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High Volume I'M-10 Air Sampler Calibration Data

Model : TE 50254
Calibration Method : Multipoint Orifice Florv Transfer Standard

Calibration Data

Calibration Data
Iligh Volume PM-10 Data

Il.ecorder No. lllorver No. Date Actual Flowrate (ft'/min) ll2

40 40 04t0412012 y : 0.875x + 8.1 55 0.996

4l 4l t7104120t2 y: t.332x-5.701 0.995

43 43 0910412012 y: l.l49x *0.265 0.991

44 44 0510412012 y : t. l55x - 3.092 0.998

45 A< 09l04l2(')12 y: l.l06x -3.5'10 0.996

47 4'1 09t0412012 y:l.22lx-9.800 0.996

5l 5l 0910412012 y: l.l36x -3.964 0.998

52 5? 05104120t2 y : 1.267x' 6.335 0.997

56 56 t'710412012 y:1.002x+2.298 0.99'7

51 57 0510412012 y = l.l28x -0.916 0.996

\i
\,J-

(Nlr. I'eera Detudom)

Authorize No. ? 0l l-n-640

Catibrated by: UL*;
(Mr.Ukrit Thasanajrrmroon)

Authorize No. ? 0l t-0-3533
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li,l: O 2939 43t0 2,0 2939 5658 9.02 513?67{ 5, F:tr:0 25lll {221

L rrail : eontaer(d'prrill.fool. .Ps,consuiting(4lyJl(r) coilr. Wcb.[.: : \!*\.sl)sLor'r'n!

Gas Sampler Box Calibration Report

Calibration Method : Dry Cal Prinrary Flownreter Model I Dry Cal DCL-ML lS/N : 109795

Calibration Data

Gas Sampler Dala Calibration Data

No. Rotameter Date
Setting (Constant

Flow) (nrl,/min)

Actual Flow Rate (nl,/rnin)

Sanrpling Line A Sampling Line I)

Normal Condition
Standard

Condition
Nornral Condirion

Standard

Conclitron

1 2 (A&B) 24/O4/20r2 200 201.0 200.9 200.2 200.1

2 2 (A&B) 03/04/2012 200 200.0 199.7 200.2 199.9

3 2 (A&B) 24/O4/2012 200 200.9 200.8 200.8 200.7

4 2 (A&B) 03/04/2012 200 200.4 200.1 200.5 200.2

5 2 (A&B) 24/O4/20L2 200 201.O 200.9 200.0 199.9

6 2 (A&B) 09/o4/2012 200 200.8 200.6 200.2 200.0

7 2 (A&B) o4/o4/20r2 200 200.0 199.8 200.4 200.2

8 2 (A&B) ra/o4/2012 200 200.0 199.8 200.0 199.8

I 2 (A&B) o4/o4/2012 200 200.0 r 99.7 200.2 199.9

10 2 (A&B) ta/o4/20t2 200 200.4 200.2 200.4 200.2

1l 2 (A&B) r8/o4/2012 200 200.3 200.1 200.0 199.8

l2 2 (A&B) r9/o4/2012 200 200. I 199.9 200.4 200.2

13 2 (A&B) L9/O4/2012 200 200.8 200.6 200.0 199.8

t4 2 (A&B) t9/o4/2012 200 200.4 200.2 200.6 200.4

15 2 (A&B) 24/O4/2012 200 200.0 199.8 200.8 200.6

16 2 (A&B) ra/o4/2012 200 201.0 200.8 200.7 200.5

t7 3 (A&B) r8/o4/20t2 200 200.8 200.5 200.2 199.9

Calibrated by : {i f
(Mr. Anun Nuttanu)

Approved by i !1^ \-Lt r"'(!n'
(Mr'. Peera Detuilonr)

Authorize No. ? 011-o-640
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CALIBRATION

CHEMILUMINESCENT NO ,/

REPORT

NO ,/ NO ANALYZER
2 x

DATE:

N().

May 21.,2O12 BRAND: MODEI,:

SERIAL NO.

