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ANALYSIS REPORT page 1/2-1

Yy a ¢ a o o o at o o o o o W
AaainzH : V39N 2mans $1fa fiiufedn  : uSHEM NI dina
Client Sampling by
:; 1] QII U 'U Qs T R
Tiog) : 107/14 ¥oBa N33 101 0 48 (Uera) nvnpassdy  Fuitfudiedns : 27 Su21AN 2567
Address waunzl agamwarIung 10240 Received Date

auTAUIeEe Insammdu i ewismdiun SuiBinsizy ;27 SH2IAU 2567 - 2 UNTIAHM 2568

Analysis Date

Sampling Site
FufiswauKa : 2 4R3I 2568

ﬂs:mnﬁ’mu’u : Wastewater
Reported Date

Sample Type
BURINTIZT  : 271224/03127/1 12UNIRI0EN4 : $44076

Sufifudiees : 27 FUNAY 2567

Sampling Date Analysis No. Sample No.

370073 wizn A HO/Results sta.”

Parameters Units Methods Jigaldetnanueninsams« [Binisszion v,

pH - Electrometric 74 55-9.0
Total Dissolved Solids mg/] Dried at 186 °C 444 <1,000
Total Suspended Solids mg/l Dried at 103-105 C 16 <40
Biochemical Oxygen Demand| mg/ 5-Day BOD Test, Membrane-Electrode 15 <30
Sulfide mg/l Todometric <1.0 <10
Total Kjeldahl Nitrogen me/l Macro Kjeldahl 26.32 <35
Oil & Grease mg/l Liquid-Liquid, Partition-Gravimetric ND <20
LU

oy v X a o
1. wineia AunaAsgINAILgIRITszINathiminne Iz . manlsEmansEnsImIne NI sIsUnAuasFUNaisu w.A.2567

“ " h
2. @ APHA , AWWA , WEF. Standard Methods for the Examination of Water and Wastewater. 24' ed. Washington, DC: APHA, 2023

3. ND = ( Non Detectable ) #1881 a330laivy

( Mr. Mapari Awaekuechi )}
Laboratory Manager

2-133-A-0003

Reported results refer (o submitted sample only.

Test report shall not be reproduced except in full , without approve of the lahoratory,
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page 1/2-2

ANALYSIS REPORT

v o ¢ = ot [ o
AFadnTicH : U3E Indins §ie

Client

fiog) : 107/14 wos Wi 101 908 48 (Uerlay) uvaseaesin  TuliiuAiedan ;27 Fuanw 2567
Address e anztl ngunHEKIHAS 10240 Received Date

amuiifudaeeny  : Insamadu.i.ern i SuRSnsizy ;27 539103 2567 - 2 UATIAN 2568

Analysis Date

Sampling Site
FuURTIBOHKA : 2 UATIAN 2568

tlszomdeena : Wastewater
Reported Date
3 ¥ v

Sample Type
RUfnes  : 271224/03127/2 10uda0814 : S44076

Fufifiusaegns 27 SUNAN 2567

Sampling Date Analysis No. Sample No.
o
318Ms el BRI Wa/Results sed.”
Parameter Unit Method rigmldessenueninaimsa | emsdszan w.
Settleable Solids ml/V/hr Imholf Cone 0.1 -
HININE

v ¢

NON a0 o = W a a é}
1. HUWON MHINT umuﬂumsswmmmmnmmsﬂs::mﬂ . ﬂ'lﬂ‘ll‘izﬂ]ﬁﬂ‘l&’ﬂ?l@‘ni‘“ﬂ1ﬂ§ﬁ‘i§u\ﬂﬂllﬂ%?ﬂlnﬂ U W.H.2567

vz h
2. o APHA , AWWA , WEF. Standard Mcthods for the Examination of Water and Wastewater. 24l ed. Washington, DC: APHA, 2023

L7\ M
|SLECCO| |
\i{-}ivyﬂ—hﬂa pari Awaekuechi)

P
1—..-.& Laboratory Manager

e

i

Reported results refer to submitted sample only.

Test report shall not be reproduced except in full , without apprave of the laboratary.
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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?
2 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®?
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
4 Cadmium Digestion, Direct Air-Acetylene Flame Method™
5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method™@
6 Color ADMI| Weighted-Ordinate Spectrophotometric
Methad®@
7 Copper Digestion, Direct Air-Acetylene Flame Method™@
8 Cyanide Distillation, Colorimetric Method™®
9 Formaldehyde Distillation, Colorimetric Method™
10~ | Free Chlorine DPD Colorimetric Method®
11 | Hexavalent Chromium Colorimetric Method?
12 | Lead Digestion, Direct Air-Acetylene Flame Method™
13 Manganese Digestion, Direct Air-Acetylene Flame Method?
14 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™®
15 Nickel Digestion, Direct Air-Acetylene Flame Method™?
16 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™@
17 pH Electrometric Method® ,
18 Phenols 1) Distillation, Chloroform Extraction Method®
2) Distillation, Direct Photometric Method?
19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?
20 Sulfide lodometric Method™®
21 Temperature Laboratory and Field Methods™@
22 | Total Dissolved Solids Dried at 180 °C%

Sy

23 Total Kjeldahl Nitrogen...




duil AnsuaR : BAATIEN
23 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
24 | Total Suspended Solids Dried from 103-105 °C%?
25 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®®
26 | Zinc Digestion, Direct Air-Acetylene Flame Method™
LBNE1581984

a a v l = = dg = < ¢ & &
1. dumdidnIsudanedsuwisuseinalng. ﬂﬂﬂ’)tﬂi’]%ﬁuﬂlﬁﬂ. WUWATIN 4.

