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Tel : D35-226-383 . 035-800-593 Fox : 035-800-534

w3 quitiasieil daia S,
WATER ANALYSIS CENTER COMPANY LIMITED ;féb“’:’ﬁﬁj
184 vl § w, A e, g o, weeuAsATagEa 132490 —':5;,"‘;’;:\_-:\“"5
1794 Moa 5, T.Kanharm, AU-Thai, Ayulihaya 13210, Thailand el

£\

B ABCRARE Y ACURA T AT

b A '

TESTING

ANALYSIS REPORT

Customer Name :fifiyanraia1sgn d8uhn A3uaduns 1-2

Page 1 of 1

Address :98 auTadHu A%uASUNS sasdniwed 1 wun 6 WU2auusIuaY lunlsHad npamvmiuas 10250
Contact A Phone :02-0802541 E.mall :niliclemenths 12@gmall.com
Samply Type  : Waste water Sample Siteff  : 15N B AluRtund 12 Sampling Method# : Grab
Sampling Date## : 31/07/2023 Sampling By# : JITTAWEE (2-190-3-0028) Recalve Date :31/07/2023
Analysis Date ~ : 31/07/2023-08/08:2023  Report Date  : 08/08/2023 Report No. : R 05122/86
Parameter Unit Method WC 08467/68 wcoseeres ~ Standard *
1I1munnnn1m_:w|h|!a ufnasnainsvuuiiin
[GLYER] BRI 2
pH ) - In-housa method; TM 001 7.9(25°C) 7.8 (257C) 5.0-9.0
BOD mall In-house methad : TM 013 B4# ¢ | BO# 530
Total Suspended Solid mg/L ARKUR A WEF Edtlon 232037, <10 12 540
’ part 2510 D
Total Dissolved Solid mg/L Dried at 103-105°C 418¢ 614 #" <500
Seltleable Solids mbiL Velumelric <0.1* <017 s05
Oil & Grease mgiL APHA, AWWA, WEF Edijon 2342017, <2 <2 s20
parl 5620 [
Total Kjeldahl Nitrogen mg/l as N APHAAWWAWEF Edlorad42017, 8g 82 <35
PAASO0-Nogh HH: © |

Sulfide mg/L as §* lodometric 4 10 R3¢ =10
Sample Characterization Observalion wiRasusinznan quilmenon
Remarlk :In-house meihad | THM 013 basad on for the £ fon of Waler and W APHA, AWWA & WEF23 2017 pantS2108.4500-0C

In-housa methed : TM 001 based on Standard for the i lic of Waler and W APHA, AWWA & WEF, 23 2017 pad 4500-H°B

Limit of Guartitation ; LOQ (BOD=4 mgiL, 85=10 mg/L, Uil & Grease=2 mg/l, TKN=5 mglL as H. )

® |t is culsido the scopa of ISONEC 17025 . !

* fradadssmAnsemiran inu ety Aeuandont (o0 fnnininm i cuinif amNnRsY TR (i nlisnm )

" namnmm{umml!nmm-]u=nwn1utlﬁn1uﬂnn‘l.mlm SO0 Sednfusating ujhnmmm e\ 222 fabnduriaha)

-2 End Of Report =~
Laboratory Staff (’ )W Approved By
(Miss. Waraporn Wanvisel) (Mrs. NeeramaVPhadungsong)

Chemist
2-190-3-0004

FO.LAB 7.8.1/1 squamanyavaday

General Manager
1-190-n-0001

The results relate only 1o the items tested, Test report shall nol be reproduced excepl in.full, without written approval of the laboralory
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WAt fuiitasazidn d1dn

WATER ANALYSIS CENTER COMPANY LIMITED
1i8d wf § A, . @i . wsruRsrIogaen 13210

1794 Maa 5, T.Kanham, A.U-Thal, Ayutihaya 13210, Thaland

Tel ; 035:226-383 , 035-800-593 Fax : 035-800-504

\‘ll“'lj’l
SN,

PAREACEF WLOR DT

T

TESTING
No.0D28

AT s

ANALYSIS REPORT

Customer Neme :{ifiyanraiasin dRuiu diuaduns 1-2

Page 1 of 1

Address -08 mauTaBALIUY ASUASUNS waodn el 1 1N 6 LU vuauau lwmlsend ngammmmiuns 10250
Contact oy Phone :02-0902541 E.mall :itielementhst2@gmall.com
Samply Type  : Waste water Sample Site#t  : 1A BALIA erlurtuni 1-2 Sampling Methad# : Grab
Sampling Dale#f : 31/08/2023 Sampling By# : JITTAWEE (1-190-2-0028) Recelve Date : 31/08/2023
Analysls Date ~ :31/08/2023-08/002023  Report Date  : 08/09/2023 Report No. : R 0587 1/66
Parameter = Unit Method WC 07406/66 wcordoree - Standard *
ubuaanonTeun g viusonnainseiliin
ot 1 BIAs 2
pH = In-house method: TM 001 7.7 (25°C), 7.8 (25°C) 5.0-9.0
BOD mg/l In-house method : TM 013 114 108 s 30
Total Suspended Solid mg/L AP P NER Bl 2340ty <10 90 <40
par 2340 D i
Tolal Dissolvad Solid mafl Dried at 103-105°C 4500 410¢ < 500
Settleable Solids muL Volumetric <D1# 1.5¢ <06
0il & Greasa - mgiL APHA, AWWA, WEF Edition 2342017, <2 . 3 <20
parl 65200
Total Kieldahl Nitragen mg/L as N APHAAWWANEF Edfion232017, 90 95 S35
partdS00-NomgB NH. ©
Sulfide maiL as S lodometiic <010% <010¢ <10
Sample Characterization Observation “Epsuinsnan Worauiinenow
Remark :In-house method : TM 013 based on f . for tha o of Waler and W ler, APHA, AWWA & WEF2342017 pan52108.4500-0 C
In-housa malhed ; TM 001 based on ;i hods for tha £ I “ of Watar and W APHA, AWWA & WEF, 23 2017 part 4500-H'B

Lim of Quantitation ; LOQ (B0D=4 muiL; 55210 mpiL, O1 & Grease=2 mgl, TKN=5'mgiL as N, )}
* it is outside the scopa of ISOAEC 17025

PR ) £ =
i il

=; End Of Repart =

{Miss. Orawan Sritai)
Chemist
2-190-2-0007

Approved By

danirdan Sae m\ﬁ:ﬁmmﬁmmunn'mﬂgmmhﬁmna1mm'mlmm\ulmmuiln (o sann u)

o

{Mrs. Nearamol Phadungsong)

General Manager
7-180-n-0001

The results relate only to the items tested. Test report shall nol be reproduced except In full, without written appraval of the laboratory
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WATER ANALYSIS CENTER GOMPANY LIMITED jm LRSI MR OO
1943 § n. Avuw A, 90 9, wasuRsiagse 13210 i

S, o AR
AN
oyl

TESTING
MNo.0029

1/94 Moo §, T.Kenham, AU-Thal, Ayulthaya 13210, Thaland
Tel » 035226383 , 035-600-593 Fax : 035-800-584

ANALYSIS REPORT

Page 1 of 1

Customer Name :fifiyananiaisga aauiud diuaiuns 1-2

Address :98 auTadduiun ASuaSuns saugnied 1 Lun 6 wasnuaua tunlssad ngemwiuas 10250
Contact snoudy Phona :02-0902541 E.mall :nilelemenths 12@gmal.com
samply Type  : Waste water Sample Sile##  : Tasims Afuluri Auntims 1-2 Sampling Method# : Grab
Sampling Date# : 29/09/2023 Sampling By# : Rungsasfkorn (2-130-9-0002) Recglve Dale : 30/08/2023
Analysis Date 30/08/2023-08/10/2023  Report Date  : 06/10/2023 ReporlNo : R 06600/66
Parameter Unit Method WC 08332/66 WC 08333/66 Standard *
L - P T, -
mpial ane 2
oH . In-house method: TM 001 7.7 (25°C) 7.8 (25°C) 5.0-9.0
BOD mg/L In-house ' method : TM 013 60 73 <30
Total Suspended Solld mglL AFHA, BVWA, WEF Edtion 2542087, <10 14 <40
part 25400
Total Dissolved Solid mgll Dried at 103-105 °C. 416 ¢ 382 <500
Settleable Solids mb/L Volumetria - <01 # <0.1? <05
Oil & Grease mgiL APHA, AWWA, WEF Editon 2342017, <2 <2 <20
d pul 55200
Total Kjeldahi Nitrogen mgf as N APHAAVWINAWEF Edijonz3 2017, a3 82 <36
pan4500-Norgh Nt G
Sulfide mgil. as §* I lodomalric =0,10#% <0.40% 1.0
Sample Characterization Observation fuiinsnan gjufinsnou
Remark :In-house melhod : TM 013 basad on : for the E on of Waler and W APHA, AWWA & WEF2342017 ,part52108,4500-0 C

In-housa method = TM 001 based on Slandard Methods for tha Examinstion of Waler and Wasiewaler, APHA, AWWA & WEF, 23 2017 part 4500-HB

Limi of Cuantilation ; LOC {B0OD=4 my/L, §5=10 mo/L, O & Grease=2 my/l, TKM=5 mp/L as N, )

# 11 s oulsida the scope of ISOMIEC 17025

=, I a
i TEATHL TS S

Chemist

7-190-9-0007

-« End Of Report =

Fouandan o rimum\mmnqunﬂnmmi'aﬁmnn1m1mil|mnmmmﬂ|nn (@rnlisum 9)

Approved By

(Mrs. Neeramol Phadungsong)
General Manager
1-190-n-0001

The results refate anly to he items testad, Test report shall nol be reproduced excapt in full, without written approval of the laboratory
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U3 duitiasisila dia S,
WATER ANALYSIS CENTER COMPANY LIMITED “t?;“c_-:rniﬁg eSO

ant

1194w § n. AWM B, GVI0 8, WesuATAIRESEY 13210
1484 Moo §, T.Kanham, A U-Thai, Ayullhaya 13210, Thaiand
Tel : 035-226-383 , 035-800-503 Fax : 035-800-534

f/t-;\ s
o
a/_",/;:\\\‘\-.
efrli et

T

TESTING
No,00Z8
ANALYSIS REPORT
Page 1 of 1
Customer Name :{lfiunnaain1iym 8uiun Aiuaduns 1-2
Address :98 AauTABALIL ASuadund waugn el 1 won 6 wursuatuaw lwalsEd ngamiivIuas 10250
Conlact oy Phone :02-0902541 E.mall cnitielemenths12@gmal.com
Samply Type  :Waste water Sample Siteff  : Tien Bauluii Aduntunt 1-2 Sampling Method# : Grab
Sampling Date# :31/10/2023 Sampling By# : NITHET (2-180-3-0027) Receive Date :31/10/2023
Analysls Date  :3V10/2023-0811172023  Report Date  : 08/11/2023 Report No. : R 07372/66
Parameter Unit Method WG 00261/68 WC 09282/66 Standard *
sbAuaonsnsuniiin vinAunonainsumingn
CRLELR wIA 2
pH S In-housa mathod: TM 001 7.9 (25°C) 7.8 (25°C) 5.0-9.0
BOD mglL In-house methad : TM 013 85 78 530
Total Suspended Solid mglL APHA, AWWA, WEF Edilion 2342017, 10 <10 540
parl 2540 O
Total Dissolved Salid mgil Dried at 103-105 °C 3184 316 # <500
Sellleabls Solids mbsL Volumetric <01t <047 <056
Ol & Grease mg/L APHA, AWNA, WEF Edillen 2342017, 5 <7 520
parl 5520 D
Total Kjeldanl Nitrogen mafL as N APHAAWNAINEF EdilonZ342017, 93 83 <35
pand500-NorgB NH: C
Sulfide mgll as S lodometric <0.10# <0.10*% s1.0
Sample Characterization Observation winsaufinenan afuiinznanl
Remarl :ln-house method : Th: 013 based on for the of Water and Wast APHA, AWWA & WEF234,2017 pani5210B,4500-0 G
In-house method ; TM 001 based on Standard Methods far the of Water and Wasl APHA, AWWA & WEF, 234 2017 part 4500-H'B

