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ansfiazanel$vamaa (Total Dissolved Solids) un./a. 172 < 500
vaaudsuviuane (SS) un./a. 22 < 50
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Wwindu 6 Tadnsu/dns (Auesgiuldiiy 40 Tadnsu/dns) dala (Sulfide) fiA1dasni
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adnsw/dns (Munsguldiiiu 3.0 fadndu/des) lulasiauluguiitadu (TKN) dawviaiv 8.68
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=) t 4

aansw/dns (Awnsguldiiu 40 fiadnsu/dns) unfukazladu (Ol and Grease) dAtoenin 5
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a a @

fadnsw/ans (Awumsgulidiiu 20 Tafndu/dng) avnauntin (Settleable Solids) fiAnfuwin 0.0
Naddns/ans/4la (Awasgiuliiiu 0.5 Taddns/ans/Tlu) Arealadvasuuuaiise (Fecal

Coliform Bacteria) fiftiaenin 1.8 18uLew/100 Taddns
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fadnfu/ans (Aanmsguliiiiu 3.0 fadnsu/ans) lulesauluguiiiendu (TKN) fdwiniu 10.64

¥
a1

fiadnsu/ans (Aunesguldiiu 40 fadnw/dns) ihduwagludu (Oil and Grease) flAoenia 5
Jadin¥u/ans (Awesguliiiu 20 Sadndu/dns) aznouwnin (Settleable Solids) HAiuimin 0.0
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Coliform Bacteria) fiAvinAU 1.3x10 WBufdu/100 Jadans
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v !

Wiy 17 fadnfu/dns (Aunsgiuliiiiiu 40 fadniu/dns) dalwe (Sulfide) fiAtiesndn 0.2
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adn3u/ans (Awansgulsdiiu 3.0 fadnsu/ans) lulaswuluguiiedu (TKN) Ay 25.20

pmd )}

v 1

aansw/ans (Awmsgiulaiiiu 40 Tadnsu/dns) undiuwazludiu (Ol and Grease) fifnteenin 5

paid )}

a a w a1 e

fiadn3u/ans (Awesgiuliifiu 20 Tadniu/dns) aenaunin (Settleable Solids) difAuLN 0.0
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a0 ] Y
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= v 1

aandu/ans (Awmsguliiiu 40 fadnsu/das) untuuaglediu (Ol and Grease) fiAntaenin 5
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a a w

fiadn3w/dns (Awasguldiiu 20 Hadnsu/dns) nenaumiln (Settleable  Solids) diAnfuwin 0.1
fladans/ans/9lu (Awmsgulaiiu 0.5 Tadans/ns/T9lu) Hrealadnesuuuniitsy (Fecal

Coliform Bacteria) SAwiniu 2.1x10° (dufitdu/100 daddns
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Wiy 8 fiadnsu/das (Awmsgiulaiiy 40 Tadniu/ans) dalna (Sulfide) Hrdeundn 0.2
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SPECIAL LAB ENVI AND CONSULTANT CO.LTD. 102026775, 02504332 086-0838025 Fax 02-9246775

e T D AT
TENUHIATIN
page 1/2-1
ANALYSIS REPORT
3 os A 03 a o s o o o s v ) [Y) .
Adadinsien : uS i 2ans difa Hiiudaedna : 135 1mims e
;:lient Sampling by
=t A4 L3 qll v 'u s
neg : 107/14 wpuIaN31I 101 90w 48 (Uera) nv19navIdy FuiiFudzeens : 19 unTIAN 2567
\dftiress ALY NFINNINIUAT 10240 Received Date

youfifudeda : Tnssmseinisegorfsangs 8 #u evidion gydnsy

sampling Site

Fuidinseh : 19 - 25 uN5IAN 2567

Analysis Date

FUNTIRIUHA : 26 UNTINN 2567

Uizlﬂﬂﬁ'ﬁadn : Wastewater
;am?le Type Reparted Date
Junifufaeens @ 19 NN 2567 URSINTIZE ;190124012871  @vfiRa0Eha : 01287
sampling Date Analysis No. Sampie No.
NaM3 VT 53T Wa/Result Std.*

parameters units methods ‘151?; oz A
>H - Electrometric 7.2 5.0-9.0
[DS** mg/l Dried at 103-105'C 218 <500
rss mg/l Dried at 103-105 C 16 <50
BOD mg/l 5-Day BOD Test,Azide Modification 6 <40
sulfide mg/l ZnS Precipitation, [odometric <0.2 <3.0
KN mg/l Macro Kjeldah! 8.68 <40
Jil and Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <20

HINBILYE)

L vx v yangas manasgumugumsszneihifisnnemsilssion a. mutlszmansznsIminennssIsumfnarfanion n.n.2548

) n ke v g efiRuavnSinamsazaehaill¥aannd , i Tos hniwszai v 186 mea

Test report shall not be veproduced except in full , without approve

Reported results refer to submitted sample only.

i

Laboratory Manager

7-133-A-5470

of the laboratory.