NFAVINA: (FBURAINT TN, 2547.
2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and

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

lufuseaaedl  23-LB0118
(Certiﬁcate NO') ------------------------

Tususaeszuuau

(Certificate of Accreditation)

21feg AN luNTEI Bl RNTUIATTILLITIA WA, bede

{By Virtue of National Standardization Act B.E. 2551 (2008))

L4 a s i
LBYITNITENUNITULIATZTUREANUNDAETNNTTY

(Secretary-General, Thai Industrial Standards Institute)

aanlususasatuiiln

(Issues this cerfificate to)

& e a o 2 ! o ¢ o w
U« ﬁLﬂL‘Uﬂa 15340 LEJ'U‘l'J LOUR ADULANAUN 37NA
(Special Lab Envi and Consultant Co,Ltd.)

AYaLLAYT
(Address)

‘ A Q ! = o L4 a
i/ Ro-sten MY o FuanIdg Sunetninia JmTnuunys
47/91-93 Moo 3, Tha It, Pak Kret, Nonthaburi

lasuntssusesaruaunse

(Certificate of competence)

mmmmgmmﬂﬁ UaN. enobé - bdbe
(Standard No. TIS 170252561 (2018} (ISQAEC 17025: 2017))

gormuaTRlUNMsAINaIIares vesUfiRnsvageukazvesljifnsaeudiou

General requirements for the competence of testing and calibration laboratories

o =
RUYLAYNTIIIUTIIN VAFDU oo

(Accreditation No. Testing 0639)

Tredsvazisunavarvevunafilaluiuses wamellu QR CODE way www.tisi.go.th

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

gonty & Tufl oo NUATAUS WA. b&ob
(Issue date : 16 February B.E. 2566 (2023))

-

(wendif suguum)
Soatett B el 10119 11430 1913 U Towleial (19341
Ufjuasenisunu
lavSmsdntinenTgIunBnimgRamnTIY

Signed by Aninsunmsswniaduagearenysa (g

That Industrial Standards Instiute {7158
R Date: 2023-02-16T13:24:24 4514 07:00 N WA
O] 5 S
08832394 g = 'PE
ey i . P
ATENTNYAAIMNTTH AMINNUIATTIUNE AT UNgRAMATIY z//’,—\-{‘_;
Ministry af Ingusliy Thailend, Thai Industiat Stendards instiiute) ,:"’J:_f"::‘\.\\\ "\




Teazdvagvnazveuteluiusesiiesufiinag
(Scope of Accreditation for Testing)

TusSusaaaril 23-LB0118
(Certification No, 23-LB0118)

THAILAND

Foraau UAnTs USEm awhdiea wiu Wuls wews Asudaunuy fiia
(Laboratory Name}) (Special Lab Envi and Consultant Co.,Ltd.)
VIJJWEJLﬁ‘Uﬂ'ﬁ%IUTENﬁ nagau 0639
(Accreditation No.) (Testing 0639)
atun 04 2ONVAILATUN 3 FavnAN W.A. 2566 feiufl 2 dawnau e 2571
(Issue No.) (Valid from) (3 August B.E.2566 (2023)) (Until) (2 August B.E.2571 (2028))
anmunmwiefiins M ons Ousnaoun  Odam WEEE Ovangaaun
{Laboratory status) (Site) (Temporary) (Mobile) (Multisite)
AUNTNAFDU IWN1TAFBU e
(Field of Testing) (Parameter) (Test Method)
anasIndeu
(environmental field)
ﬂ’]LﬁU = Chemica[ Oxygen Demand = Standard MethOdS fOI’ the
(Wastewater) Examination of Water and

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

- Total Suspended Solids (TSS)
5 mg/L to 5 000 meg/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 4500H" B

NIENTNYAAMATINA TN MU AT IURERA T YAAMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

wind 1/2




Teazndgndvuasvautigluiusasiaafifinig

(Scope of Accreditation for Testing)

TuSusesiav# 23-LB0118
(Certification No. 23-LB0118)

A

THAILAND

DT 2 Baneu WA, 2571

auun 04 2aNnlWAILAIUN 3 Faau W, 2566
(Issue No.) {Valid from) (3 August B.E.2566 (2023)) (Until) (2 August B.E2571 (2028))
aouamvasljidns B ans Ousnagwin  Odamsn Owaaui Owaneanun
(Laboratory status) (Permanent) (Site) (Temporary) {Mobile} (Multisite)

g1 INedau FWNTNOEDU ?Jg'Vlﬂﬁ'é]‘U

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

AAInae
(environmental field)
Ude - Total Dissolved Sotids (TDS) - Standard Methods for the
Wastewat —
TR Examination of Water and

25 meg/L to 6 000 me/L

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

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

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

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

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

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

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

part 4500-0 C, 5210 B
@"

NILNTNYRAMNITINAITNIWINTTIUREAT DA IINITY
{Ministry of Industry, Thai Industrial Standards Institute)

i 2/2
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CAL

Calibratech Co.,Ltd. U S o\
#106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Noothabugi 11120 *éiﬁ-"'s'{fgz 'gggg
Tel.(02) 96462) 1 Fux.(02) 964-5155, c-mail : calibratech_ cal@yahoo.com, calibratech _calfhotmail com :

Certificate of Calibration

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

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. : LB-Gw-001
Environment : Ambient Temperature : (20+3) 26
“Rolative Humidity . (60+15) %
Air Pressure : 1009,7 mbar.

