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Airg
Ai So8 Union Langi
. 600 Union Landing Road

Cinnaminson, NJ oBo77-0000

an Alr Liquide compary Alrgaa.com
Grade of Product: EPA Protocol
Part Number: E04NISSE15AC084 Reference Number: 82-401409170-1
Cylinder Number: EB0102326 Cylinder Violume: 144.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Mumber: B52019 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02 BALN Certification Date: ~ Feb 05, 2019
Expiration Date: Feb DSI 2027
in with "EPA Protocal for Assay and Cerification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does nat require carrection for analytical interference. This cylinder has a total anafytical
uno-lllnh-umwowwimnmlhamlw:lal96*.Tnmurannmnllmmmoﬂwuudm- mixture. AN mreona
volumelvolume baals unlass atherwise noted.
Do Not Lisa This Cylinder balow 100 psig. ie. 0.7 scals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
G i c Method u inty Dates
NOX 50.00 PPM 51.01 PFPM 31 +/- 0.9% NIST Traceable 01/28/2019, 02005/2018
NITRIC OXIDE 50.00 PPM 50.86 PPM G1 +- 0.9% NIST Traceable 01/28/2019, 02/05/2018
SULFUR DIOXIDE 50.00 PPM 50.87 PPM a1 +/- 1.0% NIST Traceable 01/28/2019, 02/05/2019
CARBON MONOXIDE 0.5000 % 0.5050 % G1 +/- 0.7% NIST Traceable 0173172018
NITROGEN Balance
Gl
CALIBRATION STANDARDS
Type Lot ID Cylinder No Cc i Uncertainty Expiration Date
NTRM 13080208 CC401947 49850 PPM CARBON MONOXIDENITROGEN +- 0.4% Feb 15, 2018
PRM 12367 APEX1088237 .82 PPM NITROGEN DIOXIDE/AIR +-2.0% Jun 02, 2017
NTRM 12010724 KALOD4497 50,03 PPM NITRIC OXIDEMNITROGEN +-0.8% Mar 12, 2024
GMIS 1114201601 CC506710 4.971 PPM NITROGEN DIOXIDE/NITROGEN +=2.0% Nov 14, 2018
NTRM 14010327 KALOD43T7E 49,08 PPM SULFUR DIOXIDEMNITROGEN +-1.0% Apr 17, 2024
The SR, PRM er RGM noted above is only in reference 1o the GMIS used in the assay and nat of the an; 5
ANALYTICAL EQUIPMENT
Instrument/Make/Modal Analytical Principle Last Multipoint Calibration
Siemens Ultramal 6 J3-588 COHIGH NDIR Jan 18, 2018
Nicolet 8700 APW1100381 NO FTIR Jan 10, 2018
Micolet 6700 APW1100381 NO2 FTIR Jan 10, 2019
Micolet 6700 APW1100381 802 FTIR Jan 10, 2019
e S ===

Triad Data Available Upon Request
PERMANENT NOTES:PRODUCED IN ACCORDANCE WITH ISO17025 REQUIREMENTS

NOTES:

Gross Weight: 27806.3 grams
Net Weight: 4733.2 grams
This calibration std, has been certified in accordance with the May 2012 EPA Traceability Py
Document EPA-600/R-12/531. All testing and form to the req
ISO/IEC 17025 and to Airgas 1SO 5001:2008 and relate only to items identified on this certi
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncertd
d t shall not be reproduced in full without written approval of the issuer.

TESTING CERT No. 3082.05

\X—Mf\u“ 1

Apprk;e‘a for Release Page 1 of 82-401409170-1

SheetNo.: [ BH-001-120260) |

High Volume TSP&PM10 Calibration Data Sheet

rempccn [ w0 ]

Barometric pressure (mm Hg): r 759 J

Reference Standard Calibration Unit Under Test

Equipment: Equipment: ] High Volume Air Samp]eﬂ
Model No: TE-5025A Model No: l MNT-BLS |
Serial No: Serial No: | BH-001 |
Calibrated by Surachat L.
Orifice Qstd Reading Reading(Corrected)
Test No. . 2 . =
(in) (m3/min) (in) (in)
1 11.9800 1.6372 P13 11.6252
2 8.7100 1.4002 8.82 8.7412
3 6.6900 1.2308 6.83 6.7690
4 4.0100 0.9594 4.04 4.0039
5 2.1300 0.7071 1.96 1.9425
18
16
e 14
& L2
f; 10
£ 08 y=0,0952x + 0.5569
E 08 R =0.9937
& 0.4
02
0.0

0.0000 2.0000 4,0000 6.0000 £.0000 10.0000 12,0000  14.0000
Blewer H20,in

Approved by :




Sheet No. :

BH-002-1/2026(P)

]

Reference Standard Calibration

Temp ('C): r

[ 759 |

Barometric pressure (mm Hg):

High Volume TSP&PM10 Calibration Data Sheet

Unit Under Test

Equipment: Equipment: | High Volume Air Sampler |
Model No: TE-5025A Model No: | MNT-BLS |
Serial No: Serial No: | BH-002 |
Calibrated by Surachat .
Orifice Qstd Reading Reading(Corrected)
Test No. . . . x
(in) (m3/min) (in) (in)
1 12.0500 1.6419 12.04 11.9324
2 9.8800 1.4894 9.32 9.2367
3 7.2200 1.2775 6.89 6.5284
4 4.1500 0.9755 4.34 4.3012
3 2.3500 0.7413 211 2.0911
i3
16 4
£ 14 4
s 12
E 10
E 08 y=0.0937x + 0.,5805
E o8 RY=0,9822
[7]
= pa
02
60 4 | | i
0.0000 2.0000 4.0000 5.0000 8.0000 100000 12,0000 14.0000
Blower H20,in

Approved by :

Sheet No. :

[ BH-008-112026(7)

]

Reference Standard Calibration

Model No: TE-5025A

Calibrated by Surachat L.

Barometric pressure (mm Hg):

Temp (C):

Equipment

Model No:

Serial No:

High Volume TSP&PM10 Calibration Data Sheet

I v |

[ 759 ]

Unit Under Test

d | High Volume Air Sampler i

| MNT-BLS

[ BH-008

|

Orifice Qstd Reading Reading(Corrected)
Test No. : ¥ . 3
(in) (m3/min) (in) (in)
1 12,1200 1.6465 11.76 11.6549
2 9.1100 1.4314 9.63 9.5439
3 7.0100 1.2592 6.89 6.8284
4 4.2300 0.9846 4,15 4.1129
3 2.4000 0.7488 2.1 2.0812
18 4
16 4
E 14 4
b O
E 1
£ o8 y=0.0909% + 0.5917
2 o8 R?=0,9913
= pa
02
oo A : !
0.0000 2.0000 40000 5.0000 8.0000 10.0000 12,0000  14.0000

Blower H20,in

Approved by :

s




Sheet No. : "

BH-016-1/2026(P)

Date: 9 Jan 26

Reference Standard Calibration

High Volume TSP&PM10 Calibration Data Sheet

Temp (C): | 30
Barometric pressure (mm Hg): l 759
Unit Under Test

Reference Standard Calibration

SheetNo.: | BH-021-12026() |

High Volume TSP&PM10 Calibration Data Sheet

Temp (C): 1 30
Barometric pressure (mm Hg): I 759
Unit Under Test

Equipment: Equipment: IT]igh Volume Air Sampler |
Model No: TE-5025A Model No: r MNT-BLS
Serial No: Serial No: | BH-016
Calibrated by Surachat I
Orifice Qstd Reading Reading(Corrected)
Test No. . . .
(in) (m3/min) (in) (in)
1 12.0400 1.6412 12.23 12,1207
2 9.3000 1.4459 8.73 8.6520
3 6.9200 1.2513 6.38 6.3230
4 4.1500 0.9755 3.89 3.8552
5 2.3200 0.7367 1.87 1.8533
18
16 4
£ 14
,E- 1.2
Q 10
s 08 é y = 0.0886x + 06289
3 08 R =0.9743
= a4
0.2
0.0

0.0000 2.0000 4.0000

6.0000 2.0000 100000 12.0000 14.0000

Approved by : A v

Blower H20,in

Equipment: Equipment: | High Volume Air Sampler |
Model No: TE-5025A Model No: ] MNT-BLS
Serial No: SerialNo: | BH-021
Calibrated by Surachat 1.
Orifice Qstd Reading Reading(Corrected)
Test No. . . . 2
(in) (m3/min) (in) (in)
I 12.0400 1.6412 11.83 11.7243
2 9.3500 1.4497 9.1 9.0187
3 6.8600 1.2459 6.86 6.7987
4 4.1500 0.9755 3.46 3.4291
5 2.3800 0.7458 1.82 1.8037
18 «
16
E 14 4
& 12
E
3. 10
£ o8 y=0.0884x + 06319
3 os R® = 0.9902
= o4
02
0.0 4 - \
0.0000 2.0000 4.0000 6.0000 £.0000 100000 12.0000 14.0000

Blower H20,in

—%\v ‘
Approved by :




SheetNo.:|  BH-022-12026(P)

High Volume TSP&PM10 Calibration Data Sheet

Temp (C): r 30

Date: 9 Jan 26

Barometric pressure (mm Hg): r 759

Reference Standard Calibration Unit Under Test

Equipment: Orifice

Equipment: l High Volume Air Sampler |

Model No: TE-5025A Model No: | MNT-BLS

Serial No: 4218 Serial No: | BH-022

|

Manufacturer: Tisch

Calibrated by Surachat 1.

Test No Orifice Qstd Reading Reading(Corrected)
! (in) (m3/min) (in) (in)
1 12,0100 1.6392 12.03 11.9225
2 9.2300 1.4406 9.15 9.0682
3 6.9400 1.2530 6.85 6.7888
4 4.1700 0.9778 3.89 3.8552
5 2.3200 0.7367 1.98 1.9623
18
16
g 14
& 12
£
& 10
£ 08 v =0.08%8x + 0.6063
2 o5 ' =0.9885

04
02

0.0
0.0000 2.0000 40000  6.0000 B.0OO0 100000 120000 14.0000

Blower H20,in
Approved by : %

Sheet No.: || CAL-Mso0s0126 |

Dry Gas Meter Data

CONTROL UNIT CALIBRATION
(Metric units, mm)

Date 6 Jan 26 Initial Final  Average

Barometric press, Pb I 759 l 759 I 759 ] mmHg

Reference Dry Gas Meter Data

Console No. Serial No.

Metering System ID Model S110

DGM Number Correction factor (Yr) | 1.0058
DGM Model Last Calibration Date | 10 Oct 25
Calibrated by : Montri P.
Orifice | Ref. | DGM Temperature (°C) Time | DGM
manometer | DGM | Volume | Ref Dry Gas Meter ® |Correction| AH@
setting, AH | Volume | V,, |DGM | Inlet |Outlet| Avg | min factor mm
mm H20 |V, Liters| Liters Ty T; T; Tri xY)
12.5 100.2 99.2 25 25 24 24.5 8.33 1.0142 39.2697
25.0 100.8 99.8 25 25 24 | 245 | 592 1.0136 39.0750
50.0 100.1 99.9 25 25 24 24.5 4.35 1.0035 42,8100
76.0 100.1 100.6 25 25 24 24.5 3.50 0.9940 42.1424
100.0 100.1 100.9 25 25 24 245 3.50 0.9892 43,9694
150.0 100.2 100.4 25 25 24 | 245 | 253 0.9896 43.5063

Average [ 1.0007 | 417954 |

Approved by : J

SECOT €0, LTO
239 Rimklongpraps R4 Bangsse, Bangkok. 10600, THAILAND
Tek: (662) 553600 Fax: (667) $593838

E-Mak ervien@isesolco.th



Sheet No.: [ CAL-Ms009/01/26 SheetNo.:[  CAL-M50060126 |

CONTROL UNIT CALIBRATION
(Metric units, mm)

CONTROL UNIT CALIBRATION
(Metric units, mm)

Date | 6Jan26 Initial  Final ~ Average pate | S5Jan26 Initial Final  Average

Barometric press, Pb I_TSB I 758 l 758 l mmHg Barometric press, Pb r?ss I 758 | 758 J I'.I‘I.ITIHg
Dry Gas Meter Data Reference Dry Gas Meter Data Dry Gas Meter Data Reference Dry Gas Meter Data
Console No. M50-09 Serial No. 358794 Console No. Serial No.
Metering System ID Model Metering System ID Model
DGM Number Correction factor (Yr) DGM Number Correction factor (Yr)
DGM Model Last Calibration Date DGM Model Last Calibration Date
Calibrated by : Montri P. Calibrated by : Montri P.
Orifice | Ref. | DGM Temperature (°C) Time | DGM Orifice | Ref. | DGM Temperature (°C) Time | DGM
manometer | DGM | Volume | Ref Dry Gas Meter ® |Correction AH@ manometer | DGM | Vol Ref Dry Gas Meter ® |Correction| AH@
setting, AH | Volume Vi DGM | Inlet | Outlet| Avg min factor mm setting, AH | Volume Vu DGM | Inlet | Outlet| Avg min factor mm
mm H20 |V, Liters| Liters | T, T; Ta Ta (Y) mm H20 |V, Liters| Liters | T, T; T3 T (Y)
12.5 100.0 101.1 25 25 24 245 8.57 0.9922 41.8519 12.5 100.0 101.0 25 25 24 24.5 9.03 0.9930 46.5409
25.0 100.0 101.0 25 25 24 24.5 6.18 0.9922 43.6080 25.0 100.0 101.0 25 25 24 24.5 6.35 0.9918 45.9956
50.0 100.1 | 101.0 | 25 25 24 | 245 | 423 | 09902 40.7988 50.0 100.0 | 101.0 | 25 25 24 | 245 | 457 | 09894 47.5770
76.0 100.2 100.9 25 25 24 24.5 3.43 0.9904 40.7091 76.0 100.0 100.0 25 25 24 24.5 3.68 0.9968 47.0462
100.0 1000 | 995 | 25 | 25 | 24 | 245 | 343 | 1.0002 [ 41.9025 100.0 1000 | 990 | 25 | 25 | 24 | 245 | 3.68 | 1.0045 | 472108
150.0 100.1 99.5 25 25 24 24.5 252 0.9956 43,2569 150.0 100.0 99.0 25 25 24 24.5 2.62 0.9997 46.8616
Average [ 09935 | 420212 | Average | 09958 | 46.8720

e - v
Approved by : Approved by : J

SECOT C0., LTD. SECOT CO. LTD
239 Rimklongprapa Rd. Bangwue. Bangkoi 10800, THAILAND 239 Rimblonggeaps Rd. Bangsoe. Bangio. 10800, THAILAND
Tek (662) 9350600 Fux: (662) 9593538 Tek (662) 9593600 Fax: (662) 5553535

E-Mail: envaervifd secet co th E-Mail: envaervifi seeot 0 h



SheetNo.:|[  CAL-Ms0070126 ||

CONTROL UNIT CALIBRATION
(Metric units, mm)

Date 5 Jan 26 Initial Final  Average

Barometric press,Pb | 758 | 758 | 758 | mmHg

Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. Serial No.
Metering System ID Model
DGM Number Correction factor (Yr) | 1.0058
DGM Model Last Calibration Date | 10 Oct 25

Calibrated by Montri P,

Orifice Ref. DGM Temperature (0 Q) Time DGM
manometer | DGM | Volume | Ref Dry Gas Meter ® |Correction| AH@
setting, AH | Volume Vi DGM | Inlet |Outlet| Avg min factor mm
mm H20 [V, Liters| Liters T, T; £ 13 T (29)
1235 100.3 100.1 25 25 24 | 245 | 8098 1.0043 45.8020
25.0 100.1 99.7 25 25 24 245 6.30 1.0056 45.1607
50.0 100.1 101.6 25 25 24 24.5 4.75 0.9847 51.4064
76.0 100.1 101.6 25 25 24 245 3.77 0.9821 49.0758
100.0 100.2 | 101.5 25 25 24 | 245 | 3.77 0.9812 49.0158
150.0 100.1 102.0 25 25 24 245 2.68 0.9709 49.1858

Average | 00881 | 482744 |

Approved by :

SECOTCO.LTD

239 Blmklorggespa R Dangsue. Basghok. 10800, THAILAND
Tel (562) B583600 Fux: (662) 9593538

E-Mak emervisecot co ih

Sheet No. : || CAL-PI-P520-01/2026

PITOT TUBE CALIBRATION REPORT

%
Calibration Location:] SECOT Calibration Date : | 07-01-2026
Calibration Duct No.:] CD-0123

Calibration Standard Pitot tube data

Pitot No. : Coefficient (Cp) :
Type S8 Pitot No. : | PS20-01

Calibrated by : Mr. Montn F.

A Side Calibration
APstd APs Deviation,§
Run No. Cp(s)
(mm H,0) (mm H,0) Cp(s) -Cp(A)
1 15.0 21.0 0.8367 -0.0068
2 15.0 20.5 0.8468 0.0034
3 15.0 20.5 0.8468 0.0034
CpapaVe 0.8435
B Side Calibration
- APstd APs Deviation,d
BuxNo; (mm H,0) (mm H,0) Cpls) Cpls)-Cp(B)
1 15.0 21.0 0.8367 -0.0034
2 15.0 20.5 0.8468 0.0068
3 15.0 21.0 0.8367 -0.0034
| CP(A)-CP(B)| = 0.0034
Cotavg = 0.8418

Approved by : ..af_’/; :

*e% & must be < 000 for the 1est 1o be acceptabls ***
4% | Cp{ARCp(B) | must also be < 0.01 if average of Cp(A) and Cp(B} fs of be used ***

SECOT €O, LTD,

I Rimbiegeaps Rl Bangeic, Basghak. 1000, THAILAND
Tel: 4642} F5TI408 Fax: (442} 9391924

M arvarviiscens th com



Sheet No. & | CAL-PI-LL10-01/2026

Sheet No.: || CAL-PI-P520-03/2026

PITOT TUBE CALIBRATION REPORT
Calibration Date :

PITOT TUBE CALIBRATION REPORT
Calibration Date :

Calibration Location:] SECOT
Calibration Duct No.:
Calibration Standard Pitot tube data

Pitot No.

Type S Pitot No. : | LL10-01

Calibration Location:] SECOT

Calibration Duct No.:| CD-0123

Calibration Standard Pitot tube data
Pitot No. :
Type S Pitat No. :

Coefficient (Cp) : Coefficient (Cp) :

Calibrated by : Mr. Montri P.

Calibrated by : Mr, Montri P.

A Side Calibration A Side Calibration
APstd APs & Deviation,§ APstd APs Deviation,d
Rim o, (mm H,0) (mm H,0) g Cp(s)-C Run No. st
! ) p(s) -Cp(A) (mm H,0) (mm H,0) Cp(s) -Cp(A)
1 15.0 20.5 0.8468 0.0000 1 15.0 21.0 0.8367 -0.0034
2 15.0 20.5 0.8468 0.0000 2 15.0 21.0 0.8367 -0.0034
3 15.0 20.5 0.8468 0.0000 3 15.0 20.5 0.8468 0.0068
B Side Calibration B Side Calibration
APstd APs Deviation,5 -
Run No. C| APstd APs Deviation,§
un No (mm H,0) (mm H,0) P(s) Cp(s) -Cp(B) Run No. (mm H,0) (mm H;0) Cp(s) Cp(s) -Cp(B)
1 15.0 20.5 0.8468 0.0034 1 15.0 20.5 0.8468 0.0000
2 15.0 21.0 0.8367 -0.0068 2 15.0 205 0.8468 0.0000
3 15.0 20.5 0.8468 0.0034 3 15.0 20.5 0.8468 0.0000
| CP(A)-CP(B) | = 0.0034 | CP(A)-CP(B) | = 0.0068
Crpavg = 0.8452 Cravg = 0.8435
Approved by : Approved by : ﬁ -

s+ § rrust be < 001 for the test 1o be acoeptable ***

4 | CplAJ-CpiB) | must slso be < 0,01 if average of Cp(A) and Cp(B) is ot be used ***

SECOT €O, LTD.

195 Rimskasgpras B Hamgues, Banghol, 19900, THAILANT
Tek: (442 FAVBAM Faa (K673 593503
E-Maak; crvrvi secee ik o

*+s & myst be < .01 for the test 10 be acceptable

o8 | CpiARCP(B) | must also be < 001 if average of Cp(A) and CpiB) s ot be used ***

110 B bngrar 54 Hangee, Danghok. !

SECOT CO, LTR.
0406, THAILAND

Tl (43 $550450 Fax: (857) 991523
Eentl, vy oo 1k



cd.l?‘lf

Certificate Of Analysis
Special Gases Mixture
Customer Details
Hame: Address: Customer Tag No.
secot Co., Lid 239 Rimklongpropa Rd. Bangsue khet Bangsue

Bangkok 10800

Ccertificate Details

Number 0483/23 Date of Issue 22-Feb-2023 Expiry date: 21-Feb-2027
Matenial Details
production Order. 90176403 Matenal Code 478100-)-62 Cylinder No 51108
Gas content 6.520 M (nominal )  Filling pressure 145bar{g) Valve CGA 590 BRASS
Cylinder Dwner LINDE Cylinder Material STEEL Cylinder Size 471
Laboratory Report

Component Norminal Concentiation Analysis Result’ LInI:E|1.J|.r|1~,u" Method of ;‘nal\-si'.'
Oxygen 8.00% 7.93% + 20y relative (1)56-0-01
In Nitrogen

Recommend usage condition

Minimum utilization 5% of actual content or before expire date whichever comes first
Storage condition Keep in well ventilation and secure area

Comments

Note:

1. All results expressed in this report are on mole /male basis, unless otherwise specified

7 The reparted expanded uncertainty is based on a standard uncertainty multiphed by a coveiage factor k=2, providing
alevel of o e of appi y 958 The of this material is traceable to the SI through the reference
qas standard which is traceable to Swiss National Standard of Mass or other recognised national metrelogy mstitutes

3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Dxygen Analyzer,

(4) Electrochemical Moistute Analyzer, (5) Total Hydrocarbon Analyzes, (6) Other Specihed

Sukanya Parinyasoontoin E

signatary for and on behalf of Linde (Thailand) Co., Ld

Page 1ol 1
This report shall nat be repeoduced except in ful

Linde (Thailand) Public Company /imited
L s s TS
15" Floor, Bangna Tower A, 2,73 Moa 14, Bangna *ad KA 6.5 Hoad, Banglaew

uSsn A (Usanalng) TR (L)
s T
& 15 umurmonod 0 2,3 R 14 MELTRANASTA M 6.5 Rt
auad vansisns 10540 st (66) 2338-6100 Tnsms (6e) 2338-6313
Tsvuuoalned - 105 M) 5 AUTGEIG BUTREN OGNS 24180
Tl (66) 3857047993 fsans (64) 36.570-323 Thatland, fel (66) 38.570-479.53 Fax (84) 30.570-323

Bangplee, Samutpiakatn 10540, Tel (64) 23388100 Fax (6] 2338-6333
Wellgrow Plant . 105 Moo 5, 1Bangsamak, ABangpasung, Chachornguan 24180

Certificate Of Analysis
Special Gases Mixture

Customer Details
Name: Address Customer Tag No
SecotCo., Ltd 239, Rimklongprapa Rd | Bangsue, Bangkok

[

Certificate Details
Number 1096,/24 Date of Issue
Matenial Details

Expiry date 26-Apr-2027

Production Order Material Code 511600-5K-34 Cylinde 143360
Gas content Filling pres: 137 bar Valve COAB60 55
Cylinder Owner LINDE Cylinde spectia seal Cylindes Size a0l
Laboratory Report
Analytical Result
Component ; Homine Analysis Result” Uncertainty’  Method af Analysis’ hssay Date
Concentiation
40.0 ppm 39.2 ppm + 1% relative (6)1-PB-352 19-Apr & 26-Apr-2024
Less than 1.9 ppm
1 A0.0 ppm 40.9 ppm + 19 relative {6} 1-PE-3 19-Ap-2
In Nittogen
Reference Standard used in Assay
Reference Stan Cylinder number Concentration Expiry date
Carbon Monoxide D&19725 70.6 £ 0.2 ppm 20-5ep-2026
Nitric Oxide DE19725 70.6 2 0.2 ppm 20-5ep-2026
In Nitrogen
Analytical Instruments used in Assay
Instiument /Make /Model Analytical Principle Last Multipoint Calibration
FTIR Spectiometers Nicolet 1550 FTIR-CO 24
FTIR Spectiometers Nicolel 1550 FTIR-NO

Recommend usage condition
Minimum utilization: 5% of actual content or before expire date whichever comes first

Storage condition: Keep in well ventilation and secure area
Comments

when reordering, please quote the material number

Note:

Sukanya Parinyasoontorn ﬂ‘l

signatory for and on behalf of Linde (Thailand) Co., Ltd

el except in ful PB-0)

1eport shall ot be re

uBdn Sud (Ussinalne) SiA (umiey)
s R, ST
15 oo 102,/3 ) 14 IUANDUHRSA TU 6.5 R
s o mpsisns 10540 e (66) 23386100 T (66) 2338-6333
Isvonnsalnes: 105 A 5 nuroatng oL cBoms 24150
sl (66) 3R.5T0-479-53 Tnsma (66) 38570123 Thailand, Tel (66) 38.570-475-93 Fax (66) 38.570-323

Linde (Thailand) Public Company Limited

15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad 0. 6.5 Road, Bangkaew
fangples, Samutpratam 10540, Tel (66) 2338-6100 Fax (66) 1338-6333
wellgiow Plant : 105 Moo 5, TBangsamak, A, Bangpaicng, Chachoengsao 24180



Making our warld more productive

Certificate Of Analysis
Special Gases Mixture

Customer Details
Name: Address Customer Tag No.
Secot (o, Lid 239, Rimklongprapa Rd., Bangsue, Bangkok
10800
Certificate Details
Number 1394/24 Date of Issue 24-May-2024 Expiry date 24-May-2027
Matenal Details
roduction Order: 90183672 Material Code 436700-5K-34 Cylinder No ADDE96SK
Gas contenl 5230 M Filling pressure 137 bar Valve: COA 66055
Cylinder Dwner: LINDE Cylinder Matenal Spectra seal Cylinder Size a0l
Laboratory Report
Analytical Result
Component rn:rDe[:IIT:tlmn " Analysis Resull' ’L_lncert.mn-.-' Method of Analysis” Assay Date
Nitric Oxide 20.0 ppm 79.6 ppm + 1% relative (6} I-PB-352 15823 -May-2024
Other NOx impurity Less Than 3.9 ppm
Carbon Monoxide 80.0 ppm £1.7 ppm + 10 relative (6) I-PB-352 15523 -May-2024
In Nitrogen
Reference Stondard used in Assay
Reference Slandaid Cylinder number Concentration Expiry date
Carbon Monoxide DB19725 70.6+ 0.2 ppm 20-5ep-2026
Nitric Oxide D619725 70.6 0.2 ppm 20-5ep-2026
In Nitragen
Analytical Instruments used in Assay
Instrument /Make /Model Analytical Principle Last Multipaint Calibration
F1IR Specirometers Nicolet iS50 FTIR-CO 7-May-2024
FIIR Spectrometers Nicolel 1550 FTIR-ND 7-May-2024

Recommend usage condition

Minimum utilization: 5% of actual content or before expire date whichever comes first

Storage condition: Keep in well ventilation and secure area.

Comments

when reordering, please quote the material number

Note:

1. All results expressed 0 This iepont are on mole fmole basis, unless otherwise specified. The Assay of this Standard has been pertormed n
arcordance with the EPA Traceabibty Protocal FPA-600/R-12 /531 for Hye Avsay and Lot taen 0f Gaseos Calbeation Standards using procedure &1
2. the tepoited espanded uncertainty is based on 2 standard uncertainty inultsplied by a Coverage factor k-2, prowiding a bevel of confidence of appronimate
The measurement of this matenal is fraceable 1o the $1 through the reterence gas standard which s traceable to Swiss Nabonal Standaid of Mass of
aiher recognised national metrolagy institites.

