ATANUN |

TususesosufuRnis viem alidoa wau

WUl Laud ARUTALAUN 179



=b

nsulseUENAmNG S

QUUNTETINT © uavenayly

WATIVVI NTUNNT @000
@ & UGN  ebw

Bes soogmilidesuiunsideuiosufsimaiinmeionuu

.

Fou nssuNIEIanTs U awd@ea udu 1wl weus Aeudauauv $1in

owds Ameliuveilou/MeogAvdsuuwUanyrang uazelinasuaiwuesissfURnsinssiontuy
ariull @ WeATNBY beos

dadandig enansuuurinevidedseis FutunzileuiosjiRnsiesisiiensy
UIYn awd@ea whv 1Buly uwoud Aeudaunut $1im $1WN b LY

auviiadendeds UTev ada udu Wyl weud Aoudaumud S1in KosufuRnns

a 11 <& o | af a s A o
Ainswiienvu nsidou [laovidaed covco-ca wift a duaniidg sruneuininga
Jmdauunyd densulssugnangsu Uy

nsulssnugraVNTSUAINUET THUS ¥ aW@ua udu ul weud Aaudaunuy $1rim
sisoguilvdauiunzieuviesuifimsiassiienvu lneflesdusznausail
n. grmuauguaesUfifinsiwse

P f
neideuai
EARIEPIGRN]]

) waTvhdias avas
o) Wsandandl gluy

m) WguzU13 a7waned

v. Wmthitussdwies fian1siinsed
@) UNed1YATE 891

b) uEIyslaat uzue

@) WEIIET il

&) UNAIYTA dolanznt
&) UaIalgnIus vinilef
) VAU Y

o) WwanUsng wedn1d

&) wanluslaile uvue
&) WA Wzl
®0) UNEMYIel 81fed
©e) UNATITNAYIU Nz
ob) UBLET Jum

v
=

neiguaYn

nadowanil
naouanit
nzdouaai
sifeuaed

yilguari

o A
nedeuan
nyidauiaun

]
=

NeU8UEY

b,

NelauaINn

b.

nelgueYn
RIS LT
nelyuLaYn

f. veutIeaIsuanenlesuTunsiteuliiiasziludids audendaunaie



o -

ilsdoatutiasvunogluiuil be Unmau bero MnUsvasdazdoegwilide
futunsisuiesufiRmsiinnsienu Widudvedenignieanmsussnaudvonensulsenu
gaamnssunely mo Ju deutudusngresniideiudunsifouiesfuRmsiassiionyu vl
ansaduAmeruszuuBannsetindléinihiulednsulseanuenamnssy

= A
FUIBUNILNDNIIV

YOLARIAINULUND

(weRse Suniide)
finfinenmendidrsy innmenivem
fémasnunesidouanfeuituafiuliemn
Yfiansmamieduinnisenugagminm

nanTBLATIAaUA BNaRYlSINY
NRUUNTFINTBNTIATITIAde unaivkasnzilauesUfjiins
5. o bamo baneb 7D beon-&

115813 o ba@no bamab 1 becs

TswildBiannsetind saraban@diw.mail.go.th

=

- o E55EE
Green indusiry 4 id L o - Lo,
@ ’ “qmmmniiumqfﬂ@ Uszinananianug sanauWmInn qmmmmsuﬁmm” ittt Tn oy
2 [Elema:



g J o él <% g
WBRETIUTenldessa g suTUnsUsuanlfuin i Tisitenty
vii anldiea udu Bul ueud asudaumni $iin

»
=4
_
E4
R

YN MW 26 18NS

ol ¢ & MMAYN  bdHo
sanemmareildunmadnmnnailsaugaamngs 91U bb TBMS

amun duaiiy B aaszi

1 Arsenic Digestion, Hydride Generation/Atomic Absonption
Spectrometric Method®

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

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

a Cadmiumn Digestion, Direct Air-Acetylene Hame Method™

5 Chemical Oxygen Demand 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 Distillation, Colorimetric Method™

10~ | Free Chlorine DPD Colorimetric Method™

11 Hexavalent Chromiumm 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 Hame Method™

16 | Ol & Grease Liquid-Liquid, Partition-Gravimetric Method®

17 | pH Electrometric Method™

18 Phenols 1) Distillation, Chloroform Extraction Method®
2) Distillation, Direct Photometric Method™

19 Seleniummn Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

20 | Sulfide lodometric Method?

21 | Temperature Laboratory and Field Methods®?

22 | Total Dissolved Solids Dried at 180 °C®

23 Total Kjeldahl Nitrogen...




deudl dsuane ) BRI
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; Calculationt®
26 Zinc Digestion, Direct Air-Acetylene Flame Method™
Lana15 1984

1. dauAnimnssudanadauuralsendlne. @;ﬁaﬁ‘amﬁsﬁﬁ%ﬁ& furindad 4.
NFAUNN: ITOURNINTAUN, 2547

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24™ ed. Washington, DC: APHA, 2023.
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Tufusauavii -
(Certificate No.)

