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Dried at 103 105 C

“ Laboratory and. Field: Methods
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1% Oil & Grease

12 pH
13 1 Selenum

a4 Suspended Solids

15 Totat Dissolved Solids
16 Total Kjeldahl Nitrogen
17 Zinc

'ﬁ"lﬁ]'ﬂ‘i‘l mwaww
1 Arsenic | Digestion, Hydride Generation/ Atomic Absorption
Specrrometnc Method L . '
2 - Cadmium Digestion, Direct Air-Acetytene Flame Method
3 Chermca{ Oxygen Demand Ctosedr_Reﬂux,ﬂtnme‘trlc Method _
4 Chromium y .Di'ge‘s'-i:ion Direct Air-Acetylene Flame Method .~ 1
5 , _tCopper | quesuon Direct Air-Acetylene Flame, Method'
6~ | Free Chlarine | lodometric Method S N
7. | Lead | . . o D;gestlen D|rect Air—AcetyLene Flame Method"',
8 Manganese | Digestion, DIFECL Air—Ac:etytene Ftame Method
9 Mé’rcury Digestion, Cold-Vapor Atomlc Absorpuon '
- Specwometnc Method
10 | Nickel Digestion, Direct Air-Acetylene Ftame ‘Method

1) Liquid-Liquid, Partition, Grawmearic Method
2) Soxhtet Extraction Method'
Electrometric Method .
Digestion, Hydride Generation/ Atomic Absorption
Spectrometric Method
Dried at 103-105 'C
Dried at 103-105 C
Macro-Kjeldaht, Titrimetric Method
Digestion, Direct Air-Acetylene Flame Method

180813587884

- APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 21 'ed. Washington, DC: APHA, 2005.
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aduft | CRERIEIY)
"1 | Biochemical Oxygen Cemand .t 5-Day BOD Test, Azide Modlﬂcanon Metnod
2 . | Cyanide ' Distillation, Cotorimetric Method
-3 Form'aldehyde' Distiltation, Colorimetric Method
|4 Hexavalent Chromium Fittration, Colonmetr;c Method
L_ 5 Phenols ' ' _Dnstlllatlon Direct Photometrlc Method
3 wnanadaeds
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2. APHA A\N\r\iA WEF. Standard Methods for ‘the Exammatlon of Water
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TISCH ENV[ROMENTAL, e,
* 145 S0UTH MiAMa Ave,

¥ ENVIRONMENTAL, | ‘;’lst:féog o%IBEVES’ OH 45002
I S C H : 877.263.7610 ToLL ¢reE
513,467.9009 FaX
WWWL.TISCH-FRV.COM

AIR POLLUTION MONITORING EQUIPMENT
ORIFICE TRANSKFER STAWDARD CERTIFICATION WORKSHEET TE-S025h

Date - Aug 24, 2012 Rootsmeter S/N 0438320 Ta (K} - - 298
Operator Tisch Orifice I.D. ~ 2262 ‘Pa {(mm) - 751.84-
: METER ORFICE
PLATE VOLUME | VOLUME DIFF DIFF DIFF ~ DIFF
OR START STOP VOLUME TIME Hg H20
Run # (m3) (m3) (m3) (min)} (wm) (in.).
1 NA WA 1.00 1.4270 3.2 2.00
2 NA. NA 1.00 1.0050 6.4 4.00
3 NA NA 1.00 0.8990 7.9 5.00
4 NA NA 1.00 0.8550 8.8 5.50
5 Na NA 1.00 0.7070Q 12.8 8.00
|
\

(x axis) {y axis) . (% axis) (y axis)
Vstd QOstd Va Qa
% 0.9850 0.6903 1.4066 0.9957 0.6878 0.8503
3 0.98085 0.9760 1.9892 0.5915 0.9865 1.2591
| 0.9788 1.0887 2.22490 0.9854 1.1006 1.4078
0.8777 1.1435 2.3326 0.9883 1.155¢% 1.4765
0.9724 1.3754 2.8132 0.982¢ 1.3903 1.7807
Qstd sleope () = 2.05266 Qa slope {m) = 1.285%34
intexcept (b} =  -0.01205 intercept (b) = -0.00763
coefficient (r) = 0.99998 coefficient (r) = 0.99998
v axis = SQRT[HZO(Pa/?GO)(298/Ta)] YV axis = SQRT[HZO(Ta/Pa}]
CALCULATIONS N
Vstd = Diff. Vol[(Pa-Diff. Hg)/760] (298/Ta)
Qstd = Vstd/Time