3.(1) Gas Chigmatography, (2] Paramagnetic Orygen Analyzer, (3) Elextiochemueal Dxygen Anabyzes, (4) Elechiochemical Mosture Anatyier,

(51 Total Hydiocarbon Analyzes, (&) Othet - Specified

Sukanya Par
signalory for and on behalf of Linde (Thailand) Co., Ltd

Page 1ob 1
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Making our world more productive

Certificate Of Analysis
Special Gases Mixture

Customer Details
Name: Address: Customer Tag No
Secot Co, Ltd. 239, Rimklongpiapa Rd., Bangsue, Bangkok
10800
Certificate Details
Number 1393/24 Date of Issue 24-May-2024 Expiry date 24-May-2027
Material Details
Production Order 90183672 Material Code 436700-5K-34 Cylinder No. ADO9RTSK
Gas content 6900 M’ Filling pressure. 145 bar Valve £GA 660 55
Cylinder Owner LINDE Cylinder Matenial Spectia seal Cylinder Size: 401
Laboratory Report
Analytical Result
Component LU:‘:‘:;:?::‘OH ' Analysis I?esul]' Uncertainty’ Method of Andlysis® Assay Date
Nitric Oxide 80.0 ppm 79.0 ppm + 10y refative (6) I-PB-352 15 & 23-May -2024
Other NOx impurity Less Than 3.9 ppm
Carbon Monoxide 80.0 ppm 81.7 ppm + 1 refative (6) 1-PB-352 15 & 23-May -2024
In Mitrogen
Reference Standard used in Assay
Reference Standard Cyhinder number Concentration Expiry date:
Cartbon Monoxide 0619725 70.6+0.2ppm 20-5ep-2026
Nitric Oxide 0619725 70.6 £ 0.2 ppm 20-5ep-2026
InNitiogen
Analytical Instruments used in Assay
Instrument /Make,/Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet i550 FTIR-CO T-May-2024
FTIR Spectrometers Nicolet iS50 FTIR-ND 7-May-2024

Recommend usage condition
Minimum utilization: 5% of actual content or before expire date whichever comes st
Storage condition Keep in well ventilation and secure area

Comments
when reordering, please quote the material number

Note:

1. Al vesidts expressed in this iepoit ate on mote/moke basis, unless ofherwise specitied The Avsay of the Standard has been pedoimed in

sccordance with the EPA Traceability Protocal EPA-600/R-12/531 lon the Assay and Cemtibication of Gaseous Calieation Sfandards using pracedure 41

2, The teported expanded ui ainly i based on 3 standid upcertainty multiphed by 8 coverage facter b2, prowiding 3 level of confidence of apprenimately 358
Thee measuiement of this mateial is aceable 1o the S4 through the 1eference gas standard whnih o tiaceable 1o Swiss National Standard of Mass or

other iecognised naticnal metrology mstiutes
3.(1) Gas Chwomatograph aramagnenic Duygen Anglyzer, [3) Electrochemical Ouygen Analyzer, (4} Hlectiochemical Maistuie Analyzer,
(5 Tetal Hydrocarbon Analyzer, (6) Oihe - Specified

Sukanya Parinyasoontorn
Page 1okt Signatary for and on behalf of Linde (Thailand) Co., Ltd.
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THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Customer Details
Name Address

, Bangsue, Barigkok

Secot Co, Ltd.

Customer Tag No.

THE LINDE GROUP

Certificate Of Analysis
Special Gases Mixture

Certificate Details
Number

ial Details

Date of Issue 29-Mar-2023

Expiry date

29-Mar-2027

Customer Details

Name: Address:
Secot Co., Lid 239 Rimklongprapa Rd., Bangsue, Bangkok
10800

Customer Tag No.:

roduction Order Material 608400-5K-44 Cylinder No ADDGA(
Gas content 5.52M Filling p 145.0 bar 3l
Cylinder Owner LINDE Cylinder Material Spectia seal ) 401
Laboratory Report
Analytical Result
Component Norminal Analysis Result' Uncertainty® ‘Method of A

; Concentration y o S e
Sulphur Dioxide A40.0 ppm 40.2 ppm £ 1% relative (6) I-PB-352 22-Mar & 29-Mar-23
In Nitrogen

Reference Standard used in Assay
Re e Standard Cylinder number Concentration Expiry date
Sulphur Dioxide | 73 £ 0.42 ppm G-
In Nitiogen
Analytical Instruments used in Assay
Instrument /Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-502

17-Mar 3

Certificate Details

Recommend usage condition
Minimum utilization 5% of acty
lo1age condition

nt or before expire date whichever comes first
tilation and secure area

Comments
When reordering, please quote the material number

Note:

Sukanya Parinyasoontoern [ U'l']
Page 1ol signatory for and on behalf of Linde (Thailand) Co., Ltd
This report shall nat be reproduced except in full Pt
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Number: 0609/23 Date of Issue: 21-Mar-2023 Expiry date: 21-Mar-2031
Material Details
Production Order 50176409 Material Code 445100-5K-44 Cylinder No D869455
Gas content: 552 M Filling pressure: 145.0 bar (GA 66055
Cylinder Owner LINDE Cylinder Material Spectra seal Cylinder Size 40L
Laboratory Report
Analytical Result
Norminal - 2 3
r hod of An Assay Date
Component torceniration Analysis Result Uncertainty Method of Analysis y
Sulphur Dioxide 80.0 ppm 83.5ppm + 1% relative (6} 1-PB-352 14-Mar & 21-Mar-23
In Nitrogen
Reference Standord used in Assay
Reference Standard Cylinder number Concentration Expiry date
Sulphur Dioxide 256240 52.73+0.42 ppm 6-May-2023
In Nitrogen
Analytical Instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet 550 FTIR-502

16-Feb & 17-Mar-23

Recommend usage condition
Minimum utilization: 5% of actual content o before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area

Comments
‘When recrdering, please quote the material number

Note:

1. All results expressed in this iepart are on mole/mole basis, uniess atherwise specified. The Assay of this Standard has been petlormed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 lor the Assay and Certification of Gaseous Calibralion Slandards using procedure G
2. The reparted expanded uncertainly is based on a standasd uncertainty mulliplied by a coverage factor k=2, providing a level of confudence of approximately 5%
The measurement of this matesial is trateable ta the S1 (hrough the reference gas standard which i raceable 1o Swiss National Standard of Mass or

other tecagnised national metrology instilutes,
3. (1) Gas Chromatography, (2) Paramagnelic Dxygen Analyres, (3) Elecirachem
(5} Iotal Mydiocarbon Analyzer, (6) Olher - Specified

tal Oxygen Analyzer, (4) Electiochemical Moisture Analyzei,

Sukanya Pariny

Page1ol1
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THE LINDE GROUP
THE LINDE

Special Gases Mixture

Certificate Of Analysis

Customer Details

Customer Details Name Address: Customer Tag No
Name: Address. Customer Tag No Secot Co. Ltd 239, Rimklongprapa Rd., Bangsue, Bangkok
secot Co., Lid 239 Rimklongpropa Rd. Bangs 10800
gkok 10800
Certificate Details
— Number. Date of Issue 4-Feb-2022 Expiry date 4-Feb-2030
Certificate Details Material Details
Humber / Date of Issue 2 23 Expiry date 21-Feb-2027 Praduction Order 90169723 Material Code: 445100-5K-44  Cylinder No 0636047
Malsital Delaks . o e _ _ Gas content: 5.52 W Filling pressure: 145.0 bat valve CGA6605S
Production Grdey ARn Material Code Aran SYTERderNG Cylinder Owner LINDE Cylinder Material: _ Spectra sea cylinder size: 401
Gas content 6520 M’ (nominal ) Filling pressure 145bar{q) Valve: CGA 590 Laboratory Report
Cylinder Owner LINDE Cyhnder Matenal STEEL Cylinder Size 471 Analytical Result
Laboratory Report Norminal '
_ : ’ : Compaonent il Analysis Result’ Uncertainty’ Method of Analysis® Assay Date
Component Norminal Concentration Analysis Result Uncertainty” method of Analysis Concentration 3 i .
i Sulph 0.0 ppr 1 + 100 relativ (6) I-PB-352 28-Jan & 4-Feb-22
Giden S00% - I)'I:\?i?[i: f;r?xl:le ppm B1.0 ppm Uy relative (6} & ]
In Mitrogen 9 .
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date
sulphur Dioxide 256240 52.73+0.42 ppm 6-May-2023
In Nittogen
Recommend usage condition
Minimum utilization 5% of actual content or belore expire date whichever comes lirst Analytical Instruments used in Assay
:IDur:_:zzr:Ir)stnmn. Keep in well ventilation and secure area. Instrument /Make,/Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicalet i550 FTIR-502 10-Jan-2022

Recommend usage condition

Minimum utilization: 54 of actual content or before expire date whichever comes first
Storage condition: Keep in well ventilation and secure area

Comments

when reordering, please quete the material number

Note:

1. Allresuls expressed in this report are on mole /mole basss, unless otherwise specified

tandard uncertainty multiphed by a coverage factor k=2, providing

b the reference

2 The reported expanded uncertainty is based on a
alevel of confidence of approximately 95% The measurement of this material is traceable to the 51 th
gas standard which is traceable to Swiss National Standard of Mass or other recognised national metrolo
3 (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electroche

{4) Electrachemical Moisture Analy: Total Hydrocarbon Analyzer, (&) Other - Specified

Note:

1. Allresults expressed
accordance will E

Sukanya Parinyasoontomn
£ : = 2. The reported e 58
, v or and ehialf o 1 0. Ltd
signatory for and on behalf of Linde (Thailand) Co., Ltd ) e i : b e
d recognised national meliology institutes
ot b reproduced enge all T Gas Cheomatography, (2) Pa Dxygen Analyzes, {3) Electiochemical Oygen Analyzer, (4) Eleclrochemical Mowsture Analyzer,
al Hydroca ccified
Sukanya Parinyasoontorn C ‘FGI')

Page 1ot 1 signatory for and on behalf of Linde (Thailand) Co., Lid,
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THE LINDE GROUP

3n

Certificate Of Analysis

Special Gases Mixture

Customer Details

Name. Address Customer Tag No.
Secot Co.,Ltd 239, Rimklongpiapa Rd., Bangsue, Bangkok
10800

Certificate Details

Number 2135/20 Date of Issue Expiry date 18-May-2028
Material Details
Production Order 90160199 Material Code Cylinder No 0595120
Gas content 6.90 M’ Filling pressure Valve (GA 66055
Cylinder Ownér: LINDE Cylinder Material Cylinder Size 501
Laboratory Report
Component .;[_-.::J;::..[:.{L-.n Analysis Result’ Uncertainty’ Methad of Analysis’ Assay Date
Sulphur Dioxide 800 ppm 802 ppm + 1% relative (8) 1-PB-352 12-May & 19-May-20
In Nitrogen

Reference Standard vsed in Assay

weference Standard Cylinder number
T EUIETT DioKIdE — 2098

In Nitrogen

Concentration
5149+ 2 & ppm

Analytical Instruments used fn Assay

Instrument /Make /Model
FTIR Spectrometers Nicolet 1550

Last Multipoint Calibration
11-May-2020

Recommend usage condition

Mimimum utilization: 5% of actual content or before expire date whichever comes first

Storage condition: Keep in wel

ilation and secure area,

Comments
when reordering, please quote the material number

Note:

ed in this 1ep
EFA Traceabality

Fage ol

Fhus report shall ned be reproduced except in bl
uSdn Bk (Usanalng) die (uRio)
b SR €T
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ecteachemical Oxygen Analyzer, {4}

mecal Maistute Analyies,

Sukanya Parinyasonntorn

signatary lor and on behalf of Linde (Thailand) Co., Ltd
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= ELECTRICAL AND ELECTRONICS INSTITUTE \\:I;.J/.“};

ag® FOUNDATION FOR INDUSTRIAL DEVELOPMENT —

. - 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, =7'4»ug_,fl‘hj 4
% Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 mm:‘:"‘;:::

Tel: +66 2709 4860 Fac +66 2324 0917

Certificate No.: CP20250278EA
Operation No.: CP2025100271

Certificate of Calibration

Equipment: Sound Calibrator

Manufacturer: Cirrus Research Plc
Model/Type: CR:515

Serial No.: 97097

ID No.: -

Customer: SECOT Co,,Ltd.

Address: 239 Rimklongprapa Rd., Banesue,

Bangkok 10800 Thailand
Received Date: 9 October 2025
Calibrated Date: 14 October 2025
Issued Date: 16 October 2025

Calibrated by: Ms. Juntapom Kunhakom

2

{ Mr. Sittichai Swaksuriyawong )

Approved by:

Group Manager

Printing or copy of file are considered as a copy of the document,

This report was prep v using icable elech

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
praviding a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except
with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 3

F-CAL-004 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20250278EA
Calibration Report

Equipment: Sound Calibrator
Manufacturer: Cirrus Research Plc
Model/Type: CR:515

Serial No.: 97097

ID No.: -

Ambient Temperature: (23x2)°C
Relative Humidity: (50+15)%
Pressure: (1013 + 1.5) kPa

Method of Calibration :-
IEC 60942:2017

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20250278EA
Calibration Report

3. Function : Total distortion + noise

MNorminal Morminal Measured valueiﬂ] Acceptance limitls}
Sound Pressure level (dB) Frequency (Hz) (9) (%)
94 1000 0.47 2.50

Uncertainty of measurement

Function Uncertainty AdmuTy BTt
uncertainty of measurement
Sound pressure level 0.10 dB 0.15 dB
Frequency 0.10 % 0.20 %
Total distortion + noise 0.40 % 0.50 %

Conditi £ ¢t it of calibrati
1. Reference standards instrurment :-

Instrument Model Serial No. Cert, No. Due Date
1)|Standard microphone 4180 2661000 AA-1011-25 24 June 2026
2)|Waveform Generator 335118 MY52302264 CK20250036EA 29 June 2026

CK20250002EA | 25 December 2025
Audio A ing DMM 2015-P 136
e e i CB20250007EA | 6 January 2026
3)|Pressure humidity and CL1-P250034 10 April 2026
Ternperature Transmitter Fruso e CD20250096EA 29 March 2026

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

3, This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand),; ILAC Policy, Item 2 (1) NoJLAC-P10:07/2020.

Reference standards instrument for Electrical function
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119
- IRPC Metrology Center, IRPC Public Co,, Ltd.; NSC Accredited Calibration Ne.0204.

Result of Calibration;-
1. Function : Sound pressure level
Norminal Specified Sound Measured value | Deviated value'" Acceptance limit"™
Frequency (Hz) Pressure level (dB) (dB) (dB) (dB)
1000 94 94,07 0.07 +0.25
2. Function : Frequency
Norminal Sound Specified Frequency | Measured value | Deviated value™ Acceptance timit™
Pressure level (dB) (Hz) (Hz) (%) (%)
94 1000 1000.31 0.03 +.0.70
Page 2 of 3
F-CAL-005 Ed.1

Note:  [1] The deviated value is the absolube valule of the difference between the measured value
and the comesponding specified sound pressure level.
[2] The deviated value is the absolube valule of the difference in percent between the measured value
and the coresponding specified frequency.
[3] The acceptance limit is for the deviated value.
[4] The measured value s the total distortion + noise, measured over the frequency range from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.
Remarks: 1. Acceptance limit was IEC 60942:2017 Class 1.
2. Maximum-permitted uncertainty of measurement was IEC 60942:2017 Class 1.
3, The coverage factor k = 2.00

- - End of Report - -

Page 3 of 3
F-CAL-005 Ed.1



Sheet No. : ||

CR-515-2026-138

]

SOUND LEVEL METER CALIBRATION

Calibration Location:| SECOT | Calibration Date: | May 14,26
ACOUSTIC CALIBRATOR
o Frequency  Ref.Calibrated Eff.Calibrated
Brand Model Serial No. (Hz) (dB) (dB)
Cirrus CR:515 97097 1000.00 94.0 93.7
i Reading 7
No. Brand Model Serial No. (B) dB Adjust
7 Cirrus CRIGIB G301262 93.8 -0.1
8 Cirrus CRI61B G301329 94.7 -1.0
14 Cirrus CRI62B G300709 93.5 0.2
15 Cirrus CR162B G300769 93.1 0.6
19 Cirrus CRI62B G300990 92.9 0.8
20 Cirrus CRI162B G301014 93.0 0.7
24 Cirrus CR162C G300832 93.7 0.0
27 Cirrus CR162C G301029 94.8 -1.1
42 Cirrus CR162B G302738 943 -0.6
43 Cirrus CR162B G302741 933 0.4
48 Cirrus CR162B G302237 93.5 0.2
Calibrated by : g Approved by : ﬁ”ﬂﬂh 5

R85 2008- | 200G | L0200

SECOT CO., LTD,
235 Rimklongprapa Kd. Bangsue. Hanghok, 10500, THAILAND
Tel: (662)959-3600 Fax: (662) 959-3335

Ml emvsenvii secol.co.th

SheetNo.:|  CRSIs-2026000 |

SOUND LEVEL METER CALIBRATION

Calibration Lotntion:l_ SECOT I Calibration Date:
ACOUSTIC CALIBRATOR
T Frequency Ref.Calibrated Eff.Calibrated
Brand Model Serial No. (Hz) (dB) (4B)
Cirrus CR:515 97097 1000.00 94.0 93.8
No. Brand Model Serial No. R‘E:‘;‘;‘g dB Adjust
2 SCARLET ST-21D 820723 93.8 0.0
4 SCARLET ST-21D 820725 93.8 0.0
5 SCARLET ST-21D 820726 93.8 0.0
11 SCARLET ST-21D 821078 938 0.0
12 SCARLET ST-21D 821079 93.8 0.0
13 SCARLET ST-21D 821080 93.8 0.0
14 SCARLET ST-21D 821081 93.8 0.0
15 SCARLET ST-21D 821082 93.8 0.0

Calibrated by :

Approved by : Q']J %w\

U106 AT 2008 SECOT €O, LD,
239 Rimklongprapa Rd. Bangree, Bangkok, 10800, THAILAND

Tek: (6621939-3600 Fax: (662) #59-3518

E-Mlall: emvsenviisecot o th



Sheet No. : ||

CRs1s2026-132 |

SOUND LEVEL METER CALIBRATION

SheetNo.:|  CRs152026-162 |

—

4 b,

c o
T—
e

SOUND LEVEL METER CALIBRATION

Calibration Location:| SECOT | Calibration Date: Calibration Location:| SECOT | Calibration Date: | Jun 30, 26
ACOUSTIC CALIBRATOR ACOUSTIC CALIBRATOR
N Frequency  Ref.Calibrated EM.Calibrated . Frequency Ref.Calibrated Eff.Calibrated
Brand Model Serial No. (H2) (B) (dB) Brand Model Serial No. (2) (dB) (@B)
Cimus  CR:SIS 97097 1000.00 94.0 93.8 Cimus  CR:515 97097 1000.00 94.0 93.8
. Readin i i
No. Brand Model Serial No. e 8 4B Adjust No. Brand Model Serial No. R”{:‘:;;'g dB Adjust
2 SCARLET  ST-21D 820723 93.8 0.0 3 SCARLET  ST-21D 820724 93.8 0.0
3 SCARLET  ST-21D $20724 93.8 0.0 3 T ——— — —_ -
3 SCARLET  ‘ST-21D BaUreh a8 0o 7 SCARLET  ST-21D $20728 938 0.0
& 2
Lo} CORARREL  HhEIR 820731 924 a0 9 SCARLET  ST-21D 820730 93.8 0.0
1 SCARLET  ST-2ID $21078 93.8 0.0
12 SCARLET  ST-2ID 821079 93.8 0.0
13 SCARLET  ST-21D 821080 93.8 0.0
14  SCARLET  ST2ID $21081 938 0.0

Calibrated by :

Approved by : -é_-;x‘:;; ;l o

CRALS 01 TN 200

SECOT €0, LTD,

234 Riskbongpeaps Rl Basgsue, Bangkek. 10500, THAILANT
Tel (6621549, 3600 Fav: (662) 959.1515

E-Msil: emvserviseconon.ih

Calibrated by : %

Approved by : é;ﬂ,l‘». ;‘uw

CRSES T LA Cal O 0226

24 Rimkboagprapa Rd. Hangves, Banghok, 10800, THAILAND
Tel: (6629593600 Fax: (667) 959-1515
E-Mail: envsenviisecol cnth

SECOT OO, LTD.




CERTIFICATE OF CALIBRATION

ISSUED BY Noisemeters

DATE OF ISSUE 26 February 2025 CERTIFICATE NUMBER 234084

Certificate Number:

NoiseMeters Page 1of 2

Acoustic House Approved signatory

Bridlington Road N.Smith
sg::';;a’ Electronically signed:

United Kingdom

www.noisemeters.com

DS

doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: RC:110A

Serial number: 95167

Class: 2

CERTIFICATE OF CALIBRATION 234084
Page2of2
Environmental conditions
The following conditions were recorded at the time of the test:
Before  Pressure. 99.38 kPa Temperature: 25.0°C Humidity: 40.4 %
After Pressure: 99.39 kPa Temperature: 25.1 °C Humidity: 37.9%
Test equipment
Equipment Manufacturer Model Serial number
Distortion Meter Keithley 2015 1063074
Environmental Monitor Comet T7510 21962628
Initial Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance Uncertainty
Level (dB) 114.00 113.79 113.78 113.79 113.79 021 +0.75 0.11dB
-Distnrtion (%) <4.00 1.52 0.51 0.51 0.84 0.84 +4.00 013 %
Frequency (Hz) | 1000.0 990.4 990.4 890.3 990.4 9.6 +20.0 0.1 Hz

Test summary
Date of calibration: 21 February 2025

The doseBadge reader detailed above has been calibrated to the published data as described in the operating manual
and in the half-inch configuration. The procedures and techniques used are as described in IEC60942_2003 Annex B -
Periodic Tests and three determinations of the sound pressure level, frequency and total distortion were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been corrected to the reference pressure of 101.33 kPa using the manufacturer's data.

The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex
B of IEC 60942:2003 for the sound pressure level(s) and frequency(ies) stated, for the environmental conditions under
which the tests were performed.

However, as public evid was not available, from a testing organisation responsible for pattern approval, to
demonstrate that the model of doseBadge Reader conformed to the requirements for pattern evaluation described in
Annex A of IEC 60842:2003, no general statement or conclusion can be made about conformance of the doseBadge
Reader to the requirements of IEC 60942:2003.

Notes:

The measured guantities or deviations (as applicable), extended by the expanded combined uncertainty of

measurement, must not exceed the corresponding tolerance.

A distad A e B I,

Thiu certificate provides traceability ofmnsurumml w the S| system of units and/or to units of measurement realised at the National Physical

or othar national This certificate may not be reproduced other than in full, except with the prior written
app of the qulnu Thl results within this certificate relate only to the items The s basedona
factor k=2, p a ibility of approxi 85%.

Expected | Sample 1 | Sample 2 | Sample 3 | A g Deviatis Tol Uncertainty
Level (dB) 114.00 113.97 113.97 113.87 113,97 -0.03 +0.75 0.11dB
Distortion (%) <4.00 0.51 0.50 0.51 0.51 0.51 +4.00 0.13%
Frequency (Hz) 1000.0 990.3 990.3 990.3 990.3 8.7 +20.0 0.1Hz

Functionality Results

Function

Communication
2 way IR link

End of results




SheetNo.: |  NC-CIRRUS-2026-001 ||

NOISE DOSE METER CALIBRATION

Calibration Location:‘ SECOT I Calibration Date: | Jan 22, 26

ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal::;‘a]ted Frequency (Hz)
CIRRUS RC 110A 95167 114.00 1000
" Reading .
No. Brand Model Serial No. dB Adjust
(dB)

1 Cirrus CRI110A CB1023 111.4 26
2 Cirrus CRI110A CB1025 114.1 -0.1
3 Cirrus CRI110A CBI1026 1133 0.7
4 Cirrus CRIIDA CB1040 113.5 0.5
5 Cirrus CRI10A CB1041 113.9 0.1

Calibrated by : //}/ Approvedby: ofe Tl o

NC-CIRRUS- 22 ER-00LEPROSU0IM08 SECOT COL LTD.
259 Rimklongpeapa R Bamgsue, angkok, 10800, THAILAND

Tel: (5621959. 3400 Fax: (662) 959-3415

E-Muil: cavservisoent co th

SheetNo.: | NC-CIRRUS-2026-087 ||

NOISE DOSE METER CALIBRATION

Calibration Location:r SECOT J Calibration Date: | May 22, 26

ACOUSTIC CALIBRATOR
Brand Model Serial No. Cal;l;::)led Frequency (Hz)
CIRRUS RC 110A 95167 114.00 1000
No. Brand Model Serial No. Bentleg dB Adjust
(dB)
1 Cirrus CRI110A CB1053 112.6 1.4
2 Cirrus CRI110A CB1054 112.7 1.3
3 Cirrus CR110A CB1055 113.6 0.4
4 Cirrus CR110A CBI1101 1128 1.2

Calibrated by : /ﬁ - Approved by : é}a gﬂymw

NC-CIRRLIS:2005-CER -0 DaspuDADGIS SECOT €O, LTD
239 Rimklongpesps R4 Bangsue, Banghok, 10800, THAILAND

Tel: (S62)49-3600 Fux (86) #59-3533

E-Mal: envyerviiisecot coth




CERTIFICATE OF CALIBRATION

ISSUED BY Noisemeters
DATE OF ISSUE 20 April 2026 CERTIFICATE NUMBER 264476
NoiseMeters Page 10f2
Acoustic House Approved signatory
Bridlington Road N.Smith
i er Y014 OPH Electronically signed:

United Kingdom

www.noisemeters.com \\__\) A
DOSer

doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer: Pulsar Instruments Notes:

Model: Model 22R

Serial number: 78781

Class: 2

Test summary

Date of calibration: 20 April 2026

The doseBadge reader detailed above has been calibraled to the p lished data as described in the op 1 |
and in the half-inch configuration. The proced and t iques used are as described in |ECB0942_2003 Annex B —
Periodic Tests and three determinations of the sound pressure level, freq v and total distortion were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been carrected to the reference pressure of 101.33 kPa using the manufacturer's data.
The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex

B of IEC 60942:2003 for the sound p I(s) and freq y(ies) stated, for the environmental conditions under
which the tests were performed.
as public evi was not available, from a testing organisation responsible for pattern approval, to

k

demonstrate that the model of doseBadge Reader conformed to the requirements for pattern evaluation described in
Annex A of [EC 60942:2003, no general statement or conclusion can be made about conformance of the doseBadge
Reader to the requirements of IEC 60842:2003.

CERTIFICATE OF CALIBRATION s
264476
Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before  Pressure: 101.85 kPa Temperature: 23.0°C Humidity: 398.1 %

After Pressure:  101.85 kPa Temperature: 23.0 °C Humidity: 37.8%

Test equipment

Equipment Manufacturer Model Serlal number
Distortion Mater Keithley 2015 0933404
Environmental Monitor Comet T7510 21962628
Initial Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | A g fati Tol 1] i

Leva_l (da} ] 114.00 113.93 113.92 113.94 113.93 -0.07 +0.75 0.09 dB
!J_ia_lo_rllon (%) <4.00 0.55 0.56 0.55 0.55 0.55 +4.00 0.22 %
Frequency (Hz) 1000.0 998.9 998.9 998.9 998.9 -1.1 +20.0 02 HZ
The measured quantities or deviations (as applicable), extended by the ombi tainty of
measurement, must not exceed the corresponding tolerance. N ve

Adjusted Acoustic Results

Expected | Sample 1 | Sample 2 | Sample 3 | A g iati Taol Uncertainty

Lml (dB) 114.00 113.88 113.97 113.98 113.98 -0.02 10.75 0.09 dB
I_J.ir_sErTn (%) <4.00 0.57 0.57 0.79 . 0.64 0.64 +~4 OO 0.22 %
Frequency (Hz) 1000.0 998.9 998.9 998.9 99&9 -1.1 +20.0 ne 0 2 Hz

Notes:

This ficate provides bility of mIrnSIsyshmofuuhand\fnrmuﬂuulmumnIthw at the Mational Physical

L tory or other ised natlonal il This cartificate may not be rep other than in full, excapt with the prior written

appmv‘ninflmh!ulnumﬂlw,mmmmmuoﬂ!mmmowmwhmuhmmuwﬂaﬂmpmmﬂhDMma
inty lied by a factor k=2, providing & g billty of app 95%.

