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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 [Mass Flow Meter VOCs Alicat Scientific, Inc. MB-55CCM-D/5M Miracle International 1.202309298-0002 27 Sep 23 26 Sep 24 -
71015 Technology Co.,Ltd.
2 |Aneroid Barometer VOCs Barigo, Germany - Technology Promotion Association 23P1855 2 Jun 23 1Jun 24 -
(Thailand-Japan)
3 |Dial Thermo-Hygrometer VOCs Barigo, Germany - Technology Promotion Association 23H1201 5 Jun 23 5 Jun 24 -
(Thailand-Japan)
4 |INitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 11012023 11 Jan 23 10 Jan 24 -
Instrument 42C-67174-356
5 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
6 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09022023 9 Feb 23 8 Feb 24 -
CM22387067
7 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
8 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 176/23 10 Apr 23 9 Apr 24 -

2301DR0024




214 Bangwack Rd. Bangpai Bangkae Bangkok 10160
Tel.; 0-2865-4647-8 Fax: 0-2865-4649 hutp:/lwww.mitin th
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BIZE] CALIBRATION CERTIFICATE
E Certificate No. : 1.202309298-0002
Date Issued : 28-Sep-23
Customer + United Analyst and Engineering Consultant Co. Lid.
81 Soi Udomsuk 41,5ukt it Road,B: ik, Phirak Bangkok
10260
Equipment : Mass Flow Meter
Manufacturer ¢ Alicat Scientific
Model : MB-535CCM-Di5M
Serial No. : 71015
1D NoJTag No. : UAEEMA2.11%/2555
Date Received ¢ 25-Sep-23
Date Calibrated 1 27-Sep-23
Calibrated by : Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

In=house method : CP-34 by comparison against mass flow calibrator.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (S1),

Result of

ration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k =2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

CERTIFIED
Approved by: SOIO’V!‘L\T Page | of 3

{ Mr. Sarayuth Tochua)

enaslupugy

Certificate No. ¢ L202309298-0002

Note : The actual flow rate is determined by the equation :

+ Q= Flow rate
3 P= Absolute pressure
+ T= Absolute temperature
Prar _ Truas : Bubscript "Meas" = Mcasurement condition
Qutoas = Qrar X B ) i
Maas Raf ; Subseript "Ref = Reference condition

Condition As-Received : Used ltem
The results and of ity with
Traceability of Certificate :

only relate 1o the item calibrated.

The International System of Units {51} through

NIMT Calibration Certificate No. MW-0013-22 for Mass Flow Calibrator (20 SCCM) Serial No. GS00471 G20, Due 22-Feb-
e}

End of Certificate

Page 3 of 3
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Certificate No, : L202309208-00:)2

Environment : Ambient temperature : { 8 F3)C
Relative humidity : [ 50 £15)%RH
Capacity Range : 5 mbmin
Calibration Med Air
Type: Mass Flowmeter
Unit Under Calibration Reference Condition : Pressure 101,325 kPalubs) , 25°C, Air
Temperature Pressure UUC Reading  STD Reading Error Uncertainty MPE Pass / Fail
"c) (kPa) { mbimin ) { ml/min ) (mimin)  (tmbmin) =(mbmin) 0P
Aceeplance
pER 1) 100.52 0.000 0,000 * 0.000 0.063 0o Pass
1381 104.15 ooz 1.994 0.008 0004 0026 Pass
133 105.79 1001 2.990 001 03 0034 Pass
2386 106,28 3305 3.200 s 014 0036 Pass
.87 107.53 4.006 3974 0,032 LRL) 0042 Pass
397 109.53 5004 4.964 0040 L] 0030 Pass
Errar = Unit Under Calibration - Standard Pass= |errarj<= [MPE|
Fail= |error> [MPE]
Marked * are not included in the NSC-ONSC acereditation schedule for our laboratory.
L i g ——— e .
£ ERROR CHART |
E | 0.1 — it - e .
L]
- | 0.0
=
E 0.0
o 0.0
g 0.0
.g !
g 0.0 +—
3
g 1 -
- #  Emor{mifmin) =
FLOWRATE [ ml'min )
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ZRERATHIE
3404 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’5{“..,;/;_‘:\:‘;_\?
TEL. 0-2717-3000-24 FAX. 0-2719-0484 s NSCTSLTS TS
CALIBRATICH 9308

Certificate of Calibration ~ Cerificats No.: 23P1855
Page: 1of 2

Equipment : Aneroid Barometer
M Barigo This cartificate wy not be reproduced other than in full,
excegt with the priar written apgroval of the head of
Model : - Corporats Services 3: Equipment Calibration and Testing Services.
Serlal No.:
1D No.: UAE ANV, 122/2550

Condition As-Received: Used Item

Recalved Date: 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd.

Ambient Temperature: (23 £ 2} °C
(S0E 150 % 81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity: t
Bangehak, Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1007 mbar

used: The ion was by direct method against Pressure Measuning Instrumants.
Slandard according to in-house calibration procedura CP-P10, using * DKD-R 6-1 ; Calbration of Preasure
Gauges, Edition 032014 © as a guidelines.

of this result of

1.Reference standards Instrumants :

Instrument Model Serial No. Certificats No. Due Datg
1) Standard Baromeater DPI142 1422505046 MP-D0E34-23 03 May 2024

2.This instrument was Instaliad in vartical arientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested al the point specified by customer.

4, This resull of calibration instrument was in absolule pressura.

5.This instrument was usad ciean air as pressure madia,

B.Tha cartificate s valid only to the item calibrated on date and place of calibration.

T.This Cerification is traceable 1o the i Systemn of Unit through:-

-National Instiute of Metrology Theiland (NIMT)

By: Suksan : Atteape! £
Issue Date : 08 June 2023 [ |Phalinea brabpal'pal

[ 1Sura Suwannasri
M’NIapnl Panurach

tenaslununy
B 0316955



Result of Withaut
Function;- Absolute Pressure

Increasing Pressura

Range : 850 hPa to 1030 hPa
Scale Interval : 1 hPa ( The Fifth Estimate )

(Applied Pressure (Wa) 95850 | 96859 | B80.35 | B80.36 | 1001.01 | 101115 | 1020.54 | 103145

UUC* Indscation (hPa) 860.0 870.0 9680.0 980.0 10000 | 1010.0 | 1020.0 | 1030.0

Error (hPa) 1.50 0.41 -0.35 -0.38 -1.01 -1.15 -0.94 -1.45
Pressure

(Applied Pressure (hPa) 103148 | 1021.61 [ 101216 | 1002.38 | 952.17 | 9E2.20 | 970.69 | 958.32

UUC* Indication (hPa) 1030.0 | 10200 | 10100 | 1000.0 | 980.0 980.0 870.0 560.0

Error (hPa} -1.45 -1.81 216 -2.38 -217 -2.20 -0.69 068

The uncartainty of measurement was £ 0.30 hPa
* UUC = Unit Under Galibration

The reparted uncenainty of measurement was based on a standard uncertainty multiphed

by & coverage factor & = 2, providing & level of confidence: of approximately 95 %

-obo-

Result of Calibration:- Before Adjustment
Function: Humidily Measurement
Reference Standard uuc*
Temperature Humidity Reading
°C) (WRH.) [3RLH.)
250 40.1 55
250 0.0 66
25.0 BO.O 78
Result of Calibration:- After Adjustment
Function: Humidity Measurement
Reference Standard uuc*
Temperature Humidity Reading
e (%RH.) [%RH.)
250 40.1 46
250 60.0 :4]
25.0 B0.O T2
Result of Calibration:- Without Adjustment
Function: Temperature Measuramant
Standard uuc*
Temperature Reading
°C) (°C)
19,987 20,0
3J0.016 30.0
39,944 39.0

UueC* : Unit Under Calibration

Error

(%R.H.)

14.8
6.0
-20

Errar

("C)

0.013
-0.016
-0.844

CertLNo.: 23P1855
Page: 2of 2

M&apa.f P
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Cert. Ne.: 23H1201
Page.: 2 of 2

Uncertainty

of Measurement

(2%RH.)

1.6
1.7
1.9

Uncertainty

of Measurement

[£%RH.)

Uncertainty

of Measurement

(£°C)
072
072
0.2

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximataly 95%.

-allo-
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Equipment :
Manufacturer:

Model :

Sarlal No.:

1D No.:

Condition As-Recelved:
Received Date:

Calibration Date:

Reference:

Ambient Temperal

Relative Humidity:

TEL. 0-2717-3000-24 FAX. 0-2715-94%4 NACTHLTISTAIS

CALIRRATION 0008

Certificate No.:  23H1201
Page: 1of 2

Certificate of Calibration

Dial Thermo-Hygromeler

This cartificate may not be reproduced ather than in full,

except wilh the prior witten approval of the head of

Corporate Services 3: Equipment Calibration and Testing Services.

Barigo

UAE EMAZ 01412555
Used ltem
26 May 2023

30 May 2023
to 08 June 2023
2305-0819WEC

faa+a)"c

Submitted by: United Analyst and Enginesring Consultant Co. Ltd.

81 Sol Udomsuk 41, Sukhumvit Road,
Bangkok 10260

(50 %+ 20)%
Bangchak, Phrakhanong,

Procedure used: Calibration ware conducted using in-house calibration procedurs CP-HOZ according to companison
with standard chilled mirrar sensor for humidity measurement funclion and comparison with standard
probe for functicn into humidity / temperature chamiber.
Condition of this result of calibration
1.Reference standards instruments
In: nl Model Serial No, ificate No. Due Date
1) Hygro-M2 Dew Paint Monitor 5112 2360185 20703 02 Aug 2023
2) Handheid Thermometer With Sensor 1523 T2A00TE 2205 15 Mar 2024
2.The cartificate is valid only to the item calibrated on date and place of calibration.
3.This Cerlification is traceable to the Systam of Unit through:-
-National Inslitute of Standards and Technology (NIST) , The United States of Amarica
-Tachnology Promotion Association (Thailand-Japan), NSC-ONSC Accradited Mo. Callbration 0008
Calibrated by :  Somchal Dumwor \pp 3
Issue Date : 07 June: 2023 [u"’] Chakrit Waewwanjua
[ ]Pomthippa Tameyakul
[ ]viporn Tantyewutt
la
B 0316275
United Analyst and Engineering Consultant Co., Ltd..
3 Soi Udomsuk 41, Sukhurmvit Road, Bangchak, Phrakhanong, Bangkok 10260
et Cousams cumve Tel, 0 2763 2828 Fax 0 2763 2600 com E-mai: uaet com
MULTI-POINT GAS TEST REPORT é
TestDate  :Jan 11,2023
Equipment : Model : Kk
Manufacturer : Serial Number : 42C- 67174-356
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S01) FPM  Manufacturer : Thermo Scientific
Nitric Crdde (NO) PPM  Model : 46l
Methane (CHs) PPM  Serial Number : 1180540071
‘Carbon Manoxide (CO) 98 .
Cylinder Ne. : EB0143262
Expiration Date : Jun 21,2024
B Multi-point gas test data
Reference Value (ppb) """"‘(’:L:}""'“’ Difference Error | Percent Error | [% Error ]
Level 1 Zery 0.0 0.3 .30 .30 .30
Level 2 20.00% 100. 100.3 30 .30 .30
Level 3 |40.00% 200. 200.7 .70 .35 .35
Level 4 60.00% 300. 300.4 40 .13 .13
Level 5 |80.00% 400, 400.0 oo 00 00
Remark : Measuring Range 500.0 ppb Average Difference (%) .22
hcceptable Limit £ 5%
. | Multi-Point Gas Test Chart |
= 400 - | 400.0
E = =
T we Lo
£ =m0 i
S m /»1(_
E- 150 4—
£ - ol
50
o
a 50 100 150 200 250 a0 0 400 450

Page 1 of 1
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‘ " Alrphd Specialty Coged BLTANT COmPANY 2828 B3 2 " T and Jnsultant.com
i - HirgnE 54, LLC E

| . £u United Drrd

H T p— Drarbar, KT

: digreram MULTI-POINT GAS TEST REPORT

Test Date : Feb 9,2023

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol Equipment ; Gas Analyzer (502) Model ; A3
3 " anufacturer : mo SCIENTIFIC Serial Number :
Far: Number: FO4NIBIZ 1540122 Fete ance Mumber  © 52402 126167-1 i
Cylirder Numoer: EE0T43222 Cylinder Yelume: X e
Lzbe ialary: “24 - Dutham (2AP] - NG Cylindar Pragsus, 2615 PSIG -
PG> Nur ber; 222021 Walvs Jutler 66D Standard Gas Concentration
Gag Goda: COMA NDX 302, BA_H Conificahan Date wan 212021 5 Dioide {50:) 44,68 P Thermo SCIENTI
Expiratlon Date: Jun 21, 2424 45,54 146
P — 3,
sul penmes ¥ LF'4, “rac2al iy Ficdu ul lor Aszay 2nd Cenissit'en o Bosacus Gal Lol un 5 ; iy PPM  Sarial N 118054
WHHAZEI wgnp the cesay e, 3rayiea MelhSthay e 1o egERe DEMCE i i meaby] ool It de- asa ubl el oo ——
nnzedante 33 slated bu g alh a sl aal it 720 2 N EH 1 h 1 =0l E1 ORI Ly
TEMAE Biaa Ln i e T8 0.
Dabaitm The Gvvcer beae 100 g0 -r, 27 —ogasasids
ANAEYTICAL RESULTS
Cunponant quuesteﬂ_ Actual X Protacal Tatal Ralatlye Aggay
Concentralion Conce:l_mlmn REthat Uneartalnty Dalns Multi-point gas test data
[ a2 QI PRE T Bl h ) a4 DB R0E - : —
W TRIG RISE <000 PRI 2594 POY ] 43t HIST Tiaezae A ARIZY. Al T i : Analyzer B : % Error 1
SLLF JF, 20008 ErSym et Dy Y H-1.0% IST Iracnatls CEAZI2", IR0 farancs Vukss (fyb) Display (pph) | P erence Error [Percent Emor|  [% Emor
CRHHEON MORCXIDE 1000 AFM BRLE FAY € +i= 4T NIST TrAcedlle 05 R202 e - T
NITREESY E 3l :
[P P
CALIBRATION STANDARDS
Type Lot ID Cylandnr Ho i Uncertaindy  Explratien Daty
MT3k ZJB1* 20 CT0A0ES 44U PP MITR C CRIDEMIEOGER - 1.0 “eb07, 2025
P& 12326 [rcubicely 9.3 FMHA KTROSFN RICE CES. D “-2L%H Falr 20, 2L ring Range
] 4714230567 C2 s 4 360 F 2 MITROGEN CSxICANIFROGEN ezt Fih 18, 2773
MIRE  560° 1343 4617 PPN BULFUA DrORIC SHITROEEN - 0.5% e 17, 22 e Limk & 5%
NTRE > R H0aY How 18, Zr25
The 534, FR 4 noted 3 e i ely 1 redmie s 1o o SIS geed ©ibe asaoy
ANALYTICAL TOUI PMENT -
Insirunend®ia kalModel Analytioal Prinsiphe Last Muktlpoint Callbration g
Hialal 6707 BHRDBE 1302 o0 IR I 0, 2621 &
dlizaal BT00 Al IROGE1232 MDY FIR dan 083, 2021 z
ol 8700 AHHOAI1333 Mo FTtz Jan 1, 224 %
Hlica e G707 AHRO3A 134 B0z FTIR L1 03 2021 :
—ere— e =
Triad Dats vallable Upon Request =

WOTES:P0 £5221032807
CROBR WT. 28,4040
MET W 4,754

e value |ppb)

- Aratzer Display

Calculate by

The anlysicsl test sesils reporied on thls critilicaze relate crly bo
the eyllrder number sancifiad abewn. This oo nefudsy e tast reperl.