Limit of Guantiation ; LOQ (BOD=4 mg/l., 55=10 mg/L, Ol & Groase=2 mg/L, TKN=SmglLas N, )

"Lis cutside

Ihe scope of ISONEC 17025

* B

Laboratory Staff

3
WNAEWT TN T

faurndon Wor dansamsgurnmpmssambifionaamnalsanmessa g [Baalsum ¥

< End Of Reporl -

Approved By

(e )\J

" (Miss. Orawan Sritai)

(Mrs. Neeramol/Phadungsong)
Chemisl General Manager

1-190-2-0007 21-190-7-0001

The results relale only to the items tested. Test report shall not be reproduced except in full, without written approval of the laboratory
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ANALYSIS REPORT

Customer Name :flifiyannainisen dauiuv A3uasuns 1-2

Page 1 of 1

Address -98 panindaniu Ajua3uns aougaivwed 1 won 6 wuramuaiuau lwaldssnd niaivias 10250
Contact Ay Phone :02-0902541 E.mail :nillelemanths12@gmail.com
Samply Type  : Waste water Sample Siteff  : Trsenns BRukusi sisuswund 12 Sampling Method# : Grab
Sampling Date# : 30/11/2023 Sampling By# : MANOP (3-190-3-0011) Recelve Date 1 0112/2023
Analysis Date  :01-08/12/2023 Report Date  : 09/12/2023 Report No. : R 08135/66
Parameter Unit Method 1 1 WG 10257/68 wo 1025888 4 - Standard *
J fluenensunbdn illuasnenszsuile
21 1 oA 2
pH 5 In-house method: TM 001 8.2 (26°C) 8.0 (25°C) 5.0-9.0
\ 4
BOD mgiL In-house methed : TM 013 a8 84 =30
Total Suspended Solid mgiL AT, AWIA. WEF Eckion 23%a017, 14 ‘<10 <40
. parlZ540D (
Total Dissolved Solid mgiL Dried at 103-105%C Y 3324 310¢ <500
Sellleable Solids muL Valumetric <04F <017 <05
Ol & Grease maiL. APHA, RWWA, WEF Ediion 2342017, <2 <2 520
part 5520 B -
Tolal Kjeldahl Nitragen mg/L a5 N APHEAWWAWER Ex‘ﬁw”‘m‘?- 96 75 <135
partd500-NorgBNH. © \

] \ v
Sulfide mgil as §* . lodometric =040 <0.40°7 <1.0
Sample Characlerization Observalion tAnatunsnow wiioasjuiinsnou
Remarl :in-houso mathod : TM 013 bazed on L A— far tha ion of Waler and APHA, AWWA & WEFZ34,2017 pan52108,4500-0 C

In-houss msthod : TM 001 based on Staniard Meiheds for the . of Walar and APHA, ANWA & WEF, 23 2017 pant 4500-H'B

Uit of Quantitalion ; LOT (B0D=4 mgil/S§=10 mgiL, O & Groaze=2 mylL, TKN=5 mglL &3 N.)
# |V is oulside the scopa of ISONEG 17025 |

. s , VP |
* Fulathardnssnramnnsssar o iy

-1 End Of Roport ==
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WATER ANALYSIS CENTER COMPANY LIMITED i[?“*‘mﬁ (RS
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Tel ; 035-220-363 , 035-800-593 Fax : 035-800-594

TESTING
ANALYSIS REPORT
Page 1 of 1
Customer Name :ffyanaain1sta dRuiui dfuadund 1-2
Address :08 ApuTABALTUM Aiun3und waogaaved 1 uun 6 uwlKuaILaN Wi njamvBMIuaAs 10250
Contact Ay Phone :02-0902541 E.malil initielemanths12@gmall.com
Samply Type  : Waste waler Sample SHe#  : Tsen13 BcTi Aiuamng 1-2 Sampling Method# : Grab
Sampling Date# : 30/12/2023 Sampling By# : Customer Raceive Date : 04/01/2024
Analysls Date  :04-11/01/2024 Report Data  : 11/01/2024 Report No. ' R 00054/67
Parameter ' Unit Method ' WG 00060/87 wc ooos1/e7 - - Standard *
dvfoaommnsanniads dnfopansmssuniin
own1s 1 s 2
pH - In-house method: TM 001 8.0 (25°C) ~ 7.9(25°C) 5.0-0.0
BOD mgiL In-house method : TM 013 ﬂé 58 =30
Total Suspended Saolid mglL ARHA; AVIWA, WEF Ediin 292017, 18 29 <40
pan 2540 D
Total Dissolved Solid mg/L Dried at 103-105°C 398¢ 4300 < 500
Setlleabls Solids muL Volumelric <01® <0.1°® <05
Oil & Grease mgll. AFHA RWWA, WEF Edion 22017, 4 5 <20
part 55200
Total Kjeldahl Nitrogen mg/L as N APHA ANVIA WEF Ediionz3 42017, 91 92 <35
pari4500-NoigB NH. © ’
Sulfide mglL as 8> . lodometric e 0.10# <010# <10
Sample Characterization " Observation ‘I.i!ﬁni'llum:nnu mfnasjuflinznon
Remark :1n-housa moihod : TM 013 based on Standard Mothods fr the ation af Water and APHA, AWWA & WEFZ34,2017 ,pari5210B,4500-0 C
In-house mothod : TM 001 based on *‘ vods for the Examination of Walsf = . APHA, AWWA & WEF, 234 2017, part 4500-H'B

Limit of Quantitation ; LOG (BO0=4 mgil; 58210 mgiL, Ol & Grease=2 FUDJ'L THH=5 mg/l. as N, )
# |1 5 oulskde the scope of ISOIEG 17025 |

- Srei e niAnien s nses T Rsasi mandou das dammissgmnaupnsannhfenenml A (orn )

«: End Of Repart =
. B
Laboratory Staff i N Approved By ] /
(Miss. Orawan Sritai) (Mrs. Neeramol Phadungsong)
Chemist General Manager
2-180-2-0007 1-190-A-0001

The results relate only to the items tested. Test report shall not be reproduced except in full, withoul wiitlen appraval of the laboratory
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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame Method!!

3 Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method™

Demand 2) 5-Day BOD Test, Membrane Electrode Method®

4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®™

5 Chemical Oxygen Demand | Closed Reflux, Titrimetric Method®!

6 Chromium Digestion, Direct Air-Acetylene Flame Method™

7 Color ADMI Weighted-Ordinate Spectrophotometric Method™

8 Copper Digestion, Direct Air-Acetylene Flame Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Formaldehyde Distillation, Colorimetric Method®

11 | Free Chlorine lodometric Method®

12 Hexavalent Chromium Filtration, Colorimetric Method®

13 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®

14 | Manganese Digestion, Direct Air-Acetylene Flame Method™

15 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method®

16 Nickel Digestion, Direct Air-Acetylene Flame Method®

17 | Oil & Grease Soxhlet Extraction Method®

18 | pH Electrometric Method™

frvsmanginnaignAimdinrsivenoedy

fﬁm&
(3mysd dnseneila)
19 Phenols...

unpyiinuipa jusns




dadui ansuaie _ WAhased

19 Phenols Distillation, Direct Photometric Method™

20 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

21 | Sulfide ZnS Precipitation, lodometric Method™

22 | Temperature Laboratory and Field Methods®™

23 | Total Dissolved Solids Dried at 180 °C®

24 | Total Kjeldahl Nitrogen Macro Kjeldahl, Titrimetric Method™

25 | Total Suspended Solids | Dried at 103-105 °C*

26 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Calculation®

27 | Zinc Digestion, Direct Air-Acetylene Flame Method™

ilgau $uau 19 59813

10

11

Chromium (V1)
Cyanide
Lead

Manganese

gaduil Ansuany LRI EREA]
1 Antimony Digestion, Direct Air-Acetylene Flame Method®
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
| Spectrometric Method®

3 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame Method®

4 Beryllium Digestion, Direct Nitrous Oxide-Acetylene Flame Method®

5 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

6 Chromium Digestion, Direct Air-Acetylene Flame Method™

4 Chrorium (IIl) Digestion, Direct Air-Acetylene Flame Method;

Filtration, Colorimetric Method; Calculation®
Filtration, Colorimetric Method™

Distillation, Colorimetric Method™!

1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

Digestion, Direct Air-Acetylene Flame Method™

S

(urainmgad dnsanaila)
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12 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

13 | Nickel Digestion, Direct Air-Acetylene Flame Method®

14 | pH Electrometric Method™

15 | Phenols Distillation, Direct Photometric Method™!

16 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

17 | Silver Digestion, Direct Air-Acetylene Flame Method™

18 | Vanadium Digestion, Direct Nitrous Oxide-Acetylene Flame Method®

19 | Zinc Digestion, Direct Air-Acetylene Flame Method®

JsAnavieYanilailduga 4 18N13
Ui dsuany EREIGERRAY

1 Antimony 1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method®
2) Digestion, Direct Air-Acetylene Flame Method®

2 Arsenic 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™”
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™”

3 Barium 1) Waste Extraction, Digestion, Direct Nitrous Oxide-Acetylene
Flame Method!"®
2) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™4!

4 Beryllium 1) Waste Extraction, Digestion, Direct Nitrous Oxide-Acetylene
Flame Method!"®
2) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™®!

5 Cadmium 1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method®6!
2) Digestion, Direct Air-Acetylene Flame Method™®

%N\«})'J )
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10

11

12
13

14

15

16

Chromium

Chromium (VI)

Copper

Lead

Mercury

Nickel

pH

Selenium

Silver

Vanadium

Zinc

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method® '

2) Digestion, Direct Air-Acetylene Flame Method®
1) Waste Extraction, Colorimetric Method™®

2) Digestion, Colorimetric Method®®

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method®

2) Digestion, Direct Air-Acetylene Flame Method™

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method!#!

2) Digestion, Direct Air-Acetylene Flame Method™

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™”!

2) Digestion, Cold-Vapor Atormic Absorption Spectrometric
Method®

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method!™®!

2) Digestion, Direct Air-Acetylene Flame Method™®®
Electrometric Method™"?

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™!!

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™'"

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method!"®

2) Digestion, Direct Air-Acetylene Flame Method ™6l

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method!"®!

2) Digestion, Direct Air-Acetylene Flame Method®9

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method!¢

2) Digestion, Direct Air-Acetylene Flame Method!®4!

(1)

(ndmyad dasanaila)
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1 Antimony Digestion, Direct Air-Acetylene Flame Method“d

2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™"

3 Barium Digestion, Direct Air-Acetylene Flame Method“s

4 Beryllium Digestion, Direct Air-Acetylene Flame Method®®!

5 Cadmium Digestion, Direct Air-Acetylene Flame Method™®

6 Chromium Digestion, Direct Air-Acetylene Flame Method®®

7 Chromium (Ill) Digestion, Direct Air-Acetylene Flame, Colorimetric
Method; Calculation 4568

8 Chromium (V1) Digestion, Colorimetric Method>®

9 Cyanide Cyanide Extraction Method2

10 Lead Digestion, Direct Air-Acetylene Flame Method!*®!

11 Manganese Digestion, Direct Air-Acetylene Flame Method"“€!

12 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™'®

13 | Nickel Digestion, Direct Air-Acetylene Flame Method!*®

14 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!'"

15 | Silver Digestion, Direct Air-Acetylene Flame Method®*!

16 | Vanadium Digestion, Direct Air-Acetylene Flame Method®€

17 | Zinc Digestion, Direct Air-Acetylene Flame Method®®

ane1581484

1. NTYNTHAAAMNTIY. ﬂi:ﬁﬂﬂﬂﬂivwmqma'swnﬁu s, 2548, Fesnsidadefpavie

qﬂaﬁiﬁlw,m FrvRTRIYgUNEN. 25 NNTIAN 2549, il 123 aeufiley 119,

Gauufinisiiam, 2547.

g = e & d
> qunpaAmnsaEaduuisImAlNe. gilefiagngiunide. famaawm 4 NIV ;

3, APHA, AWWA, WEF. standard Methods for the Examination of Water and

Wastewater. 23" ed. Washington, DC: APHA, 2017.