Functionality Results

End of results




THAI CALIBRATION SERVICES CO., LTD.
zcs 19/8 Moo 9 Soi Raikhing 30, Phutthamonthon § Rd, Raikhing

Samphran, Nakhonpathom 73210 Tel. 0-3439-7682-5, 08-6341-8613

www.thaical.com E-mail : sales@thaicalibration.com, lab@thaicalibration.com

Sheet No.: | NC-PULSAR-2026-037 |

CALIBRATION

NSC-TISI-TIS 17028
CALIBRATION 0100

NOISE DOSE METER CALIBRATION

Calibration Date: | Jun 30, 26

ACOUSTIC CALIBRATOR Bastomer SECOT CO., LTD.

CALIBRATION CERTIFICATE

Calibration Locnﬁon:r SECOT J
Certificate No.S26044855

page 1 of 2

239 Rimklongprapa Rd.,

Brand  Model  Serial No. C“';:;M Frequency (Hz) Bangsuc, Bangkok 10800
PULSAR 22R 79781 114.00 1000 Equiy t: Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Mettler Toledo Order No. : 6951571-1
Reading Maodel : AG245 Ambient temperature 1 (274 £50)°C
No. Brand Model Serial No. (dB) dB Adjust Aceuracy class : - Relative humidity : (46.0 £ 10.0) %
Capacity : 41g/210g Received date : 20-Apr-2026
Resolution : 0.00001 g/0.0001 g Date of calibration : 20-Apr-2026
! Pulsar 22 PBG618 112.6 1.4 Serial No. : 1117293916 Date of issue : 23-Apr-2026
1D No. : X Condition of the balance ; Good working conditions

Place of calibration : BAL

Calibration method
This instrument was calibrated aceording to the EURAMET Calibration Guide No. 18.

Condition of reference standard weight

Instrument Nominal valug Serial No Cenificate No.  Due-date Density (kg/m")
1 Standurd weight set Imgio2 kg |5BE5+13849 M25100015 T-Oct-2026 7950

Traceability of the reference standard weight
The measurement results are traceable 1o the International System of Units (S1) through Mass Calibration Laboratory

Thai Calibration Services Co., Ltd.. NSC-ONSC nceredited no. Calibration 0189,

Calibrated By~ Chartchai Rattanaapichartwong  Approved Signatory : W

- Technician Somwang Wongduang
Calibrated by : Approved by : Q_L Q_umm
i
This calibration certificate may not be reproduced other than in full,
except with the prior written approval of the head of TCS calibration laboratory.
NC-HJMMK“NMWW; B SECOTCO, LTD.

239 Rimkloagpraps Rd. Bangsus, Banghok, 10850, THAILAND
Tel: (6621995-3600 Fax: (663) 935-3535
E-Mail evveervillsecotcoth

TCS-F-138 Issuc 01/Rev.02/8 Aug 2025



THAI CALIBRATION SERVICES CO., LTD. S,
zcs 19/8 Moo 9 Soi Raikhing 30, Phutthamonthon 5 Rd., Raikhing, ii%uﬁéﬁ

Samphran, Nakhonpathom 73210 Tel, 0-3439-7682-5, 08-6341-8613 _'7,.: et
www.thaical.eom E-mail ; sales@thaicalibration.com, lab@ thaicalibration.com

CALIBRATION

MNEC-TISI-TIS 17025
CALIBRATION o189

CALIBRATION CERTIFICATE Certificate No.52604485S

page 2 of 2

The repeatability of indication

MNominal Value Standard Deviation of reading Maximumn difTerence between
(g} (g) suscessive reading (g ) i
40 0.000005 0.00001 5
200 11.00004 00001 5
The effect of eccentric application of a load on the indication (test load : 100 g)
Position Nalance Reading
(g)
Point 1 99.9999
Point 2 949.9997
Point 3 99,9999
Point 4 99,9998
Point § 99.9998
Eecentric Value 0.0002
The error of indicati
Nominal Value Vg:&:‘:{;ﬂ? Balance Reading Correction Uneenainty (1) k
(g) (g) (g) (g) (g)
Unload 0000 0000040 000000 0.000016 .52
0.5 0.49599 0.50001 =0.00002 0.000023 2.04
1 100000 1.00000 0.00000 0.000026 2.00
10 9.99997 10, 00000 =0,00003 0.000046 2,00
20 19.99996 20.00001 -0,00005 0.000062 2,00
40 40.00000 3999999 +0.00001 0.00013 2.00
L] 60,0000 A0.0000 00000 000018 2.08
B0 79.9999 79,9999 0.0000 0.00022 2.00
100 99,9999 99.999% 0.0000 0.00020 2.03
120 119.99499 1199999 0.0000 0.00025 2.00
140 1399999 139.9999 01.0000 0.00030 2.00
160 159.9999 159.9999 00,0000 0.00031 2.00
180 179.9999 180.0000 =0,0001 0,00037 .00
200 200.0000 200.0000 0.0000 0.00033 2.00

Hemark : Adjustment, Externnl weight mominal value 200 g, Standard welght of Lab

Uncertainty of measurement
The reported expanded unceriainty of measurement |s stated as the standard uncertainty of measurement multiplied by
the coverage factor (k), which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).
This report will certify of the ealibrated equipment only.
--End--

TCS-F-138 Issue 01/Rev.02/8 Aug 2025

Request Service No.090/69

Page 1 of 3

Calibration Certificate

Nomenclature :  Brand : Sartorius
Model : BSA2245-CW

Submitted by : Laboratory of SECOT CO., LTD.

Location of Calibration : BAL Room . 6" Floor, Secot Co., Ltd.

Calibration range : 0-200 g

Calibration date : May 21,2026

Reference Standard M2602136S, M25020788, M26021375, M2502079S

T ble to : Thai Caribration Services CO., LTD.

Ambient Condition :  Temperature 24.40-24.90 o

Humidity 47.2-48.5 % RH

sy, Doy Lina

(Miss Khemchuda Insorn)

Testing Officer

pate ., Soslamy

Type : Top-Loading Electronic Balance

Serial No. : 32191636

Scale division : 0.0001 g (220 g)

. Approved By :
(Miss Narisa Poowasanpetch)

Chief of Technical Management
Date : Q""“Kham

Issued Date : May 22,2026

werverchind Dalescs corificas doe SECOT

Rev. O lssDate £11/19 Page 1 of 3



Description : Brand : Sartorius
Model : BSA2245-CW
Calibration range : 0 - 200 g

Calibration date : May 21,2026

Ambient Condition : Temperature 24.40-24.90 “C Relative humidity

Measurement data :

1. Repeatability of Reading :

Measurement Report

Request Service No.090/69
Page 2 of 3
Type : Top-Loading Electronic Balance
Serial No. : 32191636

Scale division : 0.0001 g (220 g)

47.2-48.5 % RH

Load (g) Standard Deviation of Maximum Difference between
Reading (g) Successive Reading (g)
50 0.00005 0.0002 i
100 0.00005 0.0002
150 0.00005 0.0001
200 0.00004 0.0001
2. Off-Center Loading :
A Mass of 50.0000 g was placed and moved to various position on the pan.
Unit : g
Center Front Left Back Right Center Maximum Difference
4999992 | 49.99992 | 49.99992 | 49.99990 | 49.99990 | 49.99992 0.00002

Issued Date : May 22,2026

servereA Balasce cenifioase o SECTT

Rev. O T Date $/11/19 Page 2 0l 3

Request Service No. 090/69
Page 3 of 3
3. Departure from Nominal Valve :
= Reading (g) Correction (g) Uncertainty (+/- g)

0 0.00000 +0.00007

1 + 0.00003 + 0.00007

5 + 0.00005 + 0.00008

10 + 0.00006 +0.00008

20 +0.00007 + 0.00008

40 + 0.00006 +0.00010

60 +0.0005 +0.00011

80 + 0.00008 +0.00013

100 +0.00004 +0.00016

120 + 0.00003 +0.00018

140 + 0.00008 +0.00020

160 + 0.000035 +0.00022

180 + 0.00002 + 0.00024

200 + 0.00003 +0.00027
Calibrated by : %U\A\-’\&;}/jﬂ'ﬂ\’\ ,,,,,, ... Approved By mauo] ,,,,,,,,,,,,,,,,,

(Miss Khemchuda Insorn) (Miss Narisa Poowasanpeich)
Testing Officer Chief of Technical Management
Date : ﬂﬂ\ﬂi\m‘ﬂl ,,,,,,,,,,,,, Date 4 5o 2210 5[20?{. ..........
Issued Date : May 22,2026
seren ek Badence contifiean doc SECOT Rev. 0 lss.Date 301719 Page 3ol 3



THAI CALIBRATION SERVICES CO., LTD. .\
z cs 1978 Moo Y Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 3

Tel. 0-3439-7682-5 Fax: 0-3439-7687

www.thuical.com E-madl ¢ salef thaicalibration.com, lab thaicalibration.com

cs

Tel. 0-3439-7682-5 Fax: 0-3439-7687

waw.thaical.c “-mail : i ation. s icalibrati
Frr e PR thaical.com E-mail : salew thaicalibration.com, laha thaicalibration.com i o
CALIBRATION 0108 CALIBRATION 0188

CALIBRATION CERTIFICATE CALIBRATION CERTIFICATE Certificate No.S2504634S

Certificate No. 525046345

CALIBRATION

CALIBRATION

20f2
page | of 2 page2.of2

Customer : SECOT CO, LTD, The repeatability of indication
239 Rimklongprapa Rd., Souninil Vlue Stundard Pevistion of reading Masimum difference between "
Bangsue, Bangkok 10800 Lg) Lg) suscessive reading (g )
2 200 0100000 0.0000 5
i : N i igh 1 1 Electronic msirument) A i nlig g
Equip : ghing instrumient ( m:d N R The effect of eccentric application of a load on the indication (test load : 100 g)
or s M Ovrder No. : $1723-
Manufacturer : dettler Toledo h o Halance Reading
Muodel : AB204-S Ambient temperature 1 (247 25.0)°C Position .
2 i g
Accuracy class : - Relative humidity : (39.32 10.0)% ot 1 59,9999
Capacity : 220 Received date ¢ 23-Apr-2025 Point 2 1000000
Resolution @ 0.0001 g Date of calibration : 23-Apr-2025 :'m:ll:: :: '::::
"o 9997
Serial No. ¢ 1123163292 Date of issue : 24-Apr-2025 Point § 99,9998
1D No. : - Condition of the balance : Good working conditions liccentric V (1. 0(H2
Place of calibration : LAB The errorof indication
Nominal Value \:I::ﬁl(:‘_&_':::v Bulunce Reading Comection 1Uncerainty (+) k
Calibration method cig
1his was clibrated Jing to the EVRAMET Calibration Guide ho. 18, (B} (g} {g) (2} (53]
- nload 00000 A u.iMion 0.D00082 2.00
t (R (T [TV} 000008 S 2.4
Condition of reference standard weight 5 50000 4.99494 +0.0001 0000089 2.00
Instrument Nominal value Serial No. Cenificue No.  Due-date  Density (kg/m’) 10 10,0000 9.9999 +0.0001 0.000093 2.00
T AT M 20 20,0000 19.9999 +0.0001 0.00011 2.00
1 Sandard weight set IS M2AI000IS. 3002068 il 10 39,9999 39,9999 0.0000 0.0001 2,00
i) B0.0000 SU.O000 (0000 00016 2.00
Truccability of the reference standard weight 80 799999 79.9999 04000 000021 2,00
g B PR “afibi Lt Calibration Services Co.. Lid, NSC-ONSC 100 100, 99.9999 L0001 HLOD1E 200
This certiticate is traceable 10 51 unit through Mass Calibration Laboratory Thas Calibration Services Uo 5 i T8 0004 igmiose PR it
averedited no. Calibration 0189, 140 | ETRUTHTH 139.9998 HLODN2 U029 200
160 160410 1599954 00002 000030 200
150 1800000 179.9998 00002 [IRITITRTS 2.00
. <200 200 14002 20M0 DO 00002 (0L00033 2.00

feenmark - Adjustment, Futermal wieght aiminal vahic 200 g, Stasbicd sweight o0 L ah

Uncertainty of measurement
e reported expanded uncenainty of mewsurement is statled e the standard uncertainty of measurement multiplied by

. W the coverge factor (&), which for o normal distribution corresponds fo & coverage probability of approximately 95% (confidence level)
Calibrated By Teerawat Intanom Approved Signatory :

This report will certify of the calibrated equipment only.
Technician Somwang Wongduang --Lnd--

‘I'his calibration certificate may not be reproduced other than in full,
exeept with the prior written approval of the head of TCS ealibration laboratory.

TCS-F-138 Issoe 01/Rev.01/12 Jun 2023

NO. 329-?3 . 1CS F 138 Lssue UHRev01/12 Jun 2023 \O. 329?4



THAI CALIBRATION SERVICES CO., LTD. %%,

S
a—

THAI CALIBRATION SERVICES CO., LTD. S,

C. S| 195Mo0950i Raikhing 30, Phutthamonthon 5 Rd., Raikhi Z SN
z Raikhing 30, s g ﬂﬂfﬁ_@ﬁ CS | 19331009 i Raking 30, Phuthamonthon 5 Ra, Rk flacwrA
Samphran, Nakhonpathom 73210 Tel. 0-3439-7682-5, 08-6341-8613 F T~
CALIBRATION i 3 s SEE e TN Samphran, Nakhonpathom 73210 Tel, 0-3439-7682-5, 08-6341-8613 %,/
www.ihaical.com E-mail : sales@thaicalibration.com, lab@thaicalibration.com Lk CALIBRATION 5 : : AR
"g&g:k:llgnl:??: www.thaical.com E-mail ; sales@thaicalibration.com, lab@thaicalibration.com il berefr s
L CALIBRATION 8189
CALIB ION C IFICA Cenificate No. 526044865
RAT ERTIFICATE o A CALIBRATION CERTIFICATE
page 1 of2 page 2 of 2
Customer : SECOT CO,, LTD. The tability of indicati
: rep ility o
239 Rimkl Rd.,
il Nominal Value Standard Deviation of reading Maximum difference between N
Bangsue, Bangkok 10800 (2) (g) suscessive reading (g )
0.0000: 0.0001
Equipment : MNon-automatic weighing instrument (Electronic instrument) 2 L) :
Pisthtistarai Mettler Toledo Order No. : 6951571-2 The effect of eccentric application of a load on the indication (test load : 100 g)
Model : AB204-5 Ambient temperature s (27.3 £5.0)°C Poshion - | BolenesReading
Accuracy class : - Relative humidity : (47.5£10.0)% ; I (g)
i ‘ 0i 99,9999
Capacity : 208 Received date : 20-Apr-2026 Pz::: 2 100.0000
Resolution : 0.0001 g Date of calibration : 20-Apr-2026 Point 3 99.9999
Serial No. : 1123163292 Date of issue : 23-Apr-2026 Point 4 ';:‘*::;
- : = int § 9
1D No. : . Condition of the balance ; Good working conditions I,m:‘:ﬁ": — 0,000
Place of calibration : BAL
The error of indication
Calibration method Nominal Value V;:::dgd"‘fw:: #““'I Balance Reading Correction Uncertainty (+) &
This instrument was calibrated according to the EURAMET Calibration Guide No. 18. (g) (g) (g) (g) ()
Unload 0.0000 0.0000 0.0000 0.00016 2.52
Condition of reference standard weight ; ;,m: 2'333 fifnoj; mﬂ:: 32:
Instrument Nominal value Serial No.  CedificateNo,  Due-date  Density (ke/m’) 10 10.0000 10.0000 0.0000 0.00017 225
| Standard weight set 1mgto? kg 15885415849 M2SI000IS  7-0el-2026 7950 20 20.0000 19.9999 +0.0001 0.00017 2.21
40 40,0000 40.0000 0.0000 000019 209
Traceability of the reference standard weight :g ‘:g‘ﬁg :ﬁ'ggx f;"i:?: 2";::;2 32;
The results are ble to the | I System of Units (S1) through Mass Calibration Laboratory 100 99.9999 99.999% 0.0000 0,00022 2,05
“Thai Calibration Services Co., Lid., NSC-ONSC accredited no. Calibration 0189, :fz : ;:-x: izu-":g'g 'g";;:: E-ﬁgﬁi‘l’ i'gﬂ
. 40.0 -0 ¥ |
160 159.9999 159.9999 0.0000 0.00032 2,00
180 179.9999 179,9999 0.0000 0.00038 2.00
200 200.0000 2000000 0.0000 0.00035 2.00

Calibrated By - Chartchai Rattanaapichartwong

Technician

Approved Signatory : (—M_//

Somwang Wongduang

This ealibration certificate may not be reproduced other than in full,

except with the prior written approval of the head of TCS calibration laboratory.

TCS-F-138 Issue 01/Rev.02/8 Aug 2025

Remark : Adjustment, External weight nominal valse 200 g, Standard weigh of Lab

Uncertainty of measurement
Jed inty of

The reported

the coverage factor (&), which for a normal distributi I 10a

This report will certify of the calibrated equipment only.

~-End--

TCS-F-138 lssue 01/Rev.02/8 Aug 2025

is stated as the standard uncertainty of measurement multiplied by
e probability of approximately 95% (confidenee level).



Bangkok High Lab Co.,Ltd.
4/176 Sol Ladplakao 66, Ladplakao Rd., Anusawari, Bangkhen, Banghok 10220
Tel: (662) 971-5800 Fax: (662)971-5300

Bangkok High Lab Co..Ltd.
4/176 Soi Ladplakao 66, Ladplakao Rd., A i, Bangkhen, Bangkok 10220

Tel: (662) 971-5800 Fax: (662) 971-5300

NSC-TISI-TIS 17025

bsite: www.b khighlab.com E-mail: info@ bangkokhighlab.com Sty e T i o
CALIBRATION 0355 c&mm“mm_\-@ www.bang| | com E-mail: com :i&;ﬁ:‘;‘;ﬁ
Certificate No : S2026/030
Page 1 215
Certificate No : $2026/030
Fage 8 1. Photometric Accuracy
Order No : 016/2026 CRMs: Neutral Density Glass Filters CRMs Serial Number: A404
Traceability: Traceable to NIST, U.S.A. through Neutral density filters NIST SRM 930e & 1930, Double Aperture method
Customer . SECOT COMPANY LIMITED R S TR Lt
Address : 239 Rimklongprapa Road, Bangsue, Bangkok 10800, Thailand Spectral slit width : 2.00 nm
Instrument : UVIVIS spectrophotometer 1.1 Reading scale at 420.0 nm
Manufacture Thermo Scientific Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) % (A)
Model : GENESYS 150 0.0000 0,000 0.0000 0.0036
Serial Number . 9A5Y332022 0.4956 0.497 -0.0014 0.0044
0.9626 0.965 -0.0024 0.0038
Environment Temperature (24.9 - 25)°C 2.0348 2.038 -0.0042 0.0065
i Humidity (59 - 58) %RH 1.2 Reading scale at 440.0 nm
Received Date : February 16, 2026 Filter STDs (Abs) | Average Measured Carrection Uncertainty
Certificate Value (A) (A) +(A)
Calibration Date : February 16, 2026 0.0000 0.000 0.0000 0.0036
issued Date March 2, 2026 0.4855 0.487 -0.0015 0.0040
0.9425 0.945 -0.0025 0.0040
Calibrate Status No Adjustment 1.9648 1.968 -0.0032 0.0065
Calibration Area : Customer area 1.3 Reading scale at 465.0 nm
Roomname : Laboratory Room of SECOT COMPANY LIMITED Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) +(A)
P 0.0000 0.000 0.0000 0.0036
. 0.4518 0.454 -0.0022 0.0036
Calibrated By L hw‘wnj[ 0.8766 0.879 -0.0024 0.0040
( Mr. Pannawat Pungsaard ) 1.8406 1.844 -0.0034 0.0080
Calibration Engineer
1.4 Reading scale at 546.1 nm
Approved By Filter STDs (Abs) | Average Measured Correction Uncertainty
2 Certificate Value (A) (A) +(A)
(M 0.0000 0.000 0.0000 0.0036
Managar 0.4698 0.470 -0.0002 0.0036
0.9078 0.909 -0.0012 0.0036
1.8745 1.876 -0.0015 0.0065

This calibration certificate shall not be reproduced other than in full except with the prior written

approval of the Bangkok High Lab Co.,Ltd.
Effective Date: 01/03/2024

F-SER-026 Rev.27

Effective Date; 01/03/2024

F-SER-026 Rev.27




Bangkok High Lab Co.Ltd.

4/176 Soi Ladplakao 66, Ladplakao Rd., A i, Bangkh gkok 10220
Tel: (662) 971-5800 Fax: (662) 971-5300
%Hlﬂuuﬂm"'@ Website: www.bangkokhighlab.com E-mail: info@bangkokhighlab.com 2::;:1::}5;@
Certificate No : $2026/030
Page : 35
1.5 Reading scale at 580.0 nm
Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) +(A)
0.0000 0.000 0.0000 0.0036
0.4890 0.490 -0.0010 0.0036
0.9457 0.946 -0.0003 0.0036
1.9004 1.808 0.0024 0.0065
1.6 Reading scale at 635.0 nm
Filter STDs (Abs) | Average Measured Correction Uncertainty
Certificate Value (A) (A) +(A)
0.0000 0.000 0.0000 0.0038
0.4634 0.464 -0.0006 0.0036
0.8986 0.898 0.0006 0.0038
1.7803 1.778 0.0023 0.0062

2. Photometric Accuracy

CRMs: Potassium Dichromate in Perchloric acid

CRMs Serial Number: 15086

Blank Serial Number: 15178

Traceability: Traceable to NIST, U.S.A. through crystalline potassium dichromate NIST SRM 935a through Stama

certificate report no. 127613

Spectral slit width : 2.00 nm

Wavelenglhl Certificate Average Measured Correction Uncertainty
(nm) (Abs) Value (A) A) % (A)
235 0.0000 0.000 0.0000 0.0050

0.7332 0.730 0.0032 0.0056
257 0.0000 0.000 0.0000 0.0050
0.8510 0.848 0.0030 0.0058
313 0.0000 0.000 0.0000 0.0050
0.2861 0.286 0.0001 0.0057
350 0.0000 0.000 0.0000 0.0050
0.6316 0.629 0.0026 0.0061

Effective Date: 01/03/2024

F-SER-026 Rev.27

4/176 Soi Ladplak

Bangkok High Lab Co.,Ltd.

Tel: (662) 971-5800
Website: www.b

66, Ladplal

Rd., A

i,

Fax: (662)971-5300

ighlab.com E-mail: infof@

Bangkok 10220

NSC-TISI-TIS 17025
CALIBRATION 0388

3. Wavelength Accuracy

Spectral slit width : 2.00 nm

3.1 CRMs: Holmium Glass Filter
CRMs Serial Number: W184/H

Certificate No
Page

: $2026/030
1 4/5

Traceability Traceable to NIST Halmium oxide filter NIST SRM 2024, through Starna cerificate report no. 9119741

Filter STDs (nm) | Awverage Measured Correction Uncertainty
Certificate Value (nm) (nm)  (nm)
241.74 241.33 0.41 0.12
279.44 279.05 0.39 0.12
287.98 287.57 0.41 0.12
334.10 333.73 0.37 0.12
361.00 361.01 -0.01 0.12
418.61 418.70 -0.08 0.12
453,63 453.53 0.10 0.12
460.05 459,97 0.08 0.12
536.66 536.43 0.23 0.12
637.98 B637.76 0.22 0.12

3.2 CRMs: Didymium Glass Filter
CRMs Serial Number: W184/D

T bility Traceable to NIST Holmium oxide filter NIST SRM 2034, through Starna certificate report no. 9119742
Filter STDs (nm) Average Measured Correction Uncertainty
Certificate Value (nm) (nm) + (nm)
585.29 585.62 -0.33 0.12
584.49 684.85 -0.36 012
740.18 740.55 -0.37 012
748.48 748.54 -0.06 0.12
807.03 B807.22 -0.19 0.12
879.27 879.46 -0.19 0.12

Effective Date: 01/03/2024

F-SER-026 Rev.27
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Certificate No : S2026/030

Page : 5l Calibration Certificate
4. "Stray Light
CRMs: Potassium Chioride aq solution Certificate No.: 2503897-003-01
CRMs Serial Number: 5469 Blank Serial Number: 8745
St Client name: SECOT CO., LTD.
Traceability Traceable to NIST, U.S.A. potassium chloride NIST SRM2032, through Starna certificate report no. 127614
Address: 239 Rimklongprapa Road,
Spectral slit width : 2.00 nm B Banigkok L6300
Wavelen ¥ Page 1of 3
gl Certificate Average Measured
(nm)
201.55 =2A 2.090 Equipment: CHAMBER (Hot Air Oven)
201.55 <1%T 0.97
Manufacturer: BINDER
5. *Spectral Resolution
CRMs: Toluene in Hexane Model: ED 53
CRMs Serial Number; 8697 Blank Serial Number: 8716
Serial No.: 01-27152
Traceability Traceable to toluene in hexane NIST SRM2034, through Starna certificate report no. 127615
— ID No.: N/A
Spectral slit width Abs Ratio
{om) Order No.: 2503897
0.5 ANIA
1.0 H#N/A Operation No.: 2503897-003
1.5 #NIA
2.0 1.441 Date of Receipt: 14 July 2025
3.0 #NIA
Date of Calibration: 14 July 2025
Note : * "Not TISI Accredited” in this certificate have been included for completeness
Remark:  Calbrate Method Calibrated by Mr.Yothin Charoensuk  Approved by /ﬁ"
1.1Ph ic and Wavelength y: In-house method W-SER-001 based on ASTM E925-02 and ASTM E275-01 Sciantist { Mr.Pheraphat Tuanjit )
1.2 Stray light: Measuring the CRMs in both absorb and i unit at gth 201.23 nm. Base on '] ion of Calibration L v
European Phammacopoeia V.6.19.3 1584 Date of Issua: 17 July 2025 Responsible for the Technical Management Team
1.3 Spectral resolution: Measuring the CRMs. The maximum absorbance values were read at closest to 268, 7nm and
the minimum absecrbance values were read at closest 267 0 nm., Refer to European Pharmacopoeia V.6.19.3 1984 The uncertainties are for a P of appi 95 %o,
2, Ni=rnat avalable. This Certificate is ssued in accordance with the conditions of accreditation granted by the Thal Laboralory Accreditation scheme
3L inty of : The rep y of was based on inty multiplied which has assessed the measurement capability of the y and its to recognized national and to the units
by a coverage factor k = 2, providing a level of confid of approxi a5 of measurement realized at the o ;ponding national d . This certi may not be reproduced other than in full

except with the prior written approval of the National Food Institute.

»~

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

This report will certify of calibrated equipment only. F Resdsion: 01 Date: 20-04-65 .