Va = Diff vol [(Pa-Diff Hg) /Pal
= Va/Time .
For subsequent flow rate calculations:

Ostd = 1/m{ [SQRT(H20(Pa/760) (298/Ta))}- b}
Qa = 1/m{ [SORT H20(Ta/Pa)]l- b}

Usen s 26096/16005 uNa1983507 ailneds 11.8/8




TECHNOLOGY PROMOTION ASSQCIATION (THAYLAND-JAPAN) / '\
CALIBRATION SER VICES AND ENVIRONMENTAL ANALYSIS DEPARTMENT l ,

$44/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK. 10250
_ CALIBRATION
TEL 0.2717:3000-24  FAX. 0-2719-9484 10008

. Cert.No.: 13CPO129 . -

Page.. 1 of 2
Certificate of Calibration
Equipment : ' pH Meter |
Modet : pH 700
Serial No. : 983068
1B No.: 7 -
Manufacturer Eutech
Made in: | Singapore

Submitted by : MINE ENGINEERING CONSULTANT CO.,LTD.
' 124/37 Moo 1 Rangsit-Phathumthani Road. Banklang, Mueng
Phathumthani 12000

Calibration Place: Labaratory Room (MINE ENGINEERING CONSULTANT CO. LTD )
Ambient Temperature : {245 - 25.6) ‘e (On-Site)
Relative Humidity : T {576 - 54.4) % (On-Site}

Calibration Procedure: In -house method ; CP-EC18/12
based on direct measurement by
using standard voltags calibrator and
certified reference materiat (CRM)

Calibrated by : Uthen Kankawee

Mol -
Approved Signatory
( ) Teerayooth Chuleelertwittayapon
{ ) Pornthippa Tameyakul
{ /) Malee Butkruea

Approved by !

Issue Date ; 04 June 2013

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

This cerlificate is kssued in accordance with the condiions of acereditation granted by the Thal Laboratory Accreditation
Scheme which hasassessed the measurement capability of the labaratory andits teaceability to recogrised national standards
and 1o the units of measarezent realised st the corresponding national standards laboratory. This certificate may not be
reproduced other than in full , except with the priar written approval of the head of Calibration services and environmental analysis
depariment.

- *
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Equipment : pH Meter Cert.No.: 13CPO129

Model ! pH 700 . Page.: 2 of 2
Serial No.:  ~ 983068
0 No. : -
Manufacturer : Eutech
Recelved Date : 1 June 2013
Condition As-Received: Used [tem
Cafibration Date : 1 June 2013
Reference : 1306-00020N-4

Condition of this calibrafion result
1. Reference Standard Instrument : Calibrator Digital Thermometer 1D No.130RCO18
Cerfificate No.12T2756 Due Date 13 July 2013
2 Reference Standard [nstrument : Calibrator Fluke 7418 S/N.9771002
Certificate No.12E3700 Due Date 07 Nov 2013
(Traceable to National institute of Metrology Thailand (NIMT))
3. Reference Standard Materials  : Cerdified secondary standard reference buffer solution
(The certified value was determined by measurements of samples
.with dedicated electrodes under thermostated conditions using
a high-resolution meter traceable to electrical primary standard)
{Traceable to PTB and DKD)

Material Manufacturer = Lot. No. - Exp. date

pH 4.006 Radiometer C01911 06 Dec 2016

pH 7.000 Radiometer . C01815 12 Dec 2016
. pH 10.012 Radiometer , C01917 08 Jan 2017

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

© 5, This resulf of calibration was found accurate as shown on date and place of calibration only.
Calibration Resuits

Performing standard curve by Fluke at p'H (4,7,10)

Standard :
Unit Under Nominal Voltage Actual Reading Uncertainty of - k
Calibration Vaiue | Input : ' . Measurement - | Factor
pH mv mV pH {ZmV)
pH Meler 4 177.48 177.5 401 0.058 200
S/N : 983068 7 0.00 00 7.00 0.058 2.00
10 -177.48 -177.5 1001 0.058 2.00
Performing three — buffer standard curve using buffer nominal pH (4,7,10)
Linit Under Standard pH Actual pH | Actual mV Uncertainty of k
Calibration Buffer Solution Reading | Reading | pH Measurement Factor
: (£pH)
pH Electrode 4.006 4.01 1777 0.010 2.00
No. 20118957 7.000 7.00 20 0.018 2.00
10.012 10.02 -171.9 0.056 2.00