-\ _ (Mr. Mapari Awaekuechi)

FM-LB-03;Re0



SLECGO ui

SPECI

mﬂmﬂﬂ [ lﬂuh !i’mﬂ ﬂ@“‘ﬁﬂ!!ﬂuﬂ ‘iﬂﬂﬂ
AL LAB ENVI AND CONSULTANT CO.LTD. reiz023#778 02-5943320, 086-0838025 Fax 029246773
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279193 Moo 3 Tha-it Pakkret Nonthabari 17120

PUHRIATISH

ANALYSIS REPORT

Vo a d o (¥4 a_ &

Janz : Uit amnins difa

“lient

fog) : 107/14 spera1AN312 101 wew 48 (Uerlan) 1vIenaRIdu

\ddress

a1l njamwairinns 10240

4 [ ' = ) Vo
rowAiUAIBE1N < InTINseInIsegervavnge 8 T owdidlen gyaiinsi)

;ampling Site

Jsziandieta  : Wastewater

page 1/2-2

S a W | = e ar o O
Fglﬂ‘UWJBﬂN : UTHN IT1HNT 10A
Sampling by

FuUASUAI0ENS ¢ 19 UNTINY 2567

Reccived Date

FuiBins1es : 19 - 25 AnTIAY 2567
Analysis Date

Fufis8uKa ; 26 UNTIAN 2567
Repar(ed Date

jample Type
fufifiusesna  : 19 NNIINN 2567 RURSIATIET  : 190124/01287/2 12UHFII0EN4 : S01287
jampling Date Analysis No. Sampie No.
e
5005 e 5T Wa/Result Std.*

parameters units methods e amstszan a
jettleable Solids ml/hr Imholf Cone 0.0 <0.5
tecal Coliform Bacteria | MPN/100ml MPN Test <1.8 -

138N

L 0w e ManasumugEmsszU e i nemsdssian a. maszaensEnsIminenIss v Auaziunalion w.a.2548

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

W 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™?

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 Flectrometric Method'?

18 Phenols 1) Distillation, Chloroform Extraction Method?
2) Distiltation, Direct Photometric 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 °C*?

23 Total Kjeldahl Nitrogen...




g -

aeudt dsuane ’ Basn
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 | Znc | Digestion, Direct Air-Acetylene Flame Method?
LONHANTA984

a a v | 1 a ¢ 8 o a ¢ o A
1. a:ﬂﬂll']]ﬂ']ﬂi'ﬁ.laﬂLL?ﬂaaullﬂﬂ.ﬂixlﬂﬂ‘lmﬂ. qummi‘]wu’uﬁﬂ. WUNATIN 4.

AFUVNY: (SauUAINISALN, 2547.
2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 24" ed. Washington, DC: APHA, 2023.
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Form NSC/TISI 2

wivsenoni |

(Certificate No,) ™

TususaIsZUUaTU

(Certificate of Accreditation)

91fegUIRIUARN LN UYURANTUINTFIULMIYIR WA, béde
(By Virtue of National Standardization Act B.E. 2551 (2008))

laYIENTEINUNIATFIUNERIMNEREMNTIN

(Secretary-General, Thai Industrial Standards Institute)

aanlususasauully

(Issues this certificate to)

S awiBa udv 1Byl waum AaudaLAun 119
(Special Lab Envi and Consultant Co.,Ltd.)

AIDELAYT
(Address)

&ol/wo-con VT o FUanIdyg Snaauininie Jminuuny3
47/91-93 Moo 3, Tha It, Pak Kret, Nonthaburi

Tasun155uTaIAIUEINIT

(Certificate of competence)

mummig’]waﬂﬁ 19N, esobd - bdoe
(Standard No, TIS 17025-2561 (2018} (IS0/IEC 17025: 2017))

vaivuaIluImEANEINITIves vesufiRnmvedautasvesUfiRnsaeuliioy

General requirements for the competence of testing and calibration laboratories

YUTBLATNITIUSDM
)

Inefisngazidenaviuazveuevilaluiuses uanslilu QR CODE waz www.tisi.go.th

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

80Ny o JUN oo NUATHUS W.A. beos
(Issue date : 16 February B.E. 2566 (2023))
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U URTUNIsUnY
lavEmsdinausRTgUNAR TR gRATNT T
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Signed by ehﬁnnummgwuﬁnﬁmv{qna'mniw (eua) -
Thai Industrial Standards Institute (TISI)
% Date: 2023-02-16T13:24:24 601+07:00
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(Scope of Accreditation for Testing) A

FovieaUjuRn1s Uit auhdoa udu 18uls wous reudaunud dfn

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

MiJ']ElLa?Jﬂ'ﬁ%JUi?Nﬁ ndau 0639

(Accreditation No.) (Testing 0639)

adul 04 2ONLVRATUN 3 BaNAL W.A. 2566 fedun 2 dwnau w.e. 2571
(Issue No.) (Valid from) (3 August B.E.2566 (2023)) (Until) (2 August B.E.2571 (2028))

DL — o S o % 4 4 J
anunmresljuing M ans Ovenaown  Odasn Owaeun Ovanganun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

AN TNAdU TFIEAITNREDU E%Vlﬂﬁa‘l‘l
(Field of Testing) (Parameter) (Test Method)
avdanasy
{environmental field)
ULde - Chermical Oxygen Demand - Standard Methods for the
fastelvaten) (COD) Examination of Water and
25 mg/L to 20 000 meg/L Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5220 D

- Total Suspended Solids (TsS) | - Standard Methods for the
5 mg/L to 5 000 mg/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 2540 D
- pH - Standard Methods for the
4.0 to 10.0 Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 4500-H* B-

nsEnsHgRdmnssuatnOURIFIUREnSuTgAamMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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seazdend1vkazveudluiusesiesjiins