{ACCREDITED)

CBORT

- Approved for Ralease Lﬂna'}lﬂuﬂam;h .—_ STl N
enaslunuRy

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, 54-2804,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT

Tel. 081-454-

Calibration Certificate

14,0-23

Ultrasanic Anemometer Correction

ration Condition emperatu g Bararme Bs5U 1 hPa

IOMAL STANDARD WIND TUNNEL

Calibratibn & Fest Section

¥ SRS L 1 T P el
[ Authionjsed Signatory)

MetenrplogitaFInsRuments Bifean

Tor e il

S senaslumugy ' wnaslupumy

A ppeny




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Banghkok 10260 Tel, 081-454-2804,0-2399-0469

The Resuit of Calibration The Resuit of Calibration
Certification No. 176/23 Certification No. 176/23
10 April, 2023 Page : 3 of 5 10 April, 2023 Page : 4 of §
Standard Barameter Tesled Barometer Carrection Standard Barometer Tesled Baromelar Corraction

Pressure Prassure Pressure Pressura

104347 1013 047 759,94 760 0.08
1013.43 1013 043 76013 760 013
1014.15 1014 015 TED.67 761 033
1M4.22 1014 022 760,73 761 0.7
1009.63 1008 063 757.28 757 0.28
1009.71 1009 o 5734 757 0.34
1008.95 1010 008 757,52 757 052
1010.31 1010 031 757.79 758 0.21
1mo.rz2 1011 028 758.10 758 0.10
1010.80 1011 -0.20 T58.16 758 016
1011.47 1011 047 758,66 759 0.3
1om1.21 1011 .21 T58.47 758 0.47
1011.33 1011 033 758,56 759 044
1011.59 1z 041 158.75 759 025
1011.89 mz 0.1 758.98 750 -0.02
102,40 E] 060 759,38 758 0.36
1008.64 1008 -0.35 756,54 757 -0.46
1008.80 1009 020 756,66 757 034
1008.25 1010 075 757.00 757 0.00
1009.45 1010 085 757,15 757 0.15

Average Average

Calibrated by : HG‘
Br. Watcharapol Subwat

Calibrated by : }w

Mr, Watcharapol Subwat

Mechanical Engineer Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2504,0-2399-0459

The Result of Calibration

Certification No. 176/23

10 April, 2023 Poge : S of 5
Standard Temperature Senger Reading
Temp. Reading ‘Coraction
‘c 'c ‘c
45,15 45.3 016
308 aa 005
1532 154 .08

Calibrated by : ! \

Mr. Watcharapol Subwat

Mechanical Engineer

enaslunugy
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TECHNOLOGY

PROMOTION ASSOCIATION (THAILAND-JAPAN) iﬁi
ERVICES UIPMENT CALI % )

ATION AND TESTING SERVICES /,,_;\}g
UANLUANG BANGKOK 10250 aie?

Cert.No.: Z3MM331

Page.: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

() Pornthippa Tameyakul
1%

) Malee Butkruea

Issue Date :

Electronic Balance

Mettler Toledo

AB204-5

1126312528

UAE AIR.019/2550

United Analyst and Engineering Consultant Co_ Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanang,
Bangkok 10260

Balance Room 2

07 April 2023
07 April 2023

15 Cod0c
30 % 10 90 %

Suwil Imjai

Approved Signatory

10 April 2023

Uncertainties are for a confidence probability of approximately 95%

poeale Service

4 be reprodeced other |

e pri

Equipment :
Condition As-Received :

Electronic Balance

Used ltem

Cert.No.: 23MM331
Page: 3 of 3

WECTEITISATIAS
CALIBRATION 0808

;ﬁmﬂﬁmuqu

Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received : Usad am Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-
Calibration were conducted using in-housa ion p CP-0B01 ing to direct

measurement method against standard weight,
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2) 15884 24053 TORCDOT MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of was mada on at the point specified by customer.
4. This certificate ks not cenlified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ()} Without Adj {* ) After Adj by Internal Cali
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Welght Reading Correction Uncertainty ~ Factor

(g) (g) (g) (tmg ) (k)

100 99.9999 +0.0001 0.19 2.03

200 2000001 -0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)

Applied Weight
(g)
100
200

53414 PATTANAKARN ROAD SO1 15, SUANL
TEL. 0-2717-3000-29

Standard Deviation

of Reading (g )
0.00007
0.00007

wenaslamiigh-

3

'y,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
3 EQUIPMENT CALIBRAT

;,
£

UANG,
FAX. METI0.548

WAC-TIELTIETE2S
CALERATION 0308

Reference : 2304-00150C-1

Result of calibration

2, Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading emor obtained is given in the table

Maximum difference between

Paosition 1 Pasition 2 Pasition 3 Position 4 Position 5 off-center and central leading
(g) (g) (g) (a) (g} (g)
-0.0001 ~0.0002 +0.0004 -0.0001 -0.0006 0.0005
3. Departure from nominal value
BEalance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(g) (g) [§:3] (tmg) (k)

Unload 0.0000 0.0000 0.15 213

0.1 0.0998 +0.0001 0.15 213

1 0.9999 +0.0001 0.15 213

5 4.9999 +0.0001 0.15 213

10 9.90999 +0.0001 0.15 21

20 20.0000 0.0000 015 21

50 50.0000 0.0000 0.16 2.06

T0 69.9999 +0.0001 0.18 2,04

100 90.9999 +0.0001 019 2.03

150 150.0003 -0.0003 0.29 2.00

200 200.0005 -0.0005 0.29 2,00

The reported uncertainty of measurement was based on a i iplied by a Iet
factor k , iding a level of of i ly 95 %.
-olo-

wenaslamauigs

Cert.No.: 23MM332
Page.: 1ol 3

Certificate of Calibration

Equipment : Elactronic Balance

Manufacturer : Mettler Taledo

Model : AB204-5 IFACT

Serial No. : B108115858

ID No. : UAE AIR.018/2555

Submitted by : United Analyst and Engineering Consultant Co, Ltd
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room 2

Received order : OF April 2023

Calibration Date : 07 April 2023

Ambient Temperature : 15°Cio40c

Relative Humidity : 30 % 1o 90 %

Callbrated by : Suwit Imjal

Approved by : <

Approved Signatory

( ) Pomnthippa Tamayakul

( /) Malee Butkruea

Issue Date © 10 April 2023

The Uncertainties are for a P ity of approxi v 95 %

T

produced o full. except with the prios wrissen

nrporme Services Equipment Callhration asd Testing Services d
nmslumugy

Approval of the hesd o




Equipment : Elactronic Balance Cert.No.: 23MM332

Condition As-Received :  Used llem Page: 2of 3
Reference : 2304-00150C-2
Procedure used :-

Calibration were using in-h procedure CP-OB01 ing to direct

measurement method against standard weight.
Condition of this result of calibration
1. Referance standard instruments:-

Instruments Model Serlal No. ID Mo, Test report No. Due date
1) Standard Weight Sed (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024

2. This cerlificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This ceificate is not certified for any commercial transaction,

§. This ification is to the i Systemn of Unit,
Result of calibration { ) Without Adjustment [ * ) After Adjustment by Intemal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measuremeant Coverage
Applied Waight Reading Correction Uncertainty Factor
(g) (@) (a) (tmg) (k)
100 100.0002 -0.0002 0.21 2.06
200 200.0003 -0.0003 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g}
100 0.00009
200 0.00007

tonenslumui,

E Py
TECHNOLOGY PROMOTL ——

“ES 3 BQU e

CORPORA ERVICES 5t EQUIFM "ﬁ:ﬁf

53418 PATTANAKARN ROAD HAC-TIBITIB TS
CALBRETION 0008

Cert.No.: 23MM333

Page.: 1a0l3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Metller Tolado
Model : XPe
Serial No., : B322373883
I No. : UAE AIR.019/2556
Submitted by : United Analyst and Engineering Consultant Co, Lid,

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10280
Location : Balance Room 2
Received order : 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperatura : 15 "C o 40 °C
Relative Humidity : 30 % 1o 90 %
Calibrated by : Suwit Imjai

Approved by :

Approved Signatory
{ 4 Pornthippa Tameyakul
{+ } Malea Butkruea

Issue Date : 10 Agpril 2023

The Uncertainties are for a confidence probability of approximately 95%

™
-

Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-00150C-2
Result of calibration 3]
2. Effect of off center loading
A mass of 100 g was placed to various position on the pan. = =
The welghing machine reading error obtained is given in the table Frit
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading
(a) (g) (g} (g) (g) (9)
+0.0001 =0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal valug
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
tg) (g) (g) (tmg) (k)
Unload 0.0000 0.0000 0.18 217
01 0.0999 +0.0001 0.18 217
1 0.9983 +0.0002 0.18 217
5 5.0000 0.0000 0.18 217
10 10,0000 0.0000 0.18 247
20 20,0000 0.0000 0.18 215
50 50.0001 ~0.0001 0.19 211
70 T0.0001 -0.0001 0.20 207
100 100.0002 -0.0002 021 2.06
150 150.0004 -0.0004 028 200
200 200.0005 -0.0005 029 2.00
The reported uncerainty of measuremant was based on a standard i ltiplied by a
factor k , providing a level of confl of approxi 85 %.
-olo-
]
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Equipment : Electronic Balance Cert.No.: 23MM333
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-00150C-3

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard welght
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No, ID No. Test report No. Due date
1) Standard Waight Set (E2) 15884 24053 TORCOODT MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of cali 1 was made on at the point specified by customer.
4. This ceriificate is not certified for any commercial transaction,
5. This i ion is ble to the | i Systemn of Unit.
Result of calibration ( ) Without Adj (* ) After Adj by Internal Calibration
Range capacity : 0 g to B.1 g Reseclution 0.000001 a
Before Adjustment :
Balance Measurement  Coverage
Applied Weight Reading Carrection Uncertainty Eactor
[§:3] (g) {g) (£mg) (k)
3 2.999987 +0.000013 0.026 2,00
B B.000003 -0.000003 0.036 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
{g) of Reading (g )
3 0.0000027
[ 0.0000030

anaslamul



Equipment : Electronic Balance Cert.No.: Z3MM333
Condition As-Recelved :  Used Item Page: 3ol 3
Reference : 2304-00150C-3

Result of calibration
2. Effect of off center loading

A mass of 2 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Maximum difference betwean

Position 1 Position 2 Position 3 Pasition 4 Position 5§ off-center and central loading
(g) (g) (g} (g} (g) (g)
-0.000008 -0.000007 -0.000007 -0.000010 -0.000002 0.000004
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (tmg} (k)
Unload 0.000000 0.000000 0.0080 237
0.m 0.009998 +0.000002 0.0060 213
0.05 0.050003 =0.000003 0.0070 2.05
a1 0.100007 -0.000007 0.0020 2.03
0.15 0150000 0.000000 0.011 2.00
0.17 0.169998 +0.000002 0.014 2.00
02 0.200002 -0.000002 0.014 2.00
15 1.500001 =0L.000001 0.020 2.00
3 2899830 +0.000010 0.026 2.00
45 4.495954 +0.000006 0.036 2.00
[ 5.999982 +0.000018 0.036 200
The reported uncertainty of measurement was based on a dard inty iplied by a gl

factor k , providing a level of confidence of approximately 95 %,

-ollo-
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Agilent 8890 GC Preventive Maintenance Checklist

Bratwom ol sttt
Introduction

Customer information

= Customers should provide alina:zssarj' operating supplies upon request of the engineer,

- Any parts, nm |m:|uded inthe Pamz Lists section of this document, are not part of the

we service. nor are they included in the oriee of this servies

= I a system leuulres the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs

»  Formore information about Agilent Technologies swm.u please vigit our wehalle using the
following URL: http://www.agilent. ‘en-us/pi S0 ice-repair

= The Agilent Community Is an excellent place to get answers, collaborate with others about
BWIMIOHE and RQMEHI Wﬂﬂlll:(s. and find II'PDqJ(ﬂ documents and videos reievant io HQII!I’“
logies. Visit hitps:/| agllent.com/wel
= Toaccess Agilent University, visit hittp-//'www_agilent com/crosslab/university/ to learn about
training options. which include onlfine. classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

®  Auseiul Agilent Resource Center wel paye is availabie, which inciudes shorl videos on mainienance,
quick lists of consumables for new Instruments, and other valuable information. Check out the
Resuurue Page e, hitpa://www.agilent.com/en-us/agilentresources.

= Need technical support, FAQs, supplies? — visit our Support Home page
hittp:/ fweww.agllent. comfsearch.fsuwort

= Videus alwul apeuiiiv ks T yuun i i Gatns e Tt Dy seaniiiiiey e

Agilent YouTube channel at https://www.youtube. wmr’us:rfagllcn'

Revision: 2.01, Issued: Seplernber 14, 2021

Agile Decument Number: DO013610
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@ Agilent Technologies, Inc. 2021

mnm-:'laimuqu

Agﬂent
CrossLab
Agilent Crossl ab Start lIn Services

Agilent 8890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Plevan!l\ne Maintenance provides factory rEcDmmmded service for your analytical instruments to assure

Daliverad by highly treined snd certified sarvice enginesrs using ganuine Agilent perts and supplies, Agilent

rrnwirdae inn wrat nead tn radies innkannad downtime and kean wie sustems

operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities.

Agilent 8890 GC Preventive Maintenance Checklist

wnaslumugy

CrossLab

e b 1 i

Service Engineer’s Responsibilities

Contact the customer and ensure that all necessary supplies are avallable before the preventive
maintenance visit.
il 1 e gy A e e e S0 i )
Complete empty flelds with the relevant information.
Complete the relevant checkboxes in the checklist using either a "X" or tick mark "v".
Check “Section not applicable’ check boxes to Indicate services/tasks not delivered, as appropriate.
Complete the Preventive Malntenance service in the order of the tasks listed.
Complete the fields for page numbers at the foot of each selected page
Complete the total number of pages field in the Service Completion section
Ask the customer to sign the Service section [ s and your
signature.

Additional Instruction Notes

QAgllent Techmlogue* Inc 2cz.

Check for any active service notes for this unit, If there are any applicable "Safety” or "Modification
Recommended” Service notes, plan to implement the changes on this unit befare doing any

Sy S PR

Do not implement firmwere updates, unless you get approval from the customer and are gure that
they are compatible with the Instrument control software.

- Agilent

Serl b el e & o

tanms'lu'muqu



Agilent
CrossLab
Aqllont 8890 GC Preventive Maintenance Checklist Srom bunghe 2 Cucoms

System Information

O Check this box if an instrument configuration report is ettached instead of completing the table
below.

