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Foundation for ndusirsl Development Naticne Food mestute
Food edming Lt Senvice Cenfer

Calibration Certificate

Foundaton for indusinal Development tational Sood nsrue
Foog rdusal Lasoratry =

MEC-TIS|-TIS 17025
CALIBRATICN 0081

Calibration Report

Certificate No.: 2302181-001-01 Certificate No.: 230218100101
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO_LTD. Equipment: oH Matar Rusolution: 0.01 pH Ty
Address: 3 Sol Udomsuk 41, Sukhumyit Road, Mnnufocturer:  METTLER TOLESD Modet: Suvenasy oH
Bangchack, Prakhancng, Bangkok 10260 Serial Na.: 1230525212 Typar Banch tan
10 Ho-: LAE WAS 00553
Pagn 1 of5 Date of Calibration: 24 Maroh 2023 Pagoof &
Location: Chemical Calbration Laboemary, Satonal Food instituta
Equipment: BH Meter Environmast Condition: Ambierd Temperature: | 224 =18} T Relotive Humidiny: | 52 +3 ] %
Condition of Equipmant: Good Condition
Manufacturer: METTLER TOLEDO bl et i
1.Calitrntian Memod In house mathod - W o direct ¥ using and
certhind referance mataral (CRM}
Model: SevenEasy pH z { Canittar
Inatrumants Sariad / ID No. Dus Date
Serial No.: 1230525212 21 DC Vohsge Caihnator b Fuuky TIE105R 17 June 2023
22 Digtal Tharmamatar 2708007 Fuke CC-£50557-01 i Octoboor 2023
ID No.: UAE WAS.DO2553 23 Therma-Haro Metsr NFLBTHIDHT FONPE TE 65085501 21 September 2023
Cortified Refergncs Materinl Lot No, Manufacturer BefN Eapire Date
2.8 pH buffer 4.008 (Prmary pH butler Sokuson) Br3608 CPAchem PHZIELS 15 Feby s
Order No.: 2302181 o
2.5 pH buffer 6865 (Prmary pH butler Sokson) B73808 CPacham PHZITLS 15 Fabruary 2025
2.6 pH buffer 10.01 (Frimary pH butler Sokaon) BT3E1Y EPacham PHIFOLS 16 Fabniary 2024
op“auoﬂ No': 2302181-001 2.7 pH buttur 7.00 {Standard pH buffer Sclution) BT3EAZ ‘CPAcham PHIOTLS 16 Fabnasry 7024
3, This canmcation is faceatio to Tha inkematianal Systam of Lnk (55 Unit)
Date of Receipt: 14 March 2023 31 inatrumants No2 1 threugh NEC-TISITIS 17025 Labersory Acstediton of Caliteation Mo 0008
32 Instrumants Mo 22 hrough NSC-TISHTIS 17025 Laboriary Accrodiion of Calitratian o, 0081
Date of Calibration: 24 March 2023 5 nstruments Mo.23 through NSE-TISI-TIS 17028 Laborstary Accrediion of Calibratian Na, 0061
3.2 Caoriifies Rieference Material No. 24t 268 ‘raceable o Pri ¥ calibrated
thermometer, barmeter. and nanovoltmeter The Standard Sakson
preparation and cerifed by GEAcham Lt is scomdiied 1o 150 17034
. it ISCVIEC 17025
Calibrated by Mr.Pharaphat Tuanjit Approved by M. .
35 Canified Refarence Mateis No 2 7 rhcEakie o BIM RofN H-13 LoiN 25.05.2022; BIM RafN HI-16 Lot 02 062002
Schantist { Mr-Nuttapol Niyomehart ) BIM RaN H-13 Lothl 25.05.2022; BM Ref HI-1E Loil 02.06 2022, the
Standard Sciutian pRparaan and canfied by CPAChaM Lid in
Spachalist, Division of Calibration Laboratory nccsmdited 10 150 17034 and ISGIEC 17025
Thit s s il e
Date oF i 3 24 March Jou thaa Toghmibel e 4. Thin cortifcute wirn camiid anty far th ingvumunt we calbrated,
5, Thin resuft found accueats os and place o calihmtion oely.
The tar of
This Cartficate i issued in acconsence with the condtions of acoredfiaSion granted by the Thal Laboraiory Accreditation Schema which has assassed T
the messurement capabity of the lsboratory ond e fracesbilty 1o recognized national standards and to the Lnits of moaswamant ealzed &t the M.
mﬂl:: rmnm!! sardars wborsiory. This certificate may not be repeoduced ofhar than in il except with the prior wesien appeowal of the F-LS-012 R + 01 Date: 20-04-65

F-C5-009 Revigion: 01 Date: 20-04-65
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Fowndtion for ncsinal Development Matonal Food nssmue b Fourdanon for ink Wil
Food hdusms Laboratory Senice Covier 228&5‘%’:&‘5‘32? Food indusirial Laboratory Eﬁl&?ﬁ%%ﬁ
Calibration Report Calibration Report
Certificate No.: FIRIE1-001-01
Equipment: i Mater Resolution:  GO1pH | 1my Certificate No.: 2302181-001-01
Manulseturar:  METTLER TOLEDD Pbodnl SevaniEasy pH Equipment: Digital Thermometer with RTD (pH Meter)
Serial No.: 1m0z Type: Banch Resolution: 01 °C Model:  SevenEasy pH
I Mo UAE WAS D03/2553 Serial No.: 1230525212 ID No.: UAE.WAS.D03/2553
Date of Calibration: 24 March 2023 Page3afs Manufacturer:  METTLER TOLEDO
Ganaaion Rasults: Date of Calibration: 24 March 2023 Page 4 of §
1, Callbentian of pH Matar { Marnasl Tempesntuns Compenisason at 28 °C |
Nominal pe St Randing ¥ Caoverage Factar Location: Chermical Calibration Laboratory, National Food Institute
[ m wH ) te) Environment Condition: Ambient Temperature 25 °C & 1 °%C
14120 14 s 028 20 Relative Humidity 554, 4 5 o
2 205,614 ) 200 08 200
4 177,484 178 400 [ 200
[ 50160 = 600 058 200
7 V000 = T e 200 Condition of this results of Calibration:
[ 58158 -5 500 05 200 1. Calibration Method © - In house method: W-TE-025 by comp with standard th
" AT AED i 100 0.58 200 - The Calibration is d by with a known temp
17 298 811 288 1200 i b from & standard resistance thermometer.
4 FIE 1
i A o) N i b - The temperature scale in use ot this lsboratory i the Intemational
2 Calibrtion of pH Meter { Marni at2G) Temperature scale of 1990 { T75-90 ).
Equiprment: pH Electrode Typs:  Combwred Elecirode 2. Relerence Standard Tnstriument s
Manufacturer;  METTLER TOLEDD Modet:  InLib Solsds - =
0y 5 PR Instrument Model Serial No. | Certificate No. | Due Date | Through
Parformmance of Blestiods systam  [Thens-Poin Calbiation ol pH 4 g T e gl 10] BRI THE ETER: 15id ARERS7 TE 66003%-01 10-Dec-23 NaFOUD ;
Platinum Resistance Thermometer (FRT) 385 506201
Certified Value Awarkgi Indicator Reading FP—— Uncanainty Ceveenge Facice Support Equipment : - Low Température Bath {ISOCAL-6), Model: Europa-6 Plus Basic, 5/N: 341592/2
@25 °C {pH} pH my [tpH] [£3]
4008 40 187 E B.0071 200 3. This certificate is traceable to International System of Units (51 Units),
i L i b o) Ficed 4. This certificate was centified anly for the Instrument we callbrated.
10.010 001 160 oTER 0.008E 00
5. This result of calibration was found accurate as shown on date and place of calibeation only,
) [ 18 - 00083 200

6. Condition of Calibrated item ©  Good

7. Result of Calibration : E Without adjustment D After adjustmant

L5012 Reision: 01 Date: J0-04-65
F-C5-012 Revision: 01 Date= J0-04-65
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Calibration Report
Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 0.1 °C Model:  SevenEasy pH
Serial Mo.: 1230525212 ID Mo  LAEWAS.DOZ/2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 PageSof §
Calibration point: 15.0, 25,0 and 30.0 %
Calibration result:
- The probe was immersed in liguid bath or dry bath to a minimum  depth of 120 mm.
- Description of probe, model 1 N/A 5N NA
Dimension of probe : Diameter 3 mm., Length 120 mm.,
Sheath material 1 N/A
UuC* Reading Standard Correction Value Uncertainty
o Temperature (°C) &) £ {°c)
152 14,999 -02 012
252 24,999 -0z 012
30.2 29,999 -02 012

Nate:
= UUC* : Unit Under Calibration

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

End ---ceeen

F-C5-012 Revisian: 01 Date: 20-04-85
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Calibration Report

Food sftre

Certificate No.: T3S 00101
Equipment: M Resoluion:  0.01pH | 0.1 my

Manutacturer:  HANNA BETRUIENTS Modal: Hiz2nz0.08

Sorial No.: CoOst 10T Types Boh top

10t LIAE WD D05/2557
Date of Calibration: 8 Juna 2072 Pagezafs
Location; Chamical Calerntion Labomtiry, Nationst Food instinute
Envirammant Conditian. Ambiwnl Temperature: | 233 2 18 | O Rofathe Humidity: | 53 =5 ) %
Cenditian of Equipment: {Good Conditian

Condition of this Resufts of Calibeation

1.Calbrascn Mathod i houss methed | W-CC-00Z badad on dinct usng standard vokage calis and
carsliod refarsncs matecial (CRM]
2 Rafanca Standards | Carilied Refarance Matara|
Instrusnants Secia} 110 Mo, Manstncsurar Gerioms Ko, Due Dpte.
21 DO Vohege Calbraor T Flue SCL-Z1F-NEET 34 re 2022
23 Dignsl Termomeber 2rosont s CC-40580.01 0 Cetgvar 2022
23 Tremo-Hygo Meter NFLBTHOOS & PONPE QRZ20351 18 Fatruary 2023
Lertified Relorence Maberial Lot. o, Manufagturer Rofk [Exoire Datn.
2.4 pH buffer 4 008 {Primary pH buffer Scution) 805203 (= PHITLS 21 Aprl 2024
2.5 pH buffer & 885 {Primary oH buffer Sciution) Lol CPAt wn PH21TLS 1 Apri) 2024
2.6 pH buftar 10.01 (Primary gH buffer Sciuian) 05705 CPAcham PH220.LS 21 Aprli 2023
T b biltar 7.00 {Shmndant g bl Bokssun) 0506 CPachem PHIOTLE 21 Apm 2023
3, This Vacaune 1o The Sywiam of Unit {51 Uni)
31 truments Mo 2.1 throsgn WSC-TSI-TIE 17025 Labomtory Accredition of Cakbration No.0O75
3.2 netruments No.2.2 through MEC-TISLTIS 17025 Laharatony Ascredition of Caibmbon Na 0081
3.3 imstruments No 2 3 through NEC-TISHTE 77025 Levanilury Acciedibon of Catbrabon Mo 0292
34 Canified Asterance hatorial Mo, 241026 ¥mckabie fo  Primary magsuremani maihid- Haened oel usng calbraind
tharmometer, bammater, and nanoveimens The Standan] Solution
praparatian and certified by CRAcham Lig is scemdited 1o 180 17034
3na ISOVET 17035
35 Cortifed Fafecance Material No 2.7 tracesbie o BIM RefN H-27 Lot 04.06.2021; BIM RafN Hi-28 Lot 28.05.2021]
BiM Rafi Ri-27 Laib 04.00.2021; BIM RafN HI-22 Leth 28062031,
th ¥ CRAcham Lid is
acradhed 0 10 17034 and ISCAEC 17028
4 4

5 This resul of caibration was faund accurale 0s shown on date anc place 31 cailbratian anky.

F-CS-012 Revisian: 01 Daftm: 20-04-65
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Senice Cerrer
Calibration Certificate

Certificate No.: 2203135 001-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Address: 3 Sei Udamsuk 41, Sukhumyit Road,

Bangchack, Prakhancng, Bangkok 10260
Pagn 1ol S

Equipment; PH Mater

Manufacturer: HANNA INSTRUMENTS

Model: HIZ020-02

Serial No.: £0051107

1D No.: UAE WAD.005(2557

Order No.: 2203135

Operation No.: 2203135-001

Date of Receipt: 7 June 2022

Date of Calibration: 8 June 2022

Calibrated by Mr.Manas Somsak Approved by

Specialist { Mr.Phoraphat Tuanjit |
Manager, Divislon of Cafibration Laboratory

Date of lesue: 13 June 2022 for tha Technical Team
The far a eonfidanca pe ¥

Tha Certificate is lssusd in accordance with tha ditors of Eantad iha Schume which has pssnseed

by

the masramant capahfity of the [aberstany end i fmcaabilly o roagazed naliansl siendards and to the unis of messrsmant rakzed at th
camespanding rational stancsrds [ahoratory. This ericats may ool be Mraduzed olfer han in 441 sxent wilh the pror witten asproval of the
Nasioral Food nstituts,

F-C5-008 Revision: 01 Date! 200465

e
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dsticrsl Fond Msitae

et BERETE

Calibration Report

Ceriificate No.: 2203135 00101
Equipment: o Mt Rmmphution: O41pH | Dimy
Manutacturer  HANNA INSTRUMENTS ‘Model: Hi2020-02
Sarial Now coosTioT Typac Barch op
10 Na.: LUAE WAL DOSI2SST
Dats of Calibration: 8 Juns 2023 Pagedals
Calibration Resuts:

1. Calibration of pH Metor [ Marual Temparatre Compensaion &1 25°C |

Nominal DO Voitage Standard Averagt Indicaior Resding Uncastainty Govarage Factar
pH fmv) = nH (L8] [LE]
L} AT A5G oo 0083 200
H 85411 2875 200 D03 200
. 7T a2 170 e 0083 200
L3 5159 L] (1=] 0053 200
T 0.001 18 .00 0063 200
B 50,158 -5T5 800 0083 200
1 77453 1758 000 0.063 200
2 295812 2842 1200 oos3 200
] 414118 ares 1400 0063 Z00
2 Calitarstion of pH Meter | Manual =)

Equinmunt: o Eleciode. Tvon Combrined Elsciods

Manutscturar:  HANNA INSTRUMENTS. Modet:  H11310

Barial No.: o7aTas DNa. WA

Performance of Elecirods systam  (Thms-Pors CaADmae aLpHd, o] end oH1)

Cartfind Vatun ) Raiativn Siope () | Uncemingy Covaragn Factar

25T |pH} Ll L ixpH) (L}
4008 4am 168.8 86.7 o.0074 20
805 687 62 . wan7s 0
10008 1w -17a.0 ara 0.0087 |
5965 699 20 - w0083 200

F-C54012 Revizion: 01 Date: 20-04-65




NSE-TISLTIS 17035
CALIBRATION 0061

Calibration Report

Certificate No.: 23031 3500101
Equipmant: Digital Thermameter with RTD (pH Materj
Resolufian: (R Modsl:  HIZIZO-07
Sevial bo:: Coos1 107 MmN UAE WAD 0052557
Manufacturer HANNA INSTRUMENTS
Date of Calibration: & e 2022 Ep—
Location: Chamical Caibration Laboratary, Natianal Frod instiluts
Environment Condition: Ambieni Temperaiure 210 ) ¢
Rissative Mumiity [ 53 £3) %

Conditien of this results of Calibration:
4, Calibration Method : In hausa method: W TE-U25 by comparisan wilh slandan ihefmoriar
The Callbratio i Salmmingd by compaing with & krown lampesature

from 3 sanddand rsisans HTRGTRIA

- The 1088 W1 TN lborntony s The
Temparatura fosw of 1990 [ ITS-90 )

2. Fatarence Sndard IErueant

Imstrument Modat Serial No. Curtificatn Ko Dlue Date Thraugh |
HANUHELD THERMOMETER 1523 2118154
PSL-T0B5184 24-hnZ2 TISTR
Pravinum Fessiance Thermomeser (P BEITA 877332

Suppod Equipmen ~ Low Tamperature Bath {ISOCAL-6}, Model: Europs-& Plus Basic, SN 341568202

3, This certificate = traceanle (o nternational System o Urits {51 Urits]
4 This cetificats waz oerified oty for the instument we calbrated.

5. This resull of cafbratian was fund SCCursin 35 shawn an dale srd plscs of cakbration anly

l:l Adler adjussmant

& Condition of Caibrated fam Taod

[z] Without adjustment

7 Ragult of Calisragen

A

F-C5-012 frwison; 01 Dabe: 20-04-65

SO0 S 36 Arin Amsn Fosd | S2ha Y Ehen Soodsmcr Sang Snis Dairer. Bergiok L0 Thatrs
e R S Bhas K sEa]lenas BeRE

ST i LU LIPS0 P Sl SRS i i Wrﬁummwmi‘lumuq%
e

&= DKSH

L Certificate of Calibration

& Wil N\‘\
L
Equipment: CONDUCTIVITY METER Certificate No.: ~ C24230058
Modet: Lab 855 Issued Date: 16 March 2023
Serial No. (or ID.): 16300356 Job No.: KSPR2304472
Manufactures: S| Analytics Page: 1of 2
Electrode Serial No. 16070067 Model: LF413T Brand : Sl Analytics
Condition: in Condition
Customer: United Analyst and E ing Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
B kak, Prak Bangkok 10260 Thailand
Environment Condition: Temperature 23 C * 2
Humidity 50 %RH % 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr.Atechai Ngamchanat
Calibration Date: 16 March 2023
‘The Method used In house method, CAL-WI-48, base on ASTM D 1125-14 and D 5381-14
Tracesbity: This certificate is traceable to the SI Units maintained by CRM of NIST(SRM) thraugh

CPA chem Co., Ltd. (ISONEC 17034) Certificate No. 838312, B38313, 838316

e D

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

Person in charge Authorized signatory
This ceriificate is lssued the units of messurement scooming »u-mmu Sysiem of Uinits (511 K providas ireceatilfy of measuremont ta

“The messuremen uncersiy staied i e expanded ity uncartaity mubiplied by the coversge factor (i) o
‘prowida @ level of confidence of s with e Guide ko Exprassion of Uncertainty in Messurement (GUM).
Thss recsudts. may be affactad by deviations from spacied condiions. The results relate ondy 1o tha ilems tesied, caibrted or samplec. The repor shal
et e feproduced scept In full without approval of DKSH Technology Lmited,
v hmczaioy ponTuTall drvin
DKSH Technology
;’gmn—mmwm '
= enaslumunu

Delivering Growth - In Asia and Beyond. CAL-FM-C24-09; 12 Sep 2022

T o o
L MEO-THRI-TIS: 170
CALIBRATION 008

i

Calibration Report

Ceriificate No.: 220313500101
Equipment: Digital Thermometar with RTD |pH Mater)
Fessaiton LR Moges  HEOR002
Sermi N coost 107 DN LAS WAD RS255T
Marufacturer. HANNA INETRUMENTS
Date of Calibration: B June 2022 Pagu ot

Callbration point: 15.0, 20,0 and 280 "0
Callbration result:

- The probe was immersed in guld bash or ry bath 1o & menimum depthof 120 mm

- Deprighion af probe. madel : HIT1350 s reres
Dimensian of probe - Damesss 12 m, Langh 120 mm,
Sneath matenal ; -
UUCT Rensng  (°C)| T_m:::‘?: o Carrection Valus °C) U“I":‘::"
51 18001 21 n0ee
201 Y] )
262 25002 a2 0.08e
Bl - ULAC® : Linit Lindar Calzatinn

The repet uresrlainly of maasursment was based on standard unceranty muliping by coverage factor k= 2. providing 8 leval of confidence of

sppronimately 85 %.
S o — /ﬁé,

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

:mﬁm.s&smsmmﬁnmazmﬁ:mammmmmm Batchi 10700 Tt
= EEI SUSS BIREE -k +EE[D) LR BES nﬁ.mh

Certificate No.: C24230058 Page: 20of 2
Callbration Resuits:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Carrection Uncertainty ( £ )
Canductivity Solution Reading (k)
25000  pSlem 245  pSlem 0500  uSlem 2,00 0.21 pSfem
1413.0 wSfem 1403 wSicm 100 uSiem 2.00 8.0 pSlem
1113 mSicm 108.5 mEiem 250 mSfem 2.00 0.67 mSiem
After Adjustment; at 1413 ySicm
Standard Unit Under Calibration Factor
Correction i Uncartalnty { + )
Conductivity Salution Reading (k)
25.000 uSfem 24.8 uSfem 0.200 uSiem 2.00 o2 wSiem
14130  pSfem 1413 pSfem oo uSfem 2,00 2.0 uSiem
1113 mSiem 108.8 mSiem 250 mSlem 2.00 0.67 mSicm
The End of Certificate
whiin My i TuTall
e ]

AT, o enanslumuAu

Dellvering Growth - in Asia and Beyond.

CAL-FM-C24-08: 12 Sep 202



&= DKSH

innfilueni: KSPR2304472

unsredeudnmiaasinduuwanaan

wllmmtaedia: CONDUCTIVITY METER su: Lab 855 winpipmatas: 16300356
RTIRADY (Fu) wETaEEL (F)
16 Mar 2023 TwnIRTIRdR 16 Mar 2023 WUULWE
Uné | i@ Unfl | Tsind
Ganaral
= ] 1 n'mmlum:mﬁu =] (a]
= O 2. Avwdzow ( godlasons, nwliuaniato) = o
@ O 3. i On - 1fn wdes (On-Off Swicth) @ o
5] =l 4. 1funn (Keypad) m | o
= 0 5. wihe (Dispiay, Screen Contrast) ] m]
Spectophotometsr
o O 6. usedulvvh (Battery Backup) >= 2.5 VDC o o
0 0 7. dwaufianayuuaafu (Wavelength Control) o o
(=] m] 8. mArwmwvAfu (Wavelength Check) [m] |
o O 8, uwArriwilause (UV < 3,000 hour) o o
O O 10, umariflaus (Visible < 5,000 hour) o o
o o 1. wosiawaiudaons (Carousel Module) o o
pH Metar and Conductivity Metar
= O 12, WfnTnar | Electrode and Connection Cable ) = o
o (m] 13, s=fusnsasaulu Electrode (Level KCI ) o o
o m] 14, shilefudat Electrode (Dust Protection Hood) (] =]
| o 15, wdulufinTnis (Stand) o o
Turbidimetar
o u] 16, Amrwsuiingn (No Sample) =] [s]
O o 17, ssfuntsAnssivenass (>= 2.5 T 3.0) o o
Autornatic Strator
0 (] 18.  @n Piston Burettes o ]
] (=] 18.  Function Rinsing and Dosing im| ]
(] =] 20, muvedwrvuRslnsnlsenoy 0 O
sl Elactrode % 1A 25.1°C Tau Control Waterbath fl 25.0 £0.1°C
Mr.Atachal Ngamchanat
v Bt T Tad i Service Enginesr
S e e . .
T DI enaslumunu
Delivering Growth - In Asla and Beyond, CAL-FM-RI1-0%: 20 Jul 2022

Equipment : Elaclronic Balance Cert.No.: 22MM210
Condition As-Received ; Used item Page: 2 of 3
Reference : 2204-05420C-1

Procedure used :-
Callbration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method agains! standard weight
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No, Test report No. Due date
1} Standard Weight Set (E2) 15884 = TORC138 MRA-D009-21 3 Feb 2023

2 This cerlificate is valid only 1o the Hem callbraled on date and place of callbration.
3. Thizs result of calibration was made on ol tha paint flod by
4. This certificata is not cerified for any commercial transaction.

5. This ian ks to the System of Unit.
Result of calibration ( ) Without ( * ) After Adjustment by Intemnal Calibration
Range capacity : 0 g to 81 g Resolution 0.00001 g
Bl g to 220 g Resolution 0.0001 ]
Before Adjustment :
Balance Measurament Coverage
Applied Weight Reading Correction Uncertainty Factor
() (a) {g) (£mg) (k)
8o 80.00004 -0.00004 018 2.00
200 1995939 +.0001 035 2.00
After Adjustmant ©
1. Determination of the standard deviation of weighing machine (n=10)

Applled Welght Standard Deviatlon

(g) of Reading (g )
a0 0.000008
200 0.00005

LT

enmilidahigh

The Uncertainties are for a o

A

Equipment :

Condition As-Received :

Reference :
Result of calibration

CORMIRATE SERVICES

S PATTANAKAKN RO

Cert.No.: ZZMM210
Page.: 10i3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date ;
Amblent Temperature ©
Relative Humidity :

Calibrated by :
Approved by :

{ ,) Pomthippa Tameyakul
/') Malee Butkruea
() Suwit imiai

Issue Date :

Electronic Balance
Metiler Toledo
XBR205
CO0B071872

UAE WAD.D12/2583

United Analyst and Enginesring Consulant Co. Lid.
3 Sol Udomsuk 41, Sukhurmvit Road,

Bangchak, Phakhanong,

Bangkok 10260

Balance Room

26 Agril 2022
26 April 2022

15°cwa0'c
30 % 10 90 %

Kunchit Premprat

ale. -

Approved Signatory

28 April 2022

Electronic Balance
Used itam
2204-05420C-1

2. Effect of off center loading

A mass of 100 g was placed to various position on tha pan
The weighing machine reading emor abtained is glven in the table Front Fiom

Iy D55

¥ ility of wppr

tanms'bim‘ilﬁﬁ

Cert.No.: 2Z2MM210
Page: 3of 3

L = DG

5| a=©®

Mazimum difference between

Position 1 Position 2 Position 3 Position 4 Positlon 5 off-center and central loading
(g) (g) (g) (a) (g) (g)
£.0002 -0.0001 0.0000 -0.0002 -0.0002 0.0002
3. Departure from nominal value
Balance C g
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (£mg) (k)
Unload 0.00000 0.00000 0.016 2.13
0.05 0.05001 -0.00001 0.018 213
a1 010001 -0.00001 o.my 2n
1 1.00002 ~0.00002 a.09 2.08
5 5.00003 000003 0.026 200
20 20.00008 000008 0.049 200
50 50.00010 -0.00010 0.080 200
a0 80,0004 -0.00014 015 2.00
100 100.0001 -0.0001 0:21 200
150 150.0001 -0.0001 0.29 2.00
200 2000001 00001 0.35 2.00

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

-olo-

ok, .

nandliéhidi



TECHNOLOGY RO
RVICH

TTON ASSOCIATION ITHAILAND-JAPAN}
UTPMENT CALIBRATION AND TESTING SERVICES
01 TR SUANTUANG, SUANELANG BANGKOR: 1281

CORNALATI

SMUE PATTANAKARN

3 ol A > uaC-tml TN O
TEL (LITTT-MM0-T7  FAX, 271804k iRl

Cert. No.: 2ZZTM1480

Page: 1af 3
Certificate of Calibration
Equipment : Hot Air Oven
Manufacturer : Mammert
Model ; UF 55
Berial No. : B216.1666
10 Ne. : UAE WAD.027/2558
Submitted by : United Analyst and Enginearing Consultant Co.,Ltd.

3 Sal Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

Received Order ; 18 October 2022
Calibration Date : 18 October 2022
Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Preecha Hiahib

Approved by : ¢A g‘“lj

Approved Signatary

() Parnihippa Tameyakul
[ ] Malee Butkruea
[ ) Suwit Imjai

Issue Date : 31 October 2022

wnenslumuny

A 0046800

Equipment : Hot Air Cvan Cort. No.: 22TM1480
Condition As-Recalved : Used Itam Page: 3of3
Reference : 2210-05750C-1

Result of Calibration :- () Without Adjustment
Function of UUC* : Temparature Source

Fresh air setting : Closa

Calibration uuc* uuc Owverall Coverage
Paint Satting Reading stability uniformity Variation 7| Factor
(*c) ey (’c) (£} ) (€} | {£c) L3
104.0 104.0 104.0 0.061 1.3 1.7 D42 2
140.0 140.0 140.0 0.4 23 24 1.1 2
180.0 180.0 180.0 0.21 a5 36 1.3 2

il Measured Temperature ( “C )

Point Position
("C) 1 2 3 4 5 B T B B (ref.)
104.0 103.076 | 105.876 | 103.777 | 104.124 | 104.867 | 104.426 | 104.012 | 103.828 | 104,370
140.0 138.199 | 139.189 | 136.808 | 139.550 | 140.266 | 138.622 | 138,283 | 139.385 | 140369
180.0 177.830 | 179.267 | 176.643 | 179.753 | 1B1.011 | 180.083 | 179496 | 179,743 | 181278

Avarage® ;: The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensar
Temperature uniformity : The maximum of ] I+ at any sensars and the measured
tamperalure at tha reference location which are observed at the same time or al as close an observation time es
passible to determine the pattern or | y within the chamber under steady-state conditions.
Overall : The Diff of the and mini b i
Uuc* : Unit Under Calibration

Mote : Thne reported uncerainty of measurement was included stability and excluded uniformity

The reported uncerlainty of measurement was based on a uncartainty ied by a g
factor k, providing & leval of confidence of appresimately 65 3.

=000-

l»ﬂf]ﬂ’l‘i‘l!.iﬁ'l'lJé{Q‘J

a 1133251

Equipment ; Hot Air Ovan Cert. No.: 22TM1480
Condition As-Received :  Usad ltem Page: 20f3
Reference : 2210-05750C-1
Procedure Used :-

Calibration were di using iari pi durs CP-0TO2 according to direct measurement
method with Data Acquist whith with i Ti Detector { RTD } and

Thermocouple Typa T.

The temperalure scale used was basad on TS-80,
Conditlon of this result of calibration
1. Reference standard instrument;-

Instrumant Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349704 MY£1021843 22LMa 10 Jan 2023

2, This certificate is valid only to the ltem calibrated an date and place of calibration,
3. This certification is traceable 1o the Intemational System of Unit.
Result of Calibration :- {* ) Without Adjustment

Function of UUC" : Temperature Sourcs
Fresh air setting : Close i during
Beaginning Finished
.1/ P Temp. ( °C ) 28 an
REL Humid. { % ) a7 40
4 5 AC Supply ( Vall ) 221 220
Ig a5
H 8 W’ 8 Ref. Std. 1D No.: @
— / = ion Point
o o
I Position ;| (104)°C | (140,180)°C
A
1 18-04RTD-01 | 21-04TC01
2 | 18-04RTD-DZ | 21-04TC02
| 18- - g
Prabe Installation Detalls; ~ Dimension of Chamber ; 4 mx Elgﬁ ;:.xlg.g:
8= 50 em D= 034 m 5 18-04RTD-05 | 21-04TC-05
b= B0 om = SA0. 5 1B-04RTD-06 | 21-04TC-0B
c= 50 om He. . o o 7 | 18-04RTD-07 | 21-04TC-07
Capaaity=  .0.053 m 8 | 18-04RTD-08 | 21-04TC-08
a(ref) | 18-04RTD-03 | 21-04TC-08

lﬂﬂﬁ’]‘iﬁﬂ’)ﬂﬂw

a 1133252

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TES FRVICES
LANLLANG BANGROK 10250

34 B
NICTERLTIRITEIE

CALIERATIIN 08

Cert, No.: 23TmM243

Page: 1of3
Certificate of Calibration
Equipment : BOD Incubatar
Manufacturer : Arco
Model : UCa-1320
Serial No. : 13URC45013201
1D No, : UAE.WAO.015/2561
Submitted by : United Analyst and Engineering Consultant Co. Ltd,

3 Soi Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanang,

Bangkok 10280
Location : Lab Floor 2
Recelved Order : 15 February 2023
Calibration Date : 15 Fabruary 2023
Ambient Temperature : {26+ 10 :°C
Relative Humidity : {50430 )%
Calibrated by : Praecha Hiahio

Approved by : %

Approved Signatory

() Pomthippa Tameyakul
[/] Malee Butkruea
{ ) Suwit imjal

Issue Date : 24 February 2023

The U alnties are for a I ol appr v 955

e tay e b réprodiicnd othes i b UL Excey

o i
an o Testing 5

Apparval of the et of Eomparaie Sercees 3 Bguipment Cutibr

enanslumuAu
A 0051476



fﬁﬂ\

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

BOD Incubator Cert. No.: 23TM248
Used Item Page: 2of 3
2302-02870C

Calibration were conducted using calibration procedurs CP-OTO2 according 1o direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD )

The temparature scale used was basad on ITS-80,
Condition of this result of calibration
1. Referenca standard instrument.-

The Uncertainties are for a

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Instrument Model Serial No. Cert. No, Due Date
1) Data Acquisition 349728, MYST7013711 221.me3 02 Jul 2023
Z, This certificate is vaiid only to the item calibrated on date and place of callbration,
3, This certification is traceable to the International System of Unit,
Result of Calibration :- {* ) Without Adjustment
Function of UUGC* : Temperaiure Source
Frash air setting : Not Availabla Environment during calil
| Beginning Finished
Temp, [ °C ) 28 a1
REL.Humid. { %} B3 B7
AC Supply { Velt ) 220 220
4 Ref. Std.
Position : 10 No.:
k| 22-18RTD-21
2 18RTD-2/2
3 18RTD-213
Probe Instailation Detalls : Dimension of Chamber : 4 18RTD-2/4
e = oW 5 1BRTD-2/5
b= A0 em = T 8 1BRTD-2/6
sz 0. em - 2 m 7 18RTD-2/7
Capacity = 0.89 m ] 18RTD-2/8
8 {ref.} 18RTD-2/9

tana'ﬁ'laimuqﬁ% X

- daanrad

:&L‘I—I‘?’)ﬁz

CORPORATE SERVICES & EQUIFMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD S0 3

 SUANLUANG, SUANLUANG BANGROK 10250 e

TEL LATITI00.29 FAX. 0.

RECTIELTIETTI
R CALINRATION 3601

Cert. No.: 23TM375
Page: 1of3

Certificate of Calibration

Equipment :
Condition As-Recei
Reference :

Result of Callbration :-

BOD Incubator Cert. No.: 23TM248
ived : Usad ltem Page: 3of3
2302-02970C-1

(") Without Adjustment

Function of UUC" : Temperalura Source

Fresh air setting : Mat Avaltable

Calibration | UUC* uuc* T T Overall Coverage
Point Setting | Reading stability uniformity Variation Factor
(c) (*C) (G (£°C) ("¢l ("G} (£"C ) k
200 200 18.3 0.32 0.57 1.0 0.60 2

T (c}

Point Position
(c) 1 2 | 2 | 4 T 5 | & [ 7 | & [ 8ien)
200 20086 | 19816 | 20386 | 19.975 | 19.973 | 19838 | 18837 | 19821 | 18,948

Average” : The average of 30 valuss in each position,

Temperature stability : One-half of the greatest maximum diff of

at any one sensor

y : The of T peratures al any sensors and the measured

temperature at the refetence location which are observed at the same time or al as close an obsarvation time as
possitle 1o delerming the lemperature pattern or homagereity within the chambér under steady-state conditions.
‘Overall Variation : The Difference of the maximum and minimum measured temperatures hrowsghout observation
UUC* @ Unit Under Calibration

Nete : The reported uncertginty of measurement was indudad stability and excluded uniformity .

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

factor k, providing a

tevel of confidence of approximalely S5 %,

Equipment : BOD Incubator

Manufacturer : ARCO

Model : UR-1320

Serial No. : -

10 N, : UAE WAD.018/2551

Submitted by : United Analyst and Engineering Consultant Co, Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

Received Order : 11 April 2023

Calibration Date : 12 April 2023

Ambient Temperature : (26+10)°C

Relative Humidity : [50£30)%

Calibrated by : Krisda Malea

Approved by : Wll. *

Appraved Signatory

{ ) Pomthippa Tameyakul
{+ ) Malea Butkruea
{ ) Suwit Imjai

Issue Date : 24 April 2023

fidence probability of appr Iy 95%

e rrproaduve] ciber han 2 ull, sxmph wilh the priie wisn

8l f et F Cioeporsss Servl

uipmen: Caliestion md Testing Servives,

wonanslueunu
A 0053360

-olo-
'
enanslumuAu
a 1149512
Equipment : BOD Incubator Cert. No.: Z3TM375
Conditlon As-Received :  Used |lam Page: 2of 3
Reference : 2304-01560C-2
Procedure Used -
Calibration were conducted using calibration pr CP-0TO2 lo direct
mathod with Data A which with Ress Temp Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Referance standard instrumant:-
Instrument Model Serial No. Cert, No. Due Date
1 ) Data Acquisition 349728 MY58303411 22LM165 26 Nov 2023
2. This certificate is valld only le the ltem calibrated on date and place of calibration,
3. This certification Is traceabla lo the Intemational System of Unit,
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Net Available during calibrati
g Finished
Temp. ( °C ) 28 27
REL Humid. { % } 42 45
2 L AC Supply { Volt 219 220
o [=]
1 3
., ? i Position : RI;{N?‘
| HZ2
! 8 1 20RTD-2/1
- ] F 2 20RTD-272
Wrz"',:gfz/‘i’j_ 4 /'7’ 3 20RTD-2/3
- 4 ZORTD-2/4
w 5 20RTD-2/5
B 20RTD-2/6
T 20RTD-2/7
Probe Installation Detalls : Dimension of Chamber ; 8 20RTD-2/8
a= 10 em e i 9 [ref) 20RTD-2/9
b= 0 om W= 12 m
e= 10 om H= 12 m
Capacity = 0.88 m?
V.
.
wenansluuny

a 1158259
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ARATESLETNS zdf‘\\"\‘g
Parorsl Food nsmes Pt NSC-TISHTIS 1 T028
ter CALIBRATION D081
Equipment : BOD Incubator Cert. No.: 23TM375
Condition As-Received ; Used Item Page: Gof 3 H 1
Pt i n AN Calibration Certificate
Rosult of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
- Fresh air setting : Nat Available
Calibration| uuc* | uuc* Temp. T Overall Certificate No.: 2203120-001-01
Point | Setting | Reading stability ¥ Factor b Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
7€) | ()| (*e) (x°C) {'c) (cy| Address: 3 Soi Udomsuk 41, Sukhumvit Road,
! 20.0 20,0 200 0.48 0.42 1.2 2 10266
h = T Tem; c)
Paint Position
(c) [ 1@ [ 2 T a1 '« | 81 81 7 | &8 [oter)] tsc) S
| 200 [20040| 20170 | 20.263 | 20.093 | 19748 | 19704 [ 19920 | 20191 [ 20020  oee
Equipment: Electronic Balance
Average” : The average of 30 values In each position.
Temperature stability : One-hall of the gremasl ffe af al any one sensar, M
ni H
: The of at any sensors and the measurad Andiacairer MEFILERTOLERD
* temperalure al the reference location which are observed at the same time or at as close an observation fime as ! M I:
. possible to d the: 1= ire patiem or g y within the chamber under steady-state conditions. . ABIES/FACY
- Overall : The D of the maxi and I gl i
©uuc* : Unit Under Calibration Serial No.: 1129361010
 Naote © The reported uncertainty of measurement was included stability and excluded uniformity .
The reported uncertainty of measurement was based on a d inty multiplied by & Is! 1D Ne.: UAEWASAOAnER
- factor k, providing a level of of app 85 Y.
Order No.: 2203120
-olo-
Operation No.: 2203120-001
Date of Receipt: 1 June 2022
Date of Calibration: 1 June 2022
Calibrated by M Taveessk Selles Approved by /
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Labaratory
Date of Tasue: 7 June 2022 Rasponsibie for the Technical Management Team
The are for y of 95%
This Certificate i5 ssued in accordance with the conditions of acoreditation granted by the Thal Labosatery Accreditstion Schema
mm has assessed the messurement capability of the labaratary and it traceabilty to recognized natonal standerds and to the
realzed &t the naticnal standards laboratory, Thes certificate may not be reproduced other
% d‘lannfull eicapt with the orior written approval of the Natioral Feod Instituts.
\ " F-C5-00 Ravisitn: 01 Date: 20-04-65 U
nansluemugu
a 1158258

WadsdaEauETTS
sHLsmsAsoU RN sgss mnssUa IS

L ]

il et haticonal Food Insm e

el Cevwicpment Matonal Food nsimee e )
Spice Cerder CALIBRATION 0061

Calibration Report Calibration Report

Certificate No.: 2203120-001-01 Certificate No.: 2203120-001-01
Equipment: Elactronic Salarce Manufacturer;  METTLES TOLEDD Equipment: Bectrunic Baknce Manufscturer:  METTLER TOLEDK
Moadal:  AZN4-5/FACT Resolutfon: 00001 g Madel; ABI4-5/FACT Resolution; 0001 o
Serfal No.r 1128361010 D Mo UIAE WAS02/2552 Serfal No.: 1129361010 D Mo.: LAEWAS 0022552
Capacity: M g Capacity: 220 g
Date of Calibration: 1 Jure 2022 Page 2of3 Date of Calibration: 1 June 2022 Page3of3
G Amblent 199 = 03 °C RelatveHumidy: 45 = 15 % Calibration Resyits:  (Continued)
Place of Calibration: 108, Balerice Raam, UNTTED ANALYST A4E ENGINESRING CONSULTANT G2, LTD, Callbration Range:  0- 2009
Condition of Eqnipmervt: Good Candition Calibration Adj i Tl
1, Calibration Meshod: NFI Meshiod W-MA-D01  In-House Method bissed on UKAS Lab 14 : 2019 e Degurture frun Nominal Viya:
2. Rafarence Standards:
Reference Standard Model Serial No, Callbrated By ~ Certificate No, Due Date Nominal Valua SEancard VaLs #uerage Resdng Comection ety Cewerage Facr
Stancard Weight Class 2 1-500mg BINE0SES54 Tes M22010205 & Jaruary 2023 { 51 (g1 (g togy (= g} &
Standard Weight Class E2 1509 BIAESIIE s M200215 6 Jarvsery 2023 s 00000 0,0000 0,000 1000085 200
Instrument Model SepiglNe,  Calibrated By mﬂﬂk_!h, Due Date . — . - — %
ThenmarHygra Metar FONFE 430 WFLETH 010/13 Qualty Rebom 18 February 2023
. This certFication s traceable to 52 LINIT -] 005000 40499 20001 1.000088 200
4. This certrieate was certifisd only for (e Fetrument we callarates. D L1000 21000 0.0000 0.000065 100
5, This result of cabration was faund aceurate as shown on date and place of calbeation eey. 0.2 020000 02000 20000 1.000088 200
Calibration Results; s 4.50000 5000 0.0000 0,000088 200
1. Repeatability of Reading: 1 100060 09999 0.0001 0000068 200
Mominal value (g ) Sancard Devartien of Resding { g} . A B R =
o oo 5 500000 o000 | opoow 2000089 200
0 oo w 3 s Ba9 L.0om 0000092 200
E] 19.80448 159999 00001 003 200
2. Off-Center Error: 50 4299590 45999 00600 000012 200
Ammgof 50 ¢ waspiaced and moved to vanous position on pan, 0 w2 98008 “E 0001 000014 200
The baance riading corlted s ghen in mnt,g. B i ks PR o0
@ @J OO £ 150 145.99991 145.9997 0.0002 00002z 20
" ! .' @@G b 200 2000007 1995598 10003 0.00030 1m
feiio} b g 0/
O = O
1 z 3 ] 5 & Masiiian Dife e} The reportad uncestaiey of measirement was based an 3 sancard uncertainty mukipled by & coverage factor & , providing a
Uiy o plesgdid g yfteg 1t ¢ {9} level of confidente of pproxmetaly 95 .
259996 | 4po9mm | 45998 | 409995 | soooss | snsoee o001 ’& » tnd N ,ﬁ(
F-CS-012 Revision: 01 Date: 20-04-65 Ll

F-05-012 Ravisian: 01 Date: 20-04-65 [
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3 EQUIPMENT CALINRATION AND TESTING SERVICES 2=

344 PATTANAKARN ROAD S0 18, SUAS
THL, 17717

NLLLANT HANGKEK 10750
MBO-TEITISITZE
04R4 CALmRATE!

