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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Tisch Environmental,Inc. 27072020 27 Jul 20 26 Jul 22 -
Calibrator Particulate Matter < 10 um (PM,) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P800 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P2500 21 Jul 21 20 Jul 22 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22HT771 5 Apr 22 4 Apr 23 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
5 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 21-ACT-326 24 Aug 21 23 Aug 22 -
(Acoustic Calibrator) 107224 Co.Ltd.
6 |Sound Level Meter Laeq 20 hr Laeq 1 v Laoor Lagn Lamax Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22081 26 Jan 22 25 Jan 23 -
0005286
7 |Sound Level Meter Laeq 20 her Laeq 1 v Lagor Lagn Lamax Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22082 26 Jan 22 25 Jan 23 -
0005289
8 |Sound Level Meter Laeq 20 hr Laeq 1 v Laoor Lagn Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-249 1 Apr 22 31 Mar 23 -

0005304

Co.,Ltd.




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN)
CORPORATE SERVICES 5 IPMENT CALIBRATION AND TESTING SERVICES
S34M PATTANAKARN ROAD S01 IR SUANLUANG, SUANLUANG, BANGEKOK 10230
TEL. 0:271 7300024 FAX, 0-2719-2484

Certificats No. : 22PB00
Page: 1of 2

Certificate of Calibration

Equipment : U-Tube Manomater
Manufachirer: Dwyer Thig ceen.neah sniay ot be reprosuced othar than in full,
excent with (he prior witlen approval of e heed of
Model : 1221-35-WiM Comorate Servised 3: Equipment Calisration snd Testing Serdces.
Sorlal New: =
1D Now: UAE. EFM.022/2580

Conditlon As-Recelved: LUsad ltem

Received Date! 03 Mareh 2022
Calibration Date: 12 March 2022
Raferance: 2203-01ITWEC Submitted by:  Uniled Anstyst and Engneenng Corsuftant Co. Lid.

Amblant Temperature: | 23 2 2 ) oc
B1 Sof Udomsik 41 Sukhurmit Road, Banochak,

Prrakhenang, Banghkok 10260

Retatlve Humidity: (Ba %15} X
Atmospheric Pressure: 1010 mbar
Procadure usad: The cabration was. by direct method againgl Pressua Measuring Instrurmants.

Standard acconding 10 in-house calibrafion procedure CP-PO4, using " DKD-R 6-1 | Calibeation of Pressure
Gauges, Edtion 042014 " as a guideines,

Condition of this result of calibration

1 Retarence slandards inafuments

Instrument Model Serial No., Certificate No, s Oate
1) Pregsure Callbrator PC1DGP 1189 MPO110-21 09 Aug 2022

2.This result of calibration was mace on mequestod al the point specifieg by customer.
3.5cale and convarsion factor =1 kPa = 4.0146203 inHa0

4. This instrumeent was used clean aif 88 pressure media

of calibration:- Without adjustment

Range : 0 inH,0 1036 inH,0

Eunctign:- Prassurg Measurament Scale Interval ; 0.1 inH,0f The Fitth Estimate )
Increasing Pressure
WUC Indication
Applied Pressure  High-pori side  Low-port side AP Error
{inHz0) finHy0) {inHy0) {inH;0) (inHz0)
.00 0.00 0.00 0.00 0.00
200 1.00 -1.00 200 0.00
4,00 2.00 -2.00 400 000
800 a.o0 -3.00 600 0.00
a.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.02 10.02 n.02
12.00 6.00 -0z 1202 oo
14.00 7.00 704 14,04 004
16.00 a.o0 -804 16.04 0.04
1B.00 5.00 -804 18.04 0.04
20.00 10.00 -10.04 2004 004
2200 11,00 -11.02 2202 o.o2
24.00 12.00 -12.02 24,02 0.0z
26.00 13.00 -1302 2602 o.02
28.00 14.00 -14.04 2804 0.04
30.00 16.00 -16.04 30.04 0.04
32.00 16.00 16,04 3204 0.04
34.00 16.98 -17.08 3404 0.04
35.80 17498 -18.00 308 0.58

The uncertainty of measurament was + 0,11 inH0
"UMG = Unit Under Calibration
*AP = High-por side - Low-por side
The reported uncertainty of meesurement wae based on & sfandard uncertainty multpbed
by & coverage factor k = 2, providing a level of confidenca of approximately 95 %,

CertNo.: 22P300
Page: 2o 2

&, This instrument was calibraled by apphed pressure (o high-poet [+) side snd lew-port {-) side cpan 1o atmospheric pressure -abe-
8.This Instrument was Installied in varfical ordentation and lop of the pressure port was used i (he reference level
7.Tha cerfificate s valid only o the ibem calibrated on date and place of calibmtion
8.This Cerlification ig traceable 1o the International System of Unit maintained at-
“Matianal Instituts of Metrology Thaitand (NIMT}
Callbrated by ©  Suwil Aussamaa Approved Signatary : Alzps! F
Issue Dats © 14 March 2022 [ 1 Phalinee Prabpaips
[ | Sura Suwannasri
LT Attspol Panursch
a 1 0 a 1 Uifepol P.
B 0282413 a 1098526
A8
TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN) S
CORPORATE SERVICES 3: EQUIPMENT CALIBIRATION AND TESTING SERV E. A
534 PATTANAKARN ROAD 501 1K SUANLUANG, SUANLUANG, BANGROK 10250 ’4-4,//—?\]\}*
TIL (-2717-3000-24 FAX. 0-27105484 fio et B
b CortNo.: 21P2500
Page: 2of 2
Certificate of Calibration C""’““";:;i o

Equipmant : Anarold Barometar
Manufacturer: Barigo This cenficate may not be reproduced e than in full,
acapt with the price written approval of the head of
Model - Corporate Senvices 3: Equpment Calibration and Testing Sarvogs.
Serial No.: -
1D Mo UAE ANV 123/2550

Ceondition As-Recelved: LUsed llem

Received Date: 20 July 2021
Calibration Date: 29 July 2021
Reference: 2107-05TOWSC Submitted by: United Analyst and Engnesring Consultant Ca.,Lid.

Amblont Temporature: (23 £ 2} °C
Relative Humidity: (B +15)% 8150l Udomsuk 41, Sukhurvell Road, Bangchak.

Phrakhanong, Bangkok 10260
Atmaospheric Prassure; 1009 mbar

Procedure used:  The was by diract p mulhod against Pressure Measwing Insturments
Standard according to n-house callbration procadure CP-P10, using * DKD-R &1 : Cabralion of Prassure
Gauges, Edilion 032014 * as a guidelines.

Condition of this rasult of callbeation
1.Relerence standands msiuments T
Instrument Mode! SerlalMo,  Codificate No.  Due Date
1) Standard Baromater DPi142 14225050468 MP-0053-21 08 Apr 2022

2.This instrument was installed In verlical orientalion and center of the disl was used as the roforencs level.
3.This result of calibration was mada on requested at the point specified by customsr
4 This instrument was used clean &F as pressure meda.
5.The cenificate is valid only b the itern calirated on date and place of calibration.
B, This Certificatan s raceatie to the Intemational System of Unit maintainaed at-
-Mational Institute of Metrolegy Thadand (NIMT)

Altepel B
| | Phalnes Prabpaipal

Calibrated by :  Suwil Aussarios L £
Isue Dats | 22 Juty 2621

| ] Sura Suwannasi

L/rmlzpcll Panurach

wnanslunuau
B 0264463

- Witho Rangs : 560 h#a 1o 1030 WP
8 . Scale Interval : 1 hPa( The Fifth Estimate )

Incraasing Fressure

| Applied Preasure mPa) 6636 | S68.67 | 9740 | 96051 | 100062 | 1010.72 | 1020.76 | 1031.19

ULIG* inckcation (nPa) B600 | 6700 | 680.0 | 8800 | 1000.0 | 1010.0 | 10200 [ 1030.0

Errar (hPa) 3,64 1.39 064 -0.61 082 472 -0.78 1,18
Pressure

Applied Pressure (hPa) 1031.28 | 102072 | 101067 | 1000.58 | £90.42 | 67533 | 96854 | 98626

UUC* Indication (hPa) 1030.0 | 10200 | 10100 | 10000 | €800 8800 §70.0 960.0

Errar (hPa) -1.28 0,72 -0.67 -0.58 142 067 146 amn

The uncerainty of measurement was 1 0.30 hPa
* UL = Unidt Under Calibragian
Th inky of

e was Dasad on & standard uncentainty multiphed
by & covarage lactor k = 2, pravidng a leves af confidence of approxmately 95 %

-olo-
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AN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘{‘M
xifr:s; %"

CORFORA ERVICES 3: EQUIPMENT CALIBRATION AND TES SERVICES 3
34 PATTANAKARN ROAD 501 16, SUANLUANG, SUANLUANG. HANGKOK 10250
TEL 0-2717.3000-24 FAX. 027 195484 o MECTILTIB TR
CALBRATION 3308

Cerﬁficate Of Cali hrﬂﬁoﬂ Certificats No. 1 22HTT1
Page: 1062

Equipmeant | Dial Tharmo-Hygromatss
Manitactinss: Barige This cerlificate may not be repraduced affer tan in ful
excepd wilh ihe priar wilten apnroval of the head of
Model - Cofparate Ssrvioes 3. Equpment Cadbration and Tesling Services.
Serial No.:
1D Ne: LIAE ANV.D032545

Condition As-Received: LUsad ltem

Received Date: A0 March 2022
Calibration Date: 01 Aprit 2022
16 05 Aprit 2022
Reference: 2203-1124WSC Submitted by: Unitnd Analyst and Engineering Consultant Co, Lid,

Ambient Temperature: | 25 £ 3 ) °C
81 Sol Udomsui 41, Sukhunmvil Rosd, Bangehai,

Phrakhancng, Bangkok 10280

Retative Humidity: {50 £ 320) X

Procedurs used: Calibration wern conducied using in-house calibration procedurs CP-HU2 according to comparison
with siandard chilled mirror sansor for humidity measuremant funcfion and comgrarison with standard
probe for fungtion inta humidity | temperature chamber,

Condition of this result of callbration

1. Aafarance standards instuments -

Instrumant Modal Herial No, Cartificats Na, Due Daty
1) Swndard Chilled Miror Hygrometar Sansor Cew Prime 1| 3183 18714 17 Sep 2022
2) Standard HumidityTampanstum Mater 400 Aoy TH-0063-21 01 Jul 2022

2.The cerfificate is valid only to the liem calibraled on dabe and place of callbration

3.This Ceriflication i traceable io the Interrational System of Unit maintained at-
-Mational Inatitule of Standards and Technology (NIST) , The United Statss of America
~National Irstituin of Matrology Thailand (NIMT)

[f{ﬁ,, ]
Callbrated by :  Somchal Durmwor A d T

Issun Date: 0 Agril 2022 [ 1 Chakrit Waswanua
[ 1Pomthippe Tameyakul
[ 1'Viporm Tantiyewutt

wnansluaugu

Cart, No.: 22HTTH

Page.: 2of 2
Result of Calibration:- ‘Without Adjustrmant
Function: Humidity measuramaent.
Reference Standard uug* Uncertalnty
Temperature Humidity Reading Ermror of Moasurement
') [RH.) (%RH ) [LRH) (4%R.H.)
250 a1 42 19 16
250 80.0 &1 10 18
50 80.0 78 2.0 20
Result of Calibration:- ‘Without Adjustmeant
Function: Tesmgparaturs measurement,
Standard uuc* Uncartalnty
Temperature Roading Error of Measurement
") "C) "C) (£°C)
2002 20.0 0,02 072
2098 30.0 ooz o.r2
35.02 360 002 orz
40.03 400 .03 [

UUEC* : Unit Under Calibration
The reporied uncedainty of measurement was base on standard uncerainty multiplied
by coversge factor k = 2.00, providing conflidence level approximataly 95%.

-olio-

A

wnasluauay

B 0285423 a 1104141
- " . SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SITHIPORN ASSOCIATES CO.,LTD. ssociaty CALIBRATION LABORATORY
CALIBRATION LABORATORY Continuation of Calibration Certificate
Cert. No, : ACL22081
45145111 Sirinthorn Rd ,Bangbumeu, Bangplud Bangkok 10700 THALLAND NSC-TISI-TE 17025 Joh No. 1 VOGSACUD44

Tel0-2435-8800  Fax.0-2433-1679 e-mall:cal-center@sithiphorn.com hitp./fwwwsithip om

Cert. No, : ACLI2081
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : LARSON DAVIS

Muodel : LxT2/ Microphone 375802 / Preamplifier PRML x 128

Serinl No.: OO0S286 / 011740/ 056087

1D No.: *

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT {LAE)

B1 801 UDOMSUE 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,

Location :

Ambient Temperature : (2303) e
Pressure : {1013 £3 ) kP'a
Relative Humidity : {500 £20 ) %
Received Date : 1B JANUARY 2022
Calibration Date : 26 JANUARY 2022

Date of Issue @ 28 JANUARY 2022

Calibrated by : Nathakormn Pisutpaisan

Approved by : ;
Ly = i W“
!

{ Thanukal Petchurui

This certificnte is issued in accordance with the requirements of ISCTEC 17025 standard, may not be reproduced
other than in full, except with the prior writlen approval of the head of Calibrition Laborstory.

wnansluauau

OF-TS12-04-04 120664

Pages t 2of8
Calibration Procedure : CP-AC-02

Calibration Method :

This cquipment was calibrated by based on [EC-61672-3 (2013) Sundard for sound level meter (SLM).

The SLM had tests 1o Acoustical and Electrical signal tests of frequency welighting with Anecholc chamber and Reference
Standurd lnstrmments.