Date of Received : 06 April 2023
Date of Calibragion : 18 April 2023
Date of Issue :. . 18 April 2023

Calibrated by : © Arecrat Sombun

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

Reference Standard Instruments :  This certilication is traceable to the Intemalional System of Units

Electronic Balance

1D No. Cerl, No. Duc Date Tracesbility
241008 65-20037(-4 02 Jun 2023 National Institute ol Mctrology (Thailand) (NIMT)

Approved by :

( Wipa Tavadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

i

B

This cerificate may not be reproduced other thau in full cxeept with the prior written approval of the Calibratech Co..Ltd

1
1
i

e, CAL-FDOT-DA



CAL
Calibratech Co.,Ltd.
T le-7 Mov 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred. Nordhatmn 11120

Tel(62) 964-6211 Fax (02} 964-51 53, e-mal : calibracech. calyahoe cam, calitraieeh . cabizghonnaiicom

Certificate of Calibration

Certificate Ng. : 66-300220-6

Result of Calibration : This result of true Volume is referred 10 standard temperature a1 20 c

UUC Canditlon As-Recelved :  Good
Delivery Time : 40.55 sec.

Nominal Volume ( ml) Measuring Volume { ml)
10 160121
20 20.00%6
25 250116
] 0.0066 ml

Uncertainty of measurement with in

This result of calibration was found accurate as shown on dmenpd_p!acé of calibration only. -..

This reporied unceriainty of measurement was based on a standard uncertsinty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%

-olo -

; -'-‘l'.‘_w_‘,_f_ Al-FOQ31-03

:@‘ﬁ i

47

Page : 2 of 2
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CAL

Calibratech Co.,Ltd. Wt o A

7/1060-7 Moo 2, Sukbaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel (U2) 964-6211 Fax.(02) 964-5155, c-mail : calibratech . cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400192-1 Page : 1 of2
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°Cto 1372 °C Resolution : 0.1 "C
Serial No. : 4008958 ID No. : LB-Lq-013
Environment : Ambient Temperature : (23 +2) “C
Relative Humidity : (5015 %
Line Voltage : (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 : Chortip Samehusri .

Calibration Method : This instrument was oalibrated 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 to the International Systemn of Units
1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)

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

2. Standard Digital Thermometer

ID No. Ced. No. ue Date Traceability

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

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

'1‘1

47 -
Approved by : "

{Bunjerd Masri )
Supervisor

~

The Uncertainties are for a confidence probability of approximately 95%

:}?‘\1@
* . 'm

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

7/106-7 Moo 2, Sukhapracinasn 3 Rd, Pangpood, Pakkred, Nanthaburi | 1120

Tel.(02) 964-6211 Fax.(02) 964-5153, e-mail : calibratech. cal@yahoo.com, calibratech . cel@hatmaail.com

Certificate of Calibration

Certificate No. : 66-400192-1

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Functlan : 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| Stendurd Reading] UUC Reeding Correction Uncertainty
( mm.) (°C) (*c)y (°c) (£°C)
130 30036 3.8 0.5 0,18
130 200024 204 0.4 @;1 8
130 104.0011 104.3 0.3 0.45
130 150.0027 150.2 (.2 {0.53
130 180.0040 1801 0.0 0.65
Modéll ! 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)
124 379.9914 3793 0.7 1.5
124 400.0011 399.2 0.8 1.6
Remark

UUC : Uait 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 factor k

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

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2715-9484

Cert.No.: 23TW41

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Hanna
Model : H198193
Serial No. : 03030056291
iD No. : LB-Eq-014
Received Date : 16 February 2023
Test Date : 17 February 2023
Reference : 2302-0616WN-1
Submitted by : Special Lab Envi And Consultant Co.,Ltd

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

Laboratory Condition : Temperaturs (25+5)°C
Humidity (60 £ 20) %
Test Procedurse : In - house method : CP-CH9

by Camparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : W.[M -

Approved Signatory

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

Issue Data : 20 February 2023

B8 0307483



Cert.No.: 23TWA41
Page.: 2 of 2

Coandition 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 Industriat Calibration Center, Technology Promotion Associalion (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 T 22MMS0 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.: KC1N20CO0J
Titration Method DO Meter n
Standard Deviation
{Azlde Modification Method) Reading
(mgil) (mg/L) (mgA)
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 concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full without written appraval of the laboratory
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Calibratech Co.,Ltd. W 1 s
7106-T Moo 2, Sukbuprachiean 3 Rd, Bangpood, Paldired, Nonthaburi 11120 CALIBRATION 0030
Tel(02) 964-6211 Fax.(02) $64-5155, ¢-mail : calibratech . cal@yahoo.com, calibratech cal@hotmail.cora

Certificate of Calibration

Certificatc No. : 66-200145-1 Page : 10f2

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

Equipment : Electronic Balance
Manufacturer :  AND Model : GR-200
Serial No. : 14245322 ID No. : LB-Eg-016
Capacity : ©o210 g Resolution : 0.0001

Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (2941029.7) "C
‘Zsﬁ"”ﬁel‘a_t'iye Humidity (509t 51.5) %