Cart. No.: 23TM378
Page: 10f3

Certificate of Calibration

Equipment : Incubator

Manufacturer ; Memmart

Model : IPP 260

Serial No. VB15.0187

ID No. : UAE.MIC.003/2558

Submitted by : United Analyst and Engineering Consultant Co. Lid.

3 Sol Udomauk 21, Sukhumvit Road,
Bangchak, Phrakhanang,

Bangkok 102860
Location : Microbiology Laboratory
Received Order : 11 April 2023
Calibration Date : 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50 +30)%
Calibrated by : Praacha Hlahib

Approved by : .
Approved Signatary
/ Pomthippa  Tameyakul

)

{
(/) Malee Butkruea
{

1 Suwit Imjai
Issue Date : 24 Aprll 2023
The L are for a confid el Ly ol af 5%
This carvilicaie may mot be reprodaced ol i full, gncepe wiih the prioe wistion
Appa e headl o Corpoesie: Servlees 3 | Equipmest Call Testling Services 1
A o L S A cibel St lilnﬂ"l'l‘lumuqu
Equipment : Incubator Cert. No.: Z3TMITE
Condition As-Received : Used itam Page: Zof3
Reference : 2304-01550C-1
Result of Calibration : (*) Without Adjustment
Function of UUC* : Temperalure Source
Fresh air setting : Mot Available
Calibration | UUC* uuce i Overall
Point Setting | Reading stability Ifarmity Factor
c) ey ic) (£°C) {"ch {'e) k
35.0 35.0 35.0 0.052 0.53 0,60 2
Cali {°c)
Paint Position
ey 1 [ 2 T a T &« T 85 6 [ 7 [ & [spen)] (sc)
350 | 35092 [ 35.148 | 34817 | 35149 | 34.894 | 35.323 | 34.778 | 35.056 | 34802 | 030

Average* ; Tha avarage of 30 values in each posifion.

Temperature stability : One-hall of the greatest i of at any one sensoe,
ity : The i i of at any sensors and the measured

temperature al the reference location which are observed at the same time or at a8 close an observation time as

possible to determine the lemp: patlerm or y within the chamber under steady-state conditions.

Owerall Variation : The Difference of the i and mif d throughout

UuC* : Unit Under Calibration

Mote © The reporled unceriainty of measurement was included stabllity and excluded unifarmity .

The reported uncertainty of measurement was based on a standard uncertainty multipfied by a coverage
factor k, p g & level of of i 85 %.

-olo-

wenenslaimlifu.

Equipment : Incubator Cert. No.: 23TM378
Condition As-Received :  Used llem Page: 2of3
Reference : 2304-01550C-1
Procedure Used :-

Calibration were conducted using calibration pi CP-OTO2 g to direct
mathod with Data isition which with F Temp Detector | RTD ).

The temperature scale used was based on [TS-80.

Candition of this result of calibration

1. Referance standard instrumeant:-
Instrument Model Sorial No. Cert. No. Due Dato
1} Data Acquisition 34872A MY48001451 23Lmz27 25 Feb 2024

2. This eerificate is valid only to the flem calibrated on data and placa of calibration.
3. This certification is traceable fo the International System of Unit.

Result of Calibration :- [ *) Without Adjustment

Funetion of UUC™ : Temperature Source
Fresh air setting : Net Availabla Environment during calibration

E Beginning | Finished

Temp, { °C } 25 26

,1/ REL, Humid. { % ) 57 81

2 2 AT Supply { Valt ) 220 220

] ]
1 8 s SRallia Ref. 5td.
H Lt 1D No.:
& ! & 1 18RTD-2A
| G2 -3 19RTD-212
J Wiz ‘,:5,2;3_ °lb / 3 19RTD-213
= 4 18RTD-24
& 19RTD-25
[ 19RTO-216
7 19RTD-217
Probe Installation Datails : Dimension of Chamber : 8 19RTD-2/8
- " S50 9 fref) 19RTO-212
b= 50  em = .64 ®
£= 50 om 5 080w

TECHNOLOGY PROMOTION ASSOCIATION (THAILAN,
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TES

AT4A PATTANAKARN ROAD 5

. SUANLLIANG
FAX:

MEC-TIELTISTTIZS
CALIBRATION C018

Cert. No.: 22TM303

Certificate of Calibration g
Equipment ; Incubatar
Manufacturer : Memmert
Model : PP 250
Serial No. ! VE1B.0033
ID Ne. : UAE.MIC.021/2581
Submitted by ; Unlted Analyst and Enginearing Consultant Co.,Ltd,

3 Sal Udomauk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10280
Location : Microbiclogy Labaratory (302)
Received Order : 3 May 2022
Calibration Date : 3 May 2022
Ambient Temperature : (26+10)°C
Relative Humidity : (50430 )%
Calibrated by : Krizda Males

Approved by : %

Approved Signatory

{ ;) Pamthippa Tameyakul
(/) Males Butkruea
{ ) Suwit Imjai
Issue Date : 10 May 2022
The Uncertainties are for o probahility of agpr v 95 %

Thi




Equipment : Incuhator Cert. No.: 22TME03
Condition As-Received :  Used llam Page.: 2of 3
Reference 2205-00030C-4
Procedure Used :-

Calibration ware using p CP-OTDZ ing to direct
mathed with Data Acquisition which with Resi T Detector ( RTD ).

The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Referance standard instrument.-

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 348704 MYSR023932 21LMe 06 Jul 2022

2. This cerlificate is valid only to the item calibrated on date and place of calibration.
3. This carlification is traceabla to the International System of Unit,

Result of Calibration :- ("} Without Adjustmant
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
Beginning Finished
23 22
53 54
[AC Supply { Valt ) 221 220
H
Position : Rez, S0
ID No.:
1 20-16RTD-01
2 20-16RTD-02
- w - E 20-16RTD-03
Probe Installation Details : Dimension of Chamber : * AABRI0E
&= 50 om D= 05 m 5 20-16RTD-05
b= 50 cm W= 0ek  m 6 20-16RTD-06
c= B0 om H= 080 m 7 20-16RTD-07
Capacity = 026 m' LA 20-16RTO-08
9 ref) | 20-16RTD-09

wenmslumugy

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

i,

SLLANG BANGKOK 10280

WSC-TIRTISTTOIS
CALRRATIGN EDaE

118, SLANLL ARG, §
M FAX

Cert. No.: 23TM183

Page: 10of3
Certificate of Calibration
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. : L418.0808
1D No. : UAE.MIC.002/25680
Submitted by : United Analyst and Englneering Consultant Co., Lid

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

Location : Microhiology Laboratory
Received Order : 15 February 2023
Callbration Date : 15 February 2023
Ambient Temperature - {2610 )C

Relative Humidity : (B0£30)%
Callbrated by : Suwit Imjal

Approved by @ W.Iu

Approved Signatory

[ ) Pomthippa Tameyakul
[ ) Malae Butkrusa

Issue Date : 24 February 2023

9550

anmslumugy

r&_\

Equipment : Incubator Cert. No.: 22TM503
Condition As-Recaived ! Used llem Page.. 3of 3
Reference 2205-00030C-4

Result of Calibration :- {*} Without Adjustmeant
Function of UUC* : Temperatura Source

Fresh alr setting : Mot Available

Calibration | UUC" uuc* T T ! Overall \incactainty Coverage
Paint Sotting | Reading stability uniformity Varlation Factar
(c) €8 L2G:) (£*C) ('c) (C) (£c) K
220 220 22.0 0.051 0.085% 019 0,30 2
4.0 44.0 44.0 0.0 0.83 12 0.32 2

Calibration M d p {"C)
Point Position
{'G) 1 2 3 4 E 1] 7 8 9 jref.)
2.0 22,238 22.200 22130 | 22207 | 22.184 22178 22136 22,169 22161
44.0 44,604 44.670 44,240 44.315 43.974 &4 446 43,584 44208 44,306

Average® : The average of 30 values in each position,
Temperature stability : One-half of the greatest l diff of
T fi : Tha i i of d

= at any one sensoe.
at any sensors and the measured
temparature al the reference location which are observed & the same time or al as close an cbheervation ime as
proasible 10 ine the temp pattemn or ity within the chamber under steady-state conditicns,
Overall ion : The D aof the i and min; d femp ighoul obsarvation.
UUC* ¢ Unit Under Calibration
Mote : The reported uncertainty of measurement was included stabiity and excluded uniformity .

The reported uncerlainly of measurement was based on a uncartainty iptied by & 0
factar k. providing a level of conf of approxi 85 %.
-olo-

wnmslumum,

Equipment : Water Bath Cert. No.: 23TM183
Condition As-Received :  Usad ltem Page: 2af 3
Reference : 2302-028500C-2
Procedure Used :-

[ were using In-h dure CP-OT04 ding to direct
measuremant method with Data isition which with ial Platinum R

Thermameter | [PRT ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MY38003411 22LM165 26 Nov 2023

2. This cartificale. i valid only to the item callbraled on date and place of calibration.
3. This certification is tracesble to the Intemational System of Unit,

Result of Calibration :- () Without Adjustment
Function of UUC* : Tempearature Source
AC Voltage Supply
("ch {%RH. ) { Vot )
of 22 3 21
Finished of C 23 &1 231
Ref. Std.
Position : 1D No.:
1 4804539-001
-~ ) 48045390
- [ Sret) L i 433539 ox
o & 3 - 3
4 AB04538-004
Sirat) 4804538-005
Front

enaslaumus



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERVICES 3 EQUIIMME ALIBRATION AND TESTING VICES

M4 PATTANAKARN ROAD SO0 18, SUANLUANG, NLLAMT BANGROK 11250
Equipment ; Water Bath Gert. No.; 23TM183 e et o e e i
Condltion As-Recalved : Usad llem Page: 3of 3
Reference ; 2302-02850C-2
Result of Calibration == | * ) Without Adjustment Cart. No.: ZaTMigd
Function of UUC" © Temparature Source . . . i Page: 1of3
Fr T e Ty T TR LT Certificate of Calibration
point Setting Reading Position
(e () (c) 1 l 2 [ 3 ] 2 |' 5 fref.) Equipment : Water Bath
445 445 445 44453 | 44437 | 44428 | a4a77 | 44480
Manufacturer : Memmart
Calibration | & Coverage
point = | Factor Model : WNE 14
(*c) (e (£°C) (£°C) k
44.5 n.ora 0.038 0.15 2 Serial No. : L4186 0612
Avarage® : The average of 30 values in each position
ty : The i iffs of d at any sansors and the measured temperaiure 1B Hg.: VAR Ml a5
at the reference location which are observed at the same time or at as close an observation time &8 possible x . <
to ine the temp pattern of | ity within tha chamber under steady-state conditons. Subwmitted by Urited Anehist and, Evginesing Oonsultant Co. L.
Stability : Cne-half of the greatest diff of at any cne probe. 3 Soi Udomsuk 41, Sukhumvit Road,
UUC* : Unit Under Callbration Rargeiuk. Pty
Mote : The reported uncertainty of measurament was included stability and excluded unifarmity Canghok: 10250
Location : Micrabiology Laboratory
The reporled uncertainty of measuremen! was based on a slandard uncertainty multipliad by 8
factar &, p g & level of confid of approxi 95 %. Received Order ; 15 February 2023
Calibration Date : 15 February 2023
-e0o- Ambient Temperaturs : (26£10})°C
Relative Humidity : {50+30)%
Calibrated by : Suwit Imjai

Approved by :

Approved Signatary
{ ) Pornthippa Tamayakul
{+ ) Malee Bulkruea

Issue Date : 24 February 2023

nmslumugu..

Equipment ; ‘Water Bath Cert, No.: 23TM154 Equipmaent : Water Bath Cert. No.: 23TM184
Condition As-Recelved :  Used ltem Page: 2of 3 Condition As-Recelved : Usad Item Page: 3¢13
Reference : 2302-02950C-3 Referance : 23020285003
Procedurs Used :- Result of Calibration :- [ * } Without Adjustment
Calibration wera conducted using In-house callbration procedure CP-OTO4 g to diract Function of ULC* Temperature Source
measuremeant method with Data Acg which d with Platinum R -3 Calibration uuc* uuc* Average” Standard Reading | 'C |
Thermomaters ( IPRT ). =
The temperature scale used was based on ITS-80. Bot Satting Reading Posiion
[ =B (e} 1463 1 = | = } [ 4 [ siret)
Condition of this reault of callbration 415 45 448 44520 | 44500 | 44498 | 44552 | 44550
1. Reference standard instrument.-
Instrument Model Serial No. Cert. No. Due Date Calibration | . ! Coverage
1) Data Acquisition 349724 MY53003411 22LM165 26 MNaov 2023 polint = 2 7| Factor
2. This certificate is vaiid only to the itlem calibrated on date and place of calibration. (e (c) (£°C) (£°C) k
3. This Is e o tha | ional System af Unit, 44.5 0.077 0.037 0.15 2
W '[la;pm ;:?J'::"am Average” | The average of 30 values in each position.
L y : The i difference of &l any sensors and the measured femperature
Environmental AC Voltage Supply at the referenca location which are observed at tha same tmae or al as close an observation time as possible
| (c) { %RH. ) { Voit ) fo ina the temp pattern or homoganaity within the chamber under steady-state conditions.
Beginning of Calibration 2 65 Pl Stability : One-half of the greatest i i af at any one probe.
Finished of Calibrati 22 63 230 uuc* 3 Unit Under Calibration
T Note : The reported uncerainty of measurement was included stability and excluded uniformity.
Position : 10 No.: Tha reported uncertainty of measurement was based on a standard unceralnly multiplied by a
1 ARDA53S.-001 covarage factor k, providing a level of confidence of approdimately 95 %,
/ 2 4804539002
A % A 3 4804539.003 -ato-
4 AB04539-004
Siref.) 4B04539-005
Front

enanslunaugy @nanslupauml.
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Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Condition:

Customer:

Environment Condition:

Callbration By:
Calibration Date:
The Method used:

Ad

&= DKSH

Balance Certificate No.: C01223732
PX623 |ssued Date: 08 December 2022
C235754745 Job No.: KSPR2215576
Ohaus Page: 1of 2

New

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,

Pt District, Bangkok, THAILAND 10260
Temperature 28 "C + 05°C
Husrnidity 53 %RH + 3.8 %RH

United Analyst and Engineering Consultant Co., Lid. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Mr. Adisal Maknoi
04 December 2022
In-house method, CAL-WI-4T, based on UKAS Lab 14

This certificate is traceabie to the SI Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Lid. Certificate No, C02221785

(Mr. Adisai Maknoi) (Mr, Rungrod Jenkittrakulchai)
Person in charge Authorized signatory
sty d th s of Besoring to Sysiem of Unita {57, It provides rcaabiity of messursmant o

phy which is abinined from the standard uncertainty mutiphed by the cowerage factor (k=2) 1o

5% i il Guids o Exprassion of Uncerisinty in Messursman (GUM).

not be reproduced anicept I Tull withou! spproval of DESH Technology Limited.

il Nomssanirs s ilad dnfin
EBH Tachvomgy Limied

3533 Sutusmt oo, Bargiia, Phvakharang, Banghok 10200

wnmslumug

Pheone: 188 2830 7000

Delivering Growth - In Asla and Beyond.

CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Refer to Certificate No.: C01223732 Page: 1 of 2
Statements of conformity:
This conformity cerficate documents tha validity of the folk 9 of basad on the
results of ponding
The emor of during are under given and and
the 85%) within the Ification. The given

measurament uncertainty already includes other all sffects by according to the standard method, UKAS Lab14, Therefore,
those parameters have nol been sssessed saparately.

Tolerance and Decision rules:

of the

of the device are done based on direct comparison of the relevant

measuramant rasults with the tolerances and decision rule are prescribed by the cusiomer.
Decislonrule: [ Choice A Binary Staterment for Simple Acceptance Rule (w = 0}, Specific Risk < 50% PFA.

[2] Cholce B Non-binary statement with guard band (w = 1 U), Pass or Fai Specific Risk <2.5% PFA and

Condiion Pass or Gondifion Fail Specific Risk < 50% PFA.

[0 Choice G Customer defined, Cusiomers may define artitrary mufiple of 1 o have applled as guard

it iy el d1iln
EKEH Technology Linied

band (w=r U) .
| PFA ~ Probabiity of False Accept

Q\MO{(OA__
{Mr. Rungrod Jenkittrakubchai)
Authorizad signatory

n3m0
2532 Sukharmet o, Bangshal, Mysesanong, Sanglok 10700

Phone: +is 2836 7000

Delivering Growth - In Asla and Beyond,

wnmslumug

CAL-FM-CO1-14: 12 Sep 2022

&= DKSH

Certificate No.;: C01223732 Page: 2of 2
Calibration Results:
Without Adjustment
Eccantric Emror: Waight to be 1/3 or 1/2 of Maximum capacity, laken from the center of the pan as a zero referance,
19l Nominal Test Value 200 (g)
(s, Refarence Points (g)
L_ A B c D E
| - 0.000 0.000 0.000 0.000
P D of the dard of weighing balance., Readability 0.001 (@)
MNominal test value (g} Standard Deviation
50 0.0004
500 0.0005
Emor of indication from nominal or ional mass value., f 0.001 (@)
Nominal Value | Comventional Mass Displayed Valus Emor of Indication Uncartalnty s
(@ @ @ ® (1]
1 1.0000 1.000 0.000 0.0010 2.03
5 5.0001 5.000 0.000 0.0010 203
10 10.0001 10.000 0.000 0.0010 2.08
20 20.0001 20.000 0.000 0.0010 203
50 50.0001 50.000 0.000 0.0010 20
100 100.0001 100.000 0,000 0.0011 2.08
200 200.0004 200.000 0.000 0.0011 2.02
300 300.0005 300,000 -0.001 0.0013 a2m
400 400.0008 400.001 0.000 0.0014 m
500 500.0003 500.000 0.000 0.0017 2.00
600 600.0004 600.000 0.000 0.0019 2.00
The End of Certificate
i - '
oy wnaslumugu

Delvering Growth - in Asia and Beyond, CAL-FM-CO1-14: 12 Sep 2027

&= DKSH

Refer to Certificate No.: C01223732 Page: 2 of 2
Statements of conformity:
Without Adjustment
Readablilty; 0001 g
Nominal Value m?:u:fn Guard band (w) | Tolerance (2) S
g ] g L
1 0.000 00010 0.002 Pass
5 0.000 00010 0,010 Pass
10 0.000 00010 0.020 Pass
20 0.000 00010 0.040 Pass
50 0.000 00010 0.100 Pass
100 0.000 00011 0.200 Pass
200 0.000 oot 0.400 Pass
300 0001 00013 0.600 Pass
400 0.000 00014 0.800 Pass
500 0.000 0.0017 1.000 Pass
A00 0.000 00018 1.200 Pass
The validity of the o cannat for places of usa, of Impeopar use.
The End of Statements of conformity
o L

Defvering Growth - in Asla and Beyond. CAL-FM-CD1-14: 12 Sep 2022



Without Adjustment
fab Mo, ESPR2Z15576

Error of indication Readobiiity:0.00lg
L5
1
a5 // =
L +——r11T]
o —
-“---““"“&.__‘
08 \_\
-1
A 10 100 " 1000
% Erroraf indication = Uncert (+} = Uncert{-} Disploy of balomee
Lower Acceptancalimit ===~ Upper L
——— Upper Specification
v
wnaslumugu
Part of DKSH Group
Certificate No.: C11220112 Page: Zof 4
Position of Standard
# 1: Center of Chambar
# 2: Temperature Sensor of UUC
# 3: Exhaus port
i
‘vertical Vessel Horizarts vesssl
=] o
Standard Installation Locations

Standard Locations (#1): Geometric center of the chamber

Standard Locations (#2): Distance from temperature sensor of UUC 2 (om.)

Standard Locations (#3): Distance from the wall 5 (cm.)

Position of Std # #2 #3
Channel of Logger 1 2 3

Definitions
Indieating Temperatuns: The average reading of indicating device which forms the integral part of the enclosure.
Mesasured Temperature: The average reading of standards at any positions or location.

Measured Stabilfy: The one-half of greatest af at any one probe,
]
greanaon wnaslumugu
il DO00F 115 veuderrnianEe 57wyt (00 SYHUTINE ARG SRR 80

Bronon 00062

0 N S . 0TI Paa O IS 444 Bt sz

436 59 vshitamasist E7 Bupuen] 011 P Bcrgones, Farsissreny S S5 Teilnd
cam s SPOC-FM-C11-13: 05 Ape 2022

Serlal No. {or ID.):
Manufacturer:
Condition:

Customar:

Calibration By:
Callbration Date:
The Method used:
Traceabllity:

SeRT

Part of DKSH Group
ficate of Calibration
Certificate No.: ©11220112
Issued Date: 19 June 2022
210010 Job No.: KSPR2207123
ALP Page: 10f4
In Candition

United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Temperature: 25°C + 04°C
Humidity: 60 %RH + 4.5 %RH
Voltage: LTVAC & 2Z5VAC

United Analyst and Engineering Censuitant Company Limited { 301 Room )
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Mr. Atachai Ngamechanat

17 June 2022

In house method, SPCC-WI-18, base on BS 2646 : Part 5
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Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 116.0 °C
Measured Corection of
Locations Temperature uuc, Hecartaiy
(°C) ('C) {£°C)

# 116,16 0.16 0.35

#2 116.21 o021 0.35

#3 11823 0.23 0.35
Temperature Distribution

Temperalure Pressura Temperature at Spread L i s
Desired | Setting | Indicating | Indicating #1 #2 #3
(C) (°'C) (*C) MPa {"C) (C) "c) (£"Cy
118 118 116.0 0.08 116.16 11621 116.23 0.35
Chamber Characterization
Indicating Temperatura Indicating Pressure Measurad Stability
("C) MPa {x °C)
116.0 0.08 012

Note: * Maximum uncertainty of the each positon
Record every 10 seconds after reaching sieady state or afler one achieved compiets cycle.
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Rack of TACSH Grow Carregtion (€) Without adjustment
Certificate No.: C11220112 Page: 4of 4 -
Without adjustment
30
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 122.0 “C
20
Measured Correction af
Uncertainty 1o
Locations Temparature uuc. = %
oo -
rc) 'c) {£°c) i =
# 122.27 0.27 0.35 '
20
2 12233 0.33 0.35 %
# 12234 034 036 4'“
-5.04-
Temperature Distribution L] 10 1s 120 130 135
= uue('e)
Temperature Pressure T at Spread Locati
" .
Desired | Sefting | Indicating | Indicating # # # L2 wuez w# =Uncer (=) =Uncer (-]
("C) {°C) (°C) MPa {"C) (°C) 'c) (£*C)"
122 122 1220 012 12227 122.33 12234 0,38
Chamber Characterization Temperature Distribution @ 116°C
il + = St Job_MNa. KSPRZ20TIZE
] p Pressure Measured Stability 1210 Witheut t
(°C) MPa (£°C)
120.0
1220 012 020
Mote: * Maximum uncertainty of the each position 9.0
Record every 10 saconds after reaching steady state or after one achieved complate cycle. 1RO 4
fiedi]
The End of Certificate 1160 —— ~
us.0
4.0
EY
1z 0
I Time (Interwl= 10 sec)
10 20 30 40 80 60 70
# — 2 —n3
] ]
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Temperature Distribution @ 122°C
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180 General
T 10
5% ‘ime (Infervals 10 sec) =B m] 1. @wlid = O
10 20 0 40 50 &0 70 = = 2. e Maln Switch = o
Ll — 2 —#3 [ =} 3. mwiu Selector Key = 0
(m) o 4. nsusRkR Pressure & Temperature = l
= [m] 5 mowieu Timer = O
= o 6 7@ (DRAIN ) = O
= | m| 7. #mv Door seal ] O
= o 8. viosaueli =] =]
= O 8. RSl ( EXHAUST ) = a
= (m] 10, a@nminato = o
] o 11, AATEuIRRDY A Anufiaato = [m]
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Service Engineer
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Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE - 1. Atornic Absorption Spectrophotometer *Agllent Technologies”
Model AAZA0FS, Serlal Mo, MY13160001
2. Working standard solution " Incrganic Ventures™
Multi Analyte Custom Grade Solution, Lot No. S2-MEBT0R640
SUBMITTED BY : United Analyst and Enginesring Consultant Co, Ltd.
3 Soi Udomsukd, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

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

2, Estimation Uncertainty of Measurement in Analytical Chermistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0,50,0.70 me/l at 228.8 nm.Cd, 0.10,0.20,0.30,050,0,70 mg/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 me/L at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 mg/l at 2483 nm Fe, 0.20,0.50,0.76,1.00,1.50 meg/l
at 2170 nm.Ph, 0,05,0.10,0.30,0.50,0.70 me/l at 279.5 nm.Mn, 0.10,0,30,0.50,0.70,1.00 me at 232.0 nm.Mi,
0.05,0.10,030,050,0.70 ma/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST *Carlo Erba”, “PanResc AppliChem™
Cadmium Lot Ne. 1152457, Chromium Lot No. 1793249, Copper Batch No. T1170984, Iron Batch No, T1260874,
Lead Lot No. 1227873, Manganese Batch No. T1092284, Nickel Batch No, TZT0178A, Zinc Batch No, TE201404
AMBIENT CONDITIONS : Temperature 22°C  Relative humidity 58 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference
Material traceable to National Institute of Standards and Technology ( NIST ) by b platical Chemistry
Laboratory. The results are attached herawith,

Calibrated by 1.2 A d by.
( Mr. Danai Srithongkum )

2. Bitipal

{ Mr. Atipat Ratana )

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

Reguest No. 25-66 / 0323 1/5 MTC. ACL. No, 387 / 66
CALIBRATION DATA
1. Noise Level
Elernent Cd Cr Cu Fe Pb Mn i Zn

0.0020 0.0000 0.0008 DL0000 ~.000% 0.0021 -0.0016 -0.0022
0.0015 0.0006 0.0005 | 00009 | 00014 | 00018 0.0002 -0.0023
0.0014 1.0006 0.0010 | -0.0009 00015 0.0008 00004 | 00015
00021 -0.0008 0.0012 0.0010 00005 0.0005 -0.0008 | -0.0004
Q0020 -0.0012 0,0004 0.0003 -0.0004 0.0001 -0.0029 -0.00

00021 00011 0.0011 0.0003 00006 00009 | -0.0002 | -0.003
00017 L0002 | 0.0001 00015 0.0010 0.0007 00001 -0.0016
0.0024 -0.0012 | 00004 | 00002 00008 | -0.0005 | -0.0012 | 00019
00011 00002 | 00015 | -0.0004 0.0004 00008 | -0.0003 | 0007
Absorbance 0007 00000 0.0009 0.0004 0.0001 0O01Ss | -0.0008 | -0.0024
0O0e | 00004 | 0.0004 0.0000 0.0006 0000 | 00005 | -0.0016
0.0016 | 00025 | 00003 | 00005 | 00008 | -0.0004 | -0.0013 | -0.0016
00018 -0.0014 0.001 00009 -(u0006 0.0010 -0.0004 -0om7
00019 | -0.0006 | 00011 10008 | 00011 00004 | 00003 | 00005
0.0024 0.0003 00005 | 00012 | -00002 | 00012 | 00006 | -0.0011
0.0023 00012 0.0006 -0.0007 0.0002 10014 -0.0012 -0.0013
00020 | -00014 | 00009 | 00018 | 00003 0.0012 | 0.0012 | -0.0013
0.0010 -0.0015 0.0002 0.0004 0.0017 0.0011 Q0018 | 0.0013
00016 | -0.0011 00013 0.0003 0.0007 00026 | 00006 | -0.0006
0.0001 -0.0007 0.0009 -1.0003 0.0008 0.0008 0.0000 -0.0001
Average Absorbance 0.002 0.0 0.001 0,000 0.000 0.001 -0.001 -0.001

Continue 2/5
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2. Precision 8. Trueness
Harment] Cone. A Ave.| so |esRsol 3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
(me/) Abs, | Value of AM|  Reading Error of M Error of M Uncestainty
002 | 0.00es| 00084 | 00090 0.0089 | 0.0089 | 0.0090 0.0086 | 0.0092 | 0.0090 | 0.0085 | 0.009| 0.0003| 288 {mg/l fmg/l mg/) (%) fme/l
cd | 030 |0.0993] 01001 | 0.1007 | 01008 ] 0.1008 | 0.0995 | 0.0997 | 0.0998 | 0.0999 | 0.0996 ] 0.100] 0.0008 | 0.05 02002 002 001 400 £0.005
070 | 0.2238 | 0.2229| 0.2208| 0.2209 ] 0.2243 | 0:2233 | 0.2235 | 0.2231 | 0.2251 | 0,220 0.224] 0.0007] 033 Lz A0 025 L0 LA 2 0.0+
0.10 | 0.00es | 0.0087 | 0.009a | 0.0086 | 0.0088 | 0.0091 | 0.0099] 0.0095 ] 0.0076 | 0.0085 | 0.009] .00 7,25 L DATS s S8t 2000
a 0,30 | 00257 | O 5| 0.0255 | 0.0270 | 0.0266 | 0.0258 | 0.0261 | 0.0262 | 0.0274 | 0.0262 | 0.026 | D000S | 2.25
d AR5t ] 00265 10,0255 10 3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
0,70 | 0.0573| 0.0590] 0.0se0| 00576 00578 | 0.0579| 0.0593] 0.0509] 0.0586 | 0.0594 ] 0.058{ 0.0009 | 151
Element | Standard Value of RM| Reading | Error of Error of Uncertainty
0,05 | 0.0083 | 0.008a | .008a | 0.0075 | 0.0086 | 0.0086 | 0.0081 | 0.0080] 0.0087 | 0.0082] 0.008] 0.000 | 5.45
{ma/l) g/l (medd) (%) (ma/t)
cu | 030 [00930] 00asa| 00026 00920 0,003 | 00932 0.0a28] 0.0021 | 0.0427 | 0.0836 | 0.045] 0.000s | 141
0,1001 0,101 0,001 030 + 0,009
0.70 | 0.0981 | 0.0992| 0.0990| 0.0997 | 0.0977 | 0.0986 | 0.0990| 0.0982] 0.0988 | 0.0980 | 0.099| 0.0008 | 063
o 03003 0,293 0,007 203 <0012
0.10 | 0.0109] 0.0104] 0.0087| 0.0100] 0.0087 | 0.009a | 0.0102] 0.0092] 0.009a | w.0100] 0.010] 0.0007] 753
0.7007 0,688 0053 752 0023
fe | 050 |0.0456| 00442 | 0.0a50| 0.009a | 0.0450| 0.0955] 0.0055 | 0.04a1 | 0,048 | 0.09aa] 0.045] 0.0008 ] 1.27
1.00 | 0.0904 | a.0901 | 0.0891 | 0,087 | 0.0873 ] 0.0901 | 0.0876] 0.0886 | 00879 00901 [ 0.089 ] 0.0012] 138 3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
020 | 00053 00059 | o.o10a| 00102 | 00100 | o100 | noioz| oot03| 00115 0.0117] 0.010] 0.0007| 6,85 Elamai] Standane Vabie of W] P || Eer P i S
b | 070 |0.0304| 00336 010336 | 010328 | 0.0338 | 0.0306] 0.0336 | 0.0331 | 0.0343 | 0.0350] 0,034 0.0007 | 202 (o) gt e/t %) e
150 |0.0709 | nomia| 00706 | 0.0713] 0.0698 | 0.0718] 0.0712] 00713 00715 | 00719 | 0,071 0.0008 ] 090 i v = = T
0,05 | 0.0115] 0.0130] 0.0131 | 0.0127| 0.0135 | 0.0136 | 0.0120 ] 0.0133] 0.0120] 0.0130] 0.013] 0.0006 | 488 cu Py e o0 T RS
wmn | 030 | 0.070s] 0.0700] 0.0718] 0.0708| 0.0700 | 0.0705 | 0.0710] 0.0898] 0.089a] 0.0700 [ 0.070| 0.0007| 0196 o0n asTs e A G
070 |01619] 0.1633] 0.1646 | 01658 | 0.1608 [ 0. 161 0.1632] 0.1610] 01636 [ 0.1652] 0.163] 0.0014 ] 0.3
010 [ 00113 0.0105| 0.0113 | 0.0114 | 0.0810 | 0.0113| 0.0117 | 0.0112 ] 0.0107 | 00117 | 0.011 | QL0004 | 3.45
N | 050 {0.0s09| nosi7] cosos| n.os02| 00517 ] 0.0516] 0.0516 | 0.0523] 00518 0.0503 | 0.051 | 0.0007| 138
1.00 |0.0957 | 0.1006 | 0.1008 | 0.1006 | 0.0996 | 0.0998] 0.1007 | 0.1000| 0.1013 | 0.0995 | 0,100 0.0008 | 0.55 Continue 4/5
0,05 | 0.0315| 0.0309] 0.0322| 0.0308 | 0.0823 | 0.0312| 0.0313] 0.0319] 0.0308 ] 0.0311 [ 0.031 | 0.0007] 235 INBUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
zn | 020 |0a70s| 0728 01688 0.1693] 0.0711 | 0.0700 ] 0.1700 | 01707 | 01708 | 0.1688] 0.170] 00012 | 0.70
010 | 03555 0.3572] 03548 0.3560] 03559 | 0. 3550 0.3579] 03852 0.3570 ] 0.3573] 0.356 ] 0.0011 [ 031
Continue 3/5
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3.4 Reading on wavelength- Iron (Fe) at 2483 nm. 3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.
Standard Value of RM| Reading | Emor of Measurement | Emor of Measurement | Uncertainty Flement | Standard Value of RM|  Reading | Emor of M Error of M Uncertainty
(mg/ly (gt} (ma/l) (%) (mg/) imgl (mg/) (ma/l) (%) {ma/
0,100 00595 -0.005 5.00 + 0.014 0.1001 0.103 0.003 290 + 0,013
Fe 0.500 0474 0,026 5920 + 0016 Ni 0.5005 0.501 0.001 0.10 + (.018
1.000 0,950 0.050 500 + 0029 L0010 0.987 0014 140 +0.032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm. 3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Elernent | Standard Value of AM|  Reading Ervor of M Ermar of M Uni i Element | Standard Value of AM|  Reading Error of Measurement | Eror of Measurement | Uncertainty
{mg/l (mgA) (ma) (%) (/) (mg/) (me/l) (mg/l) (%) (mg/l)
0.200 0.207 0.007 3.50 £0.014 0.050 0046 -0.004 8OO + 0013
Pb 0.700 0673 0,027 3.86 + 0.030 Zn 0.300 0311 0011 36T + (0.013
1.500 1.417 -0.083 553 + 0.061 0.700 0665 0,035 5.00 = 0.019
3.6 Reading on wavelength- M (Mn) at 279.5 nm. Rernark : The reparted uncerainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)
Standard Value of AM| Reading | Emor of it | Eror of Me t | Uncertainty which gives a lavel of confidence of approximately 95%
(sl {mg/l) (g} {96} (gt
0.04995 0.046 0,004 7.91 + 0,005 Approved by.
Mn 0.29970 0.294 0.0057 150 +0.007 (Mr. Danai Srithongkum) L Wong
059930 0.694 ; B
0.0053 076 <001 uibingl v o SenianFachpigabQfficer
(Mr. Atipat Ratana) Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023
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< Agilent Technologies
Agilent 5110 and 5100 ICP-OES 1 Agilent 5110 and 5100 ICP-OES ]

Preventive Maintenance Checklist ) Preventive Maintenance Checklist J h

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 Sys"em Information
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,

op SWo iy
For more information about Agilent Technologies services please vizit our web site using the following Instrument system name and ID 1°p i
URL httpy/ fwww agilent.com/en-us/services/analvtical-instroment-services
2 SO e

Customer Information Instrument system site and loeation UAE [ 2vd Plor WALy
# Customers should provide all necessary operating supplies upon request of the engineer,
« For using HF upplications, the instrument should be returned to its standard sample ; . _ .

introduction system, List system component product numbers. List the serial numbers of each component,
A cust rep ive should be available to the engi while performing the preventive 1. G RGA L Wy LRivSiy

maintenance procedures, =
o i ¢ : ’ y . o Bl A 2, Bol- 019%%

ny parts, not included in the Parts Lists section of this document, are not part of the recommended

» If a system requires the use of additional or special procedures and/or parts for the instrument

2
Preventive Maintenance service, nor are they included in the price of this service, 3 3,
service, then these must be ordered separately and charged as a repair, which may incur additional 4

B.
Service Engineer’s Responsibilities : =
»  Only complete/printout pages that relate to the system being serviced, -
= Complete empty fields with the relevant information g -
« Complete the relevant checkboxes in the checklist using a “X" or tick mark *+" in the checkbox. B 8
*  Complete Not Applicable check boxes to indicate services not delivered, as needed. g o
#» Complete the PM service in the order of the tasks listed, o 5

«  Complete the Serviee Review section together with the customer.