For tests results of each items were made by observation of each Instruments display and slso with SLM's display,

Condition of this result of ealibration :
1. Reference Smndard Instruments

Instrument Maodel Serial No, Cert. No, Dt [hatee
Waveform Generator 332104 MY48017076 EF-0012-21 10-Feb-22
Waveform Genertor 335118 MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 334614 MYS3220104 EEL.BP.05/0264  10-Feb-22
Digital Multimeter 334614 EEL.BF. 0300264  08-Feb-22
Digital Multimeter J461A MYaM24273 1-15180725251<1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphon: 4180 2977900 Ad-1008-21 05-Feb-22
Measuring Amplifier NAZKAL 14560405 AA-3003-21 16-Feb-22

2. This result of calibration was found accurnte as shown on date and place of calibrution for this calibrated item only.

3. This certificate is traceable to the i fonal system of unit ined o1 :

3.1 Mational Institute of Metrology (Thatland),
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

lﬂﬂﬁ'l‘i‘bjﬂ’JUﬂN
7

OF-TS12-04-04-0 2664




SITHIPORN , SITHIPORN ASSOCIATES CO,LTD.
BEfAS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result ;-

Cert. No. : ACLI2081
Job No. @ VOGSACH044
Pages : 3of8

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
) CALIBRATION LABORATORY

Continuation of Calibration Certificate

QF-TH1 2-04-04-020664

Uneertalnty Maximum-permitted
Parameter Pass | Fail uncertainty of
en messurement (dB)
1. Absolute sensitivity v = 0. NIA
2. Self! | noise v - 02 N/A
R jcal signal tests of fi ighting:
125 11z v 03 0.6
1000 Hz v 0.3 0.6
8OO0 Hz v 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz ol - 0.3 0.6
For >4 kHz to 10 kHz v 03 0.7
For = 10 kHi 10 20 kHz v 0.3 1.0
5. Frequency and time weightings at 1 kHz v 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the level rnge v 3 02 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v 0.2 0.3
10, Peak C sound level v 0.2 0.35
11, Overload indication v - 02 0.25
12, High level stability v = {1 0.1
'
wnansluauau

7

Cert. No. ; ACL2Z081
Job No, 1 VOGSACHO44

Pages @ 4ofR
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptunce
Acoustic Signal Valug Devintion Limit
(dB) (dB) (dB) (B}
93.9 (93.96) .0 0.0 £0.3
2. Self-generated noise
2.1 Normal test
Measured Value
[ dB b
3.0
2.2 The microphone of the sound level meter was replaced by electrical signnl input device.
Frequency Mensured value
Weighting idB )
A - weight kit
- weight 306
Flat 368
3. Acousticul signal tests of frequency weightings
Meter free-field acoustic response at a level of £4 dB
Frequency Deviation from various freqy weighting respomse curve (dB)
(Hz) Pl Coviei Aewiei Acceptance
it weight =weight L
125 0.1 0.1 .0 k1.5
100 0.2 -0.2 .2 1.0
A0 31 3.2 iz L5.00
'
wnanslunuau

QF-TS12-04-04-0200664

b

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Electrical signal tests of frequency welghtings

Weighting network response with relative to | kHz

Cert. No, : ACL22081
Jdob No. @ VOGSACMI44
Puges @ Sof8

Frequency Dieviution from various l response curve (dB)
(Hz) Flat Coweight Mgt f\ﬂ.‘tl‘r!lllllwt
Limiis
63 0.0 0.0 0.0 +2.0
125 (10 0.0 0.0 +1.5
250 0.0 0.0 0.1 1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 L 0.0 1.0
2000 [EXH] 0.1 0.0 20
4000 0.0 0.0 [y £3.0
BOO0 0.0 0.0 0.0 £5.0
16000 -1 0.0 (.1 +5.(0--00)

5. Frequency and time weightings at | kKHz
5,1 Frequency weightings at | kHa

Measured Deviated Acceplance

Frequency Value Value Limits
Welghting (dB) LdB ) LdA )
A - welght 9.0 0.0
C - weight 4.0 0.0 +0.2

Flat S 0.0 =002

5.2 T weighting i 1 kHz

Frequency Value Vahe Limits
Weighting (dB ) [ dB ) (dB )

Fust 94.0 0.4 =

Slow G401 0.0 0.1

Leq 94.0 0.0 0.1

6, Long - term stability
SLM Display [ SLM Display Deviated Ageeptanee
Frequency at initial at final Value Limits
Weighting (dB } (dB ) (B ) (dB )
A - weight 94.0 4.0 0.0 +0.3
0
wnansluaunu

QF-TS12H-04-0204

7 A

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACL22081
Jdob No.  : VORSACOMA

Pages @ Gol8
7. Level linearity on the reference level range
Antieipated Measured Deviated Acceptunee
Value Value Value Limits
(dB ) {dB ) (dB ) (dB )
135.0 135.1 0.1 =11
134.0 134.1 Ol %11
133.0 133.1 1.1 4
132.0 132.1 0.1 =11
1310 131.1 0.1 % 1.1
129.0 129.1 0.1 % 1.1
124.0 124.1 0.l % 1.1
119.0 119.1 0.1 1.1
114.0 114.1 0.1 1.1
109.0 09,1 0.1 £
1040 104, 1 0.1 + 1.1
99.0 9.0 110 e [0
94.0 940 0 % 1.1
£9.0 BELO .0 £ LI
E4.0 B4 0 & L1
7940 T9.0 0.0 AN
T4.0 74.0 0. 11
69,0 69.0 0.0 *1,1
640 4.0} 0 &1,1
59.0 59.0 0.0 +1.1
4.0 54.0 0.0 e
49.0 431 0.1 1.1
44.0 442 (2 + 1.1
19.0 39.6 (L6 +[.1
'
wnansluauau

QF-TRI2-0 (44020004
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SITHIPORN, SI

THIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Job No.  : VOBSACDO44
Puges : Tol8

8. Level linearity including the level range control

Anticipated Mensured Deviared Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB )
140 94.0 940 0.0 0.5

9. Tone burst response

Time Tone burst Anticipated Measured Devinted Acteptance
duration, Th Cyele Value Value WVirlue Limits
Weighting (ms ) (dB) (dB ) (dB ) (dB)
0.25 | 108.0 107.5 0.2 1.5;-5.0
Fast 2 & 17,0 116.7 13 1.0;-2.5
200 §00 134.0 1339 01 +1.0
o 2 B 108.0 107.8 0:2 L3 3=5.0
200 800 127.6 127.5 0.1 +1.0
0.25 I NiA NIA NiA 1.5;-5.0
SEL 2 § NiA N/A N/A 1.0;-2.5
200 KO0 NiA N/ NiA £1.0

10, Peak C sound level

QF-TS1 2-04-04-0120664

Mumber of eyele Antigipated Measured Devined Acceplanee
in Value Value, Lepeak Value Limits
test signal (dB ) (dB ) { diy ) (dB )
Continuous 133.0 133.0 0.0 5
One 136.4 1337 0.7 430
NMumber of eyele Anticipated Mensured Deviated Ageeptance
in Value Value Value Limits
Lest sigmnl (dB (dB ) (dB ) (dB )
Continuous 1330 133.0 0.0 -
Positive half cycle 135.4 1352 0.2 +2.0
Negative half cyele 1354 135.2 0.2 +2.0
'
wnansluauau

77 k.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of’ Calibration Certilicate
Cert. No, ¢ ACL22081
Jub No, @ VOGSACO044
Pages : Bof8

1. Overlond indication

Measured value ( &8 ) Devinted Acceptance
Positive Megative Valoe Limits
one-halfcycle | one-half eyele (dB) {dB )
£9.2 E9.4 0.2 =15
12. High level stability
SLM Diisplay | SLM Display Deviated Acceptance
Frequency al nitial i final Valug Limits
Weighting (di ) LdB ) (dn) [ dB )
A - wedght 1370 137.0 0.0 0.3

The reported uncertainty is hased on i standard uncertainty multiplied by coverage fsctor £ =2

or any value & ing I

g o lavel of confi of approximately 95 %

— End of Calibration Certificate —

wnanslunuau

7 k. -

OF-TS 1 2-04-04-0200664

SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY -

45145101

, B Bangkok 10700 THAILAND. NSCTISI-TIS 12025

il
Tel.0-2425-8800 Fax0-2433-1679 e-mailical-c ithi com hitp.//www.sithiph om

Cert. No. : ACL22082
Pages 7 lard

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date ¢
Culibration Date :
Date of Issue @

Calibrated by :

SOUND LEVEL METER

LARSON DAVIS

LxT2/ Microphone 375802 / Preamplifier PRML x T2B
0005289 / 011732 / DSE0TE

GOoD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SO UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND,

{ Bo23) °C
(1013 £39) kP
[ 500 =240 ) %

18 JANUARY 2022
26 JANUARY 20322
28 JANUARY 2022

Nathakom Pisutpaisan

Approved by :

( Thanakul Petchursi )

This certificate is issued in accordimes with the requirements of 1ISOMEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.,

QF-TS 12016054

wnansluauau

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
L CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL22082
dob No,  : VOBSACIHI4S
Pages : 2of8

Calibration Procedure : CP-AC-02

Calibration Method :

This equipment was calibmted by based on IEC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tesis 1o Acoustienl and Electrical signal tests of freq ighting with Anechole chamber and Reference
Stundard Instruments.

For fe21s resalis of each items were made by observation of each Tnstruments display and also with SLM's display.

Condition of this result of calibration :
L. Reference Standard Instruments ©

Instrument Muogel Serinl No, Cert, No. Due Date
Wavelorm Generator 332104 MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MYS52302742 EF-0011-21 10-Feb-22
Digital Multimeter IM61A MY 332200104 EEL.BP. 050264  10-Feb-22
Digital Multimeter EERTAFY MY 353220076 EELBP, 03/0264  08-Feb-22
Digital Moltimeter 344614 MY&0024273 1-15180725250-1  15:8ep-22
Progmmmable Attenuator MAT-1070 62100114 1500-07774E  O8-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-2KAL 4560445 AA-3003-21 16-Feb-22

2, This result of calibration was found accurate as shown on date and place of eatibration for this calibrated item only,
3. This eertificate is traceable to the internitional system of unit maintzined af :

3.1 Natbonal Instinate of Metrology (Thailand),

3.2 Thailand Institute of Scientific and Technological R h (TISTR),

wnansluaunu
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SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
o . CALIBRATTON LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL22082
Job N, 1 VOGSACHIS
PPages 1 3ofB
v of Measurement Resull @
Uncertalniy Maximum=permitted
Parameter Puass Fall uncertainty of
(aB) ;
measurement (dB)
1. Absolute sensitivity v . 0.2 NIA
1. Self d noise v 0.2 N/A
3, Acoustical signal tesis of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hee v . 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 4 0.3 0.6
For > 4 kHz 10 10 kHz v 0.3 0.7
For > 10 kHz to 20 kHz v & 0.3 1.0
5, Frequency and time weightings al 1 kHz v % 0.2 0.2
6. Lang - term stability v - 0.1 0:1
7, Level lingarity on the reference level mnge v = 0.2 0.3
K. Level linearity including the level range contrml 4 0.2 0.3
9, Tone burst respanse v 02 0.3
10. Peak C sound lovel v 0.2 0.35
11. Overload indication v - 0.2 .25
12, High level stabality v - .1 4]
'
wnansluaugu
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77 Mk

SITHIPORN

SI'THIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of ealibration :

1. Absolute sensitivity

Cert. No, ¢ ACL22082

dob No. : VOBEACHIL

Pages : dofB

Reference Measured Acccptance
Acoustic Signal Value Deviation Limit
(dB ) (di3 ) (dB ) (di )
939 (93.96) 94.0 0.4 .3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB})

296

2.2 The microphone of the sound level meter was replced by electrical signal input device.

Freguency Mensured value
Weighting (dB)
A - weight 294
€ - weight 29.1
Flat 4.8

3. Acoustical signal tests of frequency weightingy

Meter free-field neoustic response ui a level of 84 dB

=TS 2-04-04- 020664

Frequency Deeviation from various freg ighting response curve {dB)
(Hz) Acceptunce
{ Cowi we
S i A Limits
125 0.1 0.2 02 £ 1.5
1000 02 -0.2 4.2 = 1.0
£000 26 26 26 £5.0
'
wnansluauau
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SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
' o CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Electrical signal tests of frequency weightings

Weighting neswork response with relative to | kHz,

Cert. No. : ACL22082
Job No. @ VOGSACH044
Pages : Sof8

Frequency Devintion from various fi ighting response curve (dB)
(He) R Accoptunce
Flm C-weight Arweight Lisnits
63 0.0 0.0 0.0 2.0
125 04 0.1 {0 &1.5
250 0.0 0.0 Lt} 15
500 {10 0.0 00 1.5
1K) (1.0 0.0 (L +1.0
2000 0.0 .1 0.0 =10
A0 0.0 .1 0.0 £3.0
BO00 (] 0.1 0.0 =50
16000 0.1 0.1 0.1 45.0--00)
5. Frequency snd time weightings at 1 kHx
5.1 Frequency weightings a1 | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) Ldh)
A - weight 9.0 0.0 =
© - weight 94,00 0.0 02
Flat 4.0 0.0 +0.2
5.2 Time weighting at | kHz
Measured Deviated | Acceptunce
Frequency Value Value Limits
Weighting (dB ) (dB) (dB)
Fast 840 0.0 -
Slow .0 0.0 £ 01
Leg 94.0 0.0 ={),1
6. Lang - term stabllity
SL.M Display | SLM Display Deviated Acceplance
Freguency at initial at final Value Limits
Weighting (d) (dB) (dB) (din)
A - weight 940 04,0 0.0 +0.3
O
wnanslunuau

OF- TS 20408100

a2

SITHIPORN

CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,LTD.