L

- End of Report -
Effective Date: 01/03/2024 F-SER-0265 Rev.27
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Calibration Report Calibration Report
Certificate No.: 2503897-003-01 Certificate No.: 2503897-003-01 *im vy
Equipment: CHAMBER. (Hot Al Oven) Equipment; CHAMBER (Hot Ar Oven)
Model: ED 53 Serial No.: 01-27152 Model: ED 53 Serial No.:  01-27152
Resolution: 1 °C  IDNo:  N/A Resolution: 1 °C  IDNo:  N/A
Manufacturer: BINDER Manufacturer: BINDER
Date of Callbration: 1A 0 2025 Hayzas Date of Calibration: 14 July 2025 Page 30f 3
Calibration point: 104,110 and 180 °C o
Location: Laboratory, SECOT CO., LTD. Calibration result: sy =
Environment Condition: Ambient Temperature {320 * 1 ) °C Calibration | Temperature Relative Line Voltage i
Relative Humidity ( 609 £ 1 ) % Condition °c) Humidity (%) {Volt) Hil -,
Line Voltage (2225 % 3 ) Vot MIN 312 0.3 220.0 = ] P i
MAX 2.5 615 275.0 b e Bl
Tablel : Reporting of Temperature g w1 am
Condition of this results of Calibration: Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF) sttt
1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to ) e e g o = =% 57 e = P )-
+ (°C
W-TE-014 TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
EYIt 0 2 ;z& ! :md( iemn ° Shre 104 104.25 | 104.72 | 104.26 | 104.20 | 103.90 | 103.85 | 103.76 | 103.75 | 103.62 0.72
=iThe FEmperahing fuale Uved was D o L = 0 110 11030 | 110.88 | 110.27 | 110.23 | 110.07 | 110.04 | 109.87 | 109.92 | 109.54 0.75
Al data:show below were finsi valuesand the Inltial data may be obtained upon: requést. 180 180.48 | 18072 | 179.89 | 180,30 | 179.84 | 180.53 | 179.82 | 180.16 | 179.38 0.90
2. e : Table 2 : Reporting of Ch Result
Instrument Model Serial No./ID No. | Certificate No. Due Date Through uuc* UUC* Reading (°C) Stability Unifarmity Overall Variation
i MYS7003188
Digital T %A 2503175002 | 20une2026 | NATIONAL FOCD co i MAX [ fueaye £ Q) )
with sensor RTD CH#101-10/ RTD#101-109 JUTE 104 104 104 104 012 0.90 1.2
3. This certificate is traceable to Internaticnal System of Units (SI Units). 110 110 110 110 0.23 1.3 1.6
4, This certificate was certified only for the instrument we calibrated. 176 176 176 176 0.23 1.3 1.8
5. This result of calibration was found accurate as shown on date and place of calibration anly.
. Coltics Gl ot har e Good Note The quoted uncertainty include * Stability * and " Loading effect (20% of Temp Uniformity) "
UUC Description : UUC* = Unit Under Calibration
Time of Record 1 Hour 9 Minute At 104.1103nd 180 °C Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
! f if 3
Fresh air Damper 0 f for at least half an hour after reaching steady state
o ri Unifermity = The maximum difference of measured temperatures at any sensors and the measured
= i temperature at the reference location which are observed at the same time.
Hot Avatacks Overall Variation = The difference of the maximum and i i observation time,
7. Result of Callbration : E Without adjustment D RIE S sirank The report uncertainty of t was based on standard inty multiplied by coverage factor k= 2, providing a
level of confidence of approximately 95 %.

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




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac=MRA
CORPORATE SERVIGES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES %
§34/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 :

NIC-TISLTISITO2S

TEL.0-2717-3000-29 FAX.0-2719-8484 CALIBRATION 0008
Cert.No.:  25CH1009
Page.: 20f3
Condition of this calibration resuit
. ) . 1. Ref B
Certificate of Calibration CortNo.: 25CH100 Rdtwnest Saabo. (Dl  SaitNo. Bk i
Page.| Aora 1) Document Process Calibralor 58440003 130RC120  24E3731 25 Nov 2025
2) Ref. Standard The ter
Shilameits pH Meter - } el rmome = 4932:54 110RC044 251708 03 July 2026
- This resul 1o Sl th F Association (Thailand - J.
Manufacturer : Mettler Toledo ¥ % ik N
Model : SEverzCo 2. Certified Refi : The results are to Si through CPA chem Lid,,
Serial No. : 8924795409 e ) s
1D No. : D42 Buffe tion Manufacturer Lot No. Exp. date
e Rt Ui pH 4.007 CPA cham 1114384 12 June 2027
i s — pH 6.987 CPA chem 1034204 27 Sep 2025
Recaive : Augu pH 10.010 CPA chem 1114385 08 June 2026
Calibration Date : 27 August 2025
3. This certificate is valid only to the ite libr: 4
M . TSADNS valid only to the item calibrated on date and place of calibration
Submitted by : Secot Co, Ltd. Callbration Resylts
239 Rimklongprapa Road, Function : mV Measurement
Bangsue, Bangkok 10800 F ing dard curve by Di Process Calibrator at pH (4,7,10)
Ambient Temperature : (25 £ 25) 'C Nominal | Standard Uncertainty of Coverage
Relative Humidity : (50 + 15) % Unit Under Value | Voltage Actual Reading M factor
Calibration Procedure : In - house method Calibration Input
- CP-CHS5 by direct measurement with DC voltage (#mV ) k
jard and direct meast with pH L/ . pH
cetified rafor material (CRM) pH Meter 4.00 177.48 177 4.00 0.58 2.00
- CP-CHB by comparison with temperature standard SIN.: B924795409 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 ATT 10.00 0.58 2,00

Calibrated by :

Approved by :

() Chakrit Waewwanjua

( ) Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

Walalak Sirithean

Approved Signatory

28 August 2025

The Uncertainties are for a confidence probability of approximately 95%

This certiticats may not ba reproduced ofher than in full, except with the prior written
icos 3

Approval of the head of

Semnvi and Testing Services.




Cert.No.: 25CH1009
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer S 1 Readi R g |pH M factor
(mv) ®) K
pH Electrode 4,007 4.02 182 0.0071 2.00
S/M.: 4320459 6.987 7.00 (] 0.0095 2.00
10.010 10.01 =167 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equip was with Temp Probe;
- Model : InLab Expert Go
- Serial No, : 4320459
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm,
Calibration Standard uuc* B Uncertainty of | Coverage
Point Readi measurement factor
('c) (°c) (*C) ("¢ (£°C) k
25.0 24.999 251 0101 013 2.00
30.0 30.001 30.2 0.199 0.13 2.00
35.0 35.001 352 0.198 0.13 2.00

Remark - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

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

-olo-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

: - Cert.No.: 25TW168
Certificate of Testing S 1 a

Equipment : DO Meter
Manufacturer : Hanna
Model : HI98183
Serial No. : 08300004101
ID No. : ID.11
Received Date : 26 August 2025
Test Date : 27 August 2025
Reference : 2508-0784DN-1
Submitted by : Secot Co.,Ltd.

238 Rimklengprapa Road,

Bangsue, Bangkok 10800
Laboratory Condition : Temperalure (25+5)°C

Humidity — (50£20)%
Test Procedure : In - house method : CP-CHZ

by Comparison Technique with Azide Modification Method
Tested by : Walalak Sirithean
Approved by : SU%AF

()} Chakrit Waewwanjua

( ) Ponpan Paipim
(') Saithip Meangmai

Issue Date :

Approved Signatory

28 August 2025



Cert.No.: 25TW169

Page.: 2 of 2
Condition of this result of calibration
s Standard Ir ‘
This nt resull is to the System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).
Instruments 1D No. Certificate Mo. Due Date
1. Burette 130BU10 25CG1126 18 Mar 2027
2. Balance 110RC0O01 25MM316 02 July 2026
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sedium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 98.8%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.:  KC1NBOVTR

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.20 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full, without written approval of the laboratory
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Calibration Certificate
Certificate No.: 2503897-001-01
Client name: SECOT €O, LTD.
Address: 239 Rimklongprapa Road,
B Bangsue, Bangkok 10800
Page 1of 3
Equipment: CHAMBER (Incubator)
Manufacturer: MEMMERT
Model: ICP 400
Serial No.: K406.0004
ID No.: N/A
Order No.: 2503897
Operation No.: 2503897-001
Date of Receipt: 14 July 2025
Date of Calibration: 14 July 2025
Calibrated by Mr.Yothin Charoensuk Approved by Ai
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 17 July 2025 Responsible for the Technical Management Team
The uncertainties are for a e pr bility of approxi Y 95 %.

This Certificate is lssued In accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the lsboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior wntten approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report ; :
P Calibration Report
Certificate No.: 2503897-001-01
Certificate No.: 2503897-001-01
Equipment: CHAMBER (Incubator) EulpmeEnt: EAAMEER [Tncibss)
Model: 1CP 400 Serial No.:  K406.0004
Modei: 1CP 400 Serial No.:  K406,0004
Resolution: 0.1 c 1D No.: N/A i b % e NIA
Manufacturer: MEMMERT
e Manufacturer: MEMMERT
Date of Calibration: 14 July 2025 Page 20f3
= ! iz Date of Calibration: 14 July 2025 Page3of 3
. Calibration point: 20,0 c
Location: Laboratory, SECOT €O, LTD. Calibration result: - .
Envir Conditi ient T i 0. 178 ! o |
: e ¢ a8 s Calibration | Temperature Relative Line Voltage
Relative Hurmidity ( 609 = 1 )% Condition °c) Humidity (%) {valt) +*
Line Voltage ( 2225+ 3 ) Volt MIN 205 §0.3 220.0 - - -
MAX 323 615 2250 T e
Tablel : Reporting of Temperature o
Condition of this results of Calibration: Calibration Measured Temperature (°C) @ Sensor No.
1, This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to peint (Sensor No.9 is REF) Uncertainty
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlied Enclosures. ('c) #1 #2 #3 | #a | #s | #6 | #7 | #8 | #9 £(°C)
- The temperature scale used was based on ITS - 90, 200 2000 | 2016 | 2008 | 2011 | 2028 | 2012 | 2003 | 2005 | 20.14 0.28
- All data show below were final values and the initial data may be obtained upon request.
4 2 Sopten ! Table 2 : Reporting of Characterization Result
able 2 : orting of Characterization Resu
Instrument Model Serial No./ID No. | Certificate No. Due Date Through e ep c o - v
- 399728 MY57003188 uuc* Setting uuct R () Stability Uniformity Overall Variation
Dightal Thiermometer 2503175002 | 23une2026 | NATIONAL FOOD c) MIN [ Max [ average % (0) (c) )
with sensor RTD CHF201-209/ RTD#201-205 INSTITUTE 200 200 200 200 0.14 0.15 0.53
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 caiibration only
6. Condition of Calibrated item : Good Note The quoted uncertainty include * Stability * and * Loading effect (20% of Temp Uniformity) "
UUC Description : uuct = Unit Under Calibration
Time of Record 1 Hour 9 Minute At 200 °C Stability = One-half of the greatest maximum difference of measured temperatures at any one Sensors,
Fresh air Damper Open Position for at least half an hour after reaching steady state.
¥ Close Fan m Uniformity = The maximum difference of measured temperatures at any sensors and the measured
Not Avallable temperature at the reference location which are observed at the same time.
| Th 1 d observation time.
7. Result of Calibration : [E Without adjustment D After adjustment Oveial e e of the aid o ¥ i !
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a
level of confidence of approximately 95 %.
mansnnass E sxamssnnn
F-C5-012 Revesion: 01 Date: 20-04-65 F-CS-012 Revision: 01 Date: 20-04-65




/

AugusmisHauUUEnIsaasmnssuatms

n f FearnssudEuUyadSdaanuates

e fosd ramee | FOWNEENON for Nchusirial Development National Food instilute
mineary of wousty - Food Indusinal Laboratory Senvice Center

Calibration Certificate

/

L] .
g@annssuBunyadsidaariuans
AUEUSMISAaUUUBNISSBaInNSsUa IS

nasonat loot resnse T OUNCANCN for industial Development MNational Food Irstiue
iy of industey - Food indusirial Laboratory Senice Cerver

Calibration Report

Certificate No.: 2503897-002-01
Client name: SECOT CO,, LTD. Certificate No.: 2503897-002-01
Address: 239 Rimklongprapa Road, Equipment: Water Bath
Bangsue, Bang: k 10800 Model: WB 29 Serial No.: 1698.0051
Resolution: 0.1 °C IDNo.: N/A
Shpd L or Manufacturer: MEMMERT
Date of Calibration: 14 July 2025 Page 2 of 3
Equipment: Water Bath
Location: Laboratory, SECOT CO., LTD.
Manufacturer: MEMMERT Environment Condition: Ambient Temperature ( 31 + 1 ) °C
Relative Humidity ( 81 £1) %
Mogal e Line Voltage (228 +3) Vo
Serial No.: 1698.0051
1D No.: N/A Condition of this results of Calibration:
. 1. This instrument was by insert 5 th into its liquid bath and calibration according to W-TE-011
Order No.: 2503897 based on ASTM E715-80 (Re-approved-2016): Standard Specification for Gravity-Convection and Forced-Circulation Water Baths,
- The temperature scale used is ITS - 90.
Operal:ion No.: 2503897-002 - All data show below were final values and the initial data may be obtained upon request.
2. Reference Standard Instrument :
Date of Receipt: 14 July 2025 Instrument Maodel Serial No./ID No. | Certificate No.| Due Date Through
Digital with 349724 MY57003188 NATIONAL FOOD
= . sensor RTD RTD#301-305 / CH#301-305 P30 Fans INSTITUTE
Date of Calibration: 14 July 2025
3. This certificate is traceable to International System of Units (SI Units).
4. This certificate was certified only for the instrument we calibrated.
Calibrated by Wi Yorhls Charoesisit Approved by ﬁ 5. This result of calibration was found accurate as shown on date and place of calibration only.
Scientist ( Mr.Pheraphat Tuanjit ) 6. Condition of Calibrated item : Good
Manager, Division of Calibration Laboratory UUC Description:
Date of Issue: 17 July 2025 ponsible for the Technical Team TimeofRecord 1  Hour 9  Minute At 950 %
7. Result of Calibration : Without adjustment
The i are for a ility of approximately 95 %. After adjustment
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which
has assessed the measurement capability of the laboratory and its to g national and to the units of %’
measurement realized at the comresponding national standards laboratory. This certificate may not be reproduced other than in full except

with the prior written approval of the National Food Institute.
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Calibration Report
Certificate No.: 2503897-002-01
Equipment: Water Bath
Model: WB 29 Serial No.: 1698.0051
Resolution: 0.1 °C ID No.:  N/A
Manufacturer: MEMMERT
Date of Calibration: 14 July 2025 Page3of 3
Calibration point: 95.0 °¢
Calibration result: GBI —
Calibration | Temperature |  Relative Line Voltage - . e e e T ] s
Condition ¢y |Humidity ()| (valt) .3 . il L.
Min 29.6 62 225.0 ik 3 P o Ly s S ‘
R . H
Max 323 60 230.0 e ]‘ “"{I
: = iy e
Tablel : Reporting of Temperature Sensor Installation Lecation
R Measured Temperature (°C) @ Sensor No.
Calibration Point {Sensor No.5 is REF) Uncertainty
°c) #1 | #2 | #3 ) #4 | #5 + (°C)
95.0 9515 | 9511 | 9514 | 9496 | 9499 0.36
Table 2 ;: Reporting of Characterization Result
UUC* Setting uuc* Reading (°C) Stability Uniformity Overall Variation
(°C) MIN | MAX Average £ (°C) °c) °c)
95.0 949 | 952 95.0 0.21 0.16 0.58

Mote  The quoted uncertainty include " Stability " and * Loading effect (20% of Temp Uniformity)”

UUC* = Unit Under Calibration

Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,

for at least hailf an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.
Overall Variation = The difference of the maxi and d temperatures througout observation time.
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,

providing a level of confidence of approximately 95 %. ﬁ’

F-C5-012 Revision: 01 Date: 20-04-65
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PinAAcle 900T
Preventive Maintenance Report

Company Name: Secot.co.th

Instrument Location: Instrument Room
239 Rimkhlong Prapa Rd, Bang Sue, Bangkok 10800
Instrument Serial No.: PTDS23051001

Date: 22 APR 2026



PinAAcle 900T Preventive Maintenance (PM)

Company Name: Secot.co.th
Address i
239 Rimkhlong Prapa Rd, B Sue, Bangkok 10800
(Instrument Location): . ong Frape g S BAng R
Serial Number: PTDS23051001 PM Number: "
Dustomer Nare K Araya Telephone Number: 0-2959-3600
(if applicable):
Customer Support Prasit Service Order WO-11866808
Engineer Name: Number:
Date PM Performed: 22 APR 2026 Next PM Due Date: 22 APR 2027
(DD-MMN-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370143 Rev.9 A January 2018
i enuany PerkinElmer
Scope
The purpose of this PM isto ensure the continued functionality of the PinAAcle 900T by inspecting
and replacing any worn or damaged parts. This service should only be performed by a trained

representative of PerkinElmer.
The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to recent |
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back- up of system software and/cr
data files. The completed document should be signed by an i kinEl and cust
representative and left with the customer. Update the PM sticker and lnslrurnerlt logbook as required.

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are
reserved. No part of this publication may be reproduced in any form whatsoever or translated into any

language without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
p i by law. PerkinEl is a regi i tradh % of PerkinElmer, Inc. All other trademarks and

registered trademarks not owned by PerkInEImer 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.

IPinAAcle 900T Preventive Maintenance (PM) Page 1 of 9 I

Component List

Component / Specific Model Serial # Configuration Notes
PinAACle900T PTDS23051001 Syngistix V.5.1.0
Parts Lists
Parts Included with the PM
Part Number
D

(if applicable) escription Quantity
BOS01696 Fan Filters NIA [=]
B3002013 THGA Contact Cylinders N/A E
B3141064 Glycerol for THGA Cooling N/A
N3160156 O-Ring Kits for Sampli duction ( less Steels Nebulizer) N/A
N3160157 0-Ring Kits for Sampling Introduction { Plastic Nebulizer) N/A |E|
N9301714 Replacement Acetylene Filter Cartridge N/A =]
THOD1022 Replacement Air Filter Cartridge N/A [-]

Additional Reagents and Standards Required for PM

Part Number Expired
Description Batch/Lot # P
(if applicable) P Quality / Date (mm/vy)
N9300183 1000 mg/L Copper Standard AR 27-156CUY1 SEP-2026
N9300244 GFAAS Mixed Standard AR

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number Expiration
Description uanti Batch/Lot #
(if applicable) P @ ty / Date (mm/vv)
NfA DI Water 250 ml. AR AR
N/A 0.5% HND; 250 ml. AR AR
|PinAAcic 900T Preventive Maintenance (PM) Page20f9 |




Part Number

Additional Tools Required for PM

(if applicable) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO-704
N1013002 1.0A Neutral density filter 1 MG2-891

0?119?02?29 Electronic Flow Meter 1 MY2231FCO7
80505495 Test lig 1 N/A
03030997 System 2 EDL Driver 1 030309-97E
N3050605 As System 2 EDL 1 17986
N3050121 Cu Lumina HCL 1 000003793012
N3050109 Ba Lumina HCL 1 041123-010120
N3050139 K Lumina HCL 1 0000037BBE1D
N3050152 Ni Lumina HCL 1 N/A
N3050119 Cr Lumina HCL 1 010324-0300050
|PinAcie 900T Preventive Maintenance (PM) Page 3of9 |

Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:
P! Review the instrument perf e with the and document any recent
problems,

¥1 Inspect the customer log book and make any appropriate PM entries.
¥1 Perform general inspection of system for cleanliness.

2. PClinstrument Software:

| Sof user files/d archived, packed, and/or deleted as needed.

3. Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary

1 Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the ¥ connector, P/N 09921079, if needed.

Clean exterior of the instrument.

3.1 Flame Technique

#1 Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

#! Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

¥ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

3.2 THGA Technique

¥ Inspect the pole pieces and clean where the pole pieces contact the furnace, Replace the pole
piece p-rings as needed, P/N’s BO501018 & BO501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

¥ Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the
pads are missing replace the THGA furnace or replace the insulator pads on the furnace.

¥ Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

¥1 Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
Test Probe as described in the Service Manual. Correct if necessary.

¥ Check furnace open/close function.

¥ Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

¥ Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

¥ Check the water level/quality in the recirculation (if applicable). Add distilled water if
necessary.

¥1 Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSYO08.5TN

| Pinacle 900T Preventive Maintenance (PM) Page 4 of9 |




#1 perform Cooling System maintenance if needed per SDB# COSYD05.5TN.

Check auto sampler operation,

¥ Perform an auto sampler check valve test as described in the Service Manual.

4 Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

#] Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

4. Electrical:

¥ Inspect PC boards. Clean if necessary.

¥ carefully check all i | and | cable connections.

¥ Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

] Inspect and clean the sample compartment windows, if needed.
¥ Inspect and clean the furnace windows, if needed.

F Inspect and clean the GFTV camera lens, if needed.

#) Inspect optics. Clean or replace if necessary,

6. Gasses:

¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
¥ Verify that the air filter element is dry. Replace if necessary.
7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor AirfC;H; Flame correctly shuts down Active E Passed
Drain Sensor Air/C3H; Flame correctly shuts down Active E Passed
Nebulizer Sensor Air/C;H; Flame correctly shuts down Active E Passed
C;H; Pressure Sensor AirfC;H; Flame correctly shuts down MActive B Passed
Air Pressure Sensor Air/C;H; Flame correctly shuts down Active El Passed

Choosing Nitrous Oxide as the oxidant T
Burner Head Sensor should trigger an interlock shuts down Active E] Passed
l PinAAcle 900T Preventive Maintenance (PM) Page 5 of 9 I

B. After PM Performance tests [Flame]:

8.1 Detector Linearity with Borium

Description: Ensures that the detector is linear in the Visible Range.

Certificate Value
Parameter Specification 2t 53,6 nm (Abs.) Test Results Pass/Fail
1.0 A ND Filter + 5% from Cert. 09874 09798 Passed E|
0.2 A ND Filter 4 5% from Cert. 0.1886 0.1893 Passed B
82 line Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation $0.010 00013 Passed E

8.3 AA Boseline Noise with Copper
Description: Check baseline noise,

Parameter Specification Results Pass/Fail

Standard Deviation £U001 0.0001 Passed E

8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification Results Pass/Fail

Standard Deviation $0.010 0.0046 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation £0.005 0.0003 Passed

ﬁinMclc Q00T Preventive Maintenance (PM) Page 6 of § I




8.6 AA-BG Baseline Noise with Arsenic 9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Ensures that background correction does not produce excessive noise at a low Description: Calculate the characteristic mass using the characteristic mass tool and
wavelength. check the Zeeman Ratio.
Parameter Results
Parameter Specification Results Pass/Fail Specification Pass/Fail
Cu my Result 83 Passed
Standard Deviation $0.005 0.0004 Passed Me-rlesl £16.5 pg/0.0044 A-s
Zeeman Ratio 0.5210.04 053 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard. 10. Review:
¥ Review with the customer PM work performed.
Standard Copper Sensitivity Specification  Results (Abs.) Pass/Fall ¥ Review with the c routine mail e procedures.
Discuss recorr jed c lied materials to have on hand.
5 mg/L Sensitivity 55 Neb (if appli > 0.250 Abs, N/A Mot Applicable P Attach PM sticker.
2 mg/L Sensitivity HS Neb (if applicable) > 0.250 Abs. 0.3028 Passed EI

9. After PM Performance tests [THGA]:
9.1 Furnace Gas Flows

Description: Ensures the flow rates are within specification.

Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min + 25 mL/min 252 Passed [‘3
External Flow Rate 100 mi/min £ 10 mL/min 97 Passed E

9.2 Chromium Boseline Noise

Description: Signal to noise check.

Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0019 Passed E
Standard Deviation £0.005 0.0001 Passed EI

9.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mg Results <7.0 pg/0.0044 A-s 6.2 Passed E|
Precision 2203 129 Passed El

| PinAAcle 900T Prevenive Mainicnance (PM) Page70f9 | | PinAAcle 900T Preventive Maintenance (PM) Page 8 of 9 |




Additional Comments

Add 1 Jing the PM

EB

" Atomic Signal (Peak area)
Zeeman Ratio — Atomic Signal (Peak area ) + Background Signal (Peak area )

0.2696

0.2696+0.2346

05347

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900T
have been completed.

This PinAAcle 900T Passes ¥ Fails (] the preventive maintenance.
Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
‘(CZ.SI ! 22 APR 2026

(DD-MMMYFYY)
Authorized Customer Representative: Date:
22 APR 2026
(DO-MMM-YYY)

I PinAAcle 900T Preventive Maintenance (PM) Page 9 of 9 I

Additional Comments
Additional Comments Regarding the PM

Atomic Signal (Peak area )
Zeeman Ratio ~— Atomic Signal (Peak area ) + Background Signal (Peak area )

0.2696

0.2696+0.2346

05347

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900T
have been completed.

This PinAAcle 900T Passes ¥] Fails [) the preventive maintenance.
Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
Ya.SI l 22 APR 2026

(DO-MMM-YYYY)
Authorized Customer Representative: Date:
LAG 22 APR 2026
(DO-MMM-YYYY)
I PinAAcle 900T Preventive Maintenance (PM) Page 9 of & _I




Agilent Agilent
C rO SS La b Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b
From Insigh 10 Oucome Fresm Insight to Dutcome
Agilent CrosslLab Start Up Services )
Introduction

Agilent 5100 5110 ICP-OES

Preventive Maintenance Cuistorier Inforration

« Customers should provide all necessary operating supplies upon request of the engineer.

» A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

« Any parts not included in the Parts Lists section of this docurment 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 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.

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments 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 what you need to reduce unplanned downtime .
and keep your systems operating at their peak performance.

For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Revision: A.03, Issued: 8 May 2024
Document Number; G8014-30075 Page Lof 15
@ Agilent Technologies, inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rDSS La b

From Insight 1o Didcome

Important Customer Web Links

e Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
waork directly with you to help determine your best options.

« Toaccess the Agilent Resource Center web page, visit https://www.agilent.corm/en-
us/agilentresources. The following information topics are available:

Sample Prep and Containment
Chernical Standards

Analysis

Service and Support

« Application Workflows

« The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

« Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at hitps://www.youtube.com/user/agilent

« Need to place a service call? Flexible Repair Options | Agilent

i e
Rewvision: A03, Issued: 8 May 2024 "a®e" =
Document Number. GB014-90075 Page 3 of 1B et Agllent
© Agilent Technalagies, Inc. 2022 St

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C 0SS La b

From Inssght to Outcome

Service Engineer's Responsibilities

« Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

« Only select those pages that relate to the system or module being serviced.
» Complete empty fields with the relevant information.
« Complete the relevant checkboxes in the checklist using either a "X or tick mark "v"”,

« Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

« Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

« Complete the Service Review section together with the customer.
« Complete the fields for page numbers at the foot of each selected page

« Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

s Ask the customer to sign the Service Verification section including the customer's and your
signature.

Revision: A03, Issued: 8 May 2024
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Agilent Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

Fram Insight 1o Outcome From Insight 1o Oucome

Instrument Maintenance Preparation

Iﬁ Discuss any specific issues with the customer before starting.
System Information & Review the instrument logbook for recorded problems and comments.
Save instrument control settings before starting the procedure.
Perform a general inspection of the system for cleanliness.

EZ{ Check this box if an instrument configuration report is attached instead of completing the Ei_'r
table.
[Z]/ Check for proper installation of parts, assemblies, sensors ete.
o

Instrument System Name and ID ICP-0ES sN0 / MY b230003 Check system for required installation of components and implementation of Service Notes

T Check for required firmware/software updates and verify with customers if they would like
; : them installed.

O For HF application systems, if standard sample introduction systerm was not installed, ask the
customer to install it.