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

factor k , providing a level of confidence of approximately 95 %.
-olg-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION SERVICES AND ENVIRONMENTAL ANALYSIS DEPARTMENT  isasnxoanml

5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

C'erﬁﬁcate of Calibration

V(N
N\

CALIBRATION
Ho.0408

Certificate No. ; 1373362
Page: 1of2

TEL. 0-2717:3000-24 FAX. 0-2719-9484

Equipment: pH Meter With Sensor

Manufacturer: Eutech This Certificate is issued in accordance with the conditions
of accreditation granted by the Thai Laboratory Accreditation

Model : pH 700 Scheme which has assessed the measurement capabifity

Serial No.: 983068 of the laberatory and its traceability to recugnised national
standards and o the units of measurement realised at the

1D Ne.:. - worresponding national standards taboratary. This certificate

Condition As-Recelved: Used item may not be reproduced other than in full, except with the prior
written anproval of the head of Catibration Services and

Received Date: 06 Seplember 2013 environmental analysls department.

Calibration Date: 09 September 2013

to 10 September 2013

Reference: 1309-0337WN Submitted by: Mine Engineering Consultant Co.,Ltd.

Amblent Temperature: {25 ¥ 33 °C

Relative Huridity: (50 £ 20} % 124/37 Moo 1 Rangsit-Phathumihani Road Banklang Mueng

Phathumthani 12000

Procedure used:

Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with

The temperalure scale used was based on IT3-80.

Condition of this result of calibeation
4 Reference standards instuments :

{nstrument Model Serial N, Certificate No. Due Date ‘f_“
1) Digital Thermometer 1529 ATABOY 131900 14 Aug 2014 i
5627-12 555541 131900 14 Aug 2014

2) Industrial Platinum Resistarce Thermemeter
= Fhis result of calibration was found accurate as shown on date and plagce of calibration only.
3.This Certiﬁcation is traceable to the Internationai System of Unit maintained at:-

-Nationat Institute of Metrology Thailand (NIMT)

C?t

Approved Signatory : ___/

calibrated by :  Thanavit Chanternduang
11 September 2013 £

1 1Monrudee Kagwsen

Issue Date: Mitr Veeratham

[ 1Teerayooth Chuleelertwittayapon

{ndustrial Platinum Resistance Themometer {IPRT) into liquid bath termperature contraller. : . ;‘_r-'-

Usenunsil 26096/16005 uNa12855m7 allnzds
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Cert. No.: 1373362
Page.: 2 of 2

Result of Calibration:- Without Adjustment
Function: ' Temperalure measurement
This equtpmeni was connected with Temperature Sensor S/ g3xX052911
Dimension of probe : Diameter 3 mm., Length 116 mm. Sheath material : Stainiess Steel

Immersion Standard uyc* : Uncertainty
Depth . Temperature  Reading Error of Measurement
{ mm.) (°C) (°C) (“C) (£C)
110 25.0021 25.1 0.0979 042

UUC" Unit Under Calibration
The reported unceriainty of measurement was based on standard uncertainty multiplied

by a coverage factor k = 2, providing a level of confidence of approximately 95%.

000~
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) / t\
CALIBRATION SERVICES AND ENVIRONMENTAL ANALYSIS DEPARTMENT \l ,

534/4 PATTANAXARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK. 10250

CALIBRATION
TEL. 0-2717-3000-24  FAX. 0-27]9-9484 100008

" Gert.No.: 13MM329

Page.: 1of 3
Certificate of Calibration
Equipment : Electronic Balance
Model : AZ214
Serial No. : 28092281
1D No. : -
‘Manufacturer : Sartorius
Submitfed by : MINE ENGINEERING CONSULTANT CO.LTD.

124/37 Moo 1,Rangsit-Phathumthani Road,
Banklang, Muang,
Phathumthani 12000

Location: " Laboratory

Ambient Temperature : {2510 )°C
Relative Humidity : (60£30)%
Calibrated by : ' Somchai Dumwor

Approved by : . (ﬁw

Approved Signatory
( ) Teerayooth Chuleelertwittayapon i
() Porathippa Tameyakul '
{ ) Pailhip Taeliengtham
{/) Suwit trojai

Issue Date ; . 4 June 2013

" The uncertaiaties are for a confidence probability of approximately 895%.