Air Pré?sum : 1011.0 mbar
Date of Received : 24 April 2023
Date of Calibration : 24 April 2023 -
Date of Issuc : 26 April 2023 K ‘

Calibrated by : =~ *° Akaradath Thippichai
e . .

s

In-house method CAL-M2001 bascd on UKAS Publication ref : LAB 14

Calibration Method :
Edition 7 - November 2022

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

Standard Weights

1D No. Cert. No. ue Date Traceability
E261-E2624 02222345 10 Nov 2023 National [nstitute of Metrology (Thailand), (NIMT)
)
ki
Approved by (RUE
{ Surachai Promthong )
[.aboratory Manager
The Uncertainties are for a confidence probability of approximately 95% EAE
. ipjEL
This cerificate may not be reproduced other than in full except with the prior writien appraval of the Calibratech Co. Ld. T‘%
Eleses
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprochieas 3 Rd., Bangpood. Pakkred, Nonthaburi 11120
Tel (02} 964-6211 Fax.((02) 964-5155, e-muail ; calibratech_cal@yahoo.com, calibretech _cai@hounail com

Certificate of Calibration

Certificate No. : 66-200145-1 Page : 20f2

Result of Calibration : Without Adjustment

UUC Conditlon As-Received : Gooe

Departure of indication from nominal value

Nominal Value Correction Uncertainty
() () t (@
0.001 0.0000 0.00010
0.01 0.0000 0.00011
0.1 0.0000 0.000101
0.5 0.0000 0.00010
2 0 0000 ()00()1*1
s -0.000) 0.000[:44;’
10 0.0000 0.0UOIZﬁ )
50 0.0001 ( :
100 -0.0001 0.0002§.. . '
200, 0.0000 0.00038.

This result of calibration was found accurate as shown on dale and place of calibration only.
This reparted unocerainty of measurement was bascd on a standard uncertainty mutiplied by a coverage tactor k = 2.06 ,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E

=0.0003 0.0001 0.0004 0.0000 0.0000 g

Repeatability Loud test : 200 g
Stdev. E 0.00005 g

- 000~ f, f,f 7{))

A[E
=t (=]

7
t

B CAL-F0031-03
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Calibratech Co.,Ltd. RO O
7/106-7 Moo 2, Sukhaprachasan 3 Rd, Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel(02) 964-6211 Fax:(02) $64-5155, ¢-roail : calibratech_cal@yzhoo comn, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. : 66-400220-2 Page : 1 of 2

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

Equipment : Air Chamber (Incubator)
Manufacturer : Lovibond Model : FKU 1800
Range : N/A “C Resolution : 0.1 “C
Serial No. : 0914643-01 ID No. : LB-Eq-004
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 g (40t045) %
Line Voltage - {226.0 10 226.5) V
Date of Received : 24 Aprilfbﬁ i
Date of Calibration : 24 Apdl 2023
Date of Issue : 26 April 2023
Calibrated bv: g Penmpon Chanpu )

Calibration Method :  CAL-M4004. TLAS G-20 ,
" 7The temperature scale'used was based on ITS90

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

D No. Cert. No. ue e Traceabilit

400046 & 400042  66-400066-1 02 Aug 2023 National Institule of Metrology Thailand (NIMT)

) ,
25 /
Approvedby:  “ /

( Bunjerd Masri }

Supervisar
The Uncertainties ar¢ for a confidence probability of approximately 95% @fﬂ;@
P
This cerificate may not be reproduced other than in (M except with the prior wrilten approval of the Calibratech Co..Lid. f-."m:‘.;“- S

B CAL-T0031-05
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CAL

Calibratech Co.,Ltd. |
106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 9646211 Fax.(02) 964-5153, e-muil : culitrstech_cal@yahoo.com, calibmtzch _c2)ihotmailoom

Certificate of Calibration

Certificate No. :66-400220-2

Result of Calibration :

UUC Condition As-Recelved :

Function ;

Temperalure

Without Adjustment
Good

measurement

This instrument was selting air ventilation af position 0 (close)

Page : 2 0f 2

Inside of Chamber

_( W=055 m
5 h
2 4 D =073 m
& & ]
. 1 3 H =050 m
3
5 Capacity = 020 m
l.?
H
£ Hr2 8
3 9
r ‘ - o I : /f
e 4 sen |
+ /D_; Scm LI D
ot Frant X
= w L
Test Seiting Indicating L ki .
. , Measured Temperaure (“ C) @ Sensor No. Uncertzinty
Point [ Temperature | Temperature ity o
("C) ("¢} () t 25 4 S=51 6 7 E-3 Y (E4C)
20.0 19.9 19.9 20.35) 20.35(20.23| 20.25[20.12 20.12| 20.14 | 20.28 | 2¢.08 0.42
Test Setting Indicating Measured Measured Overal|
Paint 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 ptacc of calibration only.