(Scope of Accreditation for Testing)

THAILAND

adui 04 DONLAILATUT 3 BVNAL W.A. 2566 fetui 2 Bevnau WA, 2571
(Issue No.) (Valid from) (3 August B.E.2566 (2023)) (Unti) (2 August B.E.2571 (2028))
anunmisslfuiins M ans Ovenaoun  Oasma Cindoud Owaneaaudn
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

A1UN1TVNAADU WAITNAABY Fveaau

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

#@vndnaay
(environmental field)
yude - Total Dissolved Solids (TDS) - Standard Methods for the
(Wastewater)

25 mg/L to 6 000 meg/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 mg/L

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

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C

- WIHLB-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-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

nIEnsNgRamNIsIdinOuIeIgIUNEndusignamnITY
(Ministry of Industry, Thai Industrial Standards Institute)
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Calibratech Co.,Ltd. g
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Noothaburi 11120 ‘é:‘usplz:m_m ‘-gg,fg
Tel.(02) 964-6211 Fax.(02) 964-5153, ¢-raail ; calibratech. cal@yahoo.com, calibratech _cal@hotmail.com ;

Certificate of Calibration

Certificate No. :  66-300220-6 Page : 1of2

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

Equipment : Buret
Manufacturer : Witeg Class: A
Capacity 25 ml Graduation : 0.1 ml
ID No. : -
Eavironment : Ambient Temperature : (20+3) ‘c
‘¥ Relativé Humidity  :  (60£15) %
Air Pressure 2 1009.7 mbar.

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

Date of Issue : 18 April 2023

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

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

Electronic Balance

{D No. Ceri, No Due Date Traceability

_ 02 Jun 2023 National Instilute of Mctrology (Thailand) (NIMT)

Appraved by :

{ Wipa Tavadee )
Supervisor
The Uncertainties are for a confidence probability of approximately 95% .
O30
This eerificate may not be repraduced other than in full except with the prior writicn approval of the Catibratech Co..Ltd. r’,’u;,%r‘ :
| Eessn
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Calibratech

Co..LLtd,

7107 Moo 2, Sukhaprachaszn 3 Rd., Bangpoost, Pakkred, Nonthaburi 11120

Tel (025 964-6211 FuxA02) 964-5155, e-mu|  calibratech. cal@vahoo.com, caliliatech . cal@hotnmlcom

Certificate of Calibration

Result of Calibration : This result of true Volume is referred 10 standard temperature a1 20 e
UUC Conditlon As-Received :  Good

Delivery Time : 40.55 sec.

Nominal Volume ( ml ) Measuring Volume { ml )
10
20
25
Uncertainty of measurement with in + 0.0066 1!

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

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

providing a lcvel of confidence of approximately 95%

-olo

Page : 2 of 2
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Calibratech Co.,Ltd. _ _ e NSC-TISI-TIS 17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel(U2) 9646211 Fax.{02) 964-5155, ¢-mail : calibratech_cal@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 : Thenmno Scientific Model : _

Range : =250 °C 10 1372 °C Resolution : 0.1 “C
Serial No. - |GG ID No. : —
Environment : Ambient Temperature : (23 + 2) “C
Relative Humidity (50 +15) %
.Line Voltage : (220 + 22) VAC
Date of Received : 06 April 2023 :
Date of Calibration : 08 April to 10 April 2023
Date of lssuej': 10 April 2023
Calibrated b)"_y: Chottip Samchusri ® -

Calibration Method : This instrument was calibrated by In- house method companson technique ' CAL-M4003

by compared wﬂh PRT in the liquid bath at the constant controllcd temperature

The temperature scale used was based on 1TS-90

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

1. Platinumn Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institulc of Mecirology Thailand (NIMT)

400016 TT-0059-21 02 Jun 2023 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D Neo. Cert. No. ue Date Traceability

400003 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)

400004 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)

Approved by :
( }é'u.n_icrd Masri )
Supervisor

The Uncertainties are for a confidence probability of approximately 95% E}.?,ﬁ'@
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. E];?b A

w CAL-FOD31-03
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Calibratech Co.,Ltd. x

7/106-7 Moo 2, Sukhaprachassn 3 R, Bangpood, Pakkred, Nonthaburi (1120
Tel.(02) 964-6211 Fax.(02) 964-515S, e-moail ; calibratech. cal@yahoo.com, calibrateoh .cal@hotrnail com

Certificate of Calibration

Certificate No. : [ KT Page : 2 of 2

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

Functlon : Temperature measurement with Thermocouple probe Type K
Model : Type K Sheath Material : Teflon
Diameter : 2 mm. Length : 1500 mm.
" SerialNo.: N/A " IDNo.:  SL39 -
Immersion Depth| Stundurd Keading] UUC Reading Correclion Uncertainty
( rom.) (°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 (.65 2
Model : AD-1218-220 Sheath Material : Stainless
Diameter : 3.5 mm. Length : 230 mm
Serial No. : N/A [D No. : SL-40
Immersion Depth | Standard Reading] UUC Resding Correction Uncertaioty
( mm.) ("C) ('C) ("c) (+xC)
124 379.9914 3793 0.7 1.5
124 400.0011 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 uncerainty multiplied by a coverage factor k

providing a level at confidence of approximately 95%
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