This certificate is issued in accordance with the conditions of accreditation granted by the Thai Labocatory Accreditation
Scheme which has assessed the measurement capability of the labovatocy andits traceabilily to recognised mational standards
and to the units of measurement realised at the corresponding nationad stzndards laberatary. ‘This certificate may not be
reproduced other than in full , except with the prior written approval of the head of Calibration services and environragntal analysis
department

f UssnUnsi 26096/16005 U NaId58n7 alineds .8/13




Equipment : Electronic Balance CertNo.- 13MM329
Manufacturer : Sartorius ’ ‘Page: 2 of 3
Modef: AZ214

Serial No. : 28092281

D No.: .

‘Received order : 1 June 2013

Condition As-Received:  New llem

Calibration Date : 1 June 2013

Reference: - 1306-0002-3 ON

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-0B01 according to direct

measurement method against standard welght.
Candition of this result of cafibration

1. Reference standard instruments:-
instruments Model Serial No. ID No. Test report Ng. Dye date -

1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0006-13 19 Feb 2015
9. This result of calibration was found accurate as shown on date and place of calibration enly. ‘
3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transagtion.
5. This certification is traceable to the Internationai System of Unit maintained at-
- National Institute of Metrology (Thaitand).
Result of calibration () Without Adjustment () After Adjustment by External Calibration
Range capacity | 0 g to 220 g Resolution 0.0001 g

Before Adjustment:

. _ Balance ; Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (9) ' {g) {tmg) (k)
100 : 100.00G0 £.0000 0.20 2
260 199,9995 +0.0005 029 2
After Adjustment ;
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading { 9)
100 0.00005
200 0.00005
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Cert.No.: 13MM329

Equipment : Electronic Balance

Manufacturer: Sartorius : Page: 30of 3

Model : AZ214

Serial No. : 28092281

D No.: -

Received order 1 June 2013 g

Condition As-Received :  New Ttem -

Calibration Date : { June 2013 i )

Reference : 1306-0002-3 ON ' .

Result of calibration .

2. Effect of off center loading N
A mass of 50 g was placed to varigus position on the pan. ‘

Front Front Front

The weighing machine reading error oblained is given in the table

Positiond  Pesition 2 Position 3 Pasition 4 Poslition 5
(g) (g} (g) {g9) (9)
0.0000 +0.0001 +0.0001 0.0000 +0.0001
3, Departure from nominal value
Balance Measurement
Applied Weight Reading Correction  Uncertainty
(g} {g) {dg) {tmg)
Unload 0.0000 0.0000 0.11
1 1.0000 0.0000 0.42
2 2.0000 0.0000 012
5 5.0000 0.0000 0.12
10 10.0000 0.0000 012
20. 20,0000 0.0000 0.13
50 50.0004 .0001 0.14
60 ' 60.0000 0.0000 0.16
70 §9.9999 +0.0001 0.17
100 100.0001 -(3.0001 0.20
200 200.0000 0.0000 0.23

The reported uncerainty of measurement was based on a standard uncerial
factor k , providing & tevel of confidence of approximately a5 %.

-0do-

Maximum difference between
off-center and central loading

(g)
0.0001

Coverage

Factor

(k)

205 .
2.05 :
2.04
204
205

2

MR DN NN

nty mutliplied by a coverage
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w/m I\ :
CALIBRATION SERVICES AND ENVIRONMENTAL ANALYSIS DEPARTMENT \l ,

53414 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

. CALIBRATION
TEL, 0-2717-3000-24  BAX. 0-2719-9484 Ne 0008

Cert. No.: 13TM1168
Page.: 1 of 3 '

Certificate of Calibration

Equipment : Diying Oven

Model ; DOVS3A

Serial No.: -

;D No.: bven 1

Manufacturer : KWF

Submitted by : | MINE ENGINEERING CONSULTANT GO.LTD.