Continuation of Calibration Certificate

7. Level linearity on the reference level range

Cert. No. : ACL22082
Jah No. 1 VOGSACHIN4
Pages @ Gof8

Anticipated | Measured Devinted Acceptance
Value Value Value Limits
(dB} (dB ) (dB ) (dB)
1350 1350 0.0 1.1
134.0 134.0 0.0 * 1.1
1330 133.0 0.4 L1
1320 132.0 0.0
131.0 131.0 0.0
1290 129.0 0.0
124.0 124.0 [}

119.0 119.0 0.0
114.0 114.0 (X1}
109,41 109.0 0
104,00 10400 0.0
o8.0 99.0 0.0
840 94.0 0.0
B9.0 BeL0 0.0
B4.0 B4.0 0.0
79.0 794 0.0
74.0 74.0 0.0
G800 69.0 0
64.0 64.0 0.0
59.0 59.0 0.0
54.0 54.0 00
49.0 48.0 0.0
44.0 4.0 0.0
39.0 39.0 0.0

QF-TS12-M-{M-0 206064

wnanslunuau
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
) o CALIBRATION LABORATORY A CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22082 Cert. No. : ACL22082
Job No. 1 VOGSACH44 Job No. 1 VC6SACHI44

Pages @ Tol§ Pages  : Bol8

8. Level linearity including the level range co

Anticipated Measured Deviated Acceptinee 1. Overload indication
Range Value Valoe Value Limits Wheasured value { 4B ) Devited ‘Acceptance
(dB) (dB ) (dB) {dB) Positive Negative Value Limits
140 M0 940 0.0 0.5 one-halfeyele | onehalf cycle (dB) (dB)
m2 §9.4 02 1.5
9. Tone burs response
Time Tone barst Anticipited Measured Deviated Ageeplance 12. High level stability
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB ) (dB ) (dB) (dB) SLM Display | SLM Displav Dheviated Agceptunce
0.25 1 108,0 107.8 02 15:-50 Frequency at initial ul final Value Limits
Fast 2 8 117.0 1167 03 1025 Weighting (dB ) (dB) (dB ) (d8)
200 B00 1340 1339 0.1 =10 A - weight 137.0 137.0 0.0 .3
= 2 8 108.0 107.8 0.2 153 -5.0
ow
200 800 1276 127.6 oo £10 The reported uncertainty is based on 4 standard uncertainty mubtiphied by coverage fuctor & =2
k I L N/A 1.5;-5.0 ¢
SEL U‘J“_‘t ; :: N': Nf'A 10:23 or any value following caleulation,providing a lavel of confid af upp Iy 95 %
2 / J / 0
200 R0 NiA NiA MNIA =10
End of Calibration Certificate —
10, Peak C sound level
Number of cycle Anticipated | Messured Deviated Acceplance
in WValue Value, Lepenk Value Limits
test signal {dB ) (dB} (dB ) (dB )
Comtinuous 1330 133.0 0.0 =
e 136.4 135.8 0.6 30
Number of cycle Anniciputed Measured Devinted Acceplance
in Value Vilue Value Limits
test signal {dB ) (dB ) (dB ) LdB )
Conti 133.0 133.0 0.0 =
Pasitive hall eyele 1354 1354 0.0 2210
Megative half cycle 1354 1354 0.0 20

wnanslunuau
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IRNOVATIVE INSTRUMENT CALIILATION LAR IOV ATIVE INSTREMENT CALIBRATION LAT

PENOVATIVI INSTRUMENT C0. LTI HEAD D9VN) PEMOVATIVE PUSTRUMERT 0, LT AT Ol
= A T, SO SUNTTN AL |1 TAMBUN HANG KABL 490 MM L), SO LN TIN AR |8 VAMBON HANC KALL
AMITIOE TRANE PHLSAMLUT PRAKAN PROVINGE 1050 THAILAKT AMIHENE BANE FHLESAMUT PRAKAN PRIOVINCE 81 THATLAND
TEL (6L 1-SBAD | FAD: (B2 T TEL RH1-ZE TR | FA S ) Tt
Certificate of Calibrution Cerificate Mo 2HACT-240
g An-0a20
Cutomer =
. . ) . . - 1. Indication at the calibration check frequancy
Name + UNITED ANALYST AND ENGINEERING CONSULTANT COLLTI Certificate No 1 22-ACT-240
VL Seting Nominal Helnre Adjust Adjuir Aveeptance
Adddron 1 Sei Udommmuk 41, Sekbumvyit Rosd, Baegohak. Prakaroag, Baghok Heqeest No | Rug 2274079 = LXCERTAINTY
FAST | A/ 37109 Level (UEs ERR (LR ERR Limit
10z
Calitrater Setting i ity lm ey i 4 dm & di
Unit Usder Callbesdinn Detally 1000 bk 114,00 diy 11385 [IAE ] Ll 1 0o 03 (5]
s i Sommd Leiel Meter Micrphoms Cless: 1 Note Awabsse senuitivity was symbiabed by the use of Sound Cilibrece Hrand SYANTEK. Made! SV 354, 83 55070
Masufacuaze LARSON DAVIS Microphone Model - 375404
Madel LaT2 Micmphone SN © 129350
2. Seif-p d nolse, £ Installed
Serial Number D034 Treamplifier Model © PIEML T2 VU Setilng
W "
I UAEEFM, 1152562 Freampiifer 57 056100 R emvureil | UNCERTAINTY
Resalution ol dn Intrummemn Staves = Usod UL Weighting () (R
Calihration Envirsamest and Detulls A n7 nin
Temperaturs =R
3. Seif-generated noise, Microphone replaced by the electrical input signal device
Hismisity 301 SlH A HRE
UC Senilng
Tammetric Prossate (RSN Mewsured | UNCERTAR
Meceive Dlat 20 March 311
UL Weighsing ) [E20]
Calitmmed Dene | Aprit 2022
o iy win
it Provcesurs Tevhause meshod CP-SUM-01 baserd on [EC 816723 1 2017 Eloetmmemistics - Soursd bevil misers - Part 3: Periodi tmsts
« 03 wie
Laeation of Calilmation Lak Agoustic
z b | @10
Reference Stundan
Tnstrmmmised Beund Motk! SK. D cnlibension Traccbiliy 4. Acoustic signal test of frequency weightl Without Windscreen]
Standard Microphims Ay AN 16EITH 15 September 2021 GRAS Desturien from varions Freguesey Acceptaner
LUC Settimg UNCERTAINTY
Multihequency U slibestor Quest Questest EFANNZHI 14 B 2002 T8I Welghting Respone eurve Limis
Aubo Generame Sromich Svans0l 13 18 cther 222 WK Elestric IASLITAY A = A 1 £am (i
ST Setting {m A i
Natr
124 He ] Y] 1 s bl
Ther rapertod s wry 10 hasod on wasdsnl ww: Hiiplid by the Con Factor & = 2, provids I ke anely 95 %
neperied uncerisingy on siasdsil wrceraimty muliiplied by verge Factor proviiding a lovel of confidence mpprenimanely pesym " e s P Ta
4000 I 1 3 13 L 1
KO $i a1 a1 ol o in
Callhwatcd By ; - Appruved By 1 piFe
Wit Nappadon Lusngar M. Pacis Mathavom
Clibeation (HTicer Calibratinn Eagineor Supervisr
T Dt ¢ 1 Ageia 2022

- i S ~tshasipLAa. ...




IRV ATIVE INSTHUMENT CALIBEA TION LA TNNOVATIVE INSTRUMENT CALIRRATION LAR

T LT BT GFFICE

IR AT IVH (RSTILIMERT 00 LTE DAL (P s

INAKCIHM 1 TAME

AN AR

TISAK

1 Tami

SAMUT PIRARAN FROVESE 0 THAILAND

L SAMT FILAKAS PROVINGE 1§

1A W3 T 15 1 EAK: e 1
1ACT-249 Cernficate N
Riqquest Ko Reg- -6 Hegquest N
7. Long Term Stability
5. Electrical signal test of fre uency welghtings Weighting netwark respone with relative 1o 1 kHz LUC Seieing Memured Acceptancy
VU Setring Dhviatinn frum varinns Frsguney Accoptanse FAST/ A/ 17-139 (s PRGN Limir
: [ERT L] ik
FAST /371 Wekghting Respone surve Limls STI Setting i i+ dl) i+
S0 Settlng A (B} © By Z filln 15 (R T
ik bz 11 -1 i 20 T
125 Ha 4.1 0n [ L5 5
50 iz o o0
S He oo o an L8 8. Level linearity on the reference levei range
1004 11 T T T ) UL Setting Anticipared Deviatinn e
2000 He 0o 0o oo b1 FAST (A 137138 REF L ERR
AN o 0o " T ST iy ity iy 1 £dBy
0 1% [ an
000 He ] 11 an L] i o ' L
13400 [ 340 o T
L0 Ha -1 A1 41 15, INF
12900 [E o0 an 1
6. Fraquanicy and time wo at 1kHr ! i/ s 2
VUE Setring. ST Mazsnrei Acoept: |em ed an o Lt
UNCERTAINTY
1 [T [
FAST 37119 U ERR Wil 100 L 1 I
—— 1 30 [ [T an 1
UUC Weighting. LU Ay |+ dm i am
14100 [ indn [T i
4 1400 1140 (i
w000 ) iy a| i
: ket 1) ha ) w i [ 1
r 104000 14 ol 0 w0 [ [ o Lt
08
a0 W [ [T L
LUC Setting o Messured Aveptance - = ™
UNCERTAINTY .00 o o i
EERETIEN HEF (TS ERR Limly = == o =
I Time Hespane (i) it I +dm [EX] i ] w0 i ¥
Fam e 1o ol ] #4001 " 410 an L
Slaw A 141 0 a1 (¥ s P san a 1
Loy 1400 1440 ol ] a0 5 1h an I
00 - i an I
44000 m [ Ll
w0 w W 8l i
T 1 6t 1
The s ity o e

""'l:’é'ﬁﬁ"mﬂjﬂ‘mqum S s

INNOVATIVE INSTRUMENT CALIFRATION LAR

H : -1
1 TEL AL (P ¢ ¥ (NSTHIMENT 00 | T HIEAD 0FF 8 E[1

AR KAED,

STEMAKCSHA 1| TAMIH

MAKAS PIOVINTT 180 FHARLARD

VLT SAMUT PIAKAN PRIV

s No

LT it Mo AL
Rcpuest Mo Beq- 2010629 Wegquest No Bz 2n106an
12, Overlead indication
9. Leve| linearity including the level range contral ULE Switing Memsurel Acreptanee
SR UNCERTAINTY
UIC Setting =T T Aeceptance joy = s
UNCERTAINTY FAST /A 117418 (TS Limis
FAST /A REF [IES ERR Limir ST Seming e [dfe {adh
VU Range [ i) i) i+ dBy f+dB) Puniiive une-half vl Y
414 44 [+ ]
5] yele
1] a4 il 1 = 5 g o
v 01 2
STD | Antelpoted Meavured Acerplaner
UNCERTAINTY 13 High Level S1ability
Tancburst el e ERR Limit UL Seteing Menwured Acreplance
. UNCERTAINTY
LUC Time Respone {ms) (18 ) {di (R i dity FAST (A 11130 Limix
0 1 350 on ] STO Setving {1y - di [
Tt 1 (0 (0 Il D
L A i Finsd )
200 10 A 1 Dieviaisd o
Show L
1 10811 oo a1
e 1280 o t
SEL 2 1084 A
End of Certificate
1000 L1 1
11. Peak C Sound level
VUC Setting Anticipated Measurvd Atceptame
UNCERTAINTY
FASTIC /95142 REF e FRR Limiy
ST Settlng ) i) ey |+ i) (o )
Complese crcie 174 1364 140 10
Tusiive halle 1164 162 .26 0
Mg half eyt 1164 1% ] 0
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List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 [pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 21CH1607 19 Nov 21 18 Nov 22
HA1F0002 (Thailand-Japan)




TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

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

NSC-TISI-TIS17025

TEL.0-2717-300027  FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 21CH1607

Page.: 1of3
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HA1F0002
ID No. : UAE.EFM.200/2564(EFM.pH.08/64)
Condition As-Received: Used Item
Received Date : 18 November 2021
Calibration Date : 19 November 2021
Reference : 2111-0736WSC-1
Submitted by : United Analyst and Engineering Consuitant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Ambient Temperature : (25 + 25) °C

Relative Humidity : (50 = 15) %

Calibration Procedure : In - house method :
- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)
- CP-CHB8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : WJU, .