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

Cert.No.: 23TW41

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Hanna
Model :
Serial No. :
D No. ;
Received Date : 16 February 2023
Test Date : 17 February 2023
Reference : I
Submitted by : Special Lab Envi And Consultant Co.,Ltd
47/91 Moo 3 Thambon Tha-it, ‘
Pakkret, Nonthaburi 11120
Laboratory Condition : Temperature (25+5)°C
Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH9
by Comparison Technique with Azide Modification Method
Tested by : Walalak Sirithean

Approved by : _

Approved Signatory

( /) Malee Butkruea
( ) Saithip Meangmai
( ) Warakom Lemgagtrakul

Issue Date : 20 February 2023

B 0307483



Cert.No.: 23TW41
Page.: 2 of 2

Condltion of this result of calibration

1. Reference Standard Instruments :
This certificatian is traceable to the Intemational System of Unit through the reference standards
laboratory of Industrial Calibration Center,Technology Promotion Association {Thailand-Japan).

Instruments Serlal No. ID No. Certificate No. Due Date

1) Burette 25 Mar 2023
2) Balance 20 Sep 2023

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahiydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Alr 100 %
Dissolved Oxygen Probe No.: KC1N20CDJ
Titration Method DO Meter )
Standard Devlation
(Azlde 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

-0lo-
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Calibratech Co,,Ltd.
7/106-7 Moo 2, Sukluipractizsen 3 Rd., Bangpood, Pakdkred, Nonthaburi 11120
Tel{02) 964-6211 Fax.(02) 964-5135, e-mail : calibratech. cal@yahoo.com, calfbratech cal@hotmail.com

Certificate of Calibration

Certificate No. : - Page : 1of2

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

Equipment : Electronic Balance
Manufacturer :  AND Model :
Serial No. : _ ID No. :
Capacity : 210 g Resolution : 0.0001 ¢
Environment : On sitc calibration was carried out at the Laboratory, Special Lab Envi and Consuhtant Co., Lid.

Ambient Temperature : (2941029.7) "C

““Relative Humidity = (5091051.5) %
Air Pressure 1011.0 mbar
Date of Recelved : 24 April 2023
Date of Calibration : 24 April 2023
Date of Issue 26 Apri] 2023

Calibrated by :~ ~ _

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 o the Inlemational System of Units

Standard Weights
LD No. Cert, No. Duc Date Traceabiliry

_ National Institute of Metrology (Thailand), (NIMT)

Approved by :
( Surachai Promthong )
[.aboratory Manager
The Uncertainties are for a confidence probability of approximately 95% # e
This cerificate may not be-reproduced other than in full exeept with the prior written approval of'the Calibratech Co.ld. - FRERZSE3-

CAL-F003] 03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sll!-.‘.m_:'-.' achasan 3 Rd.' Bangpood Paldaed, Noathabur 11120
Tel(02) 964-6211 Fux (02) 964-5155, c-mail : calibrotech. cal@vahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :- Page : 20f2

Result of Calibration : Without Adjustment

P

UUC Conditon As-Received :  Good

Departure of indication from nominal value

Nominal Value | Correction Uncertainty
(@ (g) tg
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 (.00011
s ~0.0001 0.00011
10 42.0000 0.00012
50 00001 0.00014
100 -0.0001 0.00020
2097.11“ 0.(000 (0.00038

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

providing a level of confidence of approximately 95%

[Fccentric error Load test : 30 g

A B C D E

~0.0003 0.000) 0.0004 0.0000 0.0000 g

Repeatability Load test - 200 g
Stdev. ; 0.00005 g

-00o -
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Calibratech Co.,Ltd. s (PR,
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. cal@yzhoo.com, calibratech .cal@hbotmail.com

Certificate of Calibration

Certificate No. : _ Page : 10f2

Submitted by : Special Lab Envi and Consultant Co., L.td.
47/9) Moo 1 Thambaol Tha-it. Pakkret. Nonthaburi 11120

Equipment : Air Chamber (Incubator)
Manufacturer : Lovibond Model : _
Range : N/A "C Resolution : 0.1 “C
Serial No. : _ ID No. : _
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (29.0t029.6) "C
Relative Humidity & (40t045) %
Line Voltage - (226,010 226.5) V
Date of Rcceigga : 24 Apni 2023 |
Date of Calibration : 24 April 2023
Date of Issué : 26 April 2023
Calibrated by ]
Calibration Mcthod 2 CAL-M4004, TLA ﬁ:.G-ZO
~* The :t'éhﬁaerature' sealcuscd 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

] 02 Aug 2023 National Institute of Metrology Thaitand (NIMT)

Approved by :
( Bunjerd Masri )

Supervisor

The Uncertainties ar¢ for a confidence probability of approximately 95%

i ;“i*
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“This cerificate may not be reproduced other than in full uxcept with the prior.writicn approval of (e Calibratech Co.,Lid

LCAL-FOO031-03



Calibratech Co.,Ltd. :
7/106-7 Moo 2, Sukhsprachasan 3 Rd., Bangpood, Pakkred, Nonthabari 11120
Tel.(02) ¥64-621 | Fax.(02) 964-5155, e-mnil : calibratech cal@ynhoo.com, calibratech .l honmail.oom

Certificate of Calibration

Certificate No. _

Result of Calibration :
UUC Condition As-Recelved :