rE
CALIBRATING CONDITION

Pressure Lq mmbar Temp. E o
C Vo R\l E

CALIBRATION SETTING

Span

Set Point

Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB

Expected Concentration Analyzer Response o/oDif Analyzer Response Slope

Zero 0 0.04

NO Span 400 397.4 -0.650 400.0 1.002

NO* Span 400 401.5 0.375 400.0 0.998

API Model 2OOA NOx Analyzer Check Lisl

Test Values Observed Value Units Nominal Range

RANGE 500 PPB 50 - 20,000

STABILITY (Zero Gas) 0.1 PPB .0.2

SAMPLE FLOW 508 cclmin 500 + 50

OZONE FLOW 78 cclmln 60-90

PMT to4.2 mV 0 - 5000

AZERO tr4.2 mV -20 - 150

HVPS 879 450 - 900 constant

RCELL TEMP 5 0.1 "C 50 11

BOX TEMP 29.7 .,C 8-48

PMT TEMP 7.1 .,C 7 +l

MOLY TEMP 315.3 "C 315 + 5

RCELL PRESS 8.1 IN-Hg-A 4 - 10 constmt

SAMPLE PRESS 28.9 IN-Hg-A 25 - 30 constant

NO Span Conc 400 PPB 20 - 20,000

NO" Span Conc 400 PPB 20 - 20,000

NO Slope 1.002 1.0 + 0.3

NO* Slope 0.998 1.0 + 0.3

NO Offset l.J mV 10 to +150

NO Offset
x

I.1 mV l0 to I50

Stability at Zero 0.1 PPB < 0,2

Stability at Span 0.2 PPB . 2 ppb @ 400 ppb span gas

Calilrrated by :

(Mr.Anun Nuttrnu)

N4-4

Approved by :

(il



CALIBRATION REPORT

CHEMILUMINESCENT NO,/ NO,,/ NOX ANALYZER

DATE: May 2l,2OI2 BRAND: MODEI,:

SERIAI, NO.

EENO.

CALIBRATING CONDITION

Pressure 
|F

mmbar Temp.
o

C Vo RII E
CALIBRATION SETTING

Span

Set Point

Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB

Expected Concentmtion Analyzer Response %Dif Analyz-er Response Slope

Zero 0 -0. I 0

NO Span 400 395.2 t.200 400.0 0.998

NO" Span 400 401.6 0.400 400.0 0.995

API Model 2OOE NOx Analyzer Check List

Test Values Observed Value flnits Nominal Range

RANGE 500 PPB 50 - 20,000

STABILITY (Zero Gas) 0.1 PPB < o,2

SAMPLE FLOW 506 cclmin 500 + 50

OZONE FLOW 78 cclmin 60-90

PMT 136.3 rnV 0 - 5000

AZERO 108.4 mV -20 - 150

HVPS 794 450 - 900 constanl

RCELL TEMP 50.1 L, 50+1

BOX TEMP 29.1 8-48

PMT TEMP 7.7 t- 7+l

MOLY TEMP 315.2 "C 315 + 5

RCELL PRESS 8.2 lN-Ho-A 4 - 10 constanl

SAMPLE PRESS 28.9 lN-Hg-A 25 - 30 constant

NO Span Conc 400 PPB 20 - 20,000

NO, Span Conc 400 PPB 20 - 20,000

NO Slope 0.998 1.0 + 0.3

NO" Slope 0.995 1.0 + 0.3

NO Offset l.o nrV 10 to +150

NO Offset
x

1.5 nrV l0 to 150

Stability ar Zero 0.1 PPB < o.2

Stability at Span o.2 PPB . 2 ppb @ 400 ppb span gas

Calibrated by

N4-5

Approved by

(Mr.Anun Nuttanu) ( Mr.Peera Detudom)

1-O1 1 -n-640



u3$vt raa.fi.raa. naufad'l ruaSa drffsl
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CALIBRATION REPORT

CHEMILUMINESCENT NO,/ NO,,/ NOX ANALYZER

DATE: May 27,2012 BRAND: MODEI, ErNO. SERIAI, NO

CALIBRATING CONDITION

Pressure mmbar Tenrp. C VoRH E
CALIBRATION SETTING

Sp*

Set Point

Initial Reading (Before Aclj. ),PPB Final Reading (Aiier Adj.),PPB

Expected Concentration Analyzer Response %Dit Analyzer Response Slope

7,ero 0 0.40 0

NO Span 400 401.3 0.325 400.0 n qq7

NO* Span 400 398.7 -0.3 2 5 400.0 0.998

API Model 2OOE NOx Analyzer Check [,ist

Test Values Observed Value Units Nominal Range

RANGE 500 PPB 50 - 20,000

STABILITY (Zero Gas) 0.1 PPB < o,2

SAMPLE FLOW 509 cclmin 500 + 50

OZONE FLOW 78 cc./min 60-90

PMT 148.2 rnV 0 - 5000

AZERO 114.6 mV -20 - 150

HVPS 887 450 - 900 constant

RCELL TEMP au.t 50+l

BOX TEMP 29.O
oc 8-48

PMT TEMP 7.1 "C 7+l

MOLY TEMP 31 5.4 L- 315 + 5

RCELL PRESS 8.2 IN-Hg-A 1 0 constanl

SAMPLE PRESS 29.O IN-Hg-A 25 - 30 constant

NO Span Conc 400 PPB 20 - 20,000

NO* Span Conc 400 PPB 20 - 20,000

NO Slope 0.99 7 1.0 + 0.3

NO* Slope 0.9 98 1.0 + 0.3

NO Offset 1.1 mV 10 to +150

NO Offsetx
t.2 mV -10 to 150

Stability at Zero 0.1 PPB < o.2

Stability at Span 0.2 PPB . 2 ppb @ 400 ppb span gas

(Mr.Anun Nuttanu)