Instrument System Mame and ID CN]“M—G‘A—OH
e V4E G C4e7)

List the Serial Numbers of sach
List System Component Product Numbers o t

6A N 19650k,

e lwN

-

10.

Preparation

I:( Discuss any specific issues with the customer before starting,
Review the i logbook for fed prok and

@ Save instrument control settings before starting the procedure.

& Perform a general inspection of the system for cleanliness.

@ Check for proper installation of parts, assemblies, sensors etc.
Check system for required installation of components, settings as defined by current Service Notes.

@', Check for required firmware updates and verify with customers if they would like them Installed.
Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is tumed OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

Revision: 2,01, |ssued: September 14, 2021
Agile Document Number: DOD13610

DE number: 44166. 7597222232

@ Agilent Technologies, Inc. 2021
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Agilent 8890 GC Preventive Maintenance Checklist from sk 1 {hsmms

ALS Maintenance

o Section NOT applicable

Check all cabling and configuration settings between GC, fray, and injectors,
WVacuum or remaove any dust, especially around fans.

Check operation of all fans,

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support = clean if necessary

ocoooo

Restore Instrument

Restaore the normal operating conditions or customer method using the Browser interface or Data
Systemn.

Purge the system with carrier flow for 15 minutes

Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal cutput values.

Results should be similar or lower than the detector outputs recorded prior to PM,

Perform a chemical checkout, If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

B8 B, B

(u]

Hote: If the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision: 2.01, lssued: September 14, 2021
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Agilent 8890 GC Preventive Maintenance Checklist e ]

Preventive Maintenance Procedure

Clean and inspect GC

f Unplug power cord from the power source.
Open GC covers and fi any dust/debris. Pay parti ion to cooling fans.
Inspect intemal connectors for proper contact and placement.

{ Reconnect Fower to the GC. Power the GC on and verify the power on self-test passed,
Verify oven mator spins freely and turns on with the oven door closed; off when the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans.

ﬁ Verify oven intak let flap bly is operating while heating and cooling the oven

Inlet and detector consumable replacement

Ef Replace the split vent trap idge filter using the Mai from either the Browser
User interfaces on units with these inlets: Split/Splitless Capillary (SSL), Multi-Mode Inlet (MM1),
Prog T (PTV), Volatiles Interface (VI).

& if the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
‘the inlet and flush or replace the tubing between the inlet and the split vent trap.
For the inbets installed, perform inlet mai using the Mai P dure from the Browser
User interfaces. Record the results. (Leak and Restriction Test)
O if the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrasion, replace the ignitor. Examine the FID collector and castle assemblies for
- clean as V.

Zero Sensors and Leak test

& Zeroall pressure sensors using the Browser interface,

Perform inlet pressure decay test(s) from the diagnostics screen on the Browser User interface.
Record if test passed or falled in the results table.

Mate: If the PM is dane in pi ion for an Of Iifi then the pressure decay test
defined within that protocol can be used for the PM,

Revision: 2.0, Issued: September 14, 2021

Agile Document Number: DOO13610 _[

DE numnber: 44166 7537222222 Page of _01_
@ Agilent Technologies, Inc, 2021
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Agilent 8890 GC Preventive Maintenance Checklist e s

Signature Page
Service Review

W Attach available reports/printouts of all tests to this documentation,

&' Record the Preventive Maintenance service activity in the customer's recards/Ioghook.

ﬁ Updat; t i counters as approp 5
Affix the PM sticker to the system or instrument logbook based on the customer's request,
Complete the Service Engineer Comments sectian if there are additional comments.

A eview with the customer this service, parts replaced, and test 1esults ODtAINED.

a

If the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer’s 1Q records.

3 Supply the customer with a copy of the Smart Alerts flyer.

Q Describe Smart Alerts to the customer.

O instali Smart Alerts if requested,

PM Test Results Table

r Test description Before PM Service | After PM Service
Frant detertor nutnut 'N/* g/'q‘
Back detector output !J/,Q‘ !J‘gg‘
AUX 1 detector output L\JI,";A— ,J }ﬂ,
ALY 2 detector output J/n/ ,\)/Jp
Test deseription Expected test result | Actual test result
Leak and Restriction Test after front inlet Sty
maintenance e W’Gf
Leak and Restriction Test after back inlet . 2
maintenance b N lail N/A
Leak and Restriction Test after front inlet Split Vent | Pass ACS
Trap replacerment r
Leak and Restriction Test after back inlet Solit Vent
Trap replacement @} [\[ {p— N—(A'
Front Inlet pressure decay test Pass ("‘K
Back inlet pressure decay test ‘9)&“ Q-‘I/e"' l"r/.*’

Rewvision: .01, lssued: September 14, 2021

Agile Document Nurnber: DO013610 E. g_
DE number: 44166 7597222232 Page of
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Agilent B0 GC Preventive Maintenance Checklist
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PM Parts List Table
Note: The following kits are recommended for capillary and purged packed Inlets. Ifthis is a general PM
and the has a prefl set of you may use thy
Product or ==
L i used constmed
= Sipo e B0 0 |
SSL Capiltary Inlet PM kit, Split 5188-6436 e /

with Washer

SSL Capillary Ulira Inert Inlet Gold Seal

8B90 GC N?ﬁ

5190-6144

S5L capillary Ultra Inert Infet Splitless

8890 GC NA

—
SSL Capillary Ultra Inert inlet Low
Pressure Drop Split Liner - with Glass

8890 GC ﬁ/ﬁ

Wool 5190-2295
PPlﬂlelPNkﬂ 5188-6408 EE 80 /\‘/@-
aran MY sonn ~r (.J
;for MM, P‘T\l' BV S18B-6495 /é
BEI0 GI
I Cleaning Kit G3510-60820 . N /iy
PTV mless Head Rebuild Kit 5182-9747 SR e /@‘
) _ ) §890 GC (.j' /b
1V SEPMUITHESS MEGU | S Bue Q10LF i 40
Ignitor (glow plug) assembly with O- 8890 GC {Jk_
ring 19231-60680
8890 GC
FID Collector Rebulld/Cleaning Kit G1531-67000 Nﬂa
EIN Pollartnr Banlarameant Kit £1R31TRTNM it pfk'
Standard .071-inch FID Jet 5200-0176 Bes0Ge N&é
Universal .018-inch FID Jet 5200-1177 8890 GC {\‘M

Revision; 2.0, Issued: September 14, 2021

Agile Document Number: 00013610
DE number: 44166.7597222222
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Calibration Certificate

Certificate No.: 2301846-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,.LTD,
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1afs
Equipment: pH Meter
Manufacturer: Mattler Toledo
Model: SavenEasy TM 520 pH
Serial No.: 1231155210
1D No.: UAE.WAT.010/2553
Order No.: 2301846
Operation No.: 2301846-001
Date of Receipt: 17 February 2023
Date of Calibration: 24 February 2023
Calibrated by MrWorapab Sooktong Approved by MLy
Scientist [ Mr.Nuttapol chart )
Specialist, Division of Calibration Laboratory

Date of Issue: 24 February 2023 far tha Team
The arefora of . 5%,

This Cartficate i issuad in accardarce with

af d by the Thai Laboratary which has assessed

Scheme
the measuremend capabilly of the laboratary and s traceabiliy 10 mcognized national standards and 1o the unks of measurement realizad at tha
carreaponding naticnal standards laboratory. This certificate may not be reproduced cther than in full except with the: prior writian approval of tha

National Food Institute,

F-CS-009 Revision: 01 Date: 20-04-65

CréssLab

Agilent 8890 GC Preventive Maintenance Checklist

Service Engineer Comments

If there are any specific points you wish to note as part of performing the service or other items of
Interest for the customer, please write include them in this box.

Service Completion
Service request number éw ﬁwg;ﬁ

ted __pTune 2023

Date service
Agilent -S&r_ Customer sig
Total number of pages In this d 4 P‘gw

Revision: 2.07, Issued: September 14, 2021
Aglle Document Mumber: DOD13610

DE number. 44166.7597222222
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. Foundancn far Inclusinal Develspment Mahcnal Foed nstiee o TS
Foad ndusirial Laboratory Senice Center CALIBRATION
Calibration Report
Certificate No.: 24600101
Equipment: PH Matar Rasolution:  001pH | 1wV
Manulacturer:  Matilar Takda Modsl; SevenEnsy TM 520 pH
Serinl No: 1331155210 Type: Barch top.
10 b UAE WAT DIDESSS
Date of Calibration; 24 Fetruary 2023 Paga2od §
Location: Chemical Calibration Laboratary. Maticral Food institule
Emviranment Conditian: Amblent Temperature: | 251 £ 15 ] G Ralative Humidity: [ 50 =51 %
Candition of Equipment: Good Candtion
Candition of this Results of Calibration
1.Calibiration Method S W-CC-002 based using standard and
certfied reference materal [CAM)
2. Reference Sandans | Certified Referance Material
Insruments. Serial) D Ne. Manufacturar Cartificats No. Dus Date.
21 DC Voltage Calibeator 708007 Fhis 2261850 17 June 2023
2.2 Digial Tharmomater 2709007 Fhitg CC 85057701 30 October 2023
2.3 Tharmo-Hygre Meter NFLETH D0THE PONPE 400 ‘QRZ2-)BBE 26 Apnl 2023
Lertified Rafurence Material Lot No. Manufactorer Bef¥ Exgirs Dats
2.4 pH buffer 4008 {Primary pH buler Sakaion) 832606 CPAshem PH216.LE 8 August 2024
2.5 pH buffer 6855 {Primary pH buffer Saksion) 832807 CPAchem PH21T.LE 8 August 2024
26 pH buffer 10.01 {Primary pH buffer Sakution) 832608 CPAchem PH220.L5 8 August 2023
27 pH buffer 7.00 {Standard pH buffer Solutien) w2600 CRachem PHIOTLS  Augusl 2023

3. This certfication is fraceatile 5 The Intemational System of Unit (S1 Unt)

2.1 Instrumants Mo 2.1 threugh MNSC-TISI-TIS 17025 Labaratory Accredition of Calbration No.0008
3.2 Wnstrumants Na 2.2 rough NSC-TISI-TIS 17025 Laboratory Accredition of Calbration No.001
3.3 lnsirumants Mo 2.3 wnugh NSC-TISI-TIS 17025 Labaratory Accredition of Calbrason No 0292
3.4 Cortified Redorance Material No, 2410 2.6 traceable to Primary measuremant method- Hamed osl usng calbrated
. barometer, and
prepatian and certified by CRAchem Lid is accredted to 150 17034
and ISONEC 17025
3.5 Canified Rafarance Matarial No.2.7 tracoabito  BIM Ral HI-Z7 LotN 04.06.2021; BIM RefN H-25 Lot 26052021,
am RafN H-27 Lot 04,06.2021; BIM ReN HI-25 Lo 26.05.2021,
Lidis
nmﬂhﬂﬂ‘n 150 17034 and ISCEC 17025
4TH tar the i calibratad,
5. This medt of calbrasion was found accurale 8 ehown an date and place of calibration anly.

F-C5-012 Revision: 01 Date: 20-04-55
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‘cundation for indusirial Developmens Maronsl Food instmure A NSC.TISLTIS 17028
aboratory Senvice Cerfer CALIBRATION DDE1
Certificate No.: FI01846-001-01
Equipmant; pH Meter Resolution: 001ps  ; 1my
Manufacturer:  Mettier Toledo Modal: SovenEasy TM 20 g4
Sarial No: 1231188210 Typa: Banch iap
10 Ma.: UAEWAT 0102553
Date of Calibration: 24 Fabwuary 2023 Page Jaf §
Calibration Results:
1. Calibration of pH Matar [ Manual Temperature Compansaton at 25 °C )
Neminal DC Voltags Standard S— ¥ b
oH (mv)y mh pH L4mV) ik}
[ 418120 414 0.00 0.58 200
2 o588 296 200 0.58 2m
4 17T AB8 78 4.00 0.58 20
© 8160 ) &.00 .58 200
L 0.000 ] .00 .58 200
L] -58.158 ) 800 0.58 200
0 -ATT 480 AT 1000 0.58 200
12 29551 296 1200 0.58 200
4 1117 414 1400 058 200
2. Calibration of pH Metor with Electrode  { Manual Temperature Compensation at 25 °C
Equipment: M Electude Typn:  Combined Electrode
Manufacturer:  Mettier Tolkeco Model:  inLab Soids
Serinl Moo S018311 ID.No. WA
Performance of Electrode system  (Three-Point Calibeation 21 pH 4, pH 7 and pH 10)
Certifiod Valus TN ——— Relative Siope () | Unearainty | Coverage Factar
B8 T (pH) pH my i2pH} (L1
4008 40 188 - 00071 200
6855 .50 ) 9758 00075 200
10.008 10.01 g 97.29 00095 200
(1= 6.80 18 - 00082 200
F-C5-012 Revision: 01 Date: 20-04-65 0

nfi

BRI FNSSLATRIUNYaTST aar Jua s

AV,

\.‘:’/

’h

&

)

A
;Ij

——
N

-.\‘

\-JSNQIC?-ED:!'-’EPI Natanal Food nsiuee o NSC-TISLTIS 17025
relusnal Labcratory Service Cerer CALIBRATICN 0081
Calibration Report
Certificate No.: 2301846-001-01
Equipment: Digital Thermometer with RTD
Resoiution: (15 B o Model:  SevenEasy TM 520 pH
Serlal No.: 1231155210 ID No.:  UAEWAT.010/2553
Manufacturer:  Mettler Toledo
Date of Calibration: 24 February 2023 Page 4 of §
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature Ee &1

Condition of this results of Calibration:

1. Calibration Method :

Redative Humidity 48 % + 3 %
- In house method: W-TE-025 by ison with standard
- The Calibration is by ing with a known

from a standard resistance thermometer.
- The termperature scale in use at this laboratory is the Intermaticnal
Termperature scake of 1990 ( ITS-90 ).