4. United States Environmental

Protection Agency. Acid Digestion of Sediments,

Sludges, and Soils. SW-846 Method 30508, 199(6:1\

S
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5. United States Environmental Protection Agency. Alkaline Digestion for
Hexavalent Chromium, SW-846 Method 3060A, 1996.

6. United States Environmental Protection Agency. Flame Atomic Absorption
Spectrophotometry. SW-846 Method 70008, 2007.

7 United States Environment Protection Agency. Antimony and Arsenic (Atomic
Absorption, Borohydride Reduction). SW-846 Method 7062, 1994.

8. United States Environmental Protection Agency. Chromium, Hexavalent
(Colorimetric). SW-846 Method 7196A, 1992.

9. United States Environmental Protection Agency. Mercury in Liquid Waste
(Manual Cold-Vapor Technique). SW-846 Method 7470A, 1994.

10. United States Environmental Protection Agency. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718, 2007.

11. United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7742, 1994.

12. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils.
SW-846 Method 9013A, 2014.

13. United States Environmental Protection Agency. Soil and Waste pH.

SW-846 Method 9045D, 2004, }
Q
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

2 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

3 B-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

q O-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrormetric Method”

5 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method*

6 4,4'-DOD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

7 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

8 4,4-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?

9 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

10 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method™

11 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

12 Endosulfan Sulfate | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

13 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®”

14 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

.
L) - 15 Heptachlor...
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15 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

17 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?

ihldRu $1uau 12 s1ems
Areud dnsuaie Dasned

Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

3 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

a DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

5 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

6 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

7 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

8 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®?

9 O-HCH Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

10 B—HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?

11 'y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

12 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
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1 Aldrin

2 |y-BHC

3 DDD

4 DDE

5 DDT

6 Dieldrin

7 Endrin

8 Heptachlor

1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™>"
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™”
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method!™*?
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™®
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chroratographic/Mass Spectrometric Method*"
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*!
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method?
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™>
1) Waste Extraction, Liquid-Licuid Extraction,

Gas Chromatographic/Mass Spectrometric Method"*"
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™”
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™*?
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®”
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™**
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®”
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrormetric Method™**
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®?!

%{Y‘N)J 9 Methoxychlor...
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9 Methoxychlor 1) Waste Extraction, Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method!™*”
2) Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method™”
Ay 91U 12 $18013

fu dsuaiiv ERRIGEREYY

1 Aldrin. Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method ©*

2 DDD Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method ®°

3 DDE Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method ™!

a4 DDT Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method ©*!

B Dieldrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

6 Endrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method

7 Heptachlor Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %

8 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

9 Ol-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method **

10 [3-HcH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method

11 Y-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

12 Methoxychlor Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

3. United States Environmental Protection Agency. Semivolatile Organic
Compounds by Gas Chromatography Mass Spectrometry (GC/MS). SW-846
Method 8270D, 2014.

4, United States Environmental Protection Agency. Separatory Funnel Liquid-Liquid
Extraction. SW-846 Method 3510C, 1996.

5. United States Fnvironmental Protection Agency. Soxhlet Extraction. SW-846

Method 3540C, 1996.
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Ref No. : 0303/16046

CERTIFICATE OF TESTING LABORATORY ACCREDITATION

This is to certify that

Laboratory of Water Analysis Center Co., Ltd.
1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,
Changwat Phra Nakhon Si Ayutthaya 13210

has successfully undergone assessment according to ISO/IEC 17025 : 2017
and under the Bureau of Laboratory Accreditation, Department of Science Service

for the requirements, regulations and criteria for the competence of testing laboratories

Accreditation Number TESTING - 0029

The scope of accreditation is as annexed hereto

[ssue date . 7" November 2019
Expired date : 6" November 2022

Signature : === -71:

(Mrs. Pochaman Tagheen)

Director of Bureau of Laboratory Accreditation

Bureau of Laboratory Accreditation, Department of Science Service,

Ministry of Higher Education, Science, Research and Innovation




Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Ca., Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status . permanent  Tsite DTemporary CImobite
ltem Test Material / Test item / Test Method /
Number Product Range of Testing Technigue Used
1 Bottled drinking water { - Chloride In - house method : TM 008
6 mg/dr’ to 1000 mg/dm’ based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 4500 - CU B
- Total Hardness In - house method : TM 009
{Calcutated as CaCos) based on Standard Methods for the
5 mg/dm3 to 2 000 mt.g/clm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 2340 C
- Total Solids In - house method : TM 015
at 103 °C to 105 °C based on Standard Methods for the
25 rng;‘de to 4 000 mg!dm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 2540 B
Initial Issue Date 23“d September 2008 Issue Number 12

Bureau of Laboratory Accreditation, Depariment of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-8/11-19 page 1713



Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., ftd.
Address : 1/91 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon 5i Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status - Mlpermanent  Llsite DT@mporary [ mobile
ltem Test Material / Test ltern / Test Method /
Number Product Range of Testing Technique Used
1 Bottled drinking water | - Manganese In - house method : TM 040
{cont) 0.05 mg/dma to5 mg/’dm3 based on Standard Methods for the
- fron Exarnination of Water and Wastewater,
0.10 mg/dm’ to 5 me/dm’ APHA, AWWA & WEF, 23° ed., 2017,
part 3111 8
2 Water - pH In - house method : TM 001
6.0to 100 - based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 4500 - H' B
- Total Suspended Solids In - house method : TM 016
at 103 °C to 105 °C based on Standard Methods for the
10 rvng,r'dnn3 to 1 000 mg/dm3 Exarnination of Water and Wastewater,
APHA, AWWA & WEF, 23” ed., 2017,
part 2540 D
Initial Issue Date 23" September 2008 Issue Nurnber 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF31-811-19 page 2/13



Scope of Testing Laboratory Accreditation

Laboratory Name . Laboratory of Water Analysis Center Co,, Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Chanegwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status : Mprermanent  Osite DTemporary [mobile
[tern Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
2 Water - Total Dissolved Solids In - house method : T™M 017
{cont) at 180 °C based on Standard Methods for the
25 mg/clrn3 f0 4 Q00 mg/cim3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 2500 C
- Cadmium In - house method : TM 040
0.05 mg/dm3 to 0.9 mg/dm3 1 based on Standard Methods for the
- Copper Examination of Water and Wastewater,
0.05 mg/drm to 5 mg/dm’ APHA, AWWA & WEF, 23° ed., 2017,
- Zinc part 3111 B
0.05 mg/dm’ to 5 mg/dm’
- Chramium
0.05 mg/dm’ to 5 mg/dm’
Initial Issue Date 23rd September 2008 Issue Numbes 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and innovation

LA 31-8/11-19 page 3/13



Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Lid.

Address

: 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number  : Testing - 0029
Laboratory Status . Mlrermanent  Osite DTemporary [CImobite
ttem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
2 Water - Nickel In - house method : TM 040
{(cont) 0.10 mg/cim3 tod n*u;_;,fclm3 based on Standard Methods for the
- Manganegse Examination of Water and Wastewater,
0.05 mg/dm’ to 5 me/dm’ APHA, AWWA & WEF, 23° ed,, 2017,
- Lead part 3111 B

0.10 rns_g/'dm3 to 2 mgx‘dm3
~ Iron

0.10 mg/dm to 5 mg/dm’

- Water scluble silica In - house method : TM 030
(Caleutated as SIO,) based on Standard Methods for the
1.1 mg/t:lm3 fo 26 mg/dm3 Examination of Water and Wastewater,

APHA, AWWA & WEF, 23° ed., 2017,

part 4500-5i0, C

Initiat Issue Date 23 September 2008 Issue Number 12

Bureau of Laboratory Accrediation, Department of Science Service, Ministry of Higher Education, Science, Research and innovation

LA-F-31-8f11-19 page 413




Scope of Testing Laboratory Accreditation

Laboratory Name . Laboratory of Water Analysis Center Co., Lid.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon St Ayutthaya 13210

Accreditation Number : Tasting - 0029
Laboratory Status : MIpermanent  [site Clremporary [dobite
[tem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
2 Water - Chloride In - house method: TM 008
{cont.) 6 mg'.r'dm3 to 1 600 r"mg/dm3 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23 ed., 2017,
part 4500-Ct B
- Total Hardness in - house method : TM 009
(Catculated as CaCO,) - based on Standard Methods for the
5 mg/dm3 to 2 000 mg/dm3 Exarnination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 2340 C
- BOD In - house method : T 041
2 mg,fclm3 ta 500 mg/dm3 based on Standard Methods for the
Examination of Water and Wastewatet,
APHA, AWWA & WEF, 23 ed,, 2017,
part 5210 B
initial Issue Date 23rct September 2008 Issue Number 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-21-8/11-19 page 513



Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co,, Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon S Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status : Mpermanent  [Jsite Evemporary CImMobite
item Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
2 Water - COD In - house method : TM 014
(cont) 40 mg/dms 10 200 mg/dma based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 5220 C
- Total Kjeldaht Nitrogen In - house method : TM 023
5 mg/dm3 to 200 mg/drn-g' - | based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" od., 2017,
part 4500-NH, C and 4500-N,,. B
- Oil and greasa in - house method : TM 020
2 mg/dm3 to 100 mg/dnn3 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 5520 D
Initial issue Date 23" Septemnber 2008 Issue Number 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-318/11-19 pagea 613



Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co,, Ltd.
Address 1 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Lahoratory Status : Mpermanent  Clsite DTemporary Omobite
ltem Test Material / Test tem / Test Method /
Number Product Range of Testing Technique Used
2 Water - Totat Solids in - house method : TM 315
(cont.) at 103 °C to 105 °C based on Standard Methods for the
25 mg/dm3 to 4 000 mg/dm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 2544 B
- Selenium In ~ house method : TM 038
5 ugfdms to-50 ug/dm3 based on Standard Methads for the
Exarnination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed,, 2017,
part 3114 C
3 Wastewater -pH In - house method : T™M 001
4.0 tc 100 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 4500 - H' B
Initial lssue Date 23" September 2008 lssue Number 12

Bureau of Laboratory Accreditation, Cepartment of Science Service, Ministry of Higher Education, Science, Research and innovation

LA-F-31-8/11-18 page 7/33



Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status . Mpermanent  Tsite Cremporary Elmobite
ltem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
3 Wastewater - Totat Suspended Solids n - house method : TM 016
(cont.) at 103 °C to 105 °C based on Standard Methods for the
10 mg/dm3 to 1 000 mg/dm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ad., 2017,
part 2540 D
- Total Dissolved Solids In - house methaod : T™M 017
at 180 °C - : | based on Standard Methods for the
50 rngf’c:im3 to 4 000 mg,«’dm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 2540 C
~ Cadmium In - house method : TM 040
0.05 mg/dm3 to 0.9 rr*ug/(:!m3 based on Standard Methods for the
- Copper Examination of Water and Wastewater,
0.05 me/dm’ to 5 mg/dm” APHA, AWWA & WEF, 237 ed., 2017,
part 3111 B
Initial Issue Date 23° September 2008 lssue Nurnber 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Reseasch and Innovation

LA-F-81-811-19 page 813



Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address - 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status . Mpermanent  Ulsite DTemporary CImobite
[tem Test Material / Test ftem / Test Method /
Number Product Range of Testing Technique Used
3 Wastewater - Zinc In - house method : TM 040
{cont) 0.05 mg/dm3 to 5 mg/dms based on Standard Methods for the
- Chromium Exarmination of Water and Wastewaler,
0.05 mg/drna to5 mgfdm3 APHA, AWWA & WEF, 23¢ ed., 2017,
- Nickel part 3111 B

0.10 mg/dm’ to & mg/dm’
- Manganese
| 0.05 mg/dmg ta 5 rng,f'ciﬂ"fl
- Lead

0.10 mg/dm3 to 2 mg;’clrn3
- Iron

0.10 mg/drm’ to 5 meg/dm”

rd
Initial Issue Date 23 September 2008 Issue Number 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-8/11-19 pags 9/13