Calibratcd bJ

a4-6,

Approved b-v

(Mr.Peera Detudonr)
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S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi PhdDl].othir 24, Phaholyolhin Rd., Jompol' Cbatuchak, Bilgkok, 10900

Tel : O-2939-4370-2, 0-2939-5658-9' 02-51376?4-5, Fu : o-2513-4227
E-mail : mhc@spsc$.@m, sps-cwultitr8@yah@.cm, Websitc : ww.spson.m

NOrSE_2O3l12

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand RION Number

Serial No.

Last Calibration

Due Date

ac 02/40

Model

Calibration Range

NC-73 LO?27909

94 dB, 1OOO Hz July 14, 2O11

hrly L4,2O\2

Calibration Data

Sound Level Meter Data Calibration Data

SLM No. Brand Model Serial No. Date
Actual Reading [dB]

Before Adjustment After Adjustmenl

NL 21-10 RION NL_21 0093285 7 May 27,2012 94.1 94.1

NL 21-12 RION NL-21 00932859 Mav 27.2O72 94.1 94.1

NL 21-15 RION NL-21 00554233 May 2L,2072 94.0 94.7

NL 21-27 RION NL-21 00554241 May 2!,20"1.2 94.2 94.1

Acoustic Certified Value I National tnstitute of Metrology (Thailand) 94.13 + O.O8 dB

(Mr. Peera Detudom)

Authorize No. ? 011-A-640

0t4-9
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Certiticrte No. : 204980-2

Submifted by : S'P'S. Consultirrg Service Co',Ltd'

Clhatuchak, Bangkok 10900

Page ; lof}

Equipment : Electronic Falancc

Manufacturcr : Precisa Model : XT220A

Serial No. : N/A llf No' : BA02l43

Capaciry : 22Q g Resolution : 0'0001 g

Environment : On site calibration was carried out at tire S.P.S, Clonsulting Service Co,,Ltd'

Antbient'fenrperarure : Q4.7 to 24'8) " C

Relativs HumidirY : 54 %

Air Prcssure I 998'0 rnbar

Drte of Calibratlon : 16 February 2012

Date of Issue : 2l Fetrruary 2012

Calibration |\{ethod ; In-housc nrethod CAL-M2001based on UKAS Publication ref : LAB 14

Hdition 4 . November 2006

Refercnce Standard Instruments : This cenification is traceable to thc lnlernational Systenr of Units

Standard Weights

lD No. gsf,-Na, Due Dare 'traceability

E26t-E2624 C02l I I t60 16 Nov 201? SPC Calibration ccnler, Accredited by TlSl Calibration No'0087

Revierved by, f /,)
( Somchai Chanthothong )

Technical lvlanager

Approved by: /"K/
( Surachai Promthong )

Supervisor
.}'l:,.:r}i.;.il.ii'!Jiifj;.i,iii.i.,tl

.:.
I :i 1!!rj 1i,

tr4-10
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Certificate No. : 204980-2

Resull of Clllbration ; Without Adjustment

UUC Condltlon As-Rcccived : Good

Depanurc of indication frorn nominal value

Nominal Value

(g)

Correction

@)

Uncertainty

(tg)

0,1

I

5

l0

20

50

100

t)u

200

220

0.0000

0.0000

0,0000

0.0000

0.0000

0.0000

-0.0001

-0,0002

-0,0003

-0.0003

0.000059

0.000061

0.000067

0.0000? r

0.000084

0.00013

0.00021

0.00038

0.00039

0.00097

"lhis reportcd uncertairtty of nreasurement was based rln a standard uncenainty nrutiplied by a coveragc factor k =

providing a level of ct.,nfidence of approximately 9596

Eccentric enor Load test : 50 S

ABCDE
-0 0002 0.0000 0.00M 0.0000 0.0000

2.04 ,

Rcpeatability Load test

Stdev.