TUusUI9952UUNY

(Certificate of Accreditation)

91¢89119AUAMNTUNTEIVTYLIANMTHINTFIULAIBIR WA, bEE
(By Virtue of National Standardization Act B.E. 2551 (2008))

L4 =) ar s
LEaYITNTETUNITUHNIATIIUNEANUNGATINNITY

(Secretary-General, Thai Industrial Standards Institute)

sanlususasavuillu

(Issues this certificate to)

US™W aa wav 1uld weus Aaudanaun S10A
(Special Lab Envi and Consultant Co,,Ltd.)

AeRELAYY
(Address)

&ol/co-aten YT a0 UATNDY SUnBUINLATA Jninuunys
47/91-93 Moo 3, Tha It, Pak Kret, Nonthaburi

a5un155Us99AUEINISA

(Certificate of competence)

(Standard No. TIS 17025-25! o

Yormnunilunmeanuausaves vesujuinsneaeuiarvesufiiinisaeuiiey

General requirements for the competence of testing and calibration laboratories

(Accreditation No. Testing 0639,

Tnefiswazidunavinazveuneilalususes uanslalu QR CODE uag www.tisi.go th

(Details of the scheme and scope of the certificate are shown in QR CODE and www.tisi.go.th}

28N Al TUN @b NUATWUT WA. b&bb
(Issue date : 16 February B.E. 2566 (2023))

L3
= i (WYLONUR FUIUUN)
w‘f& L ) s L
%’ﬁ% LAY TOH 19 1UEHI U (9198 (UNaPI3 LY Iebiel I 2N
GRS UfudAsiunisunu
as o= s L
‘ ‘{ Signed by dninanasgrurdnfsgaamnisu (aua) La"m6ﬂ'ﬁﬁ’mﬂ\1’]uw'l(ﬂ§§’luwamﬂm%qmﬁ’]%ﬂ’iiiﬂ
APl Thai industrial Standards Institute (TIS) WM e,

:a_?; Date: 2023-02-16T13:24:24,601+07:00 5“:\‘\.___./.\__\‘:_—/_‘/’/'
08833394 g‘laszm
NSINTNOAFIMNTTH ArinauanmsyIURERS MmNy "’//Z“A::‘\"“

oy ! %L LN \.\\‘

(Ministry of Industry Thailand, Thai Industrial Standards Institute) "y fiobidat
ks
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(Scope of Accreditation for Testing)

(Certification No, 23-LB0118)

THAILAND

Yoo uRnIs U3t aliBiva udu Wuly wous reudauaut $11n
(Laboratory Name) (Spedial Lab Envi and Consultant Co.,Ltd.)
winglavmsivsesn NG
(Accreditation No.) (Testing 0639)
avun 04 DONLARILATUN 3 FIMAN N.A. 2566 fedun 2 dwnau w.e. 2571
(Issue No.) (valid from) (3 August B.E.2566 (2023)) (Unti) (2 August B.E.2571 (2028))
anmunwielfiinms M ans Ousnanwsn  Odaas Ordouin Ovaneaaun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
gUnN1INaEDU FUNINAFU "AJ%‘VIW?{’P]‘U
(Field of Testing) (Parameter) (Test Method)
aALINADN
(environmental field)
LAY - 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 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
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017 ,
part 4500-H" B

NsensNeRAMNITIHATNIUINATEIUNER s igRamnT Y
(Ministry of Industry, Thai Industrial Standards Institute)

R 1/2
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(Scope of Accreditation for Testing)

TuSusesavi NG

(Certification No. 23-LB0118)

THAILAND

atun 04 POALAFRILATUN 3 BIMIAN W.A. 2566 feTuN 2 damau w.e. 2571
(Issue No.) (Valid from) (3 August B.E.2566 (2023)) (Until) (2 August B.E.2571 (2028))
anmunmiesUjiiins M ams Ousnaswn  Owaasa Owndoun Ovangaaun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

A1 INngau FUNTITNAADU "3%'1/!61?1%

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

AAINaDY
(environmental field)
Ude - Total Dissolved Solids (TDS) - Standard Methods for the
(Wastewater)

25 me/L to 6 000 mg/L

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

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

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

Examination of Water and
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
Exarnination of Water and
Wastewater, APHA, AWWA,
WEF,23 edition, 2017,
part 4500-O G., 5210 B

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

part 4500-O C, 5210 B -

ﬂiswsaqqmmwmimﬁﬁﬁm'mmmg'luwﬁmﬁ’m%qmammm
(Ministry of Industry, Thai Industrial Standards Institute)
WU 2/2
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Calibratech Co.,Ltd. <
/1067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Noathaburi 111 NSC-TISI-T1517025

y e Nf' g ]1120 CALIBRATION 6030
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech_cal@yahoo.com, calibratech _calgphotmail.com

Certificate of Calibration

Certificate No. : _ Page : 1 of2

Submitted by : Special Lab Envi and Consultant Cao.,Ltd.

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

Equipment : Buret
Manufacturer : Witeg Class: A
Capacity 25 ml Graduation : 0.1 ml
Eavironment : Ambient Temperature : (20+3) 50

“*Relativé Humidity  : (60£15) %

Air Pressure ] 1009.7 mbar.

