awaekuechi)

Laboratory Manager
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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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Sampling Date Analysis No. Sample No.
[} Pt 4
M W IFUATIZH Wa/Result sta.”
Parameters Units Methods” Winana s smTszian a.
Chlorine mg/l DPD Colorimetric ND -
Total Coliform Bacteria MPN/100ml MPN Test 24x10° .
HIBINE)

" - T : Av o a Q’ v
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2. @ APHA , AWWA , WEF. Standard Methods for the Examination of Water and Wastewater. 24' ed. Washington, DC: APHA, 2023

3. ND = ( Non Detectable ) #8634 339 11Ny

/

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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1 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 Color ADMI Weighted-Ordinate Spectrophotometric
Method®?
7 Copper4 Digestion, Direct Air-Acetylene Flame Method™
8 Cyanide Distillation, Colorimetric Method'?
9 Formaldehyde Distillation, Colorimetric Method™
10~ | Free Chtorine 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) Distillation, Chloroform Extraction Method?
2) Distillation, Direct Photometric Method@
19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
20 Sulfide lodometric Method'®
21 | Temperature Laboratory and Fietd Methods®?
22 Total Dissolved Solids Dried at 180 °C*?

S

23 Total Kjeldahl Nitrogen...
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23 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method?
24 | Total Suspended Solids Dried from 103-105 °C?
25 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™
26 | Zinc Digestion, Direct Air-Acetylene Flame Method™
LINHANT198Y

a = v ' ] a ¥ a o |
1. sanpudmnssudundsuwiszmdlne. alladnsisiinde. fuinsed 4.

ATUVNAE: LFBULAINTSALN, 2547.
2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 247 ed. Washington, DC: APHA, 2023.
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(Scope of Accreditation for Testing)

Tususauawh 23-LB0118
(Certification No. 23-1.80118)

THAILAND

Forosljufnas U3om aliBwa udv 1Bul weud Asudauaun 3110
(Laboratory Name) (Spedial Lab Envi and Consultant Co.,Ltd.)
MNAAUNTTUIOIR ngau 0639
(Accreditation No.) (Testing 0639)
et P —— I
auvun 04 DONIARIUATUN 3 FWIAY N.A. 2566 099UN 2 @Ay w.A. 2571
(Issue No.) (Valid from) (3 August B.E.2566 (2023)) (Until) (2 August B.E.2571 (2028))

v a wa P o 7] | P
anmunmviesjuingg M ans Ouenaawn  Owansm Oipdaun Owaneaaud
(Laboratory status) (Site) (Temporary) (Mobite) (Multisite)

#11n15NndaU FBNITNAZBU FWvngou
(Field of Testing) (Parameter) (Test Method)
AUEWINADY
(environmental field)
Uy - Chemical Oxygen Demand - Standard Methods for the
(Wastewater) Examination of Water and

(CoD)
25 mg/L to 20 000 mg/L

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

- pH
4.0 to10.0

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
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 4500-H* B

nsgNTRgAEMNIsHEnUINAsTIUNERSNsTgRATINT T
(Ministry of Industry, Thai Industrial Standards Institute)

W 1/2
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(Scope of Accreditation for Testing)

TusSuseuaw?l 23-LB0118
(Certification No. 23-.B0118)

THRILAND

auiun 04 29NIARILATUN 3 BIAN WA, 2566 feiuin 2 &nau w.el. 2571
(Issue No.) (Valid from) (3 August B.E.2566 (2023)) (Until) (2 August B.E.2571 (2028))

R 4 g i 4 '
anunmmaaljuims M ans Ousnaenun  Odesn Owndoun Ovanaagiun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

1IN TRdau FAITNOEADU "3%'14%%

(Field of Testing) (Parameter) (Test Method)
AAwINaDN
(environmental field)
i - Total Dissolved Solids (TDS) - Standard Methods for the
Wastewat .
et Examination of Water and