200

0.000000

e

g

-o0o-

('AL lj{}01:"fii} t^14-Ll

,'#/



K

Traceabiiiry

ih3 measuremeni uncertainty stat-.d rs:he expanded urcecaintywhich isoblarnecj frorn the

standard uncenainty multiplied by the coverage faclc( (k-2) io provicje a level oi ccnlroence

of aporcximately 959:o. lt rs c3terminecl in accorJance wrth I're Guioe ro ExpressiJn ci

Uncertainty rn Measlrernent (GUM).

Injs calibraiion certlficaie dccuments the traceabitity tc national stanoards, which realize ure

unit of measurement according to ing Inlernaiionai System of Units (Si).

This cerlificate nray not bc reproduced olner ihan jx fdll exceot wilr tne prior writieo apo.cval of

tha SPC Calicratton center Company'_inriteo

S P S COi..]SULTING SERVIO= CO LTD

7 Soi Phaholyothrn 24. Phaholyothin Road,

Jornpcl cratuchak, Bangkok 10900 Thailanc

Tenperature 28 6 "C

HrmiCity 60 3 %RH

S.P.S. CONSULTTNG SERVTOE CO.. LTD. (Laboratcry)

7 Scl Phahoiycthjn 24, Phahotyothin RoaC.

Jornpoi, Chatuchar. Bangkck 109CC Thallanc

Mr'. Cnaiv,'at Putikulbowom

i7 Aprl 2A12

SPCC-wl-24_ Rev.5 1 catibratior: pre666grs was applrei tc ASTM' E2l5-a1 6y

ceniireo Reierence Materia fo'wav-.,englh Acct)iaay. phctcrrerilc Accura:y an: sr.ay

Lighi of UV and VisibJe Spectrochotornetiy. )

The standard forwavelength was traceability to NlsT, cert. No. 33i40 and 33i39

The standard for photcmatic was traceability to NlsT cert. No. 3-qt 59 and 3691 Z

^rNLA8oRtIo€'f tccREolTAnoiv
cdt-If,n^{Ttoti

No.filfl?

IP"C C_ALf BRATTON CENTER CO.,LTD.
'1.194 soi wachiratharnsathit 57 sukhumvit 101 /1 Bangchak prakhanong aangkok t ozoo

Tel: +66 (Q) 2i 85-4333 Fax: +66 (0) 21 854424
website : http://www.spcgroup.co.th

Certifi oate of Calibration
SP:CTRCPHOTOMET:R

uv- 1 6Ci

A1 07537821 04

spazt43.

Shimadzu

Gcod Cpeiated

Fn rinmonl

Model

Serial No.

l.D. No

lvlanufactu rer

'.londition

Clrenl

Environment Condition

Calibrated Piace

Calicratec By

Calrbrateci Date

Calibration Proceoure No

Certificate Nc

lssuec Date

JcD No.

Page

c06120101

C3 May 2012

KCALl 203089

1oi2

+ Oi 'a

t 21 %Rd

Mr.Nitinun Srihawan

Authorized Signatory

SPCC-FM-C06-C6 3C Mar t 1il4-12



Certificate flc C06i 2C1Or

Calibration Results:

Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm

End of Report

'i:,,1

Standard Wavelenoth Unit Under Calibration Correction UncertainS/

279.44 ZEC.',: -0.66 0 -?c

41 8.61 41 8.6 0.01 c.30

536.66 536.6 0.06 c.30

637 98 i138 3 c.30

879.27 879 4 -0.13 0.30

Photometric Accuracy (Absorbance)

Wavelength Standard absorbance Unit Under Calibration Correction U ncertainty

AAA

0.c00c 0.000 0.000c 0.0045

0.5506 c.552 -0,0014 0.0063

a.7230 0.724 -c 0010 0.0045

1.0329 '1 034 -0.001 0.0c72

546 1 nm

0.0000 0 000 0 0000 0 0c45

0.5198 0 520 -0.c002 0,006 i

0.6956 u.itg3 0.0026 0.0045

0.9940 0 991 0.0030 0 cc45

635 nm

0.0000 c 000 0.0c00 0.c045

0.5409 n;l 1 -0 0c0-, c 005-1

0.6901 0.687 0.003 i 0.0045

0.9862 0.983 0.0032 0.0045

235 nm
0.0000 0 000 0 0000 0.0080

0 7419 0.738 0 0039 0.0080

257 nm
0 0000 0.000 0.0000 c.0080

0.8617 0.857 0 0047 0 0080

350 nm
0 0000 0.000 0.c00c 0.008c

0.6406 0 637 0 0c36 0 Oc8c

!ji/:;i::;:i]:i',:;:
f.t4-13 SPCC-FM-CC6-06 30 Mar 11
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('erti f icale o f' Cla Iibration
Ccrlificate No. :