Scope of Testing Laboratory Accreditation

Laboratory Name . Laboratory of Water Analysis Center Co,, Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon St Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status . Mpermanent  Llsite DTemporary [mobite
ltern Test Material / Test item / Test Methed /
Number Product Range of Testing Technique Used
3 Wastewater - Total Hardness In -~ house method ; TM 009
(cont) (Calculated as CaCO,) based on Standard Methods for the
5 mg/clm3 to 2 000 mg/dm3 Exarnination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed, 2017,
part 2340 C
- BOD in - house methad : T™M 041
g rﬁg/dm3 to 7 000 mg/’dmé based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AVANA & WEF, 23" ed., 2017,
part 5210 B
-{0OD In - house method : TM 014
40 mg/dm’ to 3 000 mg/dm’ based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 5220 C
Initial issue Date 23 September 2008 Issue Number 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Sclence, Research and Innovation

LA-F-34-B111-19 page t0/13



Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Lid.
Address - 1/94 Moo 5, Tarnbon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status - MiPermanent  LlSite DTemporary Cimobile
Item Test Material / Test item / Test Method /
Number Product Ranee of Testing Technique Used
3 Wastewater - Totat Kjeldaht Nitrogen In - house method : TM 023
{cont.) 5 rng/dm3 to 200 rT'.g/dm3 based on Standard Methods for the
Exarnination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed,, 2017,
part 4500-NH, C and 4500-N,, B
- Oil and Grease In - house method : TM 020
2 m/dm’ to 1000 my/dm’ | based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23” ed., 2017,
part 5520 D
- Total Solids in - house method : TM 015
at 103 °C to 105 °C based on Standard Methods for the
25 me/dm’ to 4 000 me/dm’ Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed, 2017,
part 2540 8
initial Issue Date 23° September 2008 Issue Number 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-8/11-10 page 11/13



Scope of Testing Laboratory Accreditation

Laboratory Name - Laboratory of Water Analysis Center Co., Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thal,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Nurmnber : Testing - 0029
Laboratory Status . Apermanent  [site Cltemporary  Elmobile
Item Test Material / Test tem / Test Method /
Number Product Range of Tasting Technigue Used
3 Wastewater - Selenium In - house method : TM 038
{cont} ) ug/dm3 to 50 ;.:g/dm3 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 3114 C
initial Issue Date 23rd September 2008 Issue Number 12

Burcau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and innovation

LA-F-31-8711-19 page 12/13



Laboratory Name

Address

Accreditation Number

Scope of Testing Laboratory Accreditation

: Laboratory of Water Analysis Center Co., Ltd.

: 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

: Testing - 0029

Laboratory Status :Opermanent  Msite Ctemporary  [Imobile
[tern Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
q Environmental noise - Sound level In - house method : TM 201
Equivalent sound level based on 15O 1996-2 : 2007
Leqr 30 dB (A) to 120 dB (A)
Maximum sound level
Ly 30 dlB (A) to 120 dB (A)
lssue Date : 7" November 2019
Signature : /7-“/7;?
(Mrs. Pochaman Tagheen)
Director of Bureau of Laboratory Accreditation
Initial Issue Date 23ﬂj September 2008 Issue Nurmber 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-8/11-19

page 13/13




CERTIFICATE OF CALIBRATION

Certificate No.:  C0-2108010/20 Page 1 oftotal 4 pages

Customer WATER ANALYSIS CENTER CO,, LTD.
30/5 Soi Viphavadee 60, Viphavadee Rangsit Road,
Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210

Equipment pH Meter

Manufacturer METTLER TOLEDO Model SevenCompact:
Serial No. B327527211 1D No. WWLO068
Description Range : 0 - 14 pH, Resolution : 0.01 pH

Environmental Conditions Ambient Temperature: (23 +3)°C
Relative Humidity: (50 15) %

Atmospheric Pressure: -

Calibration Location Chemical Laboratory

Received Date 21 Aungust 2020

Calibration Date 21 August 2020

Date of Issue 25 August 2020

T
L f
Checked by I Y Approved by
Act as Technical Manager Representative of Managing Diirector
(KrisyoslK.) () {(SakdaY.) { Dr. Ekachai Puttitwong }

(Patiphan K.)  ( 4 (Onnapa P.)
(Pongsek H.) ()} (NitiphongK.)
( Kanung C. ) { )} (Nonthachai K.)
(PramongP.} ( )} (NoppolP.)

L N . R L "




THAI HEART CALIBRATION CO., LTD.
2299/12-13Moo 4, Thepharak, Muang, Samut Prakan 10270
Tel. 0-2394-2162, 0-2757-8435, 0-2757-8496 Fax.: 0-2757-8507

Calibration Services

Website : www.thatheartcal.com E-mail : service@thatheartcal.com

Certificate No.:  C0-2108010/20

Page 2 oftotal

4 pages

Reference Method:
- The calibration method used was CP-178 based on an in-house method.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (8I Units).

Reference Standard:
Type pH Value Lot No. Due Date Traceability
4.01 180619 Dec. 24, 2020
pH Standard Solution 7.00 020719 _ Dec. 28, 2020 NIMT
10.02 190619 Nov. 21, 2020
Type Mode! Serial No. Certificate No. Due Date Traceability
Documenting Process 753 3101007 | 10-0904001720 | Apr. 8,2021
Calibrator
Digital Thetmometer | . . 1709138/ | .| THE
igi srmometer |
with Sensor 1523 / 5622 4605984-005 10-0409003/19 Sep. 3,2020
Remark: This certificate is traceable to the International System of Unit (SI Unit) through
- NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Calibration Co., Ltd.
Measurement Results:
1. Function Simulated pH Meter
Standard Applied | Nominal Value UUC Reading Uncertainty
{mV}) {(pH) pH my (£mV)
177.48 4.00 4.01 171.3 0.060
0.00 7.00 7.00 0.1 0.060
-177.48 - 10.00 10.01 -177.5 0.060
UUC ; Unit Under Calibration
Note:  Adjust Curve to simulate pH (4,7,10)
Calibrated by Onnapa
FE-169

REV.0108/1019



Calibration Services

THAI HEART CALIBRATION CO., LTD.

2_299! 12-13Moo 4, Thepharak, Muang, Samut Prakan 10270
Tel. 0-2394-2162, 0-2757-8435, 0-2757-8496 Fax.: 0-2757-8507
Website : www,thaiheartcal.com E-mail : service(@thaiheartcal com

Certificate No.x  C0-2108010/20

Measurement Resulis (Cont.):

2. Calibration of pH Electrode (Serial No.: 3322791)

Page 3 of total

pH Standard Solution Measured Value Uncertainty
(pH) (pH) {mV) (£pH)
4.01 401 1822 0.013
7.00 7.00 5.4 0.013
10.02 1000 | 1637 0.013

Note:  Adjust Curve to Buffer Solution pH

{4,7,10)

Temperature stability of micro bath : 25 £ 0.2°C

4 pages

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard
uncertainty with the coverage factor & = 2,00, providing a level of confidence approximately 95%.

FE-169

Cafibrated by

Omnnapa

REV.01 08/10/19




THAI HEART CALIBRATION CO., LTD.

2296/12-13 Moo 4, Thepharak, Muang, Samut Prakan 10270
Tel. 0-2394-2162, 0-2757-8435, 0-2757-8496 Fax.: 0-2757-8507

Calibration Services

Website : www.thaiheartcal.com E-mail : service@thatheartcal.com

Certificate No.: C0-2108010/20 Page 4 oftotal 4 pages

Reference Method:
- The calibration method used was CP-096 based on an in-house method.
~ The temperature scale used was an ITS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard Instrwiments:
Type Model Serial No. Cert. No. Due Date Traceability
Thermometer Readout 1529.R B7C853 19E4568 | Nov. 28,2020 TPA
;:?;:ntz‘;d;‘iiﬁ:; 5628 2166 | TT-0063-17 | Oct. 19,2020 NIMT
Liquid Bath XORTS-40A | XO111019 |10-0506003/19| Jun.7,2021 THC

Remark: This certificate is tracesble to the International System of Unit (SI Unif) through:
- TPA, Technology Promotion Association (Thailand-Japan),
- NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Calibration Co., Lid.

Measurement Resulis: ( X ) Without Adjustment
Dimension of probe : Diameter 5 mm. Sensor Type : RTD (PT100)
D[‘:p‘t’]’:zﬁ':_) Standard Reading (°C) | UUC Reading (°C) | Correction (°C) | Uncertainty @& °C)
140 22.00 22.0 0.00 0.058
140 25.00 25.0 0,00 0.058
140 28,00 28.0 0.00 0.058

UUC : Unit Under Calibration

The above reported uncertainty of measurement is the expanded uncertainty obtained by muitiplying the standard
uncertainty with the coverage factor & = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

Calibrated by Chalerm
FE-16% REV.01 08/10/19
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SPC Cualibration Center

Certificate of Calibration

Equipment: TURBIDIMETER Certificate No.: C08200146
Modal: 2100M Issued Date! 03 July 2020
Serial No. (or1D.): 030500003311 (WWL 0019) Job No.: KSPR2008902
Manufacturer; HACH Page: 1 of 2
Condition: In Condition

Cusfomer: Water Analysis Center Co., Lid.

1/24 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayufthaya 13210 Thailand

Environment Condifion: Temperature 23 °C t 2 °C

Humidity 50 %RH - 15 %RH

Calibration Place: Environment Laberatory, SPC RT Co., Lid.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangohak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Miss. Ailaham A-ma

Calibration Date: 03 July 2020

The Method used: In house method, SPCC-WI-23, base on Hach Manufacturer Method 8185
Tracsability: This certificate is traceabla fo Primary standard Fromazin and StablCal accepted by

United States Enviranmental Protection Agency (EPA) through Hach Company
Certificate No. AQGQ80 , AQDT6 , ADOY7 , ADD77 , ARDTS

O
ghd)  Op U%EEJSI% V)

SPC RT Co., Lid.
{Miss Allaham A-ma) {Mr. Dumrong Boonsopon)

Person in charge Authorized signatory
This certificale is Issued the units of measuremanl according to the intemnational System of Units (S, It provides traceabllity of measurement to intemationat or
national slandard or other recognized nalional standard kaboratorias.
The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainly multiplied by 1he coverage facler (i3] to
provide a level of confidence of approximatsly $5%. it is determined in accordance wilh the Guide to Expression of Uncertainty in Measurement {GLIM),

These rasuits may be affectad by deviations from specified candltions, The results relate only to the Hens tested, calibralad or sampied. The repod shaii not be
ceneodined pxean! bn (id withod annrwal of 280 KT On. 114

wien afd pvFR Sl

BPFG RT CO. LTD.