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

providing a level of confidence of approximately 95%

JCAL-FONO3
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CAL

Calibratech Co.,Ltd. i EE S
7/106-7 Moo 2, Sukhaprchasan 3 Rd,, Bangpaod, Pakkred, Nomhabi 11120 “Cifggi',r‘x‘g e

Tel.(02) 964-6211 Fax (021 964-5155, e-mail : culibratech_cala yalio.com, calibratech_cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-300471-1 Page : 1of2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91-93,96 Moo 3, Tambol Tha-Tt. Pakkret, Nonthaburi |1120

Equipment : Piston Pipetie
Manufacturer :  sartorius Model : N/A
Serial No. : 4541601431 IDNo. : LB-Eg-045
Capacity 100 pl to 1000 pl Resolution : 5l
Environment : Ambient Temperature (20+3) E)(3
Relative Humidity : (55+10) %%
Air Pressure : (1007.6 10 1007.7) mbar.
Date of Received  : 03 August 2023

Date of Calibratlon : 07 Angusl 2023
Date of Issue 4 07 August 2023

Calibrated by : Arcerat Sombun

Calibration Method : In-house method CAL-M3002 base on ISO §655-6 : 2002-09

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

Electronic Balance

[D No. Cert No. Due Date Traceability
241005 G6-200196-4 02 Dec 2023 Nationat Institule ol Metrology (Thailand) (NIMT)

Approved by : /- p e LAy

{ Wipa Tovadee )

Supervisar

The Uncertainties are for 2 confidence probability of approximately 95%

i
458
(s

Iok

This ¢criticate may not be reproduced ather than in full except with the prior written appraval of the Calibratech Co.,Ltd.




CAL

Calibratech Co.,Ltd.
7146-7 Moo 2, Sukitapeachasn 3 Rdd., Rangpuud, Pukkred. Nenthabusi 1) 126
Tel (2) 96211 Fax.(012) 864-3153, e-uail : cudibraiech . culfioyahon.com, culibriteh . calihotmmi.com

Certificate of Calibration

Certificate No, : 66-300471-1 Page : 20f2
Result of Calibration : Withoul Adjustrent

UYUC Conditlon As-Recelved : Good

Test Volume | Mceasoring Volume at ?.OnC Systematic error | Coeff. of Variation|  Uncenainty
(uly (ph) (e %) (CV¥%) (tpl)
100 97.92 021 0.15 0.69
500 496.38 0.34 0.04 0.69
1000 997,83 0.24 0.0! 0.69

€, : Syslemalic error (%)

CV : Cocrficient of variation (%)

UUC Calibrated by Blue Tip -
This resuit of calibration was found uceurate as shown on date e place of calibration only.
This reparted uncenainty ol measuremerit was based on & siandard siicertainty rﬁultipiied by afxivcraéé factor k = 2.00.
providing a level of coanfideniee of approximately 95%
-of)o -
<
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CAL

Calibratech Co.,Ltd.

71106-7 Moo 2, Sukitiprochasan 3 Rd, Bangpouod, Pukkred, Nonthaburi 11120

o 9 .
NSC-TISI-TIS17025
CALIBRATION 0030

Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yaboo com. calibratech _cal{@hatmail com

Certificate No. ;

Submitted by :

Equipment

Environment

Date of Recelved :

Dute of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments

Electronic Balance

Certificate of Calibration

65-300675-1 Page : 1of2

Special Lab Envi and Consultant Co., Ltd.

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

Piston Pipettc

Manufacturer : BIOHIT Model : N/A

Scrial No. : 4541601431 ID No. : LB-Eg-045

Capacity 100 pl to 1000 pld Resolution: S ol
Q

Ambient Temperature : (23+2) C

Relative Humidity (50+15) %

Air Pressure (1010.3to 1010.4) mbar.

07 December 2022
0% December 2022
09 December 2022

Wipa lovadee

In-house method CAL-M3002 base on 1SO 8655-6 : 2002-09-15

This centification is traceable to the Intemational System of Units

1D No. Ceri. No. Due Date Traceability
241003 65-200370-2 02 Jun 2023 National Institute of Metrology (Thailand) (NIMT)

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may mol be reproduced other than in full except with the prior written approval of the Calibratech Co_,Ltd.

CAL-FO031-03

AL I F e By

Approved by :

{ Wipa Tovadee )

Supervisor




CAL
Calibratech Co.,Ltd.

T06-7 Moo 2, Sukhaprachasan 3 Rid. Bangpood, Fakkned, Notthabyr 11120
Tolu2) 963-821 | Tax{42) 9d-5) 28, ¢-mail © calibratech. caki vahon.com, calibratcch calfwhotmal com

Certificate of Calibration

Certificate No. : 65-300675-1 Page : 20f2
Result of Calibration : Without Adjustment
UUC Condition As-Reccived : Good
Tesl Volm Mesasuring Volume at 20°C Systematic error | CoefY. of Variation Uncertainty

(ub) (ul) (e,%) (cvwy . (pl)

100 98.71 . 0.13 0.13 0.69

500 500.71 0.07 0.01 0.69

1000 1000.17 0.02 0.01 0.69

€, : Systematic ervor (%)

CV : Cocllicient of variation (%)

UUC Calibrated by - Whilz Tip "
This result of calibralién was found accurate as shown on date and place of ealibration only.

This seporfed uncertainty of miensurernent was based on a standurd uncertginty muliiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%

-00o -
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Thermology Co., Ltd. ;

' 96/177-96/178 Moo 6, T. La-harn, A, Bangbuathong, Nonthaburi 11110 2 ] >

— i
/xfmma(’ngrg y NSC-TISI-TIS1 7025

Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 23/2342
Site Caiibration Qrder No. 23060302
Customer SPECIAL LAB ENVI AND CONSULTANT CO., LTD,

47/91 Moo 3 Tha-lt, Pak Kret, Nonthaburi, 11120.