ICT-OES Configuration table Cirele the type or write in the type if other
Nebulizer Type SeaSpray (L;u;‘leD other
Spray Chamber Cyelonic Single Pass | é}'cionit Diouble Pass ,l‘ other
Torch Radial | Dual View) other
Injector Dismeter 2.4mm il-Smmj 1.4mm | 0.8mm | other
Injector Material Quinrtz {\'Caram-i_bI other
lssued: 3 February 2017, Revision: 1.1 Copyright & 2017 Agilent Technologies lssued; 3 February 2017, Revision: 1.1 Copyright © 2017 Agilent Tgchnologies
Page 1 of 8 . N Page 20f 8 .
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Mai e Checklist J

General Preparation

& Discuss any specific questions or issues with the customer prior to starting,

@ Review the instrument logbook.

a Perform general external inspection of system for cleanliness,

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

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

& For HF lication L AT lard sample introduction system was not installed, ask the
customer to install it wa

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

Pre FM.

Inspect and clean the system

@ Look for any obvious external damage or problems.
g 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 saumple introduction components and record any required maintenance in the Service
Engineer Comments and notify the as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table,

Replace the polychromator purge filter,

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VIW instruments.

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

0¥ Replace air inlet dust filter,

@ Replace high capacity air inlet dust filter element if installed, w0

@ Remove and clean instrument water inlet filter.

EBEECEO0, B

G8481A Cooling water system

d Section NOT Applicable
@ Drain cooling fluid and remove any particles from the chiller reservoir
@ Remove, clean and reinstall water inlet metal mesh filter,
6_ Re fill with Polyclear cooling fluid.
Clean the cooling system Air filter and the 1 by comp 1 air or cleaner,

Agilent T;rjmaingies

Issued: 3 February 2017, Resvision: 1.1 Copyright @ 2017
Page 3 of 8

- Agilent Technologies

[ Agllent 5110 and 5100 ICP-OES

Fr tive M. Checkli

N

@ Water Flow
@ Gas Flows

& RF Generator
2 Camera Test
g Optics Test
@ Nebulizer Test

Instrument Performance Test Results Table

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

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Rudial Axial*
Zn 213,867 nm SRER 4\ah-( BI6A. D ATTH By 2
Mn 257.610 nm SRBR WO 7 MUY (%07 DA ¢
Al 396.152 nm SBR 19 4.9 23 eB
K 766,401 nm SBR 5.4 %8 6.4 297

* Axial result is not applicable for GEO1EAA, GROIZAA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.4 and above only.

Test Result

Subsystem Communications Test

Alr Flow o
Water Flow i’(‘ A%
s Flows _'i_“' M
RF Generator 'f-'O’.IIJ>’
Camera Test o
A
'I'Y
Optica Teat
Nebullzer test

[ 1ssued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agllellt’['gchnnlog?_u
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‘£ Agilent Technologies

Agilent 5110 and 5100 1CP-OES
Preventive Maintenance Checklist

M

SPS 3 Auto Sampler

@ Section NOT Applicable

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

2 Clean X and ¥ axis slide shafts.

O 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,

SPS 4 Auto Sampler

& Section NOT Applicable

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

O Clean the auto sampler cover panels, il cover kit is installed, with domestic window cleaner

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

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

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

AVS 4. 6.7

@ Section NOT Applicable

O Replace valve rotor seal

Check fittings for signs of leaks

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

ooo

E

Check position of Zn peak, adjust if required.

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

Perform Instrument Calibration.

Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PAL

For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

@ Subsystem Communications Test
d  Air Flow

coocoa

E

Agilent Tiu-hnn]ogleﬂ

Isaued: 3 February 2017, Revision: 1.1 Copyright @ 2017
Page 4ef 8

Agilent Technologies

Agilent 5110 and 5100 ICP-OES 1
Pr 3 AR Checkli J

ICP-OES Status Results Table

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

Measarement Standby Mode Plasma On

Mains Voltage 204 K40 VAC RO VAC
Malns Current 0. %04 A SRLT Y A
Instrument Temperature T i RE.T g
RF Adr Flow (sensor speed) \5:0 Hz LERN] Hz
Plasma Exhanst Temperature No measurement .7 e
Water Flow Oscillator No measurement 1.64 L/min
Water Flow Detector V.08 L/min 106 L/min
Water Inlet Temperature ®.0 " (3] "W
Polychromator Temperature .0 C 380 °e
CCD Temperaturs -8 c -01.8 g
Thermal Stabilizer 30 c B0 %
Argon Supply Pressure 671,94 kPa £07.33 kPa
Purge (as Supply Pressure*| 61490 KPa 4T 40 kPa
Dption Gas Supply Pressure® | wik kP Wil kPa
Nebulizer Flow No measurement 0.70 L/min
Mebulizer Back Pressure No measurement VeA. €3 kPa
Plasma Gas Flaw No measurement h et L/min
Aunxilinry Gas Flow No measuremsnt 1.00 L/min
RF Power No measuremant s] w
RF Supply Current No messuremant 8.663 A
RF Supply Voltage No measurement 18460 v

*1 If option installed

[ Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent Tschnulrrs:les
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- Agilent Technologies

Agilent 5110 and 5100 ICP-OES ] Agilent 5110 and 5100 ICP-OES }
Preventive Maintenance Checklist J ) Preventive Maintenance Checklist )
1CP-0OES P 1 Tabl @ 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
e deon e B g e — T = Comments box below or if necessary, in the customer's 14 records,
Axial Pre-Optic Window G8010-88014 %8;};?&%?0111& \
Radial Pre-Optic Window GE010-68015 All | Service Bn Cammerits foptio
Polyclear Cooling Fluid GA202-80010 GR4BIA If there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box,
Puirge Gas Filter GEO10-60136 All 1
Alr inlet filter GEMIO-68002 Al |
High Caparity Air Filter GEO10-80189 Optional

Rotor seal for 6-7 port valve for s z :
AVEB/T GR4O4-B0002 GE494A/GR480

f\:‘;; seal for 4 part valve for GB493-B0002 GS4BIA

Rinse solution to rinse station

2 B % 1m GE410-80123 SPS 4
Barb connector 2 5mm-1.5mm 1D GE410-50124 P54
PVC waste tubing.8mm od x Smm GR410-80122 Sps4
id, Zm
Additi Parts may be reqgu from  stock:
s drivm hell b i NS i Other Important Customer Web Links
Uther important Lustomer Web 1inks
Z nxis drive belt 5410047400 SPS 3 !
i gnw to get information on your product:
Fecigalds ping teting, VO Literature Library - hutp;//wyw.agilent.eom/en-us/ products/ icp-oes/icp-oe /5110-hep-
SolvaFlex, 3 bridged, S SPsd | wm ‘ S B
@ Need to know more? - http://www adilent.com/crosslab/university/
Restore system Ak ;
8 Need technical support, FAQs? - http://www agilent.com/en-us/support/ landing/icp-oes
For HF applications, ask the customer to reinstall their sample introduction system, 8 Need supplies? - 1 (chem/s les

Leave system in an idle state: on and purging. Service CO]!IE].EﬁO]l

Guidance: If the PM service is performed prior to a qualification service, then use the qualification

: . ATEEHIRT . . T Ny E0%Y
procedure as a guide for final instrument set up and checkout. Service request kil Date service pleted ‘
Service Keview Agilent signature Hoveit T Customer si T
ﬂ/ Affix the PM sticker to the system or instrument loghook based on the customer's request.

O Complete the Service Engineer Comments section below if there are additional comments, Document part number: GR014-80075
Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent Tichnr)]ogies lasued: 3 February 2017, Revisiom: 1.1 Copyright & 2017 Agilent Technologies
7 ]
Page Tof 8 . Page Bof &
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Tt — -
| Report Summary Resolution Test Pass
inzrumant Maodel Agilent 5100/5110 VOV ICP-OES Element Wavalength  Specification  Width
Instrument 10 GROTIAGBO15A N (174.213 nm) 5940 662
Instrument Serial Number MY 18030001 As (188980 nm) 2820 6.20
Software Version 7.3.1.9507 C (183.027 nm) = 11.50 B35
=820 B.41
Firmware Varsion 3442 Mo (202.032 nm}
Test Before PM Cr (206,158 nm} 51340 a.04
[ Zn (213.857 nm) = 8.70 6.62
Tast Completad On 11/3002022 9:35:32 AM i A58 <850 413
| Co (228615 nm) £17.20 17
Fastilt Sumnacy B3 {230 424 nm) =540 7.21
Subsystem Communications Test Skipped Mn (257 £10 nm) £13.30 8.50
Air Flow Test Skipped Mn (260.568 nm) £20.30 1433
T Skipped Cr {267.716 nm) =1.00 814
e o Tout 5 Cu (324 754 nm) =25.00 1898
Geg Flows Tesl ot Cu (327 285 nm) 21420 11.24
RF Generator Test Skipped Sr (338,071 nm) £33.50 24.47
Camers-Teel Skipped Ba (455403 nm) <44.00 33.88
Optics Test Skipped Sr (450.733 nm) = 36.00 17.22
skipped Ba (493 408 nm) £36.00 2548
Advanced Valve System Tast Ba (514,171 nm) 542,00 25.47
Resalution Test Pass Ar (875283 nm) 57400 59.82
Sensitivity Test Pass ¥ (786 491 nm) = 80.00 G4.84
Precision Tast Pass
— _

Page 10f4 Paga2of 4
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Femm Test Pass
Radial
| Etament Wavelength Spacification  Method  Ratio Standard Blank

As (188.980 nm) =460 SRER 1477 1156.5 555
Se (196,026 nm) =410 SRBR 1114 1185.3 ar.7
Zn (213,857 nm) = 14210 SREBR 4100.6 51959.5 158.6
Pb (220.353 nm) 2460 SRBR 182.5 28088 185.7
Mn (257 610 nm) =3518.0 SRER 110847 2B4165.0 BETEB
Al (386.152 nm} =54 SBR 75 480479 E770.5
Ba (483,408 nm) =340 SBR 1074 1887710.3 174075
K (786.4%1 nm) =18 SBR 51 1008059 16626 4
Auxial
Element Wavelength Specification  Method Ratio Standard Blank
As (188.980 nm) = 2080 SRER 23459 3056.4 1529
S (186026 nm) = 158.0 SRER 2181 38651 218
Zn {206.200 nm) =2340 SRBR 13065 15850 4 144.5
Zn (213.B57 nm) = 17430 SRBR B364.0 1530378 4764
Gd (214,438 nm) = 4227.0 SRER 77185 1432402 3428
Ph (220.353 nm) = 3200 SRBR 5763 144652 5804

| Mn (257 610 nm) = 10625.0 SRBR 318421 1411257.2 19588
Cr (267.716 nm} = 10480 SRER 44821 1831108 1632.2
Cu (324,754 nm) 219.0 SER 482 3714875 78E2.9
A1{396.152 nm) z6.0 SER 149 278447 .4 17652.6
Ba (483 408 nm) z60.0 SBR 1906 100615273 525198
K (766481 nm} =240 SBR Ba 19221634 508581

Page3aof4
]
wnaslumugu

Report Summary

Inatrument Mode! Agilent 510045110 VDV ICP-OES

Instrument 1D GED11AIGED5A

Instrument Serial Number MY 18030001

Software Version 7.3.1 9507

Firmware Version 3442

Tested By PM Functional test

Test Completed On 11/30/2022 11:43.36 AM
Result Summary

Subsystem Communications Test Pass

Air Flow Test Pass

\iater Flow Test Pass

Gas Flows Test Pass

RF Generator Test Pass

Camera Test Pass

Optics Test Skipped

Advanced Valve System Test Skipped

Resolution Test Skipped

Sensitivity Test Skipped

Pracision Test Skippad

Subsystem Communications Test Pass

Ajr Flow Test Pass

30% Alr Flow {relative 755 Alr Flow (relative

spe speed)

14.00 19.00

Water Flow Test Pass

RF Water Flow(Limin) ~ Camera \Water Flow  Water Inlet Temperatura

{Limin} *C)
144 105 18.51
Page 10of 2
]
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[Procision Test Pass
Radial
Element Wavelangth P d
alua % RSO
A (186.980 nm) =280 0.82
Se (196,026 nm) 2280 o7
Zn (213.857 nm) <150 043
Phb (220353 nm) =260 076
Mn {257 610 nm) =1.50 080
Al (386,152 nm) <150 0.48
Ba (493,408 nm) 5150 0.8s
K (756451 nm) =160 042
Aaial
Element Wavelengih fication M d
Walue % RSD
As (188880 nm) =150 0.57
Se (198.026 nm) =150 0.7e
‘ Zn (208200 nmj) =180 061
Zn (213,857 nm} =150 05
Cd [214.438 nm) =150 0.55
Pb {220.353 nm) =150 .52
Mn (257610 nm) =150 .54
Cr (267.718 nm} =150 0.54
Cu (324.754 nm) =150 0.69
A1{396.152 nm) 51,50 081
Ba (453 408 nm) =150 0.85
‘ K (785 491 nm) <150 122
1
Page 4 of 4
]
wnaslun AN
Gas Flows Test Pass
MNebulizer Actual Flaw Back Auxiliary Actual Flow Back
Target Flow Pressura Target Flow Pressure
o7 0.70 163.37 200 188 108.4%
Makeup Actual Flow  Back Plasma Actual Flow  Back
Targel Flow Pressure Target Flow Pressure
200 2.00 112.85 18.00 17.91 2346
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 147 437
RF Oscillator Test Passed
RF Oscillator Freguency 0,000
(MHz}
Waork Coil Current (A} 45088
RF Power Supply Current {A) 1.987
Camera Test Pass
Integration Time  Standard Deviation  Status
(ms)
Electronic Offset Test 1000 5.305 Passed
Dark Current Test 6000 0.578 Passed
Asray Test 5 0024 Fassad
Linearity Test 0118 Passad
Page 2of 2
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Report Summary _l Resolution Test Pass
Instrument Mode! Agilent 5100/5110 VDV ICP-OES Elament Wavalangth Specification  Width
Instrument I GEOAIGEO15A M (174,213 nm) 940 679
Instrument Senal Numbsar MY18030001 As (188.980 nm) =8.20 6.09
Saftwars Version 7.3.1.8507 C {183.027 nm) = 11.50 829
Firmware Version 3442 Mo (202.032 nm) S 820 630
Tested By PM Performance test Cr (206.158 nm) =13.40 805
Test Completed On 113012022 12:10:42 PM EmRTA O =40 S
Pt (220.353 nm) =850 7.02
O —— Co (228,515 nm) =17.20 1187
Ba (230.424 nm) =840 7.38
Subsystem Communications Test Shipped Mn (257,610 nm) $13.30 948
Air Flow Test Skipped Mn (260.588 nm) £20.30 14.25
Water Flow Test Skipped Cr (287,716 nm) <100 7.94
s et — Cus (324.754 nm) £25.00 18.58
RF Generator Test Skipped CuAETaae =120 e
Sr (338071 nm) <3360 24.44
Camera Test SHpyied B (455,403 nm) s 4400 33.88
Opties Test Pass Sr {460 733 nm) 36,00 17.51
Advaricad Valve System Test Skipped B3 (493,408 nm) = 36,00 25.56
Ba (514.171 nmj =42.00 2498
Resolution Test Pass Ar (675,283 nm) <74.00 5028
Sensitrvily Test Pass K (766,491 nm) = 80.00 6563
Precision Test Fass
Optics Test Pass
Radial Hxial
Intensity 5674608 5823476
Wavelength  737.212 737,212
Page 1cf4d Page 2 of 4
L
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Sensitivity Teat raes l Precision Test Pass
Fadial Radial
Elament Wavalangth Specification  Method  Ratio Standard Biank i gth —— "
s (188,980 nm) =460 SRER 1478 11483 548 Walue % RSD
Se (196.026 nm) =410 SRBR 1116 12228 1010 As (188980 nm) 260 0.60
Zn (213,857 nem) = 14210 SRER 43750 s25023 1437 Se (196025 nm) S 260 e
Ph (220353 nm) 2480 SRER 1998 2744.4 186.5 Zn {213.857 nm) 5150 0.28
Mn {257 610 nm) = 3518.0 SRER 12801.7 2856913 496.0 Pl (220,353 nm) <260 Q.59
Al (396152 nm) 234 SBR 28 526886 48738 Min (257 E10 nm) <150 028
Bz (483.408 nm) =340 SER 154 6 22872816 146851 Al (398,152 nm) =150 028
K (766481 nm) =18 SBR 64 1087018 143509 Ba (483 408 nm) 5150 0.59
i K (T86.491 nm} =150 023
Element Wavelength  Specification  Method  Ratio Standard  Blank foiiad
As (188,880 nm) = 2080 SRER 2424 3701 1548 Element 2 e
Se (196,026 nm) = 158.0 SRER 2261 41345 289.3 As (188,980 nm) <150 071
Zn (206 200 nm) 22340 SRBR 11268 13782.0 1465 Sa (196,026 nm) =150 043
Zn {213,857 nm) = 17430 SRER B400.8 1771663 4425 Zn {206,200 nm) =150 .46
Cd (214.436 nm) 242270 SRER 0018 1266842 3218 2n (213,857 nm) <150 037
P (220,353 nm) 23200 SHBR 5363 12809.3 5328 ©d (214.438 nm) 5150 048
Mn (257 610 nm} = 10825.0 SRBR 308452 1287885.0 17388 Pb (220,353 nm) <150 048
Cr (267,718 nm} 2 1048.0 SRER 43960 1673366 14244 Mn (257,610 nm) s150 0.74
Cu (324 754 i) 218.0 SBR 52.1 3736007 70334 Cr (287.716 nm) 51850 026
Al (396,152 nm) =60 SBR 16.8 2683577 151124 Cu (324,754 nm) =150 0.51
Ba (433,408 nm) =60.0 SBR 2252 101734415 449717 Al (396.152 nm) £1.50 0.45
K (766481 nm) z24.0 SER 387 18741382 480857 Ba (493 408 nm) 5150 0.81
K (760,481 nm) =150 0.84
Fage3uld Page4ofd
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DQE Services Co,Lud, DOQE Services Co,Lid.
DQEe Services 280l Ladprao-Wanghin 55, Ladprao-Wanghin Rel., Ladpeat, Ladprao, Bangkok 11230 [ - DQE . 32 Soi Ladpreo-Wanghin 55, Ladprao-Waaghin Rd., Ladpres, Ladpre, Bangkok 10230 R
§ 2 Services
Phone 66 (0)2 538 2034, Email : dgeservicesinfodgmmil.com A iz Phone : 466 ()2 538 2054, Email : dqeservicesinfo@gmail com e s
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

Certificate No.:  SP22-016 Page | of 5 Certificate No.:  SP22-016 Page 2 of 5
Customer :  United Analyst and Engineering Consultant Co.,Ltd, (Head Office) Environment Condition ; Ambient Temperature 25 4 5 "¢
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Relative humidity 55 +20 YRH

Baogkiel0290 Calibration method : In-house method CP-01 Based on ASTM E275-08
Location of calibration :  Laboratory 315 Certified Reference Materials :
o : Vis & .

o Rv-¥ieoe Material Serial No, Certificate No. Due date
Manufacturer :  Agilent Technologies Absobunce Standard set 25760 95935 22 October 2023
i Cary 60 Absobance Standard set 25757 95929 22 October 2023
Serial No.:  MY15410009 Wavelength Standard set 25806 95916 22 October 2023
ID No. : NIA Wavelength Standard set 25758 95915 22 October 2023
Received Date : 23 May 2022 Traceability This certification is traceable to the International System of Unit maintained at National -
Calibration Date: 23 May 2022 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Issue Diate : 26 May 2022 Spectral Band Width of UUC: 15 nm,

Condition Instrument :  Good Scan Speed of UUC 90 nm/min
Cilibrated by ; Jw W Approved by : Wara Scan Interval of UUC:  0.15 nm.
{ M. Tanawut Rittidach ) { Ms. Chonthichs Sangngern )
Technical Magie Quality Mansger tution of UUC: Ph ic 0.0001 Abs.
The calsbration result is applied coly tn the sbove calibratod fiem md was found i d i ik ly.
Wavelength 0.1  am.
The measuremen capability af the lnborsory and i ili 0 i i realized ai th
natinoal standards lasommory. This cenificate may not be reproduced othes than in full exisept with the prior writien appeoval of the DQE'savwes Co., Lk 1]
v naslumugu
FM-T08-2 RO /1172028 FPh-708-02 ROL 1/11:2021
DQE Services Co Lid. THIE Services Co,Lid,
. 32 Soi L Wi . in Rel, \ ra [} - 2 Soi ) in Rd., \ ]
DQE Services 32 Sed Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpran, Bangkok 10230 ) DQE Sonidoes 32 Soi Ladprao-Wanghin 55, Ledprac-Wanghin Rd., Ladproo, Ladprao, Bangkok 10230
Phone ; +66 (012 538 2054, Email : dgeservicesinfodigmailcom mcrms Phone : +66 (002 538 2054, Email : dgeservicesinfoifgmail.com weIum
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 3 of 5 Certificate No. : SP22-016 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMz Values UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
() (Abs) {Abs) (Abs) (Abs) k
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor 0.0000 0.0001 -0.0001 0.0050 2.00
235
{nm.) (Abs) (Abs) {Abs) (Ahs) k 0.7478 0.7421 0.0057 00056 2.00
0.0000 0.0000 0.0000 0.0028 2.00 0.0000 0.0000 0.0000 00050 2.00
. 0.5787 0.5755 0.0032 0.0031 2,00 237 08685 - i 0,0059 260
1.0490 1.0436 0.0054 0.0029 2,00 0.0000 0.0000 0.0000 0.0050 2.00
313
2.1900 21847 0.0053 0.0075 .00 02912 0.2896 0.0016 0.0031 2,00
0.0000 0.0000 0.0000 0.0028 2,00 0.0000 0.0000 0.0000 0.0050 2.00
g 0.5607 0.5588 0.0019 0.0034 200 350 e i T 0.0055 200
1.0247 1.0232 0.0015 0.0035 200
21229 2.1211 0.0018 0.0082 200
0.0000 0.0000 0.0000 00028 2,00
o 0.5236 0.5197 0.0039 0.0029 200
0.9634 0.9625 0.000% 0.0028 2.00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 =0.0001 0.0001 0.0028 2.00
481 0.5191 0.5171 0.0020 0.0031 2.00
o 1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0.0000 0.0028 2.00
- 0.5523 0.5509 0.0014 0.0030 2.00
LOBD9 1.0799 0.0010 0.0029 2.00
2.039] 20329 0.0062 0.0080 2.00
0.0000 0.0000 0,0000 0.0028 2.00
fas 0.5601 05584 0.0017 0.0031 .00
. 1.0512 L0498 0.0014 0.0029 200
1.9294 1.9265 0.0029 00082 @ ' 200 !
¢ - naslumugu

FM-T08-02 RO 171112021

FM-TOE-02 ROL 111172021



DQE Services Co_Ld,

DQE B 32 Soi Ludprac-Wanghin 55, Ludprac-Wanghin Bd., Ladpran, Ladpro, Bangkok 10230
Phane ; +66 ({1)2 538 2054, Email : dqeservicesinfo@gmail.com s e
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page Sof5
‘Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(nm.} (nm.) {nm.} (nm.} k
24172 2420 -0.28 0.18 200
279.45 2795 005 0.18 00
287.81 2875 031 0.18 00
334.06 353 0.56 0.18 200
360,93 3605 .43 0.18 2.00
41859 418.0 0.59 0.18 2.00
44594 445.4 54 018 2.00
453.66 4532 046 0.18 2.00
460,02 459.7 032 018 2,00
536.59 5362 039 018 2.00
637.98 6383 -0.32 018 2,00
43138 4310 038 0.18 200
472.50 4725 0.00 0.18 2,00
51347 5135 -0.03 018 2,00
528.88 5285 038 [ER ¢ 2.00
57317 5730 017 0.18 1m0
58535 3850 035 .20 o0
63440 684.7 -0.30 0.18 .00
74072 T40.8 -0.08 0.20 00
748.55 T48.5 0.05 018 2.00
BO7.03 807.3 027 018 2.00
ET9.28 E79.0 028 018 2.00

DQE Services Co.Lid:
DQE Services 32 Sel Ladgras-Wanghin 55 Ladprac-Wanghin Ra, Ladprse, Ladprac, Bangkok 10230 B .

Phone : +66 (012 538 2054, Emuil : dqeservicesinfo@gmail com necmam e

Remark ;= UL = Uni Usder Calinration
= N/A = Not Avniable

= The result expandied uncertaingy of taéssurommt U i sised as the standand uncertainty of mensurement mulbiplied by the coverage factor &,

which fior a nonal dissribei il converuge prbuhility of R

= * mdicates mon TISI necradied

- Endof Cerificse - wnesluniugy

FM-708-G2 RO1 171172021

CERTIFICATE OF CALIBRATION

Certificate No.:  SP23-007 Page 1of3

Cuostomer :  United Analyst and Engineering Consultant Co.,Ltd. {Head Office}

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

Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer ¢ Hitachi

Model : U-1900

Serial No. 1 2021-064

ID No. @ UAE WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date ;10 January 2023

Condition Instrument :  Used

/-"
Calibrated by : 5 Approved by : o
) U PRIYedby YaTd
{ Mr.Tannwut Ritidach ) ( Ms. Chonthicha Sangngem |
Technical Manager Cuality Manager
The calibr applicd anly e ihe shave calibrated liems nnd was orwm om dase and plnce: of culibealon ondy.
The capahilisy of the Ishorasry und s aceabiliy i s nd 5 the it of reslized it

navtlooal sandards Inboratory. This oentificate may oot be reproduced other thar in fll except with the prior written approval of the DOE Services Ca., Lad

wenaslaumuqu

FM-70802 ROD £/1172021

DOE Services Co Lid

DOE Serviees Co.Lud.

DQE Services 32 Soi Ladpro-Wanghin 55, Ladpeac-Wanghin R, Ladpraa, Ladprao, Bangkok 10230 DQE Services 32 Soi Ladpeao-Wanghin 55, Ladpicac-Wanighin R, Ladpras, Ladprao, Bangkok 10230
Phone : +66 (012 538 2054, Email : dgessrvicesinfo@gmail. com Phore : +66 (02 $38 2054, Emall : dgeservicesinfof@amail com
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP23-007 Page 2o0f 3 Certificate No. : SP23-007 Page 3of 5

Environment Condition :  Ambient Temperature 25+ 5 e
Relative humidity 535 = 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No, Certificate No. Duge date
Absobance Standard set 25760 95935 22 October 2023
Absabince Standard set 25757 95929 22 October 2023
Wavelemgth Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Calibration Results : Without adjustment

Photometric Aceuracy :

Traceability This certification is traceable to the [nternational System of Unit maintained at National -

Institute of d and T (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 4.0 am.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1  nm.

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.

enmslumug

FM-HB-02 RO 11 142021

Wavelength CRMs Values UL Reading Correction Uneertalnty Coverage factor
{nm.) (Abs) (Abs) (Abs) [Abs) k

0.0000 0.000 0.0000 0.0028 2,00
0.5787 0.575 0.0037 0.0031 2.00
= 1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.181 0.0090 0.0080 2,00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
“ 1.0247 1021 0.0037 0.0035 2.00
21229 2115 0.007% 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
s 0.5236 (L.520 0.0036 0.0030 2.00
0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
61 0.5191 0.518 00011 0.0031 2.00
1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
566 0.5523 0.552 0.0003 (L0030 2.00
1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 (LOORO 2.00
0.0000 0.000 0.0000 0.0028 2.00
448 0.5601 0.562 -0.0019 0.0032 2.00
1.0512 1.052 -0.0008 0.0030 2.00

1.9294 1.923 0.0064 twm

FM-T0E-02 RO 111172021



DOQE Services Co., Lid. DQE Services Co, Lid.
32 Soi Ludprso-Wanghin 55, Ladprao-Wanghin R, Ludpea, Ladpras, Bangkok 10230 DQE - 32 Soi Ladprao-Wanghin 55, Ludprao-Wanghin Rdl., Ladprus, Ladprao, Bangkok 16230
DQE Services Rt i inde i Services o )
Phate : +66 ()2 538 2084, Esnail : dqeservicesinfo@gmail.com Phione :-+66 (0)2 338 2054, Emall : dyeservicesinfo@gmall.com
REPORT OF CALIBRATION RERORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of §
Certificate No. : SP23-007 Page 4 of 5
‘Wavelength Accuracy :
Photometric Accuracy @ CRMs Values | UUC Reading Carrection Uncertalnty Coverage factor
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor {nm.} {nm.) (mm.) (i) I3
- (Abs) (Abs) (Abs) (Abs) i 241,54 2408 074 018 2.00
5 0.0000 0.000 0.0000 0.0050 200 o) s ko bk 200
0.7478 0.743 0.0048 0.0057 200 25870 s 5% Ol o
. 0.0000 0.000 0.0000 0.0050 200 $e22 M L2 948 9
: 0.8686 0.861 0.0076 0.0059 2.00 BALA% 30 Yo b ok 20
- 0.0000 0.000 0.0000 0.0050 2.00 41E48 417.8 0.68 021 2.00
0.2012 0.291 0.0002 0.0051 2.00 el s 980 m =
- 0.0000 0,600 o 00050 o0 453.20 4325 0.70 0.18 200
X 9.5 0.56 0l 2,
0.6448 0.639 0.0058 0.0055 200 0 e x %
536,90 536.0 0.90 0.18 2.00
637.94 637.1 0.84 0.18 200
440,74 440.0 0.74 0.18 2.00
47222 4715 0.72 0.18 200
513,70 5130 0.70 0.18 200
528.72 S2R.0 0.72 0.18 2.00
574.60 5740 0.60 0.18 2,00
58548 584.6 0.88 0.20 2,00
684.63 6840 0.63 0.18 2,00
T40.27 740.0 027 020 2,00
T48.28 T47.5 0.78 0.18 2.00
#7.16 806.5 0.66 0.18 2,00
§79.70 §79.0 0,70 0.18 2,00
Remark @ - UUC = Unit Undes Calinmtion
= Mk = Mo Avatable
= Th 1l ded of L fs stated 45 e stondard uncerinty of mensurement multiplied by the coversge fcwork .
which for a normal distributi pands o @ probabi
L] - * indicates non TESH scoredited L]
wnaslumugu endorcetne.  tBNESlUMUAN
FM-T08-02 ROI 1713/2021 FM-T08-02 RO 17112020
DQE Services Co.Lid. DQE Services Co. Ltd.
DQE Services 325w Ladgrao-Wanghin 55, Ladprao-Wanghin Rd., Ladpran, Ladprao, Bangkok 10230 DOE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wonghin Re., Ladprao, Ladprao, Bungkok 10230
Phone : +66 (02 538 2054, Email : daeservicesinfo@gmail.comn e ek Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@jgmail.com
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP23-008 Page 10of3 Certificate No.:  SP23-008 Page 2of5
Customer :  United Analyst and Engineering Consultant Co. Ltd. (Head Office) Environment Condition : Ambient Temperature 25+ 5 i o
Address : 3 Soi Uds k 41, Sukh it Road, B: hak, Phrakhanong, Bangkok 10260 Relative humidity 55 +20 %RH
Location of calibration :  Laboratory 213 Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment:  UV-Vis Spectrophotometer Certified Reference Materials :
Manufacturer :  Hitachi Material Serial No. Certificate No. Due date
Model:  U-2900 Absobunce Stundard set 25760 95935 22 October 2023
Sertal No.:  21E22-009 Absobance Standard set 25757 95929 22 October 2023
D No. UAE.WAT.051/2564 Wavelength Standard set 25806 95916 22 October 2023
Recelved Date : 6 January 2023 Wavelength Standard set 25758 95915 22 October 2023
Calibration Date : 6 January 2023 Traceability This certification is traceable 1o the International System of Unit maintained at National -
Issue Date : 10 January 2023 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Condition Instrument :  Used Spectral Band Widthof UUC: 1.5 nm.
Calibrated by : AR %) Approved by : dasal ] Sean Speed of UUC : 200 nm/min
{ Mr.Tanawat Rittidach ) { s, Chomthichn Sangngem )
TR M Quatity Scan Interval of UUC: 0.1  nm.
The in spplied anly to the ab lib and was found han dane und pl calibraion onty,
Resolution of UUC : Ph e 0.001 Abs.
The measurement capabilay of the lsboratory wnd i ility 80 ghi; i 3 ized ut th
natiooal standards laboratory. This i may not be vther than in full with the price written spproval of the DOE Servves Ca., Lid. Wavele.ngm 0.1 nin
L v
wnaslumugu naslumugu

FMeT08-02 RO 11 12021 FM-T08-00 ROI 171172021



DOQE Services Co. Ltd.
DQE Services 32 5o Ladprun Wanghin 55 Ladprac-Wanghin R Ladprao, Ladprao, Banghok 10230
Phane : +66 (012 538 2054, Email : deservicesinfoiigmail com
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertalnty Coverage factor
(o) {Abs) (Abs) (Abs) (Abs) &
0.0000 0.000 0.0000 0.0028 200
436 0.5787 0.574 0.0047 0.0031 2,00
1.0490 1.044 0.0050 0.0029 2.00
2,1900 2,182 0,0080 0.0080 200
0.0000 0.000 0.0000 0.0028 2,00
0.5607 0.558 0.0027 0.0034 2.00
o 1.0247 1.021 00037 0.0035 2.00
21229 2.114 0.0089 0.0079 2.00
(L0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
" 0.9634 0.960 0.0034 0.0029 2.00
1.9763 1.969 0.0073 00070 2.00
00000 0.000 0.0000 0.0028 2.00
0.5191 0.516 0.0031 0.0031 2.00
ol 1.0003 0.997 0.0033 00033 2.00
1.9987 1991 0.0077 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.550 0.0023 (L0030 2,00
. 1.0809 1078 0.0029 0.0030 2,00
2.0391 2032 0.0071 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2,00
i 0.5601 0.558 0.0021 0.0031 2,00
1.0512 1.049 0.0022 0.0030 2.00
1.9294 1.922 0.0074 l%ﬁ]h;ﬁ%!.‘

FM-T08-02 R 1) ia021

DOE Services Co Lud.
DQE Sen.rir,es 32 Siod Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpran, Bangkok 10230 .
Phioise : +66 (0)2 538 20354, Emuil : dgeservicesinfodgmail com rrrocromtor
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 4 of 5
Photometric Aceuracy :
Wavelength CRMs Values ULC Reading Correction Uncertalnty Coverage factor
{nm.) {Abs) (Abs) (Abs} {Abs) k
o 0.0000 (000 0.0000 00050 2,080
0.7478 0.744 0.0038 0.0057 2.00
. 0.0000 0.000 0.0000 0.0050 2.00
' 0.8686 0.863 0.0056 0.0059 2.00
573 0.0000 0.000 0.0000 0.0050 2.00
B 0.2912 0,290 00012 0.0051 2.00
oo 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.639 0.0058 0.0055 2.00
]
naslumugu

FM-TOR-02 ROE 171172021

DOQE Servicea Co.Luid.
DQE : 32 Sai Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprae, Ladpran, Bangkok 10230
Services Ve
Phane 1 +66 (012 538 2054, Email © doeservivesinfod gmil.com ot 1t
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page Sof §
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertalnty Coverage factor

(mm.) () {nm.) (nm.) k
24172 241.0 072 LR 2.00
279 45 2TEE 0.635 0,18 2.00
28781 2879 -0.09 018 200
334.06 335 0.56 018 2,00
360.93 360.5 0.43 (INE] 200
41839 418.0 0.59 018 200
445,94 445.8 014 .18 200
453.66 453.0 .66 .18 200
460,02 450.5 0.52 018 2.00
536.59 536.5 0.0% 0.18 2.00
63798 638.0 -0.02 018 .00
41138 4306 0.78 018 .00
472.50 472.0 050 018 200
51347 5130 .47 0.1E 2.00
52888 5185 038 (L1E 200
57317 573.7 -0.53 18 2.00
58535 5850 035 0.20 2.00
684,40 684.0 0.40 (B} 2.00
74072 T40.5 022 020 2.00
T4B55 T48.5 0.05 18 200
£07.03 BOT.0 0.03 018 2.00
879.28 B79.5 .22 018 2.00

Remark : - UL = Uniz Lnder Calinmthon

NIA = Mot Aviisble

~ The resuh expanded uncertainty of messureien U i sinied us e siandurd uncortainy. of miillipfiod by the coverg .

which for & seeeal dissribesion  covenas probabifity o' v 958

e e T wnaslumugu

FReA-TOR-02 RIH |11 172021

- End of Cenificate -

H A% S0 ek 3 Rd..5; k
instruments s . : —r
Humylowaig, Banghok [0300 Tel: (-2541-4190 Fan: 025414198 0

“Hm HMNNAM Hanna Instruments (Thailand) Ltd. S,

e

Cartificate Mo, : HIT-2312-0342

Page: 1 af 2
CERTIFICATE OF CALIBRATION
Equipment : C0D Test Tube Heater
Meter Model : HIB3ISE00-02 Serial No.:  HO185001
Tube Heater : 25 Vial Capacity Accuracy :  +2°C
Temperature Range : -10 °C to 160 °C Temperature of Reaction :  150°C

Ambient Temperature : (25+2)°c Relative Humidity :  ( 50+ 15 )% RH

Manufacturer ; Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference :  RE230392
Customer name : United Analyst and Engineering Consultant Co., Ltd,

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Banghkok 10260
Received date : 8 March 2023
Calibrate date : 10 March 2023
Issue date : 20 March 2023
Calibrated Location : Hanna Instruments (Thailand) Led,
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference material.

ey
o Mr. Pichit Petthong z" ;/‘ 7

Calibrated by : [0 M, Jakkapob Pentisan Approved by :  Mr, Anan Suwam:haisakui
[ Mr. Channarong Soinak Authorized Signatory
o
HANNA
Instruments
i Thasitand)) Limited

This certificate was certified only for the instrument we calibrated.

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

** This certificate muy not be reproduced other than in full, except with ﬂuepr{v.r me;;;
approval of the head of Harna Instrument (Thailand),

enanslumuAu




2 S

instruments Page i 2of 2

Condition of this calibration result

Instruments Maodel Serial No. Certificate No. Traceable

Data Acquisition

B, 349704 MY 44065265 WEK2207-065-1 WK Electrie Co,, Ltd.
Switch Unit

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value | b Uncertainty | b Tolerance of | Acceptance
Vial) i"c) °e) {°c} UuC (°c) Criteria

25 Vial 150.0 1503 0.59 2 Pass

Figure: Shows the location of the temperature source.