124/37 Mao 1, Rangsit - Phathumthani Road,
Banklang, Mueng, Phathumthani 12000

Location : Laboratory

Ambient Temperature : (26 £10)°C

Relative Humidity : (50%£30)%

Calibrated by.: Sommai Naknawa -
Approved by : ~ge™”

Approved Signatory
{ ) Teerayoath Chuleelertwittayapon
( ) Pomthippa Tameyakul
( ) Paithip Taetiengtham
{ ) Viporn Tantiyawutti

issue Dafe: 6 June 2013

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

This certificate i issued in accordance with the conditions of accreditation granted by the That Laboratery Accreditation

| Scheme which hasassessed the measurement <xpability of the laboratary and its traceabllity to recogmised uational standards
apd to the units of measurement reafised at the corresponding national staudards laberatory. This certificate may not be
reproduced other than in full , excepl with the prioc written approvai of the head of Calibration services and environmental analysis
department. .
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Cert. No.: 13TM1168

Equipment : Drying Oven

Model : DOVS3A Page.; 2 of 3
Serial No. : - L

1D No.: Oven 1

Manufacturer: KWF

Received Order : 1 June 2013

Condition As-Received : Used [tem

Calibration Date : 1 June 2013

Reference : 1306-0002-2 ON
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT02 according to direct
measurement method with Data Acquisiion which connected with Resistance Temperature
Detector { RTD ) andfor Thermocouple Type T.

The temperature scale used was based on 1TS-90.

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

Instrument Model Serial No. Cert. No.

1) Data Acquisition 34970A MY44050010 131353
2. This result of calibration was found accurate as shawn on date and place of calibrafion only.
3. This certification is traceable to the international System of unit maintained at :-

" _ The Nationa! Institute of Metrology ( Thailand ) NIMT.

_ The National Measurement Institute ( NML ), The Commenwealth of Ausiralia

Due Date
7 Mar 2014

Result of Calibration :-
Function of UUC*: Temperature Source

Fresh air setting : Close
) Ref. Std.iD No.:
Calibration Point
Position : 104°C 110°C, 120°C |
2 4 1. 3RTD201 D111
A 5 3 2 3RTR202 30112
1 3 3RTD203 3D113
alref}
o 4 _ 3RTD204 30114
H § | H2 g 5 3RTD205 30115
— e 6 3RTD206 D116
574 Wr‘z“?'j 2j}' c / 7 3RTD207 30117
A\ § .~ Of 7 8 3RTD208 30118
- ' 2 g (ref.) 3RTD209 30119
- 7 -
Probe Installation Details : Dimension of Chamber :
a= 5 cm H= .35 m
b= 5 m W= 0743 m
c= 5 cm 0= (.35 m y
Capacily = 0.05 m? :

UsenTuUasT 26096/16005 una1Id35n) ainsds
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Equipment : Drying Gven Cert. No.. 13TM1168
Model : DOVEEA Page.: 3of 3
Serial No.: -
ID Na.: Gven 1
manufacturer : KWF
Received Order: 1 June 2013
Condition As-Received : Used ltlem
Calibration Date : 1 June 2013
Reference : 1306-0002-2 ON
Result of Calibration :- (*} Without Adjustment
Function of UUC* : Temperature Source
Environment during callbration
Beginning | End
Temp.{'C) 29 20
REL.Humi.(%) 37 36
[AC Supply (Volt 229 230
. Calibration Juc uuc Temperature Temperature Qverall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
("G) (c) | (¢ (£°C) (°C) (°c) |_(#°C) K
104.0 104.0 104.0 026 2.1 41 0.63 2
1100 1105 1105 0.44 30 46 1.1 2
[ 1200 120.5 120.5 0.39 33 5.2 1.1 2
[ Calibration Measured Temperature (°C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 {ref)
1040 102.616 105.790 | 103.806 1 104.911 | 105.858 105.582 | 101,855 | 103.987 103.855
110.0 107.932 111.623 | 109.698 | 110.830 | 111.967 | 111.826 | 108.088 | 109.690 109.236
1200 117.553 121.604 | 119.400 ] 120.842 | 121.087 | 121.826 | 117.7¢4 119.557 119.048

Average® ; The average of 30 values in each position.

‘Temperature stability : One-half of the greatest maximum difference of measured lemperature at any one sensar.
Temperature uniformity : The maximum difference of measured temperatures al any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Diffrence of the maximun and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncerainty of measurement was based on a standard uncertainty multiplied by a cuverage
factor k, providing a ievel of confidence of approximately 25 %.