2. Reference Standard Instrument :

Instrument Model Serial No. | Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1523 2118154
PSL-T D673/65 | 07-Jun-23 TISTR
Platinum Resistance Thermometer (PRT) S62T4 877332
Support Equipment : - Low Temperature Bath (Micro Bath), Model: 7103, 5/N: A39538,ANG5 ABS181,

3. This certificate is traceable to International System of Units (SI Units).

4. This certificate was certified only for the instrument we calibrated,

5. This result of calibration was found accurate as shown on date and place of calibration only.
&. Condition of Calibrated item :  Good

7. Result of Calibration :

Without adjustment El After adjustment

FC5-012 Revision: 0F Date: 20-04-55
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i o minal Laberatory Sendce Cerer RO 58
Certificate No.: 2301846-001-01
Equipment: Digital Thermometer with RTD
Resolution: 0.1 °C Model:  SevenEasy TM 520 pH
Serial No.: 1231155210 ID No.: UAEMWAT.010/2553
Manufacturer:  Mettler Toledo
Date of Calibration: 24 February 2023 PageSof §

Calibration point:
Calibration result:
- The probe was immersed in liquid bath or dry bath to @ minimum depth of 120 mm.
- Description of probe, model : - SN: -
Dimensicn of probe : Diameter % mm,, Length 120 mm.,
Sheath material :  Stainiess Steel

15.0, 25.0 and 35.0 °C

uuC* Reading Standard Correction Value Uncertainty
e Temperature (°C) e + ()
15.1 15.015 -01 011
5.0 25.014 0.0 011
351 35.016 - 01 011
Nete

- UUC* : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor ke 2,
providing a level of confidence of approximately 95 %,

..... S Y, M. ¥

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Certificate
Certificate No.: 2302181-001-01
Client nama: UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD,
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1ol 5
Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212
1D No.: UAE.WAS. 0032553
Order No.: 2302181
Operation No.: 2302181-001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023

Calibrated by

Date of Issue:

Mr.Pheraphat Tuanjit Approved by N .
Scientist { Mr.Nuttapol Niyomchart |
Specialist, Division of Calibration Labaratary

24 March 2023 Respansible for the Technical Managament Team

Thll Conifcale it issed in SMM with the conditions of accrediation granted by the Thai Laboratory Accreditaton Scheme which has assessed
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Calibration Report Calibration Report

Cenrtificate No.: 2302181-001-01
Certificate No.: 230218140101
Equipment: pH Meter Resolution:  0.01pH  ; 1mV
Equipment: M Meter Resolution:  001pH  ; 1mv
Manufacturer: METTLER TOLEDO Madal: SavenEnsy pH
Marufacturar:  METTLER TOLEDO Madel; SevunEasy pH
SerislNo 1230525212 Type: Banch top
Sorisl Mo 1230825212 Type: Eerch top
10 New: LIS WAS D03/2553
10Ma: UIAE WAS.003/2553
Date of Calibration: 24 March 2023 Page 2 of §
Date of Calibration: 24 March 2023 Fage 306
Location: Chemical Calfration Laboratory, Matioral Food insttute -
Calibration Results:
Environmant Conditian: Ambient Temperaturs: (234 £ 18 ] °C Relative Humidity: [ 22 3 ) %
1. Calibration af pH Mater [ Marusal Temperature Compansaton at 28 °C )
‘Condition of Equipment: Good Candtion
Condition af this Resuss of Calibration [ DC Vottage Standard Awseage Indicator Raading Uncartainty | Cowsrage Factor
BH (mv) mv o {4mv) 13
1 Calibration Method In W on direct suandard voitage callbrator and
certied reference material (CRM) o a14.120 414 0.00 0.58 200
2. Rafarenca Standands | Cartified Retarance Materist ] 205,614 Py 200 Ty 200
Ingtrusnants Seris) 11D No. Manubsetursr LCartificsts No. Dise Dt 4 177 464 178 a0 0.58 200
2.1 DC Veitaga Caliestar 2709007 Fluke 22E1850 17 v 2023 & EXC) = £00 0.58 200
2.2 Digital Thameometer 2708007 Fluks CCAS0857401 30 Cotaber 2023 T 0000 o 7.00 058 200
2.3 Therme-Hygra Meter NFLETHODT PONPE TE 65055501 21 Septemiber 2023 L il il am 958 00
10 AT7.450 amr 10.00 ¥ T
Canified Reforence Material Lat. e, Manufasturer Bat Expire Dats £ =0
2.4 pH butler 4,008 [Primary pH buffer Sclution] eraese CPacham PHZIELS 16 Fabruary 2025 = Gt . i L e
1 -ata17 414 1400 058 200
25 pH utler 6,865 (Primary pH buffar Sclution) e7ae08 GRacham FHIITLS 16 Fabeuary 2025
26 pH butter 10,01 [Frimary pH buffar Sclution] 7311 CPacham PH220L5 16 Feteuary 2024 e o e e |
H Esectrods :
27 pH bnuler 7,00 [Sandard pH bier Sotaion) L CPRAcham PHI07.LS 16 Febeunry 2024 Equipmmne | pHE Typde’. -Chméad Maclnoe:
Manufacturer;  METTLER TOLEDO Modsl:  InLab Solds
3. This carsfication is tracaable fa Tha Inlmessonal Syster of Unt {51 Uri)
Saeinl No: 1156883 Do, NiA
31 Instruments No 2.1 through NSC-TISI-TES 17028 Laboratory Accredition of Galbrason No.0o0g
Purfarmance of Electrode system  {Thres-Point Calibration al pH 4, pH 7 snd g 10)
A2 Instruments No.2.2 through NSC-TISITES 17025 Laboratory Accresition of Calbrason No.0061 o PH4: B 7 M0 oh{10)
33 Instruments Ne.2.3 through NSC-TISITIS 17025 Laboratory Accresition of Calbration No. 0061
Cenified Value AVSRSON IRt Hisscn —— uncerainty Covarage Factor
3.4 Canified Refranca Matarial No, 241028 ¥RoaEb o ¥ Hamad cal ve Slops (%)
Foerir: bl ‘Solution B25°C [pH) oH m (2pH) (")
pregamtion and cerifiad by CPAchem Lid & accrested 1o IS0 17034 =
Lt vt 4.008 a1 187 0.0071 200
6865 606 2 9788 00075 200
45 Cartfied Refersnce Material o 2.7 vmoeatinin  BIM RefN H-13 Lot 25 05 2022 BIM Refls He16 Lol 02.05.2022;
BiM Ref =13 Lom 25,05 20022 BIM Refi H-16 Lot 02.06.2022, tha 10.010 10.01 160 ) 00088 200
Standard h -
acoredied 1o 18] 17034 and ISCVIEE 17025 piris e = ' e 20
4. Thi certibad coly for
5. This rat of and place only.
M. N de%_
F-C5-012 Revision: 01 Date: 20-04-65 F-C5-012 Revisian: 01 Date: 20-04-65 1
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Certificate No.: 2302181-001-01 Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD (pH Meter) Equipment: [igital Thermometer with RTD:  (pH Meter)
Resolution: ol ¢ Model:  SevenEasy pH Resolution: 0.1 ¢ Model:  SevenEasy pH
Serial No.: 1230525212 ID No.: UAE.WAS.003/2553 Serial No.: 1230525212 ID No.:  UAEWAS.003/2553
Manufacturer: METTLER TOLEDO Manufacturer: METTLER TOLEDD
Date of C 24 March 2023 Page 4 of § Date of Calibration: 24 March 2023 Page 50f 5
Location: Chemical Calibration Laboratory, Natienal Food Institute Calibration point: 15.0, 25.0 and 30.0 L
it Ambient Bg o+ 1°¢ Calibration result:
Relative Humidity 55% £+ 5 %

- The probe was immersed in liquid bath or dry bath to @ minimum  depth of 120 mm,
- Description of probe, model ©  N/A SN NfA
Dimension of probe : Diameter 3 mm., Length 120 mm.,

Conditien of this results of Calibration: Sheath material 1 N/A

1. Callbration Method @ - In house method: W-TE-025 by with standard
- The Calibeation is by with a known P uuC* Reading d C ion Value v
from a standard resistance thermometer. . c) Temperature (°C) (o) +(°C)
- The temperature scale in use at this laboratory is the International 15.2 14,993 -0.2 0.12
Temperature scale of 1990 ( IT5-90 ). 252 24,999 -02 012
2. Reference Standard Instrument : 30.2 29,999 -02 0.12
Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 ABS3S7 NATIONAL
Platinum Resistance Thermometer (PRT) 385 509201 AEpELy | Tl ,,é'g%‘}m
Support Equipment ;- Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, 5/N: 3415922
3. This certificate is traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated. Mote
5. This result of calibration was found accurate as shown on date and place of calibration only. = LLC* ; Unit Under Calibration

6. Condition of Calibrated itern :  Good
7. Result of Calibeation :

Without adjustment D After adjustment

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,
providing a kevel of confidence of approximately 95 %.

. msplsls e
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CONDUCTIVITY METER Certificate No.: C24230058
Lab 855 Issued Date: 16 March 2023
Serial No. (or ID.): 16300356 Job Neo.: KEPR2304472
Manufacturer: S| Analytics Page: 1of 2
Electrode Serial No. 16070067 Model : LF413T Brand : Sl Analytics
Condition: In Condition
Customer: United Analyst and E: ing C ltant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
B kak, Prak Bangkok 10260 Thailand
Environment Condition Temperature 23 'C F - 2 b+
Humidity 50 %RH % 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr.Atachai Ngamchanat
Calibration Date: 16 March 2023
The Method used: In house method, CAL-WI-48, base on ASTM D 1125-14 and D 5391-14
Traceability:

This certificate is traceable to the Sl Units maintained by CRM of NIST{SRM) through
CPA chem Co., Ltd. (ISONIEC 17034) Certificate No. 838312, B38313, 838316

(Mr. Atachai Ngamchanat) (Mr. Nitinun Srihawan)

Person in charge Authorized signatory
Thia cartificate is lsued the units of measuremant accarding to the intematcnal System of Units (SI). 1 provides iraceability of measuremant to
imernational o natonal standard of offher rational sanderd laborstones.
“The measurement uncertainty staled is the expanded uncertainty which is obtaned from the standard uncertainty muliplied by the coversge facior (e=2) o

provide a level of confidence of SN Itis with the Guide to Expression of Uncertainty in Measurement (GUM).
Tresa resuits may be affectsd by deviations from speciied condiSons. Tha results relale ony o ha items fesind, calbrated or samplec. The mepord shall

not ba I of DKEH kg

whsin sy penTuTall 4l

DKSH Tecalogy Limind

2533 10280

‘Bangehal, 10260

2833
Prons: +85 2638 7000

I.Bﬂﬂ'l‘ihimﬂﬂll

CAL-FM-C24-09: 12 Sep 2022

&= DKSH

nuifluinu: KSPR2304472

Delivering Growth - in Asia and Beyend.

lunsresaudnaiasinfiuinaay

wilartaeda: CONDUCTIVITY METER su: Lab 955 wrnamatas: 16300356
RATIRABY (Fu) wETaEEL (F)
16 Mar 2023 TwniRsadn 16 Mar 2023 HUILLMR
unk | ind Unfi | aind
Ganeral
= 0 1. nmmm:.m*m = n
= O 2. Avwdzw ( godlddionns, nuli-uanieto) = o
= O 3. v On - On w¥e (On-Off Swicth) = [m]
@ | o | 4 luoa(Keypad) m | o
= O 5. wi1ea (Display, Screen Contrast) = o
Spectrophotometer
o O 6. usefulvvh (Battery Backup) >= 2.5 VDC o o
0 0 7. dimmpufianarmumafiu (Wavelength Control) [m] [m]
] ] 8. mrmurinfu (Wavelength Check) (] (]
O O 9. umAsriwlauss (UV < 3,000 hour) o o
O O 10, umaridlausta (Visible < 5,000 hour) o o
O O 1. waeiauRiofieuns (Carousel Module) [m] [m]
pH Metar and Conductivity Meter
= O 12, BfinTnar | Electrode and Connection Cable ) = o
o o 13, ssfusnsasa1elu Electrode (Level KCI ) o o
m| 'm 14, shilafuaiy Electrode (Dust Protection Hood) [u] [m]
O O 15, wduluiinTns (Stand) o o
Turbidimetsr
=} =] 16.  Aavweuilrnge (No Sample) [u] [m]
o o 17, swhunsAasdTesnuse (>= 2.5 i 3.0) o o
Automatic titrator
(] ] 18.  @nm Piston Burettes ] (m]
(] (m ] 18.  Function Rinsing and Dosing (m] a
o o 20,  muveswuussplnsoilsnay ] ]
il Elactrode 16 25.1°C Tau Control Waterbath fl 25.0 £0.1°C
Mr.Atachai Ngamchanat
i Bumscatirs T 6 Service Enginesr
DKSH Techckagy Livded i’ 2 \
e ot o naslumunu

Delivering Growth - In Asla and Beyond. CAL-FM-A31-0% 20 Jul 2022

&z DKSH

Certificate No.: C24230058 Page: 20f 2
Callbration Results:
Before Adjustment
Standard Unit Under Calibration Caverage Factor
Correction Uncertainty ( + )

Conductivity Solution Reading (k)

25000  pSfem 245 uSiem 0500  pSiem 2,00 0.21 WSlecm

14130 pSlem 1403 pSiem 100 pSiem 2.00 9.0 uSiem

1113 m&icm 108.5 mSicm 2.80 mS/cm 2.00 0.67 mSiem

After Adjustment ; at 1413 uSicm

Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( )

Conductivity Solution Reading (k)

25000  pSlem 248 uSfem 0200  pSlem 2,00 0.21 uSiem

14130  uSfem 1413 uSfem 0.0 uSiem 2.00 9.0 uSiem

11.3 mSicm 108.8 mé&icm 2.50 mSicm 2.00 0.67 mSicm

The End of Certificate

whiin fumscsry e TuTal din
DRSH Technology Limied
a3 T 1a260 N
2533 Suktvamvk Road, Bangohak, Phvakhanong, Banghok 10260
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CORPORATE SERVICE

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
UIPMENT CALIBRATION STI 1

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

Received order :
Calibration Date :

Amblent Temperature :

Relative Humidity :

Calibrated by :

Approved by :

Electronic Balance

Mettler Toledo

XSR205

C210685304

UAE. WA 0102565

CAL-FM-C24-08: 12 Sep 2022

NEC-TIEITIBTTIZS
CAUBRATION 00te

Cert.No.: 23MM113
Page.: 10of3

United Analyst and Engineering Consulant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phakhanang,

Bangkok 10280

Balance Room

26 April 2023
26 April 2023
15°C1040°c
30 % fo 80 %

Man Pattanapongpaiboon

S0t

;\pplmved Signatory

{ ) Pomnthippa Tameyakul

{ ) Malea Butkruea

() Suwit Imjai
Issue Date : 2 May 2023
The Uncertainties are for a confidence probability of appr ly 95%
be repn
poraie Ser
Ll
wenaslunugy

A 0053700



Equipment : Electronic Balance Cert.No.: ZAMM113

Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-045900C-2
Procedure used :-

Calibration were using in-house calibration procedure CP-0B01 according to direct

measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1} Siandard Weight Sat (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on at the paint d by

4. This cerificate is not certified for any commercial transacion.
5. This cedification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adj by Internal Cali
Range capacity : D g to &1 g Resolution 0.00001 g
8 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (g) ta) (tmg) (k)
&0 79.99992 +0.00008 0.15 2.00
200 199.9995 +0.0005 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
BO 0.000007
200 0.00004
Ll
enenslum

a 1158272

L
S8
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ey
CORPORATE SERVICES & EQUIPMENT CALIBRATION AND T NG ES EQI/:"\’}:
ol

5344 PATTANAKARN ROAD SO0 13, SUANLUANG, SUANLUANG BANGKOK 10250 ;s

WEC-TIBLTISTIIE
TA000-2%  FAX.0.2719.5484 CALIBRATICN 2604

Cert. No.: 23TM373

Page: 10of 3
. . .
Certificate of Calibration
Eguipment : Hot Air Oven
Manufacturer : Memmert
Model : UF 55
Serial No. : B212.0411
1D Ne. : UAE WAD.DOS/2556
Submitted by : United Analyst and Engineering Consultant Ca., Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 11 - 12 April 2023
Ambient Temperature : (26+10)°%
Relative Humidity : (50+30)%
Calibrated by : Krisda Males
Approved by : tmﬂju i
Approved Signatory
{ ;) Pornthippa Tameyakul
(/} Malee Butkruea
{ ) Suwit Imjal
Issue Date : 24 April 2023
The Uncertainties are for a confidence probability of approximately 95%
'
wnarsluemugu

A 0053359

Equipment : Electronic Balance Cert.No.: 23MM113
Condition As-Received :  Used liem Page: 3of 3
Reference : 2304-04590C-2

Result of calibration
2. Effect of off center loading

A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

o Maximum difference betwean
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading

(g) (g) (g) tg) tg) (g)
=0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading  Correction  Uncertainty Factor
(g) (g) (g) (+mg) (k)
Unigad 0.00000 0.00000 0.014 211
il 0.05 0.04992 +0.00001 0.015 209
0.1 0.09999 +0.00001 0.015 2.07
1 1.00000 0.00000 0.018 204
5 5.00000 0.00000 0.026 2.00
20 20.00002 -0.00002 0.045 2.00
50 50.00002 -0.00002 0.080 200
80 B0.00002 -0.00002 0.15 2.00
100 100.0000 0.0000 017 200
150 150.0000 0.0000 0.29 2.00
200 199.9099 +0.0001 0.29 2.00
The reported uncerainty of measurement was based on a standand ur iplied by a I

factor k , providing a level of confidence of approximately 85 %.