{1A) (24} (3A) (44) (5A)
149.78%C | 1S0.31°C | 150.63°C | 149.93°C | 150.31°C
(1B (28} (38} (4B} (58
150.35°C | 150.18°C | 149.93°C | 150.18°C | 150.21°C
{IC) {2C) () (acy (5]
150:24°C | 15L10°C | 15080°C | 15036°C | 150.86°C
(1m (20 (3D} (aD) (5D)
| 150.16°C | 14997°C | 15022°C | 15067°C | 15043°C
(1E) (26) (3E) (4E) (SE)
149.94°C | 150.44°C | 150.06°C | 150.63°C | 149.29°C

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not
More than the Tolemnce value of UUC, therefore concluded that pass.

The reported uncertainty of measurement was based on standard i itiplied by a age factor
k=2, providing a level of of imately 95%.

=* End of centificare **

.
naslumunu
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Frourdation for ndstnal Dievelopmest Matens Food irsthute
Food Indusira Laboratony Senice Cevmer
Verification Report
Certificate No.: 2302413-001-D1
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serlal No.: 91794469

Resolution: 1 °C IDMNo.: UAEWAS.011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Page 2of 4
Location: Laberatory Room, NATIDNAL FODD INSTITUTE
Envirenment Condition: Ambient Temperature { 25 4 3 ) °C

Relative Humidity (55 £ 15) %

Line Voltage { 220 + 10 ) Vait

Condition of this results of Calibration:
1. This instrument was calibrated by insert standard thermocuples type R Into its heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on TS - 50,
= All data show below were final values and the initfal data may be obtained upon request.
2. Reference Standard Instrument @
Model Serial No. i No. Due Date Through
Digital 349704 MYSASEETE MYAL1BA4ST .
wgm Thermacouple Type R | tesisnans | cneianans 22808 FMay200 Jmlm"mlq

3. This certificate is traceable to internaticnal system of units (5! Units).
4. This certificate was certified only for the instrument we callbrated.
5. This resuft of callbration was found accurate as shown on date and place of calibration anly,
6. Condition of Catibrated iem © Good
UUC* Description
Time of Record - Hour 30 Minute At 380 ¢
7.Recultof Calibration : | X | Without adjustment [ | After adjustment

F-C5-009 Ranisian; 01 Date; 20-04-65

FRAaFNSSUFEULNSISEsan L ms
FUEUSMTIEA 0] UEM S Ea WNSsUa 1S

. Founditon for ndusinal Ovelepment Maheral Focd shite
' Fobd mdusing Laboratony Service Center

Verification Certificate

Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260

Page 1of4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794460
ID No.: UAE.WAS.011/2560
Order No.: 2302413
Operation No.: 2302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated by  mr.Nuttapol Niyomchat Approved by ’ %i,

Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratary

Date of Issue: 10 April 2023 bie for the Team
The are for a of app 95 %,
This Certificale is issued in with the conditions of itati yantecl by the Thai Laboratory Accreditation scheme which
huusﬁsedlhemmuﬁmntmebﬂvdlhe y and is niational standards and to the units of

reaired ot national standards laboratory, This :mﬂm may not be reproduced other than i full
except with the prior wnu:n appreval of the Natonal Food Institute,

F-C5-009 Revision: 01 Date: 20-04-65

qE|5'|FI'|55I.ILTEJ_I'|IJEGEIInE=n WUsms
nurJusr"sﬁamJﬂJm TS

[ ———— D;-.,a-k_p—'_-n Matinesd
Food Indusial Laboratory Sendce Cenfer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serlal Mo.: 91794469

Resolution: 1 °C IDNo UAEWAS.D11/2560
Manufactures: FOSS

Date of Calibration: 30-31 March 2023 Poge 3 of 4
Calibration point: 30 °C
Calibration result:
llmm of Tel
uuc* ny uuc* R Uni ni
i o O | S 7)ot 00| G0
1 380 380 0.95 37774 21
2 380 380 0.40 377.28 23
3 380 380 1.18 377.82 21
4 380 380 .44 37719 16
5 380 380 0.11 37730 16
] 380 380 0.14 37790 16
7 380 380 147 373.85 21
8 380 380 0.33 37696 21
2 380 380 0.14 37418 21
10 380 380 0.96 37856 2.0
11 380 380 1.04 378,34 2.0
12 L 380 0.35 378.06 20
13 B 380 0.48 377.05 1.6
14 8 380 0.38 37919 1.6
15 380 380 0.50 37748 1.6
16 380 380 048 37833 1.7
17 380 380 0.71 37760 1.7
18 380 380 035 376,77 1.7
19 380 380 0.4 377.06 1.8
20 380 380 041 378.58 18
Mote:

-Uuc* = Unit Under Calibration

-immersion depth of standard thermometer In tube level high of sand is equal heater plate of UUC.

- Stability = One-half of the greatest diff af at one sensors,
for at least half an hour after reaching steady state.

F-C5-007 Rpvision: DI Date: 20-04-65




Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469
Resolution: 1 b ID Mo.: UAEWAS.D11/2560
Manufacturer: FOS5
Date of Calibration: 30-31 March 2023 Pagedof4
Calibration point: 3|0 ¢
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit

Note:

TOP VIEW

-UUC* = Unit Under Calibration
-Immersion depth of standard thermometer In tube level high of sand is equal heater plate of UUC.

- Stability = One-haif of the greatest miaxi Il of

at one sensors,
for at least half an hour after reaching steady state,

providing a level of confidence of approximately 95 %,

The report uncertalnty of measurement was based on standard uncertainty multiplied by coverage factor li E

s B e

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

FOSS

Customer Service Report

FOS5 Scuth East Asla
3388 Sinnrat Building, 25th — 26th Floar, Unit No. 3388/90,

Aama IV Aoad, Klongton | Klangtoey, Bangkok, Thailand 10110 |

| meportno: | 6534

Diste:
Customer: 1y | Address:
T BT Gl fritnece
Haurs Travel To Customer Travel From Customer
Start b s i 4HoIe m
Finish 2] i T T
Applicetio Tpecial Ttandard.
Normal Courtesy Visit Installation Training [3
Diistriutor PMA Onboarding Quote Ini House
Internal Warrank Rapair M
Digital Service Sales Support Remate Other
[ PO/ Quota Number: 1 |
[ FMA Type | [ contractho. | anbors = ]
Dietails of Work [ Test Condition / Status
[T
Instrument Ready for Use 0% _ | WotOK |
Fart No: Baich Descriptian Qry
i contirm this repart Is accurate and complete
Signed FOSS i Signed Custamer
Name T S Kame 13 b B Mnﬂm"
g ?

I wgumyunhwiMlngmmnnmabﬂe{mvhmmuﬂ‘mmwwmmmw? 1 =

1enenslumuny

Ramna v Aoad, Klo

FOSS

Customer Service Report

| Report No: | GGZSI

NTaum

By "”"*jl Address:

] e

[Gerat: | a1sg3oss

Haurs Travel To Custormer Travel From Customer
Start oo - 1. 50
Finish [T 30 iy T A s
Application Special Standard
Mormal Courtesy Visit Ed Training
Distributor PMA Cnboarding CQuote In House
internad ‘Warranty Repair PM
Digital Service Sales Support Remote Other
[ PO/ Quats Number: T |
[ewatyee [ contractNo. | ]
Datalls of Work / Test Condltion [ Status
i 3 R P = oK
i it ok
- Firim fure e e _vie Alkal e S0k g ghnies ok
3 sdonspdes moa, I 09 Foo (=]’
Istrument Ready for Use [ 0K Nat 0% |
Part No: Batch Description ay
| corfirm this repart s accurate and complete
Signed FOSS E”“‘r"‘ s} Signed Customer (\-c:_\/
Name [ = Hame | AT s

e you e wiling te paricpate o o i sorvey T order tatellus how we |

nanslumuny

Installation Qualification

Kjeltec™ 8100 Distillation Unit

This IQ applies to Kjeitec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The installation is performed by FOSS trained service per

1 Intended Use
Kjeltee 8100 i
AB’s Application Notes,

2 Purpose
This installation Qualification is designed to assure that:
+ The Kjeltec instrument is received complete, with all required parts in good condition.

« The location of the inst is ly and ically suitable

« Thei is d and

gured correcily

= Suitable electricity and water are supplied to the instrument, see table 2 for requirements,

3 Identification

Description Serial Number

intended for laboratory use analyring parameters as specified in FOSS Analytical

Kjeltec 8100 Distillation Unit

Tel 445 1000 3370

FOSS Analytical A'S

FOSS Analytical AR
e




4  Control of Received Equipment 3 Installation

5.1 The equipment must be installed in a suitable
location with power, water and draining available
Verify that the instrument installation site meets the acceptance criteria given in the table below, If

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list (shipped with the in ) specifies all the items. The installer will verify that all items are s0, wrie “Y" in the right column of the 1able immediately following.
received as shipped on the packing list. For each item listed, verify that the acceptance criteria are met. I so,
write “Y™ in the right column of the table immediately following, Location Requirements Acceptance Criteria Pass (Y/N)
Packing List ltem Acceptance Criteria Pass/Y/N) Adl spate for ir Di cm Y
Kjeltec 8100 Distillation Unit Mo visible damage, recewved in AC supply available for instrument 200-240 Y
undamaged FOSS Anafytical's standard Y 50/60Hz
shipping container
: - Current 104 Y
Accessory kit, according to packing Included. No visible damage, received in =
list undamaged FOSS Analytical’s standard i Cold water supply available 2 Uimin at 30°C Y
SHpping contariee Drain Far cooling water and waste {depending
Handiing device for digestion tube Included. No visible damage. b on local waste disposal legislation) b
Tanks with level sensors for Waste, | Induded. No visible damage. ; Ambient temperature Max. 40°C Y
AlaRand Watet r Ambient hurnidity Max. 80% relative Y
| X I . L
Receiver flask Included. No wisible damage § \tarral fuses T10A AH
One digestion tube 250m| Included. No visible damage, ) -
One digestion tube 100 m! b
Tube adapter Included, No vsible damage. ¥
User manual Kjeltec 8100 Distillation Linit Y
Cwners guide Kjaltec 8100 Distillation Unit W
Cuick guide Kjeltec 8100 Distillation Linit Lf
Spare parts manual Kjeltec 8100 Distillation Lnit ¥
Application notes AN 300 included "
AN 303 included
. '
Cimarmes S, 6003 7242 e, 1 wnﬁq-ﬂuﬂquflu 0 Gl apyor MO 1S 1 lﬂﬂﬁ"l‘ﬂllﬂ’nlﬂll i
5.2 The instrument must be assembled correctly 5.3 The instrument should be assembled and powered up
Verify that all mbes are correet connected., If 5o, write “Y™ in the right column of the fable Connect the distilling unit to the power supply. Perform the start up procedure and check that the
immediately following. expected response is obtained. 1f so, write “Y™ in the right column of the table immediately
following.
Instrument Tubing Connections Acceptance | Pass
" Critaria YN Action Expected Response Pass (Y/N)
4 Visual ¥ Switch on the power The mstruments start up and the self tast
werification will run.
— by installer The sample couriter shows the number of Y
i analysed samples since first power and
\ ﬁ the Software Version shows the version
f of the instruments software.
:;I = After start-up, Program 1 & loaded and ¥
/@‘fl the Analyse menu is displayed.
g Turm on the cold water tap No visibhe reaction ¥
H,
o :@ Press the "Manual™ view The Manual menu is opened
-l ®
4 @ Open the door with the handle,
place the test tube and receiver flask Y
in pasition, Close the door,
12 11 Select Dilution and press Start Water iz added to the tube Ci
Alkeal i L3
1. Daonised water in {steam generator) Select Aflall and press Start ali 5 added to the tube
2. Deionised in (dilution water) Select Steam and press start After heating up, steam  entering the ¥
tube
3. *) Receiver solution in o0 Drad g b b eied v
4 AN Selact in and press Start e tube is dhaine
5. Power
6. Mot used
7. External titration module
8. Level sensars
9. Cooling water in (tap water)
10 Waste water out (tube drain vessel)
11. Drain
12. Cooling water out (tap water)
*) Onlfy on Kjeltec 8200

Customer Suppart, S003 THE/ Rev, 1 lﬂnﬁ'ls‘luﬂ':uﬂu o Cintrimes Sappart, SO0 7242 7 Rew. 1 lenal]sllunququ sig)



6 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted.

Deviation Action Comment

7 1Q Documentatlon

Upon and g of all i above, sign and date this sheet below,
If required by customer, leave one 5|g_ned copy with instrument.

If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required.

Tnstalled By: Pﬂ-“ﬂ':Fl'A Orinom

Company: _ Fass SEA o
Customer Name: t - TR

Company: Uniked Aralist and Eng'h irf

Date completed: __Nlyas gozz

Cuntomer Sug

wnenslumuRu

4 Performance

4.1 Verify the dispensed volumes of reagents

Note! To verify the dispensed volumes of reagents a triple test should be done to be statistic
correct. Then calculate s mean value,

1. Choose “Manual” in the menu. (When starting up the instrument Program | is loaded)
2. Open the safety door by pressing Open and place a tube in the instrument. Close the safety

door.

Water

1. Press Dilution and then press Start. 80 ml of water will be filled into the tube,

2 M the col water in o graduated ing glass and note the result in table |
below.

3. Check neceptance criteria in the table and make the judgment if passed or not.

Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the
User Manual.

Alkali
1. Press Alkali and then press Start, 50 ml of alkali will be filled into the tube,

L M the collected alkali in a graduated measuring glass and note the result in wble |
below,

3. Check acceptance criteria in the table and make the judgment if pussed or not.

Tabie I Volume control

Test Expected result Passad (YN}
Water volume T6- 84 ml "]"

- |
Alkali volume [ 47-54mi l Y

Customer Support, FOMD 7246 | fes. 1

wnenslumugu

Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
personnel.

1 Intended Use

Kieltee 8100 is i fior lab y use analyzing p a4 specified in FOSS Analytical
Application Notes,

2 Purpose

This procedure is designed (o test the function of the instrument according to factory test
specifications:

»  Alkali volume
«  Distillation Accuracy
«  Distillation Repeatability

3 identification

Description Serial Number
Kjeltec 8100 Distillation Unit, 200-240 V S0/60 Hz 44 14

FOSS Analytical AS Tel +45 7010 3370 FOSS Analytical AN el <46 42 361500
&8 Hangorupgads Vo 5 7000 3371 Bew 70 Fan oAl 42 350345
Ilk 300 Hillarod E-madl support@ios. di SE-263 21 Hoganas E-mall ngiport@fos. di

mark Wk warw, fou. i Shewrden g Wb v foscdk

enaslupugu

smur Suppart, G003 72564 e, 1

4.2 Verify the distillation procedure, accuracy and

precision
The distillation principle is to convert ium (NHy4*} into in (WH3) by using an alkali
(NaOH) and thereafter steam distil it into a receiver flask wnmlmng boric acid and titrate with
standard acid solution using colorimetric end-paint ium sulphate, a sub

with known ammonia content, can be used to check the accuracy of the distillation. The recovery is
calculnted from obtained result

The way to perform this test will be described in the following.

Chemical Check
Use ammonium sulphate (NHg)}2804, purity > 99.5% *)

Maol. weight = 132.14 g/mol, Nirogen content in ammonium sulphate (99.5 %) = 21.09% *)
Analysis conditions according to AN 300

Water B0 ml

Alkali 50 ml NaOH (40%wiw)
Receiver solution 30 ml horic acid (4%)
Distillation time 5 minutes

SAfE 5 seconds

Titrant 02N HCI

For reagent preparation see Appendix A
Start the instrament and run two blanks without chemicals according to above analysis
conditions, distil into a receiver flask containing boric acid. Titrate with & standard acid
solution using colori ic end-point d jon. If the blanks are less than 0,2 ml continue with
the recovery tests:

2. Weigh 0.15 g ammonium sulphate into a tube. Prepare 6 somples (tubes).

3. Run the six samples ling to above analysi diti Titrate with a dard acid
solution using colorimetric end-point d
4. Calculate the recovery fing to below equations. Exp | results of recovery should he

1005k %,

Recovery test Expected result | Passed (Y/N)
Blank value (water blani) 0.05-0.20 ml ¥
Recovery

Accuracy Mean Value: | 953-101% Y
Pracision so: 2567 SD<1% ¥

Cirstomer Suppart, G003 7245/ e, |

wnenslumugu -



*) Note! Please also note that the below calculations must be adjusted if other purity levels of
ammonium salts are used. A certificate for the chemical supplier should be available

Purity Mitrogen content
| 99.5% 200% ¢+ |
99,6% n.12% T
99,7% 21.14%
99,8% 21.16% T
95,9% 21.18%
Mo 1'3.315
36 Niogen = Mo =Ml J N 2140075100
ME it 2112

N=Normality of titrant to 4 places of decimal.

SeNitrogen
21.09

% Recovery= x 1060

7  Appendix A
7.1 Preparation of Reagents
7.1.1  Alkali

To convert ammonium into ammonia an excess of sodium hydroxide is necessary.
Use 400 g MaOH per litre of solution. C iall ilable in ions up to 50 %. Do not

use concentrations above 40 % as this will lead to crystal formation impairing the function of the
pumps. If you can only buy concentrations > 40 %, dilute it before use,

7.1.2 Titrant acid, determination of concentration

To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HCI

{hy hloric acid} ion is what it is supposed to be. A titration against a predetermined
solution of sodium carbonate as described below is thus necessary. Incorrect HCI concentration ean
otherwise cause subsiantial errors.

+ Siandard substance
Weigh approx. |0 g of anhydrous sodium carbonate (Ne,COs), Use a mortar 1o make a fine
powder. Dry it for | hat 265 °C or 2 h at 200 °C, After cooling in a desiccator, transfer the
sodium carbonate to a beaker with a tight lid. Store it in a desiccator,

+ Indicator solutions .
Disgsolve 0.1 g methyl red in 100 ml methanol, Dissolve 0.1g bromocresol green in 100 ml
methanol.

+  Procedure
Weigh approx. 0.4 g of the dard using an analytical balance, note the weight
(W), Transfer the sodium carbonate 1o a receiver flask and add 40 ml of H.O (distilled or
deionized). Add § drops from each of the indicator solutions. Titrate to pink, Note the amount
in ml used {A;). Boil this solution for a few minutes. The solution will turn green. Cool rapidly
to room temperature under running water, Continue the titration until the next pink colour
change oceurs. Note also this volume

{Az). Boil the solution for a few minutes, Cool rapidly to room temperature under running
water, Continue the titration until the next pink colour oceurs. Note also this velume (A}

MNote! I changes will infl the volume and the concentration of the titrant
solution. The working temperature of the titrant should spproxii that of its
during ization. If temp are necessary, sufficient accuracy may be

obtained by use of a correction table. (AOAC 942.25)

Custemer Support, G003 T / Rev. 1

- enenslumuRy

wnenslumunn

5 Summary of Deviations/Comments
Deviations from above

Jui are specified below and any corrective actions are noted.

Deviation Action Comment

6 0Q Documentation

Upen successful completion of tests above, sign and date this sheet below. If required by customer,
leave one signed copy with instrument,

If customer’s internal procedures require further reporting or witnessing of results, execute those
procedures as required,

Performed By:

Company;

Customer Name;

Company:

Drate leted:

Customer Support, S003 7246/ Rev. 1

7.2 Calculation
18.870% W,
{4+ 4, +4,)

Note! Concentration must be accurate 10 four digits, .2, 0.2000 M.

Note! The colour change of this official procedure (ADAC 836.15) may be difficult to see,
therefore a pH meter or a mixed indicator (e.g. 0.1 g Methy| red and 0.1 g Bromocresol green in
100 mi methanol) will make it much easier to perform,

Molarity (M) =

7.3 Receiver Solution
Boric acid 4 % with bromocresol green / methyl red indicator solution

In order to obtain aceurate results the receiver solution is adjusted so that a small (0.05-0.20 ml)
positive hlank is obtained when running a blank sample. The 4 % borie acid receiver solution is
prepared by dissolving 400 g of boric acid in about 3-6 | very hot deionized water. Mix and add
more hot deionized water 10 a volume of about 9 1. Cool the selution to room temperature and add
100 m] of bromoeresol green solution (100 mg in 100 ml methanal) and 70 ml of methyl red
solution (100 mg in 100 ml of methanol). Dilute to 11 | with deionized water and mix carefully,

Note! The addition of alkali is to achieve a positive blank value. This should, however, be kept
between 0.05 - 0.20 ml titrant, to obtain good repeatsbility when testing blanks,

Adjustment of the boric acid is made by the following procedure:

I Transfer 25 ml boric acid solution to a receiver flask and add 100 ml of distilled water, If the
solution in the flask is still red, titrate with 0.1 M sodium hydroxide solution until a neutral
grey colour is obtained. Calculate the amount of sodium hydroxide solution necessary to adjust
the boric acid solution in the 10 | flask with the formula; ml 1.0 M alkali = ml titrant x 40

2 Add the calculated amount of 1.0 M alkali solution to the boric acid solution. Mix.

3 Tocheck proceed as follows using 25 ml of the boric acid solution. Run a blank. If the value of
this blank is high (0.5 mi of 0.2 M HCI) the boric acid is incorrectly adjusted. This might create
irregular blanks. For correction add HCI direetly into the boric acid tank, mix it carefully and
repeat until a reading of 0.05 - 0.20 ml HC| is obtained. If a positive blank is not achieved, add
fiurther small quantities of 1 M NaOH and repeat the check until a satisfactory value is
achieved.

Custamer Suppart, 5003 7246 | fey, 1
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PQ applies to the Digestion system 2508/2520 (including exhaust and scrubber unit) and
Kjeltze 8100 Distillation Unit i d by FOSS Analytical. The user of the instrument
performs the PO).

2 Intended Use

The Digestion system (including exhaust and serubber) and Kjeliee 8100 Distillation Unit are
intended for laboratory use analyzing | as specified in FOSS Application Notes.

3 Purpose

The guidelines are intended to assist the user in successfully developing Performance
Qualifications for the specific application(s) to which the instrument is applisd.

The Performance Qualification (PQ) includes the process of demonstrating that the Digestion
system 2508/2520 (including exhaust and scrubber unit) and the Kjeltee 8100 Distillation unit
consistently perform according to a specification appropriste for its routine use. Main activities in
the PO phase are:

= Preventive maintenance

«  Om-going verification tests

This document suggests routines to fulfill the requirements for an acceptable PO but the final
procedure should be adapted to Iocal routines for similar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance
Maintenance of the Kjeltee 8100 should be performed according to the instructions in manual, see
User Manual Kjeltec 8100/8200 Distillation Unit, chapter 5. Maintenance. A vearly service is

ded {service agreement)

Maintenance of the Digestion block (including exhanst and scrubber) should be performed
according to instruction in the user manual, see User Manual Tecator Digestor, chapter 5
Maintenance,

FOSS Analytical A% Tel FOSS Anadytical AR Tl o4 43 361500
63 Slangerupgade Fa ¥ Be 70 Fax 445 47 340343
DE-3AD0 Helimind E-mail suppon@fusi ik SE-263 21 Hagands E-mail supnort@fon de
Denmark Wl www, fose.di Swedar: e s $0st.

b e o B wneslumuRy o

External Quality Control Program
It is recommended to participate in an external quality control program, such a proficiency program
or ring lest, with equivalent sample material as analysed within the laboratory.

Calculation and Expression of Results

_ 14.007(F: = Fa)V % 100%

W
m
Where:
Wy is the nitrogen content of the sample, expressed as a percentage by mass.
¥ is the numerical value of the volume of the hydrochloric acid standard vol ic solution)
used in the sample test, in milliliters, expressed to the nearest 0.05 ml.
Vi is the numerical value of the volume of the hydrochloric acid standard volumetrie solution

used in the blank test, in milliliters, expressed to the nearest 0.05 ml.

N is the numerical value of the exact normality of the hydrochloric acid standard
solution, expressed to four decimal places.

n is the numerical value of the mass of the lest portion , in milligrams, expressed to the
nearest | mg for sample weights =1 g or to the nearest 0.1 mg for sample weights <1 g,

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltec 8100/8200, chapter 5 Maintenance.

5.2 Maintenance Tecator™ Digestor

See instruetions in User Manual - Tecator Digestor, chapter 5 Maintenance.

[ The Maintenance Record Charts

This record charts are provided 1o assist you in keeping your system in good working order. Please
make eopies and use them regularly as they can often help us to help you in the w
system malfunction.

Customar Supgeet, 6003 1363 fiev. 2 lﬂnﬁ']ﬁ‘luﬂ‘]uﬂu a)

4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
increased by adding a salt (K;S0,) to the digestion mixture. It's important that the optimal ratio
between acid and salt is kept; please follow recommendation in AN 300 or suggested procedures
for a specific kind of sample material.

The block temp itself can be lled external by i ing a tem probe in the
intended hole in the aluminium block (front row of holes).
Use the reagents and method proced ified in AN 300. Use only reagents of recognized

analytical grade, unless otherwise specified and distilled or demineralised water o water of
equivalent purity.

Suggested standavd material for internal guality control;

Ammaonium sulphate [(NH;1S04), min. 99.5 % (mass fraction), with certified purity,
Note: The above chemical is usually readily available with a certificate
specifying the purity.

Alternatively ium iron(11) sulphate, (NHy); Fe (SO4); x 6 L0, with certified purity may be
used.

Tryptophan (Cy,Hi2N:O:), minimum assay 99 % (mass fraction), Nitrogen content 137.2 glkg, Do
not dry in an oven before use,

Acetanilide (CgHaNO), minimum assay 99 % (mass fraction). Nitrogen content 103.6 g/kg. Do not
dry in an oven before use.

Sucrose, (C2Hx0y,), with a nitrogen content of not more than 0.002 % (mass fraction). Do not dry
in an oven before use.

Blank Tests

Carry out a blank test following the currently used pocedure for digestion, distillation and titration
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep a record of blank
values, If blank values change, identify the cause.

Mote: The amount of titrant used in the blank test should always he great
than 0.0 ml. Blanks within the same lab v should be i across
time.

4.3 Recovery Tests

Regularly run recovery studies to check the y of dure and
= Nitrogen loss. - Use 0.12 g sammonium sulphate and 0,67 g sucrose per flask weighted to the

nearest 0.1 mg. Add all other reagents as stated in the method currently used (Kjeltabs, HaS0,,

ete). Digest and distil under same conditions as for sample. Recoveries shall he =90 %,

Digestion efficiency - Use a test portion of minimam 0.15 g of tryptophan or acetanilide and

0.67 g sucrose per flask weighed to the nearest 0.1 mg. Determine the nitrogen content

according to the current procedure in use. The recoverices of tryptophan shall be =98.5 %; the
recoveries of acetanilide shall be >99.5 %,

Distillation and titration efficiency — Distil 0.10 —0.15 g £0,0001 g smmonium sulphate,

omiiting the digestion step. The recoveries should be >99.5 %,

Note: Results less than 98.5 % or more than 101.0 % in either of the

recovery tests indicate failures in the procedure andfor inaccurate

i fan of the standard wol hydrochloric acid solution (st

be adj i to four decimals accuracy according to procedure in ANZ00)

Customer Support, G003 7363 / ew. 2 1NdN3 ﬂ’)Uqu

Representative

ed and Parts Used

FossCare™ Service Log

6.1

t=F\p|:«|ic::|!:le for FOSS sales and service companies.
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@ 2022 by Agllent Technologies Agilent GrossLab Compllancs Services
Certificate of System Qualification
GC-00
1
System 10: UAE TOX 007_CN11021007
Organization Name: United Analyst and Enginaering Consultant Co.. Lid.
Organization Location; 3 Sol Udomsuk 41, Sukhumyt Road, Bangchak, Phrakhanong, Bangkek 10260
| Diata: February 23, 2023 31915 PM
EQFP Name: AgilentRecommendad
| EQP Ravision: GC.0251
Owerall Cuaification Status: Pass
|
) | Syatem Inspection and Basic Safety and Operation
S |
g Marme: TED
& |
9 Seipoint Status: Pass
| |
z | | | Overall System Inspection and Basic Safety and Operation Test Status
] | Pass

||
| Inat P ure Decay

| Name: TE8O
Frant 5L

| Setpoint Status: Pass
Pressura 250 psl

| Pressure Change: 01 pei 15 minutes
Agilant Recommanded: == 220 and <= 05

| overall Inlet Pressure Decay Test Status
Pass

Inlat Pressure Accuracy

MName: 7880

Febasary 23, 2023 3:19:15 PM

oate: .
Systom D: VAE TOX 007 CN11021007 lﬂﬂﬂ'ﬁ‘uﬂ?ﬂﬂu
Baged 121

6.2.6 Exchange of Parts and Reagents Maintenance
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& 2022 by Agllent Technologles

Setpoint Status: |Pass
Setpoint Actual
Inlet Prassure; ‘250 2

Accuracy:
Agllent Recommendad:

Oversll Inlet Pressure Accuracy Test Status

Agilent Crosslab Compliance Services

Detector Flow Accuracy

Nama: .i-m- 0 =

Setpoint Status:

Flow Type:

Satpeint:

Accuracy:

Agient Recommended:
Limit is parcentage of setpaint or 0.5 miéminute, whichaver is largest.

Ovarall Detector Flow Accuracy Test Status

|Pasa |
Detector Flow Accuracy
Nama: V o T
.Blﬁk i 'Fla o
Setpoint Status:
Flow Typa:
Setpoint: mUimin
Ascuracy:
Aglent Recommended: ¥
Limit is parcentage of setpoint or 0.5 milminute, whicheves is largest
Date: Febrnuary 23, 2023 3:19:15 PM 11;
System 10 UAE TOX.007_CN11021007 N3 muﬂu

Pagez/21

2022 by Agllant Technalogies

Satpoint Status: Pass

0
% sefpaint in K
% safpaint in K

Aglient ErossLab Compliance Services

GC Oven Temperature Stability

Mame;

s-«.m.:in Status:

Temperatire:
Stability:
Agilent Recommandad:

Scouting Run
Tested Combination1 Front S8L ! Front UECD
Name:

Setpoint Status:

Injection Valume on Calumn: 1.0 tul

Ovarall Scouting Run Status
.danpl;ed . o

Noise and Drift

Tested Combinaton Front S5L I Fronl UECD

Date: Febrnary 23, 2023 3:19:15 PM
UAE TOX.007_CN11021007

Pagedi21

I.i)f'lﬂ’l‘ihimtlﬂll

£ 2022 by Agilent Technologies Agilent Erosalab Compliance Services
Setpoint Status: Pass
Flaw Type Chodezer
Setpoint 2000 mLimin Messured Flaw: 3886 mbimin
Accuracy 0.4 mLimin
Agilent Recommended <= 10.0 % seipount i 400 mimin |}
Limit Is percantage of sstpeint or 0.5 miiminute, whichever is largest
Setpoint Status: Pass
Fiow Type Makoup
Selpoint 250 mLimin Measured Fiow 245 mLimin
Accuracy: o1 mifmin
Agllent Recommendad = 10.0 % selpoint {25 mifmin )
Limit is percentage af satpeint ar 0.5 mliminute, whichever is largest
Dwverall Detector Flow Accuracy Test Status
Pass
GC Ovan Temporature Ascutacy
Mame 7890
Setpoint Status: Pass
Zane: Ovan
SetpointActual
Temparature 230.0 2300 'c
Accurasy 0.0 ‘c
Agilent Recommendad = 1.0 % setpaint In K | 50 C)
== 10 % setpaint in K { 50 € )
Date: Febnaary 23, 2023 31815 FM .
System ID: UAE TOX 007_CN11021007 lﬂﬂa']"luﬂ'n]q"
Fagad /21

02022 by Agilent Technologies Agilent Crosslah Complanca Sarvices
MName: 7as0
Setpoint Status: Pass
Bass Sigaal 212 Hz

ASTM Noise Drift

Hz HeHr

124 1332
Agilent Recommendad == 300 <= 16.00
Status Pass Pass
Overall Noise and Drift Test Status
Pass
Infection Procision
Testad Combinatant Fromt S5L ! Front UECD
Name 78838
Setpoint Status: Pass
Injectian Valume on Column 1.0 ul
Area RSO 238 % Ratantion Time R5D: 003 %
Agilent Recsmmended = 3.00 = 1.00
Overall Injection Procision Test Status
Paas
Signal to Nalse
Teated Combenation ! Front 118 | Frant UECD

Injection Tower
Name TEBO
Setpoint Status: Pass
Signal to Nose: 4533
Aglant Recommended. == 1500
Date: Fabruary 23, 2023 31518 PM '
System ID: UAE.TOX.Q07_CN11021007 lﬂﬂﬂ']i‘luﬂ'n]ql.l
PageSi21



© 2022 by Agilent Technologies

Overall Signal to Neise Test Status
|Pass

Agliont CrossLab Compliance Services

Seouting Run
Tested Combination2 Front

Injection Tower
e i
Setpoint Status:
Injaction Volume on Column: 1.0
Overall Scouting Run Status
Completed

S5L

I Back

FID

Nolse and Drift

Tested Combination2 Front
Name; 7880

Setpoint Status:

Basa Signal;

Agilent Recommended:
Status:

Overall Noise and Drift Test Status

Pass

Injection Precision

Tested Combination2 Front

SSL I Back FID
Niame; 78838 ) )
Date: February 23, 2023 3:19:15 PM N
o UAE Tox a6r_ca catan enaslumunu
Page /21
£ 2022 by Agilent Technalogies Agilont CrossLab Gompliance Services
Instrument Details
Purpose
This sectian describes the &s found system configuration.
Datails
System
Syslem 1D UAE.TOX 007_CN11021007
Manufacturer Agilent Technologies
Name TEHD
Fiow Data lnput Manual Data

Temperature Data Input

Manual Data ar Other Data Logging

Tested Cambinationl
Injaction Technique Injection Towar
Indet Front
Datecior Frem
LTH included? L5
Tesied Combination2
Injection Technique Injeetion Tewer
Inlet Front
Detactor Back
LTM Included? No
Sampler 1
Manufacturar Agilent Technologies
Type Injecticn Towar
Nama Te838
Moded Number G2913A
Sesial Number CN23140435
Firmwara Revision A11.02
Usage Sample Injection
Lasation Frant
Syringe Velume (pL) 10
Date: February 23, 2023 3:18:15 FM '
Systom D UAE TOX.097_CN11021007 Lﬁnﬂ’lﬂumuqu

Faga 821

#2022 by Aglient Technalogies

Agilant CrossLab Compliance Services

Selpoint Status: Pass
Injectian Velume an Column: 10 ul
Araa RED: 0,57 % Rztention Time ASD: nra %
Agllant Recommanded: == 300 - 1.00
Overall Injection Precision Test Status
Pass
Signal to Noise
]
Tested Combination2 S50 { Back Fio
Injaction Tower
Name:
Setpoint Status:
Signal o Noise: 1173500
Agilent Recommended: == 300000
Overall Signal 1o Noise Test Status
Pass
- 18: [
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Sampler 2
Manufacturar Agilent Technolegies
Type Tray
Marmse TEERA
Madel Number G26144
Serial Number CNE224E787
Firmware Revision AD2O1
Mainirame 1
Manufacturer Agiant Technalogies
g Name 7880
Medel Number G34404
Serial Number CH11021007
Firmware Revision A0
Oven Type Standard
Inlet 1
Manufacturer Agilent Technologies
Name TBeD
Type ssL
Lecation Front
Carrier Gas Halium
. Controd Type: Electronic Prassurs Control (EPC)
' Purged Iniat Yes
Detecior 1
Manufacturar Agient Technalogies
MName 7880
Type UECD
Serial Number U1BEBE
Adapter Capillary
Contral Type Electronic Pressure Control {EPC)
Lacatian Front
Makeup Gas Nitrogen
o ' [
o AETOROM OHIGI00T enanslumug
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Agilent 7890 GC Preventive Maintenance Checklist
[Ee—

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 incheded 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.

Important Customer Web Links

=  For more information about Agilent T«.ﬁnmm undcu, please visit our website using the
following URL: hifp:/ /www agilent. ument-services/service-repair

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

s Toaccess Agllent University, visit http://www agilent. com/crosslab/university/ to leam about
training options, which include onling, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options.

« A useful 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.

= Meed technical support, FAQs, supplies? - visit our Support Home page
http/ fwewew.agilent.com/search/ support.

= Videos about specific p Tor your can be found by searching the
Agitent YouTube channel al hittps:, .r’.fw.m-\ youtube com/user/agilent,

= TB90B Manuals are alse available on Agllent.com:

o

hittpsi fwww.agilent. fesibrary Is/public/78908_Safety.pdf
o Installation and First Startup
https:/fwww.agilent.com/cs/librar ublic/ 7TRI0E. It pdi

o Operation Manual
httpe://www.agilent.com/ca/Tibrary/usermanuals/Public/7890B_Operation.pd!
= Maintaining Your GC
ntips /fwww sgilent com/cs/ibrary/ usermanuals/ pubbic/G:
0052%207830B. Maintaining % 20Guide pdf
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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 resuls

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent

provides yihing you need toreduce unplanned downtime and keep your systems
op«eratlng 3t 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

Agllenl
ranms‘lumuqu

Agilent
rossLab

Agilent TBZ0 GC Preventive Maintenance Checklist

Service Engineer's Responsibilities

= Contact the customer and ensure that all ¥ supplies are lable before the p:
mairtenance visiL

= Only select those pages that relate 1o the system or module being serviced.

= Completa empty fields with the relevant information.

=  Complete the relevant checkboxes in the checklist using either a "% or tick mark "™

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

+  Complete the Preventive Maintenance servioe in the order of the tasks listed.

» Complete the Service Review section together wih the customer

» Complete the flelds 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 o section the ‘s and your
signature.

Additional Instruction Notes

= Check for any active service notes for this unit. if there are any i “Safety” or "
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: Septernber 15, 2027
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Agilen 7890 GC Preventive Maintenance Checklist

System Information

E(check this box if an instrument configuration reper s attached Instead of completing the table
below

e o

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

1 @A (N 110067
r gfanA aVSpIG Al

s GIhA CNB2248 71
,
8,
L3
Preparation

& Discuss any specific issuss with the customer before starfing.
Review the logboaok for ded probl and

@ Save Instrument control settings before wamnu the procadure.

O Perform a general inspection of the system for cleanliness.

& Cheek for proper Installatlon of parts, sssemblies, sensors efe.

@ Check system for required installation of components, settings as defined by current Service Notes.

@ Check for required firmware updates and verify with customers i they would like them installed.

@ Before starting the following procedures, record the Detector Signal Cutput{s) in the results table. If
the GC is turned OFF or in a service made, comparing the detector outputs before and after the
service s not possible,

Revision: 2.07, lssued: Seplembes 15, 2027
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Agilent 7E90 GT Praventivé Maintenance Checklist

ALS Maintenance

1 Section NOT applicable

& Check all cabling and configuration settings between GG, tray, and injectors.
Wacuum of remave any dust, especlally atound fans.

& Check operation of all fans.

i Check syringe for smooth plunger operation.

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

Restare Instrument

& Restore the narmal operating conditions or customer method using the Data System.
g 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,
Resgults should be similar or lower than the detector outputs recorded prior 1o PM.
Perform a chemical checkout. If this is a routing 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.

Mote: If the PM Service |s performed prior to a qualification service, then use the qualification procedure
as a guide for final instrument et up and checkout.
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Agilent T890 GC Praventive Mamiens

Preventive Maintenance Procedure

Clean and inspect GC

{Unpluq power cord from the power source,

Open GC covers and any dust/debris. Pay p
& Inspect internal connectors for proper contact and placement.
@ Reconnect Power 1o the GC. Power the GC on and verity the power on salf-lest passed.
o Verify oven maotar spins freely and turns on with the oven door closed; off when the door is opened.
@ Verity operation of all other fans - the inlet and ERC coaling f2ns.
B Verify oven i flap by 5 op '} while heating and coaling the oven

sttention to cooling fans.