Approved Signatory

(/) Malee Butkruea
( ) Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 25 November 2021

‘The Uncertainties are for a

of approxi 95%

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

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

naslumuny

A
@

Cert.No.: 21CH1607
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified i : The

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 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022

pH 10.015 CPA chem 761018 02 Aug 2022

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)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) x
pH mV mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HA1F0002 7.00 0.00 -0.2 7.02 0.058 2.00
7.00 0.00 -0.2 7.02 0.058 2.00
10.00 -177.48 -177.6 10.01 0.058 2.00

wnasluaiugy

)
Cert.No.: 21CH1607
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mv) (%) k
pH Electrode 4.008 4.01 172 0.0071 2.00
S/N.: 991E0471 6.982 6.98 -4 0.011 2.00
6.982 6.98 -4 0.011 2.00
10.015 10.01 -181 0.011 2.05
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serial No. : 991E0471
Dimension of probe;
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth 90 mm.
C; uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (x°c) k
25.0 25.002 25.0 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-
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Certificate of Instrument for Environment Quality Analysis.

g (Lead; Pb)

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration | Calibration*
Instrument for Air Quality Analysis.
1 |Analytical Balance U%uﬂmﬁguazaaﬂLmuaaaﬁy'mm Mettler-Toledo AB204-S / National Food Institute, 2200704-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.1 mg) (TSP), duazaasunliiu 1128312528 Ministry of Industry, Thailand
2 |Analytical Balance 10 lupseu (PM10) Mettler-Toledo AB204-S/FACT / National Food Institute, 2102572-001-01 26 Apr 21 25 Apr 22 -
(Readability 0.1 mg) B108115858 Ministry of Industry, Thailand
Instrument for Water Quality Analysis.
1 |pH Meter Audunsn-A (pH at 25 °C) Mettler-Toledo Seven Easy 520 / National Food Institute, 2101930-001-01 17 Mar 21 16 Mar 22 -
123052512 Ministry of Industry, Thailand
2 |pH Meter Hanna HI2211 / National Food Institute, 2102015-001-01 17 Mar 21 16 Mar 22 -
Instrument 8165345 Ministry of Industry, Thailand
3 [Turbidity Meter mm%ju (Turbidity) Oakton T100IR / Technology Promotion Association 21CH1017 17 Aug 21 16 Aug 22 -
1120501017 (Thailand-Japan)
4 |Analytical Balance Uinaansuriuaseiionn Mettler-Toledo XSR205DU / Calibration Laboratory 2102573-001-01 26 Apr 21 25 Apr 22 -
(Readability 0.01 mg) (Total Suspended Solids) C009071872 Mettler-Toledo (Thailand) Limited
5 |Hot Air Oven U%mmmamiﬁyjﬂwmﬁazmﬂﬁ Memmert UF55/ Technology Promotion Association 21TM813 21 Apr 21 20 Apr 22 -
(Total Dissolved Solids) B212.0411 (Thailand-Japan)
6 |UV-VIS Spectrophotometer Faws (Sulfate; SO4) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP21-015 29 May 21 28 May 22 -
Technologies MY15410009
7 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP21-008 25 Jan 22 24 Jan 23 -
2021-064
8 [Atomic Absorption USnauvdnvianue (Total Iron; Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL. No. 4 Feb 22 3 Feb 23 -
Spectrometer (AAS) a1sny (Arsenic; As) Technologies AA240FS / Technological Research (TISTR). 335/64
uAALles (Cadmium; Cd) MY13160001

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1/1
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Mnfier-Toinda (Thadand) Lid

8414 - BabiS Laslle R, Bangra Tan Sub-District Measurement Results
Bangna Disct, Bangkck 10260 .
+66 T3 7

MT-TH. Senict Suppartimt.com MSCTISTIS 17024
CALIBRATIIN 0DE2

1000000 WA
Accuracy Calibration Certificate : mauns g ’ #
Gustommer a 1000000 g [ b
B 999599 oA a
Compary: Linfied Anafyst and Enginsering Consufant Ca., Lid. [ 100L000a g % -
Actdruas: 3 Bor Udom Suk 41, Sukiwrnvit Ro.,Sang Chiok 7 8998893
City: PFha Khanong Contact: Suwit Chotrak [ 1000001 g
Tip i Postal; A28 § EEEREER Wik
State | Provires: Banghok o 000000 g Wi
" ]
erserttamser TN e
SR EARI YA, i 4100008 g [
Weighing Device
Manutaciurer: Metser Toledo Instrement Type: Weighing Instrumers
o ABIM-E St i LAE AIR.O1 8550
Sarial Mo 11RaI YA Terminat Modsl; [0 The 4" et graph ta atich B
Bufding: L] Termina Serial No.: i, i
= # Tha rmseabs o Phin graph ar basail gt mbwcluln st of i s
Floor; 2 Termina: Agsst Mo, i Do the: mean valan.
- Halance Hoom 7 (105]
0000t g Test Laad: 1009

F 1 100.0000 5 N
Callbralion Guidsiine: EURAMET 63-18 v, 4.0 {112015) 2 aaves g [
METTLER TOLEDG Work Instruction RN = 998638 g L2
a 00,0001 g [
1 centficats coettnins measuremerts for A Found catbrabon, o A Lef caliratian was perarmed because ihe devce !
5 100.0001 P
g alher As Found calioration, Therefore, resuls 1or As Lefl comespand 10 As Found. .
Tha sensitutyispan of the waighing instrumant was ks bufors caabation with a bulte waight
’ L .000% A
In aceordance wih EDRAMET cg-18 (11/2015), the teat ioads were sefectad to reflect the spedfic use of e weighing device ar 1o Deviation . a As Found

Ecammodate spesfe calbralion cond

The T n i graph represems tha raadabiiny of e EegaEniar in which
a

As Foung End: 31 A0 Start: 56,1 % End: B30 %
As Fourd Calibration Dts: 7-Ap-2022 Calibratar: S
Aa Loft Cailbration Data: Nk ) -
Issue Date: (B-Apr-J072 Siraws Chamchan

Agpraved Sigratary: Z :
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Calibration Cenfficate ID
THIGS8-087-0407 22-ACC-TH

Calibration Cartificate 1D Cary
THRNSE-097-D40722-ACC-TH MMER TOI'EDO o€l

Error of Indicat Remarks

As Found

Eguipmen conditian: Goad

Mast caibratian agcor precedur:
0.0000 g 00
2 5000 g ooon g Dhmg Calitration dita not decide by calibrstion lsooraiory
] 0001 g 018 mg

] oand g 00001 g 018 mg 2 Tast waight by Fillor pan ; § g = 3.2g=30000g 8g=40000g
4 1000 g : 7 End af Accredied Bection
= ok 2 Ther rfrmation felow and any AEACHMENTS 10 115 caltration cerfificns are nat part of the sccnedied caibraton
[ 0.0000 g 2

7 50,0000 g 500000 10,0000 g 2

i O.0001 g 00000 g 0001 2

[ 1000000 g 1000000 0 0000 g z
10 159.0000 g 1500007 g 10,0007 g nanmg ]
1" 2000001 g 0.0002 g 04 mg H
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Caibration Fonls [gf

Thes urscartakly sisted = ¥

e kparKIEd uCEslEny 8t Cebration abtarw by mutiph

j e slsnderd combrmd uncensing by ihe

covaraga tector k - which can be keger than 2 accarding to EURAMET cg-18. Tha valug

of tha meagurand s wi

assgnen mAQY
o valuss wih & prababiiey of approodmately 854
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Certificate Number 2141220
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Cafibration Certficass ID
THIDSE-0B7 0407 23-ACC-TH

METTLER TOLEDO

Brvic

Maasurament Uncertainty of the Welghing Instrument in Use

e

tne erors of indeatian. The valus B represenis he nel ioad ind

Tempermture coefficient far tne evaluation of the measurament unceramty i

for (e mvnluston of e messiemanl oGS

Temperatune mge ar

oI5 the expanted unoartamty wih k=2 n use. The fommula shail be used far the sstmation of

anon in I

o af rEaguE o

1 use 300K

1| naerg

709 Us = 019 mg + 00387 mglg R

ptimize i statfly of the linsertraion, beslies o
EsNTIANG (a8 O [Srger 6re LaRAN for T cakcidator

e Ioad only increasing messurerent points with o test loa of 5%

1 ihe Inaar
Fstiva In Lisa far Yario {Examgles)
102209 047 mg Hia s,
122009 14 mg A il
220009 021 mg MR Hig
320000 g 037 mg 000179 His i,
2200000 g 20mg 0.00090% Nk A
n =
£
1 B
£ £
i E
H :
2 H
Wiyt Foangs 1] ety fy)
As Found As Lafl
17300 GHRETTLER Poge 5 of §

ot wr BE

T lenanslumugu

Calibration Certfcate 1D
THIOSCUR-0a07 23-A0E-TH

Mattier-Toleda (Thatand) Lid.
8404 - B4 Lasalls Rd., Bangra Ta Sob-Disinct
Bangrs District, Bangkok 10260

*iE 27731

MT-TH.SeraceSupparton. WG TITES 17085
CALIBRATHIN DDE2
Customer
Compary: Uriied Anatyst and Engreering Consutant Ca,, Lid.
Addrens: 3 Sou Lioom Suk 41, S
City: Phra Khanorg Eurmil Chotrok
Zip | Pastal: 260
St | Provincs: Bargkak
Ordes Number:
IRERTII
ghing Device
Manufaciurer: Mettier Tolado Instrument Type: ‘Waighing Instument
Modei: Lot L Aaset Numbar:
Sarial Mo Slamidess Tarminal Modal:
Bulding: A Termingl Serial No.: i
Flaor; 1 Terminal Assst Ho.i Ll
Room: Balance Racm 7 (206)
1 o 00001 g
Procedure
Calraton Guldeline: EURAMET cg-18 v, £.0 {1
METTLER TOLEDD Work Instruction: CPWOO220
This calibrat INEAINS MaAAR mRnes lor AN
Thin seAsiivitysFan of the seighing instrumant whs adjusten bl As Found and As Lef caibratons wilh o tail-n waight
In acoordance with EURAMET cg-18 (112015, the sl ieads wens Sehecied (o refoct the specite deo of tha waighing desicn .
serommacsis specfic calibratan concitiona,
As Frund S 226°C
Left Stars: 3'C
Aa Found Caliraton Date: OF-hpe-20337 Calbentor:
As Lkt Callbraton Date OFbpe-2022 A
fsmien Dt 08-Ape-2022 Sirmwil Camchan
Approved Signatory:
| Tausanachanakil
Jitnlyer
O Surasnet Suskas
[— name Page1of5

Pz Yz 318

Feom fgrear £ DS arties germison of

tanasluniuny

Cafibration Certificate IO
THIOGHO96-0407 22-AC-TH

METTLER TOLEDO &

Measurement Results

Test Load: 100 §
i B Ll
3 1000005 w868 g
2 1060004 1000000
3 10C. o004 g sagssa g ! i
4 1060008 5 1000000 "
§ 00005 g w9999 EL
3 1000004 § 9.9958 1 I )
7 10000054 00,0000 e
[ 100.0004 1000000 § o [+
[ 1000005 " . B
100.0005 g 100.0000 9 » ¥,
.
b 000007 g 0.00007 g
The " 1w rapes rprasaars e reasahity ol the rangalinierant 1 whish thi
[rep—
S W R —
100.0005 1000000 §
2 To0:0003 5 sa.gsen g
3 1000005 5 08238 \
4 100,007 § 00,0001
s 1000007 1000002 g
v ik 000029 nooizg e Found AsLet
T "a" in fhe graph raprasent e readubily of tha @npsnlaral in which
10 fos s petoeiet:
Sofrware Vangen 1 7000 S METTLER TOLEDD Page2cf 5
Ror varion 25611 et s e

srever

ensslumugu

Callbration Certficate D
THIOSH-O3H-045T22-ACE-TH

Error of Indi

As Found

Finfarmnoe Valus

00000 g 3 0.0000 g 015 my F
2 BT a.0001 g 016 mg 2
3 10000 ¢ 5 g o0 g 216 mg 2
4 2.0000 016 mg 2
5§ anoat g o1t mg 2
B 20.0000 g 1.000% Q0007 g RENL -] 3
7 50.0000 g 0.0003 g o mg F
] .0 g 026wy 2
8 1000005 027 g z
1 1500000 9 150.0007 g 0.38 mg 2
1 000001 g 0 g 044 mg 2

1 00000 9 0.0000 g 0.0000 g DG mg 2
2 04000 g 0,100 0.0000 0i1mg z
1 100009 0.0001 g 047 mg ]
a 5.0000 9 5.0000 0.0000 g 017 mg 2
5 04060 | womng | 0.0000 0,17 mg 2
B 200000 g 20.0000 g 0.0000 g 2
? 500000 9 0.0000 g F
§ A.0000 2
8 0.0000 g 2
10 150.0001 g o001 g 2
1 200.0001 g 200.0001 g 2
Aa Found
[ - * paon
=T I
) el -+ For mprmied sty of he g
| R T T cnly Incrtinsing meamasman poins
1 i S0 onw A s el NS
)| chonn o 2 drpysst
Calration P g

The uncertainty staled = e axganded uncertarty at calbration chtamed iy musplying e standard combmed uncestanty by the

ri 2 geeo

covernps factor k- which can tie e it b ELRAMET £g-18, The value af i measieent lias witin ihe sssgned enge

of walugs with & probabilty of approxmately 95%

Tha user is respansitie far mantaining emdranmental candtions and ihe settings of the weighing instrument when it was cafibraled
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o METTLER TOLEDO Service Ittt A METTLER TOLEDO Service

THIO58-088-0407 22-ACC-TH

Test M it U by of the I it in Use

A1 weighs 1eed for ratroiogical tesing are raceable to nasanal or inamaticnal siardards. The waighss wens calbraied and serided by

Stated in the expsnded uncaraly wih k=2 use. The formala shall be used far ice af ¥ e of

an anoedited caliration [abaratary. the rrors of indicatan. The valie R represents he net oad indcason in fhe unil of memsurs of the device.

Welght Sat 1: CIML E2

Tampesature casfficint for the evallatian of the measurement uncerainly n use: 248100 1K

Winight St Mo, W Duate of fssue 23-Fen-2082 .