Subrrrilled by :

[r;uipnrent :

42l03{l-l

S.l'}.S Consrrllirtg Ser.vicc Co.,t_tcl

Chatucliak, Bangkok 10900

p[ | Melcr,rvith electr.o<le

plI ureler

Manufaclurer. : ySI

llange : -2 pll ro 16 pll
Sr:r'ial No. : JC0l570

Uuctroclc

Model : N/A

l)ianrcler':'12 nult.

ll) No. eiat No. l)ueei16

4.10001 EL,0ll9-t0 l5 t)ec 2012

2. L-ertilied ltel'erence Marerial (ClUvl)

dl ee{LXq Exp. r-late

I l('07 7694 3 | Ntly 2r) | 3

IlC09756fr l0 Nov 20|.l

ll(107201? 3t tr4ar 20ll

I'age : I of 2

Modcl : plll00
Ilesolulion : 0.01 pll

Il) No. : t)ll-01

Slreath Marerial : Glass

I_errgllr: ll0 uln.

1'raccabi [1y

Naliorral lnslilrrtc ol' lr4etrology (l'huiluntl), ( N I lvll )

Trlcclhiliry

l)hysikulisch-'l'cclruischc llrrrrrlcsiutstall (l)-l-lJ), Cjct.nlat)y iutd

N.ational lustiturc ol'standuds untl Tcclurology (NlSl,), tJ.S.A., S.lt,M
.

Approved by

( .takkrir'flrorrgclrai )

lvlanaging f)ireclor

Errvirourrrenl :

SerialNo. : YS1605377 ilti
Arnbient'lerrrperalrrr.e : (25 | 2)

Relarive llurnidily ; (50 t 15)

Datc of Calibralion : l5 Augrrsf 20ll
l)ate of lssuc : l 5 Augusr 20 t I

calibratio'I\Ielhod : l'-hotrse trtelhod cAl,-M4201 di'cct 
'reasrr'euleul 

by rrsiug sra.(rard vorrage caribrator
and using certified r.efcreuce nraler.ial (CRM)

llcfcrertce sla.dard lttsl'ttttrettls : 'l'his certilicariorr is traceablc to tlle lntenlallonal systcrn ol'tJnits
L i\,1 uh iplodur:r Calibr.ator

L,

%

4.006

6.ti66

9.t80

l
t(
I
I)

,/zz /
Reviewctf lry : ,rfl4 /

t S;l* Cl*,,tl,.tl-u f

Tcclurical lvlanager.

'l'ltc rrrrcclllirrlies alc lor. a r:,rul'irlcnr:c ;rlofralrifity ol' a;iploxirnatdl' 95%

I ltl:' (:r:llili"illu tlir), lt{)l lre fcl,totIrr:t:rl rrllt.:r lltrrrtirr lirll u\c\:l)l \\itlrtlrul,r rr,r'iuillr:rr irPlrn,r;rl ,,l llrr;( itlilrt.ltt:t.lr{,o.ltri
(,\l lrrt)tl ill N4-14
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1-,1\ L ce'til'icare of'caribratio'

Certilicate No. : 421038-l

Ilesult of Calibration :

UUC Coldlalon As-lleceivcd : Cootl

Funcliou : Elcctrical nteasurenrenl .

pl I nretcr

l'cr lil'urinu srirndartl culvc tly Nlrrhillnrrlrrer ('llilrrlttl.ll pl | (q,7) urrtl (7. I())

Funclinl I 1llI nreler rvitlr clcclrode

l'ctlirr'tnirtu a lltt'cc - bttllcr'stirrtrlar.rl crrrvc usiug [rrrllcr'ntrnrirlrl pl | (,1,7) arrtl (7, I0)

Adjustnrcnl Culvc

at noniinal plI

Staudanl llul'l'er

(pll)

UUC lteading

(pll)
C'olrcctiorr

(pll)

|'incct titiIty

(tpll)

1,7
4 0()6

6.866

.1.00

6.87

0.01

0,00

0 01|

0.020

1 I0
6 u66

9.1 80

687

t) . lL)

-0 0I

-0.0I

0 020

() 05l

Bsuitul

UUC : tJnit tlnder Claliblirrion

'l-ltis rcported unccr'lairtty ol'ttteasurnrenl tvas basetl ou a stundard unccrlainly ntultilllied by a coverage lacror k - 2,

provirling a lcvel ol' conlitlcnce o l' approx iuralcly g 5%' 'lllr-,t)'- qi'.U,{

l'age :2otl

Adjusllneut Curve

at nontinal pll

Applietl Voltage

( niV)

Nonriual Valur:

(pll)
UtlC ltearliug Corrcction

( rnV)

Li rrcertai l ty

(tnrV)( pll nlv )

1,7
177.4800

0.{)000

'l

1

4.00

7.01

t78

I

0 58

058

1 ,l(l
0.(xxx)

- 177.4ri0()

l

l0

7.0I

t0.00

I

111

-l

0

() 5tJ

058

N4-15
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CERT.No.: HS-J17H

Calibration date 2 August 2011

Account uifu rer.fi.tea.6au{rft rreiir {rffn
tnlfi 7 noflililnluAu 2a nuuflunluiu
u!e{qoilr'tn tanr4{nr nliltYlTtul'l1unr

TEL: 0-2939-4370-9

Contact

Avg Room TemP :20 o C

Avg Water TemP r20 o C

Air Pressure :760 mmHg

Salinity 0 PPt

Harlkul Sclence Co.,Ltd.

694 Soi Ratchadanivet24 PracharatbamPen'Samtaennokl

Huay-Kwang, Bangkok 10110 let:0-2274-2456 fax:0-271 4'2443

tmall :info@hailkul.com,ml@hailkul.tom

Model :

S/N :

Probe

S/N

rD. NO.

Air Temp, ref

Barometric ref

Water Temp ref

Technician

Gertificate of Calibration

YSt 5100

01H1079 AB

YSt 5010

0'tH1262

s/N. E00522

s/N. E00522

s/N. 12775

Vara B.

Calibration Details

Calibration Point

Measurement 1 (mg/l)

Measurement 2 (mg/l)

Measurement 3 (mg/l)

Measurement 4 (mg/l)

Measurement 5 (mg/l)

Measurement 6 (mg/l)

Measuroment 7 (mg/l)

Measurement B (mg/l)

Measurement 9 (mg/l)

Measurement 10 (mg/l)

1000/o air sat.

(@20"C, DO = 9.09 mg/l)

9.09

9.09

9.09

9.09

9.09

9.09

9.10

9.10

9.10

9.11

(status)

(PASS)

(PASS)

(PASS)

(PASS)

(PASS)

(PASS)

(PASS)

(PASS)

(PASS)

(PASS)

(status)

Mean Measurement

Inaccuracy

9.10

0.01

mg/l

mg/l

Overal Status (PASS)

1) This certificate is issued based on the result that are found as shown on

date and place of test onlY.

2) The calibration procedure followed in accordance with Harikul Science Co'' Ltd.

3) This result shall not be used for advertising purpose' 
.

Explratlon Date : 2 August 2012

\--.===-

Accuracy = +/- 0.03 mg/l (@ 20 mg/l)

Technician Signature

0t4-L6
Laboratory Manager
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AA296/2011

l'il' tlrc Iicltcr

MAINTENANCE REPORT AND IPV TEST CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100/300

t^l4-17

PerkinElmer Ltd.290 (1st Floor)Raintree Office Garden, SoiJapanese School(Rama 9 Soi 17), Rama g Road,
Kwang Bangkapi, Khet lluay Kwang, Bangkok 10320, Thailand

Page 1 of 5

ustomer I SPS Consulting Service Date Tested: December 23.2011

Address ; Paholyotin 24,

Recommendation Recertification
Period 6 Monilrs

Recertification Due: June 17,20,t2Khet Chatujak

Bangkok Date Last Certified:

Visit Number:

June 17,2011

Usef Name; Khun Sreenuan 1 oI2
Phone: o2-939s6s8-9 PerkinElmer Phone: o2-719-6420 ext 206

Fax: 02- PerkinElmer Fax: 02-31 8-5597

FIGURATION TESTED

ODEL SERIAL NUMBER

Analyst 100 040N7112303

HGA B5O 850S2060107

801 S2071 902

FIAS 1OO

T STANDARD USED PART NUMBER EXPIRATION DATE

opper N9300183 Jul 15.2012

FAAS Mixed STD Jan 15,2012
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Perkin 6

Iitr tlrc Ilt'tter

AA296/201 1

MAINTENANGE REPORT AND IPV TEST CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100/300

!.r4-18

PerkinElmer Ltd 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17) Rama 9 Roacl,
Kwang Bangkapi, Khet lluay Kwang, Bangkok 10320, Thaitand