Inlet and detector consumable replacement

@ For the Inlets Installed, perform Inlet maintenance as defined in the 7890 manual — “Maintaining Your
GE” - for the inlet(s) installad.
Replace the split vent trap cariridge filter on wnits with these Inlets: Split/Splitless Capillary (S5L),
Multi-Mode Infet (MMI), F dT ap (PTV}, Volatites Interface (V1)

Iﬁ!me imlet 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 betwesnthe inlet and the split vent trap

@1 the GC includes a Flame lonization Detector (FD), replace the jet, If the ignitor shows any bulldup of
sample oz corrosion, replace the ignitar Examine the FID collector and castle assemblies for

ion = clean as ¥

Zero Sensors and Leak test

o zeroall pressure sensors per the procedure In the 7830 "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 protecol can be used for the PM.

O Record if test passed or failed in the results table
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Signature Page

Service Review

O Anach available reporis/printouts of all tests to this decumentation.

@ Record the Preventive Maintenance service activity in the cusmmers records/loghook,

& Update/reset i counters a5

@ _Affix the PM sticker to the system of i legbook based on the °5 request.
Complete the Service Engineer Comments section if there are additional comments.
Review with the customer this service, parts replaced, and test resulls obtaned

O If the instrument firmware was updated, record the details of the change in the Service Engineer's
o box or If Inthe "2 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

[DetectorSignalOutputs [ BeforaPMService | After PMServica |
Frant detector output [ ﬂ/ﬁ: ZZI’
Back deteotor output | (V‘A. fz
AU detector output ¥ /er N
| Pressure decay test Expected test result | Actual testresult |
| Front inlet pressure decay test Pass m
f Back Inlet pressure decay test @‘r Vs p:l,ﬂ- B
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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 consumables, you

Part
SSL Capillary Inlet PM kit, Splitless

| SSL Capiliary Ultra Inert Inlet Gold Seal with
‘Washer
S5L Capilary Ultra Iner
_Single tapes with Gla
S5L Capillary
Split Liner -

ket Splitless Liner -
s Woaol
tra Inert Iniet Low Press

& Drop

Split vent trap PM kit, gingle cariridge (for MMI,
PTV &V

may use the customer's consumables.

Product or
model# where | Quantity
Part number used | consumed
5188-6497 7890A/B il } |
| 5188-64%6 THIDA/E v |
! e
_ Y ‘
2293 7EO0A/E
| | | /A
5190-2285 7890A/B Njﬂ.
| 51886498 T7esoaE | N/L
5188-6405 789048

G3510-60820 TBI0AME

PTV Septumless Head Rebuild Kit

|
| PTV Septumless Head Teflon Guide

| Fio Collector Re ning Kit

LN
5182-9747 FEI0AB 4_
7B30A/E N

i Standard .01 1-inch FID Jet for capillary FID base

D Jet for capillary

| G1531-80820

ard 018-inch FID Jet for packed column

ed FID base o

ndard .071-inch FID Jet for capillary column

| with packed/adaptable FID base

| High Temperature .018-inch FI Jet for capillary
olumn with packed/adaptable

| NPD Jet. universal f. 011-incl

D

"NPD Jet, universal i, 011-nch 1D Extended

18710-20119

1 1524480560

pillary Ultra Inert Infet Splitless Liner
h Glass Weol
Replacement Kit, If needed

Agilent 7TBS0 GC Preventive Maintenance Checklist

1524480620 7890A/B N
- G1534-80580 | 7890A/B [ N[/ﬂn_
[ G1534-80500 7890A/8 N
51906144 7890A/8 | yI
[ 5190-2293 | 78904/8 [ _N/T T
|'G1531-67001 Vi ]
1 ==
fo
'
enaslumunu

CrassLab

Fiom bt 1 Do

Do not include this section/page in the published, customer-facing PDF version

This page Is only relevant for Agilent source documents for document control purposes and is NOT
intended for customer viewing. Refer to the SPIFPM checklist Authoring Guide for more information.

Document Control Logs

Revision Log
Revigion Data Author Reason for update
Revislon of | Date of Authar of Author to describe main features/changes made
document | issuance document for this specific revision |
1.0 Draft 4-Mar-2011 Dave Park Migrated the content of revision A.01.05 to the

new Agilent template. Reviewed by subject
matter expert, Dave Park.

11Draft | 20-Jan2015 | Dave Park

‘Added Spiit Vent trap to MMI, FTV and VE - also
PTV and FID PM Parts

120raft | 31-March-2015 | Dave Park

Added Ultra Inert Gold Seal and Liner to 55
Consumables

|

ADLTY 10-Dec-2015 Dave Park Added step ta perform maintenance on the Split
Vent Tube and 018" FID Jet part numbers - Fixed
| broken web finks
200 30-Dec-2020 Gary Boardman Updated New Template and terminclogy change:

Familiarization to Introduction.
Create Mew Agile D Number: DOOOT063
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number
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]
Service request number pm?&f
— g

Date service completed _ 22 ]‘:‘1’ lo 2‘{325
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0 Page:
1?"?’5
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Understanding the Test Specification Section in Tabular Review Documents

{Applies to hardy ians anly) For Agllent satpaints and imils, the rangs of sllowable velues (L for fow, H for
high} is includad, As applicable, variancas, and are lished beneath the Agllent recommended
values and marked W (within rarge) or O {oulside of range) in the left margn; vakues for added satpoints are alsa marked Wor O and
displayed afer all configurations values, Dual limits are marked DW or [0, Agilent is NOT responsible for test faflures for out of range
satpoints and limits. Opticnal tests that are ensbled are included and marked as such; required tasts hat are disabled by the custamer
are included and marked as such.

NOTE: Limit ranges must be more tighfly managed than sstpaint ranges becausa they ofien reflect physical measuwemant limits mnd
‘are directly linked to the esting method. Therefore wnmwuwwmnsmwhbdmmm Hf hey cannct be mat. In

particular, Agilent will not bﬁnpmlbhl‘e(tnﬂeﬂm far limits tighier { than the

valuss.

Customer Responsibilities

ltmmm»;.-mcos acsount ko acquine lest data, they lag off fram the COS account &1 the end of test
Aglant jies has no for those account credentials, B is up io the custamer 10 protect the CDS from

isuse.

a (As applicable) Disable the accoun used by the Agilent representative io scguire COS data

a Safely store and archive this EQP

o Mairdain change control and revisien histary

o Reviaw and optionally sign tha EQP, making sure the servce delivery is what was agproved

o Reviaw and approve any of the faliowing veriances from the Agilant recommended;
“Within Variance Range: changes 1o the Agllent recommansiad that are identified by Agliant as within the oparaticn ranges
determined in our tee! development
-Ouside of Varianca Range: changes io the Agilend recomemandad that Agilent ientifies 85 oulside of the aperational ranges
detenmined in cur test devalopmant, Agilant is not under any obligation o make pags tha i lirnits theat fall
In this range and this detail is called out in the ECP Test Specification
-Optional Tests: additional tests that are available but not part of the cors testing suite and cost extra
-Disabled Tests: tast for which all possiie corfigurations have been disabied (tests are flagged in the lest specification)

Agilent Responsibliities
o Dafiver ices fallowing the desczibed In tha customer EQP
o Provide a locked and e-signed Qualification Report (EQR) upon completion of the serdice
alf provide an ignad EQR CO 1o the customer
AglientRecommendad Page 4120 November 2, 2020 B:00:28 PM
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Scope and Purpose
Overview
The Es Crualifi Flan (EQP) d the activity program that is during the forthe

appicable Bystams, A compieta description of the test spacifications is provided for the supported senvcas. including setpoints and
accaptance criteria (or kmits) for sach fest The test spacification saction of this document is created directly from the EQP file name
listad on the cover, This docurmant is an abstraction of tha EQP fil used to perform tha sanvice and is generated directly from the
mlactronic Agdant Equipmant Qualification Pian (EQP) Editer, The purpase of this document is to allow the user to review and recard
approval of he EQP that guides the delivery of campliance services provided by the Agilent Automated Campliance Engine.

CDS Software Pre-requisite for Hardware Qualifications

{Appdas to hard ifications oniy) Agilent tha the custorner dala system (COS) sofware used during the
qualfication has been qualified within the qualification periad spechiad by the customer s software qualification S0P

Statermnent of Intent

Unless otherwise requested, the qualiication is defivared according 1o the standard test program described in the
Aglerd_Recommanded EQP. Aglent defines variances as changss 1o the default recommanded valuss {se gtated In the Agllent
Recommended ECQF) that f20 wilhin 8 wel-defined renge. These changes are considered o be within me Infengad use renge of the
ystem under tast

Custamizations are values that (&) subject the system to limits that excesd the typical operational ranga or (&) additional tests that are
et cansiderad part of tha core program reguired for completicn of the salected service. Becauss cusiom seipomts and fmits may
exgeed the operational ervelope of the equipment, Agient reserves the right to warrant conformance only to the ciosest vasiance
value, The user is notifisd of this stipulation at EQF setup time and the quaiication repart {EQR) wil reflect this situation.

A set of ink signature fieids, as determined by the creator of this document, can be included at the end of this document. All fieids
shauld be completed or & single sel of fiekds, inifialed by an appregriste apsrover, run threugh any sigrature Geids that ane net b be
wsed. This ia an oplional process that alows a paper record of signefl by the approprisie reviewers where a hybrid (electroniclink)
signature SOF is followed. I will be and aigitally signed in a document managament system, it
whould be generated without ink signature fieids. The customer mist sign the EQPF raview documents and return an electronic copy to
Agiant wrlo qualification delivery. Tha delivery of the services is done according ta the ferms and canditions stated in the

it Itis that after approval, this EQP be archived with the electronic EQP file,
AgilaniRecommended Page 3 /20 November 2, 2020 B:00:29 PM
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‘Generzl Staternants on tha Testing Program

Tha recommanded set of hardwara 00 tests described in this ECP derives from Aglant's interprelation of suthontstive axpart
Eesature issued by the FDA, USP, GAMP, ASTM 2500, and olhers. The OO tea? design incorparates both modufar and hﬂ|lln:|!’hﬂg
which is a proven apgroach, to reguiators. As by the 40 for Analytical

Qualfication (AIC), the OO step is separated fram the PO as ¥ the regulatony guic

Apilent Croasl b i Lses 8 ion of metroiogy %8515 10 drecty datermine the performance of the
systems without unnecessary refiance an inferred or derived resuls. For exampia, direct masralogy is used 1o test pump flow rates and
thermal-controlied column and ‘modules. testing is used for 1 of the fallzwing
crtscal ingtrurnant charscteristica: linearity, pracision, signal to noie. and carry aver,

AgilerRecommended Page5/20 Movembar 2, 200 8:00:29 PM
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Dasign Oualification (DO}

CrdssLab

HOowW LENT CROS
COMPLIANCE SERVICES WORK

Agilent l:ronth Compliance Services
greed 1o it sradith ¥ usad by 1 by reguintory agencies worldvide,
Mete:  Enterprise Edition has been il e i the same.

16 Agile 10 ||,| o, yels Divelopraant Py

Howr Agilent CrossLab aligns with & sed

=  Palicy documents dictate tha naed for validation and qualification of GMP/GLP systams and usually mention tha
DQ/H1/00/POmodel. The precise procedures for 10 and 00 for sachtype of squipment are prescribed in an approved
SOP. parhaps called SOF #1 ;s Tualification of HPLE Systams. bn Agitens CrassLab, the equipm ent qualification plan
(EQP} has the

= The traditional SOP urn«ldau lis1s of tests and limits for
EQP follows this concept. The inventory of systams coversd hy an SBF or EQP changes cva)
separnle record

= The mmwl uuulah:u!km SO typically bas blank results forms as attachmants to ba photocopicd for each I ar 00

with manual I Agilort CrossLab, this execution process is sueamiined and

Agilant tosti

artiticates o rmance to standards are p

faund in the |sboratory. The
ima, sothis iskeptas o 4

-geing 0 throughout
Cinssic 0OPY

rnnnho Agilont wine [ACE) dolkvory ool It Drw:n“wpmawtmnn hang.
iting ST iona; f the rumiber of times s test 5 Agier P tenance. on-going ouafification. and re-

was run. This i i A i ualif tn

= The wraditi ication S0F Ia d d 1 authar irdivi tor
This is th for the EOF. The for each individual Installation Qushfication [I0)
i by ACE fi hen fist in the aporoved ECIP‘—H time of delivery. The final reports are I che

wnigue for each system and ificat EQP can cover 8 kab, departmant, or as wide

& scope ns desired. 1
= In the vraditianal thad thareis no J i the tha tests

ue:unnﬂxrd rewilta. In the svent that a test i tha deliwery, ACE maintai e 2

for GxF comphiurt garsrates o d
lhu ACE report.

she af tha iraTrumant
is mot necessary ond ¢

nect

ACE Loaded on a :fD'ehloDNh'xl DOisw

spinning USE drive

Dy
m uem,m.mc us fully ns 00
Proe m

ha comrectness of all instailation.r

fated filas

Dual-Acceptance Limits
{Apglies to harhsmrs qualif
Withinthe EQP of Agi oEsLab. &
aliows custorner-configumed O to rep
wimutt

n User

AglantRecommended
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Agilent will not be undes sny obligation 1 L imits that are more siringent

than the Agilent Ascommanded ones.

Re-Qualification after Repair (AQ) Hardware . - i roes £ 2 C Fgléné La b

[Applias 1o hardware gualilications ool [ "

In tha evant of a , 5 i ing repair of ifind i itis ¥ qualify
e ] P SERVICE DELIVERY METHODS
pariod betwnen sammided anenl O, ’ = CUSTOMER APPROVAL OF ALTERNATIVE METHOD AND EQLR STORAGE

The beved of re-teating ie presesibad inthe RO section of ACE: a form is displayed for the operator showing all types of repain
passible and tha re-testing d. Partof an s whown below,

YT R — S

Pump Stratogies

Ention wemvicE
thod i chosen according to

e o1
1 #nd general pracedural rag wr

Bepuir/Bephre Stratsoy Muosuss O0/PY Tastin Ballart oy devioad s dakuery mathnge sace dara dirently [detault mathode) An slarnation m
Itamal pump haed parts, actve ikt vale [or ATV cadridgel. (pens  Asy pamp Plow Accuncy & Pescision " ul!r uvmlnvl- that sccessaa datn theough @ traiser ion, If maither of the defacsll methods is chosen, this
aff check vabves, sfarence vahes, inlot mantioid o7 pamp driva. or document captures sustomer appraval af |ne ahernative :iohve-v mthod
saking pump head apart o cean (veeus ) .

ing Availabie Methods
Puise dampre. pressam Eaneduce: ey pemp Flaw Avsurmy & Precision
Mutl-charael pradiam vaive Ouatwmary Flow Acsumsy & Precision

Gradismt Sompasftion

ra. Raquires collabars

Tha full list of repairand i i i review by of the R service, cREionE aeg lweys report [EGR]. which provides end 1o end

The R form i esiri i o g tor sach repair ci an a tully

Frpcints Ben - Dedicatad spinaing USE drive. whers the ACE saftware resides on an independ ent drive that can be driven
the system contralier where the CDS rsides. Because the USE spinning drive 5 conn 3 COS, 1
valicfity of this mathod is equarslent to the praferred | mathod. Raw dats is i thi
Dste Mpnsges (0al, with 1he o s by 1

Updated: Nove mber 2018 www.agilent.com/ chem/ qualification wasurance, This is the mOsE commanky used makod

Ineemsavar, descrpriors and specifestion intiis
puslicatian ard vebjact bo Shksge wiSout noTce

Tha ACE software is installed on and run from & PC ot directly connocted to th e customer data system (CDS1.

such as the FSE's laptop. Syatem data files are transfered indiroctly fram the C D3 to the mrw .qmmf af

1 agieat Tachsakogie. lac 7073 directly fike preferred | and 2 methods, Feg
Pubiisha in USA integrity. NOTE 3

EQR Storage

Saluct the chackbax below i autharizs Agilent to stors o copy of the Eg
Aqptare: Ermplacid Enging ©f Knisena! kamswic it The intention of the assessment is 1o oua baa
e dali o D3585 h SRRrpTENEss of Sata iriagnty maasures, The storsge

ot b T : b o il

.1

% sxchstuely Toe
¥ Baciup tor th EO pacunind ot qashestonn geivary

| Customer Approval of Alternative Method and EQR Storape

swthoriza Agilent to use the alternative mothod [check for approvall
Authorics Agilant tu stors EQRs Tor thile imbemal ssessment |£hoch for approvs
Appravad by /Tt e oripie riyetiay 7 Labow oy Maran gt
Camments =
Updated: September 2020 www agilentcom/ chem /gualification
W Bt ngesfiranans in
are ran
drghes, W 2
od in USA
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Cperational

«  Userhas sh ACE node fagan witha
password nddad thraugh the ACE n:er:mmnnl

*  Upto§ users with 3 open

*  Excaptionto ports 11121-11141 on ACE m:d:. clients. and switch’s/Smart Huba tohe open on the netwo ik

prwer usar rights alsa b o persanal ADE accaunt and

Preferred Method 2: Dedicated Spinning USB Drive

Dverview

deive that can ba the systom o amrolier where
coma tha COS, this method s data integrity i
aw tata s imported directly inta ACEly ATE'S [Hata Manager

ACE ides o an i
the TS resides, Bacwuss the o
equivaient to prefermad 1 mathod’

1ol and dAts pRth AT cARSLed in repors to pravide data traceability.
Datails
A dedicated spinning USE ACE sob inhoust inaving & factprint an tha host PE. Therefare, it can be
connacted directlyto the system comroller {where the COS resides| the system’ Fou
sdditional protecticn, the drive can be driven by another host PC oe the sam s netwerk: ann the LSB drive oa A remain on site

with the customer for use by the Agilent FEE during service deliveres only,

Intmdncllnn
wertingat Agilsnt's AC d Camplkanca Engina) saft
instrument-generated rw data files one of o wsys: (1) dirsctiy. uglng the connaction betwaen natwark nodes or withtha
narver, (2} indi g% In @ Uranator |ccation. {Inthis document, data integrity refers to the who, what
and where of data used i i ACE urEuM
ACE inchudes th v that address o the rest of this d
pravides datails to determine which one best fits a customer’s needs.
Regardiess of the dalivary method, ACE 1 d dalivery are
1 Notworkdistibuted ACE (NDA)
Z B deiwe {most com ¥
Altrrstive: ‘Sarvice portable laptap or sthar PE not *0 costomar data system [CO5)
F Method 1: istri ACE (INDA)
Ovardew
ACE software is installed on s netwerk nose withinthe lbaratory LAN
ellaboration with tho customar to lasd ACE firawall. Raw data locati always

captured in the EQR which provides
& she delivery.

o d a

installing ACE in a separate node {a_k.a. the host PC) on the

the system con
thaat is equé taan controlles
its wif. The system controlier {where the COS resides| and the
ACSE hast PC are identified and seen by the server and subject
o Ehe cusiomer's dats sccess controls snd ganeral T policies.
The COS" or

bﬂwﬂmlh! :hum Ird server, undm & dautn Lraceability
t therefore
enmures end-to-end data traceability

The ACE host PG ma il s.pm{pﬁmﬂn«nﬂ drive for ACE softwmsre. During ACE' s installation, two services are setup onthe.

perating systerm (0S]: cr for

5 .mm.—- accass the

the ather as a watchdlog. Because the ACE host PC sits on the natwerk as &

ACEis ACE Virtual Viewesr PCs.

ements
Instalation

Instsll on & host PG with a separsta drive (diffarant from thatt of the 05)
Attachto n network that cllants can access

-  E0OGR
= NTFS format

Usar hiag local sdministrationrights

AgilentRecommended
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Standard 00 Test Suite
This document describes the test program for qualifying GG systems, and the following tabis Fats ol 00 tests.

Mot Mg

pdspace texts apply ondy if a hesdopace sampler is Inkectian Ly
in the atandard 0 for GCa with headapaze carigurations but not o lisd asmpler conkgLratana (I 2an be ordere

s FXTRA COST TEST). Inlat Pressure Dpgay is not

Koy Fiosd swipaintafimit

nd Basio
Safuty and Oparatiee,

G Dvan Tampemnars
Accuracy and Smasilite
{Agitent intuvo $900)

G Oven Tamperagars
Accuracy and Stalility

Hesdupace Leak [76874 oniy}
Meadnpase Vent and
Fressurization Vaie integrity
[B1BESA and alder)
Headspace Hostnd Zones.
Tamparature Asouracy

Vial Heates Tamparitorn
Accuracy

et Pressers Dncay {non-84%)
{EPE &t manual ceetrel only)
Inlet Pressare Aveuracy

{EPT or manual central only)
inien Flows Stakility

{EFE centrel anly]

AgleriRecommended

5 Varisnces thorwed

[

Column connector = 2300.0°C
Ovan 1= 2308°C

Oven 2 = 1000°C

Suabllity measurd at svem 2
Tampersturs 1 = Z34°C
Tumpernturs 2 = 100"C

rvtegral part af the system: gt is ineluded

it inchuded for GCs configured with mass spectrometer detectars,

Gavms, chasais siaciriz grousding, ineilocks, bydregan stutdovn, snd
50 o all comect

Accurncy = 5.0% and 5 5.0 of ssspsint in K [sven]

Aceurkey 2 -1.0% and £ 20% of sespaint in K (column commestar)
Smbilley £ 05°C

Aeesrcy 3 -10% dod £ 1.0% of sempoint in K
Sxmbifiny < L5"C (Agilant)

Seability measured attervperature 2 Smblity £ 1.0°C [Others)

[
A

Thine: 1164°C

Samply Leap: 110.0°C

Syiinga Huster. 1T0.0°C

Oven: 106.0°C

Aghager: 100.0°C

(Applicsble 1unes vary ay modal

* TesboMauix 41 Turto Matrie 16
TusbahMurrie 110, ES4BCL HE1 10,
HE110XL moduls anty}

Thine is trunstr

Tumpesutirec S10°C
Inbet gus Bow costrsd
Inlet preasere: 280 et

Inlet Rowe: 4.0 mi/mintes

Vaben functions property snd HES is sk gh
uhen fsnetinns propary

Thinm nceiescy 2 1.8 and £ 5.2% of setpaier [FEETA, T6ETA w/tray]
Thna accurssy 4.3 and < 4.3 % of sstpokot |Others)

Sampls loop courazy = A.0°C and £ 4040 (318K, GI8SRA, THITA,
TEATA witray]

‘Sumgle loop sccuracy = S.0°C sad £ 6.0°C (Others]

Syrings Pratar acouracy ¥ S0°C and 5 076 (Dthars)

{wen securcy 3 8.0°C s = A0°C (7654, 612808, G12808)
D meeuracy = A0°C sed 5 49°C [B18E3, G18804]

v weunEy @ B.0°C a5 LG (Ferkingimer]

Oven securacy = 40°C and £ 40°C (Perkinflmer sther modals)
Ovin accuracy 3 AD'C aed 5 44°0 [THITA, THETA witwy)
(ven petumcy 3 -5.0°C wnd 5 5.0°C (Others)

Agitsor necirney 2 -20°C and = L0°C (ETC)

DI frem wetpoint 2 - 20°C £ 20°C

Prassure changs / § minutes = =20 psl and < 0.8 pai
Ascumty 5 12 psi

Azcamey 5 100%
Pencilon < 6.0%

Page 12720 Novemiber 2, 2020 8:00:29 PM
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Alternative Method

FSE
mathads.

Hequires customer pre-approval to ramave later ous

AGE software is installed an and run from a PCnot
= laptop. System dota files are transferrad indirgethy fram tha COS tothe laptop instead of directly like pre ferred 1 and 2

Updated: Nove mber 2018

AgilentRecommendad
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Hoise and Dri {TCD)

Hoise and Oret (R0}
finive and Ot (ECO
Holss and Oret iuECE|
Minizs mid Dt (FRD nam
=rein]

Mpisa and Ot (FAD+|

kT
arylel

and Ot (FPD new

o and O (FRD+|
Maisa and Drift (NCD. 5C0;
Scouning fur

Sgral to Nois

(ADSEMMIS ALS)

Sagal b Noise
(FDA85 MM

Sigral ta Neiss
(MAVirHS

Sxgral 10 Nowee

G 55/ usmg 19710
&1
Saqral ta Noiss
(P S5/

Segnal 10 Naise {NPD}
Saqrat v Noise
(TCO/S5/MMI}

Sagral to Noise
(TCO/ on S5 NN

Segrai tn Noiww INTO}

Sogral o Neise {500

Irjaction Frecision
iSplit/Spiteas|

AgllentRecommended

WA for

Dutwctor

Denactor migmal (1A fer GBS0

Demecror signal
1A, for SaBn)

Dineceon signal, sadtur

M8 for GA881

Dasestos
s fur

al. phosgharnus
0y

Desector sagral

Injaction vahasme o cul
ty comliguration

Injection, votums on column.

1041006250 ul |ALS:.
HES/CTE HES with selits
L

Injection sime: 2 miretus
loresyure balanced HES ontyl

llemt
sglitiess

to the customer duts systam (COS ) suchas the

s oo 1STA MtegiTy.

www.agilent.com/ chem ~gualification

Inforrestan deseptions s d sl W
publicutizn toe subjett be eRarge wEROL 19
Agimen Tectratogies, Iz 2110

Pubiiahsd in USA

Paga11/20 Neverviver 2, 2020 8:00:28 PM
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Anrency § 1803 of s
L
Mesa s 810 pd

Orsk £ 250 pAshour
P £ 0L1E DU
Piriae 5 875
Dre# 52200

Mo £ 016 pd
Orit = 350 p&/hour

Mg £ 300 DU
Orit = 1500
Piceem < 0 11
ik 5 5.00 DU o
Maiae 2 4.00 DU

Orit = 200 DU hoo
Poan £ 500 DU

Drik = 500 DUMour
Mo 2.00 DU

Ort = 180 DU hour
Pt 5 500 ph

Drék = 5200 pA hour
[

S = 300,008 (hz ks
SN x 240,008 (Fa mal
4K = 5000 |ha makeup gag]
S/K = 4200 |He makeup gax]
F4K 2 4000 | Ny makeug gas)
/N 2 3200 [Ha makeup gas]

5K 2 BOF (N; makeup g
S0K = G0 (He makeup

20 (Ng make
5 168 (i make
308

0 (M3 makeup ges|
5 200 [He or HE makes

1142 ks gas]
2 makeup geay

S 2 1,490 [sultur)
5/N = 2400 [shosphomous)

608 (NEDT

et FISD % 1.00%
Airga SO £ 3.00% |ALS. Agliemt HES)
Ao RS0 = 490% [ETC HE:

Ares WSO £ 080% |NCD, BOD: ALS sy

Page 13120
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njection Pracisicn ALSS with purgud/packid Iwe\lm
[Purgud/ Packed) It without HES
‘Arsa RS0 £ S.00% {uthar detsotars)

Injmesion Carry Cunr (HSS ooly) Ssrvin = Injnction Precivion Arws carry over 5 T00%
Test Design and Rationaxle
Overview
Mary GMP/GLP unhnmmum agency Innumrl now ask firms to provide a risk assessmant of their squipment and computer
systoms phus 3 tionale far walsdation and tasting,
GENERAL RISK STATEMENT: Arvy laboratory chemical system used for rIw mltldnl mﬂil\g n(lhui dnq product / medical
davica testing in GMP or uged re formal GLP studias will Rkely Bl into & Hi aamsamant will imgly

ke reed for 10 & 00 & on-going qualification. ANY USER SPECIFIC RISK ANN.\"SIS SI.IPERDEBES TNIS GENERAL RISK
STATEMENT.

The rast of this section outlices ‘the science-based rationale for sach test in the Agilert hardware OO plus o brief test dnsign
and procedure descrigtion.

The recommanded st of hardwere D0 tests described in this EOF derives from Agilent's interpretation of FDA. USP, and
GAMP guidelines and other suthyoritative expert literature.

D test dusign incosparates bathy modular and holistic testing. which is a proven and regulatory acceptable spproach. When
applicable. direct metrology is used ta test pump flow rates and thermal-contralied calumn compartments, far example. Halistic
chamical testing is used 10 ovalisnte eritical instrument characearlatics

When applicable, certified refere nce standards and calibrated equipment are used,

Canzidering the number of setpoints. parameters. and canditions of each recommended 00 teat. the proven concepts of warst
case, range. and representative thave been applied. ¥ a proporty or characteristic is known to have its worst performance at
ane end of a range of use. this i tha setpoint that should be tested and other setpoints are ndat requined. ¥ & proparty ar
charsctaristic has no known woarse i, tsting ot the high and low points of the rangs of wee is raguired. If thars are too
many paksible ube coset snd so nditfons 1o realistically 1est {and none 7 a worst case], a representative sample for test is the
st approach.

Syziem Inspsction and Basic= Safuiy and Operation

Dageription: Syatam muat b in safe snd operational condition before starting the 00 tests.

hwud:"l’. The instrumast is ghvan a generl inspection and ita basic aafery features ara challanged To ansune proper
aparation.

GE Oven Temparaturs Acesracy and Stability

s impoctant for botwaen systa methads, Oven
\emparatrs stabilty 18 crticad e gualiatlvs and quanttacivs anabysis,
Procedure: At two difforent temporatures, acouracy is measured using an axtarnal callbratad tharmomater

axprossed
tha differance batwasn found ared serpoint values, At one of these, & statistically significant pumbar wudnluliuninnl e
twikan dusing the total dumtion of the test and stability is expressed as the delts betvween the highest snd lovwest temperatures.

Hoadspace Leak
Description; Proger operaton of the valves is critical for repestalio peak aroas and earry over,
Procedure: This rest vasifies thet the valvas oparate propecy with no excassive feaks o rastricted inemal fow pat

Headspace Vent anid Presserication Valve lntegrity
Duscription: Proper operation of the valves is critical for repeatable peak areas and carry over.
Procadura: This tast verifies thet the valves operste properly: with no excessive leaks or restricted internal fow paths.

Headspace Heated Zones Termparature Accuracy

Daescription: Temparature accurm ey of tha hastad 7ones is important fos eamparing Systams and tranafarring methods. Dvan
Becursey is critical 1o quantitativ e hesdspace methods,

Procedure: The temperatare (s weessurad using sn scienal calibeated wiith be design. Accuracy iz
as the diff found and setpoint valuns.
AglentRecommended Page 14/ 20 November 2, 2020 8:00:20 PV
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Injoction Carry Over
Description Low w-\rmlnn W previcus Injwlu i exitical for sccuracy of quantitativa and reliabiity of qualitative analysis.
For headspace samplars, ovet 30 this is 0 cora DO ast for thase
sampiars.

For liquid samplers. r.ul\' aver performance is contingent on mum mwhlu Factars indupendent of the enginesring condition of

he 5L systam. Many ditfersnt syringe wash progrms are aval that can elfiminate cammy over. These am usar salactable

and may bo spplication spesfic. The candiion of i avr-m- s the factar. Tha injection
inge is typically replaced for new during PM before 00 Therefore. the casry mu i for fiquid samphers is oMared only as.

an optional extra fes tast in & customer-canfigured EOP.

Procedure: Tha blank injoction after the soc repeat injections of the precision test is evalusted for camry over. and the result is

wxprassad 88 & PAICHNIAGY.

Updated: November 2019 www.agilent.com/ chem /qualification

Inlermarion, descristinss a ssectirasans in s
publlzacon aes aublect 12 changs wahcut atice

D Agilant Tacheoiogies, lec. 201
Puisiahed in URA

AgilentRecommended Page 16120 November 2, 2020 8:00-29 PM
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Vial Heater Temperature Accuracy
Description: The TEO3A visl hester option can ba used during sampie proparation, This test verifies that it heaty sccurataly.

Procedure: Th Bnator tempersiure 5 measurod with an external thermometer and accurscy is calculitad as the ditferenca
batween the messured value and setpaint,

Inlet Pressurs Decay

Bascription: [alin peacsaura imtagriry (s exisical for regnatabie njection and retnntion tires, The gressurs ducay ind pesgurs
accuracy tests combine 1o demanatrate pressurs intagrity, N ere is too much air in the system. the M3 system's Tuna
tast indicates a [eaking detector. 5o pressure decay s nat necwssary far MS-anky systams.

Procedure: Indet is capped. a pressune applied. and inler flow tumaes off. The pressure decay is rooorded over o specified time
range

Inlet Pressure Accuracy

Description: Inlat pressurs irtegrity is csitical foe repaatabl
Accuracy tests combine to demonstrate pressurs integeity, This 1est chacks for accurate pro; e head of the :nhrvu!
Column fiew |s achieved by maintaining & constant pressure against o known restriction. Becauss ﬂ'ﬂ |“|r|l:!|Bﬂ is a function
of the calumn gaemetry, meRsuring prasaurs in the inkst is the mas accurate woy to determize fow.

rition times. The nmlsuru decay and presaus

Procedusu: Tha inlot i3 capped, a pressure is appiled. and the miet gressur s recorded using an extarnal caliorated manometer
connected 10 the nlet,

Inlat Flaw Stability
Daserigtion: Intet flow stability s critical for repeatable mjection and relention temas, inlet fiow accuracy and precision tests
combine 1o demanstrate inket fow stability,

Frogedure: Column flow setpoimt |s schisved. ail detector fiows ate turned off, snd calculations are made: flow accuracy as the
nbealute % diference of the maan of the ten fiow readings and the setpaint: flaw grecision 43 the % RED of ten flow readings.

Detector Flow Accuracy

Descrption: Detector flow sccurncy is critical for o stahle detectoe signal. income;
peetormance.

Pracedure: Flaw sceurazy is determaed by mussuring the llews wid a callbratod mass flowmeter and then compnring the
rasilis 1o the test setpoints and the vaiues displayed by the GC.

flows may have an impact on detectar

Noise and Drify

Descrigtion: This tast gres an Indication of detector senaitivity and stability,

Praceduse: The signal is monitared at specified conditions approprirte to the type of Setector Gver @ Twenty-minute penod. The
signal nss is calculated bisod on ASTM ESS4.56 as the averoge peak-to-peak nofse in o number of sgnel sagneants.

Th drift is calcitated a5 the slope of the linear regrassion for the sgrol. Detstion type and the gases used all contribute to
ditferent parlarmanca snd tharefors different limits for aach configeration,

Scouting Run

Daseription: This test s used to determéne the chromatogram fer presanes of expatted paaks, sufficiant sun time. and proper
Antegration ovants price T tha s1a of tha actual qualificatan runa,

Signal to Noise

Descrigtion: Sensnivity of 6L detoction is  criticel perfarmance featurs in quantiative and nu-mmu: analysis. & signal-to-
npise value 0f a reprosertative compound at known anatian

Procedure: A traceable standard is injected and signal to noise is caleul

Injection Precigion
Description: Systemn precision is exitical far quantittive enakpils,

Progedure: An tabikzing injecsion [+ mada. fllowimd by six regeat injocticns of o traceable standard fallowad by @ final
blank injection. The 96 RED of the =i injections is calculatad ta provide precision statistics, There are separate dedicat
Fum&nt parsmeters and refarence standards applicabls to esch miet/dotoctor combination, This tast s porformed with
liguid ard headspace sampler configurations.

AgileriRecommended Page16/20 November 2, 2020 B00:28 PM
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Report and Delivery Options
(For hyphenated system types anly) If different options ane chosen for the primary and supparted system types, the primary system
options are used for balh techrigues in the EQR.

- Shaw cheomatograms

- Shaw hesder and faater on cover
- Include repeated run lags

- Inclugs Transaction lkogs

Selected Signature Options

Status: EQP i not signed

- Reporiing varance is allowsd in this EQP

AgilentRecommended Page 17720 November 2. 2020 B:00:28 PM
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Customer Approval

Name: yaran N irqetial

The: Lﬂl boratory n--\aa‘,r
Dt Falo 7, 20a1

Signature: X <

Title
Date:
Signatura:

Title
Diale:
Signature;

AgilentRecommanded Page 16120 Novamber 2, 2020 8:00:28 P
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Protocol Details

Protocol Revision Used for this Document Protocol Revision Releass Date
aCcozs Movember 2020
ROTE: The i - EQP Editor @pavae and ather avalable revsions.
AgilentRecommendad Page 20/ 20 Noveriber 2, 2020 8:00:20 PM
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Legal Notice

Agilent Crosslab Compliance and ifs primary companents (ACE satware jool, procedures, test design, metrolagy toals, chemical
rafarance standards, and operator fraining materials) have been designed, tasted. validated, and reeased for commercial use
folowing Agilents Life-Cycle Qualiy A

Apilent CrossLabs Group RAD WP and Dir. of Technology: Mail Cook, Santa Clara, Calornia USA.
Agilent CreasLabs Group Quaity Manages Julie Hactor. Santa Clara, Cafiforia LISA. |

Agient CressLab Complance i endersad by D, Ludwig Huber on behalf of labcormpliance com.
ACE sofware is patented, Gopyright is claimed by this statement for 8l original work camprising Agilant CrossLab Complanos. Any

use, Lor il be e ihe extent possibie by law. Al customer copies of EQP
approval, final qualificabion repors, and raw data provided fo customer at delivery of the servios become the property of the customer.
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Certificate of System Qualification

GC-0G

System I CN13113001

Crganization Marme: United Analyst and Enginesnng Consultan

Organization Locatien: 3 Son Uniomsuk 41 it Rioad, L F Bangkok 10200
Diate: April 22, 2022 2-32:15 PM

ECP Name: AglientRacommended

EQP Revision: GC.o25

Overnll Cuakfication Slatus: Fass

Systam Inspaction and Bacic Salety and Operation
Mama- TR0

Setpaint Status: Pass

Overall System Ingpection and Basio Safety and Operation Test Status

Pacs

inket Fressure Decay

Mz TEEO
Front S5L
SEpoint Status: Pass
Prossure. 250 sl
Pressures Change: 0.1 s 15 minutes
Agikenit Recommnded == 20 and <= 05

Orvarall Inlet Pressure Decay Tesl Status

Pass

Inbet Prassure Accuracy

MNamo: 7890
From 851
pemsli vt renas hindunu

Paga1im
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Setpoint Status; 'P;“ =

Setpoint Actual
Il Presssure: 0 pai 260 i
Agcuracy: (1] psi
Agitent Recommended, = 12

Overall Inlet Pressure Accuracy Test Status

Agibent CrossLab Compliance Services

Pass
Delector Fiow Accuracy
Hame: ) o o o
FPD+
Sotpoint Status: o )
Flow Type:
Setpoint- mLimin Measured Fiow: 02 mimin
ACraracy” 02 mdimin
Agnnd Rucommended: <= 10.0 % selpoint { 60 mlimin
Limil s percerisge of setpenl of 0.5 milminute, whichaver is langesl
Setpoini Status: Pass
Flow Type: mr
Setpoint 0.0 miimin Moasurad Flow: 60,1 mifmin
ACCUTACY: 0 miLimin
Agitant Recommendad: = 10.0 % seipoint i 60 mlimin )

Lisvit is percentage of setpaint or 0.5 mbiminute, whichever is lagest

2021 by Agllont Technologies

Agikent Crossl ab Compliance Services

Selpoint Status: Pass
Flow Type: Makeup
Setpoint: BOa miimin Measured Flow: 648 ml fmin
Puige: Dffsat: 20 6 setpaint
Adjusted Setpoint: 7200 miimin
Accuracy: T2 mLfmin
Agilanl Recommendad: = 100 % seipoint (T2 mimin )
Limil is percentage of $etpoint or 0.5 méminute, whichever i larest.
Overall Detector Flow Accuracy Test Status
Pass
Datector Flow Accursey
MName: TR0
Fron FIC
Setpoint Status: Pass
Flow Type- Fusl
Sapoint 0.0 mLimin Meagursd Flow: 0.2 mbLimin
Accuracy, 02 mLimin
Agilent Recommendad == 00 % setpoint { 30 milfman |
Limil & percentage of satpont or (.5 miimice, whichewer is lages!
Setpoint Status; Pass
Flow Typa: Cchireer
Setpoint: 400.0 il frmin, Messured Flow /p2 mbfmin
Acouracy 1.8 ‘mLimin
Agilent Recommended. <= 100 % wetpaing | 400 mbimin ~ §

Limit s percentage of sedpomt or 0.5 miminude, whichever is langest,

Dina: Apnl 32, 2007 23216 PM
System ID: CH13113001
Fage 2
® 2021 by Agilent Technologles
Setpoint Status: Pass -
Flow Typa: Makiup
Selpoint: 250 mLimin
Accuracy: ot
Agilent Fecommandad: = 100
Lienit &5 il sepoind or (L5 mifmi -

i largrsit
Ovarsll Detector Flow Accuracy Test Status

Pass

tona1s hinugu

7
Agilent CrossLab Compliance Services
Measured Flow: 249 miimin
miLmin
% selpaint { 25 mimin )

GC Oven Tamparature Acouracy

Temperatra: 230.0 206 c

AcTuracy. & g

Apiant Recommanded: = A0 % sefpoint in K { 50 .+ A |
w10 % setpaint in K 50 G )

Sotpoint Status: Pass

Zona: Oven

SetpointAciual

Tt 100.0 1004 b

ACCuracy: o4 L v

Agond Recommended: = 10 % satpaint in K { ar C )
<= 10 % sotpoint in K { a7 ooy

Overall GC Oven Temperature Accuracy Test Status
Pass.

