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g Arsenic Digestion, Hydride Generation/Atomic Absorption }j
Spectrometric Method i
2 Biochemical Orygen Demand | 5-Day BOD Test, Azide Modification Method t
3 Cadmium Digestion, Direct Air-Acetylene Flame Method
4 Chemical Oxyg:n Demand Closed Reflux, Titrimetric Method
5 Color ’ ADMI Weighted-Ordinate Spectrophotometric Method !
6 Copper Digestion, Direct Air-Acetylene Flame Method ’
7 Cyanide Distiltation, Colorimetric Method
8 Formaldehyde Distillation, Colorimetric Method ‘
9 Free Chlorine fodornetric Method ‘
10 | Hexavalent Ch'.rmiuni Filtration, Colorimetric Method f
11 Lead Digestion, Direct Air-Acetylene Flame Method E
12 Manganese Digestion, Direct Air-Acetylene Flame Method \
13 | Mercury Digestion, Cold-Vapor Atomic Absorption ‘
Spectrometric Method
14 Nickel Digestion, Direct Air-Aretylene Flame Method .2
15 | O & Grease 1) Liguid-Liquid, Partition-Gravimetric Method i
2) Soxhlet Extraction Method ?
16 o]y Electrometric Method ‘
17 Phenols Distillation, Direct Photometric Method
18 | Selenium Digestion, Hydride Generation/Atomic Absarption
Spectrometric Method l
19 | Sulfide 1) ZnS Precipitation, Colorimetric Method :
! 2) Zn$ Precipitation, lodometric Method \
20 ‘ Temperature Laboratory and Field Methods |
21 | Total Dissolved Solids Dried at 180 °C B
22 Total Kjeldahl Nitrogen Macro-Kjeldahl, Titrimetric Method l
23 | Total Suspended Solids Dried at 103-105°C ‘
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/ 24, Trivalent Chromium....
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24 | Trivalent Chro mum Digestion, Direct Air-Acetylene Flame Method; .
Filtration, Colorimetric Method; Calculation !
25 |Zinc Digestion, Direct Air-Acetylene Flame Method
) =

APHA, AWWA, V. ’F. Standard Methods for the Exanunation of Water and
Wastewater. 22" ed. Wast ington, DC : APHA, 2012,
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1. pH 14. Chromium (Hexavalent)
2. Total Suspended Solids 15. Copper

3. Total Dissolved Solids 16. Lead

4. BOD 17. Manganese

5. COD 18. Mercury

6. TKN 19. Nickel

7. Oil & Grease : 20. Scienium

8. Phenols 21. Zinc

9. Formaldehyde 22. Cyanide

10, Sulfide 23. Free Chlorine
[1. Arsenic 24. Temperature
12. Cadmium 25. Color

13. Chromium (Total)
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— MINING ENVIRONMENT CONSULTANT CO,, LTD.
supsg Iaumwemaluussmealagsialil
R AUl 1 $3hss | musdos ol |sundn 24 ol | Aundo 1 Bow undo 19+ — .
TTIUANY T 3 3 3 [ ; IBNTINTIVNIA
mg/m ppu | mg/m ppm | mg/m | oom | Ug/m | ppm | mg/m ppm
Carbon Monoxide (CO) | 34.2 3 10.26 9 - - - - - - Non-Dispersive
‘. Infrared Det:ction
Nitrogen Dioxide (NO,) 0.32 0.17 { - - - - - - - - Chemilumineécence
| Sulfur Dioxide (SO,) 0.78 | 0.75 | - - 0.30 | 0.12 - - 0.10 | 0.04 | Pararosaniline
Total Suspended ; .
Particulates (TSP) - _ - 1033 | - - -} 010 | - | Gravimetric-High
Volume
Particulate Matter - - - 0.12 - - ‘ - 0.05 - Gravimetric-1igh
< 10 microns (PM-10) i Volume
Ozone (0,) 020 | 0.0 - - - - - - - - | Chemilumine.cence
Lead (Pb) - - - - - - 1.5 - - - Atomic Abso: ption
1 ’ Spectrometer
fian : dsennmenssumsFaunedenud i atud 24 wa. 2547
wnamg : * Aundnsviada