25 mg/L to 6 000 mg/L

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

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

- Biochemical Oxygen Demand
(BOD)
5 mg/L to 5 000 mg/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%edition,
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 4500-0 C,, 5210 B
O‘}’

nswmaQmmwnssuﬁ'}ﬁ'ﬂmummgmwﬁ ﬂﬁm‘ﬁﬂq(ﬂﬁ’]ﬂﬂ‘iiﬂ
(Ministry of Industry, Thai Industrial Standards Institute)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 24TW29

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Hanna
Model : HI98193
Serial No. : 03030056991
ID No. : LB-Eqg-014
Received Date : 05 February 2024
Test Date : 06 February 2024
Reference : 2402-0128WN-1
Submitted by : Special Lab Envi And Consultant Co.,Ltd E

47/91-93, 96 Moo 3 Thambon Tha-if,
Pakkret, Nonthaburi 11120

Laboratory Condition : Temperature (251 5)°C
Humidity (50 +20)%
Test Procedure : In - house methad : CP-CHS

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

S/JQ )?)!«ulp

Approved by : ’
Approved Signatory

('\//) 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
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 1124013382 140RC006 23MM18 20 Feb 2024

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Resuit : 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.It 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
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Cahblatcch Co..Ltd. Al )

CALIBRATION 0030

7 NMoa 20 Sukhy w1 3 Rd.. Bangpood. Pakkeed. Nonthaburi 11120

Telin2) 964-6211 Fax.(02) 964-5153. e-mail : calibratech _cal i7 vihoo.com. calibratecl_caiie hotmail.com

Certificate of Calibration

Certificate No. : 67-200136-1 Page : 1 of 2

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

Equipment : Electronic Balance
Manufacturer : AND Model : GR-200
Serial No. : 14245322 ID No. : LB-Eq-016
Capacity : 210 g Resolution : 0.0001 ¢
Environment : On site calibration was carricd out at the Laboratory,

Special Lab Envi and Consultant Co.. Ltd.
Ambient Temperature : (273t027.7) “C

Relative Humidity : (42.5 10 44.0) %

Alir Pressure 1006.0 mbar
Date of Received : 20 April 2024
Date of Calibration : 20 April 2024
Date of Issue : 24 April 2024
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication rcf : LAB 14

Edition 7 - November 2022

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

1D No. Cert. No. Due Date Traceability
E261-E2624 C02232088 OR Nov 2024 National Institute of Metrology (Thailand). (NIMT)

Approved by :

( Surachai Promthong )

L.aboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

A

&3

e
i
]

This cerificate may not be reproduced other than in full excepl with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.

7 106-7 Moo 2. Sukhaprachasan 3 Rd.. Bangpood. Pakkeed. Nonthaburi 11120
Tel(02) 9646211 Fax.(02) 964-5153. e-muail : calibrawech_cald@:yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200136-1

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

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(& () * (g
0.001 0.0000 0.00012
0.01 0.0000 0.00012

0.1 0.0000 0.00012
0.5 0.0000 0.00013
) 0.0000 0.00013

3 -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 =

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g

A B C D

E

-0.0003 0.0000 0.0006 -0.0001 0.0000

Repealability Load test : 200

Stdev. : 0.00005

% CAL-F0031-03
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Calibratech Co.,Ltd. L NSC-TISI-TIS1 7025

7 106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood. Pakkred. Nonthaburi 11120 CALIBRATION 0030

Tel.{02) 964-6211 Fax.£62) 964-3155. e-mail : calibratech. calig yahoo.com. calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400217-2 Page : 1 0of2
Submitted by : Specral Lab Envi and Consuitant Co.. T.td.

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
Serial No. 0914643-01 ID No. : 1.B-Eq-004
Environment : On site calibration was carried out at the Laboratory. Special Lab Envi and Consultant Co.. Lid.
Ambient Temperature : (26.0t027.0) "C
Relative Humidity : (45t050) %
Line Voltage : (226.0 10 226.5) V
Date of Received : 20 April 2024

Date of Calibration : 20 April 2024
Date of Issue : 26 April 2024
Calibrated by : Kittisak Kokaco
Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on 1TS-90

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

Standard Digital Thermometer with RTD Probe

[D No. Cert. No. Due Date Traceability
400046 & 400042 67-400047-1 25 Jul 2024 National Institute of Mctrology Thailand (NTMT)

/
Approved by : /-

( Surachai Promthong )

Laboratory Manager

The Uneertainties are for a confidence probability of approximaltely 95%

= filE]
Ihis cerificale may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. Eg;ﬁ
Eew
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Calibratech Co.,Ltd.