GG Oven Tempersture Stability
i  Rae tenes hinungu

Page 4121

Tiote: Apeil 212, 027 23205 P 1 1
Systum 10: CH13113001 lﬂﬂ“1i uﬂ')"ﬂu
Page 1/ 31
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‘Satpoint Status: Pass
SelpoitiAverage
Temparaiure: 1008 1004333 *C
Stability: o1 C
Apilenl Recommended: = 0.5
Overall GC Ovon Temparature Stability Test Status
Pass
Soouting Hun
Tested Combination Frant SsL ! Back FPRO+
Injection Towss
Hame. TRA3A
Selpoint Status: Completed
Injechion Volume on Column: 10 uL
Maode. P-Mode
Overall Scouting Run Status
Complated
Noisa and Drift
Tested Combination] Front 55L ! Back FPD+
Name: TEHD
Setpoint Status: Pass
Mode: P-Made
Base Signal: 12.2 150 pa
ASTM Noise Dt
ou LI
158 o052
Agllent Recommended: <= 2ob == 1.50
Status; Pasg Pass
Deate: Apnl 22, 2022 23215 PM 1 H
System ID: CR13T3001 lﬂﬂ“ﬂli uﬂ‘)"flu
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Pass

Injection Procision

Tested Combination! Frant s5L I Back
Marmes: Te93A

Setpoint Status: Pass

Injection Volume on Column: 1.0 ul
Made: PMade -

Area RSD: 283 % Retaniion Tene RSD: vz
Agllent Recommendad: <= 100 <=

Owverall Injection Precision Test Status

Pass

Signal to Moise

Tested Combination1 Front 5L ! Back FPD+
Injaction Tower

Hame: 7B90

Mode: PMode

Setpoint Status: Pass

Signal o Nokse:! 11529

Agiont Rocommended = 2400

Owverall Signal to Noise Test Status

B 2021 by Agilent Technologies Agibent CrossLab Complance Services

Selpoint Status: Completed
Ijection Violume on Columa 10 ul
‘Overall Scouting Run Status
Completed
Notse and Diify
Tested Combinabon Franl 281 ! Fran Fi
Name: Ta30
Setpoint Status: Pass
Base Signal: 213 (1
ASTM Noise D
PA [
oor 0.85
Agilent Recommenced: &= 0.0 == .50
Ststus Pass Fass

‘Overall Noise and Drift Test Status
Pass

Injection Procision

Tested Combination? Front 5L { Front Finy

MName: TEIIN

Solpoint Status: Pass

Injection Valume on Cobumen: 10 ul

Ares RED: nas % Retanton Time RS0 024 %
Agileni Recommendead: = 300 = 106

Overall Injaction Precision Test Status
Pass

Signal 1o Naise

Pasg
Scouting Run
Tesied Combinagion? From SEL  Fron FiD
Inpection Tower
Marme: TE93A
Oata: Agrl 22, 2022 23215 FM o 1 H
System (D CN121 130 ONa13 IJﬂ’J‘l.If]!J
Page 6121
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Tested Combination2 Froni s5L | Front FID
Injection Tower
HName: TEN
Satpoint Status: Pass =
Signal to Noiss: 521845
Agent Racommended: == 300000

Overall Signal to Neise Test Status.

o —_— Ly
Wre IRuenesw tena1s hinugu

Page 8721
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Instrument Details
Purpose
This seclion describes the as found syslam configuration
Datadls
Syslam
System ID CH13113001
Manufacturer Agilent Technologies
ame 7890
Flaw Data Input Manual Data

Tamporsture Data Inpul Manual Dala or Dther Dada Logging

Tesled Comisnation?
Injection Technigue Injection Tower
et Front
Detecior Back
LTM Included? Mo

Tested Cornbination?

Injgction Technigue Inyaction Towar

Inlet Front

Datect Front

LTM Incluced? Ho
Sampler 1

Manfacturer Agllent Technologies

Type Injection Towar

Marne TEOIA

Modal Number GASIZA

Serial Mumber CH3ZE0018

Firmware Revisian A10.08

Usaga Sanpie Injecion

Location Front

Syringe Volume L) 10
e tene1s inaugy

Page /21
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Detector 2
Sampler 2 Marmd
Churn Agilert Tochnologes
Manufacturer Agilent Technologies El r T
Man
Type Tray e 7880
Harma 76934 Type FPO+
s
Madal Niumber Gast4a pte: Saplsey
PO CEN1I200169 Conirol Type Edscaronic Pressure Control (EPG)
Locals
Firmware Revision A0S o Pock
il Heater Mot instabed Makeup Gas drogen
Maindrame 1 y First Filter Tested P-Made
Manfachurer Agilent Technolgies
Mame TE80
Model Number G408
Serial Number CHT3113001
Farmware Ravison B.O2032
Owen Type Standard
Inlet 1
Martaciurer Agilent Technologies
Hame 7850
Typer S5
Location Front
Carrier Gas Helium i
Control Typs. Flectronic Prassure Control (EPC)
Purged Inkst Yes
Datector 1
Manufactures Agilent Technologies
Hama TRIO
Typer FID
Adapler Capillary
Controd Type Elactronic Pressure Control (EPC)
Location Front
Makeup Gas. Mitrogan
1 Date: Apil 22, 2002 23215 PW 1 1
i Aprt 22, 2022 23215 PM
Dt o c:‘:aum:f‘ 1 lﬂﬂﬂ‘]ﬁ‘uﬂ’]uf]u System ID: CHI3TII001 9NA3 1lﬂ')'.l.lf]1l
Page 10721 Faon W 12
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Electronic Signature
ser N sapnguthal tarsk Syatein td: CHI3IT N1
Purpose Mowmamy LAETORLOISHOMY Teut s Agom| 32 3032 3-37 1 030
This signalure page was created and published because the ACE sign-off achion was execided, which = vald for the entie documeant, ENTIYI0H Yearuaction log =
inchuding attachmants. The ACE sign-uff is an elecronic signature thal requires two distingt ¥ : uniue _ _
and personnl password, The Agilent representative who hes daliverad this service understands the mesmning and legal status of an Tina Temsmartion  Areity Type of Transactian Optional Insarmation
alacyroms signatwe. A8 A traned official ", the Agilent hurs @ g vord and logon Lo sccass ACE and Bl Purkarmed
y sign this o . (Othar can be applied 10 this using & Content or other Al 23, 0TI DI AN Ak SoasonCimaesd  Sassn Here
sustatie method defined in your data access and control procedures. ) A 22 20Z2DIAIGAM Bl Congasicn  Sesuon Hane
Al 72 30 0N AM Ak Erntament ticamng Rbvor i Mg mt dearn
o e o wikorh ek
] Aped 32 3002 33451 AM fusid Exlaadel Samvion T detals lor pomary
Dretails. :(I-mu 1G2) -
e oy
Full Hame of Signer. Saenguthal Tarak [ProtocPacks GeC g
: . bl §145: 02,50 pan).
Logged On User Mame saenguthii trak@non agikat.com EQP Fir Nama
Signature Creation Date: April 23, 2022 |36 22 51 angl. E0P Mame:
CRT . ——
Reason for Sgnaturs: Enpeuted pratocal and published his onginal version of documeant !
Sl T2 J0ZE B35 A Endd Conlyusion  Sesaon Hons
Apnd 22, 02T IS 00 AM S useshon Eession O
Aont 22 0 RISIEAM  Sian Exscutan Syser tnzguction and Base None
Smbety mnz Cperwton - TH0
Chusktarivn Tst - Fin sty
Reguiatory Disclaimar iocules
Thits doctmant provides a protocal o venly and record instrument congration and evidence of praper aperation 1| hes bean prapamd from cur AR 02 ST AN B Enozuson :w“nmw:n:;: Fun Count 1
af applicable reg wek an indasiry The document is designed to provkde an important componerd of a complete ;:.."...,-.\,,.w.',,,,;;
package Vakdalion dapands {actors and use of This proloool alone does nat assure compliance Agden Technologies makas o sl
Libhic i ks iy Lok g g T 022 BT A Sian [—— Il Frassung Digcay - Fromt Mo
| S50 Prossina Conkued It
B ]
warranty == 05w
arrai
el 22, M2 AT AN Ewa Enpeatin it Prssus Doy - Fronl o Gound 1
Agikers Techrakogies makis no waranty of amy king o th matenial, indisding bul nal lirited 1o, the implied warranbes or meschanisbdity and (iness for S8).. - Prsersinn Conseled iniel
a particular purpess. Aglen! Technoligees shall not be kable for ertoes contained hesen of for mcidentsl | wlth fhe S5 250 -1, v 20 ped ]
furnishing, perfarmance, o use of fis maturial, SR
Aanl 22 HETHISISAM St nscutan et Prassurn Actacy - Feond - None
5L Fresswre Convolied el
8 280psi-L e | 2
Page 1 14
; H Diate: Apel 22, 2022 24215 B8 1 H
Diate: Aprk 22, 20 FA25PM 1 5
S . [Gams a3 hinaugu e oo N3 lununu
Page 13121
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Uieas Beami s tarak
Hosename: LAPIOP-COISAOMY

ENEIN13001 Teanmuction og -

Sysigm b2 CHITIINOT
Friet Date: Apedl 72, 3077 23710 #8

Acthoty

Type cf Teanuactian Optionsl infommation

A 1, 2 AT AN St Fasnaien

Apek 71, 2022 3601 AM A Uis

Al 22, BOZAHEDIAM  End Ewnoanon

Aok 2L M3 S IE0T AM  Stan Enticution

Aprli 22 T 9IS AN Audd O

Mgl 22 WZZIIIIAM Erd [

Ageil 22, PTIIGIEAM Sl Exrution

Al 32, 02T DATONAM  Stan Exncution

T 218

b Presssuars Acourcy - Frenl - Hun Cows 1
BEL - Pressure Convoled inut
EISOoN L e= 13
Detecior Flow Acouracy - Back - Hone
FPD= . Type  Fud . & 00

miLimin < L <= 16 % eipont

FPOe - Typs: Fuail- 5 600

i - L £= 10.0% seipolel

rolector Flaw Ay - Back e Caune 1
PP - Ty P - & 600
Lk - L <= 10 0% satpusint

0D mLimi L <= 100
satpoind

Deteciir Flow Aecurbey - Back  Flun Cound < 1
FPD: . Type | Cnsiznr - 5

B0 i - L < 10.0%

salpeet.

Detector v Accurscy - Rack  Nore
T Ty - Mk - 5
00 ek i | < 10005

60 Domimen - L == 10.0%
sotpoint

Apnl 22, X322 23245 PM
CH121123001

tena1s hinugu
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s Wami 3eeg it
Hosiname: LAPTOR-CEASKOMY

EHII TN Trammaciion log -
Tans Tramsarten Aty
Stwe Peroimed

At EE J0ZE 100 T AN Stan Fscution

Apel 22, 3022 V1140 AR Audi fiat

Aprd 23, 2023 101140 A End Expeuion

ApE 73, 02T 01002 MM St Expestior

Aph 22, 2022 01296 A Auchi B

A 23, 02 1Z1RAM End Exnculion

Aprd 27 2002 109220 A0 et Exscuton

il 77 PICT 1243 MM At Dala

Mgl 2 101308 AM T Enmislion

Faged i

System ba: CHI3101
Prs Daie: Al 22, FIZE 2:32 10 P

FID - Type - Makeup - 5: 250
miLimin - L <= 10 0% sepoim

Diesacin Pio Arcuracy - From - Masus e Enlry.
FI: - Type  Mbera - §: 289
miin - L s 110 paipeie

Diatectns Flow Acouracy - Franl  Hun Coust 1
FID: - Type - Mabewg - 5: 220
miLimn « L =3 10.0% setmon

GC Cvant Tampsraturs o
hzcurzy - TES0: - Tampamnan
Dven- 5 T300C-Li 3= 40
ANE <2 1.0% seipoint 41K

G Oven Temparature.
Arauracy - 1B - Temperatans
Oven -5 DOHC L =18
AN = 10 % setpoint in K

sz Cta Erary

B Own Tamparahes Fou oot 1
Aceeacy - 7980 - Temparaturs

< Ovan B ZO OG- L 10

AND == 1.0 % setpeart i K

Maral (1pla Crary

mpresun
(e S AOFC-L =10
AMD = 1.0 % setpesnt in K

L R Cout -4
Accutacy - TR - Tompershum
on - 5 100G L e A0

AND €3 1.0% setpantin K

Dats:
Systom IB:

Apeil 22, 3022 23X15 P
Cr1311300

tona1s hinugu
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Usar Mama sapaguthie 1arsh System b ORI 6
Fosirame LAPTOP COISROMY Prwd Ghane: Agant 23 M2k 223216 P
CNIITIN0Y Transaction hog
Tana Trasaachon Aty Type of Transaction Opticnal kelormation

Saake
Aol 1. 2022 DATFIAM Mk Divtiisol Fhow Accuracy -l Marnasd Gt Lniry
FPDe - Type - Maboug - 5
GO0 b - L cs B00%
T
Aprtl 22 M0 9ATADAM  Enal Eswcasion Datnctin Miow Accuracy - Lack  Fun Count 1
FPO6 - Type Mskingp - &
SO0 - Lo 1000
setgonl
Aped 22, 022 Frd4: 15 A Sean Exacutann Sgrad 10 Nowwe - Injachon. Hone
Tewe, From 852, Sach PP -
Cutacser FPi L o= 340
el 22, M2 WM AT AM Saan Exsanon Signal by Notse « Ingeoson Hani
Tawver. Front S5 Boek FFO+ -
O £FO -1 > 2600
e 22,2022 101097 AN Sty Escuton Gt Flom Accuracy - Frénl tasne
FID. - Typar  Foiti - 5300
el fmen - L <= 10.0% seRpoinl
Apnl T2, 2027 0100 AM Audi Dt Cepacior Fiom Acmumcy - Front Musud Dista Entry
FID - Tygs Fued - 5200
mLen - LS 80 D4 e
g 22, 2022 5D AN End Execatron Diatpctor Flerw Accuragy - Frond  Hus Cown | 1
FIx - Typw Fusd - & W0
m - o W00% selpo
g 322002 WD 1003 AM Saan Frendion Deinchor Flow Acciincy - Frosl  Hono
FIF - Type - Cuddiznr - 5 4000
mbimen - L o= 1040M% seipoent
el 30 JUZF 0N 06 AW A Data Detacne Flow Aceumscy - Frond  Mansal Crats By
FICk - Type  Owithgiwr - 5. 4000
e Loew 1000 selpoi
Al 22 2052101120 AW End Esprubon Diwtwctoie Pl Acraracy « Fronl  Bun Count © 1
FI - Typm  Cizec - 5 4000
i iiran - L <= 41 0% wisgin
Panga 314
Date: April 22, 3022 2.32:15 P14 1 1
System i0: CHA3113001 lﬂﬂ“1’ 1lﬂ')'.l.|f]11
Fage 15121
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oy M i o Syatem bl CHAZTUN0
Hordraing LAPTOF.COGEROMY Praw Dale: Agail 32, W% 253 18
CNIXTIM0T Tearmaction oy
Tima Transacwom  Actwity Ty of Temmacsion Optionsl Inermstion
Stale Pertormed
Aped 22, 2007101240 AM Stwrt Lamcuton GC Ovor Tompoiomao Siaddity  Hone
- g0 - Terpessbne - Oan
S 0000 -1 4B ET
Al 2R B0 A1 L AN [ 00 G Tomparatier Sibiie e D £y
- TRED . Tompetahes - Chen «
W00 0ET
Ap T, TR MEAIAB AN End Evviszation. GO Coven Temparatie Siatubly  Flum Gosant 1
T
5 MRO0C.L 4=05C
Aprd 22, P02 100350 Ak Stan Exeason G Sosubng Fun « Ipction Hona
Towes, From S5, Mack FPO «
Pt of Srpstem Prepaeson « Ho
iy wsnoaieg
A 22 2007 11411 AR Sud Dot GC Scouting Run - bnjerbon D s Path
Towe: Feonk ESL Back FPDH - FAFPD_SC001 IFPOE ch
Ea oF Eyshem Prapaaton - do
bmits gesooid
Aped 22, 2032 101350 AM End Expcusion GT Seteng Fun - npecion Fum Count < 1
Towe, From S50, Bach FRQs -
P of System Progaravon - Mo
ks asseckmad
Aped T2 T MRS AN B [ Mo el Dot - Black FPO+ - Hone
Beweion PO Pbkcein L
Mg €= 200 150 pik - L
(TR <= 1500 150 pshur
Al 27 2007 10 AS0T A Aud) Dt Hipkse: o Dot < Bk FRPO# - Dt Blas Path
Dismcine EPO+ B bade - | FAEPD MO0 DR R e
hadeay <= 200 15004 - L
DAy <= 1,50 16 s
Ape 27, 002 WSS AM Eng Expoulion Rtk wnd Diik - Back PPOH - e Count |
Detmchor FPOw Pobdods - L
Meise) <= 200 150 pd, - L
(Dwi <= § 50 150 pAuns
Pages e
Date: Ap 22 2072 23215 PM 1 H
System 0 N13T13001 19NT ALY
Peap 17121
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User Nome: ssanguiial tarmk. System 41 CHIZI 101
Hosmname, LAFTOP.COISKONY rien Do Al 32, 0122 2.52.98 PM
CN13113001 Transaction g :
Timn Tramaction  Aetivity Type of Transaction Owtional information.
Base Fanamea
ol 72,2022 E15EE AM Start Lascuton ifaeson Fracssion - lngecton Ko
e, Frued S5L Back FPD. .
OC -L |Asal <= 3100% - L
R Time. <= 1.00%
Apel 27, BT 101543 AM Stant Exeatian Irpecton Pracaion - Wpecksn  Wone
Torws, Froet 51 Back FFO4- -
0 - |Aeia 5 100K -1
(R Tema: <= 1.00%
gl 33, 302010 16:08 AM Auit Dats. Inyncton Precison - Ingschon  Diads s Path
Ty, Firos S5, Back FFD - FAFPD_Panli1-D06F DEPD
GG L {Awa) <= 300% -1 1B2h
{Flen Tima <o 7 0%
gt 2, 020 1606 AM. Audiy Data. Inestion Proceson - Injechon Diain e Pt
Tomer. Fron SEL, Back FPE: - FFRD_Paed-007F LhFPD
G - L jAmal <= 100% -1 1Bch
(R e <= 0%
Apeh 72, 022 100606 AW Aucht s Inpcon Fracmon - ingcsen  Data fies Paih
Tewer, Fron SEL Sack FRCe: . FFRO_Ss001-008F DWFRD
6O L jeal <= A00% L VBoh
iRt Timed. <= 1.00%
Aptll 22, FIE WOUETE AN Audt Doty injnction Precision - infecion [t flea Path
Tomer, From S5L, Back FRD+ - FFFD_Frobi. 005 DD
GC -LiAea) <o 300%-L ok
(el Tima] <= 1.00%
Al 22, 2027 900606 AM Aut Data schion Frecision «inpecion Dt les o
Tomwes, Front S8, Back FPD: - FAFPD_Pre31-030F DHFPD
GO L fhran) <= A00% L ek
st Ty <= 1.00%
Ao 27, 077 V00600 AW Sudd Dals oot Pracision - inechon  Diata lles Fath ©
Towne, Erond S5, Lah FRD. « I ¥FT_Preui-0n17 DFPD
GO Lok en 300% -1 W
it Timel = 1 00
Poga 4
1
Date: April 22, 2002 23315 PM 1
Systerm canan1a00 1ON7 LAY
Page 18/21
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User Momme: satrgutan tark Sysbem it CHIZ L3001
Hossname: LAPTOR COISKOMY Frimt Dt Aguril 22, 2122 2.3 16 FM
CH1I1I081 Transaction log ©
Tima Temnmaction  Actity Type of Trasacton Optionat information
Sin Farlarmed
Mo 22,202 15851 PM Sla Execuilan Hisiae s Drik - Frond FI0: - fionw
Distactor FC- L (Hoiae], <
010 pA - L (Do) <
Ao
Al 32, 025 15046 FM Audd Diata. Mosse and Drif - Front 140 = Disin Mins Pathy
Debecior FID 1 fNowe} «=  FAFID NDOOS DVFIDAA ch
A0 PR LB <= 7 50
PAo
Apeb iz 2022 VSETPM End = Mtusa el DR Srond FIDC . Hun Caunt 1
Daectue FID - L Mozl <=
TG pA - L [Drifl). <= 280
Ao
Aped 2 IE VNN P St Eseanion Ippcon Praceiscn - ingechin. Mora
Tewse. Fremt SEL, Front FID -
Aptl 27, 002 TD0 PN sk Duaia Tnjecton Precmicn - injecton Dk e it
Tomer, Frond S5 Front FID: - FAFID_Peed-D04F DDA
GE - L {Aren) €= 200% - L o
Rt Time) <= 11Hr%
ek 22, 200200 1E PN Audt Bata leection Precision - Injecton  Diata Nes Folh :
Towe, Fronk SSLFORFID < FFID_Sw0i-008F D1
BC :LiMeak=ed@0% 1 th
(FaL Tame: == 1 00%
ard I3, BT TIO N PM At Data Fgpcaen Procasion - npucton vl s P
T, Foued S50 Fion FID. - F FID_Fro01-008F DFDTA
BC -1 (Asal <= 300% L .k
(Teat. Tama <= 1.00%
Api 27, O 200 PN A Daata Iryebon Frecsion - Inecion Uaia fles Path
Tower. Fronk SSL From FID: - F W10 P01 -007F DFIDIA
G -Litmap <= 00041 ch
Ret Tamaf <= 100%
Fage 819
Date: Apeil 22, 2022 232 15PM “ 1 H
< -3 i
Sysiem 0 canananon N3 UL

Page 20/ 21

Lober Mame Sasegashm lanse Spatoan nt. CHI1E1000
Hosivami. LA TOPSCOXSROMY Fuid Dosee Speill 22 202 3 3214 P4
CNAZTI00 Transseton log ©
Time Transaction Aitiviy Type of Tranuaction Diptional Intormaeon
Siale Performed
el 22, 2003 $0 ¥ 11 AM Sl T owcuhn Insschon frocksion - njectinn Run Cound - 1
Towewr Front S50, Rack FPDs -
€ -1 LR <= SO0 - L
(Rt T € 1.00%
Apdl 22, 2027 101633 AM Skt macudn Hgral tn Moee - ngection Mo
Towar, Fron S5L. Back KFOw:
Detecce FPOs - L: 5= 2600
A 23 2002 L1645 MM Aud) Dt Sepnal 10 Noise - legmebion Duitia s, Pt
Townr, Froet E5L, Back FPO+. - FASHE DFPDIS an
Detecior FPGe - L >= 2400
Aonl 52, 302 114654 AM End [Sreme Sl s Mok~ et lun Courd 1
Tiwin, Frend 554 Back FRD=: -
Dewecior FRPO+ + L 2= 2400
Aprd 22 2077 | BN PM St Extiaden O Scsubng Fun - insciion Hone
Towar. Fran; SSL. Fromd FID -
[ ————
hivels assotated
Apai 27 POEZVSTIOPM A AceRevtmrad Savmon oo
A 22,2 A7 2PN Auktd Sessondoand Seson Horus
Jpid T, 2022 V67,37 PM Blan Claahbeseon Sesmian. oo
Bk 72, 002 THTATPM St Evecuion GC Scostng Run - Ijeckon  Manw
Towes, Fromt 550, From FICE -
Pt of Syswem Propansion - e
Ty, 3nsonaed
e 32, JUZE VAO0T PML e Daa O Sesmtuig Fon - mpecion Dt filiss Fmaim
Tower, Frond S5, Feord FID - T FI0_SC001 1, 0WEAA o
Part ol Syssem Proanshon - b
ety associaned
Aprit 22 M2 1 S0E0PM  Enad Emadubicn (G Susutng Pl - psition Rus Cownt - §
Tomwsr, Fiovest 5L, Frond K10
Pt b Sstin Prigpo bt - M
beriby wavocualoed
Pagi 0
Date: Apell 22, 132 23215 B 1 H
Syslem i0: CHAI113007 lﬂﬂ“1’ uﬂ')llf]u
Page 1121
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Uir M svogeahes Lirsh Syt 11 CHI3113001
Pawmame LASTOP-COISKOMY Pring Dot Apréd . 2002 23212 PM
CHII115001 Transaciion log
Tina Teanwaction  Ackity Type of Transaciion [P r——
State Fartnrmad
Aped T3, W2 ADCABPM At Daa Trguechon Prnctuon - ngcion. Data dhes Path
Tomwer, From S51, Frond P - PR Prel 10000 UFIDNA
GC - L (Avts) <= 2.00% - | xh
iR Tinah <= 100%
Al 22 M0E2 00 N8P Audi it Inpechion Precigion - iyoclion Tl Wos Paih
Towre, Frort S51 Fromt FI0 < F¥FID_Pro01.-009F DFIDWA
OO L dhimay == 301 ok
et Tane) <= 1 00%
Ak 22, W22 FONE PR Eng Esecuion Iriechon Frecicion . bjeckon  Alun Count 1
Tower, Front SSL. Feont FID: .
GG - L (Area} <= 300% L
(Rt Timeyy <= 1 00%.
et 22, 02T AO0A5 P St Exenution Eignal o Mo - iykehn Hena
Towwar, From S5L Fron Pk -
Detacies FID « Lo >= 30000
Aprll 22 M2 2350PM  Audi Craa Signad o Mona - Inechon 13k Ses. Faih
Tewww:, Frond SEL From E0: - FAFI0_SHA0I2F DFIDAA o
Cotacir FID - w= 100600
Apeil 27 N2ZFMO5 PN End Evecumon Sagnpd o Noeser « W{RsEhOn Fuh Couwsd 1
Towes, Fronl S5 Fros FID. -
Desector FID « L = 300000
A 22 022U Cusscasos  Sessin o
Al T2, 022 21405 PM St Fapaneig Sevson Hose
e 72, 2022 23042 P Fepoing Session [T pe—
Corvbcate
Pagea 19
Date: Aprd 22,3022 23215 PM [l
T i enas hindugy
Page 21121



Agilent

CrossLab crdssLab

Feem baighn o Eesooems

Fazen lesight 20 Duicoree
Agilent 8890 Gas Chromatograph Preventive Maintenance Service Engineer's Responsibilities
Checklist
« Contact the customer and ensure that all supplies are available before the
maintenance visit.
Agllent P ive Mal ides factory ded service for your analytical :
instruments 1o assure reliable o;emtlan and the accuracy of your results. +  Only select those pages “‘“ relate to "‘E system or module being serviced.
Dellvere:l by highly traineﬂ and certlf'led senvice enmneers using genuine Agilent parts and «  Complete empty fields with the relevant information. .
Agilent P everything you need to reduce unplanned » Complete the relevant checkt in the checklist using either a “X" or tick mark “~"" .
downtime and keep your systems operating at their peak. This checklist will be completed at the « Check *Section not apph:ahle check boxes to indicate /tasks not delivered, as app
end of the service and provided to you as a record of the installation. . Jate the - service in the order of the tasks listed.
» Complete the Service Review section together with the customer.
i «  Complete the fiekds for page numbers at the foot of each selected page
Customer Informatlon « Complete the total number of pages field in the Service Compietion section
* Customers should provide all necessary operating supplies upon request of the engineer, «  Askthe customer to sign the Service Completion section including the 's and your sig
- A should be fable to the engineer while performing the preventive
malntenance procedures.
= Any parts, not included in the Parts Lists section of this document, are not part of the recommended SEx £
Preventive Maintenance service, nor are they Included in the price of this service. Additional Instruction Notes
= If a system requires the use of extra or special procedures and/or parts for the malntenance service, o
3 » Check for any active service notes for this unit. If there are any ap Safety” or
then these must be ordered separately and charged as a repair, which may incur additional costs Ra::mmer:id' Sarvice notes, plan to implementthe changes on ‘this unit before daing any
qualification service,
» Do not implement firmware updates, unless you get approval from the customer and are sure that
Important Customer Web Links they are compatible with the instrument control software.
= For more Infarmation about Agilent Tochnolugln services, ploasa wislt our website using the
g URL: httpy//www.agilent (e ic vice-repair
. Touccess Agilent visit http://www.agilent. I to learn about

tralning options, which include online, classrocm and onsite delivery. A training specialist can waork
directly with you to help determine your best options,

+  Auseful Agilent Resource Center weh page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information. Check
out the Ry Page here: hitps/fwerw. agilent, /[t

= Need hechnlcal support, FAQs, supplies? - visit wr&nppanﬂun- page

|avsect (3-ben 3013 Revtwor 100 Page §of 7 @ Agheet Techroiogies, he. 2018
Demest part ramber. GASA0-50007

Iomine -t a1d Meswien 100 Page 2 of 7 @ Aghrs Teshslsghen.irc 3010
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fatm b . Foern right m Dcome
System Information
@ Check this box if an instrument configuration report is attached instead of completing the table PM Pl'OCed ure
below.
Instrument system name and [0 GC Sxa0p | Clean and inspect GC
Instrument systom site and location UAE I @ Unplug power cord from the pawer source, !
List system companent product numbars List the serfal numbers of sach componant | Open GC covers and vacuum,/remaove any dust/debris. Pay particul ion to coaling fans.
1 1 ¢ - 1, Inspect intemal connectors for proper contact and placement.
©35¢1 A Ch | FACHL @ Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.
? 2 @ Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
3 3 Iﬁ‘ Verify operation of all other fans - the inlet and EPD cooling fans.
Varify oven intak et flap by is op g ily while heating and cooling the oven
4 4
E RE 1 Inlet and detector consumable replacement
5 5 Eé For the inlets installed, perform inlet ing the fure from elther the
Fl Touchscreen or Browser Uiser interfaces. Record the msubts {Leak and Restriclbon Test)
— ! O Replace the split vent trap canridge filter using the dure from either the
8 — e Touchscreen or Browser User |murfanas on units with these inlets: Split/Splitiess Capillary (SSL),
L Multi-Mode Inlet (MMI), p (BTV), Volatiles Interface (V1). Record
h % the results. (Leak and Restriction ‘rest)
T N IS — O If the inlet system Is used in Split Mode with viscous samples, inspect and clean the split vent tube on
* e the inlet and flush of repiace the tubing hetween the inlet and the spiit vent trap.
i @ If the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
Prepar ation sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
-cleanas
@ Discuss any specific issues with the customer befare starting,
@ Review the instrument logbook for recorded problems and comments. Zero Sensors and Leak test
@ Save instrument control settings befare starting the procedure. o
@, Perform a general Inspection of 1he system for cleanliness. Zaro all pressure “"5‘:: using the)‘ffoudl;::e:—: Us‘:'t:::‘:;:; G
Qf. Check for proper -nstallallu.r\ of parts, assemhblies, sensors eto. ;:is::: m?r?rﬁ:;:’:& n? :yoyt:?;{l:slmpamd or l::led in the results table.
@ Check system for required instaliation of components, settings as defined by current Service Notes d’ Note: I the PM is done in praparation for an Operational Qualification, then the pressure decay fest
@ Check for required firmware updates and verify with customers if they would like them installed. defined within that protocol can be used for the FM.
@ 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
sefvice is not possible.
H -
ey i s S i - Agilent - Agilent
e part mamber 540152001

I 0232010 Meinike 10D Page ol T B Aglent Technslagie, o, 200
Dacumem s rumiser. S1E4000001
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CroSsLab

Froee inaght tm Ducare.

ALS Maintenance

ﬁ/ Section NOT applicable

T Check all cabling and configuration settings between GC, tray, and injectors,
3 Vacuum or removed 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

B’ Festore the normal aperating conditions or customer method using the touchscreen interface or Data
System.

o 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,

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.

Service Review

Attach available reports/printouts of all tests to this documentation.
Recard the Preventive Maintenance service activity in the customer's records/logbaok.

6 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,

O If the instrument firmware was updated, record the details of the change in the Service Engineer's
C box or if Y. inthe ‘s 10 records.

O Please ask the customer If they would like to have Smart Alerts installed on their computer.

Inwvedt Ti-Jan2016  Ravinor: 180 Page 4 o 7 6 Agie Tactncioges e 7010
Documant part nmber: GI40-93007
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g egight s Discome

Product ar model# Quantity
Part number where used cansumed
BBY0 GC
PP Irtlet PM kit 5188-6498
Split vent trap PM kit, single cartridge BA90 GC -
(Far MM, PTV & VI} 5188-6455
EBBO0GC -
MMI Cleaning Kit G3510-60820
) BB90 GC
FTV Septumless Head Rebuild Kit 51B2-9747
8800 GO
PTV Septumless Head Teflon Guide 51B2-9748
Ignitar (glow plug) assembly with O- 8830 GG =
ting 19231-60680
8890 GC -
FID Collector Rebuild/Cleaning Kit G1531-67000
8890 GC =
FID Coflector Replacement Kit G1531-67001
] 2890 GC z
.01 1-inch FID Jet 54591-20320

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 include them in this box.

|
|
I M

Service Completion
Service request number toot 107 5 ¢ Date service E Yy Juw loig
14 o
Agilant sig fdirgd  ® Customer signature ——
Total number of pages in this document 7 —
- Agilent

Inpanc M0-Len-3013  Roviion 190 Sage 7 2l 7 8 Aglem Tachnaepes, s 7010
Doctames par mumter: G3340.52007
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PM Test Results Table

CrossLab

Fom gt Dcomm

Test description Before PM Service After PM Service
Front detector output NiA wia

Back datector cutput A Ny A

AUX 1 detector output NiA wia

AUX 2 detector output N alja

Test description Expected test result Actual test result
Leak and Restriction Test after frant inlet Pass

maintenance

Leak and Restriction Test after back infet Pass NiA
maintenance

Leak and Restriction Test after frent inlet Split Pass

Vent Trap replacemant

Leak and Restriction Test after back inlet Split Pass wia

Vent Trap replacement elelbis

Eront inket pressure decay test Pass

Back inlet pressure decay test Fass wig

PM Parts List Table

Note: The following kits are recommiended for capillary and purged packed inlets. If this is a gener al PM

and the hias a preferred set of bles, you may use the customer’s consumables,
Product or modal# Quantity
Part b where used consumed |
" 8890 GC |
S5L Capillary Inlet PM kit, Splitiess 5188-6497
8890 GC |
SSL Capillary Infet PM kit, Split 5188-6496
5L Capillary Ultra Inart Inlet Gold Seal BEY0 GC =
with Washer 5100-6144
=51 Capiliary Ultre Inert Inlet Splitless B890 GC =
Liner - Single taper with Glass Wool 5190-2292
S5L Caplllary Ultra Inert Inlet Low 8890 GC
Pressure Drop Split Liner - with Glass =
Woal 5190-2295

{ivoed O3end0TH  Mwrison 108 Fage § o 7 8 Agien Teckraiigies, e 7011
Comument part nersbar CISAOHUT

- Agilent
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CrossLab

Frorn Iraight 32 Custarve:

Da not include this section/page in the published, customer-facing PDF version.

for d contral

and is NOT

This page is only relevant for Agilent scurce

intended for customer viewing. Refer to the SPIFPM checklist Authoring Guide for more information.

Document Control Logs

Revision Log
Revision Date Reason for update
Add revision | Date of Author to describa main features/changes made for this specific
number of Issuance revision
document
here
1.00 02-Jan-2019 Initial Release
Approval Log
Revision | Approver Tite of approver
Add revision | Add approver name here Add approver's function or tithe here
number
1.00 Suneetha Tippireddy GC and GCMS Product Support Manager

(e (3ure2TH Feewborc 100 Page 8o T @ Agilern Techralogien. e 2010
Documart pan mrsber. GE54030H2

wnanslaumuqu



- Agilent Technologies

Agilent GC/MS Preventive Maintenance _]
Checklist ] )
Agibent Praventive Mal provides faetory service for your analytical systems to ensure reliable cperation

and the accuracy of your results. Delivered by highly-trained and certified service enginesrs using genuing Agilent pans and
supplies, Agilent Preventive Maintsnance provides evenything you need to reduce unplanned downtime and keep your systems
operating at their peak,

Select the appropriate PM to be done and then perf the checklist under that

[ Intesim Preventive Maintenance & manths
[0 Major Preventive Maintenance Yearly

This checklist covers the following model(s)

Type Modal
50 5873 Series MSD
50 5875 Series MSD
s0 5077 Series MSD
T - 7000 Series M5/MS
™ 010 Serias M5/MS
OToF T200 Series ATOF
OToF 1260 Series GTOF

Definition of the Task/Recommended items within the document.

Task Recommended
Yes Ne Interim,/ Major/ s needed
B = O O g Yes selected means that the task was done or tha part was required.
2 O 0O g Ne selacted means that the task was not done or the part was required,
O o = 3 Maans that this task is recommended to be dane at 6-menth intarvals,
O =] (] B O Baans that this task is recommended to be done yearly: if the
customer would like 3 service to be dane at the B-month interval
then the service could be purchased.
O O (| O = As needed means that the task was done or the part was used as needed,
Could ba two typo of filters could be used and this was the one which was selected,
For more inf: about Agilent Technologies senvices please visit our web site using the following URL
{4 agilen STER 5/ services/ pages/ dotaultaspx

Issued: 14 Feb 2018 Capyright & 2018 Agilent Tachnologies
Rev.  B.OLOR Paga 1 of 12
T
wnaslumugu
Agilent Technologies
Agilent GC/MS Preventive Maintenance ]
Checklist ]
System Information
Systam Name and 1D ] Systam Site and Location

57T D UAart

System Components
[7] Check this box if an instrument configuration report is attached instead of complating the table,

List system product numbers List the serial numbers of each

1 G 70328

S

Preparation
Discuss any specific issuss with the customar priar 1o staring.
Review the instrument laghaok.
Sava instrumant control sattings hefora starting the procedura.
Perlorm general mspection of system for cleanliness.
Check far proper of safety-relsted parts, blies, sensors ate,
& Check for required firmware updates and verity with customers if they would fike it installad.

SR

EROE

Izsued: 14 Feb 2018 Copyright & 2018
Rew  BN.0B Page 30l 12

Agilent Technologes I
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- Agilent Technologies
Agilent GC/MS Preventive Maintenance ] =
Checkdist )
Customer Information

»  Custemers should provide all necessary operating supples upon request of the enginoer,

* A customer reprosentative should be available to the engineer while i
procadisres.

= Apy parts not listed in the Parts Lists section of this document, are not included in the price af this service.

« I a system requires the use of additional ar special procedures and/or parts for the instrument ssrvice, then these
must be ordered ssparately and charged as 8 repair, which may incur additional costs.