E7R 00003 $194 ewiBaeTruanda 57 tuuipin 101/ usaeuan ceveeliue ejemeuRs 10260

Bransh 00002 1494 Sof Wachirathamsathit 57, Sukbumll 1014 Rood, Bangshek, Phrolithonang, Bangkok 0260 Thalland
Tel: O 2182 4330 Ext. 2200-3308 Fox: 0 2185 4424 Bl infospooferertoom  Wabsile: vavwspo-th.com

Your mﬁjﬁicﬁon fs our promise & SPCRT

SPCC-FM-C08-05: 11 Feb 2020




Suaines: Ll

SPC Calibration Cenisr

|

Certificate No.: €08200146 Page 20of2
Callbrafion Resuits:
Before Adjustment
Std Turbidity {NTU) UUC Reading Correction Deviation Uncertainty
0.040 0.077 -0,037 0.0007 0.070
20.30 205 -0.20 0.03 1.0
203.0 206 -3.0 0.0 10
1024.0 1049 ~25.0 1.1 50
4122.0 4170 -48.0 2.1 200
After Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.040 0.066 -0.026 0.0010 0.070
20.30 20.3 _ 0.00 0.05 1.0
203.0 203 0.0 0.0 10
1024.0 1025 -1.0 0.5 50
4122.0 4921 1.0 1.8 200
The End of Certificate

uEEn 10ARd 01ER dndn

SPG RY OO0, LTOL

funfl DOGO3 1194 varRssssuad 57 oundyn 1011 WU ansdlvn ) AT 10260

= i 10260 Tholland

Bronch 00003 1184 Sol Wachirathamsathlt 57, Sukhumvlt 161/1 Read, B hok &
Tel: D 2185 4333 Ext. 3300-3368 g D 2185 4424 E-mall: Info.spoc@Pepsrioom %bslie wwwspn-rl.ou‘n

Your mﬁsﬁwﬁaﬂ is our frromise & SPCRT

SPLC-FM-C08-05: 11 Feb 2020




CERTIFICATE OF CALIBRATION

Certificate No.:  C0-2107006/20 Page 1 oftotal

Customer WATER ANALYSIS CENTER CO., LTD.
30/5 Soi Viphavadee §0, Viphavadee Rangsit Road,
Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210

Equipment Conductivity Meter

Manufacturer EUTECH Model CON 2700
Serial No. 2657889 ID No. WWLO0127
Description -

Environmental Condifions Ambient Temperature: (23 +£3) °C

Relative Humidity: (304 15)%
Atmospheric Pressure: -
Calibration Locafion - Chemical Laboratory
Received Date 21 July 2020
Calibration Date 22 July 2020
Date of Issue _ 22 July 2020

o S
o
=
E
3
B
g

Checked by
Act as Technical Manager Representative of Managing Director
( ) (KrisyoslK.) () (Sakday.) ~ { Dr. Ekachai Puttitwong )
( )} (PatiphanK.) (')T ( Onnapa P.)
{ ) (PongsakH.) ( ) (Nitiphong K.)
( ) (KanungC.) { ¥ {Nonthachai X.)
() (PramongP.) () (NoppelP.)




THAI HEART CALIBRATION CO., LTD.

2299/12~13Moo 4, Thepharak, Muang, Samut Prakan 10270
Tel. 0-2394-2162, 0-2757-8435, 0-2757-8496 Fax.: (-2757-8507
Website : www.thaiheartcal.com E~mail ; service@thaiheartcal com

Calibration Services

Certificate No,;  C0-2107006/20 Page 2 oftotal 2 pages

Reference Method:
- The calibration method used was CP-177 based on an in-house method.

- This certificate can be fraceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard :
Meterial Batch Value Lot Number Due Date Traceability
. ) 145.2 pSicm $190521025 Feb. 1, 2021 _
Conductivity Standard Solution | - - comod e T DTSRI SCP Science
1.424 mS/cm 5200107016 | May 6, 2021
Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- SCP Science.
Measurement Results:
Conducst(i)\;:l?gosntandard Measured Value Error Uncertainty ( = )
145.2 uS/em 1452 pS/om 0.0 pS/em 0.82 uS/cm

Note:  Adjustment points: I45.21.1$fcin 1.424m8/em

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard
uncertainty with the coverage factor k =2.00, providing a level of confidence approximately 95%.

- End of Certificate -

Calibrated by Onnapa
FE-169 REV.0F 0B/10/19




[STIEOPAT

214 Bangwaek Rd. Baugpai Bangkne Bangkok 10160

i‘ MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD
,.-‘
) Tel.: -28635.4647-8 Fax: 0-2865-4649 htip:fAvwrw mit.in.th

CALIBRATION CERTIFICATE

Certificate No, : AD20612-017-0001

Date Issued : 03-Dec-20

Customey : Water Anelysis Center Co.,Ltd. (Head Office)

30/5 Soi Vibhavadeerangsit 60, Vibhavadeerangsit RD.. Talard
Bangkhen, Laksi, Bangkok 10210

Equipment : DO Meter
Display Sensor
Manufacturer : YSI YSI
Mode] t 5000-115V 3010 BOD Probe
Serial No. : H4C 100917 13C100067
1D No./Tag No. P -
Date Recejved : 02-Dec-20
Date Calibrated t 03-Dec-20
Calibrated by : Mr. Kittipob Rungruangsan

Calibration Method or Calibration Procedure Used

In-house method : CP-77 by direct measurement with standard dissloved oxygen solution at defined
temperature.

This certificate is traceable to national standards,
to the International System of Units (8h.

which realize the units of measurement according

Resuit of Calibration

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

This certificate may not be reproduced other thaa in full except with the prior written approval of
the Technical Manager, Miracle International Technology Company Limited,

Approved by : e R CERTIFIED
( Mr. Tassanai Suksukon ) - ) Page ) of 2
Technical Manager




Certificate No : AD2012-017-0001

Environment : Ambient Temperaturs ;. (25 % 2)°C
Relative Humidity : (30 £ 15)%RH
5TD Reading UUC Reading UUC Reading Error Uncertainty
(mg/h) Before (mg/) After (mg/) (mg/) & mg/)
5.046 9.07 - 0.024 0.013
STD =Standard

UUC = Unit Under Calibration

Description of UUC : Range 0.0¢ to 60.00 mg/l
Resclution 0.01 mg/l

Measurement Standards Used & Traceability ;
The [nternational System of Units {SI) through

MIT Certificate No, L2002-756.L2002-757 for Data Lopger {Lutron Temperature & Humid & Baro) Serial No.
B014887, Duae 28-Feb-21

MIT Certificate No. L2001-629 for Hi Aceuracy Thermometer Serial No, 130508834, Due 07-Jan-21

Enrd of Certificate

‘9-3-%3. Page 2 of 2




Master Calibration Co.,Ltd.

- ' . 547 54i Ratchadanivat, Kwaeng Samsennok, Khet Huaykwany, Bangkok 10310
MASTER CALIERATION CO.LTD. Tel. ; (02) 274 20789, (02) 274 2087-8 Fax © (02) 274 2518, (02) 274 2989

hitp:/ Aerwsmastercalibration.com

TEMPERATURE
CONTROLLER ENCLOSURES ; '
NSC-TISI-TIS 17025
CALIBRATION G183
Report No.: MC 2008273 Page 1 of 3
Customer . Water Analysis Center Co., Ltd.

1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210,

Reference Job Ne. . 20-1755 Receijved Date  : 14 July 2020
Description . Refrigerator

Manufacturer ;. SANDENINTERCOOL Model : SEC-1500SBD
Serial No. : SEC1500201A-0708-00304 1ID.No. : WWL0038
Marking

- Additionally for the purpose of identification by this laboratory a label marked
with this report number { MC 2008273 ) has been attached to the case.

Method * In-House calibration procedure MWI-T-027 this method is reference to
TLAS G-20 "Temperature Controlled Enclosures”.

Location of Calibration ~ : Water Analysis Center Co., Ltd. ; Laboratory.

Environmental Conditions : Ambient Temperatore : { 25.1 10 26.0)°C

Relative Humidity : ( 50.0 to 54.0 } %

Date of Calibration o 14 July 2020 Dateof fssue  : 16 July 2020
Checked by : TI\M . Approved by : A | H- | pa ﬂ
Thanagom lf..imcha.icl:uau-cren Aittipong L.ang anaw 1t

(Calibration Supervisor) { Technical Manager )

The uncertainties are for a confidence probability of approximately 95%

'I‘hls certificate is issued in accordance with the condition of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the Ia.boratcry and its traceability to recognized national
standards and to the units of measurement reatized at the corrésmudmg national standards laboratory. This certificate
may not be reproduced other than in full expect with the pnor written approval of the issuing laboratory.




547 S0i Rarchadanivar, Rwaeng Samsennok, Khet Huaykwang, Banglok 10310
Tel. : (0Z) 274 2978-9, (02) 274 2987-8 Fax - (02) 274 2518, (02) 274 2989
hfpfwarwmastercalibration. com

MASTER CALIBRATICON CO.,LTD.

Continuation of Report No. : MC 2008273 Page 2 of 3

The Reference Standard :

Description Report No. Serial No.
Data Acquisition/Switch Unit MC 2007049

Due date

63000641 9 Tune 2021
With Thermocouple Type " T" ID. No.30/1 to 30/9

This certificate is traceable to the international system of units maintained at;

- Master Carlibration Ca., Ltd.

1. Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple
type T under no load condition. The Thermocouples were placed on nine points and jocated one thermocouple
in each of the eigh corners of the chamber and was away from the each wall of 5 em o 10 em. And placed the
ninth thermocouple within 2.5 ¢m of the geometric center of the chamber.

Temperature Uliyfofniifji - the maximum difference of measured temperatures at any sensors and the
measured temperature at the reference location which are observed af the same time or at as ¢lose an
observation time as possible to determine the temperature patfern or homogeneify within the chamber under
steady state conditions. The reference sensor should preferably be located at the geomeiric center of the chamber.

Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one

SCNSOT.

Overall Variation - The Difference of the maximum &nd minmum measured temperatures thronghout
observation.

Iy
ml Sli " " " Overall Ambient Temperature around the Chamber veriation : 2.8 °C
1 I S&rt Overall Line Voltage variation : 0.1 'V
1
. - Chamber Size (W*H*D}: 171 cmx 157 cm x 60 cm
| g %
I

{{.
¥igure T ; Sansor [oniailaden Lacativa

Checked by : Tharuaey's




MASTER CALIBRATION CO., LTD.

547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310

Tel. : (02) 274 2978-9, (02) 274 2987-8 Fax:{02) 274 2518, {02) 274 29289

hitp./wwwinastercalibration.com

Continuation of Report No, : MC 2008273 Page 3 of 3
2. Result of calibration :
Temperature Measurement Accuracy Test
tndicafing Measured Temperature (°C) at Spread Locations Uncertaint;i
Temperature
¢0) 41 # 3 4 #5 5 | w1 #8 || Ret# | @°C)
2.6 360 || 347 | 364 | 347 | 339 | 349 } 351 | 354 | 343 0.99
Chamber Characterization Result
Controlfer Indleating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation
Gy 16084 &*C) Q) Gy
20 2.6 132 0.62 2.64

3. Uncertainty of Measurement

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

factor k¥ = 2, providing a level of confidence of approximately 935 %.

This report will certify of the calibrated equipment only.

Ead of Calibration Report

Checked by : T"\ﬁm%ovh
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R ms Inctech Metrological Center Co.Ltd.
[ ] l”c WSS 358/1 Soi 82, Sukhapiban 5 Rd., O ngoen,.
[ -] BB 3aimal, Bangkek 10220, Thailand

Z'.kcl - I!;!
Tel {B62) S08-8820 (Auto 10 Ines) wWww.imcinstrument.com Callbrution Cert, & 358441
ISGAEC 17625

it
A

=

Uiy

Certificate of Calibration

Corlificats No. : MT20-5158

Page : fof2
Customet :  Waier Analysia Center Co, Lid.
Address 1 1i84 M.5, Rojana Industriat Park, T.Kanharm, Ayutthaya 13219
Deseription 1 Hot Alr Oven Ordar No. : 2685120
Manufasturer : Memmart Racelved date  : Sep 64, 2020
Modal : UKB00 Callbration date : Sep 04, 2020
Setial No. + b501.0138 Environment Condition :
Identification Neo. : WWLO00S Temperature 1 {26%-10) T
Calibration Place : Customer Laboratory Humidity 1 {HOH-30 ) BRM

Calibration Method  :  Caflbration were conducted using fn-nouse calibrafion procedure CR-MT-006 According to
comparison with LXI Data Acttisifion Swilch Unit with sengor. The calibratinn mathods
basad on DKD-R5-7 guldelinas for calibration of climatic chamber edition 07:2008.