-olo-
v
onsslumu
a 1159271
Equipment : Hot Air Oven Cert. No.: 23TM373
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2304-01560C-1

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
methed with Data isition which with Temperature Detector { RTD ) and
Thermocouple Type T.

The temperalure scale used was basad on ITS-90,

Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348728 MYS8003411 22LM165 26 Nav 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is tracaable to the International System of Unit

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
gil ] Finished
emp. {°C ) 27 28
i A REL.Humid. { % ) a5 a4
AC Supply ([ Valt ) 221 220
] )
1 3
L Ref. Std. ID No.:
H 3 ; e $ Calibration Point
AT Position :| (120 to 180 )°C | (104)°C
s 6:'2;'— c /
e ] 1 18-20TC01 | 20RTD-21
o 5 2 18-20TC-02 | 20RTD-2/2
3 18-20TC-03 | 20RTD-2/3
4 18-20TC-04 | 20RTD-2/4
Probe Installation Details : Dimension of Chamber : 3 15201005 203TD:2/5
a= 50 em D= 050 m 6 18-20TC06 | 20RTD-2/6
e W= 0.80 Al 7 18-20TC-07 | 20RTD-2/7
i SRR g e B 18-20TC08 | 20RTD-2/8
Capacity = 0.30 m 9 (ref.) 18-20TC-08 20RTD-2/9

W,

wenanslueuny
a 1158261



Equipment : Hot Alr Oven Cert. No.: 23TM273
Condition As-Received : Usad ltam Page: 3of3
Reference : 2304-01560C-1
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperatura Source
Fresh air setting : Close
Calibration | UUC* uuce Temperature Temperature | Overall |Coverage|
Paint Selting | Reading stability i i iati Factor
(°C) eyl ¢ch (£°C) {'C) {°ch k
104.0 104.0 104.0 0.054 0.59 0.85 2
1200 120.0 120.0 0.12 0.89 1.5 2
180.0 180.0 180.0 0.12 15 25 2
Callbration T (*C)
Paint Position 4
(%) 1 2 3 4 5 6 7 B8 |9(ref)| (+C)
104.0 104.512) 104.016 [ 104,542 | 104.407 [ 103.704 | 103.729 | 104.167 [ 104.158 | 104,001 0,42
1200 120,317 119.768 [ 120.524 | 120.232 [ 118.363 | 118,209 119.888 | 119.797 | 119.735 1.1
180.0 180.878| 179.619 [ 181,357 | 180.871 [ 179.303 | 179.139| 180.230 | 180.055 | 179,960 1.1

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest i of r ire at any one sensor,
Temperature uniformity : The i difference of at any sensors and the measured
temperaiure at the reference location which are observed at tha same time or at as close an cbservalion lime as
possible to determine the pattern or F ity within the chamber under steady-state conditions,
Overall Variation : The Difference of the maximum and mini measured Ii] ohservation.

uuc® : Unit Under Calibration
Nate : The repered uncertainty of measurement was included stability and excluded uniformity .

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

-alo-
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PerkinEimer®
For the Better
Component List
Compon;z:’EISpecmc Serial # Software Version Configuration Notes
LS55 81440 4.00.03
Parts Lists
Test standard Used
Part Number (if
applicable) Description
C 520-7440 Stanadard Fluorence Intensity Filter
B050 7805 Sealed Water Cell
Additional Tools Required for PM
(e N'.""ber u Description Quantity Serial # Callbetioniiue
applicable) Date (mm/vy)

wnanslueuny,,. ,
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PerkinElmer'
For the Better

LS 45/50B/55 - Preventive Maintenace report

Company Name: United analyst and Engineering Consultant Co.,Ltd.
Address: 3 Soi Udomsuk 41, Sukumvit Road, Phrakhanong, Bangkok 10260
User Name : K. Primpun WO Number: WO0-01624974
Telephone Number : 02-763-2828 Certificate Number : FLR1001-2023
c"s‘g"‘?’ Support Tanongsak P.M. Number lofl
ngineer :
PM Performed: Next PM Due Date: 2 Feb-2024
-Feb- _Feb-
(DD-MMM-YYYY) 2-Feb-2023 (DD-MMM-YYYY)
Scope
The purpose of this PM is to ensure the continued i ity of the Perkir F

by inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

General Instructions:

The customer must provide the engineer ional data to recent i prior to
starting hePM. Always check with the customer before making any changes that may affect the customer’s analysis
should be signed by an authorized PerkinElmer and customer representative and left with the customer. Update the
PM sticker and instrument logbook as required.

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
ication may be inany form or translated into any language without the prior, written

permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose. PerkinElmer shall not be liable for incidental or consequential damages in connection with the
furnishing or use of this document.

tana'r:‘laiﬂwquage \
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PerkinEimer’

Fne the Retter

Procedure Checklist
Use (V) to check off those steps in the checklist that have been completed.
1. General:
Review the instrument performance with the customer and document any recent
problems.

Perform general inspection of system for cleanliness.

2. Optical checks and Clean:
Lamp Alignment/Intensity

Sample Compartment and Windows
Mirror and Grating Alignment

Filter Wheel

Cell Holder Alignment

3. Mechanical:

Physical inspection — Please write any comments in the additional comments section.

Grating Drive Mechanism.

Slit Drive Mechanism.

Sample Holder

4. Test:
Emission Wavelength Accuracy.

gth A y Actual Value Validation Criteria
Accuracy Limit
Target Peak (nm) (nm) +J- (nm)
Target Peak # 1 253.7 254.0 +1.0 nm
Target Peak # 2 507.3 507.4 +1.0 nm
Target Peak # 3 626.0 625.8 +1.0 nm
'
wonaslueauny,,, .
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PerkinE PerkinEi

Fae the Retter Fae the Retter

Water Raman Sensitivity
Excitation Wavelength Accuracy.

Actual Value
A y Actual Value Validation Criteria
imi Signal to Noise 288:1
Target Peak (nm) (nm) Acciracyllint g
+/- (nm)
Target Peak # 1 253.7 253.2 +1.0 nm Drift 0.03
Target Peak # 2 365.0 365.4 +1.0 nm
Target Peak # 3 507.3 508.0 +1.0nm Stray Light
Emission Slit calibration. Actual Value
Stray Light at 290nm 2.64
Emission Slit Actual Value Validation Criteria
Acciiscyjii Stray Light at 300nm 077
Target Value (nm) (nm) +/= (nm) y Lig
Target Peak # 1 25 2.63 +0.5nm
5. Accessory (where applicable):
Target Peak # 2 5.0 4.75 +0.5 nm
O Micro Plate Reader
Target Peak # 3 10.0 9.99 +1.0/-0.5nm O Integrating Sphere
O Multi Cell Holder
Excitation Wavelength Repeatability. O Water Jacketed Cell Holder
D BHC. et
Emission Slit Actual Value Validation Criteria
— 6. Review:
Target Value (nm) (nm) Acciracyllint i i
+/- (nm) Review with the customer PM work performed.
Target Peak # 1 25 257 +0.5 nm Review with the customer routine maintenance procedures.
Discuss recommended customer-supplied materials to have on hand
Target Peak # 2 5.0 5.08 +0.5 nm Attach PM sticker.
Target Peak # 3 10.0 9.80 +1.0/-0.5nm O Update Logbook.
' '
wnaslunue,,,, enatlununy,,. .
DRE Services Ca.Ltd.
DQE Services 32 50i Ladpmo-Wanghin 55, Ladpeno-Wanghin R, Ladpesa, Ladprao, Banghok 10230 A
Phane : +66 {012 538 2054, Email - dgeservicesinfo@gmail com acacaa v
Additional Comments CERTIFICATE OF CALIBRATION
C garding the PM Certificate No.:  SP23-021 Page 1of 5
R intensity low Customer :  United Analyst and Engineering Consultant Co.,Ltd, (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260
Luocation of calibration :  Laboratory 315
Review Equipment :  UV-Vis Spectrophotometer
The PM checks and if ) P tests for LS have been Manufacturer :  Agilent Technologies
Model : Cary 60
This LS 45/50B/55 Passes Fails O the PM. Serial No.:  MY15410009
Review of Preventive Maintenance:
Authorized PerkinElmer Representative: Date: 1D No. @ MNIA
’4/ Vi 2-Feb-23
; (DD-MMM-YYYY) Recelved Date : 20 May 2023
Authorized Customer Representative: Date:
‘6 > )-Feb-23 Calibration Date : 20 May 2023
o (DD-MMM-YYYY)
Issue Date : 23 May 2023
Condition Instrument :  Good
Calibrated by : Tl .:‘u_ Approved by :
( Mr.Tanmwut Rittidach )
Technical Manager Quality Manager
‘The calibeation resdt is applied only w0 the above calibrated iem sad wes fousd sccerste s shown oa dile and placs of calibration caly
v and its traeability b recognized rationsd stuadards and to & corresponding
ray ot be repeoduced oder tham in full except with the prior wrinen appeoval of the [ Ca, Lad
'
wnasluemung,. .

tanmslu'muqu



DOE Services Co. Lul
n QE Services 32 Sei Ladprac-Wanghin 55, Ladprso-Warnghin Rd, Ladprao, Ladprao, Banghok 10230

Phane : +66 (D)2 538 2054, Email : dqeservicesinfo@gmail com e s

REPORT OF CALIBRATION
Certificate No.:  SP23-021 Page 2of5
Environment Condition: Ambient Temperature 25 £ 5 .C
Relative humidity 55 £ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 05935 22 October 2023
Absobance Standard set 25757 95929 22 Qctober 2023
‘Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Widthof UUC: 1.5 nm.

Scan Speed of UUC : 60 nm/min

Scan Interval of UUC : 015 nm.

Iution of UUC: Pt ic  0.0001 Abs.

Wavelength 0.1  nm.

DQE Services Co.Lud.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Re., Ladarao, Ladprss, Bangkok 10230

Phone : +66 {012 538 2054, Email ; dgeservicesinfoi@gmail.com T ez

REPORT OF CALIBRATION

Certificate No. : SP23-021 Page 3 of 5

Calibration Results : Without adjustment

FM-708-00 RO1 17113001

I.Bflﬂ"libl'm‘l.lf]ﬂ

DQE Services Co. Lid.

EM-08-02 RO1 101172020

Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertainty | Coverage fuctor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5787 0.5742 0.0045 0.0031 2.00
2l 1.0490 1.0423 0.0067 0.0029 2,00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
i 0.5607 0.5577 0.0030 0.0034 2.00
1.0247 1.0234 0.0013 0.0035 2.00
2.1229 21171 0.0058 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
B 0.5236 0.5184 0.0052 0.0029 2.00
0.9634 0.9607 0.0027 0.0029 2.00
1.9763 19715 0.0048 0.0081 2.00
0.0000 =0.0001 0.0001 0.0028 2.00
0.5191 0.5159 0.0032 0.0031 2.00
45 1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 0.0087 2.00
00000 0.0000 0.0000 0.0028 2.00
0 0.5523 0.5501 0.0022 0.0030 200
10809 1.0808 0.0001 0.0030 2.00
2.0391 2.0336 0.0055 0.0081 2.00
0.0000 0.0000 0.0000 0.0028 2,00
a5 0.5601 0.5585 0.0016 0.0031 2.00
1.0512 1.0485 0.0027 0.0030 2.00
1.9294 19317 -0.0023 0.0083 2.00
Ll
weneslunugy

DOE Services Co. Ltd.
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd,, Ladprao, Ladprao, Bangkak 10230

DQE Services 32 Soi Ladprao-Wanghin 35, Ladpmo-Wanghin Rd., Ladprac, Ladpmo, Bangkok 10230
Fhone : +66 (012 538 2054, Emsil : dgeservicesinfo@gmail. com e rm s
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4of 5
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) {Abs) [Abs) {Abs) (Abs) k
00000 00000 0.0000 0.0050 2.00
= 0.7478 0.7436 0.0042 0.0058 2.00
G 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8648 0.0038 0.0064 2.00
0.0000 0.0000 0.0000 0.0050 2.00
i 0.2912 0.2908 0.0004 0.0052 2,00
0.0000 0.0000 0.0000 0.0050 2.00
30 0.6448 0.6398 0.0050 0.0058 2.00

FM-T08-02 ROY 171172001

I.Bflﬁ"li‘bl'm‘l.lf]ﬂ

DQE Services
Phone ; +&6 (D)2 538 2034, Email : dgeservicesinfo@gmail com Freriea]
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 50f5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor
| (om.) {aim.) (nm.) (nm.) L1
24172 2420 -0.28 0.18 2.00
279.45 2795 0,05 0.18 200
287.81 1875 0.31 0.18 200
334.06 1S 0.56 0.18 2.00
360.93 360.3 0.63 0.18 2,00
418.59 418.0 059 018 200
445.04 4453 0.64 018 2.00
453.66 4530 0.66 0,18 2,00
460,02 459.6 0.42 0.18 200
536.59 536.4 019 018 2.00
637.98 6383 =032 0,18 2.00
431.38 4310 038 0.18 2.00
472.50 4725 0.00 018 2.00
51347 5135 -0.03 0.18 2.00
528.88 5290 .12 0.18 2,00
573.17 5730 0.17 018 2.00
58535 585.0 0.35 0.20 2.00
684,40 684.5 0,10 0.18 2,00
740,72 410 -0.28 0.20 2.00
T48.55 748.5 0.05 0.18 2.00
BOT.05 BOT.0 0.03 0.18 2.00
B79.28 879.5 022 018 2.00
Remark © - UUC = Unit Under Callnration
< WiA = Not Avaiable
- i U bs saatesd ns v of' multiplied by the k,
which for = i ility of s i e
- * Indicases son TISI ceredited
- End of Certificate -