Page : 2 0of 2

Without Adjustment
Good
Function ; Temperalure measurement

This instrument was selling air veniilation at pasition 0 (close)

Inside of Chamber

/ I W =055 m
3 >
y ] 2 D=073 m
[ 1 H =05 m
Capacity = 020 m’
H

¥ s
X Front 4
w
Tesl Setring Indicating Wt x
. . Measured Temperature (2 C) @ Sensor No. Uncertainty
Point | Tempersture | Temperature
¢cy oy (€ ) 1 i | a4 | s=f 6 8 [“9v] s tanc)
200 19.9 19.9 20,357 20.35]|20.23{ 20.25 20.12 20.12 | 20.14 | 20.28 | 20.08 042
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) °c) (°c) (°Cc) (“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 reporied uncertainty ol measurerent was based on a standard uncertainty multiplied by a coverage factork =2 ,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. | 400
NSG-TISI-TIS17025

7/106-7 Moo 2, Sukhapruchasan 3 Rd,, Bangpood, Pekkred, Northaburi 11120 AL EETiOn 030
Tcl.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal‘aatoo.com, calibratech .cal@hotoail.com

Certificate of Calibration

Certificate No. : || Page : lof2
Submitted by 3 Special Lab Eavi and Consultant Co., Ltd.
47/91-93,96 Moo 3, Tambol Tha-It. Pakkret, Nonthaburi 11120
Equipment + Piston Pipetie
Manufacturer :  sartorius Model ;- N/A
Serial No. : — ID No. :_
Capacity  : 100 pl to 1000 pl Resolution : 5
Environment : Ambient Temperature (20+£3) °c
Relative Humidity ; (55£10) %
Air Pressure (1007.6 1o 1007.7) mbar.
Date of Receivéd  : 03 August 2023

Date of Calibratlon : 07 Augusi 2023
Date ofIssue .-z 07 August 2023

Calibrated by : Arecrat Sombun

Calibration Method : In-house method CAL-M3002 base on ISO 8655-6 : 2002-09

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

Electronic Balance

iD No. ert. N Duc Dale Traceability

I 2occ20:  National Institute of Metrology (Thailand) (NIMT)

Approved by :
( Wipa Tovadee )
Supervisor

The Uncertinties are for a confidence probability of approximately 95%

[E5e(E

-THis ceriticate may not-be reproduced otlicr than in fiull except with the prior written approval of the. Calibratech Co.,Ltd. ﬁar 5
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Calibratech Co..Ltd.

7:106-7 Moo 2, Sukhapeachasn 3 Rd., Bangpouwd, Puldred. Nonthabun

Tel (02) 964-6211 Fax((2) 964-51 55, eanml : culibritech . caliiyehoe.com, calibratech . coli@botman com

Certificate of Calibration
Certificate No. : ||| NEGEGEN Page : 2of2

Result of Callbration : Without Adjustment
UUC Condition As-Recelved : Good

Test Volume | Measuring Volume at2Q C | Systematicenor | Coeft. of Variation Uneertainty
(ul) (ul) (e.%) (CV%) (£pl)

100 97.92 0.21 0.15 0.69
500 496.58 0.34 0.04 0.69

1000 9u7.55 0.24 0.01 0.69

©; : Systemalic error (%)

CV ; Coefficient of variationi(%)’

ULC Calibrated by - Blue Tip
Ihis result of calibration was found accurate as shown on date and place of calibration only.

2.00 »

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

providing a level of confidence of appreximately 95%
-ofo-
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprochazan 3 Rd., Bangpood, Pulkred, Nonthaburi 11120

NSC-TISI-TIS17025
CALIBRATION 0030

Tel(02) 964-6211 Fax (02) 964-5155. ¢-mail : calibmtech. cal@yaboo com. ealibratech .calf@hotmail com

Certificate of Calibration

Certificate No. ;

Submitted by :

Page : 1 0f2

Special Lab Envi and Consultant Co., Lid.

47/91 Moo 3. Tambol Tha-It, Pakkret, Nonthaburi 1]120

Equipment Piston Pipettc

Manufacturer 2 BIOHIT

Model : N/A

o No. : [

Capacity 100 pl to 1000 pl Resolution: s ol
Environment : Ambicnt Temperature : (23+2) OC

Relative Humidity ¥ (50+15) Y%..

Air Pressure y (10103 t0 1010.4) mbar.

Diate-nf Received : 07 December 2022

Dite-of Calibration : 09 December 2022

Date of lssue 09 December 2022

Calibrated by :

Wipa lovadcee

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

Reference Standard Instruments &

Electronic Balance

1D No. Ceni. No. Due Date Traceability
_ _ 02 Jun 2023 National Institute of' Metrology (Thailand) (NIMT)

Approved by :

( Wipa Tovadee )

Supcrvisor

The Uneertainties are lor a confidence probability of approximately 95%
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This cerificate may not be reproduced other than in full except with the prier written approval of the Calibratech Co.,Ld.
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Calibratech Co..Ltd.