MINING ENVIRONMENT CONSULTANT CO.,LTD.
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. - finn , quuaminmual=Tow] ¥
I1dy AT T wae
ata . dszan | dszan | dszan | dsmem | dszam
1 2 3 4 5
i. & ﬂéuuh:iﬂ (Colour, Odour - i 5 5 5 -
and T:;sxc)
2. gunnil (Temperature) oc ] 5 5 s -
3. | arwdlunsauasana - 3 5090 | 5090 | 5090 -
4 BanFIIUAzale (DOY P20 un /a. 3 £50 £4.0 £20 -
5. | 3leR (BOD) P8O - 5 LS *2.0 4.0 -
€. uuaﬁﬁundﬂﬁé’ﬂa{uvfm-.m P80 BuRBus b *5,000 | *20,000 - -
(Total Coliform Bacteria) 100
7. | uuafiSonquinonladvesu P80 - 3 #1,000 | %4,000 - -
(Fecal Celiform Bacteria)
8. Tuimsa (NO,) Tuwnwiay un/a. 5 5.0 5.0 5.6 -
Tulasioy
9. | wowTudey (NH Yumizy " T 0.5 0.5 0.5 -
Tulasioy
10. | Wusa (Phenols) 5 0.005 0.005 0.005 -
1. NHIURS (Cu) - b 0.1 0.1 0.1 -
12, ] anha (N T 0.1 0.1 0.1 .
13 uaIme (Mn) 5 1.0 1.0 1.0 -
14, | Fanz® (Zn) N B 1.0 1.0 1.0 -
15 | unAidion (Cd) " 5 0005 | 0.005° | 0.005+ -
0.05 ** 0.05% | 0.05° -
6. | Tasdlouyiis@nyrandun " 5 0.05 0.05 0.05 -
{Cr Hexavalent)
17. | mzfia(Pb) - 5 0.05 0.05 0.05 -
18, | Usomianus (Total Hg) - 5 0.002 0.002 0.002 -
19. aIINY (As) " ] 0.01 0.0] 0.01 -
20. | lworlud (Cyanide) - 5 0.005 0.005 0.005 -
21 SuluaAnINTId (Radioactivit~)
-fivattuearh (wRIABLIA/A. 5 0.1 0.1 0.1 -
- fisaduet v 5 1.0 1.0 1.0 -
22 | missidapRvuazdaiviany unJa. 5 0.05 0.005 0.005 .
anoTuntua (Total
lL Organochlorine Pesticides)
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23. | *AN(ODT) Tulrrnswe. 3 1.0 1.0 1.0
24. | DworFriasan (Alpha-E L) - 3 _0.02 0.02 0.02 .
25. | daaiu (Dicldrin) " ) 0.1 0.1 0.1
26. | ®aAiu{Aldrin) - T 0.1 0.1 0.1 -
L
27. | wimrasiuazmlninas " ] 02 0.2 02 -
Sven 1w (Heptachlor
&Heptachlor epoxide)
28. | wunsu (Endrin) - 5 ‘hirsonsrsnu e Izms -
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- Total Suspended Particulates

- High Volume Air Sampler & Blower
-No. 18, 18
-No. 19, 19
- No. 20, 20
- No. 22,22
- No. 25,25
- No. 31, 31

T |
PaInIBING

- Electronic Balance S/N.14245322

MnIvInNziguMmi
1. pH

2. Total Suspended Solids
3. Total Dissolved Solids
4. Sulfate

5. Total Iron

6. Lead

7. Cadmium

8. Arsenic

9. Zinc

10. vManganese

- pH Meter S/N JC00085

- Electronic Balance S/N 1228510730
- Hot Air Oven S/N B493.0613

- Electronic Balance S/N 1228510730
- Hot Air Oven S/N B493.0613

- Spectrophotometer S/N 752512006
- Spectrophotometer S/N 752512006

- Atomic Absorption Spectrophotemeter

S/N. 8516

- Atomic Absorption Spectrophotometer

S/N. 8516

- Atomic Absorption Spectrophotometer

S/N. 8516

- Atomic Absorption Spectrophotometer

S/N. 8516

- Atomic Absorption Spectrophotometer

S/N. 8516

REPORT: MM_N7: NAMSIN PATANA GYPSUM,2021/JAN-JUN/CAL.DOC




TiSCH ENVIROMENTAL, IRC.
Ao 145 SOuTH MIAML AVE.
: . y ‘ i VILLAGE OF GLEVES, OH 45002
ENVIRONMENTAL A 513.487.9000
I s c H 877.263.7610 TOLL FREE
513.467.9009 FAX
WWW.TISCH-ENY.COM