5 Temperature ange on aits for the svaluaton of ive messurement UnceitsrRy ir use. 3K
Cetifican Mumésar CIEEAES Cabration Due Date: Td:Aug-2023
Linearteation of Unoamsrty Equation

Tharmna Hygrometer

Equipment Mo.: 161 Date of I T Jun-2021

Cestlicate Mumbar 20H120 Caibralion Due Dale U-ohin-2022 1| ogeoig 2200 Us = LI6mg & RO mag - R Uis 0.96mg + 000502 mgig - A
Remarks Ta opd i iablity of B I anly mcrassing oIt wiin & %5 kaad of 5% of fha

. besides of 1
messsLtETEnL Qe of [Brger ane beken for ihe caculation ol the Insar equation

FACT austmant AincHionially actvaed

Ui Use far
ke of the buili-r weght sdjusted
Equipmant condliiai: Good n.ozatg 1118 mg 0.75% 195 mg 0.73%
et caliiration accondig 60 cusomee ! 1309 116 mg A0 .36 mg 1L7I%
m 7 7
Callbration datd nict docide by calralion aberasary | L0009 I A8 mg 2.0084% 037 mg 0.0070%
22000 g .40 mg anmiE 125 mg a,0013%
7 i 1y =10000 g 3g=3 sy=5 | | |
MDY e 11 oot 2 et b S 220.0000 g 2é&myg 0.002% tEmg 0.00066%
End of Accradiind Secton
T informatean bt ana sy SHACHITGALS 10 11 calibearon carficats ans not par of ihe asedted calbragon
) == |
E | &
= E |
| B
-
5 .
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: : |
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Wi larg [5] Feuibng )
As Found As Left
Seftwenn viorsar: 1 210268 SuETTIER ToEnn Paged oty St e L2108 SMETTLER ToLsn Pags § of &
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NEC-TISITIS 17028
CALIBRATION D081

Calibration Certificate Calibration Report

Certificate No.: 2203527-001-01 Certificate No.: 220352700404
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD, Equipment: EH Matar Rusehation: D01pH | 1my
Address: 3 Sol Udomsuk 41, Sukhumvit Read, Manufasturar:  WETTLER TOLEDD Modst: Sevun Compact 5220
Bangchack, Prakhanong, Bangkok 10260 Seral Moo Cridadan Type: Banch &e
10 N LMAE WAT DOUESEE
Page 1 af 8 Date of Calibration: 5 duly 2022 Eage 2 of §
Location: Cakbration Latoratory, National Food Insttute
Equipment: BH Mater Enviranmwe Conditin; Ambinnt Tampecahar: [ 235 £ 18 | T Befatorn Humidity: [ 33 £0 | %
Condition of Eguipment: Geod Candtion
Manufacturer: METTLER TOLEDO Fandtion SLAY A Mo Col N
1. Calbration Mathod In houss method - W-CC-000 based on deect by using imior and
carilied pbeancs materied (CRM)
Model: Seven Compact 5220 2. Rulwancs Stanceros | Canmifsd Ralamnos Manns
Ingtrumants Barial LI Ha, Marnfaguaer Cartificase Ko, Dus Date
Serial No.: 113432421 21 DS il Caliraor Zmean? Flike: 2261890 7 Juna 2023
232 Oighal Tharmometar Froseny Fluka CC-E40500-01 30 Cotcbar 202
lD ND . UAE WAT.00G/2564 2.3 Thermo-Hygro Matnr NFLOTHOOSS POWPE ‘ORz2.ca81 18 Famraany 2003
Carlifivd alarencs Maturial Lol No, Mansinciurat Baib Exnire Onin
24 pM buffer 4,008 [Primary pH butter Sclution) Lran] CrRAcram PH21ELS 21 A 2034
Order No.: 2203527
25 pH buffar 5.885 {Prisaey pH bufler Seluten) 5204 CFAtham PHZITLS 21 Aped 2024
28 pH buffer 10,01 {Primary pH butier Solution) a0s208 CPAcham PH2ZXOLS 9 Aped X7
Operation No.: et 27 pH bufie 700 {Sasextard g nffer Soution| EEG CPAcRm PHIOT LS 21 apel 2023
Date of Receipt: 40 Juna 3 3 Tres cersfication is troceatle b Tre intsmatieal Systam of Unk (5 Lkl
37 Inwvumeens No.2. 1 through NEC-TIZTIS 17025 Laboratory Acoredtion of Calbration Ne 0075
Date of Calibration: 5 July 2022 32 Inpruments No 22 thmugh NEC-TISLTIS 47025 Laboransry Acewitin of Calbration Ne. 0081
£3 Instrumere No.25 through NEC-TIELTIS 17025 Laboratory Acoradtion of Callivaion No.0202
3.4 Canilie Rulurence Matarial No. 24 ta 26 mrmabie o i -
barometar. and Tha.
Calibrated by Mr.Worapch Sooktong Approved by praparmtan and cartited by CRAcham Lid Is scorpatad 1o 150 17054
et ISOIES 17025
Sclantist | Mr.Pharaphat Tuangit |
L5 Cortibed Raferencs baterial Mo 2.7 waconhie n GIM Rerbd H-27 Loth 08 065520 B Fiei 20 Low 28.05.2004
Manager, Division of Calibration Laboratory UM Fied H-27 LalN 0606307+, Bt Ral HI-2b Lot 30,05 2021, the
‘Standard Scluton preparation ard cenfied by CRASem Lid s
Data of lssus: 5.July 2022 for the Technical Taam aceredind i S0 17034 and ISCAEC 17028
4. Thin canifizats wis serifing anly for T instnamant we el
ara for pralabdity L & This result of calhrtion was found sccurts 2s shown on dats and plsca of cabbaton only,
This Cortficate is issusd 0 accordance with the conditons of sccrdEation granied by the Thal Laboralory Acoredtation Scheme which hus sssessed the
masturmeect capebifly of the istorstory and ity Taceatiity o recogrized national slondards and W the unis of Measwement realzed B e
cormsponding nEtanal standants Bboraory, This canificats may nol be mproduced ofter than m full sxcept with e prior writien approvad of tha Matonal
Feod Instifute

F-£5-004 Revislan: 01 Date: 20-14-65 F-L5-012 Revision: 01 Date: 20-04-65
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NSC-TI81.T18 17028
CALIBRATION 0081
Calibration Report
Certificate No.: 22ISATO0401
Equipmant; o Mmtor Resolitlory  021pH | Tmy
Manufsctarer  METTLER TOLEDD Wodal: Bevan Compart £220
Sarisi Na.| 114324 Type: Bench op
IO Ne: AE WAT DOI564
Date of Calilsration: 5 July 2020 Pages Sof §
Calibration Rasults:
1. Calibeation of pH Mater ( Manun! Temparanas Compansadnn a1 25°C )
Nesningl D Voltage Standard Average indicaior Roading Uncomainty Covarags Factar
vy s P [y ) (k]
[ 414117 ara 00 80 200
2 ma 285 200 .58 200
4 A77 482 177 A0 056 200
i 50159 t a0 0.50 200
1 001 ] o0 n5s 00
] 20,150 50 &00 1.50 200
0 7183 111 1000 (=] 200
1 295812 288 1200 .55 00
4 414118 i 400 058 00
. Galitration of pH Metar with Elctrods | Mamuni Tempamture Compeneation at 28 °C |
Eguipmant #H Elociroce: Type:  Comhbined Electroda
Manufactanar: VETTLER TOLEDD Wadal:  InLub Expert Fro-1580
Serisl Ho. ey L-L R T
Parloemanes of Elucirode system {Thiaa-Friss Caliesinn o g4, pH7 ani pHID|
Averge ndicssar Raaing
Cortiled Vahor it Fainiiva Sioga () | Uncartainty Coverage Factor
E267C inH} pH mi {40H] (L]
4008 4010 182 - 00071 200
5268 E850 14 [T 00075 208
10.008 10.010 16 s 0.0053 200
= E.ga0 8 - 087 200

F-CS-012 Revision: 01 Diste; 20-04-65

ourdlaton for roustral Develacrneant MNational Food n:

sl Laborarany Serace o CALIBRA 081
Calibration Report
Certificate No.: 2203527-001-01
Equipment: Digital Thermometer with RTD
Resolution: [+ 5 R of Model;  Seven Compact 5220
Serial Mo C113432421 ID Moo UAEMWAT.O09/2564
Manufacturer:  METTLER TOLEDO
Date of Calibration: 5 July 7022 Paged ol S
Location: Calibration Leboratory, Natonal Food Institute
Environment Condition: Ambient Tempersture 25 %C &+ 1 °C
Relative Humidity B % £ 3 %
Condition of this results of Calibration:
1. Calibration Methad @ - In hause method: W-TE-025 by comparison with standard thermometer.
- Tha Callbration Is detesmined by comparing with a known temgersturs
from & standard resstance thermometar.
- The temperature scake In Use at this laboratory Is the Intematonal
Temperature scale of 1990 ( I75-90 ).
2. Reference Standard Instrument |
Instrument Model | SerialNo, | Certificate No. | Due Date | Through |
HANDHELD THERMOMETER 1521 £35097 () L
Platinum Resistancs Thermameter {PRT) 385 509201 TRELI || Bereed 1}‘;'3-3;-5

Support Equipment ;- Low Temperature Bath {TSOCAL-E), Model: Europa-6 Plus Basic, S/N: 31582/2

3. This cestificate is traceaide to International System of Units {SI Uinits),

4. This certficate was cartified cnly for the Instrument we calibrated,

5. This result of cafibration was found acourate as shown on date and place of calibration oniy.
6. Condtion of Callbrated item :  Good

7. Result of Callbration : Without adjustment ]:[ Aftar adustment

F-L5-012 Revision: 01 Date: 20-04-65

i
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v dance Ior el Development Matona! Food Insfiute Vo WECTISIcTIS 17028
oo kst Labc e CALIBRATION 0061
Calibration Report
Certificate No.: 2303527-001-01
Equipment: Digitat Thermameter with RTD
Resolution: 0.1 °C Model:  Seven Compact 5220
Seral No.;  C112432421 1D Mo LMEWAT.DNG/2564
Manufacturer: METTLER TOLEDO
Date of Calibration: 5 July 2022 Page Sof §
Calibration point: 15.0, 250and35.0 °C
Calibration result:

- The prote was Immersad in liguid Bath or dry bath to a minimum . depth of 120 mm,
= Description of probe, model @ - 5N: -
Dimension of probe : Dismeter 9 mm,, Length 120 mm,,

Sheath material :  Stainess Stesl

uuC* Reading = value Y
Temperature (°C) (°c) +(°C)
15.1 15.038 -0l 012
251 25.028 -01 .12
35.2 35.024 -02 012

biote
= LILC™ & Uriit Under Calibration

The repart uncertainty of measurement was basad on standard uncertainty multglied by coversge factor k= 2,
providing a level of confidence of approximately 95 %, 5 :

wemrennn Bfi] seseeeeen

F-C5-012 Revision: 01 Date: 20-04-65

5118 17034
ATSR DE61

Calibration Certificate

Certificate No.: Z202087-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udlomauk 41, Sukhimmit Rosd,

Bangchack, Prakhanong, Bangkok 10260

Page 1ol §
Equipment: pH Mater
Manufacturer: HANNA INSTRUMENTS
Model: Hiz211
Serlal No.: OB165345
1D No.: UAE WAT.004/2556
Order No.: 2202007
Operation No.: 2202097-001
Date of Recelpt: 11 March 2022
Date of Callbration: 16 March 2022
Calibrated by Midans Samssk ApRroved by /%{
Specialist ([ MrPharaphat Tuanjit |
Manager, Bivision of Calibration Labaratory
Data of Issua: 21 March 2022 the Tachnical Taam
L e itiey
This Cortfieats b lssued in sccontancs with Ma condiions of g the This Li Schaime which has assuisad

the mmpsumment capabity ol e lsboriory and it Facescéty b moogniznd natonal shandrds and o e unts of measuement makeed al Pe
esmeaponding natienal sundanis libarulery. This caniSeaie may nal o mpmdced cther Fan 1) Ll dacapl wih Ba prar wiEn dppeal of e
Hatonal Food mettam,

F.C5009 Ravisian; 00 Date: 14:12-61 (DIiGRR] l,N ﬂ']Uf’!N




Calibration Report

Certificate No.! 220008708101
Eguipmeant: FH Mater Resalution:  0.07 pH 1M my
Manufacturer  HANNA INSTRUMENTS Modl: HIzzH
SerialNo:  CRTERMD Types Bench lan
IS AEWAT BIMTZSE
Dats of i March #6) Page of
Locatioe: Chemicas Cafttion Labaraiory, Natins Focd Insituie:
Envinnment Condoe: Amtant Temparasure: | 230 £ 18 ) 6 ReltveHumidty: [ 455 £ 2] W
Condition of Equipment: Gand Candtan
Coesition of this Results of Calbsation
1 Caltmtin Mabod I housa mathed | W-CI-002 bt by uaing and e
mfenence mmerinl {CRM)
2. Fefamnce Standams | Carifed Fefemnce Maisol
Insremants Sarial R kg, Manlagiursr Canificats Mo, D Dste
24 DG Vatupe Caleamr Zman? Flub HOL-2EF.0667 4 ok 2022
27 Digtnl Thammamatss e Flki CCH40590-01 30 ettt 332
22 ThimmeHpzrs Metsr B s BT 0050 FONPE CR21-378T ]
Conilied Rufurance Mutarial et o Mermtmcirg: LoL Sxpire Date
24 pH bulter 4,008 (Primury pH bufnr Soktion) TRk CPacham PHZBLS 21 November 3023
2 pH butter & B5S (Prmury £H hisnr Solktion) (] CrAcham PHZITLS 21 Mgvember 2023
210 butter 10,11 (Prmary pH husfer Soktion) ] CFachem PHEZILS 21 November 2022
27 g butter 7.0 {Standam pH tuffer Sokston] TrBan CEAzhem PHIGTLE B Ngummbor 2022
1L tmceathe o The Unit {1 Unty
51 irmbumants No 2.1 henisgh 5 Ti§ 17035
12 irmbruranie No 2.3 migh TESHTIS 17025 Labormry
33 rmtruments No. 2.3 thrisgh 4 TS Labomiony
34 Carted Aehermrce Mmerm| Ho. 24 1026 Fcestiom ey
baromaise, The 5 5
prwgaration aed cartfied by CRAcham Lid s accredied 1o 50 17004
and IEDNEE 17025
5 Corylind Fafureas Mowsa No. 3.7 acwse  BIM RN HLT Loma 30.04,2090; BIM RoM HI19 Lom 2805 3020 B

£ This carficana wiss Cartfiad oréy Jar 1na NETTTAN wi calbraid

5 This :

TRt H1-5 LotN 3004 2020 B0M Fmfl MK 10 Lot 28,08, 2020, The
Etandand Seluson prapsration and sanfiad g CPAzhem Liz is
ncenedind 1o 153 17034 and ISMEG 17025

e

A

F-C5-012 Revision: 00 Date: 14-12-61

@nas luauAN

Calibration Report

Cartificata No.; E20RT-001-01

Equipmant: i Matmr Rmcigtian: 001 g 0,144 my
Manufacturur:  HANKA HETRUMENTS Ndnt iz
Baral ba.t AHIESR4E Typn: Sureh g
0O Ne.: UAE WAT D042550

Date of 18 Margh 2022 Page 3 of §

Calibration Results:
1. Calibration of g Metes

[ Marual Tamperamim Companaaton at 25 °0 )

ey B Voliags Standard aweraga Indicatos Reading Uncartainty | Cowerage Factor
wH (e o oH famv) (Y]
] annr o (7] o5E 20
2 FEra T 200 o063 00
4 AR 1174 400 o063 209
] ELRETY ®a e o063 am
T 001 ot 10 () 100
L] 40,158 481 o063 M
0 -TTTARY ATa 0068 200
K ARE812 ] 0063 2m
" 414110 44 nss m