TA06-T Moo 2, Sukhaprachasan 3 Rd. Baongpodd, Paskred, Northiabun 11120

Tehi02) 963-621 1 Fax. (023 94-51 55, e-mail . calibratech. calig vahonucom, ealibratech _calhotmuail.vom

Certificate of Calibration
Certificate No. : [ GTGIN Page : 2 of 2

Result of Calfbratfon : Without Adjustment

UUC Condition As-Received : Good
: o
Test Volume | Measuring Volume et 20 C | Systematic error | Coefl. of Variation| ~ Uncertainty
(uh) 1 () (e%) (cve) . (+pl)
100 98.71 . 0.13 0.13 0.69
500 30071 0.07 0.01 0.69
1000 1000.17 0.02 0.01 0.69

€, !S5y stematic error (%)

CV ;s Coeflicient of variation (%a)

UUC Calibrated by White Tip:
Fhis result of calibration was found accurate as shown on date and place of calibration only. g

2.00,

This reported uncertainty of measurcment was based on z standard uncertainty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%

-olo ~
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| Thermology Co., Ltd. na@@

96/177-96/178 Mao 6, T. La-harm, A. Bangbuathong, Nonthaburi 11110 AR
Tel: 0 2191 6475 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TIS17028
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No.
Site Calibration QOrder No.
Customer SPECIAL LAB ENVI AND CONSULTANT CO., LTD.
47/81 Moo 3 Tha-lt, Pak Kret, Nonthaburi, 11120,

Place of Calibration 1350, 1352 Sutthisarnwinitchai Rd, Dindaeng, Bangkok 10400. (Calibration Room)
Description Oven
Maodel UF30
Serial No. B123.0544
ID.No. - -
Date of Receipt Jun 20, 2023
Date of Calibration Jun 20, 2023
Environment

Temperature (Min) 231 °C {(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 International 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.

This cerfificate is issued in accordance with the conditions of Thermology Laboratary.The tracesbility to recognised nalionat standard and the

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

* the prior written approval of laboratory.
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‘Thermology Co., Ltd. i

" S

| bty | THATLAND

| Phomsliiss | 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110 AR :

\ [E#00F | Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TISI7025
CALIBRATION 0109

CALIBRATION CERTIFICATE

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

Results (without adjustment)

____I/' ‘7' A
/ 4 Ow2 s
= ‘__/-;j- ) =¥ I_ o
Ji #3 0O
!
! H
] O#9 -
| : ]
| )
4 H2
(]
| D#5 ! 40 v
‘ H ..
| D .. 5 I . =}
I T Ry gt/ : /’/
| B LU —
- -
a b L
< — >
w

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 interval.

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 observalion time as
possible to determine the temperature patiem 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 -



NSC-TIST-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No.

Site Calibration QOrder No.
Resuilts (without adjustment)

t we | ue 1 ''''' Reference Stability ll Uniformity | " Uncertainty

Sefting Reading Thermometer ; | |

| (°C) (°C) (°C) b dgsey - | (o) +{°C) {
| | e TR R B ol A2 '.
r | [ Position 2 103.789 ' !
i | | Position 3 103.396 | : i
Posiion 4 | 103836 |

| 1040 104.0 Posion 5 | 104031 | 0068 | 0704 0.30

. Posion 6 | 103.886 | ;

| , Posion 7 | 103342 | :_ :' |
! Position 8 | 103.939 ‘ * %
: Position 9 | 103.867 ! g |l‘
" we | we | Reference Stabifty | Uniformity |  Uncertainty

' Sefting | Reading Thermometer

I <) se) | oeey stge). oo |
f Position 1 151.388

gl | | Posiion 2 | 150.037 i

‘ 1 | Posion3 | 149.313 |

i Posttion 4 149.849 §

| 1500 | 1500 Posifon 5 | 150519 | 0052 | 1.248 0.41

z | Posions | 150188 |

| Posifon 7. | 149370 |

: .! | Posttion 8 150.383 j

I B | posens | womn | | S

Page 3 of 4
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m_RA

7/?44:!/ | 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Noathaburi 11110
rousalsgy

Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co e gibg}tsalﬁés"n(;%;
CALIBRATION CERTIFICATE
Date of Issue Jun 23, 2023 Cert No.
Site Calibration Order No.

Results (without adjustment)

Uniformity. | Uncertainty

uuc we | Reference |  Stabilly | |

: Setting Reading | Thermometer ; | l

o S ) }ogld C_?_._ ‘ () | (o) |

Posiion 1 | 181507 1

Position 2 179.668 g ;

| Position 3 178.772 | '

.- ' Posiion4  179.371 | | <

1800 | 1800 | Position5 180.334 0.059 ] 1.693 0:49 _

|  Position 6 | 179830 f i
' f EI Positon7 = 178.855 |
! | Position 8 180.323 { 5
§ | l Posiion9 | 179.876 g '

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 report.

The reported expanded uncertainty Is based on a standard uncertainty multipllied 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 : -

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

Page 4 of 4



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN RGAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 Tl N -
TEL 0-2717-3000-29  FAX 0-2719-0484 CALIBRATIGN 0008

Cert.No.: 23CHS51
Page.: 1o0f2

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Eutech

Model : b

Serlal No. :

ID No. :

Condition As-Recelved: Used Item

Recelved Date : 04 August 2023

Calibration Date : 07 August 2023

Reference : 2308-0115WN-1

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

Ambient Temperature : (25 = 25) °C

Relatlve Humldity : (80 £ 15) %

Calibration Procedure : In - house method :
- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Calibrated by : Warakom Lemgagtrakul

Approved by :

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

Issue Date : 16 August 2023

Le poew wiigen

Tkis cevtiticare inay aor ke reproducad athee tian o full, except Wl

Apporal of the head of Corporate Services 3 @ bquipment Calibration eng Tseung Service:

A 0057105



Condition of this calibration result

1. Reference Standard Instrument : -

Instrument

Serial No.