Date of Received : 06 April 2023
Date of Calibration : 18 April 2023

Date of Issne : 18 April 2023
Calibrated by : _

Calibration Methed : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certilication is traceable o the Intemalional System of Units
Electronic Balance

Cert, No Due Date Traceability

- - 02 Jun 2023 National Institute of Mctrotogy (Thailand) (NIMT)

Approved by :

{ Wipa Tovadee )

Supervisor

The Uncerrainties are for a confidence probability of approximately 95%

24 0

O |

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

i=
s

e CAL-FNO31-03
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Calibratech Co.,Ltd.

7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabwri 11120

Tel(02) 964-6211 Fa(02) 964-5155, c-mmi © calibratech. cali@yahoo,com, calibratech -cal@hotmiil.com

Certificate of Calibration

Certificate No. : _

Result of Calibration : This result of true Volume is referred to standard temperature at 20 ‘c
UUC Conditlon As-Received :  Good

Delivery Time 40.55 sec.

Nominal Volume (ml ) Measuring Volume ( ml)
10 10.0121
20 20,0086
25 250116
Uncertainty of’ measurement with in ¥ 0.0066 m|

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 conlidence of approximately 95%

-olo -

Page : 2 of 2

2.00,

S (CAL-FOO31-03
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Calibratech Co. ,Ltd. . T .
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.{02) 964-5155. e-mail : calibratech_cali@yahoo.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, Tambol Tha-it, Pakkret, Nonthaburi 11120

Equipment : Digital Thermometer with Thermocouple probe Type K
Temperature Indicator
Manufacturer : Thermo Scientific Mode] TEMP 10K
Range : =250 °‘Ct0 1372 °C Resolution : 0.1 “C
Serial No. : 4008958 1D No. : LB-Eq-013
Environment : Ambient Temperature : (23 +2) “C
Relative Humidity (502 15) %
Line Voltage 0 (220 + 22) VAC
Date of Received : 06 April 2023
Date of Calibration : 08 April to 10 April 2023
Date of Issue : 10 April 2023

Calibrated by : ] )

Calibration Method : This instrument was calibrated by In-house method comparison technique' CAL-M4003
by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable (o the International Systemn of Units

1. Platinumn Resistance Thernmometer (PRT)
ID No. Cert. No. Due Date Traceability

- 07 Feb 2024 Naticnal Institute of Metrology Thailand (NIMT)
02 Jun 2023 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

ID No. Certl. No. Due Date Traceability
14 Jun 2023 National Institute of Metrology Thailand (NIMT)
14 Jun 2023 National [nstitute of Metrology Thailand (NIMT)

Approved by

{ Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95% =

-

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

e CAL-FO031-03
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Calibratech Co.,Ltd.
7106-7 Moo 2, Sukhapracliasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahioo.com, calibratech .cal@hotrail com

Certificate of Calibration

Certificate No. : _ Page : 2 0f2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Function : Temperature measurement with Thermocouple probe Type K
Model : Type K Sheath Material : Teflon
Diameter : 2 mm. Length : 1500 mm.
" SerialNo. : N/A " IDNo.:  SL-39
Immersion Depth | Standurd Reading] UUC Reading Correction Uncertainty
( mm.) (°C) (°C) (°C) (£°C)
130 3.0036 3.5 -0.5 018
130 20.0024 204 -0.4 0,18
130 104.0011 1043 -0.3 045
130 150.0027 150.2 -.2 .58 )
130 180.0040 180.0 0.0 0.65
Model : AD-1218-230 Sheath Material : Stainless
Diameter : 3.5 mm. Length : 230 mm.
Serial No. : N/A ID No. : SL-40
Immersion Depth|Standard Reading] UUC Reading Correction Uncertaioty
( mm.) ("C) ("C) (°C) (" C)
124 3799914 3793 0.7 1.5
124 400.0611 399.2 0.8 1.6
Remark

UUC : Unit Under Calibration

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 facto
praviding a level of confidence of approximately 95%

- 000 -

@;g%

__-'.'..r.r:?;,z. CAL-FO031-03
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIRRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

certno. [

Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. ;
Received Dats :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

( /) Malee Butkruea

( ) Saithip Meangmai
( ) Warakom Lemngagtrakul

Issue Date :

DO Meter

Hanna

16 February 2023
17 February 2023
2302-0616WN-1

Special Lab Envi And Consultant Co.,Ltd
47/91 Moo 3 Thambon Tha-it,
Pakkret, Nonthaburi 11120

Temperature (25+5)°C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

20 February 2023



certno.: NN

Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :

This certification is traceable to the Intemational 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) Burstts - 25 Mar 2023
2) Balance _ 20 Sep 2023

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Bissolved Oxygen Probe No.: _

Titration Method DO Meter .
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mgiL)
8.12 8.13 0.0045

This report was certified only for the instrument we tested.lt is allowable 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 report may not be reproduced
other in full,without written approval of the laboratory

-000-
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Calibratech Co.,Ltd. G VP o 2
7/106-7 Moo 2, Sukhaprachesan 3 Rd, Bangpood, Palkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@yeahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : _ Page : 1 0f2