Place of Calibration 1350, 1352 Sutthisarnwinitchai Rd, Dindaeng, Bangkok 10400. (Calibration Room)

Description Qven

Madel 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

Relative 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 laboratary 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 Rebomn Co., Ltd., ONAC Calibration No. 0292. Due Date Jan 10, 2024.

This certificate is traceable to S| unit.

Page 1 of 4 /«D (\v_-

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

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

< the prior written approval of laboratory.
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96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110 !

| | M *
| Theroa34 | 1102191 6479 Fax : 02191 6480 website : wwrw.thermology.co NSC-TISI-TIS | 7625
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 23/2342
Site Calibration Order No. 23060302

Results (without adjustment)

/;_‘g - 1 &
/ #2 #45
7 L /I v
O e
H
Q#9 N
' H2
(6 1 310 v
) |
""""" bt %7 /
N cj_
L -
a b 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 observation 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 @ (}\:




! Thermology Co., Ltd. ==

! % " l' 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110
SROHIDIFT | Tel ; 0 2191 6479 Fax : 0 2191 6480 website ;: www.thermology.co

NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of issue Jun 23, 2023 Cert No. 23/2342

Site Calibration QOrder No. 23060302

Resuits (without adjustment)

[ uwe uue Reference | smbilty | Uniformity | Uncertainty
| Selting | Reading Thermometer I
[ ¢y | %) (C) | =°¢) | (°C) +(°c) |
‘ | Position 1 104544 |
[ Position 2 103.789 | |
‘ Position 3 | 103.396 |
Positon 4 | 103.886
| 1040 | 1040 Position 5 | 104.031 0.058 0.704 0.30
j Posiion 6 | 103.886 .
| Position 7 ‘ 103.342 '
! [ Posiion 8 | 103.939 ,' !
' Posiion 9 | 103.867 = B
TS UC |  Reference | Stabiity | Uniformity ey |
Setting | Reading Thermometer I
() | te) | o H(ec) ¢ (iCHNmEs o+ (E0) ..
f Position 1 151.388
| Position 2 150.037 [
} Position 3 149.313 '
' : Posltion 4 149.849 '
1500 | 1500 | Posiion S 150.519 0052 | 1.248 0.41
| Posion 6 | 150.188
(r ' Position 7 149370 |
' | Postion8 | 150383 | '
| Position 9 150.2{3_1__ | | {
Page 3 of 4




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

?‘4"’_""" "'5’“"’"‘ Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co - NSC-TIS[-TIS1 7025
CALIBRATION 0169

CALIBRATION CERTIFICATE

Jun 23, 2023 Cert No. 23/2342
23060302

Date of Issue

Slte Calibration Order No.

Results (without adjustment)

UUC uuc f Reference | "Stability Uniformity Uncertainty
I Setting Reading l Thermometer ! }
(]c) | ey | (°C) || A D) )] # -y
Position 1 | 181.507
Position 2 179.668 :
ff Position 3 178.772 [
Position 4 179.371 <
180.0 : 180.0 | Position 5 180.334 0.659 1.603 0:49 !
i | Position 6 179.830 |
| Position 7 178.855 | '
: ’ Position B 180.323 |
] | Position9 | 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 report.
The reported expanded uncertainty Is based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confldence of approximately 95%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SIGNATORY : Om

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

Page 4 of 4




TECHNGCLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

——

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
St PATTANAKARN ROAD SO 18, SUANLUANG. SUANLUANG BANGKOK £0256 R c
NSC-TISHTIS4T023
TEL (-2717-3000-20 FAX 0-2719-0434 CALIERATION 0003

CertNo.: 23CH951
Page.: 10f2

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submiltted by :

Amblent Temperature :
Relative Humldity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Saithip Meangmai

pH Meter
Eutech

pH 700
2858459
LB-Eq-027
Used tem

04 August 2023
07 August 2023
2308-0115WN-1

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)

Warakorn Lemgagtrakul

Satkiyy

Approved Signbtory

{ ) Warakom Lemgagtrakul

( ) Ponpan Paiplm

Issue Date :

This certificare may a0l be reproducad other tran au full, exc

ARpuervi

The Unecrtaintics are for a confidence probability of approximately 95%

w head of Corparate Services X bauipmant Ca

16 August 2023

with the i

ton 9nd Festing

A 0057105




Condition of this calibration resuilt

1. Reference Standard Instrument  : -

Instrument
1) Document Process Calibrator

Serial No.

1D No.

Cert. No.

54030049 130RC116

22E2769

Cert. No.:
Page.:

23CH951
20f2

Due Date
24 Aug 2023

This certification is traceable to the Intemational System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

2. Certified Reference Materials

: The measurement results are traceable to S| 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 863832 28 Dec 2024
pH 6.986 CPA chem 863833 28 Dec 2023
pH 10.010 CPA chem 863835 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 lnput =
pH mvV mv pH 1A k
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 | Readlng | pH measurement factor
(mV) () 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 0.0096 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 85 %.