3. Cailbration of pH Meter with Electrode | Monusl Tempeimue Gompensation at 25 °C |

Performance of Electrods system

Equipmest: ot Emctrode Type: Cambined Blscrode
Menufeckarr:  WETTLER TOLEDD Mocsl: LEs0
Sarisl Mo, RRCEL LY Hia

[Thee-Foint Calration w pHa. pHT and g1 0}

Certifing Valua Svarocn nlonser Randing Uncaraing Coverags Facsor
28 (ph) L) m¥ izpH] (L]
4008 [ 1108 = apar 200
[ [T 128 - anure 200
1000 man EET =1 a0 200
[ w 1z - oz 200

F-C5-012 Amdsion: 00 Date: 14-12-61

=

Calibration Report

Certificate No.: 2202007007101
Equipment: Digatal Tharmometer with BTD (M Meter)
Resciutian: 01 s Modet  HIZINY
Sarial No: 81EEI4E IONe.  UAEWATDO4SSES
M tactrar HANRA TESTRLMENTE
Date of Calibration: 16 March 2022 Page dof 8
Location: Cherical Caibration Labortory, National Food msthute
i Ambiant (20 E 10 ) e
Fisnlis sty [5x4y %
Condition of this results of Calibration:
1. Calitration Mathad | = bhouse method: W-TE-025 by comparison with stancard themmometar
- The = Rincwn femoeratuns
fenm n wiareiacd resistarce (harmometer
Tha temperture scale in use  #18 aboratory & the Inmmasonal
Tamparaturs acals of 1990 (T5:00 ]
2 Rieference Stancard Inssument ;
Instrumant Macd Sarial Ko, Cartilicats Na. D Date Through
HANDHELD THERMOMETER 1523 Fakiacty
PEL-T 085144 24-Jun-22 TISTR
[Fizinum Resistance Tharmamalor (PRT) SE3TA ET7IE

Supper Egupmant ;

3 Trén eartlicas s racabie i Ineenaticrs! Syaiam af Lni (3 Urdis)

4.Th i iy for we calhranes

= Low Temparature Bath {IBDCEAL-G) Medel; Eurnpa-5 Plus Basic, BN, 3415027

& Thin regul of cakbrato
E. Condition of Calbrased item

7. Resuk of Caibration

Good
El Wirout acjusiment

| caithralion anky

D Ater adpstment
Hz

F-LCE012 Revision: 00 Date: 147261

@nas luauaN

Certificate Mo.;

Equipment:

Date of Calibration:

Calibration Report

220208700101

CHgtal Thermamaier with ATO ok Master)

FRmsoksien: e g Modall  HEEIIE

St Mo DETEEIAS 1T M UAE WAT 0042555

Manutachmr HANNA INSTRUMENTS

16 March 2022 Pagnfiofs

Calibration peint:
Calibration result:

1500250 and 380 0

+ Toe probe was fmmersed i ligad bath cr dry bafh 103 minimum dephio! 100 mm

~Daserption of proba, modal NiA SN ik
Dmension of probe : Damater 2.8 . Length. 00 mm,
Shaad rradiria; Stairiass Steal
UUG* Reading  (°C) ,n:'_":f: gy | Comastion Valus (| ”“‘:’";;’;”
150 15001 oo oom
mao 25002 13 oo
350 35002 oo a0
Bols - LRUC" Ut Under Cakbrston

Tha repen untectaiy of maasuresec wal bassd an siancsd unceraint mulipind by coverage facir k= 2, providng @ el of corfidence af

sporTmatly 95 %,

e B e ’ E’Z"'

F55.012 Revision: 00 Date: 14-12-81

@nas luauaN




TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)

CALIBRATION AND TESTING EQUIPMENT SERVICES
0 PATTANARARN ROATD SOI 18, SUANLUANG ANCT BANGKOR 118G
TEL (H17 FAX
Cert.No.: 21CH101T
Certificate of Calibration Page:: 1 of 2
Equipment : Turbidity Meter
Manufacturer ; Dakion
Model : T100IR
Serial No. : 1120501017
ID. No. : UAE WAT.DGE/2563
Condition As-Received: Usad [tam
Recelved Date : 08 August 2021
Calibration Date : 17 August 2021
Raferonce : 2108-0201WSC-1
Submitted by : United Analyst and Engineering Censultant Co. Ltd,

3 Sol Udomsuk 41, Sukhumvit Road, Bangohak,
Phrakhanong, Bangkok 10260

Amblent Temperature © {26 £ 2.5) °C
Relative Humidity : {50 + 20) %
Calibration Procedure ; In - house mathod : CP-CHT1

based on direct measuremeant by
ueing Formazin standard solution

Callbrated by :

Approved by :

() Maten Butkruea
{ ) Saithip Meangmai
{ ) Warakomn Lemgagtrakul

‘Walalak Sirithean

Wy -

Approved Sigratory

A

Cert.No.: 21CH10Y

Page.: 2Zaof 2
Condition of this calibration resuit
1. Reference Standard Instrumants
This cartification is traceable to the International System of unit (S unit) through
Technology Promation Assoclatlon (Thalland-Japan),
Instruments Serial No. 1D No. Certificate No. Due date
1) Theemo-Hygrograph 1103328 130ECO10 21H1482 27 June 2022
2) Electranic Balance 1126143764 140RCO04 20MM585 27 Sep 2021
2. Standard Malarial : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Haxamethylenetetramine HIMEDIA 0D00343342 B2.5%
2} Hydrazinium Suifate HIMEDIA 0000332928 099.2%

3. This certificate ks valld enly to the llem calibrated on date and place of calibration.

Calibration result

Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU} (NTU ) {£NTU) k

o 0.00 0.0082 2.00
20 202 0.39 2.00
100 101 07z 2.00
400 403 18 2.09
BoO 803 21 213

Remark - UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units

The reported uncerainty of measuremant was based on a standard unceralnty multiplied by a coverage
factor &, providing 2 fevel of confidence of approximatety 95 %

Issue Date ; 23 August 2021 -olo-
The Uncertainties are for a confidence probability of approximately 95%,
'
lenEslugIuny
a 10669
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) @
it Equipment : Electronic Balance Cert.No.: 2ZMM210
Condition As-Recelved :  Used item Page: 2 of 3
Reference : 2204-05420C-1
Cert.No.: 22MM210 Procedure used :-
Page.: 1of3 Calibration were conducted using in-house calibration p CP-0BO1 ling to direct
Al = * M ali & measurement method against standard weight,
(Jcrtlﬁcate Of ('ah bratlon Condition of this result of calibration
1. Reference standard instruments:-
) Instruments Madel Serial No. ID Na. Test re; No. Due date
Equipment : Exetronic Balance 1) Standard Weight St (E2) 15884 2 TORC138 MM-0008-21 3 Feb 2023
Manufactursr: Mattier Tolado 2. This cedificate is valid only to the item calibrated on date and place of cafibration.
3 This result of callbration was made on requested at the point specified by customer.
Model : X5R206 4. This certificate is nof ceriified for any commercial transaction.
5. This fication is o the Ir i Systam of Unil
Serial No. ; CO0807 1872 Result of calibration | ) Without Adjustment  ( * } After Adjustment by Intemnal Calibration
3 Range capacity : 0g o & g Resolution 0.00001 g
D No. : UAE WAD.012/2583 81 g to 220 g Resolution 0.0001 q
Submitted by : Unitad Analyst and Enginearing Consulant Co.,Lid. Before Adjustment :
3 Soi Udomsuk 41, Sukhumvit Road, Balance Measurement  Coverage
Bangchak, Phakhanong, Applled Weight Reading Correction Uncertainty Factor
Bangkok 10260 (g} (g} (g) (tmg) (k)
a0 B0.00004 -0.00004 018 2.00
Location : Bal I 200 1990209 +0.0001 0.38 2.00
ocation ; alance Room After Adjustment :
« Determination of the standard deviation of welghing machine =
Racetved order: 26 April 2022 1. Determination of the standard deviation of welghing machine {n=10)
s Applied Weight Standard Deviation
Callbration Date : 26 April 2022
(a) of Reading (g )
Amblent Temperature © 16 Cwa . 80 0000008
Relative Humidity © 30 % 1o 90 % 200 0.00005
Calibrated by : Kunchit Promprat
Approved by : e 2
Approved Signatory
{ ,) Pornthippa Tameyakul
{+ ) Malee Butkruea
{ ) Suwil Imjal
Issue Date : 29 April 2022
tely 95%

The Uncertainties are fir a confidence probability of approxis

mnms‘-biﬁﬂiﬁﬁ

Ml
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Equipment : Elecironic Balance Cert.No.: 22MMZ10
Condition As-Recelved :  Used llem Page: 3af 3

Reference : 2204-05420C-1
Result of calibration £} £)

2. Effect of off center loading

PG THRIToR P2
CALIBRATION 0766

Cert. No.: 22TM304

A mass of 100 g was placed to various position on the pan. ) - . Page.: 1 of 3
The weighing machine reading ermor oblalned is given In the lable Faani CEI’t]ﬁCﬂte Of Callhl’atlon
Maximum difference between
Position 1 Position 2 Positlon 3 Position 4 Position 5 off-center and central loading
{g) (g} (g) {ag) (gl (g) Equipment Hat Air Oven
-0.0002 =0,0001 0.0000 -0.0002 -0.0002 0.0002
3. Departure from nominal valug Manufacturer : Memmart
Balance Measurement Coverage
Applied Welght Reading  Comection  Uncertainty Factor Madel ; UF 55
g} (g} (g} (tmg) (k)
Unload 0.00000 0.00000 0.018 213 Serial N, : B
0.05 0.05001 -0.00001 0.018 213 h
0.4 0.10001 -0.00001 0.017 n
1D No. : i 2
1 1.00002 -0.00002 oms 2,05 Ne WA 0SEE08
5 §.00003 -0.00003 0.026 2.00 ) : "
20 2000008 000008 0.049 200 Submitted by : United Analyst and Engineering Consultant Co. Lid,
50 £0.00010 -0.00010 0.080 2.00 3 Soi Udomsuk 41, Sukhumvit Road,
B0 80.00014 -0.00014 015 2.00 Bangchak, Phrakhanong,
100 100.0001 -0.0001 021 200 Bangkok 10260
150 150.0001 ~0.0001 029 2.00 Location : Lab Floce 2
200 0001 1 2.00 2 Z
200,600 gl 938 Received Order : T April 2022
The reporled unceralnty of measurement was based on a standard uncertainty multipfied by a coverage Callbration Dita ; 7. Al 2021:._,
tactor K . providing a fevel of conl of approi a5 % Ambient Temperature : {26+ 10)°C
Relative Humidity : (50+30)%
-olo- -
Calibrated by : Man Pattanapongpaiboan
Approved by : W_J,u,
Approved Signatory
{ ) Pomthippa Tameyakul
{4} Malee Butkruea
{ ) Suwit Imjai
lssue Date : 18 April 2022
The Uncertaintics are for o confidence probability of approximately 95%
v
e ensslunugu
BN ﬁzll A 0040245
Equipment : Hat Alr Oven Cert. No.: 22TM304 Equipment : Hat Air Gvan Cert. No.: 22TM304
Condition As-Recelved :  Usead ltem Page. 2of 3 Condition As-Received ; Used ltem Page.: 3of 3
Refersnce : 2204-00150C-1 Refarence : 2204-00150C-1
Procedure Used :- Result of Calibration :- { ") Without Adjustment
Calibeation were ducted using p CP-OTO2 ing 1o direct i Function of UUC* : Temperature Source
mathad with Data Acquisition which connecied with Resistance Temperature Delector ( RTD ) and Fresh air setting . Close
Thermocoupte Type T. Calibration| UUC* uuc* Temperature Temperature Overall Covarage
The temperature scale used was based on ITS-80. Paimnt Setting | Reading stability uniformity Variation Factor
Condition of this result of calibration ("G} ("C) (c) (£°C) {°C) {ii=3) (+'C) k
1. Reference standard instrument:- 104.0 104.0 104.0 0.040 0.57 0.80 0.42 2
Instrument Model Serial No. Cert. No. Due Date 120.0 120.0 1200 0.11 0.82 11 11 2
1} Data Acguisifion 349704 MY41021843 22LM4 10 Jan 2023 80,0 180.0 800 012 14 20 1 ]
2, This cerlificale is valid only to the item calibrated on date and place of calioration, = =
3, This tification is le to the i System of Unit, Ca:b‘l‘a:‘m Wansured :emﬂ::rﬂunt )
Resuit of Calibration :- 1% ) Wilhoul Adjustiment !:cn Cudibicl
Function of UUC® : Temperature Source gm ; ! 2 2 : § J = 7 2 3 (ot}
Fresh alr setting : Close Environment during calibration i 104.403 | 104.220 | 104.517 | 104.474 | 103,778 | 103.850 | 104202 | 104.357 | 104.319
T3 Beginning Finished 1200 120.183 | 119.876 | 120.238 | 120355 | 119476 | 119.455 | 120,046 | 120173 | 120,198
28 28 180.0 180.502 | 179.820 | v80.655 | 180.797 | 179.012 | 179.044 | 180.043 | 1B0.305 | 180.340
REL Humid, { % } 56 55 Average® : The average of 30 values in each position.
[AC Supply | Valt } 231 224 Temperature stability : One-half of the greates! maximum difference of measurad temperatura at any one sensoe

Ref, 510, D No. @
Calibration Point { °C )

Pasition :| (120,180 (104)
[ 21-04TC-N | 18-04RTD-01

2 21-04TC-02 | 18-04RTD-02

k] 21-04TC-03 | 1B-04RTD-03

Probe Details : of & 4 21-04TC-04 | 18-04RTD-04
= 80 om b= qoR o 5 31-04TC-05 | 18-04RTD-05

b= 50 em W o801 m 8 21-04TC-06 | 18-04RTD-06
c= 80 em H= 0Fs  m 7 21-04TC07 | 16-04RTD-07
Capagiy =" DA | 8 24.04TC08 | 1B-04RTD-08

Grel) | 21-04Tc-09 | 18-04RTD-08

Ve

nasluAIuAy
a 1104316

Temp :Tha of al any sensors and the measurad
temperature ai Ihe reference location which are observed at the same time or at s close an observatlon time as
possible to d thi pattern or homogeneity within the chamber under steady-state conditions,
Overall ion : The Di aof the i and measured obsarvation.
uuc® : Lnit Under Calibration

Mate © The reported uncertainty of measuremant was included stability and excluded uniformity |

The reported uncertainty of measurement was based on a standard uncerainty multiplied by a coverage
faclar k, providing a level of of 95 %

~ollo-

Wl,, .
taﬂms‘lumuqu
a 1104315




DOE Services Co,Lid.