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

Equipment : Electronic Balance

Manufacturer : AND Model :_
Serial No. : _ ID No. :_

Capacity : ©oo210 g Resolution : 0.0001 ¢
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Lid.
Ambient Temperature : (2941029.7) °C
“Relative Humidity (509t051.5) %
Air Pressure ¢ 1011.0 mbat
Date of Received : 24 April 2023
Date of Calibration : 24 April 2023
Date of Issue : 26 Apri| 2023

Catibrated by I

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

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

Standard Weights

LD No. Cert, No. ue Date Traceability

_ _ 10 Nov 2023 National Institute of Mctrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

[aboratory Manager

The Uncertainties are far a confidence probability of approximately 95% E5E

Lo Ui
This cerificate may not be reproduced other than in full except with the prior written approval ol the Calibratech Co.,Lid Eﬁé\%
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachadan 3 Rd, Bangpood, Pakkred, Nonthabur 11120

Tel(02) $64-6211 Fax.(02) 964-5155, e-mail ; calibrtech_cal@yahoo.com, calibratech calf@hounail.com

Certificate of Calibration

Certificate No. : _

Result of Calibration : Without Adjustment

UUC Condition As-Received: Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty

(g) (g) t (@)

i 0.001 0.0000 0.00010
0.01 0.0000 0.00011

0.1 0.0000 0.00011

0.5 0.0000 0.00010

2 0.0000 0.00011

5 -0.0001 0.00011

10 0.0000 0.00012

50 A.0001 0.00014

100 -0,0001 0.00020)
209{;;#" 0.0000 01.00038

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

Page : 20f2

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 : 0 g
A B C D E

=0.0003 0.0001 0.0004 0.0000 0.0000

Repeatability Load test : 200 g

Stdev. : 0.00005 g
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Calibratech Co.,Ltd. e ST T,
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pekkred, Nonthaburi 11120 CALIBRATION 0030

Tel(02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech._ cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : ] Page : 1of2

Submitied by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambal Tha-it. Pakkret. Nonthaburi 11120

Equipment : Air Chamber (Incubator)
Manufacturer : lovibond Model : FKU 1800
Range : N/A “C Resolution : 0.1 “C
Serial No. : [ D No. : NG

Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (29.01029.6) "C
Relative Humidity g (40 to 45) %
Line Voltage : (226.010 226.5) V

Date aof Received : 24 April 2023

Date of Calibration : 24 Apnil 2023

Date of Issue : 26 April 2023

Calibrated by : _

Calibration Method : CAL-M4004. TLAS G-20

The temperaturc scale used was based on [TS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe
1D No. Cert. No. Due Date Traceability

_ 02 Aug 2023 National Institute of Metrology Thailand (NIMT)

// / /
( /
Approved by : \

( Bunjerd Masri )

Supervisor
The Uncertainties ar¢ for a confidence probability of approximately 95% )
[EAaE
This cerificate may not be reproduced other than in full except with the prior writicn appraval of the Calibratech Co.,Litd. e
Erw
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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 : calitmatech . cal@yahoo.com, calibratech . cal(@hotmail.com

Certificate of Calibration

Certificate No. :_

Result of Calibration :
UUC Condition As-Received :

Page : 2 of 2

Without Adjustment
Good
Function : Temperalure measurement

Fhis instrument was selling air ventilation at position 0 (close)

Inside of Chamber

f W =05 m
2 4 D =073 m
A & <]
1 3 H =05 m
3
g Capacity = 0.20 m
(o]
H
3 H/2 8
$ 0
LA 7 li‘
W2 =
| o 7 leem D
v i o o
= Front Je
W w
Test Setting Indicating .
f . Measured Temperature (* C) @ Sensor No. Uncertzinty
Point| Temperature | Temperature
("C) (| 7CY) (C) 1 235 4 Ssaf 6 7 8 9 {2 )
20.0 19.9 19.9 20.35]20.35| 20.23 [ 20.25[ 20.12| 20.12| 20.14 | 20.28 | 20.08 0.42
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) (°C) (‘C) (°C) (°C)
20,0 19.9 19.9 0.37 0.16 0.6

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 ol 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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.'I‘fl-'"".‘l. ’;. ¥ A
il If S _\:_:';—)‘}:
CAL llacwRA
Calibratech Co.,Ltd. NS _ i

NSG-TISI-TIS17025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nomthaburi 11120 CAUBRATON 0530
Tel{02) 964-6211 Pax.(02) 964-5155, e-mail : calibratech_calia valioo.com, celibratech _cal@hotmail com

Certificate of Calibration

Certificate No. _ Page : 1o0f2

Submitted by : Special Lab Envi and Censultant Co., Ltd.

47/91-93,96 Moo 3, Tambol Tha-Tt, Pakkret, Nonthaburi 11120

Equipment ¢ Piston Pipette

Manufacturer -  sartorius Model :

Serial No. : _ ID No. :

Capacity 100 pl  to 1000 pl Resolution : 5 ul
Environment : Ambicnt Temperature (20+3) oC

Relative Humidity : (55+10) %

Air Pressure : (1007.6 to 1007.7) mbar.