Reference Standard Instruments :

Instrumant Hode} Seriat No. Coriificais No. Due Date
Dec 10, 2020

LX! Dats Acquisition Switch Unit with Sensor 348724 My49001901 MT18-7350

This tasult of cafibration was found accurate as shown on date and place of ¢allbration only.
Traceablity :  This measurament are fraceable 1o the Infemational Systerm of Unit (SI), through
Mafional Institute of Matrology Thailand { NIMT )

piovidityg 2 leve! of confidence of not less than 5%

Callbrated by :  Mr.Jiraphan Sreebannasam : -
issue date : Sep 10, 2020 " (MrPanuwat Phukian )

This calibration cerlificate shall hot be reproduced other than in full axcept with the prior written
approval of Inctech Metrologicel Center Co. Ltd




My
e ma Inctech Metrological Center Co.Ltd. Q&l‘i‘\g/"j%
nl”eﬂ 39/1 Soi 82, Sukhapiban 5 Rd. O ngoen, m
L B Saimal, Bangkok 10220, Thafland i
Tel. {662) 809-8820 (Auto 10 Ines) Www.Incinstrument.com %77~

Catihration Cert. £ 385401
I1SO/AEC §7G2S

Cortificate No. : MT20-6158

Page : 20f2

Function + Temparatlse measuremert Resolt : Without adjustment
Calibraiion point ;104,178 °C Resohtion : 01 °C

Ca:l:lri?on Temperature of DUC* at each posltion {*C ) Uncertainty of

measurement
(*C) Chi | Ch2 | Ch3 | Chas | Ché | ChE | ChT | ChB | Che (=0}

104 104.453| 104.450] 104 463; 104,368 104.371§104.471 [ 104.501{ 104,300} 104.520 D&Y
178 180.508) 179.957| 1B0.5563| 180.288| 160.321| 178.882; 180064 180,302} 180.603 0.44

Setting Indicating | Measured | Measured | Cverall
tomperature | Temperature | stabllity | uniformity | vadatlon
{*C) {°¢) [#-°C) {°C) {°C)
104,0 104,0 0.54 088 1.3
1780 178.0 0,30 0.97 14
j/—";” ‘____m%r’- '}': #1 Lowsr LeR Front
e 7 w/,x"" ’; #2 Lower Right Front
, o #3 Lower Left Rear
. o i ' #4 Lower Right Rear
.es : #5 Upper Left Frant
o PP ' o #5 Upper Righl Front
. P ] 7_ + ¥ Upper Left Rear
:j-". Coe h » "‘"Ez //i';';r" #8 Upper Righ‘l. Rear )
O . i ied #3 Geometric Canter
& -
Erontview

UUE* = Unk under calibration

Uniformity = Maximum and Minimum difierence of measured temperature at any probes and
the measurad temparature at the reference and same fime.

Ovarsil Variation = Differsnte of femperstiure vaiue betwean the maximum end minimurn any time.
Stabillty = One half of the maximum diferance of measired termpearatures &t any one prabe,

000
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Certificate of Calibration

S
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Nﬁmﬂfxn!s
Equipment: Balancs Certiﬁbate No.. CO1201919
Modet: BL1500 lssued Date: 12 June 2020
Serial No. {or1D.): 12503616 (WWL 0011) Job No.: KSPR2007477
Manufacturer: Sarforius Page: 1 of 2
Condition: In condition
Customer: Water Analysis Center Co., Lid,
1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutihaya 13210 Thailand
Envirconment Condition:  Temperature 26 "C + 0.6°C
Humidity 46 %RH £ 2.4 %RH
Callbration Place: Water Analysis Center Co., Ltd. ( vieia3asd)
1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thal, Ayutthaya 13210 Thailand
Calibration By: Mr. Adinan Ninviboon
Calibration Date; 11 June 2020
The Method used: In housa method, SPCC-WI1-47, base on UKAS Lab 14

Traceability: This certificate is fraceable to the St Units maintained by National institute of Metrology

{NIMT), Thailand through SPC RT Co., Lid. Certificate No. C02200937

% - SBRT Rangpoke

138 waRd a'rfilq'_:!ﬁn
RT Ca..
{Mr. Adinan Ninviboon) SPCGRT Ca

Person in charge

{Mr. Rungrod Jenkittrakulchai)

Authorized signatory

This certificate is issusd the snits of measursmant acsording {0 the Intamational System of Linils (S1). it provides treceabllity of measurement 1o
International or natioral standard or other recogrized nationat standard laboratnries.

The measuremen! uncarizinly statad is the axpanded uncertainty which is obtained from: the standard uncertalnty multiplied by the coverage factor (=2) to
provide a level of confidence of approximensly 95%, It 1s determined in accordance with the Guide ko Expression of Uncartainty in Measurement (GUM).

Thaese results may be afiecled by deviations from spacified canditions. The results ralate only ta the items tested, calibratod o samipled. The reporl shak
not ba reproducad sxcemt in full without approval of SPC RT Co., Ltd,

V5% 10888 v dalfa

SPC RT CO., UTO.

il 00002 1154 ¥eEnfroTria i 5T oulEVLIN 104/ UVINITN LeWTEInY RTAMIITIAT S0260

Bromch 00009 1194 Sof Wochbratt thif 57, 1 1014 Rood, Bangehak, Phrakh Bongkok 10250 Thailond

Tel: [ 2185 4333 Ed. T200-2308 Fax: O 2185 4424 Emall: indo @spce.com ites wwspe-r.oom

Uour satisfaction is our promiss @ SPORT SPCC-FM-CO1-08: 11 Feb 2020
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SPC Calibration Center

Cerlificate No,:  C01201919 Page:
Calibrafion Results:
Without Adjustment
Eccentric Error: Weight to ba1/4 or 1/3 of Maximum capacity, teken from the center of the pan as a zero reference,
AR Rl | e BL e, Nominal TestValus 500 (g}
@ @?@N /@\ Reforence Points ()
@@ || GY ||[(e2)|[ B c D e
- —— .,%_, - 0.1 -0 0.0 0.0
Repesatability: Determination of the standard deviation of welghing balance., Readability 0.1 (o)
Nomiaal test value (g) Standard Deviation
100 0.04
1600 0.05
Departure of indication from nominal value., Readability 0.1 [{s)]
Nominai Value | Conventional Mass Dlisplaved Valus Corrastlon of Balanca |  Uncertainty
(@) () ) (9) {9) "
1 1.00 1.0 0.0 : 0.10 2.03
5 5.00 | 50 | 0.0 | 0.10 208
10 10.00 1.0 0.0 0.10 2,03
20 20.00 200 0.6 Q.10 2,08
50 50.00 50.0 0.0 0.10 2.03
100 100.00 100.0 0.0 010 2.03
200 200,00 200.0 0.0 0.10 2.03
500 500,00 500.0 0.0 0.10 2.03
1000 1000.00 1000.0 0.0 2.10 203
12¢0 1200.00 1200.0 0.0 0.10 2,03
1500 1500.00 1500.0 | 00 0.10 2,03
The End of Certificate
i adiE 043 dnfla

SPG BT OO, UTO.

ATnf OUOO3 1194 ¥eurTiemuaaEa 57 ouudy M 1014 BN PRI IR INAT 10260

nmch 00003 1194 Sof Wachirathomsaihit 57, Sukdweevit 1041 Hoad, Bonachak, Phaskhanong, Bongknok 10260 Thatland
T 0 2IBS 4333 B, I300-3306 Foxr 0 2105 4474 E-mall: nfospecBencstoam  Wabsite: v sporhooin

%urmffsfaaffon s our promise & SPCRT SPCC-FM-CO1-08: 11 Feb 2020
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Snucion of Success

Bara Scientific Co,, Lid.

968 U Chu Liang Building Floor7 Ramad Road Silom
Bangrak Bangkok Thailand 10500

i Tel : 02-6324300 Fax : 02-6375496-7

Bara Scientific www.barascientific.com

NSC-TISI-TIS 17025
CALIBRATION 0209

Certificate of Calibration

Certificate No.
Equipment

Model
Manufacturer
Serial No.

ID No.

Date of receipt
Date of calibration
Date of issue

Customer name
Address
Temperature
Humidity

Equipment condition

Calibration Location
Calibration Procedure

Traceability

Calibrated by

Number of Page(s) 10of3

BSCC-UV-113/20
UV/Vis Spectrophotometer

uUv-1800
Shimadzu

A11635405598CD
WWL0082

30 April 2020

30 April 2020

8 May 2020

Water Analysis Center Co., Ltd.

1/94 Moo 5 , T.Kantham, A.Uthai, Ayutthaya 13210

(25.6-26.8) °C (On site)
(46.8-56 5) %RH (On site)

Good Operation

Laboratory Room Water Analysis Center
In-house method WI-UV-702-01 based on ASTM E275-01

Wavelength Accuracy is traceable to certificate No. 79670 and 79671

Photometric Accuracy is traceable to certificate No. 79672 and 79673

Stray Light is traceable to certificate No. 79669
The above certificate are traceble to S unit through Starna Scientific Ltd.

(UKAS accredited calibration laboratory NO. 0659)

Mr.Waruth Janphung

Approved by

Mr.Kanchit Choothep
Technical Manager

The above results are valid exclusively for the calibrated item(s) as mention | i
B Al n this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced

excepl in full, without written approval of the Bara Sclentific Co., Lid.

FM-UV-708-02 Rev.01 (23/01/83)
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Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road Silom
Bangrak Bangkok Thailand 10500

P Tel : 02-6324300 Fax : 02-6375496-7
Bara Scientific www.barasclentific.com

Solutinn of Sucness

Certificate of Calibration

Number of Page(s)

Certificate No.

Calibration Results:

1.Wavelength Accuracy

BSCC-UV-113/20

NN
NSC-TISI-TIS 17025
CALIBRATION 0208

i

20f3

cenitiad uuc (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm) - -
360.89 360.82 -0.07 0.18
41853 T o418 0.18 0.18
445,82 446.18 0.36 0.18 |
453,67 453,59 -0.08 0.18
459.99 459.82 -0.17 0.18
6838.00 638.10 0.10 0.18
431.22 431.16 -0.06 0.18
513.39 513.46 0.07 0.18
528.90 528.85 -0.05 0.18 |
572.99 573.65 086 0.18 I
585.25 585.28 0.03 0.18
684.50 684.66 0.16 0.18
741.02 741.09 0.07 0.18 .
879.25 879.26 0.01 018 |
2.Photometric Accuracy (UV) .
|
Yesisishgh i UUC (A) Error (A) Uncertainty (+A) |
(nm) Absorbance (A) o - : i |
CNR CNR. CNR CNR !
=5 CNR CNR _CNR "CNR |
| CcNR | GNR | |
CNR _ CNR ~__CNR CNR
s CNR cNR | ONR CNR =
CNR _CNR _CNR CNR
o CNR CNR CNR CNR
0.0000 ..0.0000 100000 00075 |
390 0.6358 0.6341 ~-0.0017 0.0075

*CNR = Customer not request

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.

)
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’ Bara Scientific Co., Lid.

. 968 U Chu Liang Building Floor7 Rama4 Road Silom A= : .

o’ ) Bangrak Bangkok Thailand 10500 N\
= Tel:02-6324300 Fax :02-6375496-7 =\

Bara Scientific www.barascientific.com "

Sktien o1 Soeiie NSC-TISITIS 17025
CALIBRATION 0209

Certificate of Calibration

Certificate No. BSCC-UV-113/20 Number of Page(s) 3of3

Calibration Results:

3.Photometric Accuracy (Visible)

wa‘;ﬁ':";gth | Absif::": i UUC (A) Error (A) Uncertainty (+A)
0.0000 _ 0.0000 _0.0000 0.0042
*420.0 05473 0.5483 0.0010 ~ 0.0042
0.7625  0.7637 0.0012 0.0042
L 11,0484 1.0500 0.0016 0.0042
0.0000_ . 0.0000 0.0000 0.0042
440.0 05369 |0.5378 0.0009 00042
0.7446 07447 [ 00001 _..0.0042
- 1.0235 1.0244 0.0009 0.0042
.0.0000__ 0.0000 _ 0.0000 .0.0042
465.0 04873 04882 0.0009 __0.0042
0.6868 _.__bsesrz 0.0004 0.0042
o 0.9433 0.9440 0.0007 ) 0.0042 i
00000 | 00000 | _ 00000 00042
546.1 0.5009 ... 0.5009 _0.0000 _ | 0.0042
06952 08945 - -0.0007 0.0042 ,
I 0.9568 0.9561 -0.0007 B 0.0042
0.0000 _...0.0000 . 0.0000 0.0042
88010 0.5292 | . 05289 -0.0003 0.0042
0.7228 o 07211 - SOO0NE 0.0042
0.9993 ~ D.9978 ~ -0.0015 0.0042
0.0000 0.0000 0.0000 0.0042
635.0 _0.5140 05134 -0.0006 0.0042
06802 .0.6886 -0.0016 0.0042
0.9539 0.9525  -0.0014 B 0.0042 -
*CNR = Customer not request ‘
. = Not NSC-ONSC Accredited.
4.Stray Light*
Standard ~ Unit Under Calibration(UUC) ‘
cut-off wavelenght (nm) [ Wavelength (nm) Transmission (%T) Absorbance (A) | '
200.9740.11nm 200.57 0.9798 2.0080

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2,00A |
*Stray Light not NSC-ONSC Accredited. |
|

The measurement uncertainty is base on a standard uncertainty mullipiied by a coverage factor k=2 providing a level of confidence of approximalely 95%. t
**End of Certificate***

The above resulls are valid exclusively for the calibrated item(s) as mention in this report / certificate. |
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall nol be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.