Service Engineer Responsibilities

Print out all pages of the document and complete sections that relate to the system being installed,

Complate empty fralds with the relevant information.

Complets the relevant checkboxes in the checkdist using X or tick mark + in the checkbax,

Chack the Mot Applicable chack boxes or specify N/A (whare apgropriate] to indicate cptional senvices nat delivered.
Complete the Senice Ravigw and Senvice Completion sections together with the customer.

R

Additional Instruction Notes

Prévenﬂu i is a factory procodure designed to reduce the likelihood of slectro-mechanical failuras.
Failure to perfarm preventive maintenance may reduce the long-term welability of certain instruments and systams, Two
preventative maintenances (PMs) per year are recommendod, the Major PM Service will be performed annually with an Interim
PM performed § months after the Major PM.

|ssued; 14 Feh 2018 Copyright @ 2018
Rev:  B.OLOE Page 2 of 12

Agilent Technologies

wnaslumuny

- Agilent Technologies

Agilent GC/MS Preventive Maintenance
Checklist

oo

Preventive Maintenance for MSs

Customer Responsibilities

Custemers should ensure that all necessary operating supplies, consumables and usage dependent itams such as gases, vials,
syringes, calibrant solution and sclvents required for the sucenssful praventive maintenance are available.

A eustomer rapresantative should be svailable while the ‘ i procedure ks being

Important notice for customers

Thi r should complets the following before the Support Provider arrives on site:
A Perform an autotune and retain the printed tune report just prior @ the start of the PM w verly perfonmance ol the equipment.

Mata: It is recommended ta have the customer run the sutatane and tune evaluation the night priar to the PM and than
start the vant eyele so that the instrument will be ready for the service raprasentative.

|sswad: 14 Feb 2018 Copyright @ 2018
Rev: B.OT0E Page 4 of 12

Agilent Technologies J
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Agilent GC/MS Preventive Maintenance ]

Checklist

Agilent Technologies

J

Parts — Included and as needed as part of the preventive maintenance

Commen MS Maintonance Supplies

Deseription Part numbar
[m] Abrasave popes, 30 pm 50061-5896
[ Abamin poviter W3j0sa
[ @ i Cloths, elean (package of 15) 15380-60051
[w [ ol Claths, cleariing |peckage of 300 9310-4828
o o @ Cattan swabs (package of 100) 5405400
Q O = Gloves, elaan, largs BRE0-0030
g o @ Glowes. claan. small 8950-0029
[m] =] ) Graass, Apiazan L high vecuum 040-0288
Commen MS Filters and Seals — 5973,/5075/6077,/7000,/7010.7200,/ 7250 Series
Supplics
¥es/No __Interim/Major/As noeded | Descripti Part mumber
ET_ [l ] Halium gas fitter — f raquired RMSH-2
3] B Nitrogen gas filter — i regquirad RMEN-2
REF | = = Big Universal Trap, 1/Bi firgs. Hydrogen — f raquired RMBEHY-2
Gas Clean Carnes Gas Kit for 7880 for Nitrogen or Halium:
: :
o g4 @ B Bracknt, Mownt. and Filter il required W =—:|
o é a ral i) 5::::‘:;:: Filter kit GC/ME 1/8 in [complete replacement kit — CPITST
A O & & Gan Clean GS/MS Filtar — i raquimd CPI7973
i E __:__E = Chemicsl lonization Gas Purifier {C1 systams) — if requirad 5100-8071
=B Ic:] Ic:] W] Farsling Pump 0il, Inkend 45 | G040-0834
MS Maintenance Supplies for 5973/5975/5877
Yes/No Supplies
_Yoz/No___ Interim,/Major/As noedod i | Part number
[ @ @ Difiusion pump 114 (Ditusion Pump Modals} W08 Oul
- i) jra] I0F.-3 Tip 528l Replacemant Kit {IDP-3 Ory Pump Modals) Gr077-67018
L DEAZ 0 Migt Eliminater 3/46 & 3/ SAO3706556
jci} [£i] Exhaust oll mist trap (throad) Edvards/Pledter | G1099-B0030
M5 Maintenance Supplies for 7000,/7010
Yes/No [ Supplies
| Yos/No__Interim/Major/As needed ipti | Part number
|&] O @ @ Netragen gas filtar | RMSN-2
O3 a & [E] il Wist Filtar AVS | GA600-80083

[ Issued: 14 Fab 2018

Copyright & 2018

Agilent Tachnologies I J

Y
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Agilent GC/MS Preventive Maintenance ]
Checklist y
Parts — Needs he purchased if found def orF Worn out
Comman M3D Maintenancs Supplies 5973,/5575,/5077,/ 7000,/ 7010, 7200, 7250
Common Recommended Consumables Parts
| Yes/No_ Interim/Mnjor/As needed | Description Part number
L] L . £ El High Filaments GI00S-60061 Oty 2
o L = - 5] HES El Filamants GT062-50001
- [E] LE-El Filamants G3850-60021
- - 5 CI High T Fllznant — all MS03 G7005-60072
[E] PETRA GCME Tuning Stardard ealibrant 0567360571
1) L i) PFOTO calibirant 1 mi B500-B510
I PFET, IRM calibrant for GC OTOF 0.5 ml 5100-0531
M8 Maintenance Supplies for 5973,/5975/5877
Yes/No ﬁ ] Supplies
Interim./Maj nosded Description Part number
i) O Interlsee tip seal itip and spong combo} 188660412
= 35 S ] L Interlace tip seal ftip only) GIRT0-20542
] [Fi] £ Interface tip seal apring [spring anly) G1806-20023
L [ fiepsller insuistoe GI090-20133 ey 2
! [ri] Lens insulator  holder [HES) GT002.20074
[ra] Fing heates/sensor assembly [HES) GIO0Z-E004T
= [ca] Casamic insudator bor Extractor (HES) 700220064 _
] L] ] Transles-Line Tip Cap, Threaded G3B70-254T
il [ri] Transles-Ling Tip Bass, Thezaded GIATU-20548
M5 Maintenance Supplies for 7000/ 7010
Ya/No () ) Supplies ]
No_Intarim/Major/As neaded Deseril Part numbar
= - 73] Clinterlace tip sesd - 7000 GISR0.63417
L IJ ] €I Interlace fip seal - 7010
e ] 1 interface tip aaal [tip enly|
] Cl intertace tip asal spring {spring enly]
=] Rapelier insulator - 7000 G1088-20133 Oy 2
=] Lens insulstor/holder (HES) GT0402-20074
[ - = Ring heater/sansar sssembly {HES) GI00L-60033
) =7 GT002-20064
o] Transter-Line Tig Cap. Tnreaded GIATH-20547
| = Transfar-dine Tip Bass, Thraaded GIATD-20548

tssund: 14 Fob 2016
Row.  B.OLOB

Copyright @ 2018
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Agilent GC/MS Preventive Maintenance

Checklist

Agilent Technologies

1

/As necded Part numbar
[m a = @ Nitrugen gas filter AMSN-2
& FIS Prebe Maintenancs 16t (7200 Series unky) ‘GI005-60170
':‘g " = 05202 il Mist Eiminator SAIIT0EEMD
[ I0P-15 Tip Seal Ba ent Xit (IDP15 Ory Pumg Models| X3E15.67000
u H & Filter sloment. for §H.110,/5H.112/10.15 exhaust silencor REPLSLAFILTERT
(= D5 3/8 MAG. PLUG AND GASKET SRO3TO1624
MS Maintenance jes for JetClean :
Yos/ho 0 O | Supplies LR
Yes/Mo  Interim/Major/As needed | Description [ Part number
[(mE] o @ = Big Universal Trap, 1/8in fogs. Hydrogan  if required | AMshY-2

Issised: 14 Feb 2018
Rev. B.OLOS

Copyright & 2018
Page B ol 12
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= T 3 S
Dascripti Part number
Estractor Lens Insulatar (G7005-20133
ton Focus Insulator G7005-20442
Hing Heater/Sansar Assembly GIN05-60110
RIS iar Tip GI005-20542
RIS Xfat Tip Spring GI005-20974
les for 7250

| Yes/No _Interim./Major/As nesdod Description Part number
] Lens insulator/holder {HES G7002-20074
= il Ring heater/ sensor assembly HES) 6700250043
=] Cesamic insulitor fur Extractor [HES) G7002-20064
] ] Transfer-Line Tip Cag, Threaded G3879-20647
[ Transfer-Line Tip Base, Theeaded G3270-20548
[:] El Exiractor Transher Tip GIBTO-20542
[:] Gl Tig ion Spring G1990-20023

M5 Maintenance Su stems
YeuMo I CA | Sysems ; :
Yes/No _Interim/Major/ As needed Description Part number
T T T R T a0
M| O O ®\ Swagad MS Tail (HES) - Packaged G4S0-80108

lzsuad: 14 Feb 2018
Rev:  BOL0E

Copyright & 2018
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Agilent GC/MS Preventive Maintenance ]
Checkdist | )

Preventive Maintenance Checkli

| Yes/No _Interim/Major | Deseription ]
] B B Perfarm genera! inspection of systam for cleanliness,
o B # Discuss any problems the customer is having with the i
[ Review customer mai iz records and exchude maintenance on racently serviced items.
z{ =) B & Review the mast recent autotune repart. This will give a starting point for evaluating speetral peaks,
‘baseline noise. psak shape, mass assignmants and rasolution.
GCMS
Yes/No_Intorim/Major ipti
a‘ W] @ & Record instrument model no. G Fe971
E] a i | Record instrument serial na, {5 lgbamas?
aa B A Reeord Raugh Vacuum, -
0ogd @@ Fivcard Manifold Vacwum, —
v in] B @A Type of Calumn installed. DB- L4
System Checks

Yes/Ne Interim/Major

(@ @ Check manually that you have calibration peaks,
g O il Vant the instrument.
o] Inzpect vecuum hoses, pump exhaust wbing and power cords for excessive wear,
Hgs B = Visually inspect the calibrant lovels — PFTBA, PFOTD (if appl). IRM {if appl). Rafill if necessary.
0 L {r i) Laok for any ohvious extemal dsmage or problams.
o Yfm =B [ Claan air intake(s). Cosmatic cover(s] may need 1o be removed.
[ i} Verily system ling voltage meets specificat Yes i  Nel]
Yes/No ﬂ (] Wet Mechanical vacuum pumps
'f?.r’llo Interini/Major | Description
[u] B # Check for evidence ot ol laskage. Check pump gasket for leakage.
g (m] S Drain and replace machanical pump o,
f ] Reploce Oil Mist Filter if applicable.
oA B & Discuss with customer the need for mare fraguent oll changes i the oil is dirty.
oQ B & | Demonstrats baltast, if requested.
[ Anti-suckhack test
Yes/Na [ ﬂ Dry Mechanicsl vacuum pumps - Disphragm
Yes/Ma Interim/Major | Description
a0 B @ Check for evidence of poor vacuum - Turba Power Demand, poor manifald vacuum, ete.
[mln] B # If vatuum is paor, then replacs the disphragm pump.
[m ] B @ Anti-suckback test
|ssuad: 10 Feb 2018 Copyright & 2018 Agilent Technolagies
Rev:  BOLDZ Page 8of 12
wnesluaugu
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Agilent GC/MS Preventive Maintenance ]
Checkdist ) )
Service Review
Arach available reports/printouts of all tests 1w this documentation.
Record the PM Service sctivity in the custamar’s instrument recards/logbook,
Updata/rezat i i COUNTErs a5 i
AHix tha PM sticker to the systam or Instrumant logbook based on the custamer's request.
Complete the Service Review Comments suctivn below if there are additional commants,
Review the service and any 1881 results with the customer.
[ It the Instrument firmware was updated, recard the details of the change in the Service Enginaer's Comments bax below ar
it necassary, in the customer's IQ records.
Agilent Test Results Table:
Expected Actual
Tet D Test Result Tast Rosuht
Aulg Tund Fns g Pass
Agilent Parts List Table:
[ Section NOT Applicable
" Product/ Model &
Part Description Part Number il Quantity Consumod
Issued: 14 Feb 2018 Copyright & 2018 Agilent Technologies
Rew:  B.DLOB Page 11 of 12
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Checklist J W

Dry Mechanical vacuum pumps - Scrall
| Description
Replace the tip ssal on the IDP pumgp.

a3
Oz =

B ®
= B @ | Check for evidence of poor vacuum - Turbo Pawer Demand, paor manifeld vacuum.
g U =] Haplace the Exhaust Filtar if required.
R | B # Discuss with custamer the need for mare frequent changes i needed.
oo w# [ 1ntarm customer that pump gas ballast should be installed all the time. |
0o =@ fati-suckhack tast |

[ TCleaning System and Fittors
| Ys/No_nterim/Major_| Duscription

: Fans
@ 0 B = | Remove dust frum fans and vent covers,
?ﬁa O B # | Fans are functional, aren is choared around fans.
Source Cleaning
[Efn 53] Opan analyzor snd remove the source.
o= (W] Disassemble, Cean, Ro-assemble source.
[ [m "] Fg-install sourez and close anakvzer.
Filters
e U= Replaca RMSH-2 Helium gas filter - it spplicabla.
G 0= Replace RMEN-2 Nitrogen gas filter - f spplicable.
| =] Replace RMSHY-2 Hydragen gas filter - if applicabl.
CP17088 — Gas Clean Carrier Gas Kit for 7890 for Nitrogen or Helium;
oa Qe Brocket. Mount and Filter - if applicable,
4 i} CP17974 — Gos Clean Filter Kit GE/ME 178 in; Mount and Filter - i applicabla
[mr: 2] CP17871 — Gas Clean Filter; Replacement Filtar - it applicable.
od o= 5100-0071 — Methans Gas Filter - f agplicable.
System past-check
| Yes/No Interim/Major | Deseription
% [ ] Pumg system hack duwn. Wait until systam stabillty has baen achieved.
[& ] Verify systam vacuum reading(s} via the gauge controller
L B @ Loak Check
% 0 ElE] | Verify systam in manual tune
4 0 [ | Campars against previous tune file report|s
L] [l Change to Tune and verity that all temaeratures, pressures, and gas flaws reach method set points, |
B # Check manually that you have cafibration pesks.
@ [ o] El Autowne Perfarmed
o ma Raugh Vacuum
m] Ei =8l Vacuum Manitald
od 2 & High Vacuun

Guidance: If the PM Service Is parformad privr to o qualification sarvica, then use the qualification procedure os a guide for finel

Instrument set up and chackout.
Agilent Technologies A

naslupmugu

lssued: 14 Fab 2018 Copyright & 2018
Rev. B.OVGE Page 10 of 12

5}..’ Agilent Technologies

|

Agilent GC/MS Preventive Maintenance
Checklist

Important Customer Web Links
Haw ta get information on your praduct:

Literature Library enwr, pqilent.eom,/ cham/ibrary
Need to know more? mmlemmmﬁm&mg!m
Need technical support? mhmmmmﬂshm
Peed supplies? wowagilent.com/chem. supplies
Service Engil C (optional)

If there ara specitic points you wish (o mote as part of the installation or ffems of intermst fior the customer, please writa in this box.

Service Completion

Sarvice request numbar Loosyanies Date senice completed 19 Jun lo2f
Agilent signatura Adive L /M Customer signatura
Nurbes of pages 11
Issued: 14 Feb 2018 Copyright & 218 Agilent Technologies
Rav:  B.01.0E Page 12 of 12
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Autotune - 5977
Tune timestamp:! 6/13/2022 2:20 PM (UTC+07:00) GCMS
D:\MASSHUNTER\GCMS\ 1,597 Matune.u US2009M037
Ton Pelarity Pas | PFTBA Open
Emission 34.6 | Mass Galn 10
Electran Energy 70.0 | Mazs Qffset -12
Filament L | Amu Gain 2456
Repeller 19,36 | Amu Dffset 142,15
Ton Focus 74.5 | Wioth219 -0.019
Entrance Lens 17.6 | OC Polarity Pos
Ent Lens Offsat 9,24 | HED Enabie an
lan Bady 0.00 | EM Velts 1154.1
Post Extractor § 0 | Extractor Lens a2.00
i T i e el e T g Post Extractor 2 1 | Scan Spesd 3
JetClean Fow 0.00 | Averages 3
Masa (miz) Mass (miz) Mass (miz) Maas (miz) Actual/[Setpalrt] [0.00]
Actual m/z Abund Rel Abund PwS50 Yemperatures and P =
65.00 476,623 100.0% 061
218.50 243,845 53.1% 61 M Souiroe #20. Turtn Speed 1004
MS Quad 150 Hi Vac 1.93e-05
501.50 32,217 BB 0Ed
Low High Step Speed  Threshold  Peaks Base Abundance  Total Ion
10.00 701.00 0.10 3 100 243 28.10 519,872 2,531,286
1
08
o
a4
az
0 | 3 ‘| il b " § 1 N .
5 0 10 200 2 M B M0 S sk s s &0
Mass (miz)
Target m/z Actual m/z Abund Rel Abund 1so mfz 1sa Abund 1so Ratic
69.00 66.00 460,928 100.0% 70.00 5,842 1.3%
%00 218.00 427,712 82.8% 220.00 18,520 4.3%
502.00 502.00 28,656 6.2% 503.00 2,980 10.4%
AlrfWater Check: H2Z0 ~7B.5% NZ ~112.8% 02 ~17.7% COI ~3.0% NLMHI0 ~142.5%
Column{1) Frow: 2.00 Cofumn{2): G.00 mifmin  Interface Temp: 350
Ramp Criteria:
Ton Facus masimum 90 volts using lon 502;  Electron Multiplier Galn 106428.575
Repeflar mansmum 35 wolts using ion 219 Galn Factor  1.0643
Mass Gain Values{Scan Speed): 25(3) 29(2) S53(1) BS(0) 110(FS1) 163(FSZ)
TARGET MASS: 50 L 131 219 414 503 1050
Amu Offset 423 1423 1422 w2 142.2 142.2 1422
Entrance Lens Offset 9.2 9.2 8.1 8.2 9.2 9.2 8.2

Report Created: §/13/2022 2:20 PM (UTC+07:00)

System Verifieatlen -

Inatrument Hame 1 GCMS
b Polarity + Positive
Filamene 1

Current Vacuum status

BasePeak should be 6% or 213

Pozition of mass

Positlon of mass 21%

Position of mass 502

Fosition of isotope mass 10

Position of isctope mass 220

Position of isotope mass 503

Ratic of mass 70 to mass €9(0.5 - 1.6}
Ratic of masa 220 to mass 219{3.2 - 5.4%)
Ratic of mass 503 to mass 502(7.9 - 12.3%)
Ratic of 219 to 69 ahould be > 40% and is
Ratic of 502 to 6% should be > 2.4% and is

Mass 69 Precursor (<= 3%]
Mass 219 Precursor [<= 6%]
Mass 502 Precursor [<= 12%)

597x Rir and Water Check
Mon Jun 13 14:26:14 2022
D \MASSHUNTER\GCMEY 145977 \atune.u

Testing for a leak in the system

Ratio of 18 ta 69 (<20%)

Ratio of 28 to 6% [<10%)

Ratis of Nitrogen to Oxygen (-5:1 for air)
Wait 24 hours and rerun system verification.
If problem persists, check for am air leak
or for a contaminated gas supply.

Elsctron Multiplier Voltage

One or more specifications was out of range.
Please correct before continuing.

wnmslumug

Tune (Detector Optimizaticn) Portion

tHigh Vaguum: 1,76E-03 Torr Turbe:lODW

oK

69,00 K
219,00 TE
502,00 [+ 4
T0.01 oK
220.00 [3
5D3.02 oK
1.28 QK
4.40 ox
10.13 (=4
85.82 oK
6.98 oK
0.52 (=
0.47 oK
2.80 [s}:4

Instrument: GCHS

0520094037
53.08 High
306.92 tigh
4 Rir Leak
1164 oK

Failure of one or meore teats may be caused by

selecting the wrong DC Polarity.

Please verify that the correct DC Polarity has been set
by removing the detecter cover and checking the lahel

at the top of the EID.

System Verification for GCMS

Mon Jun 13 14:26: J‘Qﬂm{lﬂﬁguﬂ“

Instrument:

597x Air and water check

GCMS

Mon Jun 13 14:38:41 2022

1
0.85
08
0.85-
0.8
6754
a7
0.685-
0.6
0,55+
0.5
0.45-

03s
0.3

0.2
015

01
0.051

D: \MASSHUNTER\GCMS\ 145977

15

» H W B 40

Current Params used: atune.u

rRelative abundances:
18/69 = 5

[N
oW
o
o

ate
Nitrogen®
Oxy
2.67 car
Nitrogen/Wateri

Ecounts-? 54656)
counts=380672)
enk Ecounts=21888)
Eon Dioxide® counts=12840)

wenaslaumuqu

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

CALIBRATION AND TESTING EQUIPMENT SERVICES

E3474 PATTANAKARN B

TEL. O

Certificate of Calibration

Eguipmant :
Manufacturer

Model| ;

Serial No. :

1D, No, :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Amblent Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by !

(/) Males Butkruea
{ ) Saithip Meangmai

SO0 1, SUANLUANG

D00-24 FA

Cert.No,: 22CH1184
Page.: 1 of 2

Turbidity Meter
Dakion

TI00IR
1120505017

UAE WAT,058/2563
Used ltem

31 August 2022

05 September 2022
2I08-1106WSC-1

United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

(25 + 2.5) *C

{50 £ 20} %

In- house methed @ CP-CH11

based on direct measurement by

usng Formazin standard solution

Walatak Sirithean

ol

Approved Signatory

{ ) Warakom Lerngagtrakul

Issue Date :

6 September 2022

The Uncertainties are for a confidence probability of approximately 95%.

wnanslaumugy

A 0008588



#

Condition of this calibration result

1. Reference Standard Instruments :

Cert.No.: Z2CH1184

This ceriification is traceable 1o the International System of unit (S unit) through
Technolegy Promotion Association (Thalland-Japan).

Instruments Serial No.
1} Therma-Hygrograph 1103328
2) Electronic Balanca MNO3ETE

1D No.
130ECH0
T40RCO01

Certificate No.

221313
21MM428

2, Standard Material : The Formazin suspension has been prepared gravimetric from

Material
1) Hexamethylenetetramine
2) Hydrazinium Sulfate

Manufacturer
HIMEDIA
HIMEDIA

Lot No.
GO00493947
0000522014

3. This certificate is valld only to the item calibrated on date and place of calibration,

Calibration result

Performing five - F

Turbidity Meter Serial Number : 1120501017

Page.: 2ol 2
Due date
12 June 2023
21 Sep 2022
Assay
B9.65%
88.40%

curve by using 0,20,100,400,800 NTU

Standard UuUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU ) {NTU ) [£NTU) k
4] 0.00 0.0062 2.00
20 201 0.39 2.00
100 102 074 2,00
400 403 1.5 213
a00 804 21 220
Remark - UUC* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units
The reported uncerainty of measurement was based on a 1 uncerainty bys Iyl
factor &, providing & level of confidence of approximataly 95 %.
-olo-
]
wnmslueugats

a 11244976
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A1 UM d15UaN9 15ALATIZH

1 Arsenic Digestion, Inductively Coupled Plasma Method"?
% Barium Digestion, Inductively Coupled Plasma Method?
3 Biochemical Oxygen Demand | 5-Day BOD Test, Membrane Electrode Method'
il Cadmium Digestion, Inductively Coupled Plasma Method?
5 Chemical Oxyeen Demand Open Reflux, Titrimetric Method?

6 - Chromium Digestion, Inductively Coupled Plasma Method™
[ Copper Digestion, Inductively Coupled Plasma Method™
8 Free Chlorine DPD Colorimetric Method*

9 Lead Digestion, Inductively Coupled Plasma Method™
10 Manganese Digestion, Inductively Coupled Plasma Method
11 Nickel Digestion, Inductively Coupled Plasma Method'
12 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method

13 iy Flectrometric Method™

14 Selenium Digestion, Inductively Coupled Plasma Method*
15 Sulfide Methylene Blue Method'

16 Temperature L aboratory and Field Methods'”

17 Total Dissolved Solids Dried at 180 °c@

18 Total Suspended Solids Dried at 103-105 °¢ 12!

19 ZinC Digestion, Inductively Coupled Plasma Method™

a1n1eLds (Uaasszuie) 37U 8 S1801S

A1 UN d15uaNe 35ALASIZN

Antimony Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™
2 Arsenic Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™
3 Carbon Monoxide Instrumental Analyzer Method™
al Copper [sokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™
5 Lead Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

S0
(wrsSmeyayd dasanaita)

10 15NEL AU ATILAS IS AYIARE UNANY
Qﬁ'ﬂl’)ﬂﬂ 1ﬁnqum§ UIBATTIUAS ¢

6 Oxiges...

wasvsLUaueUiuans



A1 UN d15uaN e A5AS1ZH

Oxides of Nitrogen Instrumentat Analyzer Method™
Sulfur Dioxide

Total Suspended Particulate

Instrumental Analyzer Method™

sokinetic Sampling, Gravimetric Method"

daufnansadaanlilynar 31uau 14 518013

Antimony 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method™*®
2) Digestion, Inductively Coupled Plasma Method™*!
2 Arsenic 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method™*®
2) Digestion, Inductively Coupled Plasma Method™®
3 Barium 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method™*®
2) Digestion, Inductively Coupled Plasma Method>*
al Cadmium | 1) Waste Extraction, Digestion, Inductively
. Coupled Plasma Method™*®
2) Digestion, Inductively Coupled Plasma Method™®
5 Chromium 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method'**
2) Digestion, Inductively Coupled Plasma Method>*® |

6 Copper 1) Waste Extraction, Digestion, Inductively
d[l,ﬂr,é]

Coupled Plasma Metho
2) Digestion, Inductively Coupled Plasma Method™*
7 | ead 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method'+®
2) Digestion, Inductively Coupled Plasma Method™®
8 Mercury 1) Waste Extraction, Digestion, Inductively
Coupled Plasma MethodtH*®!
2) Digestion, Inductively Coupled Plasma Method"*
9 Nickel 1) Waste Extraction, Digestion, Inductively

Coupled Plasma Method™*®

2) Digestion, Inductively Coupled Plasma Method™*

o

(U193NIRYIY wmﬂqa a) 10 Selenium...
HEWINIINANAISTIITMTIAsinaaouLaTe
wasnzilouvsujuanis



Seud 5ATITH
10 Selenium 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method™*®
2) Digestion, Inductively Coupled Plasma Method>*
11 Silver 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method™*®
2) Digestion, Inductively Coupled Plasma Method>*
12 Thallium 1) Waste Extraction, Digestion, Inductively
Coupled Plasma Method™*®
2) Digestion, Inductively Coupled Plasma Method™*

13 Vanadium 1) Waste Extraction, Digestion, Inductively
| Coupled Plasma Method™*°!
2) Digestion, Inductively Coupled Plasma Method™*
14 Zinc 1) Waste Extraction, Digestion, Inductively

Coupled Plasma Method™**!
2) Digestion, Inductively Coupled Plasma Method

[5,6]

LANE1591994

1. NIENTNYAAMNITU. UTLNIANTENTIRAFINNIIU, W.A. 2548, 3o mﬁﬁﬁﬂ?aﬂﬁga
s tanililduda. srvfinanyunen. 25 unsiau 2549, Laui 123 peuiilay 114

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 22" ed. Washington, DC: APHA, 2012.

3. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2017.

4. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 3050B, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010C, 2007
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CORBULTANT COMPAY LIKITED

mmuuuiﬂuuﬂaﬁundﬂsuuﬂmqmmumﬁﬁmivﬁ"imsﬂ
u gludin wovuniad ueud Bulilete reudaunudi $ain Jeu t-axe
i 90 ommalalf bob @ m’mﬂh h Ty L
wputhaauniell AT URRATMNTIM T @b TN
B s 16 wn7s
diit sy Wiz |
1 Benzene Equll“bnum Headspace, Gas Chrernatographlcf
Mass Spectrometric Method
2 Carban tetrachioride Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method o5
3 1.2-Dichloroathane Equilibrium Headspace, Gas Chromatographic/
Mass Spectrormetric Method o
a 1,1-Dichlormethylene Equillibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method L
5 cis-1,2-Dichloroethylens Equitibriurm Headspace, Gas Chior o

Mass Spectiomietiic Method

[ trans-1,2-Dichlorcethylens Equilibrium Headspace, Gas Chromategraphic/
Mass Spectrometric Method el

T Ethylbenzens Eruilibrium Headspace, Gas Chromatoeraphic/
Mass Spectrometric Method nal

i} Methylene chlaride Equilibrium Hesdspace, Gas CF phic!
Mass Spectrometric Method bl

9 Styrene Ecuillbrium Headspace, Gas Chromatographic/
Mass Spectrometric Method he

10 Tetrachloroethylene Equilibrium Headspace, Gas Chroratographic!
Mass Spectrometric Method -

1 Toluene Equilibrium Headspace, Gas Chromategraphic!
Mass Spectrometric Method i

12 Trichloreethylene Equitibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method il

13 m-Hylene Equitibrium Headspace, Gas Chromatographic/
Mazs Spectrometric Method b

14 a-Kylane Equillbrium Headspace, Gas Chromatographic/
Mass Spectrometric Method s

15 p-¥ylene il , Gas Chromatographic/

s | ua —
16 | ¥ylene (Total [ Fewibloriinaadspace, ﬁm%@ﬂﬁ
RIS Wethod 3 |
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1, United States Environmental, Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Volatile Organic Compounds in Various Sample Matrices
Using Equitibrium Headspace Analysis. SW-846 Method 50214, 2014,

2, United States Ervironmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods, Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-B46 Mathod B260D, 2018, ? i';‘
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Ay asuaiy AT
1| Aldrin Liguic-Liguid Extraction, Gas Chromatographic Methad™
2| Asseric 1) Digestion, Hydride Generation/Atomic Absoeption
Spectrometric tethed
2} Digestion, Inductively Coupled Plasma Method™
3| Barlum Digestion, Inductively Couplad Plasma Methad™
a OL-BHC Liquid-lguid Extraction, Gas Chrarmatographic Methad™
5 | BeHc Liguid-Liquid Extraction, Gas Chromatographic Method'™
& | d-BHC Liguid-Liauid Extraction, Gas Chromatographic Methad'
T | y-BHE Liquid-Liquid Extraction, Gas Chromatographic Method'
B | Biochemical Cwysen Dermand | 1) 5-Day BOD Test, Azide Modification Method!™
2) 5-Day BOD Test, Membrane Electrode Method!
9 | Cadmium 1) Digestian, Direct Air-Acetylans Flame Method™
2) Digestion, Electrothermal Atemic Absorgtion
Spectrometric Methad™!
3} Digestlan, Inductively Coupled Plasma Methid™!
10 | Chemical Oxygen Demarid 1} Closed Reflux, Titrimetric Methiod™

2) Closed Refius, Colorimetric Method™
3) Open Reflux, Titimetric Mathed™

11| Chiordane Linuid-Liquid Extraction, Gas Chromatagraphic Methad™
12 | Chramilum 1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Electrothermal Atomic Absorption
Spectrarmetric Method™
3) Digestion, iInductively Coupled Flasma Method™
12 | Color ADMI Weighted-Ordinate Spectrophotomatric Method™
18 | Copper 1) Cigestion, Direct Alr-Acetylene Flame Method™
2 E'lg,eshun Etectrotherrnal Atamic Absorption
-Epupied Plasma Me!ﬂ!’i
15 | Gyanide i hﬂr}l&i'lgﬂﬂﬂi
2 memmmu NN
18 pyp"-0OT..
-
[y ey S5msed
36 | Ol & Grease 1) Liguid-Liguid, Partition-Gravimetric Mathod"!
2) Soxhlet Extraction Method™
37 |pH Electrometric Method™
38 | Pherols 1) Distillation, Chicroform Extraction Method™
2) Distillation, Direct Phatometric Method™
38 | Selenium 1} Digestion, Hydride Generation/Atomic Absarption
Spectrometric Method ™
2) Digestiain, Induetivaly Coupled Plasma Method™
40 | Sulfide 1) ladometric Method™
2) Methylene Blue Method™
41 | Temperature l.aboratory and Fleld Mathos™
42 | Total Dissolved Solids Driedt at 180 °C"
43 | Total Kieldahl Nitrogen Serni-Micro-Kjeldahl Methed™
84 | Total Suspended Solids Oried at 103-105 °C™Y
45 | Trivalent Chromium 1) Digestion, Direct Alr-Acetylene Flame Method;
Colorimetric Methad; Calculation™
2) Digestion, Inductively Coupled Plasma Mathod;
Colodmetric Method: Caleilation™
46 | Zinc 1) Digestion, Direct Air-Acetylene Flarme Method'™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, inductively Coupled Plasma Method!®!
Ay Sy 126 e
iy BITuETY F8Tmresd
1 Acenaphthene 1) Liguid-Liguid Extraction, Gas Chromatoeraphic
Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method ™
2 | Acetone Purge and Trap Gas Cm-omatomphnchass
Spe -
3 | Aldrin 1) ! 1  Ggs Chromatogr
M e 8 MH1YNARBY
Z)Whﬂlﬂﬁ Gas Chromatographic/

Mass Spectrometric Methiod® 2

4 Anthracene..,

-
gty fsunRy FEhmaed
16 |op-D0T Ligud-L e Extraction, Gas Chromatographic Method"!
17 | 6,8-000 Liguid-Liquid Extraction, Gas Chromatographic Method
18 | 8,4-DDE Liguad-Liguid Extraction, Gas Chromatagraphic Method!™
1% | a8-Do7 Liquid-Liguid Extraction, Gas Chromatagrsphic Methad™
20 | Dieldrin Liguid-Liquid Extraction, Gas Chromatographic Method™
21 | Endosulfan | Liquid-Ligukd Extraction, Gas Chromatographic Method ™
22 | Endosulfan I Liquid-Liquid Extraction, Gas Chiromatographic Method ™!
23 | Endosulfan sulfate Liguid-Liguid Extraction, Gas Chromatographic Method'
24 | Endrin Liquid-Liguid Extraction, Gas Chromatographic Method™™
25 | Endrin aldehyde Liguig-Liguld Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distiilation, Colafimetric Methad™
27 | Free Chirine 1) ledarnetric Method !
2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liguld Extraction, Gas Chromatographic Method™
29 | Heptachlor Epoxide Liguid-Liquid Extraction, Gas Chrematographic Methad™
30 | Hexavalent Chromium 1) Colarimetric Method™
) Extraction, Direct Air-Acetylene Flame Method™
31 |Lead 1) Digestion, Direct Ai-Acetylene Flame Method™
2) Digestion, Electrathermal Atomic Absorptian
Spectromatric Method™!
3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct AirAcetylene Flame Method™
2) igestion, Electrothermal Atornic Absarption
Spectromelric Method™
3} Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atornic Absorption Spectrometric
Method™
34 | Methoxychlor Liquid-Licuid Extraction, Gas Chiomatographic Method!®
35 | Nickel 1)@ ptytene Flame Memogs“'
2) atral gmmac Absorptige®
Seg e G UHIGNADIY
s)wmwtoupted Plasma Metmd*";'wﬁ
36 Qil & Grease...
=2
Bt ruEiY AWinied
4 | Anthracene 1) Ligui-Liguid Extraction, Gas Chramatographic
Metod'®
2) Liguid-Liquid Extraction, Gas Chromategraphic/
Mass Spectrometric Method™
5 | Antimony Digestion, Inductively Coupled Plasma Method ™
6 | Arsenic 1) Dgestion, Hydride Generation/Atomic Absarption
Spectrarnetric Mathod™
2) Digestion, Inductively Coupled Plasma Method™
7 | Atrezine Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad'
8 | Barfum 1) Digestion, Electrothermal Atormic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®
9 | Benzialanthracens 1) Liquid-Liquid Extraction, Gas Chromatographic
Methad!
2) Liquic-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
10 | Benzens Puirge and Trap Gas Chromstographic/Mass
Spectramitric Method!
11 | Benzolbifiuoranthene 1) Liguid-Liguid Extraction, Gas Chromatoeraphic
Methoc!
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mazs Spectrometric Methiod™
12 | Benzalkifluoranthene 1) Liguid-Llquid Extraction, Gas Chromatographic
Method
2) Liquid-Liguid Extraction, Gas Chiromatographic/
Masi Spectromietric Method'™
13 | Benzaoic acid Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectremetric Methad'™
14 | Benzalajpyrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method'™
A lig Chromatograpl -
o e Al
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15 | Benzolghiperylena 1) Liguid-Liquid Extraction, Gas Chromatoeraphic 30 | Chiorodibromomethare Purge and Trap Gas Chromatographic/Mass
Methiod!! Spectrametric Method™
2) Liguid-Liquld Extraction, Gas Chromatographic/ 31 | Chlarofarm Purge and Trap Gas Chromatographic/Mass
Mass Spectromettic Methed™ Spectrametric Method™
16 | Beryllium Digestion, Inductively Coupled Plasma Method™! 32 | 2-Chlorophencl Liquid-Liquid Extraction, Gas Chromatographic/
17 | Bistz-chloroathyllether Liculd-Liquid Extraction, Gas Chromatogrphic/ Mas; Spectrometric Methoe!
Mass Spectromigtic Method® 33 | Chromium 1) Dgestion, Direct Nr-Acetyiene Flame Method ¥
18 | Bisiz-ethylhexyUphthalate Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Electmme.rmat Atornie Absorptlon
Mase Spectrometric Methad™ Spectrometric Method™
19 | Bremodichioromethane Purge and Trap Gas Chromatoeraphic/Mass 3 DM"’_”' s el Cuipled Piasing Method"
Spectrometric Method!® 34 | Chromium (i) 1) Digestion, Direct Air-Acetylene Fiame Method;
20 | Bromoform Purge and Trap Gas Chromatographic/Mass Colorimetric Method; Cah:ulathn“‘!
Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma Method;
21 | Butanol Purge and Trap Gas Chromatographic/Mass Loloretic Mettod; Calculation™
Spectromistric Methisd™ 35 | Chromium (Vi) 1) Cotarimetric Method™
22 | Butyl banzyl phthalats Liguid-CiaLid Extraction; Gas Chramatographic/ 2) Exraction, AirAcetylene Flame Method
Mass Spactromietre Method! 36 | Cheysene 1) Liguid-Liguid Exteaction, Gas Chromatographic
23 | Cadmium 1} Digestion, Direct Air-Acetylene Flame Methar ! Method
2] Digestion, Electrothermal Atomic Absorption 2) Ligulek-Liniuiel Extraction, Gas Ehgaphid
Spectrometric Methoa Mass Spectrometric Mathad™
3) Digestion, Inductively Coupled Plasma Method® S by Distitation, Colorimetric Methed®!
28 | Carbazole Liguid-Liguid Extraction; Gas Chromatographic/ 38 |240 Liquid-Liquid Extraction, Gas Chromatagraphic Method™
Mass Spectronetric Method 39 | poo 1) Liguik-Lluid Extraction, Gas Chromatographic
25 | Carban disulfide Purge and Trap Gas Chromatographic/Mass ethod®
. ‘Spectrometric Method™ 2) Uiguid-Liguid Extraction, Gas Chromatographic!
26 | Carbon tetrachioride Purge and Trap Gas Chromatographic/Mass Wiass Spectrometric Method
Spectromatric Method™ 40 | DDE 1) Liguid-Liguid Extraction, Gas Chromatographic
21 | Chlordane 1) Liquid-Liquid Extraction, Gas Chiomatographic Method™
Methog'! 2) Liquitk-L j¢uld Extraction, Gas Chmmatographic/
2} Liquid-.Iguid Extraction, Gas Chrarnatographic/ Mass Spectrnmetrlc Method!!
Masg Spectmrnetr-c Method® a1 | poT 1) L= : Gas Chromatograghic
28 | p-Chioroaniling Ligps] i e =
il L 2) L T 1 | W
29 | Chiorobenzerie Pur Masssi e <o
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42 | Dibenz{a,hlanthracene 1} Liguid-Liquid Extraction, Gas Chromatographic 58 | Diethyl phthalate Liquid-Liguid Extraction, Gas Chromatographic/Mass
Methoct*! | Spectrometric Method"
2) Liquid-Liguid Extraction, Gas Chromatagraphic/ 55 | 24-Dimethylphenc Liquid-Llguid Extraction, Gas Chrematographic/Mass
Mass Spectremetric Method™ spectrametric Method ™
43 | Di-n-butyl phthaiate Liquid-Liguid Extraction, Gas Chromatographic/ 60 |-24-Dinitrophenal Liguid-Liquid Extraction, Gas Chromatographic/Mass
Mass Spectrometric Method'™ Spectrometric Methad®
a4 | 1,2-Dichiorobenzens Purge:and Trap Gas Chromatographic/hass 61 |24-Dinjtrotoluene Liguid-Liquid Extraction, Gas Chromatosraphic/Mass
Spectrometric Method™ Spectrametric Methad™
45 | 1,3-Dichlombenzens Purge and Trap Gas Chromatographic/Mass &2 | 2,6-Dinitrotoluene Ligud-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methed® Spectrometric Method'™!!
46: | 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass 63 | Di-n-Octyt phthalate Liguid-Liguid Extraction, Gas Chromatographic/Mass
| Spectrometric Methiod™ Spectrometric Methad™
47 | 3,3 -Dichlorobenzidine Liquid-Liculd Extraction, Gas Chromatographic/Mass & | Endosutfan 1) Liquid-Liguid Extraction, Gas Chromatographic
Spectrometric Methad™ Methad!™
a8 | 1,1-Cichlorosthane Purge and Trap Gas Chromatographic/Mass 2} |iquid-Liguid Extraction, Gas Chromatosraphic!
Spectrometric Method™ Mass Spectrometric Method'™®
49 | 1,2-Dichloroethane Purge and Trap Gas Chromatoeraphic/Mass 65 | Endrin 1) Liguid-Liguid Extraction, Gas Chromatographic
Spectrometrie Method"! Methad™
50 | 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/Mass 2) Liguid-Llguid Extraction, Gas Chromatographic/
Spectrometric Method'™ Mass Spectrometric Methad™
51 | cls-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass 66 | Ethylbenzene Purgs and Trap Gas Chromatographic/Mass
Spectrometric Method™ spectrometric Method™
52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chromatoaraphic/Mass &7 | Flusranthene 1) Liguid-Liquid Extraction, Gas Chromatographic
Spectrometric Method™ Method!®
53 | 248-Dichlorophenal Liguid-Liquidd Extraction, Gas Chromatoeraphic/Mass 2) Liguid-Liquid Extraction, Gas Chromatographic/
Spectrometric Method™ Mass Spectrometric Method™
54 | 1.2-Dichloropopans Purge and Trap Gas Chromatographic/Mass &8 | Fluorene 1) Liguid-Liquid Extraction, Gas Chromatesraghic
Spectrometric Method ™ Method!™
55 | 1.3Dichioropropane Purge and Trap Gas Chromatographic/Mass 2) Liguid-Liguid Extraction, Gas Chromatographic/
Spectrometric Methiod!! Mass Spectrometric Methed'
36 | 1,3-Dichloraprogens Purge and Trap Gas Chromatographic/Mass 69 | Heptachlor 1) Uguid-Liguid Extraction, Gas Chromatoeraphic
Spectrometric Method™ Method™
37 | Dieldrin 1 i Forn Gas Chromatographic 2)
;} :u-d:uammm Gﬁ%ma s icris
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0 | Heptachlor epaxide 1) Liguid-Liquid Extraction, Gas Chromatographic
Methad*!
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectromietric Method™
71 | Herachlorobenzene Liquid-Liquid Bxtraction, Gas Chromatographic/
Mass Spectrometric Method ™
T2 | Hexathioro-1,3-butadlens Purge 2nd Trap Gas Chrormnatographic/Mass
Spectrametric Method™
7% | n-Hexane Purge and Trap Gas Chromatographic/Mass
Spactrarnetric Method™
74 | e-HCH 1) Liguid-Liguid Extraction, Gas Chromatographic
Method™!
2] Liquid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Mathad™!
75 | BHCH 1) Liguid-Liguid Extraction, Gas Chrormatographic
Method'™
2} Liuld-Liguid Extraction, Gas Chiomatographic/
Mass Spectrometrlc Method™
16 | P-HCH 1] Liquid-Liguid Extraction, Gas Chrormatographlc
Methog!®
2) Liguid-Liguid Extraction, Gas Chramatographic/
Mass Spectrometric Method™
71 | Hesachlorocyelopentadiens | Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
78 | Hexachloroethane Ligquid-Liguid Extraction, Gas Chromatographic/
Mss Spectrismetric Method™
T8 | Indenel1,2,3-co)pyrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrormetric Method®!
B4 | Isophorone Liguld-tiquid Extraction, Gas Chromatographic/
Mass Spactrometric Method!!
81 | Lead 1) Digestion, Direct Air-Acetylena Flame Method
2) Digestion, Electrothermal Atormile Absorption
mlmﬂm:nm
82 Manganesa...
Wb
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96 | Polychlorinatsd Biphenyls 1} Liquid-Liguia Extraction, Gas Chromatograpohic
-PCB 1016 Method'
-PCE 1221 2) Liguld-Liguld Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectromatrie Method!®
- PCB-1242
- PCB-1248
- PCR-1254
- PCB-1260
57 | Pemachlorophenot Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
98 | pH Electrometric Method™
99 | Phenanthrene 1) Liguid-Liguid Extraction, Gas Chrormatographic
Methad®
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™!
100 | Phenol 1) Distillatian, Chiaroform Extraction Methad™
2} Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Methad
101 | Pyrene 1} Liguid-Liquid Extraction, Gas Chromatographic
Mathad™
2) Liquid-Liquid Extraction, Gas Chromatowraphic/Mass
Spectrometric Method ™
102 | Selenium 1) Digestion, Hydride Generation/Atamic Absarption
Spectrometric Mathiod™
2| Digestion, Inductively Coupled Plasma Methad™
103 | Silver Digestion, Inductively Coupled Plasma Methad! |
100 | Styrene Furge and Trap Gas Chromateeraphic/Mass
Spectrometric Method!™ ‘
105 | 1,12 2-Tetrachlorosthane Purge and Trap Gas Chromatographic/Mass
Spectromettic Methed™
106 | Tetrachlorosthylene Purge and Trap Gas Chromatographic/Mass
1
187 | Toluene
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B2 | Manganese 1) Digestion, Direct Air-Acetytene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrametric Methad™
3) Digestion, Inductively Coupled Plasma Methad™