Date of Received  : 03 August 2023
Date of Calibrailon : 07 Augusi 2023

Date of Issue .z 07 August 2023
Calibrated by 8 _
Calibration Method : In-house method CAL-M3002 base on ISO 8655-6 : 2002-09

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

Electronic Balance

{D No. Cert. No. Due Date Traceability

_ 02 Dec 2023 National Institute ol Metrology (Thailand) (NIMT)

Approved by :

( Wipa Tovadee )

Supervisar

The Uncertainties are for a confidence probability of approximately 95%

a4,
o

I'his cerificate may not be reproduced ather (han in full except with the prior written approval of the Calibratech Co.,Ltd.

'\'_Ir. CAL=FODA1-03
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CAL

Calibratech Co..Ltd.

TN06-7 Moo 2, Sukhaprachasan 3 R, Bungpood, Pakkred. Nonthaburi 11120

Tel.(02) 964-6211 Fax((i2) 964-51 55, e-nwil : calibritech. caliyshoo com, culibratech .cal@hotmail.com

Certificate of Calibration

Page : 20f2

Result of Calibration Without Adjustment
UUC Conditlon As-Recelved @ Good
Test Volume Measuring Volume at ZOOC Systematic error | Coeft. of Variation Uneertainty
(pl)y (ul) (e.%) (CV%) (£pul)
100 97.92 0.21 0.15 0.69
500 496.58 0.34 0.04 0.69
1000 997.55 0.24 0.0! 0.69

€, : Syslemalic error (%)

CV ; Coefficient of variation (%)

UUC Calibrated by :

Blue Tip

T'his result of calibration was found accurate as shown on date and place of calibration only.

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

providing a level ot confidence of appreximately 95%

R ' AL -F0031-03
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CAL

Calibratech Co.,Ltd. Ao | ISR
7/106-7 Moo 2, Sukhuprachi=an 3 Rd., Bangpood, Pukkred, Nonthaburi 11120 CALIBRATION 0030

Tel{02) 964-6211 Fax.(02) 964-5153, ¢-mail : calibmtech. cl@yaboo.com. calibratech _cal{@hotimail.com

Certificate of Calibration

Certificate No. : _ Page : 1 0f2

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

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

Equipment : Piston Pipette

Manufacturer: BIOHIT Model

Capacity 100 pl to 1000 pl Resolution: S ol
Environment : Ambient Temperature : (23+2) 0C

Relative Humidity : (50+15) %

Air Pressure : (1010.3t0 1010.4) mbar.
Date of Received : 07 December 2022

Date of Calibration : 09 December 2022
Date of lssue : (9 December 2022

Calibrated by : Wipa Tovadcee

Calibration Method : In-housc method CAL-M3002 base on SO 8655-6 : 2002-09-15

Reference Standard Instruments : This centitication is traceable (o the Intemnational System of Units
Electronic Balance

1D No. Cert. No. Due Date Traceability

_ 02 Jun 2023 National Institute ol Meltrology (Thailand) (NIMT)

Approved by :

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of 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.,Ltd.
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CAL

Calibratech Co..Ltd.

7106-7 Moo 2, Sukhaprschasan 3 R, Bangpood, Pakkred, Nonthaburi 11120

Teli02r964-621 1 Ta(02) 964-5155, e-mail . calibratech. calid vahoo.com, ealibratech .calfahotmail.com

Certificate of Calibration

Certificate No, : _ Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
o
Test Volume | Measuring Volume at 20 C | Systematic error | Coeff. of Variation Uncertainty

(ul) (ul) (e %) (cvw%) . (xul)
100 98.71 0.13 0.13 0.69
500 300,71 0.07 0.01 0.69
1000 1000.17 0.02 0.01 0.69

€, : Systematic error (%)

CV : Coelficient ol variation (%)

UUC Calibrated by White Tip :
This result of calibration was found accurate as shown on date and piace of ealibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%
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96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110

| T §
.7“"”"“"“?’5 Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS 17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No.
Site Calibration Order No.
Customer SPECIAL LAB ENVI AND CONSULTANT CO., LTD,

47191 Moo 3 Tha-lt, Pak Kret, Nonthaburi, 11120.

Place of Calibration 1350, 1352 Sutthisarnwinitchai Rd, Dindaeng, Bangkok 10400. (Calibration Room)
Description Oven
Model UF30
Serial No. B123.0544
ID.No. - -
Date of Receipt Jun 20, 2023 i
Date of Calibration Jun 20, 2023
Environment
Temperature (Min) 23.1 5C {(Max) 253 °C

Relatlve Humidity (Min) 463 %RH (Max) 789 %RH

Calibration Method

WI-17 : The reference thermometer was placed into the chamber and measurement was performed based on AS-2853.

The temperature scale in use at this laboratory is the Internaticnal Temperature Scale of 1990,

Standard
1) Data Acquisition with Sensor Model 34972A S/N. MY49007789, Certificate No. QR23-0024, Calibrated by

Quality Reborn Co., Ltd., ONAC Calibration No. 0292, Due Date Jan 10, 2024.

This certificate is traceable to S| unit.