FM-UV-708-02 Rev.01 (23/01/63)
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mm——a  i3i Inegin driia THAI UNIQUE CO., LID.
80-82 auutlizyFflne e syursvy LuansEsuns agamwy 10200

1r‘
.' 80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200

Tel, 0-2629-0191-6, 0-2280-1787, Fox. 0-2280-1788, Femail : thawau@thaiunique com, Websitc : . thaiunigue.com

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER
Model & Serial Number: LYo Ls AA X (M §18235000Y
Customer : lf\h%z.‘r lqlm/f], 918 Capn ,KF W dfO Zﬁ
Date: 7/ ﬂl]‘a 202]

Safety
E(/ Flame, Inspect/replace o-ring nebulizer, spray chamber and burner

Flame, Clean nebulizer, spray chamber and burner

E\

Flame, Check liquid trap interlock, burner interlock, pressure relief bung
interlock and shield interlock

Fumace, Clean work head , electrode and shroud f\} 1 f]

Furnace, Clean PSD and PSD tray |V | A\

Furnace, Check water pressure [\/ fl A

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

AEEEEO000

Clean computer control

Optics

Inspect/Replace that external optics surfaces

Check Wavelength Accuracy the copper line at 323,0-326.0 nm = 52 %.4..nm
Check that PMT % Gain the copper at 324.8 nm,4 mA,0.5 nm slit width, Gain

=..23./* (should be < 64% or < 380V)

5 EEE

Flame, Check D2 lamp is work

112




1i5im Inegin $1fin THAT UNIQUE CO., LTD.

=1
e
.' 80-82 auutszandadllas wwramnayunsvy anssuas AguNWY 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Kel 00639-0191-8, Laakn 87, Fux. 02080 1785 Bl - Susvau@istmigos com. Wobsie - Wi Swhoriqusoom.

Electronics
E.I/ Check power supply voltage

ISI/ Check cables and connectors
EI/ Check/Clean all boards in the instrument

Furnace, Check camera and align** |\/ IA

**Qption for Graphite Zeeman only
Mechanism

Flame, Check the burner adjuster

O E

Furnace, Check PSD accessories [V fl A
Analytical performance
Clear the sample compartment

d Flame, Check uptake rate form 7.2-10.6 mL per minute = /€7 mLfmin
Test Photometric noise, STDV = (.07 2 Abs (should be < 0.00050 Abs)
E/ Flame, Test high solids nebulizer settiﬁg use

-Air/acet Cu5ppm=_ (.74  Abs,and Precision

(%RSD)=__ .5 % (should be > 0.55Abs and < 0.5% RSD)

or.
-N20/Acet Cu 5 ppm= Abs, and Precision
(%RSD)= %(should be > 0.3Abs and < 0.5% RSD)
O Fumace, Characteristic mass and sensitivity Cu 25 ppb = Abs, and [V / A

Precision (%RSD)= % (should be > 0.15 Abs and < 4.0% RSD)
SIGN :
Engineer i../...J= ﬁ:’/'é’;k Customer : ...... K,A' ...........................

(Serfrfﬂ/Jﬂ/ qY0¢22..) (.. Rioen. )

212




SVD Results Report

<

VARIAN

Report IDA

Customer: Water Analysis Center Co,, Ltd.
Address: Uthal Ayutthraya

Diagnostic Start Time:4/7/2021 11:21:56 AM

Diagnostic End Time:4/7/2021 12.04:17 PM

Service Enginaeer: Suriya Nacharoen
Contact Details: Kanitsara

Configuration:

Serial Number: MY 18230004
Instrument Model: Varian AA140/240/280  Number Of Lamps: 4

Flame Instrument: True
Furnace Instrument: True
Zeeman Present: False
Internal Zeeman: Faise
Internal UltrAA: False

Optics Type: Double Beam

D2 BG Correction Fitted: True
Boot Block Version: 2.02

Turret Type: Automatic

Mono Type: Automatic
Gashox Type: V' Gas Box
Auto Burner Adjuster; False
Mains Frequency: 50
Firmware Version: 2.12
Photomultiplier Type: Normal(900nm)
PWB Version: 181

EEPROM Data:

Instrument Run Hours: 16347.950

Zero Wavelength Offset: 25877

Mono Correction: -0.605

Flame Hours: 5461.417

‘D2 Run Hours: 4626.033
D2 Serial Number: not set !
D2 Install Date: 1/1/1970
D2 Original Intensity: 1.000
D2 Last Intensity: 400.000

Frequency:
Averaging Period: 30.0
Datapoint Gount: 20
Upper Limit: Highest Measured Frequency:
51.00 50.00
Average Frequency:
Lower Limit: Lowest Measured Frequency:
48.00 50.00
Result:
Report Generated Al:  4/7/2021 12:07:04 PM 4 SVD Rasulls Raport




Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V) Resuit:

12.00V Rail 10.80 1210 13.20

-12.00V Rail -13.20 ~11.90 -10.80
5.00V Rail 4.50 5.00 5.50

310.00V Rail 279.00 318.00 341.00

Report Generafed Al:  4/7/2021 12:07:04 PM 2 SVD Rosuits Report ..




Beam Balance:

Lamp Type: Copper Peak Selected: 324.80
Lamp Socket Used: 3 Lamp Alighment:
"X’ Lamp Screw 'Y’ Lamp Screw
Sample Peak: 0.793 Sample Paak: 0.949
4 N ! |
",
80% Samp! 80% Sarypl
Peak M| [ D.793 Peak Ma:| | 0.040 ]
ot Lppar Limit: Upper Limit; —~
Ref Pt 1: Ref Pt 2 Ref Pt 1: Ref Pt 2:
1.076 . 1.072 1.125 1128
ower Limik: Lower Limit:
T047
X Lamp Screw Result: fa-E1y Y Lamp Screw Result:

Grating Squareness:

Lamp Element{s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.60
Lamp Alignment:

Lower Limit (nm)  Actual (hm)}  Upper Limit (hm) Resuit;

Zero Order -0.10 0.00 0.10
First Order 32445 324.62 32515
Second Order 649.23 649.54 649.97
Report Generated At:  4/7/2021 12:07:04 PM 3 SVD Results Report 5




Wavelength Repeatability:

Lamp Used: Copper Lamp Current{mA): 4
Peak Used{nm): 324.750 Slit Width{nmj): 0.2
Connected to Socket: 3 Slit Height: Normal
Lamp Alignment
l.ower Limit{inm) 324.551 324671 Upper Limit{hm}
{Approach from Zaro Order) {Approach from end)
Sample 1; 324.611 Sample 2: 324611
Sample 3: 324.611 Sample 4: 324.611
Sample 5. 324.615 Sample 6: 324.611
Sample 7. 324.615 Sample 8; 324.611
Sample 9: 324615 Sample 10: 324.611
Mean: 324.613 Standard Deviation: 0.002

Report Generated Al:  4/7/2021 12:07:04 PM 4 SVD Results Report 3




Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Signai Processing Linearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
S0 114 258 297 '
81 156 166 191
$2 271 : 300 332
83 474 516 579
$4 825 933 1008
$5 1435 1555 1754
S6 2498 2802 3063
S7 4347 4795 5313
Interlocks:
Burner Fitted: § Flame Detect:
N20O Burner Fitted: § GCU Active:
Flame Shield Closed: | Oxidant Pressure: B

Gas Control Fitted:
Pressure Release Bung Fitted:
Liguid Trap Fitted:

Oxidant Changeover: BENEIT

Ignition:

Repart Generated Af:  4/7/2021 12:07.04 PM 5

SVD Resulls Repoit S




Auto Lamp Recognition:

Lamp 1: 42 - Potassium (K) Lamp 5: Not Supported
Lamp 2: 53 - Sodium (Na) Lamp 6: Not Supported
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: 37 - Nickel (Ni) Lamp 8: Not Supported

GTA Temperature Monitoring

Notes:
€21045U29 PM 1/2

Signatures: .

Watler Analysis Cenfer Co., LtdDate Suriva Nacharoen Date

Raport Generated At:  4/7/2021 12:07:04 PM 8 SVD Resufts Report g




¢ BRTE "l:nelgﬁﬂ e THAI UNIQUE CO., LTD.

1r‘-

.' 80-82 auudsznBallag wvranayuwsvy lawstuas Aganw 10200
80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakorn, Bangkok 10200

Tel, 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawat@thaiunigue.com. Website : www thaunique.com

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER
Model & Serial Number: AA 2UOF3 X ANRO3/I mQTa

Customer : _Wﬂlll@( A_?’TQ /5}/ ()’!f(f d en 71‘5'1’3’ d,O 2 Z7l0'{
Date; O% Tr@é 202

Safety

Flame, Inspect/replace o-ring nebulizer, spray chamber and burner

Flame, Clean nebulizer, spray chamber and burner

zYal=N

Flame, Check liquid trap interlock, burner interlock, pressure relief bung
interlock and shield interlock

Fumnace, Clean work head , electrode and shroud N ( A

Furnace, Clean PSD and PSD tray ~ |\/ [ A

Furnace, Check water pressure  [\/ [#

Check drain tube

Checlk exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean computer control

Optics
Inspect/Replace that external optics surfaces

Check Wavelength Accuracy the copper line at 323.0-326.0 nm = 52%.4.. am
Check that PMT % Gain the copper at 324.8 nm,4 mA,0.5 nm slit width, Gain

O BOEE DERaEEDOO

Flame, Check D2 lamp is work




I 5] "lmsngﬁﬂ it THAI UNIQUE CO., LTD.