DQE corvices

32 5oi Ladpran-Wanghin 55, Ladpro-Wanghin Rd., Ladpeo, Ledpeas, Bangkok 10230

+ J . WEC-TINFTIN 1728
Phone : +66 (012 538 2084, Email : dgeservicesinfo@gmail.com et

CERTIFICATE OF CALIBRATION
Certificate No. : SPZI-015 Page 1of3
Customer : United Analyst and Engineering Consultant Co_,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukh it Road, B halk, Phrak . Bangkok 10260

Location of calibration ~ Laboratory 313

1 Agilent Technol

Model : Cary 60

Serial No. : MY 15410009

IDNo.:  NA

Received Date : 29 May 202]

Calibration Date : 29 May 202|

Issue Date : 30 May 2021

Condition of Instrument : Used

Calibrated by : 1] Approved by : A
JlJu 1 lnj—' o 0 Faswh
My Tanswut. Ritticlach | { Miss Chonthicha Sangngern )
Technical Manager CQuadity Manager
The calibracion resal is spplied oy o the b brated ilem and 15 Wherw on daie itmation unky.
The ol th s il d andw the s of i
Wbarsecey. Th srery b repeoehuced e than in full sxcept with the prior writtm spproval of the DQE
Services Co, Lad
FM-510-02 R03 11/03/201
la

DOQE Services Co. Lid

DQE Services

32 Soi Ladpeni-Wanghin 55, Ladprat-Wangiin Rd., Ladarsa, Ladpro, Bangkok 16230

Phinne ; 646 ({12 538 2044, Email : dgesorvicesinfo@gmsil.oom

REPORT OF CALIBRATION

Cerfificate No,:  SP21-015 Page 2of5

Envi Condition: Ambient T 5+ C

Relative bumidity 50 15 %RH

Calibration method : lo-house method CP-01 Calibmtion of UV-Vis Spectrophotometer Based on ASTM E275-08

Certified Reference Materials ;

Material Serial No, Certificate No. e date

Ahsobance Standard set 25760 80102 1172021

Absobance Smadard sey 25757 80105 1172021

Wavelength Stnadard set 25806 BOLO3 117772021

Wavelength Standurd set 25758 B0104 1172021
Traceability :  This cerfification i= traceable o the | inmal System of Unit ined ni Natlonal Instie -

of Standards and Technology (NIST) through Stams Scientific Limsed

Spectral Band Width of UUC ¢ 1.5 nm,

Scan Speed of UUC @ 90 nm./min

Sean Interval of UUC : 115 mm.

Resolution of UUC : Photometric (L0001 Abs,

Wavelength 01 nm,

wnaslumugy

FM-510-02 R03 11/03/201

DQE - DQE Servives Ca, Lid.
Services 32 Sed Ladprao-Wonghin 55, Ladprac-Wanghin Rd, Lodprao, Ladprao, Bangkak 230
Phane - +66 {012 338 2054, Email ; dqeservicesinfo@igmail com
REPORT OF CALIBRATION
Certifieate No. : SP21-015 Page 3of5
Wavelength Accuracy :
CRMs Values UUC Rending Correction Uneertainty Coverage Tactor
(nm.) (nm.) (nm.) (nm.) 3
4172 2420 -0.28 019 2,00
27945 279.5 005 0.1% 2,00
2BT.EL 2879 Rt 018 200
33406 EEER 026 018 200
360,93 3605 043 19 .00
418,59 4182 0.39 0.19 2,00
44554 4456 034 019 2.00
A453.66 4533 036 0.19 .00
A6l.02 459.8 022 0.19 200
536.59 536.7 <0l 0.19 2.00
83798 6384 -0.42 0.19 .00
431,38 4309 0.48 01s 200
472,50 4725 n.on (ER L] 2,00
51347 5134 007 19 2.00
51888 5292 132 14 .00
57317 5735 .33 019 200
58533 5E4.8 1155 .20 2.00
HH4.40 6849 -0.50 019 200
740.72 7404 032 .19 .00
T48.55 749.0 045 .19 el
R07.03 ROT.1 007 019 .00
87928 E79.4 12 0.19 200

PRS2 RO 1 109201

wnaslumugy

DQE Geriiugs DOQE Services Co. Lid,
32 Soi Ladpro-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpran, Bangkak 10230
Phose : +66 (D)2 538 2054, Enmail © dgeservicesmfogmail com SHCEAGES At
REPORT OF CALIBRATION
Certificate No. : 5P21-015 Page 4 of 5
Calibration Results : Without adjusiment
Photometric Accuracy @
ledmglh CRMs Valoes | UUC Reading Correction Uncertainty Coverage factor
L (nm.) (Abs) {Abs) (Abs) {Abs) i
(LOCO0 0.00060 (.0000 0,0042 200
e 0.5791 0.5767 (L0024 0,0042 2,00
.0458 10444 00044 0.0042 2.0d
2,1914 2.1841 00073 0.00%2 L]
0.0000 00001 ~0.0001 0.0042 200
o 05618 0.5609 (.009 (.0042 200
10260 10244 0.0616 (L0042 2.00
21259 21192 1.0067 (L0091 2.00
0.0000 (L0000 0.0000 0.0042 2.00
e 0.5240 0.5212 0.0028 0.0042 .00
0.9639 0.9632 0.0007 00042 b
1.978% L8717 0.0071 000091 2,00
(000 -0.0001 (L0001 0.0042 200
- {5194 0.5184 0.0010 0.0042 200
0.59991 0,999] 0.0000 (.0042 2,00
15970 194911 0.005% 0.0093 2,00
(L0000 (00000 0,000 00042 24
1.5523 (.5517 0.0006 0.0042 24
0 1L.OBIO 1.0802 (L0008 (102 2.00
2.0369 20293 L0076 (0042 2.0
{.0004 ~0.00101 0.0001 L0042 2.00
35 0.55%6 {.5593 0.0003 0.0042 2400
1.0513 1.0505 (.0008 0.0042 200
1.9268 1.9217 0.0051 0.0052 o0
FM-510-02 R03 11/03/20
'
wnaslumugy




DOE Serviges Co. Lul
DQE Services

12 Soi Ladprae-Wanghin 53, Lodprao-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230 )

MBOTIEFTINITOES

Phane - +66 012 538 2054, Email | dqeservicesinfofigmail com byt

REPORT OF CALIBRATION

Certificate No. : SP2i-015 Page Sof 5

Photometric Accuracy :

Wavelength CRMs Values | UUC Reading Correction Unceriainty Coverage fnctor
(nm.) (Abs) (Abs) (Abs) {Abs) i
235 0.0000 ALIO0T 00001 0.0075 200
0.7498 0.7438 0.0060 0.0075 200
0 0.0000 00000 0.0000 0.0073 200
08712 0.8647 00065 0.0075 2.00
A4 0.0000 0,000 0.0000 00075 2,00
0.25920 10,2500 0.0020 00075 2.00
- 00000 0.0000 00000 0.,0075 2,00
(16459 (.6428 0.0031 0.0075 2.0
Riemnurk = - LU = Unll Under Calireation

KA = Not Avaishle

The pesult expandied unesiainty o messureman U is saied s the standant uscersaiuty o measarament waltplied by the coverge Fretar k

whih for & uomul di & covenge robabiliy

= End of Certificate -

FM-510-02 R03 11/03/201

lﬂﬂﬂ'l‘i‘hl.ﬂ’JUﬂN

DAQE Services Co, Lad

DQE ¢orvices

32 501 Lodprac-Wanghin 33, Ladprao-Wanghm R Ladpras, Ladpme, Bangkok 10230

i o ; s
Phome < +#6 (02 538 2054, Ernall - dqeservicesinfo@gmail.com EaLIERATION

CERTIFICATE OF CALIBRATION
Certificate No. : SP21-008 Page 1of5
Customer United Analyst and Engineering Consultant Co,,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Suk it Road, Bangchak, Phrak Bangkok 10260

Location of calibration : Laboratory 315

Manufacturer Hitchi
Model : U-1900

Serial No. : 2021-064

IDNo.: UAEWASODG2552
Recelved Date : 25 January 2564
Calibration Date : 25 January 2564
Issue Date : 26 January 2564

Condition of Instrument : Used

Calibrated by : T Approved by @
! IR it ¥ 2 3
M. Taonwut Rirtidach ) { Miss Charthichy Sangngem |
Technlenl Manager Quality Manager
The calk 1t e enly b e s ] R pr—— s s plaics o subbrailon unly:
Tha messuressars capahility of the Whomiory and ity imeraisiing o 4 A tn e wnlt rendiced at the
national . Thls sesificate mes ! than i I ihe BBOE
Services Co, Lid.
FM-510-02 R03 11/03/2019
.
@nas luauan

DOE Services Co.Ld,
Dok Services o ) d
32 Sol Ladprac-Wanghin 35, Ladprao-Wanghin Rd,, Ladpmo, Ladprn, Bangkok 10230 [

Phone : +66 (042 538 2054, Ermail : dosservicesinfo@gmail e i ]

REPORT OF CALIBRATION

Certifleate No. :  SP21-008 Page 2of5
Environment Condition : Ambient Temperature 25 = 5 ‘©

Relative humidity 50 15 %RH
Calibration method : In-house method CP-01 Calibration of UV-Vis Spectrophotometer Bised on ASTM E275-08

Certified Reference Materials ;

Material Serial No. Certificate No. Dhe date
Absobance Standard set 25760 0102 Ti021
Absohance Standard sot 25757 30105 TIL172021
Wavelengih Standand set 25804 80103 12021
Wavelength Smndard set 25758 B0104 L2021

Traceability :  This cenification is tmcesble 10 the ntemational System of Unit mmintained at National Instinute -
of Standards and Technobozy (NIST) through Starma Scientific Limited

Spectral Band Widthof UUC: 40 nm.

Scan Speed of UUC @ 200 nimu/min

Scan Interval of UUC: 0.1 nm,

of UUC: T i 0001 Abs,

Wavelength 0.1 nm,

PM-SH-02 ROS 11IR201%

@nas luauaN

DQE Services mf- e )
32 Soi Ladpro-Wanghin 55, Ladprso-Wanghln Rd., Ladprso, Ladpeo, Banghok 10230
Phone : +56 (612 §38 2054, Email - dgeservicesinfo@gmail.com
REPORT OF CALIBRATION
Certificate No. SP21-008 Page 3 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Currection Uncertalaty Coverage factor
(nm.) {nm.} {nm.) (.} k
241.54 240.8 0,74 1y 200
279.40 278.6 080 19 2.00
JRE.T0 IRTH L1 0.19 200
33422 3336 62 19 2.00
361.26 360.6 (.66 019 2.00
41848 4180 (.48 019 2.00
446.70 4458 0.50 019 2.00
453,20 4528 .40 019 2,00
46006 459.6 146 019 2.00
536.90 5362 .70 .19 2.00
637.94 6374 .54 019 2.00
440.74 440.2 0154 19 2.0
472.22 4718 0.42 0.19 2.0
513,70 3130 070 019 2
32892 3282 0.52 0.19 200
574.60 5740 .60 019 200
5R5.48 5848 .68 .19 200
684.63 684.0 1.63 019 2.0
740,27 7388 047 0.19 200
748,28 T4TH .48 0.19 200
0716 B06.6 0.56 0.9 2,00
§79,70 #79.0 0,70 019 200
PM-S1HI2 RO 112008
@nas luauaN