Page 1 of 4

This certificate is issued in accordance with the conditions of Thermology Laboratory. The traceability to recognised national standard and the

unit of measurement realised at corresponding national standard laboratory. This certificate may not be reproduced other than in full except with

¢ the prior written approval of laboratory.




" Thermology Co., Ltd. i

96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nontheburi 11110 f

| Thommatogy | N
W77 Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS17025
CALIBRATION 0109

THAILAND

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No.
Site Calibration Order No.

Results (without adjustment)

7S N '_;2 A 4
/ 6#2 4
,/ //’
| A7
#1 #30
H
O#9 B
LH2
#e i #0 v
] =z
SRRl #7
#5 W2 i cj_//
- ‘—o/fb
a L
< — >

Position of reference thermometers were placed

Note.

1). Dimension (W x L x H) is 40 x 25 x 32 cm.

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration intarval.

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

reference sensor should preferably be located at the geometric center of the chamber.

Page 2 of 4




THAILAND

WThermolog Co., Ltd. ;

| 96/177-26/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110
Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co

| _74&:#0&4@'{

NSC-TISI-TI817025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of issue Jun 23, 2023 Cert No.
Site Calibration Order No.
Results (without adjustment)
uuc uuc Reference | Stability ] Uniformity Uncertainty
Setting Reading Thermometer r |
(°C) (°c) (C) | *(°C) (°C) +(Cc) |
Position 1 104 544 ‘
[ Position 2 103.789 | |
‘ | Position 3 103.396
Position 4 103.886
104.0 104.0 Paosition 5 104.031 0.058 0.704 0.30
Position 6 103.886 5
,| Position 7 | 103.342 .
.’ Position 8 | 103.939 i |
| | Position 9 | 103.867 |
UU_C_ 0 | _UUC T Reference i i Stability Unif;)r-n':ity Uncertainty
Setting | Reading Thermometer
(°C) (°C) ¢C) +(c) | (C) +(EC) o |
i 3 O Positiori! ‘ 1561.388 )
Position 2 ‘ 150.037
Position 3 149.313 |
Position 4 149.848
150.0 160.0 Position 5 150.519 0.052 1.248 0.41
Position 6 150.188 |'
[ Position 7 149.370
Paosition 8 150.383 .
Position 2 150.201 pulaia B

Page 3 of 4
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o] Thermology Co., Ltd. i nmm

e 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Noathaburi 11110 /r ‘
s “‘j"_"‘:"_f‘f_, Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS1 7023
CALIBRATION 0169

\

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No.
Slte Calibration Order No.

Results (wlthout adjustment)

uuc uuc T Reference IStabiIity Uniformity Uncenrtainty
. Setting Reading Thermometer i
' (°C) (°C) _ (°C) +(°C) (°C) +(°C)
[ _Position 1 . 181.507 3 :
Position 2 179.668 .
Position 3 178.772 [
Position 4 179.371 -
180.0 l 180.0 Position 5 180.334 0.059 1.693 0:49 ;
; Position 6 179.830
| E Position 7 178.855
| p Positon 8 | 180.323
I i Posiion9 | 179.876 )

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentioned In the repori.

The reported expanded uncertainty Is based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SIGNATORY :

[ 1] MR PRAJUCKPETCH THONGSOOKCHOTE
[~/} MR. DAMRONG MULSING
[ ] MR JATURAPAT THONGSOOKCHOTE

Page 4 of 4



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3%&

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e

534/4 PATTANAKARN ROAD $OI 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serlal No. :

D No. :

Condition As-Recelved:
Recelved Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated hy :

Approved by :

( /) Saithip Meangmai
( ) Warakom Lemgagtrakul
( ) Ponpan Paipim

Issue Date :

Ny
NSC-TISI-TIS1T023
CALISRATION 0008

Cert.No.:
Page.:

pH Meter
Eutech
pH 700

Used ltem
04 August 2023
07 August 2023

Special Lab Envi And Consultant Co. Ltd -
47/91-93, 96 Moo 3 Thambon Tha-it, Pakkret
Nonthaburi 11120

(25 + 25) °C

(50 £ 15) %

In - house method :

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Approved Sigrﬂ’alory

16 August 2023

The Unecertaintics are for a confidence probability of approximately 95%




Condition of this calibration result

1. Reference Standard Instrument : -

Instrument

Serial No.

ID No.

1) Document Process Calibrator
This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

2. Certified Reference Materials

Buffer Solution
pH 4.008
pH 6.986
pH 10.010

Cert. No.:
Page.:

Cert. No.