80-82 auudszanBullng GUANIYPUNIVH LUAWTEUAS AFILNWY 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Mo

_Tcl. 0-2629—0[9!—6; 0—33§0~_l Tﬂ? F;ua:_qu_gi_;q-_l 788, I_Z-m_gil : lh:_t'.van@ihniun_ique_..com. Website : www.lhaiunique.cnm_

Electronics
E(‘- Check power supply voltage
IE/ Check cables and connectors
IE/ Check/Clean all boards in the instrument
m

Furnace, Check camera and align** ’Pr

*#*QOption for Graphite Zeeman only
Mechanism
Flame, Check the burner adjuster
E] Furnace, Check PSD accessories  V “:\
Analytical performance
Clear the sample compartment
B/ Flame, Check uptake rate form 7.2-10.6 mL per minute = & .3 mL/min
d Test Photometric noise, STDV = Q. DQOZ Abs (should be < 0.00050 Abs)
IQ/ Flame, Test high solids nebﬁlizer setting use -
-Airfacet Cu 5 ppm = O-75  Abs, and Precision
%RSD)=_ -5 % (should be > 0.55Abs and < 0.5% RSD)

or
-N20/Acet Cu 5 ppm = Abs, and Precision
(%RSD)= %(should be > 0.3Abs and < 0.5% RSD)

O Furnace, Characteristic mass and sensitivity Cu 25 ppb = Abs,and [\// ﬁ
Precision (%RSD)= % (should be > 0.15 Abs and < 4.0% RSD)

SIGN :

Engineer ;

(5703?‘/ a.. Macharee 1....) CEnelodan, ARwey, )

2/2




Ak,

SVD Results Report g

VARIAN

Report iD:3
Customer: Walor Analysis Center Co., Lid.
Address: Prana khion si ayuthaya

Configu ration:

Serial Number: AA0911M(72

Flame Instrument: True

Furnace Instrument: Tue
Zeeman Present: False
Internal Zeeman: Faise
Internal UitrAA; Faise

Optics Type: Double Beam

D2 BG Cerrection Fitted: Tre
Boot Block Version: 2.02

Diagnostic Start Time:05-Deg-20 10:38:29 AM  Diagnostic End Time:04-Feb-21 11:58:44 AM

Seyvice Engineer: SurfyaNacharoen
Contact Detaifs: K_Kanitsara

Turret Type: Automatic
Instrument Model: Varian AA140/2407280  Number Of Lamps: 4

Mono Type: Automatic
Gasbox Type: 'Y’ Gas Box
Auto Burner Adjuster: False
Mains Frequency: 50
Firmware Version: 2.12
Photomultiplier Type: Nomai(200nm)
PWE Version: 181

EEPROM Data:

Instrument Run Hours: 20613.650
Zero Wavelength Offset: -18.731
Mono Gorrection:; -0.370

Flame Hours: 4025.000

D2 Run Hours: 2908.000
D2 Serial Number: not set |
D2 Install Date: 01-Jan-70
D2 Original Intensity: 1.000
D2 Last Intensity: 661.000

Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
51.00 50.00
Average Freqguency:
Lower Limit: Lowest Measured Frequency:
48.00 50.00
Result:
Report Generaled At; 04-Fek-21 11:58:48 AM 4 8VD Results Report Vi




Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit {V) Result:

12.00V Rail 10.80 12.20 13.20
~42.00V Rail -13.20 12,00 -10.80
5.00V Rail 4.50 5.10 5.50

310.00V Rail 279.00 318.00 341.00

Report Generated At 04-Feb-21 17:58:45 AM 2 SVE Results Rapori




Beam Balance:

Lamp Type: Copper
L.amp Socket Used: 3

K" Lamp Screw

Peak Selected: 324.80
Lamp Alignment:

'Y Lamp Screw

Sanvle Feok [G748 |

80% Sa
Peak Mk
- Upper Limit: \‘“*-
Ref At 1: Raf Pt 2:
070 1.073
Low er Limit: _
0.995

X Lamp Screw Result: §

Sanrple Peal; 0.778

/
80% Sa

poak

Uppar lert
Ref Pt i: Ref R 2:
[oes | .. [ T087]
0.890

Y Lamp Screw Result: E 12

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength{nm): 324.80

Lamp Alignment: §
Lower Limit{nm)  Actual(nm)  UpperLimit(nm) Resuit:
Zero Order -0.10 0.00 0.10
First Order '324.45 324.73 325.15
Second Order 649.23 649.56 849,97
Report Generated At: 04-Fsb-21 11:58:45 AM 3 SVID Restilts Report G




Wavelength Repeatability:

Lamp Used: Copper Lamp Current{mAj}: 4
Peak Used{nm): 324.750 Slit Width{nm): 0.2
Connected to Socket: 3 Slit Height: Normal
Lamp Alignment:
Lower Limit{nm) 324.751 324.871 Upper Limit{nm)

{Approach from Zero Order) {Anproach from end)
Sample 1: 324.811 Sample 2: 324.807
Sample 3: 324.311 Sample 4: 324.811
Sample §: 324.815 Sample 6: 324.811
Sample 7: 324.815 Sample 8: 324.811
Sample ©: 324.815 Sample 10; 324.815

Mean: 324.812 Standard Deviation: 0.003

Result:

Report Generated Af: (4-Fab-21 11:58:45 AM 4 SVD Resuits Report .




Wavelength Drive:

Slit Drive;

Turret Drive:

Auto Burner Adjuster Drive:

i Signal Processing Linearity:

Calculate Mode: New Galc Mode

Lower Limit Actual Upper Limit Resutt:
S0 114 248 297 '
St 158 165 181
s2 : 271 294. 332
53 474 508 579
S4 825 508 1008
S5 1435 1516 1754
S8 2498 2723 3053
S7 4347 4681 5313
Interlocks:
' Burner Fitted: Flame Detect: 801
N20 Burner Fiited: § GCU Active:
Flame Shield Closed: § Oxidant P .
Gas Control Fitted: I et Teselire: Sl
Pressure Release Bung Fitted: § Oxidant Changeover: ST
Liguid Trap Fitted: [ lgnition: BIEEE

Report Generated At: 04-Feb-21 11:58:45 AM 5




Auto Lamp Recognition:

Lamp 1: 50 - Selenium (Se) Lamp 5: Not Supported
Lamp 2: 3 - Arsenic (As) Lamp 6: Not Supported
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: 42 - Potassium (K) Lamp 8: Not Supported

GTA Temperature Monitoring:

Not Performed

Notes:
C21028U11 PM1/2

Signatures:
/75« Lo o4 kot 2
Ry ¥ =
Water Analysis Center Co., Ltd.Date SuniyaNacharoen Date
Report Generated At: 04-Feb-21 11:58:45 AM 6 SVD Results Report EAAY)




\ MEGAFIL CO., LTD.

e a f i E[ 99/183 Moe.3 Sof Saima Tambon Bang Rak Noi Amphur Mueang Nenthaburi 11000
g ; Tel, 0-2528-6081-2  Fax. 0-2528-6083, 0-2525-7034

eading \wmtﬁ_n. www Megafil.coth B-mail ; megafil group@gmail.com
BSC Certification Test Report

f ' Page 1 of 6
§

Certificate No. : M 0834/20

Customer Name © LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED

Customer Address : 1/94 Moo 5 T.Kanbarm, A.U~Thai,

Phra Nakhon $i Ayutthaya 13210

' Equipment @ Biological Safety Cabinet Class I Type IAZ

Manufacturer : Microtech

Model : V&-T

Serial No : 0972

I Ne. : WWLO084

Woere in accordance with E{ EN12469 [] NSF49 [ ] Manufacturer’s speoification

Test Date ¢ 06 October 2020
Due Date @ 06 October 2021 or after HEPA filters are repluced or unit is maved
Test by Mr.Piyapong Phuesena

Approved by :

/' O
(Mr.Kridsada Thinhuatoei)
Authorized Signatory

Issued Date : 13 October 2020

This callbration certificate documents the traceability to nationsl standards, which reslize the unit of
messurement aceording to the International System of Brits (ST).

A

e

e



MEGAFIL CO,, LTD.

69/183 Moo.3 Sof Saima Tambon Bang Rak Mol Amphur Mueang Nouthaburi 11000
Tol. 0-2528-6081-2 Fax, 0-2528-6083, 0-2525-7G34

www Megafil.codh E-mail : megafil group@gmail.com

afi,

Solutlon

egd

Leadmg

Page2of 6

Certificate Na. & M 0834720

: European Standard EN12469 : 2000 has the status of British Standard,
Biotechrology Performance criteria for microbiological safety cabinets.

NSF International Standard / American National Standard NSF / ANSI 45-2008

Procedure Used

Riosafety Cabinet : Design, Construction, Performance and Field Certification.
Australian Standard : AS 1807.23-2000 Determination of intensity of radiation
from germicidal vltraviolet lamps.

Manufacturer’s specification

1. Downflow velocity test.

Measurement Information

No. of Rows | No. of Readings

Grid Spacing
Front-Back

Grid Spacing
Side-Side

Probe height

Above sash

14, 3/4

1/8,3/8

100

Measurement Data.

0.33

0.37

0.33

0.34

0.26

0.29

0.31

0.30

Average velocity

Downflow volume {Q) 473

Resnlt Summary

CEM

(7] pas

Equipment used : Thermo Anemometer Model 425  S/N: 03004786 Calibration date : 20/02/2020

Uniformity (EN :+-20% avg) 0.26- 038 mis (51-75 FPM)

0.32 m/s (63 FPM, ) (Veleclty range 0.25 - 0.50 m/s ) (49 -98 FPM.)

Supply filter dimension _ 24x72 _ (inch x inch) Supply filter area 10.69 SQ.FY

[ ] Fan




YA MEGAFIL CO., LTD.

e f i & 99/183 Moo.3 Soi Saima Tarsbon Bang Rak Noi Amphur Mueang Nonthaburi 11000
y/ g a X Tel. 0-2528-6081-2 Fax, 0-2528-6083, 0-2525-7034
__I_'eadmg \-M@‘ www.Mepafil.codh E-mail : mepafilgroup@gmail.com

Page 3 of 6
Certificate No. : M 0834120
2. Inflow velocity test,
Select method. : ] pm E(Exhaust velotity. [J vre's Specifications

0.41 0.48 0.50 0.52 0.55

(.51 0.54 0.56 0.58 0.57

0.54 0.56 0.51 0.49 0.50

0.53 0.54 0.58 0.59 0.6

0.59 .57 0.54 0.58 0.52

Average Inffow velocity 0.45  w/s (89 FPM.) (Velocity range >0.40  m/s) (19 FPM.)

Inflow dimension  §x 72 (inch x jnch) Inflow area 4.00 SQ.FY
Tnfiow volume(Q) 356 CFM

Resnlt Summary E/Pass D Fail D No document acceptance criteria,

Adjustments Required I:] Fan Speed D Damper

Equipment used : Thermo Anemometer Madel 425 S/N: 03004786 Calibration date: 20/02/2020

3. HEPA filter feak test.

Measurement Data
HEPA Filter PAO Upstream Specification Measured leak
Cone.(calculated) penefration
Supply HEPA Filter 20 ng/l. < 0,003% < 1,003%

Exhaust HEPA Filter 20 pgl. < 0.003% <0,003%
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Lesk lacation
Snpply HEPA Filter Exhaust BEPA Filter
Back Back
Front Front

Result Summary I:/_AJ Pass I:I Fail

Equipment vsed (1) : Aerosol Photometer Madel ATI-2H S/N 21683 Calibration date 20/02/2020

Equipment used (2) :__Smoke Generator Model TDA-6C  S/N__ 21623

4. Airflow smoke patteras test

Measurement Information

1. Downflow Pattern test : Smoke shall be passed from. one end of the cabinet to the other, along the
centerline of the work surface, at a height of 4 inch (10 cm) above the 1op of the access opening.
A View sereen refention test : Smoke shall be passed from one end of the cabinet to the other, 1.04n
(2.5 em) behind the view screen, at a height 6.0 inch (15 cm) above the top of the access opening.
3, Work opening edge retention test : Smoke shall be passed along the entire perimeter of the work opening
Pasticular attention should be paid to corners and vertical edges.
4. Sashiwindow seal test : Smoke shall be passed up the inside of the window 2 in (5 cm) from the sides

and along the top of the work area.
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E Result Summary

i Downflow Paktern test Pass Rail N/A

il View screen retention test Pasgs Fail D N/A
pal | | nA

Work opening edge retention test Pass

Pass Fiil N/A

Sash/window seal test

ERRREEN

RNSQENEN

5. Site instaliation

Fail | ; N/A
wir [ wa
Fail |j N/A

Sash Alarm. Pass

000

]
Interlock Sy.stem. | !:] Pasy
]

Exhaust System Performance Pass

Remark / Recommendation

¥
s¥a1 Site instatlation Wdmsmsaetrou ileswnd il Fuaction it

6. Mumination Test (Lighting) : Option

Lighting should be adequate for safe working withirt the cabinet. [lumination measured at the work surface.

Lax

662 1065 1060 619

962 1610 1593 843

Remark ¢ -
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7. Ultraviolet Lamp Test (UV) : Option
Ultraviolet radiation where UV Lamp are fitted, the infensity of radiation at a wavelength of 254 nm.

Shall be not less than 400 mW/m® when measures at work floor surface.

I
mwW/m’
| 850 2270 2340 1020
500 1110 1210 580

Remark : -

-0lo-
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