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parameters units methods Wastewater (owsdszim v)
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BOD mg/l 5-Day BOD Test,Azide Modification 46 <3
Ol and Grease mg/ Liquid-Liquid, partition-Gravimetric <5 <20
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Twanunadnnz
ANALYSIS REPORT pege 12

ahnyizd : v e da nouFauman $ria
Chlent
fog 177221 weeuadiund 75 aon 17 uvaaaiiund iniladu npamme R 10240
Address
aondifuinetn : TnsannthsnSu soddiug Fuiifudaeta : 18 guamius 2564
Sampling Site Received Date
Usziavdiaednn  : Wastewater Fuitinsizn 18- 25 quaWuE 2564
Sample Type Analysls Date .
FuimAudiota ;18 guATUE 2564 iR 1 180221010251-2  10viRI000 : S02624
Sumpling Dute Analysis No. Sampie No.

M3 i FEImNN HO/Result Std.*

parameters units methods Wastewater (ewadszin v)
pH . Electrometric 7.1 5.0-9.0
s§ mg/l Dried at 103-105°C 14 <
BOD mg/l 5-Day BOD Test,Azide Modification 12 <30
Ol and Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <w

WHIDMR

"« nnuta Annmsgimugen I sseihiannemstszom v audizmaniznsaminnnisranfwestaoaion nn.2s48

Laboratory Manager

213305470
Reported results refer to submitted sample only,

Test report shall not be reproduced except in full | witheut appeove of the lahoratory.
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IWIHE I
n
ANALYSIS REPORT oo
f¥aSmaed : Ui nuwiveda nouFoumm e
Client
flog £ 777221 Yoo afiund 75 uon 17 1waaitund eoniagu ngammmnung 10240
Address
moniiviaona : Tnsamsdsznitu noddud Tuiifudaoma : 18 quaiud 2564
Sampling Site Recelved Dute
thzinndaoma  : Wastewater Tl en ;18- 25 quanud 2564
Sample Type Analysis Date
Fuhifudoods ;18 guaniuE 2564 myiinasy ;1802210102522 (@ viidIBEa : S02624
Sampling Dste Analysis No, Sumple No,
M3 i AN Ha/Result
parameters unity methods Wastewater
Fecal Coliform Bacteria| MPN/100m} MPN Test 3sx10'
Appearance - Physical Test iinznouidntion

Mr, Mapari Awackucchi)
Laboratory Manager
»133-A-5470
Reported results refer (o submitted sample onky.

Test report shall not he repeoduced except in full , without approve of the laborutory.
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1
ANALYSIS REPORT o

A a3 : U3 uuweda nowdaumu diia
Client
Vieg) : TH221 FOUWINUNG 7S uun 17 nwIanaihn eatlaga ngamynung 10240
Address
aondifiudems : TnssmmlsznSu nadidud SufiFudanma ;13 S 2864
Sampling Site Recelved Date
tssinn@061e  : Wastewater Tuiimeey £ 13-22 Tuonn 2564
Sample Type Analysis Date
Fufifiudems 13 Thom 2564 widmed  : 130321006581-2 0 TIfI0 : S03782
Sampling Date Analysls No. Sample No,

M3 TRTY AN HVResult Std.*

paramedors uiity metheds Wastewater (ommhzum 1)
pH - Electrometric 7.7 5.0-90
sS my/l Dried at 103-105 C 62 <4
BOD mg/l 5Day BOD Test,Azide Modification 20 <30
Oll and Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <2
WIENE)

v nells AsnagmivqunIssnmhinem sz v annlszmanzsrnmivnnsssmiunsianaden waasds

( Mr. Maparl Awaekuechl )
Laboratery Manager
3-133-P-5470
Reported results refer (o submitted sample only.