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilﬁ%ﬂ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % s
53474 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250

HSCTISITISITO2S

TEL.0-27§7-3000-29 FAX 0-2719-5484

GALIBRATION 0968

Cert. No.: 23LM132
Page.: 1 0of 2

Certificate of Calibration

Equipment : pH Meter with Sensor
fAanufacturer : Eutech
Model : pH 700
Serial No. : 2858458
ID No. : LB-Eq-027
Submitted by ; Special Lab Envi And Consultant Co.,Ltd.
47/91-83 Moo 3 Thambon Tha-it,
Pakkret,
Nonthaburi 11120
Location : TPA On Site Calibration Laboratory . x
Received Order : 04 August 2023
Calibrated Date : 09 August 2023
Ambient Temperature : (26210)°C
Relative Humldity : (50£30) %
AC Line Voltage : (2202 22)V
Calibrated by : Preecha Hiahib
A
Approved by :

( ) Pornthippa Tameyakul

( ) Ponpan Paipim
{~) Suwit Imjai

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

Approved Signatory

17 August 2023

This cenificute may not be mproduced ailver han In full, excepl witil the prior written

Approval of the kead of Corporate Services 3 © Eqaipmeont Calibration and Testing Services,

A 0057254




Equipment :

Cert. No.: 23LM132

pH Meter with Sensor
Page.: 2 0of 2

Conditlon As-Received :

Reference :
Procedure Used

New ltem

2308-0115WN-2

Calibration were conducted using in-house calibration procedure CP-CT01 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 Bate
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Assoclation ( Thailand - Japan )
Result of Calibration :- ( *) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensar, S/N.: PHSTEMBO1P
Calibration| lmmersion Standard uue* Error hcerfalnt Coverage
Point Depth Temperature Reading — o el Factor
(C) (mm ) (C) (C) (°C) (£°C) k
25.0 100 25.002 250 -0.002 0.16 2.00 |

UUC* : Unit Under Calibration

The reported uncertzinty of measuremsnt was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 85 %.

-00o-

o

a 1175376




\"i‘.m

. L
‘\-.__.-/ ’

;I"'\..___,.-'

CAL g 3
B SNS

iy FF N

- "J'I'\l‘

Calibratech Co.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Suthaprachasan 3 R, Bengpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax(U2) 964-5155, e-mud] : calibratech. cal@yahoo.com, ecalibratech _cnltzhounsil.oom

Certificate of Calibration

Certificate No. : 66-400240-1 Page : 10f2

Submitted by : Special Lab Envi and Consultant Co., T.td.
47/91-93 Moo 3, Tambol Tha-1t, Pakkret, Nonthaburi 11120
Equipment : Air Chamber (Refrigerator)
Manufacturer : Frozen Model : CC-2288F
Range : N/A °C Resolution : 1 °C
Serial No. : C(C-2288F-1163-003 ID No. : LB-Eq-046
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.
Ambieni Temperature : (31.01032.0) °
Retative Humldity ¥ 301wds) %
Line Voltage (226010 226.5) V
Date of Received : 02 May 2023
Date of Calibration : 02 May 2023
Date of lssue,.:" 5 02 May 2023
Calibrated by ;if‘ = Permpon Chanpu =

Calibration Method :  CAL-MA4004, TLAS G-20
The temperatare aca!cmcd was based on ﬂ‘S

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 B}

400046 & 400047  66-400066-2 03 Aug 2023 National Institute of Metrology Thailand (NIMT)

Approved by : | _ o
( Bunjerd Masri )

" Supervisor

The Uncertainties are for a confidence probability of approximately 25%

This cerificate may et be reproduced other than in full except with the priof written approval of the Calibratech Co,,Ltd. %_-\_ g
S

4‘.'5!. F(a31-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred. Noathaburi 11120
Tel.{02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech_cal@ythoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. :66-400240-1

Result of Calibration :
UUC Condition As-Received :

Good

Without Adjustment

Page : 2 0f2

Function :  Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
1/ W=102 m
| 2 1 4 D =047 m
A
4 1 3 H=148 m
: 3
. Capacity = 0.71 m
f
H
& Hi2 8
o o
57 |-
R scm
’ ﬁ* som T b
» Front &
w 3
Test Sctting Indicating
v Measured T ture (% C) @ Sensor No. Uncertain
Point | Temperative | Temperature cagbred Temperatucs : ).@ i e
("c) (“C) (°C) 1 2 3 4 5 6 7 8 9 (£2C)
3 3 3 321 [ 25312231238 374|402 220 2,05 3.0) 0.83
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(“C) (°C) ("C) (°C) (°C) (°C)
3 3 3 117 0.25 2.5

Remark The uncertainty is not combine uniformity of the air chamber

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

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

praviding a level of confidence ol approximately 95%

-a0o -
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BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

BEC
TH AL CALIBRATION LABORATORY i
300 Phaholyathin Read, Phayathal, Bangkok 10400, Thalland Tel: 466 2615-2929 Faxc+662615-23501 &/° r?% A
E-mall: bide@becthai.com Webslte: www.becthai.com CALIBRATION 8131
Certificate No. : CAL-23-287 Page:10of3

CERTIFICATE OF CALIBRATION

Equipment g Spectrophotometer
. Manufacturer ) : Thermo Scientific
Modet : Genesys 20
Serial No. : 38GT041007
ID No. : LB-Eq-029
- Customer Special Lab Envi And Consultant Ca., Ltd.

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

Location ; Becthai Laboratory (Bangkok)
Data of Raceipt . 3May 2023
Date of Calibration : 3 May 2023
Date of lssue ; 3 May 2023
Ambient Temperature : (25+10) °C =
Relative Humidity : (60+20) % l
Condition As-Received ; Used ltem
Calibratatd y . ,{\\pproyed by
Y A
{ Mr.Somphop Duangnguan) ( Ms. Jintana Sangthaijaroenlap )
Calibration Engineer Calibration Manager

The reparted 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 vaitten approval of the head of Calibration Laboratory.