FR-706-02 R 171172021
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Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer *Agilent Technologies”
Model AAZ40FS, Serial No. MY13160001
2. Working standard solution “Inorganic Ventures™
Multi Analyte Custom Grade Solution, Lot No. S2-MEBT08640
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Sei Udomsukal, Sukhurmwvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verffication of Atomic Absorption Spectrophotometer
(WI-500-02-30)

2. Estimation Uncertainty of Measurement in Analytical Chernistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/l at 228.8 nm.Cd, 0.10,0.20,0.20,0.50,0.70 mgfl at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 me/L at 324.7 nm.Cu, 0.10,0.20,0.50,0.70,1.00 mg/l at 2483 nm.Fe, 0.20,0.50,0.70,1.00,1.50 me/l
at 217.0 nm.Ph, 0.05,0.10,0.30,0.50,0.70 mg/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 meAl at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 mg/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba”, “PanReac AppliCherm®
Cadmium Lot Me. 1152457, Chromium Lot Ne. 1793249, Copper Batch No. T117098A, Iron Batch No. T12608TA,
Lead Lot No. 1227873, Manganese Batch No, T1092284, Nickel Batch No. T270178A, Zinc Batch No, TB20140A
AMBIENT CONDITIONS : Temperature 22 °C  Relative hurnidity 58 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference
Material traceable to Mational Institute of Standards and Technology ( NIST ) by Tk alical Chermnistry
Laboratory. The results are attached herewith,

( Mr. Danai Srithongkum )

Calit by 1

2 Mipa‘i’
( Mr. Atipat Ratana )

Acting Director of Analytical mistry Laboratory
Ref. 2015266012600366001
Issued Date : 15 February 2023

The results relate only to the items tested/calibrated o value assigned.
Advartising the Aeport/Certificate and publicity o the results except in full are probibited unless witten pemmission is obtaned frorm the governer of TISTA

FMBLMTCO0Z Rav.d.
Head Office
35 Mu 3 Tarmbon Khiong Ha, Amphce Khieng Luang,
Changwat Pathumthani 12120, Thakard
Tel. (66) 0 2577 9000
Fao: (56) 0 2577 9009
E-mail : rurnpaigetistr.orth Website:wwwtistr.orth

Office/Laboratory Office
50i 1C, Bangpoo Industrial Estate, Sukburrit Road, 15 Phahoryothin Road, Chatuchak, Banghok 10500,
Armphoe Muang, Changeat Samutprakan 10280, Thaland  Thailand v

Tel. (66} 0 2323 1672-80 exdt. 115, 116 retwhmﬂizzs. sy
Fax, [66) ) 257% 8592

Fau, (66) 0 523 9165
E-rral : mtcgtistronth E-mail ; sumaleegtistrorth

TTISTR

Request No. 25-66 / 0323 1/5 MTC. ACL. No. 387 / 66
CALIBRATION DATA
1. Noise Level
Element Cd Cr Cu Fe Ph Mn Ni Zn

0.0020 0.0000 0.0008 0.0000 | -0.0009 | 00021 -0.0016 | -0.0022
0.0015 0.0006 0.0005 | -0.0009 | -0.0014 | 0.0018 0.0002 -0.0023
0.0014 0.0006 0.0010 | -0.0009 | 0.0015 0.0008 | -0.0004 | -0.0015
0.0021 -0.0008 0.0013 | -0.0010 | 0.0005 0.0005 | -0,0008 | -0.0004
0.0020 | -0.0012 0.0004 0.0003 | 00004 [ 0.0001 -0.0024 -0.001

0.0021 -0.0011 0.0011 0.0003 0.0006 0.0009 | -0.0002 | -0.0013
00017 | 00009 | 0.0001 -0.0015 | 00010 0.0007 0.0001 -0.0016
0.0024 | -0.0012 | 00004 | -00002 | 0.0008 | -0.0005 | -0.0012 | -0.0019
0.0011 -0.0002 0.0015 -0.0004 0.0004 00008 -0.0003 | -0.0017
Absorbance 00017 0.0000 0.0009 0.0004 0.0001 0.0015 -0.0009 | 00024
0.001% [ 00004 [ 0.0004 0.0000 | 0.0006 0.0010 | -0.0005 | -0.0016
0.0016 0.0025 0.0003 0.0005 0.000% -0.0008 -0.0013 -0.0016

0.0018 | 00014 0.001 -0.000¢ | -0.0006 | 00010 | -0.0004 | -D.001T
0.0019 | -0.0006 | 00011 | -0.0008 | 0.0011 0.0004 | -0.0003 | -0.0005
0.0024 0.0003 00005 | 00012 | -0.0002 | 00012 | -0.0006 | -0.0011
00023 | -00012 | 00006 | -0.0007 | 00002 | 00014 | 00012 | 00013
00020 | 0.0014 | 0.0009 | -0.0018 | 00003 | 00012 | 00012 | -0.0013
0.0010 | -0.0015 | 0.0002 0.0004 00017 | 00011 | -0.0018 | -0.0013
00016 | -0.0011 | 0.0013 0.0003 0.0007 0.0026 | -0.0006 | -0.0006
00001 | 00007 | 00009 | -0.0003 | 00008 | 0.0008 0.0000 | -0.0001
Average Absorbance 0002 -0.001 0.001 0.000 0.000 0.001 -0.001 -0.001

Continue 2/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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The results relate only to the fems testedicalibrated of value assigned.
Acwartising the Repont/Centificate and publicity of the results escept in full are prohibited unless written parmission Is obtained from the govemnaor of TETA.

FMBLMTC.002 Rev.d
Head Office Office/Laboratory Office
35 Mu 3 Tamibon Khlong Ha. Amphoe Khlong Lueng, 5o 1, Bangpoa dustrial Estate, Sukhurmit Road, 194 Phahoryuthin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thalland Amphoe Muzng, Changeat Serrutprekan 10260, Thaland  Thatland

v
Tel (66) D 2577 3000 Tel, (66} 0 2323 1672-80 ext. 115, 116 T mmmmlmmi sa7
Fax. [5€) D 2323 3145 Fa“ 6] 0 2: &

Faw, (66) 0 2577 5009
E-mall - rumpai@tistr.or th Webstewwititrorth  E-mai : mtcgtistr.orth E-mail : sumaloegtistr on.th

MTISTR 7ITISTR
Request No. 25-66 / 0323 2/5 MTC. ACL. No. 387 / 66 Hesest No. €260/ 0023 2 MEC ACL Ho, 281260
2. Precision 3. Trueness
Element] Conc. [ ave.| s0 |sRsDl 3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
(e Abs, Elerment | Standard Value of RM|  Reading Error of A ment | Error of M Unc
0.02 | 0.0085 | 0.0084 | 0.0090] 0.0089 | 0.0089 | 0.0090| 0.0086 | 0.0092 0.0090| 0.0089 | 0.009 | 0.0003| 288 {me/U {mg/0 {mg/) (%) {me/y
cd | 030 |0.0993]0.1001 | 0.1007| 0.1002] 0.1004] 0.0995] 0.0997 | 0.0998 | 0.0999 | n.0996 | 0.100] 0.0005 | 0.05 0002 o021 000 L] 20005
070 |0.2238| 0.2229 0.220 0.2299| 0.2243 ] 0.2233 ] 0.2235 | 0.2231 | 0.2251 | 0.2200] 0.224] 0.0007] 0.33 2 050030 0298 L2 G 2 0%
0.10 | 0.0088] 0.0087] 0.0094 0.0086] 0.0086 | 0.0091 | 0.0099] 0.0095 | 0.0076 | 0.0085 | 0.009] 0.0006 | 7.25 g.roor DAL 0026 i = 0008
o | 030 |0.0257| 0.0265] 0.0255| 0.0270] 0.0266 | 0.0258] 0.0261 | 0.0262] 0.0270 | 0.0262] 0.026 | 0.0006 | 225
' 3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
0.70 | 0.0573| 0.0590] 0.0580] 0.0576 | 0.0578 | 0.0579 | 0.0593] 0.0599] 0.0586 ] 0.0594 | 0.058] 0.0008 | 1.51
Element | Standard Value of AM| Reading | Eror of Error of Uncertainty
0.05 | 0.0083 | 0.0084 | 0.0084 | 0.0075 | 0.0086 | 0.0086 | 0.0081 | 0.0080 0.0087 | 0.0092 ] 0.008] 0.0005 | 5.45 [
{ma/) {me/l) (mg/l) (%) {ma/1)
cu | 030 [00930] 0.0asa] 0.0026 0.0920] 0.0935| 0.0932| 0.0028] 0.091 | 0.0427 ] 0.0436 | 0.043] 0.000s | 1.a1
0.1001 0.101 0,001 090 + 0,009
070 | 0.0981] 0.0992 0.0990 0.0997| 0.0977 | 0.0986 | 0.0990] 0.0982 0.0988 | 0.0980] 0.099 ] 0.0006 | 0.63
Cr 0.3003 0293 -0.007 2403 <0012
0.10 | 0.0109] 0.0104 | 0.0087| 0.0100 0.0087 | 0.0094 | 0.0102] 0.0092] 0.0094 | 0.0100 | 0.010{ 0.0007] 7.5
0.7007 0,608 0053 752 +0023
fe | 050 |0.0456| 0.0a12| 0.0a50 0.0444] 0.0450] 0.0455 ] 0.0455 | 0.0441 | 0.0446 | 0,090 0.005] 0.0008 ] 1.27
1.00 | 0.0904 | 0.0901 | 0.0891 | 0.0876 | 0.0873 | 0.0901 | 0.0876 | 0.0886] 0.0879| 0.0901 [ 0.089 | 0.0012[ 1.38 3.3 Reading on wavelength- Copper (Cu} at 324.7 nm.
0.20 | 0.0093| 0.0099 | 0.0104 | 0.0102 | 0.0104 | 0.0109 | 0.0102 | 0.0103 ] 0.0115| 0.0117 | 0.010| 0.0007 | 6.85 Elemnent | Standard Value of RM Readlng Error of h Ervor of M Uneertainty
b | 070 [00344] 0.0336] 0.0236| 0.0328| 0.0338| 0.036 | 0.0336] 0.0331 | 0.0343] 0.0350] 0.034] 0.0007 | 202 {ma/h) fa— (mg/) (%) (ma)
150 | 0.0709| 0.0718] 0.0706] 0.0713| 0.0698| 0.0718| 0.0712 0.0713] 0.0715| 0.0719 ] 0.071 | 0.0006] 0.90 e e e e o0
005 |00115] 0.0130] 0.0131 | 0.0127] 0.0135 | 0.0136 | 0.0124] 0.0133] 0.0120] 0.0130] 0.013] 0.0006 | 4.88 i 500 e T e B
mn | 030 | 0.0709] 0.0700] 0.0714] 0.0708 | 0.0700 | 0.0705 | 0.0710] 0.0698] 0.0694 ] 0.0700 | 0.070{ 0.0007] 0.96 e, B o = e
070 |0.1619] 0.1623] 0.1646 | 0.1638] 0.1646 | 0.161a ] 0.1632] 0.1618] 0.1636 | 0.1652] 0.163] 0.0014] 0.83
0.10 |00113] an10s] 00113] a011a] ao110]00113] no117] 0.on1z| 00107 0.0117] 0011 0.0004] 345
ni | 050 |o0s09| 0.0s17| 00508 0.0502] 0.0517| 0.0516] 0.0516| 0.0523 | 0.0518] 0.0503 | 0.051 | 0.0007 | 136
1.00 | 0.0997| 0.1005 | 0.1006 ] 0.1006 | 0.0996 | 0.0998 | 0.1007 | 0.1000] 0.1013] 0.0999 0.100 | 0.0006| 0.55 Continue 4/5
0.05 | 0.0315] 0.0309| 0.0322| 0.0304 | 0.0329 | 0.0312| 0.0313] 0.0319] 0.0308 | 0.0311 | 0.031 | 0.0007] 235 INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
zn | 020 |0a705| 0.1728  0.1688 0.1693] 0.1711 | 0.1700] 0.170a | 0.1707] 0.1708 | 0.1688] 0.170] 0.0012 | 0.70
0.70 | 0.3559| 0.3572] 0.3548] 0.3560] 0355 | 0.3550 | 0.3579 | 0.3552] 0.3574 ] 0.3573 | 0.356 | 0.0011 | 031
Continue 3/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CEMTRE .
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3.4 Reading on wavelength- Iron (Fe) at 2483 nm.

MTC. ACL. No. 387 / 66

Element | Standard Value of RM|  Reading Errar of M t | Error of Uncertainty

(el (meg) {mg/) (%) (ma/l)

0.100 0.095 -0.005 5.00 + 0.014

Fe 0.500 0.474 -0.026 5.20 + 0.016

1.000 0.950 -0.050 5.00 + 0.029

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of AM|  Reading | Emor of M Errar of un

(mg/l) (me) (magA) (%) meg/)

0.200 0.207 0.007 3.50 + 0.014

Pb 0.700 0.673 -0.027 386 + 0.030

1.500 1.417 -0.083 553 + 0.061

3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm,
Standard Value of AM|  Reading Emor of Measurement | Eror of Measurement | Uncertainty

{mg/) (mg/l (mig) (56) (me/l}

0.04955 0.046 -0.004 T + 0.005

Mn 0.29970 0.299 -0.0057 1.90 + 0,007
0.69930 0.694 -0.0053 0.76 + 0.014

Continue 5/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
i

TITISTR

Request No. 25-66 / 0323 5/5
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

MTC. ACL. No. 387 / 66

Element | Standard Value of RM|  Reading Errar of Error af Uncertainty
(mgA) (mg/l {mg/l) (3] {mg)
0.1001 0,103 0.003 290 +0.013
Ni 0.5005 0.501 0.001 0.10 +0.018
1.0010 0.987 -0.014 1.40 +0.032
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
El it | Standard Value of RM|  Reading Emor of Measurement | Eror of Measurement | Uncertainty
(me/l) {mag/l) (me/) (96) (mg/l)
0.050 0.046 -0.004 8.00 +0.013
Zn 0.300 0311 0.011 3.67 + 0.013
0.700 0.665 -0.035 5.00 +0.019

Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)
which gives a level of confidence of approximately 95%

(Mr. Danai Srithongkum) gong)
At o
Pl ipdEs e SenionyFachnieabQfficer
(Mr. Atipat Ratana) Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate

The results ralate only to the items tested/ealibrated or value assigrad,
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‘. Agilent Technologies

Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist J

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agi!

lent Technologies services please visit our web site using the following
URL http://www.agilent.com/en-us/services/ ical-instrument-services

[vices,anal

tical-instrument- CE

Customer Information

+ Customers should provide all necessary operating supplies upon request of the engineer,

« For 1 s using HF li the instrument should be returned to its standard sample
introduction system.
* A cust rep ive should be ilable to the while performing the preventive

maintenance procedures,

# Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service,

+ If a system requires the use of additional or special procedures and,/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer’s Responsibilities

»  Only complete/printout pages that relate to the system being serviced.

« Complete empty fields with the relevant information.