Test report shall not be reproduced excepd la Tull , without approve of the labaratary.
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TeUH TR
0
ANALYSIS REPORT e
fIns s U3 wuwveda aoudaumnl diia
Clleat
fiog £ 777221 wemnilund 75 uan 17 uwaasdiund tedagu njammemiuns 10240
Address
anndiuiem : Tnsamstsey vy saddud Yuit¥udaeena : 13 Thon 2564
Sampling Site Reeeived Date
dizinndoty : Wastewater ‘}'uihmnz\i 113 - 22 Tham 2564
Sample Type Analysis Date
Yufifiudaogie 213 Thon 2564 uildmaed 1303210065822 ravfidaen : S03782
Sampling Date Analysis No. Sample No.
M3 U 53NNz HO/Result
parameters units metheds Wastewater
Feeal Coliform Bacteria| MPN/100m] MPN Test 24510
Appearance - Physleal Test i nou

( Mr. Maparl Awaekuechi )
Laboratery Manager
F133-A-5470
Reported results refer to submdtied sample only,

Test report shall mot he reproduced exeept in Mull | without approve of the laboestery,
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12
ANALYSIS REPORT i
¥ ina : 13 uuwveda nevdaumu difia
Client
iy : 77221 weeuailund 75 uon 17 nn i’ reatlagi nganmmurnuns 10240
Address
aonfbfuiaedn : Tnsamssenidu oS TUNTUAIOON & 24 1M 2564
Sampling Site Recelved Date
Uszimdaegny  : Wastewater Fuiinyizn 2 24 nanm - 6 NWMAS 2564
Sample Type Analysis Date
Suifudesns ;24 nnnow 2564 DUNINTIEN 2 24042101417/1-2  IAUIRI06M : S06201
Sampling Date Anadysis No, Sample No.
' ~ene ¢
UMY ¥H 15 NTIZN Wa/Result Std.*
parumeters units methods Wastewater owrsdizinn ¥
pH - Electrometric 75 50-90
88 my/l Dried at 103-105'C 95 <40
BOD mgl 5-Day BOD Test, Azide Modification & <30
Oil and Grease mg/l Liquid-Liquid, partition-Gravimetrie <5 <
WG

2 ¥ :
* A0 Wi ABNA S UM TRInETInne mIdszom v asnbsznmnssnminnnssssunduasdanndon wa2ses

Laboratory Manager
F133-n-5470
Reported results refer to submitted sample onfy.

Test report shall not be reproduced except in full , without approve of the aborutory.
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22
ANALYSIS REPORT e

fifaTne e : 13 wwea neudlanmu diia
Chent
flog 1777221 WomIthang 75 1 17 uvanoiiund iwaldagu njammmiuns 10240
Address
pondfuiedie : Tasandszvi¥u cadidus Fuiiudione : 24 iy 2564
Sumpling Site Recelved Date
Usziomifietna  : Wastewater FUNIHATIEN 2 24 DI - 6 WU 2564
Sample Type Analysls Date
Yuffuied ;24 novow 2564 MYIATYEY 2404210014172-2  tawiRIet1a : S06201
Sampling Date Analysis No. Sumple No,

M3 YR NN Hi/Result

parameters units methods Wastewater
Fecal Collform Bacteria| MPN/100ml MPN Test 92x10"
Appearance - Physleal Test itrﬁnznau

Mapari Awackuechi)
Laboratory Manager
F133-A-5470

Reported results refer to submitted sample only.

Test report shall not be reproduced except in full , withowt approve of the laburatory,
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wanRa NIl

ANALYSIS REPORT

page 112

s hnazn : U3 uuviven nevdauma iR
Client
oy : 77221 FooM M3 75 uon 17 wwausihond tendagu ngammmuns 10240
Address
sonufifuiand : Tnsammbszartu madidud Fuitfudaeen : 27 ngunnm 2564
Sampling Site Received Date
Uszmireiis  : Wastewater Tuidmaed 127 ngumny - 2 figuiow 2564
Sample Type Analysis Date
Tufifuioothes  : 27 w2564 muitimaed  :270521018901-2  1auiliaeg : S0854s
Sampling Date Analysis Ne. Sample Ne.

1NOM3 i WA HA/Result Std.*

parameters unity methods Wastewnter ewmizim v
pH * Electrometric 74 50-9.0
ss mg/) Dried at 103-105'C 78 <40
BOD mg/l 5-Day BOD Test,Azide Modification 20 <30
Oil and Grease mg/ Liquid-Liquid, partition-Gravimetric <5 <0
WIame

=« wineBa Annmgimauguam umhfisenemmbzm v annhznmnaznnamimonisssuniuaz dunaon w.a.254s