Due Date
24 Aug 2023

: The measurement results are traceable to S| through CPA chem Ltd.,

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

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
863832
863833
863835

Exp. date
28 Dec 2024

28 Dec 2023
28 Dec 2023

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input =
pH n?V mV pH (M) L
pH Meter 4.00 177.48 177.5 4.01 0.0588 2.00
S/N.; 2858459 7.00 0.00 0.1 7.00 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 | pH measurement factor
(mV) (1) K
pH Electrode 4.008 4.01 170.7 0.0085 2.05
S/N.: 3101624 6.986 6.99 -2.0 0.011 2.00
10.010 10.01 -178.2 0.0086 2.00

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂﬁ&é
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES N < B
534/4 PATTANAKARN ROAD SQ1 18, SUANLUANG, SUANLUANG BANGKOK 10250 : ) LK ;

NSC-TISI-TIS17028

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

B oy

Cert. No.: 23LM132
Page.: 1 of 2

Certificate of Calibration

Equipment : pH Meter with Sensor
Manufacturer : Eutech
Model : pH 700

Serial No. I
ID No. I

Submitted by : Special Lab Envi And Consultant Co.,Ltd.
47/91-93 Moo 3 Thambon Tha-it,
Pakkret,
Nonthaburi 11120
Locatlon : TPA On Site Calibration Laboratory | J
Received Order : 04 August 2023
Calibrated Date : 089 August 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (2202 22)V

Calibrated by :

Approved by :
Approved Signatory
( ) Pornthippa Tameyakul
( ) Ponpan Paipim
() Suwit Imjai

Issue Date : 17 August 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0057254



Equipment : pH Meter with Sensor Cert. No._

Condition As-Received: New ltem Page.: 2 of 2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath,
The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
TPA 21 Oct 2023

1) Digital Thermometer
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intsrnational System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.. PHSTEMBO1P
Calibration| Immersion Standard uuc* . Coverage
; Error Uncertainty
Point Depth Temperature Reading = Factor
(C) (mm ) ("C) (°C) (°C) (£°C) k
25.0 100 25.002 25.0 0.002 0.16 200 _

UUC* : Unit Under Calibration

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

-o0o-
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Calibratech Co.,Ltd. NSC-TISI-TIS1702

/1067 Moo 2, Sukhaprachasan 3 Rd,, Bengpood, Pakkred, Nozthaburi 11120 CAUBRATION 0030
Tel.(02) 9646211 Fax.(02) 964-5155, e-muil : calibmtech. cal@yahoo.com, calibratech _cali@houmpil.com

Certificate of Calibration

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

Page : 10of2

Equipment : Air Chamber (Refrigerator)
Manufacturer : Frozen Model : CC-2288F
Range : N/A °C Resolution : 1 °C
Serial No. : ID No. : -
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (31.0t0 32.0) °C
Relative Humidity ’ (4010 45) %
Line Voltage : (226.0 10 226.5) V
Date of Received : 02 May 2023
Date of Calibration : 02 May 2023
Date of Issue.: . 02 May 2023
Calibrated byl';y s _
Calibration Method : CAL-M4004, TL.LAS 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. Due Date Traceability

_ 03 Aug 2023 National Institute of Metrology Thailand (NIMT)

Approved by :

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximatety 95%

; o ool AT . . . [=185k(E]
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. I'"Eﬁf T




CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred. Nonthaburi 11120
Tel{02) 964-6211 Fax.(02) 964-51 55, c-mail : calibratech_cal@yahoo.com, calibmtech -cal@hotmail.com

Certificate of Calibration

Result of Calibration :
UUC Condition As-Received :

Function :

Without Adjustment
Good

Temperature measurement

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

Page : 2 of 2

Inside of Chamber

:( W=102 m
7 4 D =047 m
4 & o
.r 1 3 H =148 m
3
Capacity = 0.71 m
g
5
5 H/2 8
__l// =
’ WS {ﬁ
- L ibem
v L= 5oy
x Front =
w
Test Setting Indicating N
] ” Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature F
(°Cc) e (°C) 1 2 3 4 5 6 7 8 9 (£°C)
3 3 3 321 | 253223 (238|374 4.12| 220 | 2.05 | 3.0 0.83
Test Setting Indicating Measured Measured Overall
Point Temperature Temperawre Uniformity Stability Variation
(“C) (°C) (°C) (°C) (°C) (°C)
3 3 3 1.17 0.25 2.5

Remark The uncertainty is not combine unitormity 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 factork =2,

providing a level of confidence of approximately 95%

CAL-FD031-03
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BEC BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

THAI CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax:+66 2615-2350-1
E-mail: bikk@becthat.com Website: www.becthai.com

Certificate No. : CAL-23-297

o tHaLaND

NSC-TIS1-TIS 17828
CALIBRATION 6131

Page. 10of3

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 b

( Mr.Somphop Duangnguan)

Calibration Engineer

Spectrophotometer

Thermo Scientific

Genesys 20

Special Lab Envi And Consultant Co., Ltd.
47/91-93 Moo 3, Tambol! Tait , Amphur Pakrad,
Nonthaburi, 11120.

Becthai Laboratory (Bangkok)

3 May 2023

3 May 2023

3 May 2023

(25¢10) °C -
(60£20) % ‘

Used Item

Approved b

( Ms. Jintana Sangthaijaroenlap )

Calibration Manager

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

factor k=2, providing a level of confidence of appoximately 95%.

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

Indicated values are valid for the state of the Spectrophctometer at the time of calibration only.