T 106-7 Moo 2. Sukhapraciasan 3 Rd.. Bangpood, Pakkeed, Nentuburi 11120

FeLitZ) 904-62 11 Fax (U2) 964-S 135, ¢-imail : calibratech.cal ¢ vahoo.con. calibratech _cal hotmail.com

Certificate of Calibration

Certificate No. :67-400217-2

Result of Calibration :

UUC Condition As-Received :

Function :

Without Adjustment

Good

Temperature measurement

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

Page : 2 of 2

Inside of Chamber

( W =055 m
[=]
2 4 D =073 m
Jr o)
3 H =030 m
5 Capacity = 0.20 m
H
3 Hi2 8
8 9
< L7
!
56
v
Front =
<+ = >
Test Setting Indicating
. N Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperawre | Temperature ’
(") ("CH (“C) 1 2 3 4 5 6 7 8 9 (£°C)
20.0) 19.9 19.9 20.27120.24 20,07 20.06 | 20.15 20.14 | 20.21] 20.03 | 20.12 0.14
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) (°C) ("C) ("C) ("C)
20.0 19.9 19.9 0.24 0.20 0.54

Remark The uncertainty is not combine uniformity of the air chamber

This result ol 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 factork =2,

providing a level of confidence of approximately 95%

. CAL-F0031-03
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Calibratech Co.,Ltd. i NSC-TISI-TIS 17025

7 106-7 Mao 2. Sukhaprachasan 3 Rd., Bangpood. Paxkred. Nonthaburi 11120 CALIBRATION 0030

Teli02) 964-6211 Fux({12) 964-31 55, e-mail : calibvatech. cal'e vahoo.com, calibratech _calhotmail.com

Certificate of Calibration

Certificate No. : 67-400217-1 Page : 1 of 2
Submitted by : Special Lab Envi and Consultant Co.. 1td.

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

Equipment : Temperature controlled enclosure(Incubator)
Manufacturer : Lovibond Model : T'KU 1800
Range : N/A "C Resolution : 0.1 “C
Serial No. : 0925481-19 ID No. : [LB-Eq-005
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co.. 1.td.
Ambient Temperature : (24.01025.0) °C
Relative Humidity : (50to 35) %
Line 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 : Kittisak Kokaco
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 RTD Probe

ID No. Cert. No. Duc Date Traceability
400046 & 400047 67-400047-2 26 Jul 2024 National Institute of Metrology Thailand (NIMT)

/// '

( Surachai Promthong )

Approved by :

Laboratory Manager

The Uncertainlics are for a conlidence probability of approximately 95% mﬁf@
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. F."';- 57
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Calibratech Co.,Ltd.

T106-T Moo 2. Sukhaprachasan 3 Rl Bangpood, Pakkred. Nonghabue 11120

Telf02Y 064-6211 Vax 023 9643155, e-nuil : calibratechcal « yahooicont. ealibrazech _calieg hotmail.eom
Certificate of Calibration

Certificate No. :67-400217-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good
Function : Temperature measurement

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

Inside ol Chamber

’/ W =05 m
[o]
2 4 D =073 m
4 s 5
1 3 H =050 m
3
3 Capacity = 0.200 m
H
8 H2 8
?
< 7
WD
| 56 KTt} D
v 7 D2 Sem
= Front =
W "
Test Setting Indicating
. a Measured Temperature (¥ C) @ Sensor No. Uncertainty
Point | Temperawre | Temperature
() ("C) ("C) 1 2 3 4 5 6 7 8 9 (£°C)
30.0 30.0 30.0 30.09]130.21 [ 30,18 30.17[ 30.52] 30.49 [ 30.13 | 3032 30.13 0.31
33.0 350 35.0 34.95] 35,17 35,13 35,14 35.62| 35.67 | 35.04 | 35.40] 35.19 0.32
37.0 37.0 37.0 36.94|37.16| 37.13| 37.11| 37.60| 37.64 | 37.02 | 37.37] 37.16 0.33
Test Setting [ndicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) ("C) ("C) ("C) (' C)
300 30.0 30.0 0.42 0.03 0.46
35.0 35.0 35.0 0.50 0.04 0.77
37.0 37.0 37.0 0.531 0.06 0.79