Reported results refer (o submitted sample only,

Test repoet shall not be reproduced except in full , without approve of the laberatory,
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Toune g e
n
ANALYSIS REPORT g

fifaTnme : i inmivoda nouFouma §1na
Crient
g : 777221 wornaihund 75 o 17 uvaneafiund cvnilads npamyamuns 10240
Address
mondiuiiets : Tnanmmbizniu naSidus Fufiuiieiia : 27 wguninu 2564
Sampling Site Received Date
Yaztamdaegn  : Wastewater Tuitimned 127 wgumnm - 2 g 2564
Sample Type Anslysls Date
Juliiudaogn 27 wgunnu 2564 i e 27052101890/2-2 (Wi J0T 1 ¢ S08545
Sampling Date Anslysls No, Sample No,

1uM3 Wi NN HA/Result

parsmeters units methods Wastewater
Feeal Coliform Bacteria | MPN/100ml MIPN Test 35x10
Appesrance - Physical Test Yuinzneu

Reported results refer to submitted sample only.

Test report shall not be reproduced except In full , without approve of the laboratery.
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SPECIAL LAB ENVI AND CONSULTANT CO.LLTD, relorar7s 03556150, 08(-0835029 Fae 139286778

fidnne
Clison
Ting

Address

anndduiiotis : Tmanmdizn Sy noddud

wauwaiing =

"’2
ANALYSIS REPORT il

: UIHN nuY 0T 0 ABUFaUNEN 6 R
: 77221 oun 3N 78 upn 17 nwau i tvnBary aganmemung 10240

Fuitfudaedna : 3 nsnginm 2564

Sampling Site feccived Date
Wazinmeiiog  : Wastewater PIna N 1 3-8 nIngIm 2564
Sample Type Analysis Date
Suffiudnesna 30 lguiow 2864 muitins iz 0307200022812 uiliaesn ; S10962
Sutmpling Date Arsalysis Na. Sample No,

TUM3 WL T IATIEN Wa/Result Std.*

parnmeters unlts mettuds Wastewater ewnrdizm v
pH . Electrometric 72 5.0-9.0
S8 mg/l Dried at 103-105 C 27 <40
_OD myg/l 5-Day BOD Test, Azide Modification 18 <30
Ol and Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <20
QLU

* o wneda Annaigunuguesanmimaenom iz v annhzammzm aminemssus feacfaoaden wa2ses

\, .tl “'6‘

SLECCO

/
I_ ‘/

titr/Map-ni Awnekuechi )
Laboratory Manager
133-N-5470
Reported results refer 10 sebimitied sampie only.

Test repert shall not be reproduced except bn full , without approve of the laborutory,
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page 272
ANALYSIS REPORT
fia S e : UM ivrvea newdaunu $1a
Client
g + 77221 Feevihnd 75 von 17 wwaneaiiund walagu DgIMBM NI 10240
Adilress
aowiifuasotie : Insanadssni¥u sedidus FuiTwied s : 3 nIngn 2564
Sampling Siee Received Date
Yiziom@ronie  : Wastewater Fuidnes 138 ningInm 2864
Sample Type Analysis Date
Fuiifudaeors @ 30 lQuinm 2564 muitinied  :030721/002282-2  iufidod s : $10962
Sampling Date Analysis No. Sample No.
UM Wi 5 Imnen HAVResult

parumeters wnles methods Wastewater
Feeal Coliform Bacteria| MPN/100m] MPN Test 22510
Appearance - Physical Test inznowanioy

\(‘\\ N apa Awaekuechl )
- Laboratory Manager

1-133-n-5470
Reported results refer 1o submitted sample only,

Test repoet shall not be reproduced except in fisll . without approve of the labsratory,
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i Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodm

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”

q Cadmium Digestion, Direct Air-Acetylene Flame Method “

5 | Chemical Oxygen Demand | Closed Reflux, Colorimetric Method™

Color ADMI Weighted-Ordinate Spectrophotometric

Method"™

7 | Copper Digestion, Direct Air-Acetylene Flame Method™

8 | Cyanide Distillation, Titrimetric Method"”

9 Formaldehyde Colorimetric Method'

10 |Free Chiorine DPD Colorimetric Method™

11 Hexavalent Chromium Filtration, Colorimetric Method‘21

12 |Lead Digestion, Direct Air-Acetylene Flame Method™

13 Manganese Digestion, Direct Air-Acetylene Flame Methodu ;

14 Mercury 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 Distillation, Chloroform Extraction Methed™

19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Met

20 | Sulfide ZnS Precipitation, lodometric Method™

21 | Suspended Solids Dried at 103-105 "¢

/22 Temperature...