DQE Services CoLtd. DQE Services Co, Lid.
BQE gervices DQE oorvices '
32 8ol Ladpeoc-Wanghin 55, Ladgirso-Wanghin 6., Ladorao, Ladprao, Bangkok 10230 32 S0l Ladprio-Wanghin 55, Ladprao-Wanghin Ril, Lodprao, Ladgrso, Bangkok 10230
Phone : 466 (12 538 2054, Email : dqeservicesinfo@gmsil com T Phane : +66 {012 538 2054, Email : dgeservicesinfo@gmail com m@m
REPORT OF CALIBRATION REFORT OF CALIBRATION
Certificate No, : SP21-008 Page 4 of 5 Certificate No. : SP21-008 Page 5of5
Calibration Results ; Without adjustment Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage fuctor
Photometric Accuracy @
(nm.) (Abs) {Abs) {Abs) {Abs) L
Wavelength CRMs Volues VUC Reading Correction Uncertainty Coverage [actor 0.0000 0,000 0.0000 0.0076 200
(nm.) (Abs) (Abs) (Abs) (Abs) k =2 0.7498 0.745 0.0048 0.0076 2.00
01,0000 0,000 0.0000 0.0042 200 0.0000 0,000 00000 00076 200
i 0.5791 0.577 00021 0.0042 200 237 dariz 0564 0T 00076 2100
1.0488 1045 0.0038 0.0042 2400 20000 00 0.0000 00076 200
2.1914 2.183 0.0084 0.0092 100 313 02020 6200 0.0020 00076 %60
0.0000 0.000 0.0000 0.0042 2,00 0.0000 0.000 2.0000 0.0076 100
-~ 05618 0.560 00018 0.0042 2,00 A0 06450 0532 00139 00076 200
1.0260 1.025 0.0010 00042 2.00
2.1259 2122 0.0039 00091 2,00
0.0000 0,000 00000 0.0042 2 Rasuaghs 00 = Utk nder Oxfintion
0.5240 0.522 0.0020 0.0042 2,00 - NIA = Not Avainbte
02 0.9639 0.965 -0.0011 00042 2.00 - The resull expanded mcemainty of mieassremen U s ssaied s the sisnderd uscersingy ul messsrement mabplied by e coserage (e §
19788 1978 0,0008 0.0092 2.00 e b
0.0000 0.0040 0.0000 0.0042 2.00
0.5194 0.519 0.0004 0.0042 200 =Rl of Colhicate -
el 0.9991 1,001 00019 00042 200
1.9970 1,598 -0 (0052 200
0.0000 0.000 0,0000 0.0042 200
5 0,5523 0553 0.0007 0.0042 200
10810 1.082 0.0010 0.0042 200
20369 2,035 0.0019 0.0092 2.00
00000 0.000 0.0000 0.0042 200
(5596 0.561 08014 0.0042 200
G 1.0513 1.082 10007 00042 200
1.9268 1.925 0.0018 00062 2,00
FM-S -0 ROF 1 EARRGLY 51002 O3 112019
@nas luauAN @nas luauan
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CALIBRATION CERTIFICATE CALIBRATION DATA
NOMENCLATURE : 1. Atomiic Abscrption Spectrophofometer “Agilent Technoiogies” 1. Noise Level In term of standard deviation
. . Model AAZ40FS, Serial No, MY13160001 [ & P = e = PR W =
2. Worang standard solution “Inorganic Ventures”
Multl Anaiyte Custam Grade Solution, Lot No. P2-MEBE7S610 00001 | 00002 | 00007 | 0.0002 | 00016 | 00001 | 00003 | 00001
SUBMITTED BY - Unitedd Analyst and Engineering Consultant Co, Ltd. 00002 | -00005 | 00010 | 00007 00000 | 00003 | 00007 | 00014
3 Soi Udgmsukd], Sukhurmvit Road, Bangchak, Prakanang, Bangkok 10260 0.0002 | 00001 | 0.0008 | 00000 | 00001 | -nocos | oomiz | -0gcos
0.0000 | 00007 | 00007 | 00000 | 00005 | Oooca | -oo00e | -ao0i2
CALIBRATION PROCEDURE - 1. Performance Verification of Atomic Absorption Spectrophotometer 00001 0.0004 a.0013 0.0014 | -00001 | 00001 | o003 | o008
) ;"Tsoj«oz-jm N R . 00000 | 00008 | 00008 | -oo012 | -oo00s | -gooor | ooood | 00008
. Estimation Uncertainty of surernent in Analytical ariistr e
REFERENCE MATERIAL  Traceable to MIST "Agilent Technolagies”, “Carlo I:rLa"y o S0 | 00005 | 0060 | D02 | 00010 | 00008 | 00007 | 00003
Caclrmium Lot No. 0108067046, Chromium Lot No. 0106315418, Capper Lot No. (167480530, iran Lot Mo, 0104697566, 00008 | 00002 | 00015 | 00010 | -00005 | 00003 | -nooo2 | -0.000a
Lead Lot Mo, G104659473, Manganess Lot No, T105228A, Nickel Lat No, 0104378094, Zinc Lot Mo, 0100792297 GO00a | 00008 | 00014 | -0.0004 | -00014 | -0.0005 | 00006 | -0.0003
CALIBRATION RANGE:  0.02.0,10.0.30,0,50,0.70 me/\ at 2288 nm,Cd, 0.10,0 20,0.30,0,50,0.70 ma/l at 3578 nm Cr Absorbance 00006 | 00013 | 00012 | 00006 | 00006 | 00006 | -0.0007 | -focoT
0.05,0.10,030,0.50,0,70 mgl at 224.7 nm.Cu, 0.10,0,30.0,50,0.70,1.00 me/l at 2483 nm Fe, 0.20,0.50,0, 70,100,150 mg/l 0.0005 | -00003 | 00014 | -0c0o | -00008 | -00003 | -0000s | -omont
0 nmiPh, 0.05,0,10,0.30,0.50,0.70 mag/l 2t 279.5 e Mn, (.10,0.30,0.50,0,70,1, £
:;:;;;; St nmI;f t 279.5 nenMn, 0.10,0.30,0.50,0,70,1.00 mg/ at 2320 nm i, 00007 | 00014 | oooea | 0001 | 00001 | cooon | ooooe | opo0s
AMBIENT CONDITIONS  Temparatura 22°C  Relative humidity 60 % 00008 | 00004 | 00005 | 00006 | -dacoe | 00000 | 00005 | -500ns
0001Y | D000 | 00005 | 00017 | 00016 | 00008 | ooond | -oooos
The Atomic Absorption Spectrophotoreter set has been calibrated  against 00coz | 0000 | 00014 | 0600z | 00010 | 00010 | ooooe | -0ooct
Reference Material traceable to Nationsl Institute of Standards and Technology { NIST ) by The Al'.al‘ytlr_m Q0001 | 00011 | 00011 | 00003 | 00011 | 000 | -pooos | ooz
Chemistry Laboratory. The results are attached herewith, 00000 | 00015 0.0009 00010 | 00011 | -00013 .0000 6.0008
00015 | -poot2 | ooo0s | opooz | -0o0017 | o0 | cooos | -ooonz
o 00008 | oooa | o0t | oooo? | -oooos | opdor | oooos | -oooio
. o ol f‘*ﬁﬂ—'_h"ir A sy ) 00o01 | oooos | aecos | -nooor | -nooos | oooez | 000 | 0o
{ Mr. Danai Srithors gllum ) e s, T i Average All':\scrbance 0000 | 000 | oot 0000 | -0oor | oooe | oooo 0.001
Director of Wﬁv e~ Standard Deviation L0005 0.0008 G_Uuln-: 00007 00005 0000 G.0005 ﬂ_cw
Ref. 2025265020400522001 Continue 2/5 =y
Calibration Date : 3 February 2022 INDUSTRIAL METROLOGY AND TESTING SERVICE CENTHE
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3. Trueness
2. Precision
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Element] Conc Absarbance fve | S0 |9RSC
Element | Standard Value of M| Reading Ersar of Wy Erree af M Uncertairty
imed) Abs, A .
= {madl} (gl (rras1) (3] {rmig/T)
002 | 00074 | 0.0052 | 0.0085 | 0.0062 | 0.0070 | 0.0068 | 0.0070 | 0.0065 | 0.0065 | 0.0069 | o.007| 00000 576
00200 0.o1e -0.001 51% + (0.004
(4. ] 030 | 0.0952| 0.095% | 0.0951 | 0.0957 | 0.0952 | 0.0950 | 0.0952 | 0,0042 | 0.0956 | 0.0943 | 0095 | o.ooas| 0.ag
d 0.30060 0,291 0010 3,19 + 0.006
0.70 |0.2213]0.2180 | 0.2203] 0.2208 | 0.2234 | 02211 | (.2196 | 02219 | 0.2201 | 0.2i5a | 0,221 QO015] 07 -
0.70140 0,678 -0.023 334 +0.012

0.10 | 0.00%6] 0.0098 | 0.0097 | 0.0102 | 0.0306 | 0.0097 | 0.0098 | 0.0099 | 0.0103| 0.0093 | 0010 p.000a | 283
Cr | 030 |0.03090.0302]0.0300| 00316 0.0306 | 0.029%] 0.0309 | 00297 | 00311 | 0298 | 0 030| nooor | 220 2.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
070 | 0.0659| 0.0567 | 0.0661 | 0,0648 | 0,065 | 00662 ] 0.0658 | 0.0638 | 0.0638 | 0.0see | .oss| oo | 170

Elerment | Standard Vale of AM |  Reading Error of Mezsurement | Emor of Measurement | Urcertainty

0.05 | 0.0080) 0.0075 | 0,0078] 0.0075 | 0.0077 | 0.0081 | 0.0080 | 0.0075 | 0.0074 | 0.0076 | 000 | 0.0002 | 326 fmg) (me/) {meA) o) (mafl)
Cu | 020 |00817)0.0419 | 0041200421 ] 0.0429| 00820 | 00423 | 0.0a03 | cos1s| 0os1s | 0oz | oooos | 1.a7 0.1002 010 0.001 080 £ 0007

070 | 00969 | 00965 | 0.0972| 0.0957 | 0.0961 | 60958 | 0.0961 | 010963 | 0.0959 | 0.0972 | 0.09s | c.oo0s| oss cr 0,3006 0.298 6003 086 -0z

0.10 | ©.0080 ) 0.0105 | 0.0078 | 0,009 | 0.0091 | 0.0093 | 0.0096 | 0.0084 | 0.0093 | 0.00ma | 0.000 | nosor | 811 07014 0635 .0.0856 047 e D023
Fe | 050 | 0.0962] 00470 | 00464 | 0.0464 | 0.0467 | 0.0062 | 0.0067 | 0.0080 | 0.0a68 | cnass | o007 0.0cos | ner

100 | 0.086T | D.0286 | 0.0910 | 0.0892 | 0.0897 | 0.0873 | 0.0852 | 0.0885 | 0.0888 | 0.0a7a | o.ose| 00013 103 3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.

020 ) 0.0091 ) 0.0095 | 0.0088 | 0.0087 | 0.0082 | 0.0094 | 0.0090 | 0.0087 | o.0082 | o.0000 | 0.00¢| o.o004 434 Element | Standard Value of M|  Reading Erroe of Measurement | Error of Measursmaent Unrer\‘aintv—‘
b | 070 10.0522|0.0521)0.0324] (.0318 | 0.0335 | 0.0326 | 0.0327 | 0.0315 | 0.0336 | 0.0321 | 0,032 0.0007 | 209 (ma/ll (magl) (mg/l) 19) (g}

156 | 00653 | 0,0645 | 0.0663 | 0.0664 | 0.0652 | 0.0671 | 0.0562 | 0.0666 | 0.0657 | 0.0698 | 0.086 | 0iooos| 128 0.6502 0.046 -0.004 837 = (0,004

0.05 | 0.0092) 0.0092 | B.00ST | 0.0087 | 0.0085 | 0.007% | 0.0096 | 0.0085 | 0.0084 | 0.0092 | 0.000 | 00007 | 733 cu 03012 0255 0006 206 £ 0.010
Moo | 030 ) 00418) 0.0630 [ 0.0832 | 00633 0,0634 | 0.0628 | 0.0640 ] 0.0633 | 00630 | 00629 | 0063 | a00o7! 108 G.7028 0.694 0.008 1.25 £ 002

070 §0.1356§0.1366 ) 0.1386 ] 0.1377 | 0.1386 | 0.1386 | 0.1396 | 0.1380 | 0.137a | 01383 | 0:138] 0.000s | 067
010 §0.0102§0:0092) 0.0097 | 0.0103  0.0091 | 00105 | 00105 | 0.0094 | ooes { 00102 | 0.010| pooos| 523
W] 0.50 | 0.0888 ) 0.0489 ) 0.0489 | 0.0495 | 0.0484 | 00090 | 0.0981 | 0.0492 | 0,095 | 6.0452 | oae| ooooa| pe1
1.0C [C.0076) 0.09TH] 00975 0.0992 | 00077 | 0.0973 | 0.0986 | 00962 | nooss | o.0esz | .09 00008 | cas Continue 4/5

0.05 | 0.0340) 0.0349 | 2.0340 | 0.0352 | 0.0337 | 0.0351 | 0.0394 | 0.0245 | 0.0345 | 0.0392 | 0.035] 0.co0s| 140 INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
Zn | 030 |0.1669]0,1653 | 0.1628 | 0.1642] 01657 | 0.1637 | 0.1652 | 01652 01854 0.1657 | 0.aes ]| ootz] 07
070 | 0.3456 | 03967 ) 0.3445 | 0.3830 | 0.5022 | 0.3084 | 03037 0.3038 | 03935 | 03038 0344 | 0.001a] 037

Continue’ 3/ 5§
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3.4 Reading on wavelength- Iron (Fe) at 248.3 Am. 3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm,
Elernert| Standard Value of AM| Reading | Erorof Measuement | Eror of Measurerant | Uncerainty Element | Standard Value of AM|  Reading | Eror of Meas ent | Erar of Ureertainty
(L) (ma/lh {madlh (1) gt} (mafl) (mgA) (mg/l) (3) (/L)
01803 £.106 0.006 558 £ 0,008 93 o102 LA 303 £ 0.067
fe 05015 n.522 0021 a0e £ 0017 N 0453 0483 0,006 L1 = 0.010
10030 099 0010 100 40032 0:290 0875 G015 152 020
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm. 3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Elerment | Standard Value of AM|  Reading Errar of vt | Errar of M Uncertainty Element | Standard Value of M) Reading Error of Measurement | Emor of Messurement | Uncertainty
(el maAl ml - o (mgft) (/) (i) (56} (ma)
01988 0.157 0.002 091 + 0,014 ) 2130 £.000 000 £ 0012
b 16558 0722 0.026 ENid + 0,022 Zn 0.300 0.307 0007 233 +0.011
14910 1463 0026 1.BE = D041 a.tog 0660 -0.040 571 0,015

Remark : The reparted uncertanity

3.6 Reading on wavelength- Manganese (Mn) at 275.5 nm = & expanted uncertainty calculated usig a coverae factor of 2 0k « 3)

Eternent | Standard Value of M| Reading Erroe of Measurement | Error of Measuremeant Uncertainty

which gives a level of confidence of approxdmately 504

(gt} (ma/l) ()] (51 {mg/t)
0,04055 0058 0,008 898 - 0.00t Calibrated by...! Approved by
W 0.25730 03 00157 663 + 0,006 (Mr. Danal 5'“’10“9"“'“3
>
0.69370 0682 00117 166 v 0,012 Director of Analytical Ché'm -Liaoratgry
Calibration dz:ga F‘e‘f;ru :rly 2022
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