AIR POLLUTION MONITORING EQUIPMENT

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Jul 26, 2017 Rootsmeter S/N 9833620 Ta (K} - . 298
Operator Tisch Orifice I.D. - 1413 Pa (mm) - 748.03
METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIEF
OR START STOP VOL'ME TIME Hg H20
Run # (m3} {m3) {m3) (min) (vom) (in.)
1 NA NA 1.0¢ 1.4110 3.2 2.00
2 N& NA 1.00 0.9950 6.3 4.00
3 NA NA 1.00 0.8880 7.5 5.00
4 NAa NA 1.00 0.8450 8.7 5.50
5 NA NA 1.00 0.6870 12.7 8.00
DATA TABULATION
(x axis; {y axis) (x axis) (y axis)
Vstd Qstd Va Qa
0.9800 0.6%945 1.4030 0.9957 0.7087 0.8926
0.5760 0.9809 1.9842 .1 0.991s% 0.9%968 ©1.2623
0.9738 1.0966 2.2184 0.9893 1.1141 1.4113
0.9728 1.1512 - 2.3267 0.9883 1.1696 1.4802
0.9675 1.3881 2.80681 0.9830 1.4103 1.7852
5;;5-;i;;;-2;;~—;—_ -5t62255 Qa slope (m) = 1.26649
intercept (b) = -0.00092 intercept (b) = -0.00058
coefficient (xr) = .{3000¢ coefficient (r) = 1.00000
y axis = SQRT[H20(Pa/760)(298/Ta)] y axis = SQRT[Hzo(Ta/Pa)]
CALCULATIONS
vstd = Diff. vel{(Pa- lef Hg) /7601 (298/Ta}

gstd Vvetd/Time

va = Diff,Vol [ (Pa-Diff Hg) /Pal
Qa = Va/Time
For sunsemquent flow rate calculations:

Qstd = 1/m {[SQRT(H7O\Pa//oO)(298/Ta) 1- b}
Na = 1/m{[SQRT H20(Ta/Pa)l- b
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Calibratech Co.,Ltd.

7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5133. ¢-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

NSC-TISI-TIS17025
CALIBRATION 0030
Certificate of Calibration

Certificate No. : 60-200157-1 Page : 1o0f2

Submitted by : Special Lab Envi and Consultant Co., Ltd.

47/91 Moo 3, Tambol Tha-it, Pakkret, Nonthaburi 11120

Equipment : Electronic Balance
Manufacturer : AND Model : GR-200
Serial No. 14245322
Capadity : 210 ¢ Resolution : 0.0001 ¢
Environment : On sire calibration was carried out at the Laboratory,

Speenl Lab Envi and Consultant Co.. Ltd.

Ambicnt Temperature (2851028.7) °C
Relative Humidity : 46.5 10 49.7) %
Air Pressure ko mbar
Date of Calibration : 08 May 2017
Date of Issue : I8 M.y 2017
Calibrated by : Akarzaath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication vef : LAB 14

Edition 5, July 2015

Reference Standard Instrumenfs : This certification is traceable to the International System of Units

Standard Weights
1D No. Cert. No. Due Date Traceability
£261-E2624 C02162446 16 Nov 2017 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai. Promthong )

Technical Manager

The Uncertainties are for a canfidence prol zbility o[ approximately 95%

This cerificate may not be rcproducéd othe: :han in full except with the pricr writien approval of the Calibratech Co.,Ltd.







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

-LL“.?‘."; RNz
534/4 PATTANAKARN ROAD SO 18. SUANLUANC:, SUANLUANG BANGKOK 10250 NSC-TISI-TiS17025
CALIBRATION 0008

NS

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

Cert.No.: 16CH1145
Page.: 1 of 3

Certificate of Calibration

Equipment : pH Meter

Model : pH 1200

Serial No. : JC00085

ID No. : PHM-005

Manufacturer : YS|

Made in: China

Submitted by : | Environment & Laboratory Co.,Ltd.