(e

fuugaiia:



ArAuit H1INaNY

ATt

22 Temperature

23 Total Dissolved Solids
24 Total Kjeldahl Nitrogen
25 Trivalent Chromium

26 Zinc

Laboratory and Field Methods™

Dried at 180 "¢

Macro-Kjeldahl, Titrimetric Method"”

Digestion, Direct Air-Acetylene Flame Method,
Filtration, Colorimetric Method; Calcutation™
Digestion, Direct Air-Acetylene Flame Method

wnmainega

1. snmdmnssuduandouuinlsenalne, gledinsshinde. favinfa 4. njamme

SounMMInum, 2547,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 22™'ed. Washington, DC: APHA, 2012,
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Calibulech Co,Ltd.

21063 unzmsu.m“wum

Tel(12) 646211 Fan (02) 064-5155, el - colitmmoch . cadiivahoo.omm, culitvesech . cal Giboamail coon

Certificate No. :
Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :
Date of Issue :
Calibrated by :

Clllbnthlw

Certificate of Calibration

64-400234-1 Page : 1of2

Special Lab Envi and Consultant Co,, Ltd.
4791 Moo 3, Tambol Tha-it, Pakkret, Nonthaburs 11120

Digital Thermometer with TC probe

Temperature Indicator

Manufacturer : Thermo Scientific Model : TEMP 10K
Range : 2250 °Cw 1372°C Resolution : 0.1 "C
Serial No. : 4008958 IDNo, :  LB-Eq-0!3
Ambient Temperature : (23 £+ 2) C

Relative Humidity : (50 + 15) %

LﬁnVohgc : (220 + 22) VAC

30 April 2021

05 May 2021

05 May 2021

Chortip Samchusn

ﬂnkhmmumalhaedbylmmmwwwquc&ﬂm

wmmmmrmmlmmuummm

~ The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is traceable 10 the International System of Units
1. Matinum Resistance Thermometer (PRT)

(D No., Cen. No,
400001 TT-0016-20
400002 TT-0050-20

2. Stanlard Digital Thermometer

D No. Cert. No.
400003 19E134
00004 19E134

Due Date Trascability

04 Mar 2022 Nutional Institute of Mermlogy Thailand (NIMT)

18 Jun 2022 Nationul Instituge of Mesrology Thatdand (NIMT)
Due Date Traccability

06 Jun 2021 National Institute of Metrology Thailand (NIMT)

06 Jun 2021 National Institte of Metrology Thatland (NIMT) «

Approved by |
{ Bunjerd Masri )
Supervisor

The Uncertainties are for a conlidence probability of approximaiely 95% | mam




Calibmecb Co. .Ltd.
7:““!’ *lwnmmw 1w
Tel(02) 9646211 Fax.02) G64-4153, el - calibeatech._caliayahons cvam, calimvect sabiighosmail coos

Certificate of Calibration

Certificate No. :  64-400234-1 Page : 20f2

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

Function : Tmmwkbwmnpck

Model : Type K Sheath Material : Teflon
Diameter : 2 mm. Length : 1500 mm,
Serial No. :  N/A ID No, : SL-39
lemersica Depth| Standard Reading] UUC Reading | Comectios | Unceninty
( mm.) ("C) ('cy (°C) (+°C)
130 40027 a2 j 2 [Ty
DT 104.0024 [ S R 048
| L 150.003 ) 1502 | 02 05K
1Lm 180,0024 woo | 0o w

w X AD-1218:230  Sheath Material - s«-mlg

Diameter: 35 mm  Lengh: 230 mm. ‘
SerialNo. :  N/A IDNo. :  SL-40
Iinersion Depth{Standun Resding] UUC Resding | Comoction | Uncertainey

( mm. ) ("C) (“c) ("¢) (+°C)