Instrument System Site and Location

|
|

[ List System Component Product Numbers List the Serial Numbers of each Ce

1 é«gm&jp‘ MY16230003 Il'f Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-QES.
2. G5410A AV1B141344
3 §8484- 50000 3B1b41345
4.
L
6.
7.
a8
9
ICP-OES Configuration Table Circle the type or write in the type if other |
1 1
Nehulizer Type | SeaSpray | OneNeb | Conikal | Other |
| Spray Chamber | Cyclonic Single Pass | Cyclonic Double Pags | Other
Taorch Radial | Dual View | Other
. Torch Type | One Piece | Semi Demountahble | Fully Demountable | Other
Injector Diameter 2.4mm | 1.8mm | 1.4mm | 0.8mm | Other
Injectar Material Quartz | Ceramic | Other

Revision: A (03, Issued: 8 May 2024 i = Revision: A 03, Issued: 8 May 2024
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From Insight 10 Cutcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Iﬁ Run Instrument Performance test.
@ Record results in Instrument Performance Test Results Table = Pre-PM.

Clean and inspect ICP-OES system

/
[@ Look for any obvious external damage or problems.
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 intreduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
ﬁ Replace the polychromator purge filter.
Replace the radial pre-optics window
Ef 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.
E/ Replace air inlet dust filter.
[21/ Replace high capacity air inlet dust filter element if installed.
m/ Remove and clean instrurment water inlet filter.

Agilent Water Recirculator

Service not applicable Cooling water customer had problem Afier tost
Drain cooling fluid and remove any particles from the chiller reservaoir
Remove, clean and reinstall water inlet metal mesh filter if present.

Re fill with Agilent Cool Clear cooling fluid.

Clean the cooling system Air filter and the condenser.

Ooo0oo0ooB
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Froun Insight 1o Qutcome

SPS 3 Auto Sampler

E‘( Service not applicable

Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

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.

oooao

SPS 4 Auto sampler

[ Service not applicable

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

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

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

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

@ 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

Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

I?j/ Service not applicable

[0 Replace valve rotor seal

O Check fittings for signs of leaks

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

Revision: A.03, Issued: 8 May 2024
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Feom Insight 1o Ouicome

ADS 2 Advanced Dilution System (5110 only)

 SERVICE NOT APPLICABLE

LOOK FOR ANY OBVIOUS EXTERNAL DAMAGE OR PROBLEMS.

REPLACE VALVE ROTOR SEAL ON VALVES A AND B.

REPLACE BOTH SYRINGES.

REPLACE ACID VAPOR FILTER (WASTE VESSEL)

REPLACE VENTING VALVE (DILUENT CARRIER BOTTLE)

CHECK FITTINGS FOR SIGNS OF LEAKS.

CHECK TUBING INCLUDING AUTOSAMPLER TUBING FOR KINKS OR EXCESSIVE WEAR.

Oooooooao

ICP-0ES adjustment

m’ Check position of Zn peak, adjust if required.

Check Argon Ratio, adjust to specified value if required.
E/ Perform Detector Calibration.
[Z]/ Perfarm Instrurment Calibration.

Record Post-PM instrument performance

I'Zl/ Run Instrument Performance test.
Record results in Instrument Performance Test Results Table - Post PM.
ﬁ For systems using ICP Expert version 7.3 and abaove, run the following Instrument tests

E'f/Subsystem Communications Test
Air Flow
|Z|/ Water Flow
Gas Flows
RF Generator
Camera Test
E( Optics Test
O Nebulizer Test

[J Record the result in the Instrument Test Results Table

Revision: A.03, issued. 8 May 2024
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From Insighi 1o Outcome

Restore Instrument

O For HF applications, ask the customer to reinstall 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( Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/loghook.
Lﬁ Record the PM event in the Smart Alerts logbook, if applicable.
Update/reset instrument maintenance counters as appropriate.
IZf Affix the PM sticker to the system or instrument logbook based on the customer's reguest.
Ef Complete the Service Engineer Comments section if there are additional cormments.
Il‘f Review this service, parts replaced, and test results obtained with the custormer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation,

IZT Complete the Signature Page with both Service Engineer and Customer signatures.
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Agilent 5100, 5110 Preventive Maintenance Checklist

Test Results

Instrument Performance Test Results Table

Agilent
CrossLab

Fram Insight to Duscome

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 SRBR Aooq 4 Fg55.1 329332 4259.49
Mn257.610rmsRBR | 42439 10540, b 9129.5 29330.12
A1396.152 nm SEBR b5 0.0 25 18 &
K 766.491 nm SBR 21 52 % 1033 26944

* Axial result is not applicable for GB016AA, GBO12AA 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 Pass
Air Flaw PaSE.-
Water Flow Pass
Gas Flows fass
RF Generator P 45
Camera Test Pa 59
Optics Test Pass
Nebulizer test Pass

Revision: A 03, Issued: 8 May 2024
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ICP-0ES Status Results Table
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From Insight 10 Outcome

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

Measurement Standby Mode Plasma On
Mains Voltage 225512 VAC | 222181 VAC
Mains Current 010 Al 0210 A
Instrument Temperature 25.2 T 144 'C
RF Air Flow (sensor speed) M,j Hz | 15.0 Hz
Plasma Exhaust Temperature No measurement 5% *C
Water Flow Oscillator No measurement 140 L/min
Water Flow Detector .11 L/min | 4.1 Limin
Water Inlet Temperature 19.5 Tl04 C
Polychromator Temperature 45.0 C| 35.% o]
CCD Temperature -40.0 ‘Tl -49.9 ‘c
Thermal Stabllizer 85.0 ‘| 15.0 c
Argon Supply Pressure 3886 kPa | 44344 kPa
Purge Gas Supply Pressure*1 §33.92 kPa | §2}.2¢ kPa
Option Gas Supply Pressure*1 - kPa | - kPa
Nebulizer Flow No measurement 0.90 L/min
Nebulizer Back Pressure Mo measurement A1, b4 kPa
Plasma Gas Flow No measurement 15.01 L/min
Auiliary Gas Flow No measurement 120 L/min
RF Power No measurement 1102.0 W
RF Supply Current No measurement Fh33 A
RF Supply Voltage No measurement 194713 v

*1 If option installed
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Agilent 5100, 5110 Preventive Maintenance Checklist C 0SS La b Agilert 5100, 5110 Preventive Maintenance Checklist C 0SS La b

From Insight 10 Ouizome From Inssght 1o Ouicome
Consumed PM Parts Product or Model#  Quantity
= Part Description Part Number where used consumed
Product or Model# Quantity )

Part Description Part Number where used consumed

= . T GBO0A GBOTIA,
Axial Pre-Optic Window GB010-68014 GEO14A/GE0T5A '|
Radial Pre-Optic Window G8010-68015 All |

. . Agilent Water _ i
Agilent Cool Clear Coolant Fluid 5799-0037 A tithe Signature Page
Purge Gas Filter GB010-60136 All =
Ai inlet fiter G8000-68002 Al | Service Engineer Comments (optional)
High Capacity Air Filter GBO10-60189 Cptional 1 e e Ty e e, =i
Rotor seal for 6-7 port valve for AVS6/7 68494-60002 GB494A/G405, ADS 2 - If there are any specific points you wish to note as part of performing the installation or other
Hotor seal o dantvaNe fvaves 84360002 GBASIA B items of interest for the customer, please write in this box. :

i - ' ter b tozling wate
I:asesolumn to rinse station 28MM X po 00 on1og — N Looling water leak recommend nhum}e (',uohnrj water beCRuse q r |
Barb connector 2.5mm-1.5mm 1D G8410-80124 SPS4 - |¢.G.K domg 'Flow d'mP |
PVC waste tubing 8mm od x Smm id, 2m G8410-80122 SP54 ik
Syringe, Sml 5299-0037 ADS 2 -

Syringe, 10mL 52990038 ADS 2 .
Acid vapor filter 50431193 ADS2 -
Venting valve 5043-1190 ADS 2 -
|
Additional Parts may be required from engineer’s stock: [
% anis drive belt 5410047500 SPS3 -
Z axis drive belt 5410047400 SPS3 -
Peristaltic pump tubing, PVC SolvaFlex, 3 o
bridged, 3710049000 SPS4 |

Consumed Parts Reference

(Purchased by customer, not included as part of PM) Service Verification
f Section Not Applicable. IS s Rt
Product or Model#  Quantity buoeamw 3 hpr 2020
Part Description Part Number where used consumed Senvice Engineer Name: Gilstomier MNermia:
== Sari nya Chiothel Aroy: Tipparuk
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Total number of pages in this document:

9 ' Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent P ive Mair ides factory rece ded service for your analytical instruments to assure
reliable operatlon and the ar.wracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
everything you need to reduce unplanned downtime and keep your systems
nparaﬂng 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.

~<.2 Agilent
Revision: A.03, Issued: 8 May 2024 :
Document Number: 680140075 Page {5 of 15 .‘ Agl lent

@ Agilent Technologies, Inc. 2022



»'\gllv’.r X

i\gllenl
Agllent 7890 GC Preventive Maintenance Checklist {OSSLab Agllent 7890 GC Preventive Maintenance Checklist OSbLab
Introduction Service Engineer's Responsibilities
* Contact the customer and ensure that all y supplies are available before the preventive
Customer Information maiteaance Vst
*  Only select those pages that relate to the system or module being serviced.
* Customers should provide all necessary operating supplies upon request of the engineer. * Complete empty fields with the relevant information.
= Acustomer representative should be available to the engineer while performing the preventive = Complete the relevant checkt in the checklist using either a "X" or tick mark “v™.
maintenance l’“"‘*""“!"*ma n s = Check "Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.
= Any parts, not included in the Parts Lists section of this document, are not part of +  Complete the Preventive Maintenance service in the order of the tasks listed
ecommended Preventive Maintenance ded in the price of this service. .
5 - o ke » Complete the Service Review section together with the customer.

* [f a system requires the use of extra or special procedures andlor parts for the maintenance

service, then these must be ordered sep ly and charged as a repair, which may incur * Complete the fields for page numbers at the foot of each selected page

additional costs. + Complete the total number of pages field in the Service Completion section
*  Ask the customer to sign the Service Completi ion including the s and your
< signature.
Important Customer Web Links
+ Formore information about Agilent Technologies services, please visit our website using the iy x
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/ service-repair Additiona IInstruction Notes
* The Agilent Community is an excellent place to get answers, collaborate with others about = Check for any active service notes for this unit. If there are any applicable “Safety” or "Modification
applications and Agilent products, and find in-depth documents and videos relevant to Agilent Recommended” Service notes, plan to implement the changes on this unit before doing any
technologies. Visit htips://community.agilent.com/welcome. qualification service.
= Toaccess Agilent University, visit hitp://www.agilent.com/crosslab/university/ to learn about * Do notimplement firmware updates, unless you get approvaifmrn the customer and are sure that
training options, which include online, classroom and onsite delivery. A training specialist can work they are compatible with the i

directly with you to help determine your best opti

¢ Auseful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https://www.agilent. com/en-us/agilentresources

*  Need technical support, FAQs, supplies? - visit our Support Home page
http:/fwww.agilent.cam/search/support.

* Videos about specific p tion requir ts for your i can be found by searching the
Agllent YouTube channel at https://www.youtube.com/user/agilent

* 78908 Manuals are also available on Agilent.com:
Safety

https://www.agilent.com/cs/library/usermanuals/public/78208_Safety, pdf
= Instaliation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/78908_installation.pdf
= Operation Manual
https://www.agilent.com/cs/library/usermanuals/Public/78908_Operation.pdf
o Maintaining Your GC
https/fwww.agilenl.com/cs/library/usesmanuals/public/G3430-
90052%207890B_Maintaining%20Guide pdf
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Agilent 7890 GC Preventive Maintenance Checklist

System Information

EI/{‘.'heck this box if an instrument configuration report is attached instead of completing the table
below.

instrument System Site and SECOT (olta S Lab
List Sy Comp Product Numt uamﬁnml“m““'*
Y cAleIB)GF
2 C451A AL
s GGsi4 ORI
4.
5
6.
¥
8.
9,
10
Preparation

2( Discuss any specific issues with the customer before starting.
& Review the instrument logbook for recorded problems and comments.
@ 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 followi d record the D or Signal Output(s) in the results table. If
the GC is tumned OFF or in  service mode, comparing the detector outputs before and after the
service is not possible.

Revision: 2.01, Issued: September 15, 2021
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Agilent 7890 GC Preventive Maintenance Checklist

Preventive Maintenance Procedure

Clean and inspect GC

¥ Unplug power cord from the power source.

& Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.

8 Inspect internal connectors for proper contact and placement.

8 Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

B Verify oven motor 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.

O Verlfy oven intake/outlet flap assembly is of ing hly while t g and cooling the oven

Inlet and detector consumable replacement

O For the inlets installed, perform inlet maintenance as defined in the 7890 manual - "Maintaining Your
GC” - for the inlet(s) installed.

B/Hephce the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Mode Inlet (MMI), Programmed Temperature Vaporizer (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.

27f the GG includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination - clean as necessary.

Zero Sensors and Leak test

@ Zero all pressure sensors per the procedure in the 7890 "Advanced User Guide”.
Perform inlet pressure decay test(s) as defined in the 7890 "Troubleshooting Manual”.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.
Record if test passed or failed in the results table.
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ALS Maintenance

Q Section NOT applicable

& Checkall cabling and configuration settings between GC, tray, and injectors.
Vacuum or remove any dust, especially around fans.

@ Check operation of all fans.

6 Check syringe for smooth plunger operation.

d/ Check for smooth operation of the needle support - clean if ¥

Restore Instrument

@ Restore the normal operating conditions or customer method using the Data System.

0¥’ Purge the system with carrier flow for 15 minutes

[ Bake out the sy , then the | operating conditions
After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

B/ 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.

Note: 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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Agllent 7890 GC Preventive Maintenance Checklist

Signature Page

Service Review

O Attach available reports/printouts of all tests to this documentation,
Record the Preventive Maintenance service activity in the 's ds/logbook.
Update/reset instrument maintenance counters as appropriate.

I'.i' Affix the PM sticker to the system or instrument logbook based on the customer's request.

E} Complete the Service Engineer C ction if there are additional comments.

B/Revlm with the customer this service, parts replaced, and test results obtained.

O 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 10 records.

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

O Describe Smart Alerts to the customer.

O Install Smart Alerts if requested.

7890 GC Test Results Table

Front detector output N/A ‘%’," Y 2.
Back detector output Ao 157 2
AUX detector output N/ N &
Pressure decay test Expected test result_| Actual test result
Front inlet pressure decay test Pass 1SS
Back inlet pressure decay test Pass L
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Agilent 7890 GC Preventive Maintenanc

7890 Parts List Table

The following kits are rec ded for capillary and purged packed inlets. If this is a general PM and the
customer has a preferred set of consumables, you may use the customer’s consumables.

Product or
model# where | Quantity

Part description Part number used consumed
SSL Capillary Inlet PM kit, Splitless 5188-6497 7890A/8 N/a
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B Z
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B N
Washer |
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B N y.

| Single taper with Glass Wool i
SSL Capillary Ultra Inert Infet Low Pressure Drop | 5190-2295 7B90A/B
Split Liner - /g
with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B N/
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B {J /Q-
PTV & VI)
MMI Cleaning Kit G351060820 | 7890A/B N /%
PTV Septumless Head Rebuild Kit 51829747 7890A/B /J/,g_
PTV Septumless Head Teflon Guide 51829748 7B90A/B .-J/a_
Ignitor {glow plug) assembly with O-ring 19231-60680 7890A/B i
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B Wil
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B J
High Temperature .018-inch FID Jet for caplllary | G1531-80620 7890A/B ;
FID base N
Standard .018-inch FID Jet for packed column | 18710-20119 7890A/B v/
with packed FID base %
Standard .011-inch FID Jet for caplillary column | 19244-80560 7890A/B /
with packed/adaptable FID base &
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B .-‘\J/
column with packed/adaptable FID base "
NPD Jet, universal fit, .011-inch ID G1534-80580 7890A/B M
NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/8 0! /&
tip
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B Nﬂ‘
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B N 41
Single taper with Glass Wool
*FID Collector Replacement Kit, if needed G1531-67001 7890A/B o /q'
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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 k éw?ﬁ ;‘?{23 Date service leted ‘2} /’LP”' }Z@é

comp:

R Y T Fw
Totalmﬂ;berofpagesinﬂﬁsducumem = .iﬁgﬁi_._
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Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Aglem Preventive Mai provides factory rec led service for your analytical instruments to assure
peration and the y 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. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities.

Agilent

Introduction

Customer Information

* Customers should provide all necessary operating supplies upon request of the engineer.
* A customer representative should be available 1o the engineer while performing the preventive

maintenance procedures.
= Any parts, not included in the Parts Lists section of this document, are not part of the
jed Pr ive Maint € ice, nor are they included in the price of this service.

* If a system requires 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.

Important Customer Web Links

= For more information about Agilent Technologies services, please visit our website using the
following URL: hitp.//www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

* The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome.

* Toaccess Agilent University, visit hitp://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

* Auseful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of ¢ bles for new inst , and other valuable information. Check out the
Resource Page here: https.//www.agilent.com/en-us/agilentresources.

* Need technical support, FAQs, supplies? - visit our Support Home page
http://www.agilent.com/search/support.

* Videos about specific preparati qui for your i can be found by searching the
Agilent YouTuhe channel at https://www.youtube.com/user/agilent.

+ 7890B Manuals are also available on Agilent.com:

o Safety

https://www.agilent.com/cs/library/usermanuals/public/7890B_Safety. pdf

Installation and First Startup

https://www.agilent.com/cs/library/usermanuals/Public/ 78908 _Installation.pdf

= Operation Manual

https://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf

o
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Agilent 7890 GC Prey

Service Engineer's Responsibilities

= Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

» Only select those pages that relate to the system or module being serviced.
+ Complete empty fields with the relevant information.
+ Complete the relevant checkboxes in the checklist using either a "X" or tick mark "™,

+ Check "Section not applicable” check boxes to indi services/tasks not deli 1, as appropri

= Complete the Preventive Maintenance service in the order of the tasks listed.

« Complete the Service Review section together with the customer.

= 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 Completion section including the customer’s and your
signature.

Additional Instruction Notes

s Check for any active service notes for this unil. If there are any applicable “Safety” or "Modification
Recommended"” Service notes, plan to implement the changes on this unit before doing any
qualification service.

* Do notimpl fi d unless you get approval from the customer and are sure that

they are caﬂpatihle with the instrument control software.
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Agilent 7890 GC Preventive Maintenance Checklist

System Information

/ E:'eocv:ﬂﬂsho:Ifanlnstrumentconfiguratinnrepoﬂfs‘“ hed i i of completing the table
Instrument System Name and ID US10%3@’

e T st ey / Lab

List System Comg Bt Vo gmwmmofm

2 GHutio & VS 10942
2 GgIA cN 10116280

Ro2IL 0%

5N
x
=
q&

© ® N g o; s

10.

Preparation

@ Discuss any specific issues with the customer before starting.

& Review the instrument logbook for recorded problems 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.
a’ Check for required firmware updates and verify with custorners if they would like them installed.

O Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.
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7890 GC Preventive Maintenance Checklist

Ag

Preventive Maintenance Procedure

Clean and inspect GC

ﬁ' Unplug power cord from the power source.
Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
@ inspect interal for proper contact and placement.
ﬂ' Reconnect Power to the GC. Power the GC on and verify the power on self-lest passed,
d Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
E{ Verify operation of all other fans - the inlet and EPC cooling fans.
d Verify oven intake/outlet flap bly is operating hly while heating and cooling the oven

Inlet and detector consumable replacement

U/ For the inlets installed, perform inlet mai as defined in the 7820 | = "Maintaining Your
GC” - for the inlet(s) installed.

ﬂ, Replace the split vent trap cartridge filter on urllts with these inlets: Split/Splitless Capillary (S5L),
Multi-Mode Inlet (MMI), P d Temp Vaporizer (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.

@ Ifthe GC includes a Flame lonization Detector (FID), replace the jet. if the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for

ination - clean as y.

Zero Sensors and Leak test

ﬂ, Zero all pressure sensors per the procedure in the 7890 “Advanced User Guide”.

& Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting Manual”.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.
Record if test passed or failed in the results table.
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ALS Maintenance

Section NOT applicable
u/ Check all cabling and configuration settings b GC, tray, and injectors.

Vacuum of remove any dust, especially around fans.
Check operation of all fans.
Check syringe for smooth plunger of

@ Check for smooth operation of the needle support - clean if necessary

Restore Instrument

£ Restore the normal operating conditions o customer method using the Data System.
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 output 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.

Note: 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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Agilent 7890 GC Preventive Mainten st :rC]SSLab t 7890 GC Preventive Maintenance C {J[ Db5Lab
Signature Page 7890 Parts List Table
The following kits are ded for capillary and purged packed inlets. If this is a general PM and the
Service Review [ has a preferred set of ct bles, you may use the customer's consumables.
O  Attach available reports/printouts of all tests to this documentation, Product or
&, Record the Preventive Maintenance service activity in the customer's records/logbook. " Sodels whare | Quaniiey
‘:{ Update/reset i PR . as appropriate. Part description Part used consumed
g Affix the PM sticker to the system or i Noobook beeed o thé cllsiastiors rasgasit SSL. Capilary Inket PM kit Spilless 5188-6497 7890A/B 4
Complete the Service Engineer Comments section if there are additional comments. SSL Capillary Inlet PM kit, split 5188-6496 7890A/B 1
A Review with the customer this service, parts replaced, and test results obtained. SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B N /
3 if the instrument firmware was updated, record the details of the change in the Service Engineer's Washer 4
Comments box or if Y, inthe s 1Q | SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B r{ ﬁ
E1 SUDPH (8 cctamicr Wi & copy of tha St Alete fiye, Héﬁan'g:_i:i%:r vflﬂlt.:::;:‘r:;l Low Pr Dr 5190-2295 78904A/B
apillary ow Pressure Drop
O Describe Smart Aler‘w to the customer, Split Liner - ~ /4,
0 Install Smart Alerts if requested. with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B N/
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B
7890 GC Test Results Table PIVE VI -
= v ~ MMI Cleaning Kit G3510-60820 7890A/8 s
Tratior Servic AR =
~Detector Signal Oulputs o 7] PTV Septumless Head Rebuild Kit 5182-9747 7890A/8 Mo
Front detector output N/A .4 f :
{J PTV Seplumless Head Teflon Guide 5182-9748 7890A/B [U /4,
Back detector output et % ? S‘ﬁ’ Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B 1
AUX detector output N/ N/ FID Collector Rebuild/Cleaning Kit G1531-67000 | 7890A/B A
Pressure decay test Exg i test result | Actual test result Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B ]
Front inlet pressure decay test Pass }WL{; High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B
let d Pass FID base NA
Bock nlet pressure decay test A Standard .018-inch FID Jet for packed column | 1871020110 | 7890A78
with packed FID base -1
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/8 o
with packed/adaptable FID base /2
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/8 /\J ﬁ-
column with packed/adaptable FID base
NPD Jet, universal fit, .011-inch ID G1534-80580 7890A/B N /ﬂ-
NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/B rJA
| tip
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B p/q-
Washer
S5L Capillary Ultra Inert inlet Splitless Liner - 5190-2203 7890A/B o /ﬁ-
Single taper with Glass Wool
*£1D Coll Repl t Kit, if needed 51531-67001 7890A/B o /IQ
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From Insight to Didzome

Service Enair

e Agilent CrossLab Start Up Services

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. .
o eSS Agilent 8890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your results.

m Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
i Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record

Sarvice requwst number 0O 59 :)'34'@1' Date service completed _Z ? A’f"’ i) 2ozt of the preventive maintenance activities.
=T ﬁ_“ Customer signature .

Total number of pages in this document 4 ‘F"Lg =

Agilent signature
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Agilent 8890 GC Preventive Maintenance Checklist
Introduction

Customer Information

« Customers should provide all necessary operating supplies upon request of the engineer.

* A customer representative should be available to the engineer 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.

« |f a system requires 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.

Important Customer Web Links

e For more information about Agilent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

s The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome.

s To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

s Auseful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https://www.agilent.com/en-us/agilentresources.

e Need technical support, FAQs, supplies? — visit our Support Home page
http://www.agilent.com/search/support.

« \Videos about specific preparation requi its for your i it can be found by searching the
Agilent YouTube channel at https://www.youtube.com/user/agilent.
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Agilent 8890 GC Preventive Maintenance Checklist

Service Engineer’'s Responsibilities

+ Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

« Only select those pages that relate to the system or module being serviced.

« Complete empty fields 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 Maintenance service in the order of the tasks listed.

+ Complete the Service Review section together with the customer.

+ 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 Completi ion including the ‘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 before doing any
qualification service.

« Do notimplement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

Revision: 2.01, Issued: September 14, 2021
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Agilent 8890 GC Preventive Maintenance Checklist )
System Information

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

V25298 AHos

Instrument System Name and ID

ite \ .
:_r::u:in::m BtEe SRl ?4!}' 70;'( 1c ?an—-)
List Sy Comp t Product Numb as;?:nien?ai Numbers of each
. G3540k 2505 AloS
2
3.
4.
5.
6.
7.
8.
9.
10.
Preparation

& Discuss any specific issues with the customer before starting.

€l Review the instrument logbook for recorded problems and comments.

& Save instrument control settings before starting the procedure.

@ Perform a general inspection of the system for cleanliness.

@ Check for proper installation of parts, blies, sensors ete.

O Check sy for required installation of comp ts, 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 turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

=]
Q
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Agilent 8890 GC Preventive Maintenance Checklist

Preventive Maintenance Procedure

Clean and inspect GC

& Unplug power cord from the power source.

@ Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.

a Inspect internal connectors for proper contact and placement.

o Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

o Verify oven motor 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.

o Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

L Replace the split vent trap cartridge filter using the Maintenance procedure from either the Browser
User interfaces on units with these inlets: Split/Splitless Capillary (SSL), Multi-Mode Inlet (MMI),
Programmed Temperature Vaporizer (PTV), Volatiles Interface (VI).

I the inlet systemn 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.

B For the inlets installed, perform inlet maintenance using the Maintenance procedure 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 corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
o ination — clean as r y.

Zero Sensors and Leak test

£ Zero all 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 failed in the results table.

Note: If the PM is done in preparation for an Operational Qualification, then the pressure decay test
defined within that protocol can be used for the PM.

Revision: 2.01, Issued: September 14, 2021

Agile Document Number: D0013610

DE number: 44166.7597222222 Page __ of __
@ Agilent Technologies, Inc. 2021

Lab



- Agile
CrossLab

Agilent 8890 GC Preventive Maintenance Checklist

ALS Maintenance

4= Section NOT applicable
O Check all cabling and configuration settings between GC, tray, and injectors.
O Vacuum or remove any dust, especially around fans.
O Check operation of all fans.
O Check syringe for smooth plunger operation.
O Check for smooth operation of the needle support - clean if necessary

Restore Instrument

& Restore the normal operating conditions or customer method using the Browser interface or Data
System.

E/ Purge the system with carrier flow for 15 minutes

@ Bake out the system, then restore the normal operating conditions

O  After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

O 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.

Nate: 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, Issued: September 14, 2021
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Agilent 8890 GC Preventive Maintenance Checklist

Signature Page

Service Review

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

& Record the Preventive Maintenance service activity in the customer's records/logbook.

& Update/reset instrument maintenance counters as appropriate.

@ Affix the PM sticker to the system or instrument logbook based on the customer's request.
& Complete the Service Engineer Comments section if there are additional comments.

& Review with the customer this service, parts replaced, and test results obtained.

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

O Supply the customer with a copy of the Smart Alerts flyer.
O Describe Smart Alerts to the customer.
O Install Smart Alerts if requested.