53/3 Moo3 Ravadee Road, Taladkwun, Muang,
Nonthaburi 11000

Ambient Tempe) ature : (25 +-25) °C
Relative Humidit ; : (50 +/~ 15) %
Calibration Procadure: In -house method :

- CP-CHb : based on direct measurement by
using standard voltage calibrator and

certified reference material (CRM)

- CP-CH8 : based on comparison technique by
comparison with reference standard thermometer

Calibrated by : Walalak Sirithean

Approved by : m :

Approved Signatory

( )y Pornthippa Tameyakui
{ ¥) Malee Butkruea

( ) Ponpan Paipira

{ ) Saithip Meangmai

issue Date : 9 August 2016

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

This cerniificate m ¢ reproduced other than in full. except with the prior written

spproval of the head oraw Services 3 Equipment Calibration and Testing Services

A 0050992



Equipment :
Modet :

Serial No. ;

ID No. :
Manufacturer :
Received Date :

Condition As-Received:

Calibration Date :
Reference :

pH Meter

pH 1200
JCr0085
PHM-005

YS|

3 August 2016
Used ltem

6 August 2016
1608-0098DC-1

Condition of this calibration resuit

1. Reference Standard Instrument D.
Instrument Model Serial No. ID No.
1) Document Process Calibrator /418 Q771002 130RC016
2) Ref. Standard Thermometer 1623 2188080  130RC044

This certification is traceable to the. International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT
2. Reference Standard Materials " pH calibration standard :
The calibration of the standard buffer solution is perfomed by two-puint

Material
pH 4.004
pH 6.999
pH 10.011

calibration using glass electrode.

~--t. No.
15E3885
161563

Cert.No.: 16CH1145

Page.: 2 of 3

D~ Nate
15 Nov 2016
18 May 2017

{Traceable to Danish Institute of Fundamental Metrology (DFM))

Manufa :wrer Lot. No.
Radiometer C02286
Radion ster C02291
Radiometer C02295

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

Exp. date
14 Apr 2020

28 Apr 2020
13 May 2020

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

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH {4,7,10)

Standard
Unit Under Nominal Volitage Actual Reading Uncertainty of Coverage
Calibration Value Input Measurement factor
pH mV mV pH (FmV) k
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.3 10.00 0.058 2.00

a 0761295

N E
e



yayet

Equipment :

pH M-‘er Cert.No.: 16CH1145
Model : pH 12.0 Page.: 3 of 3
Serial No. : JC00085
ID No. : PHM-005
Manufacturer : YSI
Received Date : 3 Auguist 2016
Condition As-Received: Used fiem
Catlibration Date : 6 Augist 2016
Reference : 1608-CJ99DC-1
Calibration Resuits
Function : pH Measurement
Performing three — buffer standard curve using buffer nominat pH (4,7,10)
Unit Under Standard pH Actual pH ; Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) () k
pH Electrode 4.004 4.02 144.7 0.0084 2.00
SIN.:- 6.999 7.01 -32.2 0.0093 2.00
10.011 10.01 -204 .9 0.014 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Te nperature Probe;
- Model: -
- Serial No. : -
Dimension of probe;
- Length : 120 mm.
- Diameter : 3 mm
Immersion Depth : 100 mm.
Calibration Standard uuc* Uncertainty of Coverage
Point Temperature Reading Error measurement factor
(’c) (c) (c) (’c) (£°c) K
250 24.999 250 0.001 0.20 2.00

Remark ; - UUC* = Unit Under Calibration

The reported uncertainty of measuremer ( was hased on a standard uncertainty multiplied by a coverage

factor k. providing a level of confidence o approximately 95 %.
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METTLER TOLEDO

Calibration Laboratory

Mettier-Toledo {Thaiiand) Limited

272 Soi Sconvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196478

http:/Aww.mt.com

Certificate Number : CCW-4192-16/C

CERTIFICATE OF CALIBRATION

Customer : ENVIRONMENT & LABORATORY CO., LTD.

Page: 1 of 4

Request Number :
Object / Equipment :
Calibration :
Manufacturer :
Model :

Serial Number :

ID Number :
Agreement Number :
Date of Receipt :
Date of Calibration :
Condition of Equipment :
Place of Calibration :

Comment :

Date of Issue :

Calibrator :

Approved by :

The zontents of this cerific, ate may be puplished or reproduced o assed 1o 2 third party

53/3 Moo 2

T Talad Kwan, ~.Mueang
NONTHABURI 11000
AR
Electronic Balance / Scale
Single Range

METTLER TOLEDO
AL204

1228510730

ABN-002

SCL1609C147

September 27, 2016
September 27, 2016
Good

304 ROOM

N/A

September 28, 2016

Mr.Chawalit Martsuloke
Mr.Sant Jitniyom

7] Mr.Surschet Sukkate

only in full, except with the pnor wiitlen approval ¢f ¢

Approved Signatory

» Calioranon Center, Metder-Toledo (Thailand) Ltd.