124 | 2s00m7 2403 0.7 12

124 350.0042 1475 22 15

Remark
UUC ; Unit Under Calibration

MMMMWMMUMNMMMMNMM»
Tmnmmhimyofmmmwmuwmmmpﬁdbyamﬁauk-z.
providing a level of confidence of approximaiely 95%

o




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-27]5-9484

Cert.No.: 21TW44

v Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Hanna
Mode! : HI9B192
Serial No. : 03030056991
ID No. : LB-Eq-014
Received Date : 05 March 2021
Test Date : 05 March 2021
Reference : 2103-0294WN-1
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.CHS

by Comparison Technique with Azide Modification Method

Calibrated by : Walalak Sirithean

Approved by : 'mdhx ¢
Approved Signatory

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

Issue Date : 8 March 2021

B 0255421



Cert.No.: 21TW44

Page.: 2 of 2
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissclved Oxygen Probe No.: KC1N20CDJ
Titration Method DO Meter
Standard Deviation

(Azide Modification Method) Reading
(mg/L) (mgiL) (mg/L)
8.02 8.05 0.0084

This report was certified only for the instrument we tested. |t is aliowable 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 approval of the laboratory

Maly, -

a 1044623



Calib:amdu Co.,Ltd.
V106-7 Moo 2, Sekhapeachasm } R, Bangpood, Pakirnd, Nerhaburt 11120 \
Te(612) Oa-5211 Fan §602) 064-5195. c-anail - ealibmech, cablityahons com. cullhestet caldibenmail com

Certificate of Calibration

Certificate No. : 64-200127-1 Page : lof2

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

Equipment : Electronic Balance
Manufacturer :  AND Model : GR-200
Serial No. ; 14245322 IDNo. : LB-Eg-016
Capacity : 210 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the Laboratory,
Special Lab Envi and Consultant Co., Lid.
Ambient Temperature :  (25.7w0259) “C
Relative Humidity  : (68610715 %
Air Pressure 0120  mber.
Date of Received : 30 April 2021
Date of Calibration : 30 April 2021
Date of Issue : 06 May 2021
- Calibrated by : Alundnlhrhlppachn

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 5, July 2015

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

Standard Weights
1D Na. Cen No, Duc Date Traccability
E261-E2624 02204101 17 Nav 2021 National Institute of Metrology (Thailand), INIMT)
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Certificate of Calibration

Certificate No. : 64-200127-1 Page : 20f2

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

Depaniure of indication from nominal value
Nominal Value Correstion Uncerainty

(g) (8 2 (g

0.001 0.0001 000011

0.0 00000 0.00011

0.1 0.0000 0.00011

05 00001 0,00011
"H"' : o 0.0000 0.0001 1

| 5 0.0000 000012
10 00001 0.00012

50 0.0000 ' 000014

10 00000 | 000020,

- L 200 £ 0.0001 = aomsggsa |

This result of calibration was found accurate as shown on date and place of calibrution only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplicd by a coverage factor k = p i | 0%
providing a level of confidence ol approximately 95%
Eccemnic error Load sest - 50 g
A B C D E
00006 00001 00006 -0.0002 00000 g

Repeatability Load test : 20 £
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Certificate of Calibration

Certificate No, : 64-400224-2 Page : 1of2
Submitted by : Special Lab Envi and Consultant Co,, Lid.
4791 Moo 3 Thambol Tha-it, Pakkret, Nonthabuni 11120
Equipment : Air Chambgr (Incubator)
Manufacturer : Lovibond Model @ FKU 1800
Range : N/A e & Resolution : 0.1 "C
Serial No. @ 0914643-01 IDNo. : N/A
Environment : On site calibrution was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Lid,
Ambicnt Temperature : (26010 26.5) "C
‘Relative Humidity (801660) %
Linc Volage - (226010 226.5) V
Date of Received : 30 April 2021
Date of Calibration : 30 April 2021
Date of Issue : 03 May 2021
Calibrated by : Permpon Chanpu
The temperature scale used was based on ITS-90
Reference Standard Instruments :  This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

1D Ne, Cert, No, Due Date Traceability
400029 & 400032 64-400106-1 30 Sep 2021 National Institute of Metrology Thailand (NIMT)
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Certificate of Calibration

Certificate No. :64-400224-2 Page : 20f2
Result of Calibration :  Withow Adjustment
LUC Condition Asx-Received : Gooed
Function :  Temperature measurement
Thas inwtrament wits sething asr ventidation at position 0 (elose)
Inside of Chamber
W=0355 m
4 D=073 m
. -]
' 3 H=08% m
Capacity = (.20 m
"
v
Text | A— :
Poiat Measared Tempentture { * C) @) Sensor Ne- Uncertainty
("c) Y[ s[s]6] 1[0 | o
200 200 | 200 | 200 200 | 200 | 200] 200] 06
Test Measured Measured Overall
Paint Unifowmsity Stahility Variation
(“C) ("c) ("c) (°C) ("C) 1°C)
X0 193 193 04 04 Ox