Remark The uncertainty is not combine uniformity ol the air chamber

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

This reported uncertainty ol measurement was based on a standard uncertainty multiplicd by a coverage factork =2,

providing a level of confidence of approximately 95%
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Calibratech Co..Ltd. el B
T 6= Moo 2L Sukhaprachasan 3 Rd.. Bangpood. Pakkred, Nowthalburi 11320 CALIBRATION 0030

Teii02) 904-621 L Fax (021 964-5 135, c-mwit © calibratech_calt yahoo.com. calidratech _calia hotmail.com

Certiticate of Calibration

Certificate No. : 67-400217-4 Page : 1o0f2

Submitted by : Special Lab Envi and Consultant Co.. Ltd.
47/91-93 Moo 3. Tambol Tha-[t. Pakkret. Nonthaburi 11120

Equipment : Temperature controlled enclosure (Refrigerator)
Manufacturer : Frozen Model : CC-2288F
Range : N/A "C Resolution : 1 “C
Serial No. : CC-2288F-1163-003 ID No. : [LB-Eq-046
Environment : On site calibration was carried out at the Laboratory. Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (32.01033.0) "C
Relative Humidity : (401043) %
Line Voltage g (226.010226.5) 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

1D No. Cert. No. Due Date Traceability
400029 & 400030  66-400595-1 26 Apr 2024 National Institute of Mctrology Thailand (NIMT)

Approved by : (@

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability ol approximately 95%
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This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,LLd.
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Calibratech Co.,Ltd.
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpoad. Pakkred. Nonthaburi 11320
Tel.{02) 964-6211 Fax.{02) 964-5 155, e-mail : calibratech_cal vahoo.com, calibratech _calicthotmail.com

Certificate of Calibration
Certificate No. :67-400217-4 Page : 2 of 2

Without Adjustment
Good

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

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

Inside ol Chamber

1/ W =102 m
D =047 m
2 4
A & H =148 m
1 3 3
Capacity = 0.71 m
TE)
H ,
] H2 8
v i
£
“, ?
Wi2
| : 3em || 5cm
v L= o2 som o
Fronl Z
<+ v >
Test Setting [ndicating
) . Measured Temperatre (* C) (& Sensor No. Uncertainty
Point | Temperature | Temperature
("C) ("C) (“C) ] 2 3 4 5 6 7 8 ) (x"C)
3 3 3 4.0 3.0 20 25 4.0 4.1 2.1 2.1 3 0.85
Tesl Setling Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("c) ("C) ("Cc) ('c) (C) ("C)
3 3 3 1.2 0.2 23

Remark The uncertainty is not combine uniformity ol 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 contfidence ol approximately 95%

LCAL-F0031-03

-00o0 -

o




~ i ¥ S\"‘"\‘:\g"”a
(A ilacwra
Calibratech Co.,Ltd. s
7 106-7 Moo 2. Sukbaprachasan 3 Rel.. Bangpood. Pakkred. Nonthaburi 11120 CALIBRATION 0030
Tel(G2) 964-6211 Fus.(02) 964-5155. c-mail : calibratech_calig vahoo.com, calibratech cali@ hotmail.com
Certificate of Calibration

Certificate No, : 67-400217-3 Page : 1 of 2
Submitted by : Special Lab Envi and Consultant Co.. Ltd.

47/91 Moo 3 Thambol Tha-it. Pakkret. Nonthaburi 11120
Equipment : Waler Bath

Manufacturer : Mcemmerl Model : WNB22

Range : NiA "C Resolution :0.1 "C

Serial No. : [.520.0201 IDNo. :  LB-Eq-041
Environment : Onsite calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co.. Ltd.