+ Complete the relevant checkboxes in the checklist using a *X” or tick mark *¥™" in the checkbox.
» Complete Not Applicable check boxes to indicate services not delivered, as needed,

+ Complete the PM service in the order of the tasks listed.

« Complete the Service Review section together with the customer.

Copyright & 2017
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

System Information

Instrument system name and ID qu' St vby
Instrument system site and location URE [ 2rd o "-r‘-li"\-"'o_".qu
List system component product numbers List the serial numbers of each component
L T R0\5A i WY 20 b

2, R AT 2, \B01- 01993

3. 3

4 4

B. b

[ 6.

b T

8 8.

9 a.

10. 10

ICP-OES Configuration table Cirele the type or wrile in the type if other

Nebulizer Type SeaSpray (One.ieD other

Cyelonic Single Pass | Cyclonic Double P ] other

Radial (Dual Viea other

24mm I{-i.Smm_) L4mm | 0.8mm | other

Spray Chamber

Torch

Injector Diameter

Injector Material

Quartz (.Cerumﬁ,'l other

Copyright @ 2017
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

—

General Preparation

@ Discuss any specific questions or issues with the customer prior to starting.
@ Review the instrument logbook.

d Perform general external inspection of system for cleanliness.

E{ Check for proper installation of safety-related parts, assemblies, sensors ete.

@ Check for required firmware/software updates and verify with customers if they would like it
installed.

@ For HF pplication  if dard sample introduction system was not installed, ask the
customer to install it.

Run Instrument Performance test and record results in Instrument Performance Test Results Table -

Pre PM.
Inspect and clean the system
E{. Look for any ious external d or p

ﬂ/ Inspect water cooling hoses, gas lines and power cord for excessive wear or damage,

& Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

@ Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

d Record the instrument operating conditions in the ICP-0ES Status Results Table,

@ Replace the polychromator purge filter,

& HReplace the radial pre-optics window

@ Replace the axial pre-optics window for SVDV and VDV instruments,

@ Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

¥ Replace air inlet dust filter,

g Replace high capacity air inlet dust filter element if installed, W&
Remove and clean instrument water inlet filter.

G8481A Cooling water system

O Section NOT Applicable
Drain cooling fluid and remove any particles from the chiller reservoir
@ Remove, clean and reinstall water inlet metal mesh filter,
& Re fill with Polyclear cooling fluid.
Clean the cooling system Alr filter and the d by p d air or cleaner.

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017
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Agilent 5110 and 5100 ICP-OES
Pr tive M Checkli

QR

@ Water Flow
@ Gas Flows

& RF Generator
& Camera Test
d. Optics Test
@ Nebulizer Test

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only,

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
Zn 213,857 nm SRER Aig-( BIE4. D AT D 3*’100.%
Mn 257.610 nm SRBR Woe. 7 J1BAY | 12.%01.7 e B
Al 306.152 nm SBR 9 14.9 9.9 6.8
K 766.491 nm SBR 5.4 3.8 | 6.4 297

* Axial result is not applicable for GBO16AA, GB012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test Result

Subsystem Communications Test fomy
Air Flow foan
Water Flow oo
Gas Flows _P_UC‘
RF Generator 'FDGJ‘-’
Camera Test F:-W‘rb
Optica Test Prm
Nebulizer test oz

[ Issued: 3 February 2017, Revision: 1.1 Copyright & 2017 Agilest'.chnnlnge-s
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

SPS 3 Auto Sampler

@ Section NOT Applicable
a Power cycle the aut

Q Inspect X and Z axis belts for wear. Replace is necessary,
O Clean X and Z axis slide shafts.
a

Using customer’s racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

and verify ul initialization,

SPS 4 Auto Sampler

@ Section NOT Applicable

@ Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
mild detergent.

Q Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

Q Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes,

O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged edges
or damaged connectors.

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS4.6.7

@ Section NOT Applicable

O Replace valve rotor seal

QO Check fittings for signs of leaks

QO Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Instrument Adjustment

@ Check position of Zn peak, adjust if required.

@ Check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration.

@ Perform Instrument Calibration.

@ Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.

@ For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table
& Subsystem Communications Test
g Air Flow

Agilent T'echnulogies

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017
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[ Agilent 5110 and 5100 ICP-OES } .
Pr i Checklist

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Voltage R4 FAQ VAC o3 VAC
Mains Current 0- %04 A [SRLYY A
Tnstrument Temperature 2% g w7 °C
RF Air Flow (sensor speed) 15.0 Hz 3.0 Hz
Plasma Exhaust Temperature No measurement RE-7 °C
Water Flow Oscillator No measurement 1.64 L/min
Water Flow Detector 1.06 L/min 106 L/min
Water Inlet Temperature 8.0 *C 18-0 *c
Polychromator Temperature 3H 0 WG 5.0 °C
CCD Temperature -31.% °C -3.8 "c
Thermal Stabilizer 5.0 o 5.0 e
Argon Supply Pressure £T1.94 kPa £07.33 kPa
Purge Gas Supply Pressure* | 6T4.90 kPa 64T 40 kPa
Option Gas Supply Pressure® 1 CILE kPa HWik kPa
Nebulizer Flow No measurement. 0.70 Ly/min
Nebulizer Back Pressure No measurement Veh 6D kPa
Plasma Gas Flow No measurement nat L/min
Auxiliary Gas Flow No measurement 1. 00 L/min
RF Power No measurement \Rop W
RF Supply Current No measurement B. 663 A
RF Supply Voltage No measurement 184 6L v

*1 If option installed
[ Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent Technologies
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- Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

L

ICP-OES Parts List Table

Part description Part Number | Product /Model # where used ity C: d
’ i GED1DA, GBO11A,
Axial Pre-Optic Window GAD10-68014 GBO14A/GEO15A \
Radial Pre-Optic Window GBO10-68015 All 1
Paolyclear Cooling Fluid GAZH2-80010 Ga481A
Purge Gas Filter GS010-60136 All |
Air inlet filter GBOND-B8002 All |
High Capacity Air Filter GEOID-60189 Optional
Rotor seal for 6-T port valve for 2
AVSE/T GB484-60002 GB494A/GB485
Rotor seal for 4 port valve for
AVS4 GB483-60002 GB4HIA
Rinse solution to rinse station G8410-80123 SPS 4
2.5mm id x Im
Barb connector 2.5mm-1.5mm ID GB410-80124 P54
PVC waste tubing 8mm od x Smrm G8410-80122 SPS 4
id, Zm
A Parts may be required from engi stock:
X axis drive belt 5410047500 5PS3
Z axis drive belt 5410047400 8PS 8
Peristaltic pump tubing, PVC -
SolvaFlex, 3 bridged, ATIDAI000 Pa L |
Restore system
For HF licati ask the to 1l their sample introduction system,

Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification service, then use the qualification
procedure as a guide for final instrument set up and checkout.

Service Review

ﬂ/ Affix the PM sticker to the system or instrument logbook based on the customer's request.
4 Complete the Service Engineer Comments section below if there are additional comments,

- Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

| —

B Review the service and any test results with the customer,

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's IQ records.

Service Engineer Comments (optional)

| If there are any specific points you wish to note as part of performing the installation or other items of
| interest for the customer, please write in this box.

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017
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| Report Summary

Instrumant Madsl Agilent 5100/5110 VOV ICR-OES

Instrument 10 GR01T1AGBI1EA

Instrument Serial Number WY 18030001

Software Version 7.3.1.9507

Firmware Varsion 3442

Tested By Test Before PM

Tast Completad On 11/30/2022 9:35:32 AM

Result Summary

Subsystem Communications Test Skipped

Air Flow Test Skipped

Water Flow Test Skipped

Gas Flows Test Skipped

RAF Generator Test Skipped

Camera Tesl Skipped

Optics Tesl Skipped

Advanced Valve System Tesl Skipped

Resolution Test Pass

Sensitivity Test Bais

Precision Test Pass

)
Page 10f4
]
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Other Important Customer Web Links

How to get information on yo

ur product:
Literature Library - http: i

www.agilent.co:

oesfliterature

@ Need to know more? - http://www agilent.com/crosslab/university/

@ Need technical support, FAQs? - -/ fwww agi e ; i

@ Need supplies? - www.agilent.com/chem/ i

Service Completion
C Ay 30 gy BOY

Service request U 6005651 Date service completed NN 2021
B T o

Agilent signature Hovaak T e, i T

Document part number: G8014-90075

Copyright @ 2017
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| Resolution Test Pass _|
Element Wavelangth Spacification  Widih
W {174.213 nm) 5540 662
As (188880 nm) =820 G20
C (183.027 nm} =11.50 B.35
Ma (202.032 nm} <B.20 641
Cr (206,158 nm} 1340 a9.04
Zn (213.857 nm) 870 862
Po (220.353 nm) =950 713
Co {228,615 nm) =17.20 1.7
Ba (230424 nm) =840 721
Mn {257 610 nm) %1330 8.50
Mn (260.568 nm) = 20,30 14.33
Cr {267.716 nm) =11.00 &14
Cu (324 754 nm) £25.00 18.98
G (327,385 nm) £14.20 11.24
Sr(338.071 nm} £33.50 24.47
Ba (455403 nm) S44.00 33.88
Sr {460.733 nm) 3600 1722
Ba (493.408 nm) £ 36.00 2548
Ba (614.171 nm) =42.00 2547
Ar (675283 nm) 574.00 55.52
K (786.491 nm) £80.00 64,84

Pags 2 of 4
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’?ens:ﬁvm Test
| Radial

Pass

| Element Wavelength Specification  Method  Ratio
|

Standard Blank

As (188,980 nm) =480 SRER 1477 1565 55.5
| Se (196.026 nm) =410 SRBR 111 1185.3 87.7
i Zn (213 857 nm) 214210 SRER 41006 51959.5 1598
Pl {220.353 nmj) =460 SRER 192.5 28086 1857
‘ Mn (257 610 nm) =3518.0 SRER 110847 264165.0 5BT 6
Al (396,152 nm) =34 SBR 16 49047 .9 57705
‘ Ba (493,408 nm) =340 SBR 107.4 1BE7T10.3 174075
K (786491 nm) =18 SBR 51 100805 5 16626.4
Aoial
Element Wavelength Specification  Method  Ratic Standard Blank
As (188.980 nm) = 208.0 SRER 2348 30664 152.9
‘ Se (186.026 nm) 1590 SRER 2181 38651 2718
Zn {208,200 nm) = 2340 SRBR 13065 15850 4 144.5
‘ Zn (213,857 nm) = 1743.0 SRBR 83640 1830378 4764
Cd (214,438 nm) 242270 SRER 77185 1432402 3428
‘ Pb (220.353 nm) = 3200 SREBR 5763 144852 580.4
| Mn (257 610 nm) = 10525.0 SRBR 318421 14112673 195889
| Cr (267.746 nm) =1048.0 SRER 44921 1831106 18322
| Cu (324754 nm) 2180 S8R 462 3714875  TEE2E
A1{396.152 nm) =60 SER 14.8 278447 4 175528
Ba (493 408 nm) =600 SBR 1806 100615273 52519.8
K (786491 nm) 2240 SBR 58 19221634  50858.1
!\
Page 3of4
]
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Report Summary
Instrument Mode! Agilent 5100/5110 VOV ICP-OES
Instrument |2 GBOT1AIGEDT5A
Instrument Serial Number Y 18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By PM Functional test
Test Complated On 11/30/2022 11:43.36 AM
Result Summary
Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skippad
Pracision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Alr Flow (relative  75% Air Flow (relative
spaed) spead)
14.00 18.00
Water Flow Test Pass
RF Water Flew(Limin)  Camera Water Flow  Water Inlet Temperatura
{Limin} ]
1.44 1.05 18.51
Page 10of 2
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|

Pracision Test Pass
Radial
Element Wavelength pecificat 4
Valua % RED
As (188960 nmj) =260 &2
| 5e(196.026 nm) 5260 071
Zn (213857 nm) £1.50 043
Phb (220.353 nm) =260 076
Mn (257610 nm) =150 {el=)
Al (386,152 nm) =150 0.48
Ba (493,408 nm) =150 0.89
¥ (766481 nm) <150 0.42
Auxial
Element i pecifi
Walue % RSD
As {188.980 nm) =150 057
Se {198.028 nm) =150 078
‘ Zn {208.200 nm} =150 061
| Zn(213.857 nm} 5150 051
| G {214,438 nmy) =150 0.55
I
Pb {220,353 nm) <150 052
M (257 610 nm) =150 0.54
Cr (267.716 nm} =150 .54
Cu (324.754 nm) =150 0.69
Al (396.152 nm) =150 0.9
Ba (453 408 nm) 5 150 085
‘ K (765.491 nm} =150 122
Page 4 of 4
v
nenslupugu
Gas Flows Test Pass
Nebulzer Actual Flow Back Auxiliary Actual Flow Back
Target Flow Pressure Targat Flow Pressure
070 0.70 163,37 2.00 1.88 108.48
Makeup Actual Flow  Back Plasma Actual Flow  Back
Targel Flow Pressure Target Flow Pressure
2.00 200 112.85 18.040 17.91 2346
RF Generator Test Pass
AF Power Supply Test Passed
RF Power Supaly (V) 147.437
RF Oscillator Test Passed
RF Osciliator Frequancy 0.000
(MHz)
Wark Coil Curment (A) 45088
RF Power Supply Current (&) 1.987
Camera Test Pass
Integration Time  Standard Deviation  Status
(ms)
Electronic Offset Test 1000 5306 Passed
Dark Current Test B000 0578 Passed
Array Test 5 0.024 Passad
Linearity Tast 0.118 Passed
Page 2of 2
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Report Summ —
P oy Resalution Test Pass
Instrument Mode! Agilent 510045110 VDV ICP-OES E nt Wavelengih Spacificati Width
leme il
Instrument 1D GB011A/GBO15A N (174.213 nm) " s:s:D BT9
Instrument Serial Number MY 18030001 A {ho8 98 o) Laah e
Softwars Version 7.3.1.9507 € (193.027 nm) 51150 829
Firmware \ersion 3442 Mg (202.032 nm) <820 630
Tasted By B Performance test Cr (206.158 nm) 513.40 805
Test Completed On 1413042022 12:10:42 PM 2n (213,857 nm) #870 877
Pb (220.353 nm) =950 7.02
Result Summary Ca (228,615 nm) =171.20 11.67
Ba (230 424 nm) 2940 7.39
Subsystam Communications Test Skipped Mn (257,810 nm) <1330 948
Alr Fraw Test Skipped Mn (260568 nm) = 20.30 14.25
Viater Flow Test Skipped Cr (267.716 nm) 5 11.00 7.94
Gas Flows Test Swipped | Cu (324754 nm) 52500 18.99
—————— Soned Cu (327 385 nm}) 51420 11.33
- Sr (338,071 nm) £33.50 24.44
Camera Test PP | Ba (455.403 nm) <4400 33.86
Opgtics Test Pass Sr {460.733 nm) <36.00 17.51
Advanced Valve System Test Skipped Ba (493.408 nm} <3600 25.58
Ceeonsion T Ba (§14.171 nm) £42.00 2496
eso_lfllun ‘est Pass Ar (675.283 nm) = 74.00 5038
Sensitity Test Pass K (766451 nm) £80.00 5553
Precision Test Pass
Optics Test Pass
Radial Axial
Intensity 5574608 5823476
Wavelength  737.212 T3r.e12
Page 1 of 4 " ok
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[Sensitivity Test Pass | o 5
recision 'ass
Radial Radial
al
Element Wavalength Specification  Method  Ratio Standard Blank & ; )
P pacifica " .
As (188.980 nm) 2460 SRBR 1478 1149.3 548 Value % RSO
Se (196,026 nm) =410 SRER 1116 12228 101.0 A3 (188.980 nm) 52580 060
7n (213,857 nm) 214210 SRER 43750 525023 1437 Se (198.026 nm} 5260 ey
Pb (220.353 nm) 2480 SRBR  199.8 27444 186.5 Zn {213.857 nm) £150 0.29
Mn (257 610 nm) = 3518.0 SRER 128017 2855913 496.0 Pb (220.353 nm) <260 059
Al (395.152 nim) 234 - SEBR 9.9 526886 48738 Mn (257 810 nm) =150 0.28
Ba {483.408 nm) =340 SBR 1546 22872016 148981 Al {398.152 nm) 5150 028
K (766,481 nm) 218 SBR 64 1067016  14350.9 Ba (493.408 nm) 5150 058
) K (766,491 nm} s1.50 0.23
Auial
Element Wavelength  Specification  Method  Ratio Standard  Blank A
A5 (188.980 nm) =208.0 SRER 2424 31701 154.8 Element Wavelength  Specification \hfefsuﬁ o
‘alua
Se (196026 nm) = 158.0 SRER 2261 41345 2893 As (188,980 nm) <150 071
Zn (206 200 nm) 22340 SRBR 11286 13782.0 1465 Se (196,028 nm) <150 043
Zn {213,857 nm) 2 1743.0 SRER  BADOA 1771663 4425 Zn (206,200 nen) <150 0.48
Cd (214,439 nm} 242270 SRER T001.9 1258842 38 Zn (213,857 nm) = 1.50 0ar
Pb (220,353 nm) 23200 SRER 5353 12908.3 5326 ©d (214,438 nm) <150 0.48
Mn (257610 nm} = 10825.0 SRBR 308462 12B7968.0 17388 Pb (220.353 nm) =150 0.48
Cr (267,716 nm) 210480 SRBR 43960 1673366 14244 Mn (257 610 nm) s 1.50 0.74
Cu (324,754 nm) 219.0 SBR 521 3736007 70331 Cr (267.716 nm) 5150 0.26
Al (396.152 nm) =60 SBR 16.8 2683577 151124 Cu (324.754 nm) =150 0.5
Ba (483,408 nm} =600 SER 2252 101734415 449717 Al (386.152 nm) =150 0.45
K (766.491 nm) 2240 SBR 397 18741362 480557 Ba (493,408 nm) =150 0.81
K (766.491 nm) 5150 0.84
Page 3of 4 sk
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Inspection result
UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS OK
Automatic Mercury Analyzer 12 Cooling PASS OK
1.3 Leak PASS oK
Model RA-4500
1.4 Optical system PASS oK
. . 1.5 Drift PASS OK
Preventive Maintenance Report