Remark The uncertamty & not combine uniformity of the air chamber

This result of calibration was found sccurate as shown on date and place of ealibration enly,

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

providing & level of confidence of approximately 95% .
-olo -
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Certificate of Calibration

Certificate No. : 64-400224-1 Page : 1of2
Submitted by : Special Lab Envi and Conseltant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120
Equipment : Air Chamber (Incubator)
Manufacturer : Lovibond Model : FKU 1800
Range : N/A *C Resolution ;: 0.1 'C
Serial No, : 0925481-19 IDNo. : NA
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co,, Lid,
Ambient Tempersture : (26010 27.0) "C
Relative Humidity ¢ (50w60) %
Line Voltage - (2260 10 226.5) V

Date of Recelved : 30 April 2021

Date of c.umun 30 April 2021

Date of lllue: K 03 May 2021

Calibrated by : Permpon Chanpu

_ Calibration Method = CAL-M4004, TLAS G20

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 Thermocouple probe
1D No. Cent, No, Dug Date Traceability
400029 & 400030 64-400104-1 29 Sep 2021 National Institute of Metrology Thailand (NIMT)
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Certificate of Calibration

Certificate No. : 64-400224-1 Page : 20f2
Result of Calibration :  Without Adjustment
UUC Condition As-Received : Good
Function:  Temperuture measurement
This instrament wis sctting aie veatilation at position 0 (¢lose)
Inside of Chamber
i W=0385 m
a ' 2 + 4 D «07 m
i 3 H =05 m
Capachy =020 m
Test ol [} . —
il v nnm o Measured Temperature ( *C) @ Sensoe No, Uncertainty
ol vcarifiiey [ s]a[sTs 6] 7T o5 2cs
j0| me | saa o0 | o0 aar] 300 | a0 |50 o [0 sa0] o
350 354 154 349 | 49 | 3a9 | 350 | 350 | 350 | 349 | 350 350 0.7%
370 174 374 369 | 369 | 30| 370 | 20| 30| 9 | 370 | 370 0.72
Tes: Setting Indicating Measured Measured Overall
Posnt Temperature Temperature Unifirmity Subility Variation
(¢ ("C ("Cc) (*c) (cH (*C)
0.0 3.4 4 03 05 0e
150 354 354 04 05 1
n 374 74 0.4 03 0e .

Remurk The uncertainty is ot combine uniformity of the i chamber
This resubt of calibration was found sccurate as shown on date end place of calibration only.
This reported uncertainty of measarement wits based on a standard uncertainty multiplicd by a coverage fisctoe k = 2,

providing a level of confidence of approximately 95%

. olo -
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MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD &

214 Bangwack Rd, Bangpai Bangkae Bangkok 10160 9 =
Tel.- 0-28654647-8 Fax: (-2865-4649 hup/iwwwmitinth 0 pcmnene

CEAMRITION M2y

« N

CALIBRATION CERTIFICATE
Certificate No. : AD2006-146-0001
Date Issued : 15-Jun-20

« MU« MTT M1

: SPECIAL LAB ENVI AND CONSULTANT CO.,LTD.
47/91 Moo 3, Tha-lt, Pak Kret, Nonthaburi 11120

« MIT-A

Equipment : Hot Air Oven

Manufacturer : Memment
Model : UN30
Serial No. : B120.0284
ID No./ Tag No. : -

Date Received ¢ 12-Jun-20
Date Calibrated ¢ 13-Jun-20

Calibrated by ¢ Mr. Surat Aumarb

Calibration Method or Calibration Procedure Used
Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

Result of Calibrati
The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor & =2, providing a level confidence approximately 95 percent.
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This certificate may not be reproduced other than in full except with the prior written approval of
the Technical Manager, Miracle International Technology Company Limited.