ID No. Cert. No.

1) Document Process Calibrator
This certification is traceable to the Intemational System of Unit maintained through:-

- Technology Promotion Association (Thailand-Japan)

2. Certified Reference Materials

Cert. No.:
Page.:

23CH951
20f2

Due Date
24 Aug 2023

: The measurement results are traceable to Sl through CPA chem Ltd,,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 28 Dec 2024
pH 6.986 CPA chem 28 Dec 2023
pH 10.010 CPA chem 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 i Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input =!
pH mVv mvV pH (mis) e
pH Meter 4.00 177.48 177.5 4.01 0.058 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) L
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-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) §}Eﬁ&;§ -
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Ny 4

o .

524/4 PATTANAKARN ROAD $O1 18, SUANLUANG, SUANLUANG BANGKOK 10250 & N
NSC-TISI-TIS17028
TEL.0:2717.3000-29  FAX 0-2719-9484 CALIBRATION 0002

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

Certificate of Calibration

Equipment : pH Meter with Sensor
Manufacturer : Eutech
Model :

Serial No. :

ID No. :
Submiitted by : Special Lab Envi And Consultant Co.,Ltd.
47/91-93 Moo 3 Thambon Tha-it,
Pakkret,
Nonthaburi 11120
Location : TPA On Site Calibration Laboratory | )
Received Order : 04 August 2023
Calibrated Date : 08 August 2023
Amblent Temperature : (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220+£22)V
Calibrated by : Preecha Hlahib
Approved by : -
Approved Signatory
( ) Pornthippa Tameyakul
( ) Ponpan Paipim
{v7) Suwit Imjai
Issue Date : 17 August 2023

The Uncertainties are for a confidence probability of approximately 95%

This venilivete mes oz be reproduced gther thau in ful), except with the prior written

Appraval of e head of Curporaie Services 3 - Equipment Calibration and Testing Services

A 0057254



Cert. No.: _

Page.: 2 of 2

Equipment : pH Meter with Sensor
Condition As-Received :

New Item
Reference :

Procedure Used :-

Calibration were conducted using In-house calibration procedure CP-OT01 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
1) Digital Thermometer TPA 21 Oct 2023
2. This certificate Is valld only to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemational System of Unit.
Remark : TPA : Technology Promotion Assoclation ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measuremesnt.
This instrument was connected with temperaiure sensor, S/N.: PHSTEMBO1P
Calibration| Immersion Standard uuc* Error Hrcartaliib Coverage
Point Depth Temperature Reading e e Factor
(*C) (mm ) ('C) (°C) (°C) (+°C) K
25.0 100 25.002 25.0 -0.002 0.16 200 .

UYUC* : Unit Under Calibration

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

-000-

a 1175376
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Calibratech Co.,Ltd. "R usﬁ-nm-nsﬂoés

7/106-7 Moo 2, Sukhaprachasan 3 Rd, Rengpood, Pakired, Nonthabari 11120 CALIERATION 0030
Tel(2) 964-6211 Fax(02) 964-5155, e-mu] : celibmtech. cul@yahoo.com, calibratech..cnl@hommuil.com

Certificate of Calibration

Certificate No. : _ Page : 10f2

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

Equipment : Air Chamber (Refrigerator)

Manufacturer : Frozen Model : _

Range : N/A "C Resolution : 1 °C

seraiNo. : [ | | o No. : [ GG
Environment : On site calibration was carried out at the Laboratdry, Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (31.01032:0) °C

Relative Humidity 3 (4010458) %

3 Lime Voltage  : (226.010226.5) V

Date of Recelved s 02 May 2023

Date of Calibration : 02 May 2023

Date of lssue“. 4

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 Intemational 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 Uncertainlies are for a confidence probability of approximately 95%
This cerificate may nat be reproduced other than in full exeept with the prior wrilten approval of the Calibratech Co.,Ltd. Fﬁ ﬁ
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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_cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. :_

Without Adjustment

Result of Calibration :

UUC Condition As-Received :

Functlon :

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

Good

Temperature measurement

Page : 2 of 2

Inside of Chamber

- t—, 7 //
e i W=102 m
ol 7 4 D =047 m
4 & o
e 1 1 H =148 m
3
; Capacity = 0.71 m
S
; & Hi2 B
g Q
/51/—1/ I |
W
| scef |2
v L7 b2 sep P ®
e Front &
w
Test Setting Indicating
e Measured Tempersture ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperaiure '
c) (RE) (2C}) 1 2 3 4 s 6 ¥ 8 9 (£5C )
3 3 3 321253 223]238]374|412] 220 205/ 3.01 0.8
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(‘c) (°Cc) (*c) (°C) (°C) (°C)
3 3 3 1.17 0.25 2.5

Remark The uncertainty is not combine unitormily 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%

ey,

i K

e CAL-F0033-03
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BEC BECTHAIBANGKOK EQUIPMENT & CHEMICAL CO,, LTD.