2. Analytical curve inspection(AREA)

Serial No. : 17780278 2.1 No Pretreatment (Low Conc.) Correlation coefficient 1.0000 oK
Soft version : Ver2.0.7 (r)2 0.99%0
ROM version : Ver2.0.1

3. Repeatability(AREA)

Date : 11 July 2023 3.1 No Pretreatment 100ppb, n=5 1. 99.12 ppb

2. 10148  ppb

PM by 3. 10124  ppb

4. 102.34 ppb

b 5. 10192  ppb
Approved by 3
CV.< 5% 1.23% oK
4. Blank Below 1.0 (AREA) 0.2062 oK

§ Coax Group Corporation Ltd.

1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386

wnmsluedugy @nmslumungy

Title : Preventive Maintenance RA-4500 sn:17780278
Date 1 7/11/2023
Name : Coax Group 003
Memo : Calibration Curve 0-10ng
002
Calib 2
yenxch < oot
s res00e100
14 =1,35520000E-01
05695
12 0.00
=10 1 2 3 4 5
£,
2
El Self Check
P
A Heat check:PASS!! ( 24.9degC[05:00] -> 28.9degC[02:31])
Sensor check:PASSI! ( 78- 18= 60)
o Leak check:PASS!! (0.17L/min)
Sig/Ref check:PASS!! (Sig:3.73V, Ref:3.94V)
1234567891011 Drift check:PASS!! (-0.0027882 - -0.0032876 = 0.0004993)
STDIng]
STD
No. STD SVOL | cvOL | bvoL STD AREA MEAS Dev Note
fppb] | [mL] | [mb] | [mL] [ng] [ON] [ng] (%]
1 _/100.000 0.000 5000 5000 0.000 0.0859 -0.0353 -
2 1100.000 0025 5000 5000 2500 3.7687 2.5845 34
3 | 100.000 0.050 5.000 5.000 5.000 7.1028 4.9562 0.9
4 | 100.000 0.075 5.000 5000 7.500 10.6441 7.4753 03
5 | 100.000 0.100 _5.000 5.000 _ 10.000 142203 100193 0.2
006
004
@
3
< o002
000
1 2 3 4 5
N
SvoL CvOoL | bvoL AREA MEAS CONC
No. NAME Note
© imi | (mb) | (mi | [ON] | [ngl | [ug/t] o
1 | hg 100 ppb 0.050 5.000 5.000 7.1027 4.9561 99.122
2 | 'hg 100 ppb 0.050 5.000 5.000 7.2687 50742 101.484
3 |hg 100 ppb 0.050 5.000 5.000 7.2514 50619 101.238
4 | hg 100 ppb 0.050 5.000 5.000 7.3285 51168 102336
5 | hg 100 ppb 0.050 _5.000 _5.000 7.2996 5.0962  101.924
Statistics
No. | NAME TRY AV SD Cv
[ug/L] [ug/L] (%]
1_1hg 100 ppb 5 101.2208 1.246264 1.23
1 v
wnansluaugy nanslumungy
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Title : Preventive Maintenance RA-4500 sn:17780278
Date 1 7/11/2023
Name : Coax Group
Memo : Blank
SMP
SVOL  CvoL | bvoL AREA MEAS CONC
No. | NAME [ml] | [ml) ‘ [mL] ‘ [ON] ‘ gl | [ug/] Note
Blank 0.2062 0.0503
0006
0004
@
2 o0z
0000
1
L]
wnasluaugy

MIFFON INS TRUMENTS CORFORATION
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Cross

Agilent 8890 GC Preventive Maintenance Checklist

Customer information

= Customers should provide all necessary cperating supplies upon request of the engineer,

- Any parts, nm |m:|uded inthe Pamz Lists section of this document, are not part of the

service. nor are they included in the erice of this servies.

= I a system leuulres the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs

tant Customer Weo Links

»  Formore information about Agilent Technologies swm.zx please vigit our wehslle using the
following URL: http://www.agilent. 'en-us/pi S0 ice-repair

= The Agilent Community Is an excellent place to get answers, collaborate with others about
BWIMIOHE and RQHEHI Wﬂﬂlll:(s. and find II'PDqJ(H documents and videos reievant io HQII!I’“
logies. Visit hitps:/| agllent.com/wel
= Toaccess Agilent University, visit hittp-//'www_agilent com/crosslab/university/ to learn about
training options. which include onlfine. classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

®  Auseiul Agilent Resource Center wel paye is availabie, which inciudes shorl videos on mainienance,
quick lists of consumables for new Instruments, and other valuable information. Check out the
Resuurue Page e, hitpa://www.agilent.com/en-us/agilentresources.

= Need technical support, FAQs, supplies? — visit our Support Home page
hittp:/ fweww.agllent. comfsearch.fsumort

= Videus alwul apeuiiiv s Ty sl i Gatns e Tt Dy seaniiiiiey e

Agilent YouTube channel at https://www.youtube.com/user/agllent.
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ilent P«even!lve Maintenance provides far:t\ory necommen:led service for your analytical instruments to assure

eers using genuine Agllent perts end supplies, Agilent

e gl s Gtz

tn rariies nnnkannad downtims and kean e sreteme

operating at their peak. This checklist will be completed at the end of the service and provided 1o you a5 a record
of the preventive maintenance activities.
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Agilent 8890 GC Preventive Maintenance Checklist e

Service Engineer’s Responsibilities

+ Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.
il 1 e gy A e e e S0 i )

. Complete empty flelds with the relevant information.

= Complete the relevant checkboxes in the checkEst using either a "X" or tick mark "™,

= Check "Section not applicable” check boxes to Indicate services/tasks not delivered, as appropriate.

= Complete the Preventive Maintenance service In the arder of the tasks listed.

= Complete the fields for page numbers at the foot of each selected page

= Complete the total number of pages field in the Service Completion section

= Askthe customer to sign the Service section th s and your
signature.

Additional Instruction Notes

= Check for any active service notes for this unit, If there are any applicable "Safety” or "Modification
Recommended” Service notes, plan to implement the changes on this unit befare doing any
oot mrslne

= Do notimplement firmwere updates, unless you get approval from the customer and are sure that
they are compatible with the Instrument control software.

gile Document Number;
nc - AA1ER TENTINDOTD
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System Information

O Check this box if an instrument configuration report is ettached instead of completing the table
below.

Instrument System Mame and ID CN]“M—G‘A—OH
e V4E G C4e7)

List the Serial Numbers of sach
List System Component Product Numbers o t

6A N 19650k,

e lwN

-

10.

Preparation

I:( Discuss any specific issues with the customer before starting,
Review the i logbook for fed prok and

@ Save instrument control settings before starting the procedure.

& Perform a general inspection of the system for cleanliness.

@ Check for proper installation of parts, assemblies, sensors etc.
Check system for required installation of components, settings as defined by current Service Notes.

@', Check for required firmware updates and verify with customers if they would like them Installed.
Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is tumed OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.
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ALS Maintenance

o Section NOT applicable

Check all cabling and configuration settings between GC, fray, and injectors,
WVacuum or remaove any dust, especially around fans.

Check operation of all fans,

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support = clean if necessary

ocoooo

Restore Instrument

Restaore the normal operating conditions or customer method using the Browser interface or Data
Systemn.

Purge the system with carrier flow for 15 minutes

Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal cutput values.

Results should be similar or lower than the detector outputs recorded prior to PM,

Perform a chemical checkout, If this is a routine PM, inject the customer’s sample using the ALS if
applicable. This will act as a final checkout of both the ALS and the GC.

B8 B, B

(u]

Hote: If the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.
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Preventive Maintenance Procedure

Clean and inspect GC

f Unplug power cord from the power source.
Open GC covers and fi any dust/debris. Pay parti ion to cooling fans.
Inspect intemal connectors for proper contact and placement.

{ Reconnect Fower to the GC. Power the GC on and verify the power on self-test passed,
Verify oven mator spins freely and turns on with the oven door closed; off when the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans.

ﬁ Verify oven intak let flap bly is operating while heating and cooling the oven

Inlet and detector consumable replacement

Ef Replace the split vent trap idge filter using the Mai from either the Browser
User interfaces on units with these inlets: Split/Splitless Capillary (SSL), Multi-Mode Inlet (MM1),
Prog T (PTV), Volatiles Interface (VI).

& if the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
‘the inlet and flush or replace the tubing between the inlet and the split vent trap.
For the inbets installed, perform inlet mai using the Mai P dure from the Browser
User interfaces. Record the results. (Leak and Restriction Test)
O if the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrasion, replace the ignitor. Examine the FID collector and castle assemblies for
- clean as V.

Zero Sensors and Leak test

& Zeroall pressure sensors using the Browser interface,

Perform inlet pressure decay test(s) from the diagnostics screen on the Browser User interface.
Record if test passed or falled in the results table.

Mate: If the PM is dane in pi ion for an Of Iifi then the pressure decay test
defined within that protocol can be used for the PM,
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Signature Page
Service Review

W Attach available reports/printouts of all tests to this documentation,

&' Record the Preventive Maintenance service activity in the customer's recards/Ioghook.

ﬁ Updat; t i counters as approp 5
Affix the PM sticker to the system or instrument logbook based on the customer's request,
Complete the Service Engineer Comments sectian if there are additional comments.

A eview with the customer this service, parts replaced, and test 1esults ODtAINED.

a

If the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer’s 1Q records.

3 Supply the customer with a copy of the Smart Alerts flyer.

Q Describe Smart Alerts to the customer.

O instali Smart Alerts if requested,

PM Test Results Table

r Test description Before PM Service | After PM Service
Frant detertor nutnut 'N/* g/'q‘
Back detector output !J/,Q‘ !J‘gg‘
AUX 1 detector output L\JI,";A— ,J }ﬂ,
ALY 2 detector output J/n/ ,\)/Jp
Test deseription Expected test result | Actual test result
Leak and Restriction Test after front inlet Sty
maintenance e W’Gf
Leak and Restriction Test after back inlet . 2
maintenance b N lail N/A
Leak and Restriction Test after front inlet Split Vent | Pass ACS
Trap replacerment r
Leak and Restriction Test after back inlet Solit Vent
Trap replacement @} [\[ {p— N—(A'
Front Inlet pressure decay test Pass ("‘K
Back inlet pressure decay test ‘9)&“ Q-‘I/e"' l"r/.*’
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PM Parts List Table
Mote: The following kits are recommended for capillary and purged packed Inlets. If this is a general PM

and the has a pi set of you may use thy s bl
Product or
model# where Quantity
Part number used d
SeEsiT s |
SSL Capiltary Inlet PM Kit, Spiit 5186-6496 iy /
SSL Capillary Ultra Inert Inlet Gold Seal 8890 GC
with Washer 5190-6144 Y /A
SSL Capillary Uttra Inert Inlet Spiitless 8890 GC f";ﬁ
- e
= o) n
SSL Capillary Ultra Inert Inlet Low 8890 GC a
Pressure Drop Split Liner - with Glass Ké
Wool 5190-2295
PP Inlet PM kit 51886498 SE20.80 /\‘/A
E = connern {J
(for MM, PTV & Vi) 5188-6495 /é'
s 8890 GC fl
MMI Cleaning Kit G3510-60820 f\j /iy
8890 GC / /{9‘
PTV Septumless Head Rebuild Kit 5182-9747
. 8890 GC (.( /b
riv MHWIIMEDS FYEEU | U D1 0LF 40
Ignitor (glow plug) assembly with O- 8890 GC r[k_
ring 19231-60680
8890 GC r\r
FID Collector Rebulld/Cleaning Kit G1531-67000
FIN Callartar Banlaramant Kit F1R1ATAM gagu GC L\Ik’
8890 GC
Standard .071-inch FID Jet 5200-0176 f\fk
Universal .018-inch FID Jet 5200-0177 8890 GC [“M‘
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Service Engineer Comments

If there are any specific points you wish to note as part of performing the service or ather items of
Interest for the customer, please write include them in this box.

Service Completion

Service request number bw ﬁwﬁ? Date service leted Mf W
Agilent 'S'{'r— Customer sig

Total number of pages in this document _M
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