PM Test Results Table

Test description Before PM Service | After PM Service
Front detector output _ —
Back detector output —_ —

AUX 1 detector output - —

AUX 2 detector output - -

Test description Expected test result | Actual test result
Leak and Restriction Test after front inlet

i = Pass &”
Leak and Restriction Test after back inlet Pass

maintenance

Leak and Restriction Test after front inlet Split Vent Pass ‘9

Trap replacement 43

Leak and Restriction Test after back inlet Split Vent Pass -

Trap replacement

Front inlet pressure decay test Pass ﬁ.);
Pass —_

Back inlet pressure decay test

Revision: 2.01, Issued: September 14, 2021
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Agilent 8890 GC P tive Maintenance Ci

PM Parts List Table

Agilem

Mote: The following kits are recommended for capillary and purged packed inlets. If this is a general PM

and the customer has a preferred set of ct bles, you may use the customer's consumables.
Product or
model# where Quantity
Part description Part number used consumed
SSL Capillary Inlet PM kit, Splitless 5188-6497 8B90.6C /
8890 GC
SSL Capillary Inlet PM kit, Split 5188-6496 -
SSL Capillary Ultra Inert Inlet Gold Seal 8890 GC
with Washer 5190-6144 -
SSL Capillary Ultra Inert Inlet Splitless 8890 GC _
Liner - Single taper with Glass Wool 5190-2293
SSL Capillary Ultra Inert Inlet Low 8890 GC
Pressure Drop Split Liner - with Glass ==
Wool 5190-2295
8890 GC
PP Inlet PM kit 5188-6498 -
Split vent trap PM kit, single cartridge 8890 GC _
(for MM, PTV & V1) 5188-6495
8890 GC
MMI Cleaning Kit G3510-60820 =
8890 GC
PTV Septumless Head Rebuild Kit 5182-9747 -
8890 GC
PTV Septumless Head Teflon Guide 5182-9748 =
Ignitor (glow plug) assembly with O- 8890 GC
ring 19231-60680 =
8890 GC
FID Collector Rebuild/Cleaning Kit G1531-67000 e
8890 GC
FID Collector Replacement Kit G1531-67001 =1
8890 GC =
Standard .01 1-inch FID Jet 52000176
Universal .018-inch FID Jet 5200-0177 8890 GC —_
Revision: 2.01, Issued: September 14,2021
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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 ather items of
interest for the customer, please write include them in this box.

Service Completion
Date service completed /?ﬁ'!f fff‘} lozb

Service request number

Agilent
ross

b3 77154
Caporl~ o

! 1
Agilent signature signature Sibaan €
Total number of pages in this document j '&ﬂ
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Agilent Preventive Maintenance Services

Agilent GCMS
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments 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 what you need to reduce unplanned downtime
and keep your systems operating at their peak performance

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

-2 Agilent

Agilent
Agilent GCMS Preventive Maintenance Checklist C f O S S La b

Fram Insight 1o Outcome

Introduction

This checklist covers the following model(s):

| Type Model

S0 5973 Series MSD
sQ 5975 Series MSD
sQ 5477 Series MSD
TQ 7000 Series MS/MS
TQ 7010 Series MS/MS
QTOF 7200 Series QTOF
QTOF 7250 Series QTOF

Customer Information
« Customers should provide all necessary operating supplies upon request of the engineer.

e A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

» 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 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.

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and sclvents required for
successful preventive maintenance are available. A customer representative should be available
while the preventive maintenance is being performed.

Agilent
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Fram Insight 1o Dutcome:

Important notice for customers
The customer should complete the following before the Support Provider arrives on site:

o Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
performance of the equipment.

Note: it is recommended to have the customer run the autotune and tune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service
representative.

Important Customer Web Links

s« To access f&gilentltraining and education, visit hitp://www agilent.com/chem/training to learn
abou_l training options, which include online, classroom and onsite delivery. A training
specialist can work directly with you to help determine your best options.

» Toaccess the Agilent Resource Center web page, visit https:)//www agilent.com/en-
us/agilentresources. The following information topics are available:

Sample Prep and Containment

Chemical Standards

Analysis

Service and Support

Application Workflows

o The ngil_ant Comrm.!nity is an excellent place to get answers, collaborate with others about

apphcatlnfls am_j ggllent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit hitps://community.agilent.com/welcome

. Videos_abctut spe‘ciﬁc preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

o Need to place a service call? Flexible Repair Options | Agilent

Service Engineer's Responsibilities

° Contact_ the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

« Only select those pages that relate to the system or module being serviced.

« Complete empty fields with the relevant information.

Revision: A.06, Issued: Mov 2024
DE Number DE-002572
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From Insight 10 Dutcoimt:
Complete the relevant checkboxes in the checklist using either a "X" or tick mark *v".

Check "Service not applicable” check boxes o indicate services/tasks not delivered, as
appropriate.

Complete the Preventive Maintenance services in order by sections: Review, System Checks,
Pump maintenance, Cleaning System and Filters, then System Post Check.

o The tasks in each section may be completed in the most logical order relevant to
the system. Complete the Service Review section together with the customer.

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

Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Verification section

Complete Signature Page and attach Signature Page to Service Order.

Additional Instruction Notes

Preventive maintenance is a factory recommended procedure designed to reduce the
likelihood of electromechanical failures. Failure to perform preventive maintenance may
reduce the long-term reliability of certain instruments and systems. Two preventative
maintenances (PMs) per year are recommended, the Major PM Service will be performed
annually with an Interim PM performed 6 months after the Major PM.

Definition of the Task/Recommended items within the document

Task Recommended

Yes No Interim Major As Needed

Revigion: 4.06, 1ssued: Nov 2024
DE Number DE-002572

Yes selected means that the task was done or the
part was required

No selected means that the task was not done ar
the part was not required.

7 Interim selected means that this taskis
recormended to be done at 6-month intervals

Major selected means that this task is

R/g recommended to be done yearly, if the customer
would like a service to be done at the 6-month
interval then the service could be purchased

As needed selected means that the task was
v done, or the part was used as needed. For

example, there could be two types of filters that

could be used, and this was the one selected.

v

- Agilent
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From knsight to Qutcome:

Instrument Maintenance

Select the appropriate service to be performed.

O Interim Preventive Maintenance (when available, is typically 6 months or at the request of the
custormer)

& Major Preventive Maintenance (Yearly)
[0 Enhanced Preventive Maintenance (when available, is provided "As needed")

System Information

[0 Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID (’/52‘)—03/’!/9‘497

Instrument System Site and Location A-.i‘r Zéx:'c. A’&)ﬂ)

[ List System Component Product Numbers List the Serial Numbers of each Component

1. &7077C Us 252044 07
IDP 3 &PoTEveo5y MY2505507.,

2
3
4.
8
6

Preparation

L& Discuss any specific issues with the custorner before starting.

@ Review the instrument logbook for recorded problems and comments.

& Save instrument control settings before starting the procedure.

[ Perform a general inspection of the system for cleanliness.

2 Check for proper installation of parts, assemblies, sensors etc.

O Check system for required installation of components and implementation of Service Notes

O Check firmware version(s). Updating to the most current versions is strongly recornmended.
Verify with the customer before updating.

Revision: A.DB, Issued: Nov 2024
DE Number DE-002572
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From Insight 10 Gutcama

Preventive Maintenance Procedures
[ Service Not Applicable

Interim / Major Preventive Maintenance - GCMS

Yes/No Interim/Major |Description
[0 @ @ |Perform general inspection of system for cleaniiness

ali=]

Discuss any problems the customer is having with the instrument

[= ]
F O B # Review customer maintenance records and exclude maintenance on recently serviced items
B @

P
[4fil[=] Review the most recent autotune repart. This will give a starting point for evaluating spectral
|peaks, ine noise, peak shape, mass assignments and resolution.

Interim / Major Preventive Maintenance — System Checks

] Service Not Applicable

System Checks

Yes/No Interim/Major |Description
Z 0 =] =] Verify that calibration peaks were seen priof to starting the PM
B0 B B Vent the instrument
[«Bl=] [=] = Inspect vacuum hoses, pump, exhaust tubing, and power cords for excessive wear.

[m] ® =i} Visually inspect calibrant levels - PFTBA PFDTD (if appl.). IRM (if appl.). Refillif available.
7 0 [=] =] Look for any obvious external damage or problems.
@ O i} ® Clean air intake(s). Cosmetic cover(s) may need to be remaoved.
Z‘i‘ o B B8 Verify system line voltage mests instrument specifications: YesO NoDO
O &@ @ ©  |For Hydrolnert systems, verify customer is running hydrogen: Yes O No O

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps

& Service Not Applicable

Yes'No O O Wet Mechanical vacuum pumps

Yes/No Interim/Major | Description
oo 5] [=] Check for evidence of oil leakage. Check pump gasket for leakage.

GC/MS SQ with diffusion purmnp; drain and replace diffusion pump oil.

oo o0 @&
oa =] 7] Drain and replace mechanical pump oil
o0 &8 #&

Replace Qil Mist Fiiter if applicable.
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From Insight 1o Cutcome

Yes/No O O Wet Mechanical vacuum pumps

oo =] =i} Discuss with customner the need for more frequent oll changes if the oil is dirty

oo 8 # Don't use mist filters with Chemical lonization,

oo B 2 Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side piate holds closed. Visually confirm that no oil returns up vacuurm hase.

Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps

- Diaphragm
7 Service Not Applicable

YesfNo O O Dry Mechanical pumps - Diaphrag

Yes/No Interim/Major |Description

oo B8 2 Check for evidence of poor vacuum = Turbo power dermand, poor manifold vacuum, etc

0o 0o =] =] Clear air flow paths of dust.

o0 &8 # If vacuum is poor, then replace the diaphragm pump.

WET‘Berform anti-suckback valve test. Power on until side plate is held closed, power off and

check that side plate holds closed

Interim / Major Preventive Maintenance - Dry Mechanical vacuum pumps

- Scroll

1 Service Not Applicable

Agilent
CrossLab
From knsight to Dutcome
Interim / Major Preventive Maintenance - Cleaning System and Filters

agilent GCMS Preventive Maintenance Checklist

O Service Not Applicable

Cleaning System and Filters
Yes/No Interim/Major |Description
Fans
@ a & o Remove dust from fans and vent covers,
20 B 2 Verify fans are functional and that there is enough space around the

instrument for proper cooling.
Source cleaning (all sources except Hydrolnert)

@ 0 Open analyzer and remove the source.
2 O o [=] Disassemble, Clean, Re ble source. (7200, also, remove and clean
entrance lens)
o o @ Re-install source and close analyzer.
Hydrolnert Source

Source NOT to be abrasively cleaned, No cleaning required at PM. If a
decrease in performance is observed, recommend to the customer that
filaments, insulators (repeller and extractor), extractor lens, and repeller lens
may need to be replaced to restore performance. Hydrolnert source should
not be run with helium carrier.

Filters

Replace RMSH-2 Hellum gas filter (collision cell gas) - if applicable,

Replace RMSN-2 Nitrogen gas filter (collision cell gas) - if applicable.

Yes/No = O

Dry Mechanical vacuum pumps - Scroll

Yes/No Interim/Major

Description

oo &8 @

Replace the tips seal on the IDP pump.

Replace RMSHY-2 Hydrogen gas filter (Hydrolnert and JetClean) — if
applicable.

CP17973 - Gas Clean GS/MS Filter (for He, N2 or H2 carrier) = if required
o = 5190-9071 - Methane Gas Filter (C systems) - if applicable

o ol o O
g« oo s
o ol o o
B B @5 =

o

FO @ &

Check for evidence of poor vacuum — Rough vac pressure, turbo power demand, poor
manifold vacuum, etc.

g = @

Replace the Exhaust Filter if required.

(=3 s =]

Discuss with customer the need for more frequent changes, if needed.

Inform customer that pump gas ballast should be installed all the time.

=]
o & @
g0 B B

Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed.

Revision: A.06, Issued: Nov 2024
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Guidance: Gas filters need to be changed only if required (je indicating traps show color change, or if Big Universal Trap
are approaching saturation based on time installed or number of gas cylinders changed for that trap)
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From Insighs 10 Qutcome

Interim / Major Preventive Maintenance — System Post Check

[0 Service Not Applicable

| System post-check
Yes/No Interim/Major |Description
= 0 =] =i} Pump system back down. Wait until system stability has been achieved.

@0 =] B Verify system vacuum reading(s) via the gauge controller.

g0 8 2 Leak Check
O B & Werify system in manual tune

o 8 & Compare against previous tune file report(s)

(=g} 5] 5] Change to Tune and verify that all temperatures, pressures, and gas flows reach method set
o [=] =] gﬁ'ﬁ manually that you have calibration peaks.

o 8 a El Autotune Perfarmed

Guidance: If the PM Service is performed prior 1o a qualification service, then use the qualification procedure as a guide
for final instrument setup and checkout.

Service Review

@ Attach available reports/printouts of all tests to this documentation.

P Record the Preventive Maintenance service activity in the customer’s records/logbook.

# Record the PM event in the Smart Alerts logbook, if applicable.

& Update/reset instrument maintenance counters as appropriate.

@ Affix the PM sticker to the system or instrument logbook based on the customer's request.
¥ Complete the Service Engineer Comments section if there are additional comments.

B’ Review this service, parts replaced, and test results obtained with the customer.

O If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

O Complete Signature Page and attach Signature Page to Service Order,

Test Results

Test Description Expected Test Result Actual Test Result ]

. -
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From Insight 10 Dulzome

Service Engineer Comments (optional)

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

Service Verification
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Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments 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. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities.
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Introduction

Customer Information

« Customers should provide all r y operating supplies upon t of the engineer.

« A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

+  Any parts, not included in the Parts Lists section of this document, are not part of the
rece led Preventive Mai service, nor are they included in the price of this service.

« If a system requires 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.

Important Customer Web Links

« For more information about Agilent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

« The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent. com/welcome.

« To access Agilent University, visit http://www.agilent com/crosslab/university/ to learn about
training options, which include online, classroom and ensite delivery. A training specialist can work
directly with you to help determine your best options. '

« Auseful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new instr nts, and other valuable infc ion. Check out the
Resource Page here: https://www agilent.com/en-us/agilentresources.

+ MNeed technical support, FAQs, supplies? - visit our Support Home page
http://www.agilent.com/search/support.

« Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at https.//www.youtube.com/user/agilent

« 7890B Manuals are also available on Agilent.com:

o Safety
https://www_agilent.com/cs/library/usermanuals/public/7890B_Safety.pdf

o Installation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/ 78908 _Installation. pdf

o Operation Manual
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf

o Maintaining Your GC
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Agilent 7890 GC Preventive Maintenance Checklist

Agllent

Service Engineer's Responsibilities

Contact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

Only select those pages that relate to the system or module being serviced.

Complete empty fields with the relevant information.

Complete the rel checkb 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 Maintenance service in the order of the tasks listed.

Complete the Service Review section together with the customer.

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 Completion section including the r'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 before doing any
qualification service.

Do not impls fi pd unless you get approval from the customer and are sure that
they are compatible with the instrument control software.
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System Information

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

Instrument System Nameand ID ~ GCMS

Instrument System Site and

Location SECOT Co Ltd
" R List the Serial Numbers of each
List Sy Comp Product &
1. G3442A CN13201053
2. G4513A CN13360196
3. G4514A CN13230031
4.
5.
]
7
8
9
10.
Preparation
@ Discuss any specific issues with the customer before starting.
@ Review the instrument logbook for ded probl and corr
@ Saveinstrument control settings before starting the procedure.
@ Performag | inspection of the system for cleanliness.
@ Check for proper installation of parts, assemblies, sensors etc.
@ Check system for required install 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 turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.
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Preventive Maintenance Procedure

Clean and inspect GC

@ Unplug power cord from the power source.

@ Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
Inspect internal connectors for proper contact and placement.

Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

Verify oven motor 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.

Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

B EEEE

Inlet and detector consumable replacement

@ For the inlets installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining Your
GC” - for the inlet(s) installed.

@ Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL),
Multi-Mode Inlet (MMI), Programmed Temperature Vaporizer (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.

O If the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
« ination - clean as ¥.

Zero Sensors and Leak test

@ Zero all pressure sensors per the procedure in the 7890 “Advanced User Guide”.

@ Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting Manual®.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.

@ Record if test passed or failed in the results table.
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ALS Maintenance

Section NOT applicable

Check all cabling and configuration settings between GC, tray, and injectors.
Vacuum or remove 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

EEEBE0

Restore Instrument

i using the B interface or Data

@ Restore the normal operating conditions or ct
System.

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 output 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.

O EEEH

Mote: 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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Signature Page 7890 Parts List Table

i 3 The following kits are ded for capillary and purged packed inlets. If this is a general PM and the
Service Review customer has a p i set of bles, you may use the customer's consumables.
@ Attach available reports/printouts of all tests to this documentation. P ;
@ Record the Preventive Maintenance service activity in the r's ds/logbook. model# where | Quantity
@ Update/reseti t mail e counters as appropriate. Part description Part number used consumed
@ Affix the PM sticker to the system or instrument logbook based on the customer's request. SSL Capillary Inlet PM kit, Splitless 5188-6497 7890A/B N/A
@ Complete the Service Engineer Comments section if there are additional comments. SSL Capillary Inlet PM kit, split 5188-6496 7890A/B 1
@ Review with the customer this service, parts replaced, and test results obtained. SSL Capillary Ultra Inert Inlet Gold Seal with 51906144 7890A/B
O If the instrument firmware was updated, record the details of the change in the Service Engineer's Wash N/A
Comments box or if necessary, in the customer's |Q records. SSL Capillary Ultra Inert Inlet Splitless Liner- | 51902293 7890A/B
O Supply the customer with a copy of the Smart Alerts flyer. Single taper with Glass Wool NIA
O Describe Smart Alerts to the customer, SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/B NIA
Split Liner -
O Install Smart Alerts if requested. it Glasc Wost
PP Inlet PM kit 5188-6498 7890A/B NIA
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B NIA
7890 GC Test Results Table PEVAVD)
Detector Signal Outputs Before PM Service | After PM Service MM Cleaning Kit 6351060820 | 7890A/B N/A
Front detector output NIA NIA PTV Septumless Head Rebuild Kit 5182:9747 7890A/B N/A
PTV Septumless Head Teflon Guide 5182-9748 7890A/B N/A
Back detector output N/A N/A - - .
Ignitor (glow plug) assembly with C-ring 19231-60680 7890A/B N/A
ALX detector autput NIA NIA FID Collector Rebuild/Cleaning Kit G1531-67000 | 7890A/B NA
d decayest M Ll :“"" testrobsi Standard .011-inch FID Jet for capillary FID base | G1531-80560 | 7890A/B N/A
i ass 'ass
Front inlet pressure decay test High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B
Back inlet pressure decay test Pass N/A FID base N/A
Standard .018-inch FID Jet for packed column 18710-20119 TB890A/B
with packed FID base N/A
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B
with packed/adaptable FID base N/A
High Temperature .018-inch FID Jet for capillary | 19244-80620 7850A/B
column with packed/adaptable FID base NIA
NPD Jet, universal fit, .011-inch ID G1534-80580 7890A/B NIA
NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/B NIA
tip
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B
Washer N/A
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B
Single taper with Glass Wool N/A
**FID Coll Repl Kit, if needed 61531-67001 7890A/B
NIA
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Agilent Preventive Maintenance Services

If there are any specific points you wish to note as part of performing the service or other items of Ag Ilent G C M S
interest for the customer, please write include them in this box. Pl‘event ive M a i I‘ltena nce

Service Engineer Comments

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments 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 what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.
This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
y . of this checklist is provided for your records.
Service Completion

Service req number 6008100914 ___ Date service completed _1:5_':5[? 202.@

Agilent signature %ﬂ——l - /—1/— Customer signature ‘T—U\WM— _—

Total number of pages in this document
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Introduction

This checklist covers the following model(s):

Type Model

sQ 5973 Series MSD
s0 5975 Series MSD
sQ 5977 Series MSD
TQ 7000 Series MS/MS
TQ 7010 Series MS/MS
qQToF 7200 Series QTOF
QToF 7250 Series QTOF

Customer Information
« Customers should provide all necessary operating supplies upon request of the engineer.

« A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

« 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 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.

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are available. A customer representative should be available
while the preventive maintenance is being performed.

Agilent
Agilent GCMS Preventive Maintenance Checklist C rO SS La b

Important notice for customers
The customer should complete the following before the Support Provider arrives on site:

O Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
performance of the equipment.

Note: it is recommended to have the customer run the autotune and tune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service
representative.

Important Customer Web Links
» To access Agilent training and education, visit http//www.agilent com/chem/training to learn

about training options, which include onling, classroom and onsite delivery. A training
specialist can work directly with you to help determine your best options.

+ Toaccess the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

Sample Prep and Containment
Chemical Standards

Analysis

Service and Support

Application Workflows
s The Agilent Community is an excellent place to get answers, collaborate with others about

applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

» Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

s Need to place a service call? Flexible Repair Options | Agilent

Service Engineer's Responsibilities

s Contact the custorner and ensure that all necessary supplies are available before the
preventive maintenance visit.

+ Only select those pages that relate to the system or module being serviced.

s Complete empty fields with the relevant information.

%
Revision: A 06, Issued: Nov 2024 Agllent Revision: A.06, Issued: Nov 2024
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» Complete the relevant checkboxes in the checklist using either a “X" or tick mark "v".

« Check "Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

« Complete the Preventive Maintenance services in order by sections: Review, Systern Checks,
Pump maintenance, Cleaning System and Filters, then System Post Check.

o The tasks in each section may be completed in the most logical order relevant to
the system. Complete the Service Review section together with the custormer.

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

« Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Verification section

» Complete Signature Page and attach Signature Page to Service Order.

Additional Instruction Notes

» Preventive maintenance is a factory recornmended procedure designed to reduce the
likelihood of electromechanical failures. Failure to perform preventive maintenance may
reduce the long-term reliability of certain instruments and systems. Two preventative
maintenances (PMs) per year are recommended, the Major PM Service will be performed
annually with an Interim PM performed 6 months after the Major PM.

Definition of the Task/Recommended items within the document

Task Recommended

Yes No Interim Major As Needed

7 Yes selected means that the task was done or the
part was required

e Mo selected means that the task was not done or
the part was not required.

7 Interim selected means that this task is
recommended to be done at 6-month intervals

Major selected means that this task is

7 recommended to be done yearly, if the customer
would like a service to be done at the 6-manth
interval then the service could be purchased

As needed selected means that the task was
s done, or the part was used as needed. For

example, there could be two types of filters that

could be used, and this was the one selected.

Revision: A 06, ssued: Nov 2024
DE Number DE-002572
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Instrument Maintenance

Select the appropriate service to be performed.

O Interim Preventive Maintenance (when available, is typically 6 months or at the request of the
customer)

¥ Major Preventive Maintenance (Yearly)
[0 Enhanced Preventive Maintenance (when available, is provided "As needed”)

System Information

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

Instrument System Name and ID GCMS
I y Site and Locatil SECOT Co Ltd

List S; C Product Numb List the Serial Numbers of each Comp it

1.G3172A US13343B01

R )

Preparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perfarm a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes

Check firmware version(s). Updating to the most current versions is strongly recommended.
Verify with the customer before updating.

BEEREEAAAEBARR
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Preventive Maintenance Procedures
[ Service Not Applicable

Interim / Major Preventive Maintenance — GCMS

Yes/No Interim/Major |Description
B0 &8 @ Perform general inspection of system for cleanliness

Discuss any problems the customer is having with the instrument

=]
=] customer mai records and exclude mai on recently serviced items
=]

Review the most recent autotune report. This will give a starting point for evaluating spectral
gnments and resolution.

eaks, baseline noise. peak shape, mass assi

Interim / Major Preventive Maintenance — System Checks

[0 Service Not Applicable

|fymm Checks

Yes/No Interim/Major |Description

B 0O B ® Verify that calibration peaks were seen prior to starting the PM

2 0 B B Vent the instrument

@ O @ @ |inspect vacuum hoses, pump, exhaust tubing, and power cords for excessive wear
0 B B2 Visually inspect calibrant levels - PFTBA PFDTD (if appl), IRM (if appl)). Refill if available.
@ O ©@ © |Lookforany obvious external damage or problems.

B 0O B ® Clean air intake(s). Cosmetic cover(s) may need 1o be removed.

B 0O &g © Verify system line voltage meets instrument specifications: Yes@ NoD
Wﬂ—’?‘or Hydrolnert systems, verify customer is running hydrogen: Yes O No OO

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps

[1 Service Not Applicable

Yes/Ne O O ‘Wet Mechanical vacuum pumps
Yes/No Interim/Major | Description

20 &2 # Check for evidence of oil leakage. Check pump gasket for leakage.
(== [u] =] GC/MS 50 with diffusion pump; drain and replace diffusion pump oil.
B 0O =] =] Drain and replace mechanical pump oil.

O @ =] [=] | Replace il Mist Filter if applicable.

Rewvision: A06, Issued: Nov 2024
DE Number DE-D02572
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Yes/No O O Wet Mechanical vacuum pumps

B0 8 & Discuss with customner the need for more frequent oil changes if the oil is diry

0 B # Don't use mist filters with Chernical lonization,

B0 B B8 Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed. Visually confirm that no oil returns up vacuum hose.

Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps
- Diaphragm
# Service Not Applicable

Yes/No 0O O I:Dzmmna:al vacuum pumps - Diaphragm
Yes/No Interim/Major |Description
o0 B & Check for evidence of poor vacuum - Turbo power demand, poor manifold vacuum, etc.

H a2 Clear air flow paths of dust.

oo
oo & =] If vacuum is poar, then replace the diaphragm pump.
oo

=] =] Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed.

Interim / Major Preventive Maintenance — Dry Mechanical vacuum pumps
- Scroll
¥ Service Not Applicable

Yes/No O DO Dry Mechanical vacuum pumps - Scroll
Yes/No Interim/Major |Description

Replace the tips seal on the IDP pump.

[=]
0
®
]

Check for evidence of poor vacuum ~ Rough vac pressure, turbo power demand, poor
manifold vacuum, et

Replace the Exhaust Filter if required.

Discuss with customer the need for more frequent changes, if needed

Inform customer that pump gas ballast should be installed all the time.

Perform anti-suckback valve test. Power on until side plate is held closed, power off and
check that side plate holds closed.

Revision: A 06, Issued: Nov 2024
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Interim / Major Preventive Maintenance — Cleaning System and Filters

[] Service Not Applicable

C g System and Filters
Yes/No Interim/Major |Description
|Fans
B0 & H |Remuve dust from fans and vent covers.
B0 B & Verify fans are functional and that there is enough space around the
instrument for er cooling.

Source cleaning (all sources except Hydrolnert)

Open analyzer and remove the source.

B0 O @ Di: ble, Clean, Re source. (7200, also, remove and clean
entrance lens)
40D o 8 |R|.=|nslall source and close analyzer.
Hydrolnert Source

[Source NOT to be abrasively cleaned. No cleaning required at PM. If a
|decrease in performance is observed, recommend to the customer that

o®s o o i I (repeller and ) lens, and repeller lens
may need to be replaced 1o restore performance. Hydrolnert source should
[not be run with heliumn carrier.
Filters
g0 o @ Replace RMSH-2 Helium gas filter (collision cell gas) - if applicabl
or O = Replace RMSN-2 Nitrogen gas filter (collision cell gas) - if applicable.
oeg O @ Replace RMSHY-2 Hydrogen gas filter (Hydralnert and JetClean) — if
applicable.
ou O ® CP17973 - Gas Clean GS/MS Filter (for He, N2 or H2 carrier) ~ if required
ua o @ 5190-9071 — Methane Gas Filter (Cl systems) - if applicable

Guidance: Gas filters need to be ged only if required (ie indicating traps show color change, or if Big Universal Trap
are approaching saturation based on time installed or number of gas cylinders changed for that trap)

Revision: A 06, lssued: Nov 2024
DE Mumber DE-002572
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Interim / Major Preventive Maintenance - System Post Check

O Service Not Applicable

Yes/No Interim/Major

Pump system back down. Wait until system stability has been achieved.

Verify systern vacuum reading(s) via the gauge controller.
Leak Check

Verify system in manual tune

Compare against previous tune file report(s)

Change 1o Tune and verify that all temperatures, pressures, and gas flows reach method set
gints

Check manually that you have calibration peaks.