99 -pd CERTIFIED

{ Mr, Tassanai Suksukon ) Page 1 of 2
Technical Manager

MITMETMIT-MIT«MUT«MIT=-MIT-MIH
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«MI

Certificate No. : AD2006-146-0001

«MT

Environment : Ambient Temperature - (25=2)°C
Relative Humidity : (50 = 13)%RH

M1

Calibration Setting Indicating Measured Overal!
Temperature Temperature Temperature Stability' Variation'
(“C) (*C) (°C) (“C) ' (°C)

104 104.0 104.0 0.18 . 092

SHT-NIT-MTI

130 150.0 150.0 0.35 11

MIT

180 180.0 180.0 0.44 0.88

Without adjustment

Calibration STD STD
Temperature  No, | No.2
°C) (°C) (°C)

MIET=MIT-MT

104 10432 10402
150 14993 149.62

180 17945 179.35

«MIT-MIT-MIT-

Note : Probe No. 9 is Reference Probe
Setting Air Fresh No. 0

«MI1

«MIT-MI]

«MIN

Measurement Standards Used & Traceability :
The International System of Units (SI) through

M1

MIT Cemificate No. 1.2002-197 for Digital Thermometer with Probe (Agilent) Module 2 (08) TC Serial No. MY43000197,
Due 26-Sep-20

Ml

«MIT

Notes - | The temperature stability is the onc-half of grestest maximum difference of measured temperniures at any one probe,
2, The temperature uniformity is the maximum difference of measured temperatures bezween of any probes and the
measured temperntire ot the reference location which are observed at same time.

« M1

3. Overal! vaciation is the differcace of maximum and minimum messared temperatures throughout observation time

4. The uncertainty of measurement s included temperature stahility.

5. The tempernture uniformity, stability, overall varistion and indscating tempernture is applicable 1o all wir or gas filled temperature
controlled enclosures at atmespherss pressure.

End of Certificate

MIT < MIET - MIT-MIT
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Certificate of Calibration

Certificate No. : 64-400224-3 Page : 1of2

Submitted by : Special Lab Envi and Consultant Co., Lid,
4791 Moo 3 Thambo! Tha-it Pakkret Nonthaburi 11120
Equipment : Air Chamber (Refrigertor)
Manufacturer © Frozen Model : CC-280C
Range : NA "C Resolution : 0.1 “C
Serial No. : 2081307016 IDNo. : N/A
Environment : On site calibration was carried out at the Laboratory,
Special Lab Envi and Consultant Co., Lid.
Ambient Temperature : (28910298 "C
© Relative Humidity ASBwed %
Line Vollage  : 1226.0 10 2265V
30 April 2021
ration : 30 April 2021
Date of lssue 3 30 April 2021
Calibrated by : Bunjerd Masri
Calibration Method :  CAL-M4004, TLAS G-20
! The temperature scale used was based on 1TS-90

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

400022 & 400023 64-400101-1 01 Sep 2021 National Institute of Metrology Thailand (NIMT)
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Certificate of Calibration

Certificate No, :64-400224-3 Page : 20f2
Result of Calibration :  Without Adjustmen
UUC Condition As-Recelved : Good
Function :  Tempermure measurement
Thin instrument was setting air ventilation st position 0 (close)
Inside of Chamber
r W=102 m
2 & D =047 m
t ? 3 H =148 m
Capacity = 071 m
50
5¢
Test of i:j T
Poiat Measured Temperaiure (SIS Semsor No, Uncertainty
e S 4 | s.QRER. 7 |0 e uicEle)
40 $2 | a0 | a2 | a6 | 39 | 38| 39 (.58
Test Measured Measured Overall
Paut Uniformity Stabslity Vanation
tcy (] ("c) ("c) ("c) orl e
40 40 440 0K 02 10

Remark The uncertainty is not combine uniformity of the air chamber

ThlsmwofallnulnnmIMWudmnndmwmorwimionmly
MwmdmmelmmeWpﬁdbylmek-2.
providing a level of confidence of approximatety 95%
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BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO.,LTD.