Page 2 of 5

SERIAL NUMBER

. OPTIC CHECKS

040N71 1 2303

A. Optical alignment condition (if necessary)

B. Condition of Mirrors,Lenses etc.

C. D2 and HCL beam adjust (if necessary)

. ELECTRONICS CHECKS

A. Power Supplies

+ 5.00 Vdc I 0.2 Vdc

+11.50Vdc+02Vdc

+1500Vdc+1.0Vdc

- .15.00 
Vdc 1 't 0 Vdc

B D2 Power supplies

+150 Vdc

+ 450 Vdc

C PMT Power supply

- 250 Vdc

. GAS SYSTEM CHECKS

A. Leak test all internal and extenal gas box joints

B. All gas box safety features

C. Burner system including nebulizer and all o-ring and gasket

D Drain system

E. Flame Interlock Shutdown Correct?

. WAVELENGTH ACCURACY TEST

A. Cu Lamp wavelength 324.8 nm + 0 3 nm.

B. Ni Lamp wavelength 232.0 nm + 0.3 nm.

C Zn Lamp wavelength 213.9 nm + 0 3 nm.

DATE TESTED December 23.20'11

+489

+ 11 36 Vdc

+ 14 89 Vdc

- 15 0B Vdc

tSZ g Vdc

481 Vdc

-241 8 Vdc

324 64 nm.

nm.

nm,

231.94

213 86

@
@
F!

@
@
E
@
@
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M296/2011

l'irr thc lJt'ttcr'

MAINTENANCE REPORT AND IPV TEST CERT'IFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100/300

t^t4-L9

PerkinElmer Ltd 290 (1st Floofl Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,
Kwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand

Hage J ot b

SERIALNUMBER 040N7112303 DATE TESTED December 23.2011
PERFORMANCE TESTS

.A. Neutral density filter checks with Copper (324.8 nm)

Neutral Density Filter 0.2 1 1096 0 203 Abs

Neutral Density Filter 1.0 1 10% 1 003 Abs

B. AA Baseline noise test with Copper (324.8 nm)

Integration time = 0.5 seconds

Replicates = 99 times

Spect SD < 0.001 Results 0.000

C. AA-BG Baseline noise test with Copper (324 8 nm)

Integrationtrme = 2 seconds

Replicates

Spect. SD

= 99 times

< 0.005 Results 0.001

D. Flame sensitivity with Copper (324.Bnrn)

(5 nrg/L Cu Standard a read time of 10 seconds

10 replicates, slandard burner) GEMTIP nebulizer

Sensitivity > 0.30 Abs. Results 0.321 Abs
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44296t2011

[ir tlrc Bcltat

MAINTENANCE REPORT AND IPV TEST CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

HGA850&AS800

t^t4-20

PerkinElmer Ltd 290 (1st Floor) Rainlree Office Garden, Soi Japanese School (Rama 9 Soi 17) Rama 9 Road,
Kwang Bangkapi, Khet lluay Kwang, Bangkok 10320, Thailand

SERIAL NUMBER 85OS2060107 DATE TESTED December 23,2011

. PERFORMANCE CHECK FOR FURNACE

A. All output power supplies

B. Internal & External gas flow

C. Contracl Cylinder ( replace if necessary )

D. Quartz Wndows

E Gas Tubing and Joins

F. Cooling System

. AUTOSAMPLER CHECK

A. Arm and gears

B Sample and Rinse Pump

C. Tray and Sensors

Eil
M
E
M
M
M

Ed
M
Eil

. PERFORMANCE TEST FOR FURNACE

Test using Chromium

1. Standard Deviation after 5 replicates of blank < 0.005

2. Characteristic mass ( 5 ug / L for Cr, 3 pg/0 0044 A-s )

Peak Area

Relative Standard Deviation < 2 %

ACTUAL VALUE

0 001

2.9 po | 0.0044 A-s

0.1651A-s

1.70%

Page 4 of 5
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lirr'tlrc lictto'

AA296/20'11

MAINTENANCE REPORT AND IPV TEST CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100/300

u4.21

PerkinElmer Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17) Rama 9 Road,
Kwang Bangkapi, Khet tluay Kwang, Bangkok 10320, Thailand

Page 5 of 5

SERIAL NUMBER

Remarks :

040N71 1 2303 DATE TESTED December 23,20'11

filter refer to data sheets

This is to certify that the above tesl

trn
s have been perfomed and the configuration tested

meets

does not meet

the PerkinElmer Specifications listed on tlris certificate.

This certlficate does not modify PerklnElmer's standard terms and condition of sale.

including warranty lerms.

Service Depa rkinElmer Ltd.