El Autotune Performed

Guidance: If the PM Service is performed priof 1o a qualification service, then use the qualification procedure as a guide
for final instrument setup and checkout.

Service Review

Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer’s records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer’s request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

# Complete Signature Page and attach Signature Page to Service Order.

it I I

Test Results

Test Description Expected Test Result Actual Test ReaullJ

Revision: A 06, Issued: Noy 2024 Ag ilent
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Signature Page Parts for consumption during PM
Common Oil and MS Gas Filters — 5973/5975/5977/7000/7010/7200/7250 Series
Service Engineer Comments (optional) Part Description Part Number Interim  Major  As Needed
Agilent AVF Platinum, 1 quart 5191-5851 v v ¥
If there are any specific points you wish to note as part of performing the service review or Helium gas filter* {collision cell gas) - if required RMSH-2 » o
other iterns of interest for the customer, please write in this box. Nitrogen gas filtert(collision cell gas) - if required RMSN-2 7 7
Hydrogen gas filter* * (Hyd and JetClean) — if RMSHY-2 v v
required
Chemical lonization Gas Purifier (Cl systems) y 7
(Methane) - if required 51908071 y
Gas Clean GS/MS Filter (for He, N2 or HZ) - if CP17973 v v
required
# Gas Clean Filter Kit GC/MS 1/8 in {complete v
replacement kit - bench mounted) — if required REYIIA
# Gas Clean Carrier Gas Kit for 7890 for He, N2 or cP17988 v
H2; Bracket, Mount and Filter — if required
# Gas Clean Carrier Gas Kit for 8890 & 8860 for He, CP170880 v

N2 or H2; Bracket, Mount and Filter - if required
Gas filters need to be changed only if required (ie indicating traps show color change, or if Big Universal Trap are
approaching saturation based on time installed or number of gas cylinders changed for that trap)

* Big Universal Trap (BUT), 1/8" fittings

* Hydrolnert and JetClean Systems

# Alternate Gas Clean kit part numbers. A Gas Clean filter is included in the kits. They are only necessary if replacing
carrier gas Big Universal Traps with indicating traps

MS Maintenance Supplies for 5973/5975/5977 Series

Service Verification
‘i’“ Deseription PartNumber  Interim  Major  AsNeeded

Service Request Number Date of Service Completion: Diffusion pump fluid (Diffusion Pump Models) :::2—0809 o v
6008100914 13 Feb 2026 Exhaust oll mist trap (threaded) Edwards/Pfeiffer G1099-80039 v v
Service Engineer Name: Customer Name: D542 Ol Mist Eliminator 374G & 3/8 SRO3706556 v il

|DP-3 Tip Seal Replacement Kit (IDP-3 Dry Scroll ,
Supasak N. Pump Models — Includes tip seal, 60mm filter G7077-67018 v s

e Jumm”f J L element, tools, mask and cleaning supplies)

Service Engineer Signature Total number of pages in this document: )

IDP-3 Tip Seal Replacement Kit (no tools = CSD P/N)  5190-9561 v v v

/\/. IDP-3 Tip Seal Replacement Kit (no tools = VPD P/N)  IDP3TS v v v
Filter element for IDP-3 (diameter. 60mm) REPLSLRFILTERZ v v L

Revision: A06, Issued: Nov 2024 Revision: A.06, Issued: Nov 2024
DE Number DE-002572 . DE Number DE-002572
& Agilent Technologies, Inc. 2023 © Agilent Technologies, Inc. 2023

Agilent



Agilent

Agilent GCMS Preventive Maintenance Checklist C rO S S La b
MS Maintenance Supplies for 7000/7010 Series
Part Description PartNumber Interim Major As Needed |
Oil Mist Filter RVS G6600-80043 v 4 v
IDP-10 Tip Seal Replacernent Kit (IDP-10 Dry Scroll
Pump Models - Includes tip seal, 102mm filter G7004-67023 v o v

element, tools, mask and cleaning supplies)
IDP-10 Tip Seal Replacement Kit (no tools etc. — VPD

P/N) X3807-67000 v v v
Filter element for IDP-10/1DP15 (diameter: 102mm) REPLSLRFILTER v v v
Filter element for IDP-10/IDP15 (diameter. 79mm) REPLSLRFILTER1 v
MS Maintenance Supplies for 7200/7250 Series
Part Description Part Number Interim  Major  As Needed
RIS Probe Maintenance Kit (7200 Series only) G7005-60170 v
DS202 Qil Mist Eliminator SRO3706800 v v v
DS202 3/8' Magnetic Plug and Gasket SRO3701824 v L
IDP-15 Tip Seal Replacement Kit (IDP-15 Dry Scroll
Pump Models - Includes tip seal, 102mm filter 51909613 v v v
element, tools, mask and cleaning supplies)
E:-)’I 5 Tip Seal Replacement Kit (no tools etc - VPD X3815-67000 - . <
Filter element for IDP-10/IDP15 (diameter. 102mm) REPLSLRFILTER v
Filter element for IDP-10/1DP15 (diameter. 79mm) REPLSLRFILTERY v L4
Hydrolnert Source Supplies
To determine if rep of Hy t parts is required, please review tune history and sample signal intensity
perfi If perfc is ing, the below parts maybe use to restore performance as part of the PM.

One way to determine if the source performance on 5Q Is being affected is to review the gain factor history in autotune
reports or tune history csv file. If the gain factor is i ing the source perf maybe

Since TQ tunes to a fixed gain factor, review PFTBA abundance, |f PFTBA abundance is decreasing over time, the
source performance maybe degrading

Real sample/standard area counts are another way to determine the performance, there could also be other factors
that affect compounds abundance such as inlet and column status

| Part Description PartNumber  Interm  Major  AsNeeded
Repeller Insulator (gty 2) G1099-20133 v
Lens insulator for Extractor (ring insulator) G3870-20445 o
Hydrolnert Extractor lens (9mm) G7078-20909 v
Hydroinert Repeller G7078-20902 ¥

Revision: A08, Issued: Nov 2024
DE Number DE-002572
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Common Parts Reference
(Purchased by customer, not included as part of PM)
Filaments and Calibrant Supplies 5973/5975/5977/7000/7010/7200/7250 Series
| Part Description Part Number sQ TQ qToF
El High Temperature Filaments gryﬂgs-wom 597X 7000x N/A
HES, HES 2.0 El Filaments G7002-60001 . .59?'4"3{0 7010x N/A
HES 2.0 El Filament Spacer G7007-20023 N/A 7010x N/A
LE-El Filaments (7250 QTOF) G3850-60021 N/A N/A 7250
nggigh Temperature Filament - SQ, TQ, 7200 G7005-60072 N/A N/A 7200A/8
Axial CI Filament, W/Re Straight (7250 QTOF) G7250-60095 N/A N/A 7250
PFTBA GCMS Tuning Standard calibrant 05971-60571 597X TOX0 TaX0
PFDTD calibrant, T mL 8500-8510 597X 70X0 72X0
PFET, IRM calibrant for GC QTOF 0.5 mL (7200) 5190-0531 MN/A N/A 7200A0/B
Transfer line seals and springs 5973/5975/5977/7000/7010/7200/7250 Series
Part Description Part Number sqQ TQ QTOF
Cl Interface tip seal (ceramic tip and spring combo)
(non-captured Cl tip seal interface) (5973, 5975, G1999-60412 5973, 5975 70008 N/
70008)
Cl Interface tip seal (ceramic tip and spring
low/non-magnetic spring comba) G7002-60412 NiA 70104 N/A
(non-captured C tip seal interface) (70104)
Cl Interface tip seal spring (spring only) G1996-20023 597X 70X0 T2X0
Cl Interface tip seal (tip only) (captured style) G3870-20542 5977x 70X0 T2X0
Transfer-Line Tip Base, Threaded (captured style) G3870-20548 5977x TO0X0 72X0
Transfer-Line Tip Cap, Threaded (captured style) G3870-20547 5977x 70X0 72X0
RIS Xfer Tip (7200) G7005-20542 N/A N/A T200A/B
RIS Xfer Tip Spring (7200) G7005-20024 N/A N/A T200A/B
MS Maintenance Supplies for Intuvo 9000 MS Series
Part Description Part Number sqQ TQ QTOF
Swaged MS Tail - Packaged G4590-60009 5977% 7000 NIA
Swaged MS Tail (HES, HES 2.0) - Packaged G4590-60109 5977x 7010x N/

Revision: 06, Issued Nov 2024
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lon source insulators for 5973/5975/5977/7000/7010/7200/7250 Series
Part Deseription Part Number s TQ aror |
Repeller insulator (SQ, TQ) G1099-20133 Qry 2 597X 7000 N/A
Lens insul for lens ic ring
insulstor) (Extractor source) G3870-20445 £977x 7000C/D/E N/A
Lens insulator for Extractor lens (Vespel ring
insulator) (70008 extractor ion source) B7000-20445 A 000800k WA
Lens stack insulator for SS, Inert, Extracior sources
{captures jon focus and entrance lens) (Vespel) Se170-20530) 2 000% b Lot
Lens insulator for Extractor lens for HES/HES
2.0/LEE| (ceramic ring insulator) G7002-20064 5977B/C 7010x 7250
Lens stack insulator/holder for HES/LLEI (Vespel)  G7002-20074 5977B/C 7010x 7250
Lens stack insulator/holder for HES 2.0 (Vespel) G7007-20074 N/A 7010x N/A
Cl Repeller Lens Insulator (SQ, TQ) 51999-20433 597X TOX0x NfA
Cl Lens stack insulator (SQ, TQ) (Vespel) G3170-20540 597X T0X0x N/A
Repeller insulator (7200 RIS) (Ceramic) G7005-20447 N/A N/A 7200A/8
Extractor Lens Insulator (7200 RIS) (Vespel) 5700520133 N/A NfA 7200A/8
lon Focus Insulator (7200 RIS) (Vespel) G7005-20442 /A N/A 7200A/B
Cl Repeller Insulator/bushing (7200 RIS) (Ceramic)  G7005-20030 N/ N/A 72000/B
Hydrolnert coated lenses for 5977/7000 Series
Part Description Part Number sQ TQ QTOF
Hydroinert Repeller G7078-20902 5977x 7000C/D/E NiA
Ext Source Body - Hydrolnen G7078-20903 5977x 7000C/D/E /A
Hydrolnert Extractor lens (3mm) G7078-20909 5977x 7000C/D/E N/A
lon Focus Lens = Hydrolnert G7078-20905 58977x 7000C/D/E NAA
Entrance Lens - Hydrolnert G7078-20904 S5977% 7000C/D/E N/A

Revision: A DB, Issued: Nov 2024
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Heater/Sensor assemblies for 5973/5975/5977/7000/7010/7200/7250 Series

Agilent

CrossLalb_

Part Description Part Number sq TQ atoF |
inless Steel | or
70-671 X N/A N/A
(SST EI 350) G3870-67180 59 i
Inert Heater/Sensor assembly
7 7 B N/A
(inert €1 350) G3B70-67179 507X DDA/
4 = Bl - 77 7000C/D/E N/A
(Xtr E1350) G3870-67177 5977x /DY
HEEF zH G7078-67910 5977x 7000C/D/E N/A
(H2 E1350)
Cl 350 Heater/Sensor Assermnbly
- 7X TOXO0x N/A
(C1350) G3870-67415 59
Ring heater/sensor assembly (HES, HES 2.0, RIS ¥
and LEEI) {ceramic fing) G7002-60058 5977B/C T010x 72%0
Rough pump hoses 5973/5975/5977/7000/7010/7200/7250 Series
| Part Description Part Number s TQ aror |
Foreline Hose - imbedded spring G7077-60119 597X 70X0x 72X0
Common MS Maintenance Supplies
| Part Description Part Number sq TQ aror |
Abrasive paper, 30 pm 5061-5896 597X 70X0 72X0
Alumina powder 393706201 597% 70X0 72X0
Cloths, clean (pkg of 15) 05980-60051 597% TOX0 72X0
Cloths, cleaning (pkg of 300) 9310-4828 597X 700 72X0
Cotton swabs (pkg of 100) 5080-5400 597X 70X0 T2X0
Gloves, clean, large 8650-0030 597X Jox0 720
Gloves, clean, small 8650-0029 597X 70X0 7200
Revision: A.06, Issued: Nov 2024 Agilent

DE Number DE-002572
© Agilent Technologles, Inc. 2023
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Teledyne Tekmar ATOMX Purge and Trap 1
Preventive Maintenance Checklist - Standard

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 Agilent Technologies services please visit o

ur web site using the following
hem.agi products/servi pages/defa as

L.AaspX

Customer Information

s Customers should provide all necessary operating supplies upon req of the

s A customer repr ive should be ilable to the engi while performing the preventive
maintenance procedures.

s 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
costs.

Service Engineer’s Responsibilities

s Only complete/printout pages that relate to the system or module being serviced.

s Complete empty fields with the relevant information.

¢ Complete the relevant checkb in the checklist using a “X" or tick mark “¥" in the checkbox.
s Complete Not Applicable check boxes to indicate services not delivered, as needed.

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

e Complete the Service Review section together with the customer.

Issued: 30-09-2019, Revision: A.00 Copyrighty® Agilent Technologies
2013 Select pages for required products or Page 1 of 5

Agilent Technologies

Teledyne Tekmar ATOMX Purge and Trap 1
Preventive Maintenance Checklist - Standard

System Information
Guidance
O Check this box if an instrument configuration report is attached instead of completing the table.
Instrument system name and ID GCMS
Instrument system site and location | SECOT Co Ltd
List 1p product b List the serial bers of each ip t
1. TMR-ATOMX 1. US13296002
2. 2.
3. 3.
4 4
5. 5.
6. 6.
s 7.
8. 8.
0. 9.
10. 10,
Preparation

& Discuss any specific issues with the customer prior to starting.

& Review the instrument logbook.

¥ Save instrument control settings before starting the procedure.

W Perform general inspection of system for cleanliness

@ Check for proper installation of safety-related parts, assemblies , sensors etc

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

Issued: 30-09-2019, Revision:02 Copyrights® 2013 Agilent Technologies
Select pages for required products or Page 2 of 5




Teledyne Tekmar ATOMX Purge and Trap w
Preventive Maintenance Checklist - Standard

Agilent Technologies

Check External Supplies

o

Section NOT Applicable
Verify the gas source is supplying an input pressure of 50 - 100 psi to the ATOMX. If the customer is
using a gas cylinder, verify the cylinder is at 500+ psi.
Verify that the waste container has sufficient volume to contain the waste generated. Empty if
necessary.
Replace the DI water supply with fresh DI water.
o Make sure the DI water supply is sufficient for sample analysis (1 Liter minimum)
Make sure the methanol supply is sufficient for sample analysis.

Atomx Leak and Pressure Check

O Section NOT Applicable

G Scan through the sample log to verify that the purge pressures are staying consistent throughout the
daily runs.

& Use the Teklink software to check the standard pressure.

& Run a leak check to ensure that the unit is leak tight.

Inspect ATOMX Hardware

O Section NOT Applicable

& Check the tray vial holes for foreign particles. Clean if necessary.

& Inspect the needle for particles or sample build up. Clean if necessary.

& Inspect the sparger glassware for damage and/or discoloration that could restrict flow or cause
contamination. Replace if necessary.

& Inspect the drain tubing for clogging. Replace the drain line if necessary.

& Lubricate the ATOMX Carousel Drive. Refer to the diagram on page 6-25 of the ATOMX User Manual
for lubrication points. Teledyne Tekmar recommends using DuPont Krytox lubrication.

&' Lubricate the ATOMX Elevator. Refer to the diagram on page 6-32 of the ATOMX User Manual for
lubrication points. Teledyne Tekmar recommends using DuPont Krytox lubrication.

Restore Instrument

Guidance

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

[

Issued: 30-09-2019, Revision:02 Copyrig’hté{) 2013

Teledyne Tekmar ATOMX Purge and Trap W Agilent Technologies

Preventive Maintenance Checklist - Standard

Service Review

& Attach available reports/printouts of all tests to this documentation.

& Record the PM service activity in the customer's instrument records/logbook

& Update/reset instrument maintenance eounters as appropriate

& Affix the PM sticker to the system or instrument loghook based on the customer’s request.
& Complete the Service Engineer Comments section below if there are additional comments
& 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.

Product or Product Type Test Results Table

Test Description Expected Test Result Actual Test Result

Leak Test Pass Pass

Product or Product Type Parts List Table

Product or Model# | Quantity
Part Description Part Number where nsed

Ask the customer what
size sparger glassware

Sparger Glassware they are using; refer to the | TMR-ATOMX 1
ATOMX parts list for part
numbers.
Lubricant, Dupont Krytok 15-0283-000 TMR-ATOMX 1
Tubing, Drain, Self Retracting 15-0087-002 TMR-ATOMX 1

Agilent Technologies
Select pages for required products or Page 3 of 5

Copyright® 2013

Issued: 30-09-2019, Revision:02 Agilent Technologies
Select pages for required products or Page 4 of 5




Agilent Technologies

Teledyne Tekmar ATOMX Purge and Trap |
Preventive Maintenance Checklist - Standard

Service Engineer Comments (optional)

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 in this box.

Other Important Customer Web Links

How to get information on your product: Literature Library - http://www.agilent.com/chem/library
Need to know more? - www.agilent.com/chem/education

Need technical support, FAQs? - www agilent.com/chem/techsupp

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

ocooo

Service Completion

Service request i 6008100914 Date service completed 13 Feb 2026

Agilent signature %/"—/ /V © Cust signare _Julaied T

Number of pages in this document

Select pages for required products or Page 5 of 5
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1 Aldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Method'

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

2 Arsenic 1) Digestion, Hydride Generation Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™
3 Barium 1) Digestion, Flame Atomic Absorption Spectrometric
Method'®!

2) Digestion, Inductively Coupled Plasma Method™
a O-BHC 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 B-BHC 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

6 ¥-BHC 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

7 8-BHC 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™

2) 5-Day BOD Test, Membrane-Electrode Method™
9 Cadmium 1) Digestion, Flare Atomic Absorption Spectrometric
Method™!

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!

3) Digestion, Inductively Coupled Plasma Method™

Lot -]

10 Chemical...
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Chernical Oxygen Demand

Chlordane

Chromium

Color
Copper

Cyanide
4,4'-DDD

4,4'-DDE

4,4'-DDT

Dieldrin

Endosulfan |

1) Open Reflu, Titrimetric method™

2) Closed Reflux, Colorimetric method™

3) Closed Reflux, Titrimetric Method™!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Flame Atomic Absorption Spectrometric
Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
ADMI Weighted-Ordinate Spectrophotometric Method™
1) Digestion, Flame Atomic Absorption Spectrometric
Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!”

3) Digestion, Inductively Coupled Plasma Method!™
Total Cyanide after Distillation, Colorimetric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

1) Liquid-Liquid Extraction, Gas Chromatographic

Method™
-l
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22

23

24

25
26

27

28

29

Endosulfan Il

Endosulfan Sulfate

Endrin

Endrin Aldehyde

Formaldehyde
Free Chlorine

Heptachlor

Heptachlor epoxide

Hexavalent Chromium

Lead

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™”

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"!

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'”

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Distillation, Colorimetric Method™

1) lodometric Method'!

2) DPD Colorimetric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Methad™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

1) Colorimetric Method!®

2) Extraction, Air-Acetylene Flame Method"

1) Digestion, Flame Atomic Absorption Spectrometric
Method'®

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'”

3) Digestion, Inductively Coupled Plasma Method™

L “ad
2) Liquid-Liquid...

2.5

31 Manganese...
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31 Manganese 1) Digestion, Flame Atomic Absorption Spectrometric
Method'
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method"

32 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method!®!

33 Methoxychlor 1) Liquid-Liguid Extraction, Gas Chromatographic
Method"!
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

34 Nickel 1) Digestion, Flame Atomic Absorption Spectrometric
Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

35 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method"!
2) Soxhlet Extraction Method™

36 |pH Electrometric Method™

37 Phenols 1) Distillation, Chloroferm Extraction Method!®
2) Distillation, Direct Photometric Method'®!

38 Selenium 1) Digestion, Hydride Generation Atomic Absorption
Spectrometric Method'™
2) Digestion, Inductively Coupled Plasma Method™

39 | Sulfide 1) lodometric Method™
2) Methylene Blue Method™

40 | Temperature Laboratory and Field Methods'™

41 | Total Dissolved Solids Dried at 180 °C*”

42 | Total Kjeldahl Nitrogen 1) Macro-Kjeldahl Method'
2) Semi-Micro-Kjeldahl Method'™

43 | Total Suspended Solids Dried from 103 to 105 °C"

44 | Trivalent Chromium Calculation™

45 Zinc 1) Digestion, Flame Atomic Absorption Spectrometric

Method"!

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"

3) Digestion, Inductively Coupled Plasma Method‘“L

-
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

2 Acetone Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

3 Aldrin 1) Liguid-Liquid Extraction, Gas Chromatographic
Method®
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

4 | Aluminum Digestion, Inductively Coupled Plasma Method™

5 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™®

6 Antimony Digestion, Inductively Coupled Plasma Spectrometric
Method"!

rd Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method"

8 | Atrazine Liquid-Liquid Extraction, Gas Chromatographic Method'”

9 Barium 1) Digestion, Flame Atomic Absorption Spectrometric
Method!!
2) Digestion, Inductively Coupled Plasma Spectrometric
Method™

10 Benzola)anthracene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'®

11 Benzene Purge and Trap Gas Chromatographic/Mass
spectrometric Method'"

12 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!

13 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method"

14 Benzoic acid Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'

15 Benzola)pyrene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™!

16 Benzolghilperylene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method®

-
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17 Beryllium...
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17

18

19

20

21

22

23

24

25

26

27

28

31

Beryllium

Bis{2-chloroethyllether

Bis(2-ethylhexyllphthalate

Bromaodichloromethane

Bromoform

Butanol

Butyl benzyl phthalate

Cadriurm

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Digestion, Inductively Coupled Plasma Spectrometric
Method"
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'”!
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method"!
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method"
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'!
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
1) Digestion, Flame Atomic Absorption Spectrometric
Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Spectrometric
Method"”
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™!
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'
1) Liquid-Liquid Extraction, Gas Chromatographic
Method"?
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!”
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'®

o]
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32 Chloroform...

32

33

34

35
36

37

38
39

41

42

43

44

45

46

Chloroform

2-Chlorophenol

Chromium

Chromium (11l
Chromium (V1)

Chrysene

Copper
Cyanide

24-D
ooD

DDE

boT

Dibenz(a,h)anthracene

Di-n-butyl phthalate

1,2-Dichlorobenzene

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!”

1) Digestion, Flame Atomic Absorption Spectrometric
Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'”

3) Digestion, Inductively Coupled Plasma Spectrometric
Method'

Calculation™™

1) Colorimetric Method™

2) Extraction, Air-Acetylene Flame Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!

Digestion, Inductively Coupled Plasma Method™

1) Distillation, Titrimetric Method™

2) Distillation, Colorimetric Method"

Liquid-Liquid Extraction, Gas Chromatographic Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method"!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!”

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'®!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'”

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™!

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™
-

47 1.3-D]chlorobenzén€...
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65

66

67

68

69

70

71

72

73

T4

75

76

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachlore-1,3-butadiene

n-Hexane

o-HCH

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™”

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'® )
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method”

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method!

Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™®

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™”

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®

1) Liguid-Liquid Extraction, Gas Chromatographic
Method'”

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method!?
4

o
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ar 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!
48 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!®!
49 3,3'-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method"
50 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™
51 1,2-Dichloroethane Purge and Trap Gas Chromatographic/Mass .
Spectrometric Method™
52 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
53 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
54 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'®
55 2,4-Dichlorophenal Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!”
56 1,2-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
57 1,3-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
58 1,3-Dichloropropene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
59 Dieldrin 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!®
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'
60 Diethyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!!
61 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'
62 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'
63 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'”
al
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64 2,6-Dinitrotoluene...

77 B-HCH...
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85
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87

88

B-HCH

¥-HCH

Hexachlorocyclopentadiene
Hexachloroethane
Indenol(1,2,3-cd)pyrene

Iron
Isophorone

Lead

Manganese

Mercury
Methanol

Methoxychlor

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'"

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!

Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Flame Atomic Absarption Spectrometric
Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'”

3) Digestion, Inductively Coupled Plasma Spectrometric
Method!

1) Digestion, Flame Atomic Absorption Spectrometric
Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!”

3) Digestion, Inductively Coupled Plasma Spectrometric
Method!®!

Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method!!

Purge and Trap Gas Chromatographic/Mass
spectrometric Method”

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!®!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
4]

Spectrometric Method
-
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89 Methyl bromide Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

90 Methylene chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

91 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

92 2-Methylnaphthalene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

93 Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

94 Molybdenum Digestion, Inductively Coupled Plasma Method™

95 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'”

96 Nickel 1) Digestion, Flame Atomic Absorption Spectrometric
Method™!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'®
3) Digestion, Inductively Coupled Plasma Spectrometric
Method'”

97 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'”

98 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

99 N-Nitrosodi-n-propylamine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

100 | PCBs Liquid-Liquid Extraction, Gas Chromatographic Method™

101 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

102 |pH Electrometric method'

103 | Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'®

104 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™
3) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'

105 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'”

ol

89 Methyl bromide...

106 Selenium...
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117
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120

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

TPH (C5-Ce)

TPH (Cog-Crg)

TPH (C.16-Cas)

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

2,8,5-Trichlorophenol

2,4,6-Trichlorophenol

1) Digestion, Hydride Generation Atomic Absorption
Spectrometric Method!”

2) Digestion, Inductively Coupled Plasma Method™!
1) Digestion, Flame Atomic Absorption Spectrometric
Method™

2) Digestion, Inductively Coupled Plasma Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'”

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method"!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"%%!

1) Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic Method!®?!!

2) Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic/Mass spectrometric Method®?"
1) Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic Method!®2!!

2) Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic/Mass spectrometric Method™*"
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!”

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'®

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'”

Liquid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method'
-l

L9 Ll

AnTuanY

F5haszv

123

124

125

126

127

128

129

1,3,5-Trimethylbenzene

Vanadium

Vinyl acetate

Vinyl chloride

m-Xylene

o-Xylene

p-Xylene

Xylene (Total)

Zinc

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'®

Digestion, Inductively Coupled Plasma Spectrometric
Method™®

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method"

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method!®!
2) Digestion, Electrotherrmal Atomic Absorption
Spectrometric Method"

3) Digestion, Inductively Coupled Plasma Spectrometric
Method'”

A1TUANY

A5inaed

Antirnony

Arsenic

Beryllium

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method"
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method'!
J4

LI

121 1,3,5-Trimethylbenzene...
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Cadmium

Carbon monoxide
Chlorine

Chromium

Cobalt

Copper

Cresol
Dioxin/Furans
Hydrogen chloride

Hydrogen Fluoride

Hydrogen Sulfide
Lead

Manganese

Mercury

Nickel

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"!

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Instrumental Analyzer Method'™

1) Absorption Sampling, lon Chromatographic Method™!
2) Isokinetic Sampling, lon Chromatographic Method™
1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®!

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™!

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Adsorption Sampling, Gas Chromatographic Method'
Isokinetic Sampling™

1) Absorption Sampling, lon Chromatographic Method'!
2) Isokinetic Sampling, lon Chromatographic Method™
1) Absorption Sampling, lon Chromatographic Method"
2) Isokinetic Sampling, lon Chromatographic Method™
Absorption Sampling, lodometric Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method!®

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method"

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™! "

o
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2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™®

19 | Opacity Ringelmann’s Method™

20 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid Method™
2) Absorption Sampling, lon Chromatographic Method'®
3) Instrurnental Analyzer Method®

21 Selenium 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method®!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™!