<lo- - é"
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TECHNOLOGY PROMOTION ASSOCIATION (THALLAND-JAPAN) / '\
CALIBRATION SER VICES AND ENVIRONMENTAL ANALYSIS DEPARTMENT l ,

53444 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK. 10250
! L CALIBRATION
TEL. 0-2717-3000-24  FAX. 0-2719-9484 No.0008

Cert.No.: 13C3061

Page.: tof 3
Certificate of Calibration

; Equipment : Spectrophotometer
; Medel : 723C »
i Serial No. : 2C44301043
‘ Ib No..: ' -

Manufacturer : KWF

Made in: -

Subrﬁitted by : MINE ENGINEERING CONSULTANT CO, LTD.

124/37 Moo 1 Rangsit-Phathumthani Road. Banklang, Mueng -
Phathumthani {2000
Calibration Place : Laboratory Room (MINE ENGINEERING CONSULTANT CO.LTD )“

Ambient Temperature : (25.8-24.8) 'C  (On-Site)
Relative Humidity : (55.2 -51.9) % (On-Site}
Calibration Procedure: in-house melhod : CP-EC18/15

' based on direct measurement by
: using wavelength standard filtter and
o . ' absorbance standard fiiter -

Calibrated by : Uthen Kankawee

Approved by ; WAL‘,

Approved Signatory
( )} Teerayooth Chuleelertwittayapon
! { ) Pornthippa Tameyakul
! Jf Malee Butkruea

Issue Date : 04 June 2013
The uncertainties are for a confidence probability of approximately 95 %.

This certificate i5 isued.in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurentent capability of the laboratory and ifs traceability to recopnised nationat standards
ard to the units of measurersent realised at the corresponding national standards laboratory. This certificate may oot be
reproduced other than in fulf , except with the prior written zpproval of the head of Calibration services and environmental amalysis
departnient. -

TP

? Usewutasi 26096/16005 uNa1IA33m7 alnsds

u.8/19

5




Equipment Spectrophotometer Cert.No.: 13CS061

Model : 723C Page.: 20of 3
Serial No. : 2C41301043

D No. : -

Manufacturer : KWF

Received Date : 1 June 2013

Condition As-Received: Used ltern

Calibration Date : 1 June 2013

Reference : 1308-00020N-5

condition of this calibration result
1. Reference Standard Material :-

Matarial Serial No. Certificate No. Due date
1) Absorbance standard set 8331 37120 20 Mar 2014
2) Wavelength standard set 8417 37123 20 Mar 2014
3) Wavelength standard set 8418 322 20 Mar 2014

2. This certificate was certified only for the instrument we calibrated.

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

4. This cerlification is traceable to the International System of Unit maintained at:-
- Nationat Physical Laboratory {NPL) , The United Kingdom of Great Britain and Northern freland
- National Institute of Standards and Technolagy (NIST), The United States of America

5. Speciral Band Width : 4 nm
Scan Speed : - nm/min

Calibration Results : without adjustment
Wavelength Accuracy

Certified Values of Reading Uncertainty of k.
Reference Material {(nm) (nm) ‘ Measurement {&nm) Factor
361.11 ) 360.9 0.13 2.00
460.15 460.1 0.13 2.00
513.23 513.3 017 2.09
58543 _ 584.9 0.12 2.00
B 637.95 637.8 0.13 2.00

Usenutngii 26096/16005 UNa183507 ailnsds
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Equipment : Spectrophotometer | Cert.No.: 13C3081

Model : 723C Page.: 30of 3

Serial No.: 2C41301043 pe

ID No. : -

Manufacturer : KWF

Received Date © 1 dune 2013 .
Condition As-Received: Used ltem

Calibration Date : 1 June 2013

Reference : 1306-00020N-5

Calibration Results : without adjustment
Photometric Accuracy

Wavelength Certified Values of Reading Uncertainty of k
{nm) Reference Material (Abs) (Abs) Measurement {+Abs) { Factor
Zero 0.000 0.0028 2.00
440.0 0.5600 0.558 0.0041 200
0.7343 0.733 0.0034 2.00
1.0638 1.063 0.0066 2.00
Zero 0.060 0.0028 2.00
546.1 05243 0.522 0.0036 2.00
0.6881 0.685 0.0030 2.00
0.9954 0.993 0.0039 2.00
Zero 0.000 0.0028 2.00 _
635.0 0.5427 0.539 0.0034 2.00 - *
0.6863 0.681 0.0029 - 2.00
0.8910 0.986 0.0036 2.00
Remark

. Each individual filter is measured against the empty filter holder (blank) used fo zero the spectrophotometer

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

-o0o-

‘ mfj.?‘l;.‘-
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