Authorized Representative :
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lcP237lzl',t1

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA s3OODV

Page 1 of 4

a4-22

perkinElmer Ltd.2g0 soi 17, Rama g Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand

Customer : s.P.s coNsuLTINc SERvtcE co.,Lm. Date Tested: December 16' 2011

ddress i '7 q. nnn lolu z4

Recom mendation Recertification
Period 6 Months

ffi Recertlfication Due: June 14,2012

@ Date LastCertified: June 14,2011

UserName:@
hone: 02-513-4221 ext4lo

Visit Number: 'l ot 2

PerkinElmerPhone: ffi
ax: W PerklnElmer Fax: 02-31&5597

ONFIGUMTION TESTED ACCESSORI ES/COM PON ENT

NOT INCLUDED

TIMA 53OODV

SERIAL NUMBER

o77C7042401

Eiieo EeUtpMENT cALIBRATIoN NUMBER EXPIRATIoN

PV Methods

T STANDARD USED PART NUMBER EXPIRATION DATE

D9C.15,2012

sEP. 15,2012

DEC. 15,2012

NOV. 15,2012

CUSTOMER INITIALS

Standard N069-1579

N058-2152

lS Wavecalsolution N930-2946

nstrument Cal. STD4 N930-0221

USTOMER SUPPLIED COMMENTS

Yo HNO3

10 % HNO3
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For the llene.r

tcP23712011

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA s3OODV

Page 2 ol 4

aA-23

perkinElmer Ltd. 290 Soi 17, Rama g Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand

SERIAL NUMBER 077C7042401 DATETESTED December16,2011

. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF coil.

C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

E. Inspect and leak check pneumalics drawers.

F. Clean the exterior of the instrument.

@
@
@
@
@
E!

@
E
@

@
@

@
tr

OPTICAL CHECKS

A. lnspect and clean all optical components.

B. As reqiured, check and replace all purgefilters

C. Recheck optical alignment.

. COOLING SYSTEM CHECKS

A. Perform Dreventive maintenance on chiller.

B. Flush out the chiller every six months.

PERFORMANCE CHECKS

A. Torch View Alignment,

B. Wavelength Calibration.
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tcP23712011

For the Beltct'

MAINTENANGE AND IPV TEST CERTIFICATE MODEL

OPTIMA s3OODV

Page 3 of 4

t^l4-24

PerkinE|merLtd'2g0SoilT,RamagRoad.KhwangBangkapi,KhetHuayKwang.Bangkokl03l0,Thai|and

Perki

o77C7042401 DATE TESTED : December 16,2011
SER]AL NUMBER :

PARAMETER

Spectral Resolutlon : UV

SPECIFICATION FINAL VALUE

0.00589

0.00770

0,00759

As 193.695 nm

Ni 231.604 nm

Ni 341,476 nm

La 408.672 nm

Ba 455.403 nm

10.007

< 0.008

< 0.012

Spectral Resolution : VIS

Precision

:0.020
< 0.025

0.01575

0,02272

.,b KJU

7o K5U

.,'! K>U

% xbu

K5U

lb Kbu

< 1.0

< 1.0

< 1.0

< 1.0

< 1.0

< 1,0

0.31 %
Ae

Zn

Mn

La

Ba

Ba

193.656 nm

213,856 nm

257.610 nm

379.478 nm

455.403 nm

493.408 nm

190.800 nm

193.696 nm

220.353 nm

193.696 nm

213.856 nm

257.610 nm

379.478 nm

455.403 nm

493.408 nm

226.502 nm

257,610 nm

0.3 %

Detection Limits I Axial TI

As

Pb

As

Zn

Mn

La

Ba

Ba

cd

Mn

3(sd)

3(sd)

3(sd)

3(sd)

3(sd)

3(sd)

3(sd)

3(sd)

3(sd)

< 150 PPb

< 45 PPb

0.31 %

0.25 olo

-------T.n 
"t"

O.25 olo

0.79

1.23

1.92

9.50

ppb

pPb

pPb

ppb

Detection Limits : Radlal 2.84 ppb

0.17 ppb

0.43 ppb

0.06 ppD

0.09 ppb

23.24 ppb

BEC : Axial (lB X 50o0)/(ls-lB)

BEC : Radial (lB X 1000)/(ls'lB)
29.26 PPb
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tcP23712011

Frtr llv: Better

MAINTENANCE AND IPV TEST CERTIFICATE MODEL
oPTltuA 5300DV

Page 4 ot 4

w4-25

PerkinElmer Ltd. 290 Soi .17, Rama g Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand

SERIAL NUMBER 077C7042401 DATE TESTED December 16, 201 1

Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests

Etl
have been perfomed and the configuration tested

meets

does not meet

the PerkinElmer Specifications listed on lhis certificate.

This certificate does not modify PerkinElmer's standard terms and condilion of sale,

including wananty terms.

Service Depa

Aurhorlred Reprerentotivc:

Assistant Service Leader

inElmer Ltd.