ISSUE: 5 REV4
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CALIBRATION REPORT

Conditions of this result of calibration
1. Reference Standard Material :

Material odel Serial No. Cer.No. Due date
Holmium Glass Filter RM-HG 12 Feb 24
Didymium Glass Filter RM-DG 12 Feb 24
Neutral Density Filter RM-1N2N3N 13 Feb 24

2. Traceability : This certification 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 E27‘5OB (2022) and ASTM £925-08 (2014)

4. Result of calibration :

( v ) without adjustment ( ) after adjustment
5. Equipment Specifications:
Spectral Bandwidth : 5 nm
Data Interval : 1 nm
Scan Speed : N/A nm/min

ISSUE:5 REV4 FM-CAL-33/2 15/05/61




Certificate No. :-

Wavelength Calibration

CALIBRATION REPORT

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

300 Phaholyothin Road, Phayathei, Bangkok 104200, Thailand Tel: +66 2615-2929 Fax:+66 2615-2350-1
E-mail: bkk@becthai.com Website: www.becthai.com

NSC-TIS1-TIS 17625
CALIBRATION 8131

Page : 3 0of 3

Certified Values of Nominal Value UUC*Reading Error Uncertainty of
Reference Material (nm) (nm) {nm) (nm) Measurement (+ nm)
418.40 418 418 -0.40 0.59
537.00 537 537 0.00 0.59
£638.00 638 638 0.00 0569
Photometric Calibration for Visible
Wavelength Certified Values of UUC* Reading Error Uncertainty of
{nm) Reference Material (A) (A) (A) Measurement (+ A)
Zero 0.000 0.0000 0.0028
420.0 0.5716 0572 0.0004 0.0044
0.7358 0.733 -0.0028 0.0040
1.0713 1.073 0.0017 0.0039
Zero 0.000 0.0000 0.0028
0.561 0.560 -0.0010 0.0042
440.0
0.718 0.714 -0.0040 0.0037
1.0459 1.044 -0.0019 0.0037
Zsro 0.000 0.0000 0.0028
465.0 0.5111 0.513 0.0019 0.0044
0.6618 0.661 -0.0008 0.0035
0.9635 0.966 0.0025 0.0034
Zero 0.000 0.0000 0.0028
546.1 0.5222 0.523 0.0008 0.0036
(546.0) 0.6687 0.668 -0.0007 0.0031
0.9768 0.978 0.0012 0.0043
Zero 0.000 0.0000 0.0028
5000 0.5541 0.554 -0.0001 0.0035
0.6975 0.696 -0.0015 0.0031
1.0206 1.021 0.0004 0.0045
Zero 0.000 0.0000 0.0028
635.0 0.5398 0.543 0.0032 0.0035
0.6658 0.667 0.0012 0.0033
0.9741 0.977 0.0029 0.0045

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

Note:
UUC* : Unit Under Calibration

ISSUE: 5 REV:4

- End of Report -
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Calibratech CO.,Ltd. s NS?.‘,»T!SI—TIII-‘SJ-!'I(.)QB

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpocd, Pakdaed, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-621 1 Fax.(02) 964-5155, e-tauil : calibratech_culi@yalioo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : Page : 10f2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91-93,96 Moo 3.Tambol Tha-It, Pakkret, Nonthaburi 11120

Equipment : Digital Thermo-Hygrometer
Manufacturer : Testo Model : 608-H1
Range Temperature : 0 °C to 50 C Resolution : 0.1 “C
Range Humidity : 10 %RH. to 95 %R.IL. Resolution : 0. %R.H.
Serial No. : _ 1D No. : _
Environment : Ambient Temperature : 23 +2) °C
Relative Humidity : (50 + 15) %
Date of Received : 03 August 2023
Date of Calibration : 09 August 2023
Date of Issue : 09 August 2023

Calibrated by : -

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Temp&Hum

ID No. Cert. No. Due Date Traceability
400034 & 400035 SG-H-00502/66 06 Jan 2024 Success Gateway Co.. Ltd.. Accredited by TISI Calibration No.0268

Approved by :

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

v E&f(E
This cerificate may not be repraduced other than in full exezpt with the prier weitten approval of the Calibratech Co.,Ltd. F'k:" ALY
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Calibratech Co.,Ltd.

7106-7 Moe 2, Sukhaprachssan 3 Rd., Bangpood, Pakkred, Nonthaburi § 1120

Tel02) 9p4-6211 Fax.(02) W64-5155, e-mail : calibratech_calf@yahoo.com, calibratech .cal@hotmail com

Certificate of Calibration

Certificate No. : Page : 2 of 2

UUC Conditien As-Rectived : Good

Result of Calibratlon :  Without Adjustment

Function ; Temperature rogasurement
Reference Humidity @ 50 %R.H.
Standard Temperature UUC Reading Correction Uncertainty
(c) (‘c) °c) (+°C)
25.01 25.0 0.0 0.46

Result of Calibration :

Without Adjustment

Function ; Humidity measurement
Relerence Temperature @ 25 c -
Standard Humidity UUC Reading Correction Uneertainty
{ %R.H. ) (%R.H. ) (%R.H. ) (+%RH )
49.97 57.0 -1.0 2.2
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of ricasurement was based on a standard uncestainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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mfﬂm 1-02