Ambient Temperature : (34.01035.0) "C

Relative Humidity ; (351040) %

Line Voltage 0 (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 : Permpon Chanpu

Calibration Method :  This instrument 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

[D No, Cert. No. Due Date Traccability
400029 & 400031 66-400592-1 24 Apr 2024 National Institute of Metrology Thailand (NIM'T)

Approved by : /[ :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%
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This cerificate may nol be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.

7 106-7 Moo 2, Sukhaprachasan 3 Rd.. Bangpeod. Pakkred. Nonthaburi 11120

Telf02) 964-6211 Fax.{02) 964-3133, e-mail : calibratech_cal % vahoo.com. calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :67-400217-3

Result of Calibration :

UUC Condition As-Received :

Good

Without Adjustment

Page : 2 of 2

Function : Temperature measurement
/2 1 o,
) 3
i 5019/;
Front

Test Setting Indicating Measured Temperature (" C) @ Sensor Mcasured Measured

. = . Uncertainty
Point | Temperature | Temperature No. Uniformity Stability
("C) ("C) ("C) 1 2 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 83.05 | 83.05 | 85.04 | 85.06 | 83.02 0.18 0.09 0.05
95.0 93.0 95.0 94.92 | 94.82 [ 94.81 | 94.78 | 94.80 0.21 0.21 0.10
100.0 cee 100.6 100.44| 100.47] 100.55] 100.50| 100.36 0.21 0.28 0.09

Remark Thce uncertainty is not combine uniformity of the water bath

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

This reported uncertainty ol measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of conlidence ol approximately 95%

W CAL-F0031-03
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99/9 Mco 2, Maha Sawat, Fhuttharmonthon, Nakhon Patham. 7317C. Thailand. Tel +66 3424 5299 Fax: +66 3424 5250

BEC
THAI CALIBRATION LABORATORY
E-mail: bkk@becthaicom Website: www bacthaicom
Certificate No.: CAL-24-099

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CQO,, LTD.

NSC-TISE-TIS 17025
CALIBRATION 0131

Page : 1 of 3

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

Spectrophotometer

Thermo Scientific

Genesys 20

3SGT041007

LB-Eq-029

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

(25£10) °C

(60£20) % -

Used ltem

Approved by

( Ms. Jintana Sangthaijaroenlap)

Calibration Manager

The reported expended uncerainty of measurement was based on a combined standard uncertainty multiplied by a coverage

lactor k providing a ieve: of coniidence of appoximately 95%.

This certificate may not be reproduced other than in full, except with he pricr written approval of the head of Calibration |_aboratory.

Indicated values are valid for the slate of the Spectrophotometer al the time of calibralion only.

ISSUE: 8 REV:S

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 NSC TIISI Tls 1.'.mz<
E-mail: bkk@becthasicom Website: wwww becthaicom CALIBRATION 0131

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

CALIBRATION REPORT

Conditions of this result of calibration

1. Reference Standard Material :

Material Modei Serial No. Cert.No. Due date
Holmium Glass Filter RM-HG - 12705 117342 13 December 2025
Neutral Density Filter RM-1N2N3N 8323 117341 13 December 2025

2. Traceability : This certiflication is traceable to the International System of Unit maintained at;

The Starna Scientific Ltd. Accredited Calibration Laboratory No. 0659.

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

4. Result of calibration :

(\/ ) without adjustment { ) after adjustment

5. Equipment Specifications:

Spectral Bandwidth : 8 nm
Data Intervai : 1 nm
Scan Speed N/A am/min

ISSUE: 6 REVS FM-CAL-33/2 C//]R{\_..__-——; 20/02/24



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

99/9 Moo 2, Maha Sawat, Phutthamoenthon, Nakhon Pathom 7317C. Thailand. Tel +66 3424 5299 Fax: +66 3424 5250 '\l“‘ l.l.ﬂl T l;'|.7uzs
E-mail: bkik@becthaicom Website: www becthai com CALIBRATION 0131

Certificate No.: CAL-24-099 - Page : 3 of 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 B3 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

e 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 2.060

o 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

P 0.5094 0.511 0.0016 0.0045 2.00
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

T 0.5522 0.555 0.0028 0.0045 2.00
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
0.6649 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:

UUC* : Unit Under Calibration
- End of Report -

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