22 Sulfur dioxide 1) Isokinetic Sampling, Barium-Thorin Titrimetric
Method'”
2) Absorptioﬁ Sampling, Barium-Thorin Titrimetric
Method'
3) Instrumental Analyzer Method™

23 Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric Method'®

24 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"!

25 | Total Suspended Particulate | 1) Isokinetic Sampling, Gravimetric Method™
2) Paired Train, Isokinetic Sampling, Gravimetric
Method'!

26 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™!

27 | Xylene 1) Adsorption Sampling, Gas Chromatographic Method™
2) Adsorption Sampling, Gas Chromatographic/Mass
Spectrometric Method"!

dhduil asuaiiy Fanned
1 Aldrin 1) Waste Extraction, Separatory Funnel

Liquid-Liquid Extraction, Gas Chromatographic
Method[lb,'iﬂ}

2) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method®#7

2) lsokinetic...

-

3) Soxhlet...
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Antimony

Arsenic

Barium

Beryllium

Cadmium

Chlordane

3) Soxhlet Extraction, Gas Chromatographic Method"%%
4) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2"

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method ¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®'%!

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method''

4) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™#!¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™&!

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'™*

4) Digestion, Inductively Coupled Plasma Method™**

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method™®'*

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*19

3) Digestion, Flame Atomic Absorption Spectrometric
Method”‘“‘

4) Digestion, Inductively Coupled Plasma Method'™'

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&®!

2) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Digestion, Flare Atomic Absorption
Spectrometric Method™5!*!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*!%

3) Digestion, Flame Atomic Absorption Spectrometric
Method""*!

4) Digestion, Inductively Coupled Plasma Method!™*

1) Waste Extraction, Separatory Funnel Liquid-Liquid
dﬂ,?.zz]
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Extraction, Gas Chromatographic Metho
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2) Waste Extraction...

10

11
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Chromium

Chromiurmn (ill)
Chromium (V1)

Cobalt

Copper

24D

DooD

2) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic/Mass Spectrometric

Method®*#"!

3) Soxhlet Extraction, Gas Chromatographic Method!"*#!

4) Soxhlet Extraction, Gas Chromatographic/Mass

Spectrometric Method"1%"!

1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Method®4!%!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™5'

3) Digestion, Flame Atomic Absorption Spectrometric

Methcd[?,lﬁl

4) Digestion, Inductively Coupled Plasma Method™'¥

CaLculation“-“-”““-'s-‘”

1) Waste Extraction, Colorimetric Method?®!”!

2) Alkaline Digestion, Colorimetric Method™®'"

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method®&'

2) Digestion, Inductively Coupled Plasma Method™'"

1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Method®#'%

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method>#%

3) Digestion, Flame Atornic Absorption Spectrometric

Methcd“'“’

4) Digestion, Inductively Coupled Plasma Method™'*!

1) Waste Extraction, Gas Chromatographic/Mass

Spectrometric Method™*

2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method?*!

1) Waste Extraction, Separatory Funnel Liquid-Liguid

Extraction, Gas Chromatographic Method™?#!

2) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic/Mass Spectrometric

Methﬂdu'“'m

3) Soxhlet Extraction, Gas Chromatographic Method!*#?
-t

e

4) Soxhlet Extraction...
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16

17

18

19

DDE

DoT

Dieldrin

Endrin

Heptachlor

4) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!*?"!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™*#

2) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method"*##7!

3) Soxhlet Extraction, Gas Chromatographic Method''%#!
4) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"*?"

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method"***?!

2) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methodﬁ.?.z?‘i

3) Soxhlet Extraction, Gas Chromatographic Method!%
4) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%#"

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™**?

2) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method”“”

3) Soxhlet Extraction, Gas Chromatographic Methol
4) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"'%*"!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™®#!

2) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!>#27

3) Soxhlet Extraction, Gas Chromatographic Method!'®??
4) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#"

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™##!

2) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™##"

dl 10,22]
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20

21

22

23

24

Lead

Lindane

Mercury

Methoxychlor

Molybdenum

3) Soxhlet Extraction, Gas Chromatographic Method!'%%%!

4) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method''%"

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method 6!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&'®

3) Digestion, Flame Atomic Absorption Spectrometric
Method[?-“‘]

4) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*#%

2) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method*%27)

3) Soxhlet Extraction, Gas Chromatographic Method!'%#?
4) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%27!

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™'®!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&¥

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"”’

4) Digestion, Inductively Coupled Plasma Method!™¥

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™##2!

2) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[!.u?]

3) Soxhlet Extraction, Gas Chromatographic Method!%%%
4) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%2")

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&1®

2) Digestion, Inductively Coupled Plasma Method™*

-l

d!r,m]

3) Soxhlet Extraction..
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25 Nickel...
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25

26

27

28

29

30

31

32

33

Nickel

PCBs

Pentachlorophenol

pH

Selenium

Silver

Thallium

Trichloroethylene

Vanadium

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method?*®'¥

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™5'

3) Digestion, Flame Atomnic Absorption Spectrometric
Method!™*

4) Digestion, Inductively Coupled Plasma Method™'"

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™***!

2) Soxhlet Extraction, Gas Chromatographic Method!"*#!
1) Waste Extraction, Gas Chromatographic/Mass
Spectrometric Method®#*!

2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method'?!

Electrometric Method™*%

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method*#?”

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®>*'¥

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"*"!

4) Digestion, Inductively Coupled Plasma Method
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&1%

2) Digestion, Inductively Coupled Plasma Method!"'¥
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method !9

2) Digestion, Inductively Coupled Plasma Method™™'!
1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method!™!22%

2) Purge and Trap, Gas Chromatographic/Mass
dlu_zs!

i7,14]

Spectrometric Metho
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&1!

2) Digestion, Inductively Coupled Plasma Method

4
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34

Zinc

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method*#*!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method %19

3) Digestion, Flame Atomic Absorption Spectrometric
Methodlr,lsl

4) Digestion, Inductively Coupled Plasma Method ™14
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34 Zinc...

10

11

Acenaphthene

Acetone

Aldrin

Alurninum
Anthracene

Antimony

Arsenic

Atrazine

Barium

Benzo(a)anthracene

Benzene

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method'%#"!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*#%

1) Ultrasonic Extraction, Gas Chromatographic
Method!""#*

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'#"

Digestion, Inductively Coupled Plasma Method!'*
Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method'%#"!

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™'®!

2) Digestion, Inductively Coupled Plasrna Method'"'*!
1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™¢!

2) Digestion, Inductively Coupled Plasma Method!"1
Ultrasonic Extraction, Gas Chromatographic Method!'#"
1) Digestion, Flame Atomic Absorption Spectrometric
Me‘thod[m]

2) Digestion, Inductively Coupled Plasma Method™"
Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!*#"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'>?¢!
of

)
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12 Benzo(b)fluoranthene...
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12 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!*?"

13 Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method''*?"

14 Benzoic acid Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!"'#"

15 Benzola)pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method'*#"

16 Benzo(ghi)perylene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!*”

17 | Beryllium Digestion, Inductively Coupled Plasma Method!™'*

18 Bis(2-chloroethyllether Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'*?"!

19 Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?"!

20 Bromedichloromethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!"*#

21 Bromoform Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!"**”

22 Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*#¢!

23 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method' %"

24 Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method! ™!
2) Digestion, Inductively Coupled Plasma Method ™

25 Carbazole Soxhlet Extraction, Gas Chromatographic/Mass

: Spectrometric Method!"%?"!

26 Carbon disulfide Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method">?!

27 Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method' 324

28 Chlordane 1) Ultrasonic Extraction, Gas Chromatographic

Method!"*#?
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™"#"!
o
CnN)

L

29 p-Chloroaniline...

- o -
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29 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method''%?"!

30 Chlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method'2%!

31 Chlorodibromomethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*#!

32 Chloroform Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'?®!

33 2-Chlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!#"

34 Chromium 1) Digestion, Flame Atomic Absorption Spectrometric
MEthOdh'ls]
2) Digestion, Inductively Coupled Plasma Method!"'*!

35 | Chromium () Calculation(" 81415171

36 | Chromium (V1) Alkaline Digestion, Colorimetric Method®!”

37 Chrysene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#"

38 | Copper Digestion, Inductively Coupled Plasma Method!™™

39 | Cyanide 1) Extraction, Distillation, Titrimetric Method?®2%3°!
2) Extraction, Distillation, Colorimetric Method?#®2%*

40 2,4-D Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method?!

41 DDD 1) Ultrasonic Extraction, Gas Chromatographic
Method! 24
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method™'#"]

42 DDE 1) Ultrasonic Extraction, Gas Chromatographic
Method[“‘zzl
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!''?"!

43 poT 1) Ultrasonic Extraction, Gas Chromatographic
Method!"22
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!''#"!

a4 Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%2"

45 Di-n-butyl phthalate...
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45 Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"%?"

46 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"*?%

a7 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"***!

ag 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"*?9

49 3,3"-Dichlorobenzidine Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"®#"

50 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 13

51 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*%¢

52 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#%!

53 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass

. Spectrometric Method!*?!

54 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatosraphic/Mass
Spectrometric Method">*"

55 2,8-Dichlorophenal Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'#"!

56 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"**

57 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*?%!

58 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'>#%!

59 Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic
Method!1#
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'"'?"!

60 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method'%2"

61 2,4-Dimethylphenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!'#"
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62 2,4-Dinitrophenol...

62

63

65

66

67

68

69

70

71

72

73

74

i1

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl phthalate

Endosulfan
Endrin
Ethylbenzene
Fluoranthene
Fluorene
Heptachler

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"'#"

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method*#"

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"%*"

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"®*"

1) Ultrasonic Extraction, Gas Chromatographic
Methad!!122

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"'?"

1) Ultrasonic Extraction, Gas Chromatographic
Method!1122

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'?"

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™*#!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?"!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%"!

1) Ultrasonic Extraction, Gas Chromatographic
Method[“m

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method "

1) Ultrasonic Extraction, Gas Chromatographic
Method!!22

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!'#")

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!?"

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'>?!

Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!'>?%! j

b2 fem|

76 OL-HCH...




-l -

- low -

T |
AAUN

Asuany

A59Asen

76

77

78

79

80

81

82

83

84

85

86

87

o-HCH

B-HCH

y-HCH

Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene

Iron
Isophorone
Lead
Manganese

Mercury

Methanol

1) Ultrasonic Extraction, Gas Chromatographic
Method!1142

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'''#"

1) Ultrasonic Extraction, Gas Chromatographic
Method! 22

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'#"!

1) Ultrasonic Extraction, Gas Chromatographic
Method!!!22!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'"'#"!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method'%?"!

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method1**"

Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%?"

Digestion, Inductively Coupled Plasma Metho
Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%?"

1) Digestion, Flame Atomic Absorption Spectrometric
Method™**!

2) Digestion, Inductively Coupled Plasma Metho
1) Digestion, Flame Atomic Absorption Spectrometric
Method™**!

2) Digestion, Inductively Coupled Plasma Method!™*!
1) Digestion, Cold-Vapor Atomic Absorption
spectrometric Method”!

2) Digestion, Inductively Coupled Plasma Method™
1) Ultrasonic Extraction, Gas Chromatographic
Method[:lzll

2) Equilibrium Headspace, Gas Chrornatographic
Method! 112!

d!r,ml
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88 Methoxychlor...

dduit asuaiiy BRI

88 Methoxychlor 1) Ultrasonic Extraction, Gas Chromatographic
Methodliu?[
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'#"

89 Methyl bromide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*#%!

90 Methylene chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*#%

91 Molybdenum Digestion, Inductively Coupled Plasma Method®*

92 2-Methylphenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!''#"

93 2-Methylnaphthalene Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!! "

94 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*%

95 Naphthalene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method"%#"!

96 Mickel 1) Digestion, Flame Atornic Absorption Spectrometric
Methcdﬂ.lﬂ
2) Digestion, Inductively Coupled Plasma Method™*!

a7 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®?"

98 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'??")

99 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#"

100 | PCBs Soxhlet Extraction, Gas Chromatographic Method! %%

101 Pentachlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method”

102 | pH Electrometric Method'

103 Phenanthrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%#")

104 | Phenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!''#")

105 Pyrene Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%?"! r

)

106 Selenium...
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110

111
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113

114

115

116

117

118

119

120

Selenium

Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

TPH (Cs-Cq)

TPH (C.a-Cie)

TPH (C.16-Cas)

1,2,4-Trichlorobenzene
1,1 ,llTrichloroetha ne
1,1,2-Trichloroethane
Trichloroethylene
2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!?”

2) Digestion, Inductively Coupled Plasma Method™!”
1) Digestion, Flame Atomic Absorption Spectrometric
Method™'!

2) Digestion, Inductively Coupled Plasma Method!™'”
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*?¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!"*2¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!>?

1) Soxhlet Extraction, Gas Chromatographic
Method!'®#H

2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®?"

1) Soxhlet Extraction, Gas Chromatographic
Method“”‘l

2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!%#"]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'>?”

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!>?¢)

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!>?!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!*%!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!"#"

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'' 2" ormtll_

dnéluil ArTuAAY F3hiA5ae

121 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*?!
122 | Vanadium Digestion, Inductively Coupled Plasma Method ™"
123 | Vinyl acetate Purge and Trap, Gas Chromatosraphic/Mass
spectrometric Method!'?!
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method" %
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*?¢
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'*?!
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method"*?4

Purge and Trap, Gas Chromatographic/Mass
13261

124 | Vinyl chloride
125 | m-Xylene
126 o-Xylene
127 | p-¥ylene

128 | Xylene (Total)
Spectrometric Metho
129 Zinc 1) Digestion, Flarme Atomic Absorption Spectrometric
Method"™**!

2) Digestion, Inductively Coupled Plasma Method™'*

T &

121 1,3,5-Trimethylbenzene...
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21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) By Gas
Chromatography. SW-846 Method 8082A, 2007,

24, United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods, Organophosphorus Compounds by Gas
Chromotography. SW-846 Method 81418, 2007.

25. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Chlorinated Herbicides By GC Using Methylation
or Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.

26. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas
Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. SemiVolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018,

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils.
SW-846 Method 9013A, 2014.

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric. SW-846 Method 9014, 2014,

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004,

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 904§P, 2004,

™A

eI IEn T AT fi Truenfitfintg novidt Aoufeuaivlsar nalsanugarmnia e, o baeo Soals 70 baoa-¢



ANANUIN Y

lususasanuaunsaviasUfunnisuasvauden1ssuses
MoIUURANITMAGBU ANUUINTFIU ISO/IEC 17025

ANFUNMUUINTFIUYAFINNTIN (F1D.)

T-MON226003-SECOT 226003-1H-MON-SPRC(Refinery) _ldx



WUY NU./aue.lo
Form NSC/TISI 2

Tuduseaauil  24-LB0026
(Certificate No.)

TuSusaIszUUY

(Certificate of Accreditation)

21fed NN TUNTEI YUY ANITUINTIUUIYIA WA, bédo

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

o o a s ¢
LAYIENITAIUNIUNINTFIUNGANUNYATTINNTIU

(Secretary-General, Thai Industrial Standards Institute)

aanlususesatuiilu

(Issues this certificate to)

UIEW Frev 9110 ehevesfiRnsvnaeuanudinaay
(Secot Company Limited, Environmental Laboratory Division)
Pt
s =
AsagLavN

(Address)

o DULINAADIUTEUT WUNUIED LWAUNSEe NIUNNUNIUAT
(239 Rimklongprapa Road, Bangsue, Bangsue, Bangkok)

lnsun1ssusesANEINIse

(Certificate of competence)

mmmmigﬂmawﬁ U9N. emobd - bé&oe
(Standard No. TIS 17025-2561 (2018) (ISO/IEC 17025: 2017)

yamuualunmsatansaves vesufjuiRinsmegeusazvesujiinisaeuiiiey

(General requirements for the competence of testing and calibration laboratories)

PUNBLAVNITIUTON  NAFDU one'e

(Accreditation No. Testing 0394)

Tneiiseazidonavuazvauvisiilalususes uanalalu QR CODE wag www.tisi.go.th

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

oonlu o Tufl o SuaAN WA beos
(Issue date : 6 December B.E. 2566 (2023))
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NIENINYAAMNTIN AUNNUIATHIUHAR S UNYAAMNTIU
(Ministry of Industry Thailand, Thai Industrial Standards Institute) /"/,,jm\ﬁ\“\

eazBuaaviwazvauiieluiusasiasufuinig
(Scope of Accreditation for Testing)

Tuiuseaavii 24-LB0026
(Certification No. 24-LB0026)

Fore iRnIs U3 Jnan 1 dhevesujuRnisvadeusuduinday
(Laboratory Name) (Secot Company Limited, Environmental Laboratory Division)
ANYAVNTTUTIN nagayu 0394
(Accreditation No.) (Testing 0394)
atiu 03 oonlinawAIun 15 Auensu w.a. 2568 fvTud 8 Aueneu w.e. 2571
(Issue No. 03) (Valid from 15 September B.E.2568 (2025)) (Until 8 September B.E.2571 (2028))
anunwiesuiiinis B ans O wenanwin O d3n51 O wdeui O wangaanuit
(Laboratory status) (Site) (Temporary) (Mobile) (Multisite)

A1UININAADU INYNINAEDU WBveaeu

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

AUEInG N

(Environmental field)

1. dnavunde
(Water and wastewater)

- Heavy metals
e Arsenic (As)
0.000 5 me/L
t0 0.090 0 mg/L

e Arsenic (As)
0.05 mg/L to 4.50 mg/L

e Barium (Ba)
0.02 mg/L to 4.50 mg/L

e Cadmium (Cd)
0.01 mg/L to 4.50 mg/L

e Chromium (Cr)
0.01 mg/L to 4.50 mg/L

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
Part 3030 F and Part 3114 C

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
Part 3030 E and Part 3120 B

ﬂmniaqqmmvm55uéwﬂmmmmgmw§mﬁmﬂﬁqmmvmiim
(Ministry of Industry, Thai Industrial Standards Institute)
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atuil 03
(Issue No. 03)

(Scope of Accreditation for Testing)

Tuiuseaavii 24-LB0026
(Certification No. 24-LB0026)

DONMARILAIUN 15 Mugney W.A. 2568
(Valid from 15 September B.E.2568 (2025))

TeazBuaaviwazvautieluiusasiasufifinig

fefui 8 fugneu we. 2571
(Until 8 September B.E.2571 (2028))

gounmiesUfjifinns M ans O wenaown O Fansn O wndeunt O vanganum
(Laboratory status) (Site) (Temporary) (Mobile) (Multisite)
#191N1INAFU TYNINAFDU Aoy
(Field of Testing) (Parameter) (Test Method)

RGN
(Environmental field)
1. dwazdnde (fe)

(Water and wastewater) (cont.)

- Heavy metals
e Copper (Cu)
0.02 mg/L to 4.50 mg/L

o lron (Fe)
0.05 mg/L to 9.00 mg/L

e Lead (Pb)
0.03 mg/L to 4.50 mg/L

e Manganese (Mn)
0.01 mg/L to 9.00 mg/L

o Nickel (Ni)
0.01 mg/L to 4.50 mg/L

e Zinc (Zn)
0.02 mg/L to 9.00 mg/L

- Chemical oxygen demand
(COD)
10.00 mg/L to 9 000 mg/L

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
Part 3030 E and Part 3120 B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,

Part 5220 D()/

eazBuaaviwazvauiieluiusasiasufuinig
(Scope of Accreditation for Testing)

Tuiuseaavii 24-LB0026
(Certification No. 24-LB0026)

atiufn 03 oonbiRIAIun 15 Aueneu w.a. 2568 feTud 8 Ausneu w.e. 2571
(Issue No. 03) (Valid from 15 September B.E.2568 (2025)) (Until 8 September B.E.2571 (2028))
domunmviesUfjifinns M ans O wenaown O Fansn O wndeunt O vaneanum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
drun1Inngay FYNIINAEDU Fvngeu
(Field of Testing) (Parameter) (Test Method)
AL INADY
(Environmental field)
2. Ushanienu - Total dust - NIOSH Manual of Analytical

(Workplace)

0.10 mg/filter to 2.00 mg/filter

- Respirable dust

0.10 mg/filter to 2.00 me/filter

- Benzene

0.70 pg/tube to 420 ug/tube

- Toluene

0.70 pg/tube to 420 ug/tube

- Total xylenes

1.40 pg/tube to 840 ug/tube

- m, p-Xylene

0.70 pg/tube to 420 ug/tube

Methods (NMAM), Method
0500, 4" edition, 15"
August 1994 (Exclude
Sampling)

- NIOSH Manual of Analytical
Methods (NMAM), Method
0600, 4" edition, 15"
January 1998 (Exclude
Sampling)

NIOSH Manual of Analytical
Methods (NMAM), Method
1501, 4™ edition, 15" March
2003 (Exclude Sampling)

()

ﬂm/mqqmmvmiiue‘hﬁmmmmgmwamﬁm%qmmmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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(Ministry of Industry, Thai Industrial Standards Institute)
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TeazBuaaviwazvautieluiusasiasufifinig

(Scope of Accreditation for Testing)

Tuiuseaavii 24-LB0026
(Certification No. 24-LB0026)

atun 03 oaniRMATUN 15 ey w.a. 2568 fefui 8 fugneu we. 2571
(Issue No. 03) (Valid from 15 September B.E.2568 (2025)) (Until 8 September B.E.2571 (2028))
gounmiesUfjifinns M ans O wenaown O Fansn O wndeunt O vanganum
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1911 EDU YN1INAFU FWngeu
(Field of Testing) (Parameter) (Test Method)

A G RE

(Environmental field)

2. USYINNU (6ie)
(Workplace) (Cont.)

3. Yansszugennia
(Stack)

- o-Xylene
0.70 pg/tube to 420 pg/tube

- Sulfur dioxide
1.00 mg/L to 16 000 mg/L

- Hydrogen fluoride
5 ug/sample to 400 pg/sample

- Hydrogen chloride
5 pg/sample to 400 pg/sample

- NIOSH Manual of Analytical
Methods (NMAM), Method
1501, 4™ edition, 15™
March 2003 (Exclude
Sampling)

- US.EPA, Code of Federal
Regulations, 40 CFR 60
appendix A, Method 6, July
2024 (Exclude Sampling)

WI-7.2-1-22 based on
US.EPA, Code of Federal
Regulations, 40 CFR 60
appendix A, Method 26,

26A, zozﬂ/

ﬂm/mqqmmvmiiue‘hﬂmmmmgmwamﬁm%qmmmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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eazBuaaviwazvauiieluiusasiasufuinig

(Scope of Accreditation for Testing)

Tuiuseaavii 24-LB0026
(Certification No. 24-LB0026)

atiun 03 oanRMATUN 15 Mgy w.a. 2568 fefui 8 fuengu we. 2571
(Issue No. 03) (Valid from 15 September B.E.2568 (2025)) (Until 8 September B.E.2571 (2028))
domunmviesUfjifinns M ans M uenaawi O 4msn O wdoud O vaneaauil
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d@1UN1INNEDY FUNIINAEDU Fnaeeou
(Field of Testing) (Parameter) (Test Method)

R G RRE

(Environmental field)

4. ussemanaly

(Ambient air)

- Volatile organic compounds
(VOCs)

e Chloroethene
0.05 pg/m’ to 51.00 ug/m®
(0.02 ppbv to 20.00 ppbv)

e 13-butadiene
0.04 ug/m? to 44.00 ug/m’
(0.02 ppbv to 20.00 ppbv)

e Bromomethane
0.08 g/m” to 77.00 ug/m®
(0.02 ppbv to 20.00 ppbv)

e Acrolein
0.05 pg/m? to 45.00 ug/m?
(0.02 ppbv to 20.00 ppbv)

e Acrylonitrile
0.04 ug/m? to 43.00 ug/m’
(0.02 ppbv to 20.00 ppbv)

e Dichloromethane
0.14 pg/m’ to 69.00 ug/m?
0.04 ppbv to 20.00 ppbv)

- WI-7.2-1-24 based on US
EPA, Compendium Method
TO-15, EPA/625/R-96/010b,

Second edition, January

1999 O/

ﬂw/mqqmawmiiue‘hﬂmnummgmwémﬁm%qmmmsm
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

Tuiuseaavii 24-LB0026
(Certification No. 24-LB0026)

TeazBuaaviwazvautieluiusasiasufifinig

atun 03 oaniRMATUN 15 ey w.a. 2568 fefui 8 fugneu we. 2571
(Issue No. 03) (Valid from 15 September B.E.2568 (2025)) (Until 8 September B.E.2571 (2028))
gounmiesUfjifinns M ans M uenaawi O 4nsn O doud O varwaauil
(Laboratory status) (Site) (Temporary) (Mobile) (Multisite)
#1911 dDY FYNIINAETDU Fngeu
(Field of Testing) (Parameter) (Test Method)

RGN

(Environmental field)

4. ussmATly (fe)

(Ambient air) (cont.)

- Volatile organic compounds
(VOCs)

e Carbon disulfide
0.06 ig/m? to 62.00 pg/m®
(0.02 ppbv to 20.00 ppbv)

e Trichloromethane
0.20 ug/m? to 97.00 ug/m?
(0.04 ppbv to 20.00 ppbv)

e 1 2-dichloroethane
0.08 pig/m? to 80.00 g/m>
(0.02 ppbv to 20.00 ppbv)

e Benzene
0.06 pg/m? to 63.00 pg/m?
(0.02 ppbv to 20.00 ppbv)

e Carbon tetrachloride
0.25 ug/m? to 125 ug/m’
(0.04 ppbv to 20.00 ppbv)

e Trichloroethylene
0.21 pg/m’ to 107 ug/m?
(0.04 ppbv to 20.00 ppbv)

- WI-7.2-1-24 based on US
EPA, Compendium Method

TO-15, EPA/625/R-96/010b,

Second edition, January

1999 O/

(Scope of Accreditation for Testing)

Tuiuseaavii 24-LB0026
(Certification No. 24-LB0026)

eazBuaaviwazvauiieluiusasiasufuinig

atiun 03 oanRMATUN 15 Mgy w.a. 2568 fefui 8 fuengu we. 2571
(Issue No. 03) (Valid from 15 September B.E.2568 (2025)) (Until 8 September B.E.2571 (2028))
domunmviesUfjifinns M ans M uenaawi O 4msn O wdoud O vaneaauil
(Laboratory status) (Site) (Temporary) (Mobile) (Multisite)
dUINIINANEDU UN1INAFU Fegeu
(Field of Testing) (Parameter) (Test Method)

R G RRE

(environmental field)

4. ussemamild (de)
(Ambient air) (Cont.)

- Volatile organic compounds
(VOCs)

e 1,2-dichloropropane
0.18 pg/m’ to 92.00 g/m®
(0.04 ppbv to 20.00 ppbv)

e Tetrachloroethylene
0.27 ug/m? to 135 ug/m’
(0.04 ppbv to 20.00 ppbv)

e 1,2-dibromoethane
0.31 pg/m” to 153 ug/m®
(0.04 ppbv to 20.00 ppbv)

e 1,1,22-tetrachloroethane
0.69 ug/m’ to 137 ug/m’
(0.10 ppbv to 20.00 ppbv)

e Benzyl chloride
0.52 ug/m? to 103 ug/m’
(0.10 ppbv to 20.00 ppbv)

e 1 4-dichlorobenzene
0.24 pg/m? to 120 ug/m?
(0.04 ppbv to 20.00 ppbv)

- WI-7.2-1-24 based on US
EPA, Compendium Method
TO-15, EPA/625/
R-96/010b, Second edition,

January 1999 0/

ﬂm/mqqmmvmiiue‘hﬁmmmmgmwamﬁm%qmmmﬁm
(Ministry of Industry, Thai Industrial Standards Institute)
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Make a Difference
with Full Consulting Services

SECOT Co., Ltd.
239 Rimklongprapa Road, Bangsue, Bangkok 10800, Thailand
Tel : +66(0)2959-3600 Fax : +66(0)2959-3535

Website : www.secot.co.th Email : envserv@secot.co.th
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