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

ISSUE: § REV4 FM-CAL-33/2 16/05/61




BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO.,LTD.
THA1 CALIBRATION LABORATORY

300 Phaholyothin Road, Fhaysthal, Bangkak 10400, Thafland Tel: +66 2615-2929 Fax:+66 2615-2250-1 ;hc .
E-anaif: bkk@becthal.com Website: www.becthal.com CALTBRATION 8131

Certificate No.: CAL-23-297 Page : 2 of 3
CALIBRATION REPORT
Conditions of this result of calibration
. 1. Reference Standard Material :
Material Model Serial No. Cert.No. Due date
Holmium Glass Filter RM-HG 12705 98236 12 Feb 24
Didymium Glass Filter RM-DG _ 13498 | 98233 12 Feb 24
Neutral Density Filter RM-1N2N3N 8323 ‘ 98259 13 Feb 24
2. Traceabillty : This certification is traceable to the International System of Unit maintained at;
The Stama Scientific Ltd. Accreditad Calibration Laboratory No. 0659.
3. Methaod of calibration :
The calibration procedure was carried out according to ASTM E275-08 (2022) and ASTM E925-09 (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

~. ,_f’
15/05/61

ISSUE:5 REV:4 FM-CAL-33/2 /7,0 / e ——




Cerificate No.: CAL-23-297

'BEC BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

THA 1 CALIBRATION LABORATORY

300 Phahelyothin Road, Phayathai, Bangkok 10404, Thailand Tel: +66 2615-2529 Fax:+66 2615-2350-1
E-mail:bkk@becthai.com Website: www.becthai.com

wavelength Calibration

CALIBRATION REPORT

NSC-1151-T18 17625
CALIBRATION 0131

Page : 30f 3

Certified Values of Nominal Value UUC*Reading Error Uncertainty of
Reference Material (nm) {nm) {am) (nm) Measurement (+ nm)
418.40 418 418 -0.40 0.59
537.00 537 537 0.00 0.59
638.00 638 638 000 059

Photometric Calibration for Visible
[ Wavelength Certified Values of UUC* Reading Ersor Uncertainty of
(nm) Reference Materal (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 0.003%9
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
Zero 0.000 0.0000 0.0028
465.0 0.511 0.513 0.0019 0.0044
0.6618 0.661 -0.0008 0.0035
0.9635 0.966 0.0025 0.0034
Zerg 0.000 0.0000 0.0028
546.1 0.5222 0.523 0.0008 0.0036
(546.0) 06687 0.668 -0.0007 0.0031
0.9768 0.978 0.0012 0.0043
Zero 0.000 0.0000 0.0028
0.5541 0.554 -0.0001 0.0035

590.0
0.6975 0.695 -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:
uucH

: Unit Under Calibration

ISSUE: 5 REVi4

- End of Report -

FM-CAL-33/2

15/05/61
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Calibratech Co.,Ltd. o NSC-TiSI-TIS 17025
7'106-7 Muo 2. Sukhaprachesan 3 Rd., Rangpood, Pakkred. Nonthabari 11120 CALIBRATION 0030
Tel.(02) 964-621 | Fax.(02) 964-5155. e-muil : calibrutech_coligyalwy.cam, colibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-410681-1 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.H. Resolution : 0.] %R.H.
Serial No. : 2083236817 1D No. : LB-Eg-042
Environment : Ambient Temperature : 23+ 2) "C
Rclative Humidity - (50 + 15) %

Date of Received : 03 August 2023
Date of Calih;-atjnn : 09 August 2023
Date of Issue : 09 August 2023
Calibrated by : - Chortip Samchusri

Calibration Methad : 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 [nternational System of Units

Digital Indicator with Standard Probe Temp&Hum

ID No. Cent. No, Due Date Traceability
400034 & 400035 SG-H-00502/66 06 Jan 2024 Success Gateway Co.. Ltd.. Accredited by TISI Calibration N0.0268

Approved by : i ‘
( Bunjerd Masri )

Supervisor

The Uncertuinties are for a conlidence probability of approximately 95%

This cerificate may not be reproduced other than in full excepl with the prior writien approval of the Calibratech Co. Lid. ¢ -Z; Y
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Calibratech Co.,Ltd.
T106-7 Moo 2, Sukbapraciuaan 3 R, Bangrood, Pakred, Nonthaburi 11120
T¢id612) 964-6211 Fus (02) 964-8155, e-mgil : calibratech. calf@yahvo com, calibratech cali@hotmai.com

Certificate of Calibration

Certificate No. :
VUC Condition As-Received : Good
Result of Calibratlon :

66-410081-1

Without Adjustment

Page : 2 of 2

Fanction : Temperature measurement
Reference Humidity @ 50 %R.H.
Standard Temperature UUC Reading Correction Unccrtainty
(°c) ('cH ("c) (xcy
25,01 250 ' oo 046
Result of Caiibration :  Without Adjustment
Function ; Humidity megsurement
Reference Temperature @ 25 °C
Standard Humidity ULC Reading Coirection "Uneerainty
{ %R.H.) (%RH.) (%RH. ) (4 %RH )
49.97 570 -1.0 2.2
Remark
UUC : Unit Under Calibration

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