CALIBRATION LABORATORY

300 Phaholyothin Road. Phayathal, Bangkok 10400, Thailand Tel: +66 2615-2029 Fax: +66 2615-2350-1

F-mail: bick #becthai com Website: www becthal com CALIBRATION $131

Certificate No.: CAL-21-258 Page:10of3
CERTIFICATE OF CALIBRATION
Equipment - Spectrophotometer
Manufacturer : Thermo Scientific
Model : Genesys 20
Serial No. : 38GT041007
ID No. - LB-Eq-029
Customer : Special Lab Envi And Consultant Co., Lid,
47/91-93 Moo 3, Tambol Tait , Amphur Pakrad,
Nonthaburi, 11120,

Location - Becthai Laboratory
Date of Receipt : 7 May 2021
Date of Calibration : 7 May 2021
Date of Issue : 7 May 2021
Ambient Temperature - (25210) *'C
Relative Humidity : (60£20) %
Condition As-Received : Used ltem

Calibrated by

........... LAl
( Ms. Alisa Lamor ) ( Ms. Jintana Sangthaijaroeniap )
Calibration Engineer Calibration Manager

Tha reported expended uncertainty of measurement was based on a combined standard uncertanty multiphed by a coverage
facior k=2.00, providing a level of confidence of appoximately 95%
This cartificate may not be reproduced other than in full, axcept with the prior written approval of the head of Casbration Laboratory,

Indicated values are vald for the siate of the Spectrophotometer at the time of calibration only

ISSUE: § REVA4 FM-CAL-3372 15/06/81



BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax: +66 2615-2350-1

E-mad: bkk@becthaicom Website: www.becthai com

Certificate No, : CAL-21-258

CALIBRATION REPORT

Conditions of this result of calibration
1. Reference Standard Material

Material Model Serial No, Cert.No.
Holmium Glass Filter RM-HG 24563 90313
Neutral Density Filter RM-1N2NSN 24568 90324

2. Traceabdity : This centification {s traceable to the International System of Und maintained at;
The Starma Scientific Lid. Accradited Calibration Laboratory Na, 0659,

3. Method of calibration :

NACTIM-TES 102
CALIRRATION 01y

Page:20of 3

2 Mar 23
3 Mar 23

The calibration procedure was camed out according to the Guide to CPM-CAL-02 based on ASTM E275-08 (2013) and-

ASTM ER25-08 (2014).

4. Result of calibration :

(v ) without adjustment { ) after adjustment
5. Equipment Specifications:
Spectral Bandwidih : 8 nm
Data Interval 1 nm
Scan Speed ! NA nymin -

ISSUE:5 REVA FM-CAL-33/2
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BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax: +66 2615-2350-1
E-mail: bik#becthai com Websnte: www becthai coem

SNCTIMLTIS T2
CALIBRATION s

Page : 30of 3

Certificate No. : CAL-21-258
CALIBRATION REPORT
Wavelength Calibration
Certified Values of Nominal Valua UUC*Reading Ermor Uncertainty of
Reference Material (nm) (nm) {nm) (nm) Measurement (¢ nm)
41840 418 418 0.40 0.59
§37.00 837 537 0.00 0.59
638.00 638 638 0.00 0.59
Photometric Calibration for Visible
Wavelength Certified Values of UUC* Reading Error Uncertainty of
(nm) Reference Material (A) (A) (A) Measurement (2 A)
2810 0.000 0.0000 0.0028
420.0 05824 0.585 0.0026 0,0044
0.7266 0728 0.0024 0.0040
1.0377 1.040 0.0023 0.0040
Zero 0.000 0.0000 0.0028
440.0 0,5659 0.567 0.0011 0.0042
07126 0713 0.0004 0.0037
1.0172 1.0%7 -0.0002 0.0037
Zero 0.000 0.0000 0.0028
0.5256 0.530 0.0044 0.0044
09 0.670% 0674 0.003% 0.0035
09562 0.860 0.0038 0.0034
Zero 0.000 0.0000 0.0026
546.1 05236 0527 0.0034 0.0036
(546.0) 0.6962 0,700 0,0038 0.0031
0 9833 0.997 0.0037 0.0032
Zero 0.000 0 0000 0.0028
580.0 0.5578 0.562 00042 - 0.0036
0.7523 0.755 0.0027 0.0031
1.0747 1.078 0.0033 0.0032
Zaro 0.000 0.0000 0.0028
0.5655 0.568 0.0005 0.0035
e 07321 0,733 0.0008 0.0031
1.0454 1.047 00016 0.0031

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

Note:
UUC* : Unit Under Calitation
« End of Report -
ISSUE § REVA FM-CAL-3372 [\//{J{: 15/05/61