B3 | Mercury Digestion, Cold-Vapaor Atomic Absorption Spectrometric
Mathod!®

81 | Methanol Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

85 | Methoxychior Liguid-Liquid Extraction, Gas Chromatographic Method™®

B6 | Methyl bromide Purge and Trap Gas Chromatoeraphic/Mass
Spectrometiic Method™

87 | Methylene chloride Purga and Trap Gas Chromatographic/Mass
Spectrametric Method'™

B8 | 2-Methylphenol Liguid-Liguid Extraction, Gas Chrormategraphic/Mass
Spertrometric Methoa™!

B9 | 2-Methylnaphthalene 1) Ligpuid-Liguid Extraction, Gas Chromatographic
Method™!
2) Linuirl-Lioicd Extraction, Gas Chromatographic/Mass
Sgectrarnetiic Method™

i G0 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass

Spectrometic Method™

91 | Nephthalene 1) Liouid-Linuid Extraction, Gas Chromatographic
Method™
2) Liquid-Liguld Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

g2 | Mickel 1) Drestion, Direct Air-Acetylene Flame Method'™
2) Digestian, Electrothermal Atomic Absorption
Spectrometiic Methad™
3) Digestlon, Inductively Coupled Plasma Method™!

93 | Nittobenzens Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

94 | N-Nitrescdiphenylammine . i !ﬂﬂﬁ;‘p Chromatagraphic/Mass -

E MEthRd=— o

95 | N-Nitrosedi-ri-propylamine | LioUgriGrichERiaakingsRas ﬂ@aﬁm
S PRSP SRR 82, |
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108 | Toxaphens 1) Ligquid-Liguld Extraction, Gas Chromatographic
Method
2) Liquid-Ligquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™

109 | TPH (Cs- Co) 1) Purge and Trap; Gas Chramatographic Method!!'#*
2) Purge and Trap, Gas Chromatographic/Mass
spectrometiic Method?

10 | TPH (G- Cred Separatory Funnel Liguid-Liguid Extraction, Gas
Chromatographic Method™"

111 | TPH (G~ Cas) Separatory Funnel Liquid-Liguid Extraction, Gas
Chiomategraphic Methad!™#*!

112 | 1,248-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™

114 | 1,12 Trichloroethane Purge and Trap Gas Chramatographic/Mass
Spectrometric Method™!

115 | Trichiaroethylene Purge and Trap Gas Chromatographic/Mass
Spactrametric Method™

116 | 28,5 Trichlorophencl Ligud-Liguid Extraction, Gas Chramatographic/
Mass Spectrometric Methad' ™

17 | 246 Trichiorophencl Ligud-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

118 | 1,35-Trimethylbenzens Purgs and Trap Gas Chromatographic/Mass
Spactrometric Methad'™!

119 | Vanadium Digastion, Inductively Coupled Plasma Method!™

120 | Vinyl acetate Purgs and Trap Gas Chromatographic/hlass
Spectrometric Methad™

121 | Vinyl chlorde. Purgz and Trap Gas Chromatoeraphic/Mass
Spectrometric Method"®!

122 | m-Nylene Pure= and Trap Gas Chromatographic/Mass

123 | o-Xylene

OOREATANT COMPALY Lilu T
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p-Xylene
Hylene (Total)

2inc

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method'®
2} Digestlon, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

wide (Usesrzuns) d1usu 25 $uns

ArTuahy
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Antimany

Arsenic

Cadimium

Carbon Menowide
Chigrine

Chramium

Cobalt

Copper

Cresol

Isokinetic Sampling, Digestion, inductively Coupled
Plasma Methad™

1} isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spactrometric Mathod™
2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

1} sokinetic Sampling, Digestion, Direct Air-Acetylens
Flame Methiod”!

2} sokinetic Sampling, Digestion, Inductively Coupled
Plasma Methad™

Instrumental Analyzer Method™

Isokinetic Sampling, lon Chromatosraphic Method™
1} leokinetic Sampling, Digestion, Direct Alr-Acetylene
Flame Methag'™

2} isokinatic Sampling, Digestion. Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1] sokinetic Sampling, Digestion, Direct Alr-Acetylens
Flame Method™

2) fsainety

stion, Inductively Coupled

10 Dicsdns/Furans...
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Aldrin

Antirngny

Arsenic

Barlum

Beryllium

Cadmiurm

Chlordane

Chromium

1) Waste Bxtraction, Separatory Funnel Liguid-Liquid

Estraction, Gas Chromatographic Method*#!

2) Ultrasonic Extraction, Gas Chromatagraphic

Method 52

Digestion, Inductivety Coupted Plasma Method ™'

1) Waste Extraction, Digestion, Hydride
ion/Atomic Absorption Spec

Mt hogiadsl

21 Waste Extraction, Cigestion, Inductively Coupled

Plasma Method#3

3) Digestion, Hydride Generation/Atemic Absorption

Spectrometric Method™

8) Digestion, Inductively Coupled Plasma Method™ !

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™+4

2) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestlon; Inductively Coupled

Plasma Method@ A5

2} Digastion, Inductively Coupled Plasma Methad™ ™8

1} Waste Extraction, Digestion, Flame Alomic Absorption

Spectrometric Methpd!*41%

2) Waste Extraction, Digestion, inductively Coupled

Blasra Method?45

3} Digestion, Flarme Atomic Absorption Spectrometiic
Method!1e

4) Digestion, Inductively Coupled Flasma Method!™ 'Y
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatoeraphic Method ™2

2) Ultrasonic Extraction, Gas Chromategraphic
Methiog! 1

3) Oigestion,.

du asuafiy Wiamed

10 | Diowins/Furans lsokinetic Sampling™

11 | Hydrogen Chiorde lsokinetic Sampling, lon Chromatographic Method™

12 | Hydrogen Fluarids Jsakinetic Sampling, lon Chrarnatographic Method™

13 | Hydrogen Sulfide Absorption Sampling, lodometric Method ™!

14 | Lead 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method'™

15 | Manganese 1) lsakinetic Sampiing, Digestion, Direct Air-Acetylene
Flame Method™
2) tsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®!

16 | Mercury lsokinetic Sampling, Digesticn, Cold-Vapor Atomic
Absarption Spectrometrlc Method™

17 | Nickel 1) Isakinetic Sampling, Oigestion, Direct Alr-Acetylare
Flame Method™
2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method ™

18 | Opacity Ringelmann's Methad!!

19 | Oxides of Nitrogen 1) Absorption Sampling, Pheneldisulfaric acid Methed™
2) Instrumental Analyzer Method™

20 | Selenium 1) Isakinetic Sarmpling, Digestion, Hydride
Gererstion/Atomic Absorption Spectrometric Method ™
2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

21 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Methad™
2) Instrumental Analyzer Method™

22 | Sulfuric Acid Isokjnetic Sampling, Barlum-Tharin Titimetric Methad™

23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™!

24

‘Vanadiurm

Hylene

lsolgrmt; IEEStion, Incuctively Coupled
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Chramium (i1t

Chromiurm (Vi)

Cobalt

Copper

24-0

3) Oigestion, Flame Atomic Absorption Spectrometric
mod}ﬂq

1) Digestion, Inductively Coupled Plasma Methiod ¥
1) Waste Extraction, Digestion, Flame Atomic Apsorption
Spectrametriec Method, Waste Extraction, Colorimetric
Methad; Calculation® 144

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculation®*319

3) Digestion, Flame Atamic Absarption Spectrometric
Methad; Alkaline Digestion, Colorimetric Methad,
Calculation#936

4} Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimatric Method;
Calculation ™ 3¢

1) Waste Extraction, Colorimetric Method™!™

2) Mikaline Digestion, Colorimetric Method™®

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method®4H

2} bigestion, Inductively Coupled Plasma Methad! ™%
1) Waste Extraction, Digestion, Flarne Atornilc Absomption
Spectromiatric Method #444

2) Waste Extraction, Digestion, Inductively Couplad
Plasma Method &

3] Lrgestion, Flarme Atomic Absorption Spectrometric
Method"-‘“’

) Digestion, Inductively Coupled Plasma Method ™5
1) Waste Extraction, Separatary Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method 5%

2) Ultrasonie Extraction, Gas Chramatographic
Method"3#

1) Waste Extraction, Separatory Funnel Liguid-Liquid

15 DRE...
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15 | Db 1) Waste Extraction, Separatary Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method 444
2) Ultrasonic Extraction, Gas Chromatographic
thn‘flm
16 | DOT 1) Waste Extraction, Separatory Funnet Liguid-Liguid
Extraction, Gas Chromatographic Mathod##34
2} Uttrasonic Extraction, Gas Chromatographic
Memﬁﬂﬂ:
17 | Dieldrin 1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromategraphic Method 2!
2) Ultrasanic Extraction, Gas Chromatographic
MEthw]IOJ,I
18 | Endrin 1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method™
2) Uttrasonic Extraction, Gas Chromatographic
M‘nd[lbl?]
19 | Heptachler 1) Waste Extraction, Separstory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method® 4
2) Ultrasonic Extraction, Gas Chromatographic
Methog!! a4
20 | Lead 1) Waste Extraction, Digestion, Flame Atomic Abserption
Spactromietric Method™ 4%
2) Waste Extraction, Digestion, Inductively Coupled
Plastna Method®4 1=
3) Digestion, Flame Atomic Absorption Spectrometric
Wethod 1Y
) Digaction, inductively Coupled Plasma Methad™
21 | Lindane 1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methad®*#
2) Ultrasaric Extraction, Gas Chramatographic
Methed!#4
22 | Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic
At ECNETERR Method ™1
Astd Etrd sestion Inductively Cots
e e B G NAB T
COMBULTANT COMIPANY LIMITED
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- 22855 I|
Pentachiorotipherit
~2334.6
Pentachloeablpheny
-2,2.344'5-
Hexachlorobipheriyl
- 243855
Hexachlarobiphenyl
-22.355'6-
Hexachlorobighenyl
-228.455-
Hexachlarabipheril
- 2233845
Heptachlorobiphernyt
-22388 55
Heptachlorablphenyl
-223480 56
Hepiachlorobiphenyt
-2234556
Heptachlorobiphenyl
-22330.0, 556
Naonachlorobiphenyl
27 | Pantachicrophenol 1) Waste Extraction, Separatony Funnel Liguid-Liguid
Extraction, Gas Chramatographic/Mass Spectrometric
Methal#am
2) Uitrasonic Extraction, Gas Chromatosraphic/Mass
Spectrometric Method 22!
28 |pH Electrometric Method™
29 | Selenium 1) Waste Extraction, Diggstion, Hydride

Generation/Atomic Absorption Spectromatric
Method™421
2) Waste Extraction, Digestion, Inductively Coupled

&‘ Hiingnaos

4) EREEVHANT MBS oL pled Plasra Method ™5 1)

A0 Silver..

Aady aruaile LR
3) Dgestion, Cold-Vapor Atomic Abserption
Spectrometric Method!"™!
4) Digestion, Inductively Coupled Plasma Method! ™!
5} Thermal Decompasltion Amalgamation and Atormic
Abserption Spectrometric Method!™
23 | Methoxychior 1) Waste Extraction, Separatory Funnel Liguid-Liquid.
Extraction, Gas Chromategraphic Methad®"#
2) Wtrasonic Extraction, Gas Chromatographic
Method!*##
24 | Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plagma Method 284
2) Digestion, Inductively Coupled Plasma Method™™
25 | Nickel 1) Waste Extraction, Digestion, Flame Atomic Absarption
Spectrometric Method?#14
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 41
3) Dreestion, Flarme Atormic Absorption Spectrometric
Method 1
) Digestion, inductively Coupled Plasma Method!™
26 | Polychlorinated Biphenyls 1) Waste Extraction, Separatory Furnel Liguld-Liguid
- Areclor 1016 Extraction, Gas Chromatagraphic Method ™"
- Broclor 1221 2) Utrasonic Extraction, Gas Chromatagraphic
- Aroclor 1232 Mernod”w‘%l ol
- Aroclor 1242
-froclor 1248
-#Aroclor 1254
- froclor 1260
- 2-Chloreblphemt
- 2,3-Dichiorobiphenyt
- 2.2 5-Trichleresipheryl
- 24 5-Trichiorabipherl
- 2,235 Tetrachlorohiphenyl
- 2,2 5,5 - Tetrachiorobiphernyl
L - 2,%4,0 - Tetrachlorobiphenyl ME o
-22345- w6 W H 1) A
Pentachlombiphenyl CONBAATANT COMSANY Lis1bn
~22455..
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30 | Slver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methoo 51
2} Digestion, Inductively Coupted Plasma Method '
3t | Thalllum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 51!
2) Digestion, Inductively Coupled Plasma Method'
32 | Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methad™*%
2) Wtrasonic Extraction, Gas Chromatographic
Method!?#
33 | Trichlorcethylens 1) Waste Extraction, Puree and Trap, Gas
Chrematographic/Mass Spectrametric Method® 145
2) Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Mathod" 449
34 | Vanadium 1} Waste Extraction, Digestion, Inductively Coupled
Plagna Method®51
2) Digestion, Inductively Coupled Plasma Method! ™
35 || Zinc 1) Waste Extraction, Digestion, Flame Atomic Ansorption
Spectrometic Method &1
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®*'"
3) Digestion, Flame Atomic Absorption Spectrometric
Mmd!.!ﬂ
4) Digestlon, Inductively Coupled Plasma Method ™™
Ry gruru 125 538075
fdu TR §Famak
1 | Acenaphthene 1) Ultrasonic Extraction, Gas Chromatagraphic
Method?2%
2} Ultrasonic Extraction, Gas Chiomatographic/Mass
Spectrormetric Method' "9
2 | Acetone : 2p) a5 \jropEaeraphic/Mass
U RNALYET AND THRIRE TRING ﬁ1lu1gﬂﬂ ﬂ»'l

3 Aldrin..
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Aidrin

Anthracene

Artimaony

Arsenic

Atrazine

Barlum
Benz{alanthracens

Benzene

Benzolbiiluaranthens

Benzolkifluaranthens

Benzoic acid

Benzolalpyrene

1) Ultrasanic Extraction, Gas Chromatoeraphic
Method1?#2

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2%

1) Ultrasonic Extraction, Gas Chramatograghic
tethod! 1948

2) Ultrasanic Extraction, Gas Chramatographic/Mass
Spectrametric Method! 9%

Digestian, Inductively Coupled Plasma Method!"*

1) Digestion, Hydride Generation/Atamic Absprption
Spectrometric Method ™

2) Digestion, Inductively Coupled Plasma Methad™
Ultrasoric Extraction, Gas Chromatographic/Mass
Specttometric Method %

Digestion, Inductively Coupled Plasma Method ™%
1) Ultrasonic Extraction, Gas Chiomatographic
Mathog!t®2e

2} Ultrasanie Extraction, Gas Chromatoamphic/Mass
Spectromitric Mathiog! 2%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathed! 25

1) Ultrasonic Extracticn, Gas Chrormatographic
Meth[lDJ"I

2) Ultrasonic Extrattion, Gas Chromatographic/Mass
Spectrometric Methpd™*

1) Uitrasonic Extraction, Gas Chromatographic
Mattiodta%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectiometric Method!!0#!

Ultrasonic Extraction, Gas Chramatogaphic/Mass
Spectrometric Method! 29

1) Ultrasonic Extraction, Gas Chiomatasraphic

15 Benzolg.h,llperylene..
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FFimred

31

L1

35

ar

39

41

42

Chiomfarm
2-LChlorophenal

Chramium

Chramiurn (il}

Chrarmium (W)
Chrysene

Cyanide
240
ooD

DDE

Dibenzia,hianthracens

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2%

Ultrasonic Extraction, Gas Chromatographie/Mass
Spectrometrle Method"+8

1) Digestion, Elame Atamic Absorption Spectrometric
Method!™#!

2} Digestion, Inductively Coupled Plasma Methad! ™
1) Digestion, Flame Atomic Absorption Spectrametric
Method; Alkaline Digestion, Colorimetriz Method,
Calculation/™=

2) Digestion, Inductively Coupled Plasma Methad;
Alialine Digestion, Colarimetric Method;
Calcutation# 13161

Alkaline Digestion, Colorimetric Method™/

1) Ultrasonle Extraction, Gas Chromatosraphic
Method!e2

2) Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!i148

Extractlon, Distillation, Colarimetric Metheag 702
Uttrasonic Extraction, Gas Chiomatngeaphic Method ™!
1) Ultrasonic Extraction, Gas Chromatoeraphic
Methodllu,ﬂ.‘

2) Ultrasonic Extraction, Gas Chrurmatoeraphic/Mass
Spactrometric Method 1228

1) Ultrasonic Extraction, Gas Chromiatographic
Mﬂwrnw’!

2) Utrasonic Extraction, Gas Chiomatographic/Mass
Spectromatric Mathad "4

1) Ultrasanic Extraction, Gas Chromatographic
MEthDd“nm

2) Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrametrlc Method 5

, Gas Lhmmalwap

'yo‘?fw

Ga,clm%mﬂ?miﬁ

o

e
Spectrametric Methud"“"*ﬁm

43 Di-n-butyl phthalate...

-
A1du AR AtHmmied

15 | Benzalgh,iperylens 1) Ultrasanic Extraction, Gas Chromatographic
Method! '+
2) Uttrasonic Extraction, Gas Chromatographic/Mass
Spectrametiic Method! 2%

16 | Benyllium Dlgestion, Inductively Coupled Plasma Method ™

17 | Bisl2chloraethyllether Ultrzsonic Extraction, Gas Chromatographic/Mass

Spectrametric Method !

18 | BislZ-ethylhesyl)phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!2%
19 | Bromodichloromethane Purgs and Trap, Gas Chromatographic/Mass
Spectrometric Method''2)
20 | Bromoform Purge and Trap, Gas Chramatographic/Mass
Spectrometric Method! %
21 | Butanol Purez and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method 2
22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method
23 | Cadmium 1} Bigestion, Flame Atomic Absomtion Spectrometric
Method!™*
2) Digestion, Inductively Coupled Plasma Methad! ™
24 | Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method! %%
25 | Carbon disulfide Purge and Trep, Gas Chromatographic/Mass
Spectrametric Method! 22
26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrarnetric Method 22
21 | Chlordane 1) Ultrasoric Extractinn, Gas Chromatographic
Matheefoad
2} Ultrasoniic Extraction, Gas Chramatographic/Mass
Spectrometiic Method %2
23 | p-Chlaroaniting Ultrasonic Extraction, Gas Chromatographic/tass
Spectrometric Methiod 724
29 | Chiprobenzene Purge { QhrGre togm.ph'nchasso friceied
e e 8 WHIONABY
30 | Chlorodibrornomethane Purge %Wﬂpgm
Spectrometric Method 24 =l
31 Chlerofarm..
B
ddu BsuaRY FFmsl
43 | Di-n-buny phihalate Ultrasonic Extraction, Gas Chromatographic/fdass
Spectrormetric Methad!o%l
a4 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methiod 2!
45 | 1,3-Dichlorobenzena Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!' 22
46 | 1,8-Dichlorobenzens Purgs and Trap, Gas Chromatographic/Mass
Spectromietric Method' ™
ar | 3,3"Dichlorobenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!*#!
48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method® 22
69 | 1,2-Dichloroethane Pures and Trap, Gas Chromatographic/Mass
Spectrametric Method
50 | 1,1-Dichloroethylens Pures and Trap, Gas Chromatographic/fass
Spectrometric Method" !
51 | ¢ie-1,2-Dichioroethylens Purge and Trap, Ga: Chrormatographic/Mass
Spectromietric Method! 450
52 | trams-1,2-Dichioroethylene Puree and Trap, Gas Chromatographic/Mass
Spectrometric wﬂ.ﬂd{!.‘.m
53 | 24-Dichlorophencl Ultrasaric Extraction, Gas Chromatographic/Mass
Spectremetric Method! ™
58 | 1,2-Oichlerpopane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method122
55 | 13-Dichlaropropane Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method'1#5
86 | 1,3-Dichioropropene Purge and Trap, Gas Chromatographic/Mass
Spestiometric Method 22
51 | Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic
MEWHWW]
2) Litrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method "4
58 | Disthiyl phthalate F / = =
55 | 24Dimethylphenal utmnhmmm mrm {A}é}mﬂ“

60 2,4-Cinitrophenal...
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Whimsied
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462

63

65

ar

68
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0

24-Dinltrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluens

Di-n-Octyl phihalate

Endosuifan

Ervdrin

Ethylbenzens

Fluoranthensa

Flugrene

Heptachior

Heptachlor epoxide

Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method™#

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method "%

Ultrasanic Extraction, Gas Chromatographic/Mass
Spactrmetric Method!' P

Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method 121

1) Ultrasanic Extraction, Gas Chromatographic
Method!e2

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectromatric Method %%

1} Uttrasonic Extraction, Gas Chromatograghic
Mathog!!0#

2) Ultrasonic Extraction, Gas Chramatoiraphic/Mass

 Spectramettic Method!'24

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 1245

1) Wntrasonic Extraction, Gas Chromatographic
Mathoaliiad

2) Ultrasonic Extraction, Gas Chromatographic/Mase
Spectrometric Method ™

1) Ultrasonic Extraction, Gas Chrormatographic
Methnd 152

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog 20

1) Uttrasonic Extraction, Gas Chiomastagraphic
Method!o7

2) Ultrasanic Extraction, Gas Chromatoeraphic/Mass
Spectrometic Methad! "

1) Ultrasonic Extraction, Gas Chromategraphic
m‘nd[ll}.ﬂj

'!rsrratngmpfwmass
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T1 Hexachlorobenzene...

fiu Aauafe kG
71 | Hexachlorobenzene 1) Uitrasonic Extraction, Gas Chromatographic
Method!t®#0
2) LAtrasonlc Extraction, Gas Chromatographic/Mass
Spectrametric Methiog?#
72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method! 2%

iMu

Aaunifie

e

83

85

ar

91

g2

53

a4

95

Mercury

Methanal

Methoxyehlor

Metryl bromide
Methylene chioride
2-Methylphenol
2-Methylnaphthalene
Methyl tert-butyt ether

taphthalene

Mickel

Nitrshenzene

I-Hitrosadiphenylaming

N-Nitrosodi-n-propylamine

1) Digestion, Cold-Vapor Atomic Abssrmptian
Spactrometric Methad

2) Digestion, Inductively Coupled Plasma Methad ¥
3) Thermal Decompasiticn Amatgamation and Atorvic
Absorption Spectrometric Method™

Purge and Trap, Gas Chramatagraphic/Mass
Spectiometric Mathod 2%

1] Ultrasonic Extraction, Gas Chramategraphic
Methiog!

2] Ultrasonic Extraction, Gas Chromatographic/iass
Spectrometric Mathod!!?25

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methpd"+2

Purge and Trap, Gas Chromatoeraphic/Mass
Spectromistric Method 22

Ultrasainic Extraction, Gas Chromatoersphic/Mass
Spectrametric Method!!

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Methog! 4!

Puree and Trap, Gas Chromatosraphic/Mass
Spectromatric Method! %51

1) Uitrasenic Extraction, Gas Chromatographic
Methad 42

2 Ultrasanic Extraction, Gas Chromatographic/Mass
Spectiometric Method 124!

1) Digestion, Flarme Atomic Absorption Spectromtric
et

2) Digestlon, induttively Coupled Plasma Methog!™!
Uitrasonie Extraction, Gas Chromatorraphic/Mass
Spectrometric Methu! 24
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®#*!

ramatograpric/Mass.
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96 Polychlotinated Biphenyls..,

73 | n-Hexane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methog235
76 | etHEH 1) WAtrasonic Extraction, Gas Chromategraphic
Method!'tH
2) thtrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!
18 | B-HoH 1) Utrasonic Bxtraction, Gas Chromatoeraphic
Method!!H!
2) Witrasonit Extraction, Gas Chromatographic/Mass
Spectrometric Method"?%
6 | yHH 1) Wtrasonic Extraction, Gas Chromatographic
anodum
2) Utrasonic Extraction, Gas Chromatographic/Mass
Spectiometric Method!™#!
71 | Hexachlorocyclopentadiene | Ultrasanic Extraction, Gas Chrarmatographic/fass
Spectrometric Method!!"
78 | Hewachloroethane Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %
79 | Indenoll,2,3-cdipyrene 1) Lhtrasonic Extraction, Gas Chromatographic
Metnodlln.ﬂ]
2) WUtrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 22
80 | lsophorone Ultrasonic Extraction, Gas Chromatographic/Mass
Spactrametric Method! %7
Bl | lead 1) Digestion, Flame Atomic Absarption Spectiometric
Methodﬁ‘.!f.l
20 ! z pled Plasma M #&___
@ e Do it
Y LNSTED .
2) Dgestion, inductively Coupled Plasma Methiod ™5, ‘;"I
83 Mercury..,
dng-
f1iy ArsuRiY SEwanad
96 | Polychlorinated Biphenyls 1) Ultrasonic Extraction, Gas Chromatographic
- Aroclor 1016 MethodHe
- Aroclor 1221 7) Ultrasonic Extraction, Gas Chrematographic/Mass
- Aroclor 1232 Spectrometric Mathod''* 24
- Aroclor 1242
-Aroclor 1248
- Arocior 1254
-Aroclor 1260 )
Polychiorinated Biphenyls | Ultrasonic Extraction, Gas Chromatographic Wﬂgﬁ“\,“ﬁ}‘
- 2-Chlorobiphenyl
- 2,3-Dichlorcbiphenyl
- 2,2 5-Trichlorobiphenyl
- 2,8 5-Trichlorotiphenyl

- 2,35 Tetrachlorobiphenyl
- 2,2,5,5 Tetrachlorobiphenyl
- 2,344 Tetrachlorobiphenyl
-22345-
Pentachlarobiphenyl
.2.2\8,55-
Pentachlorobiphenyt
23346
Pantachlorobiphenyl
-223485-
Hexachlorobiphenyl
-2234855-
Hexachlorobiphenyl
-223556
Hexachloroblphenyl
- 2248455
Hexachlorobipheryl
-2233445
Heptachlorabiphenyl
-22344.55-
Heptachloroblphenyl
2730856

A
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Heptachlorobiphenyl

-2234 556,
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- 234556
Heptachlorobiphenyl
S22 338455 6
Nenachloeobiphenyl
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectrometric Mathad %24

1) Ultrasonic Extraction, Gas Chromatographic
[

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method' 978

98 | Pheranthrens

5% | Phenol Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Methad"*#

100 | Pyrene 1) Ultrasanic Extraction, Gas Chramatographic
Method!!%
2 Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'924

101 | selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method! "2
2} Digestion, Inductively Coupled Plasma Method! '

102 | Siver Cigestion, Inductively Coupled Plasma Methad ™

103 | Styrene Purge and Trap, Gas Chromatoeraphic/Mass

Spectrometric Method'

Purge and Trap, Gas Chromatograghic/Mass
Spectrometric Method! 34

Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Methaod™

Purge and Trap, Gas Chrarmatoeraphic/Mass
Spectrometric Methed!'#4

Ultrasoriic Extraction, Gas Chiomatoeraphic Mathead 22

106 | 1,1.2 2-Tetrachloreethane
105 | Tetrachloroethylens
106 | Toluene

107 | Toxaphens
10B | TPH (Cya) 1) Purge and Trap, Gas Chromatographic Method! 41!

2 Purge and Trap, Gas Chromatographic/Mass

ulrmmwma:@%mmﬁgﬁﬂg$=u

Purge and Trap, Gas Chramatesraphic/Mass
| Spectrometric Method

108 | TPH (Corrg)
110 | TPH (Coge-Cous
111 | 1,2.a-Trichlorobenzene

S

112 11,1 Trichleroethane..
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Gauuranasiu, 2567
4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23" ed, Washington, DC: APHA, 2017
5, United States Ervironmental Protection Agency, Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2015,
6, United States Environmental Protection Agency, Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-B46, 1597,
7. United States Environmental Protection Agency, Test Methods for Evaluation Selid
Waste Physical/Chernical Methods. Acid Digestion of Sediments, Sludges, and Solls.
SW-846 Method 30508, 1996,
8, United States Environmental Protection Agency, Test Methads for Evsluation Satid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-B46 Method 30604, 1594,
9. United States Environmental Pratection Agenicy, Test Methods for Evaluation Sold
Waste 3, Physical/Chemicsl Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1994,
10. United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chamical Methods, UL ic E jon. SW-B46 Method 3550C, 2007,
11 United States Enviranmantal Prataction Agency, Test Methods for Evaluation Solid
Waste PHyskah‘Chemlcal Methods. Purge and Trap for Aquecus Samples. SW-846 Methad
5030C, 2003
12. United States Enviranmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Closed Systern Purge and Trap and Extraction for
Volatile Organics in Soil and Waste Sample. SW-846 Method 50354, 2000,
13, United States Enviranmantal Pratection Azency, Test Methats for Evaluation Solid
Waste Physical/Chermical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-B46 Method 60100, 2014.
18, United States Ervironmenital Protection Agency. Test Methods for Evalustion Satid
Waste Prysical/Chemical Methods. Flame Atomic Absarption Spectrophatometry, SW-846
Method 70008, 2007
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15, United States Enviranmental Protection Agency. Test Methads for Evaluation Sslid

Waste Physical/Chernical Methcds. Arseni Gaseous Hydride). Eg
Method 70614, 1952 = w,ﬂ',
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112 | 1,1,3-Trichlaroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric ethod!=2

Furge and Trap, Gas Chromatographic/Mass
Spectrometric Mathad!! 2

Purge and Trap, Gas Chramatographic/Mass
Spectrometric Methad!%

Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method' 2

Liltrasenic Extraction, Gas Chromatographic/Mass
Spertrometric Method )

Pures and Trap, Gas Chromatographic/Mass
Spectrometric Method

Digestion, inductively Coupled Plasma Method!™¥

113 | 1,1, 2-Trichloroethane
114 | Trichloroethylens

115 | 2,8 5Trichlorophienal
116 | 2,8,6-Trichlerophanol
117 | 1,3,5-Trimethylbenzéne

118 | Vanadium
119 | Vinyl acetate Purge and Trap, Gas Chromatugraphic/Mass
Spectrometric Methad!#2%

Purge and Trap, Gas Chromatographic/Mass

Spectrametric Method' 2%

120 | Vinyl chloride

121 | m-Rylene Burge and Trap, Gas Chramatographic/Mass
Spectrametric Method!

122 | o-Xylene Purge and Trap, Gas Chromalegraphic/Mass
Speetrometric Method "4

123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method 21

Purge and Trap, Gas Chromatographic/hass
Spectrametiic Mathod" T

125 | Zine 1] Digestion, Flame Atomic Absorption Spectrometric
Method™ 14

2} Digestion, Inductively Coupled Plasma Method ™™

124 | Xylene (Total)
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16, Uniited States Enviranmantal Protection Agency. Test Methods for Evaluation Seiid
Waste Physical/Chemical Methods, Chromium, Hexavalent (Colorimetric). SW-846 Method
TI96A, 1992

17, Unitéd States Erwironmental Protection Agency. Test Methods for Evaluation Solic
\Waste Physical/Chemical Methods, Mercury In Liquid Waste (Manual Cold Vapor
Technigque). SW-846 Method 74704, 1994,

18, United States Environmiental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methnds, Mercury In Solid or Semisolid Waste (Manual Cold-
Vaper Technigue). SW-846 Method 74718, 1598,

19, United States Envirorimantal Protection Agency. Test Metheds for Eveluation Solid
Waste Physical/Chemical Methods, Mercury in Selids and Solutions by Thermal
Decompasition, Amalgamation, and Atamic Absorption Spectrophotometry. SW-846
Method 7473, 2007.

20, United States Erwironmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chernical Methods. Selenium (Atomic Absorption, Berohydride
Reduction}, SW-B46 Method 7742, 1994,

21, United States Environmental Protection Agency. Test Methods for Evaluation Solid
\Waste Physical/Chemical Methods. Nonhalogenated Organlcs Using GC/FID, SW-846
Method 80150, 2003

22, United States Environmental Platection Agercy. Test Mathods for Eveluation Solid
Waste Physical/Chemical Methods, Organachlorine Pesticides by Gas Chromatography.
SW-846 Method BOE1B, 2007.

23, United States Environmental Piotection Agency, Test Methods for Evaluation Salid
Waste Physical/Chernical Methads. Polychlorinated Biphenyls (PCBs) by Gas
Chror graphy. SW-B46 Method BOB2A, 2007,

28, Urited States Environmental Piotection Agency. Test Mathods for Evaluation Solid
Waste Physical/Chemical Methods. Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1980,

25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spactrometry, SW-846 Method B260D, 2018,

26, United States Environmental Protection Agency. Test Methods fur Evatuation Salid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018,
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28, United States Environmerital Protection Agercy, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide : Distillation, Sw-846
Method 9010C, 2004,

29, United States Envirorimental Protection Agency. Test Mathads far Evaluztion Solid
Waste Physical/Chemicat Methods. Cyanide Extraction Procedure Tar Solids and Oils, SWe
846 Methad 90134, 2014,

30. United States Envronmental Pratection Azency, Test Methods for Evaluation Solid
\Waste Physical/Chemical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014,

31 United States Enviranmental. Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-BA6 Method
9040C, 2004,

32 United States Environmental Protection Agency. Test Methods for Evaluation Solid

|
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 90450, 2004 )
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