THAI CALIBRATION LABORATORY A AN
300 Phaholyothin Road, Phayathai, Bangkok 10400, Thalland Tel: +66 2615-2929 Fax:+662615-2350-1 Lo ﬂ's et
E-mall: bik@becthalcom Website: www.becthal.com CALIBRATION 8131

Certificate No. : _ Page: 1 of 3
CERTIFICATE OF CALIBRATION

Equipment : Spectrophotometer
- Manufacturer ’ : Thermo Scientific
Mode!
Serial No.
ID No.
Customer . Special Lab Envi And Consultant Co., Ltd.
47/91-93 Moo 3, Tambol Tait , Amphur Pakrad,
Nonthaburi, 11120.
Location ! Becthai Laboratory (Bangkok)
Date of Receipt . 3 May 2023
Date of Calibration - 3 May 2023
Date of Issue 3 May 2023
Ambient Temperature : (25+10) °C -
Relative Humidity . (60£20) % )
Condition As-Received : Used ltem
Calibrated b _ Approved by
( Mr.Somphop Duangnguan) ( Ms. Jintana Sangthaijaroenlap )
Calibration Engineer Calibration Manager

The reported expended uncertainty of measurement was based on a combined standard uncertainty multiplied by a coverage
factor k=2, providing a level of confidence of appoximately 95%.
This certificate may not be reproduced other than in full, except with the prior written approval of the head of Calibration Laboratory.

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

ISSUE: 5 REV:4 FM-CAL-33/2 15/05/61




THAI CALIBRATION LABORATORY

300 Phahalyothin Road, Phayathal, Bangkak 10400, Thalland Yel: +66 2615-2929 Fax 466 2615-2350-1

E-mail: bklc®becthai.com Wabsite: www.becthal.comn

Certificate No. : _
CALIBRATION REPORT

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

Material Model Serial No. Cert.No.

Holmium Glass Filter
Didymium Glass Filter

Neutral Density Filter

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

The Stama 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 £925-09 (2014).

4. Result of calibration :

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

ISSUE:5 REV:4 FM-CAL-33/2

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

THALAND

NSC-TISI-TIS ¥
CALIBRATION

Page

Due date
12 Feb 24

12 Feb 24
13 Feb 24

7028
4131

:_20f3

_15/05/61



‘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
¥ i . g NSC-TI81-T1S 17025
E-mail: bkk@becthai.com Website: www.becthai.com CALIBRATION 0121

certificate No. : ||| G0 Page : 3 of 3
CALIBRATION REPORT

Wavelength Calibration

Certified Values of Naminal Value UUC*Reading Error Uncertainty of
Reference Material (nm) (nm) V {am) (nm) Measurement (+ nm)
418.40 418 418 -0.40 0.59
537.00 537 537 0.00 059
638.00 638 638 0.00 059

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 0.0038
Zero 0.000 0.0000 0.0028
4400 0.561 0.560 -0.0010 0.0042
0.718 0.714 -0.0040 0.0037
1.0459 1.044 -0.0019 ' 0.0037
Zero 0.000 0.0000 0.0028
650 0.5111 0513 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
500.0 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:
UUGC* : Unit Under Calibration
- End of Report -

15/05/61

ISSUE: 5 REVi4 FM-CAL-33/2
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Calibratech Co.,Ltd. NSC-TI5I-TIS 17025
7/106-7 Muo 2. Sukhaprachosan 3 Rd., Bungpood, Pakkred. Nonthuburi 11120 CALIBRATION 0030
Tel (02) 964-6211 Fax.(02) 964-5155, e-musil : calibratech_cal@yulwo.cum, calibratech _col@hotmail.com

Certificate of Calibration

Certificate No. : _ Page : 1 0f2

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.IH. Resolution : 0.]  %RH.

Senial No. : 2083236817 ID No. : LB-Eg-042

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 : Chortip Samchusri
Calibration Method : This instrument was calibrated by In-heuse method comparison technique CAL-M4013
by compared with standard probc sensor humidity/temperature into hurnidity/temperature chamber.

Reference Staadard Instruments : This certification is traceable to the International System of Units
Digital Indicator with Standard Probe Temp&Hum
1D No. reri. No. ue Dal Traceability

_ 06 Jan 2024 Success Gateway Co.. Ltd.. Accredited by TISI Calibration N0.0268

Approved by :

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reprodusced other than in full except with the prior writien approval of the Calibratech Co,Ltd. g )

CAL=FO3-03
e




CAL

Calhbratech Co.,Ltd.
T106-7 Moo 2, Sukbaprachasan 3 Rd., Bangrood, Pakkred, Nonthaburi 11120
Teld02h 9et-6211 Fax (02} 964-5155, e-minil : calibratech_ cali@yahoo com, calibratech .calighotmail. com

Certificate of Calibration

Certificate No. : _ Page : 2 0f 2

UUC Conditlon As-Received : Good
Result of Calibration :  Without Adjustment
Fanction Temperature rozasurement
Reference Humidity @ 50 %R.H.
Standard Temperatiing UUC Reading Correction Uncertainty
tc) ) c) (+°C)
25.00 25.0 Yoo 0.46
Result of Calibration 1 Without Adjustment
Function : Humidity measurement
Relvrence Temperature @ 235 ?C -
Suwandard Humidiry UUIC Reading Correction Uneertainty
{ %aR.H. ) {%R.H. ) (%R.H. } {+%R.H )
4997 57.0 -10 22

Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported unicentainty of mitasurément was based on a standard undestainty multiplicd by a coverage factork =2,
previding a lovel of confidence of approximately 95%

-ollo -
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