£583C by Mefmey- [ordo(Thadand; L maea Rev. 20










METTLER TOLEDO

Calibration Lzhoratory

Mettler-Toledo (Tha'iand; Limited

272 Soi Soonvijai <, Ra 3 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Feoe 027136479

http:/fwww.mt.com

Certificate Number : CCW-4192.16/C

Model : AL204 Serial Number : 1228510731 Page: 4 of 4

Environment condition :
The measurement was carried out in the 304 ROOM
under following environment conitiorn
Temperature © 264 °C o 268 °C
Humidity © 58.6 % te 593 %

Measurement method :

The calibration was performed by using Calibration Laboratory's in-house calibration method # CP /W002/ 05 based on
“UKAS LAB 14 : Calibration of Weighing ! vachines " ; edition 4 / November 2006

The balance/scale was calibrated b placed standard weights on the weighing pan. The standard weights used for calibration are made
of stainless steel a density of approximate *-,700 kg/m® on the basis of weighing at air density of 1.2 ¥y, 'm* and a temperature of 20x2°C

Reference standards instrument ;

Instruments Olifit. Class Modet Serial/Control No. Certificate No. I Tate
Standard weight set METTLER TOLEDO ~ E2 1mg-200g WS22 M151119 Apr 25, 2017
Humidity & Temperature Meter VA{SALA HM34 INZ& 16H405 Feb 07, 2017

Measurement uncertainty :
The given extended measurement L icertainty is the standard uncertainty of the measurement muitiplied by an extension factor & ,

which corresponds to a confidence level of about 95% for a normal distribution. The standard uncertaiity was calculated according to M3003

Traceability: The measw:amentis traceable to following national standard, which realize the physical unit of measurement (Sl).
- National Institute o Metrology Thatland (NIMT), throuah Metrological Center SCI ECO Services {Calibration No,0244)
- Physikalisch Technische Bundesanstalt (F '3} through Technogy Promotion Asscciation (Thatand - Jzpan ) {Calibration No,0008)

End of Report

13,3 30 orennal socumert

L 16X Dy Mertier: | 0w00( T rainnd’ Lameed Rev, 2z




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES |

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC‘T’S"“51725

TEL.0-2717-3000-24

CALIBRATION 0008

FAX.0-2719-9484

Cert. No.:
Page.:

Certificate of Calibration

Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :

Submitted & ¢ :

Location :

Ambient Temperature :

Relative Humidity :

Calibrated b :

Approved by :

(/) Pornthippa Tameyakul

) Malee Butkruea

Issue Date :

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

Hot Air Oven
UM 400
B493.0613
CHO-01
Memmert

Environment & Laboratory Co.,Ltd.
53/3 Moo 3, Ravadee Road,
Taladkwun, Muang,

Nonthaburi 11000

Room No.: 303

(26 +10)°C
(50 %30 ) %

Viporn Tantiyawutti

S

Approved Signatory

26 July 2016

This ceruficate may not be reproduced other than 1n full. except with the prior written

aprm al of the head f Corporate Services 3 . Equipment Calihranion und Testing Services

16TM1916
1of3
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Equipment : Hot Air Oven Cert. No.: 16TM1916
Modet : UM 400 Page.: 2 of 3
Serial No. : B493.0613

ID No. : CHO-01

Manufacturer : Memmert

Received Order : 14 July 207 &

Condition As-Received : Used ltem

Calibration Date : 14 July 20173

Reference : 1607-05180C-1
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT02 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature
Detector ( RTD ).

- The temperature scale used was bas>d on 1TS-90.
Cor ~tion of this result of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1) Data Acquisition 34970A MY44060450 161380
2. This result of calibration was found ac >urate as shown on date and place of calibration only.
3. This certification is traceable to the Inizrnational System of unit maintained at -
- National institute of Metrology Thailand. { NIMT ).
- Nationa! Institute of Standards and Technology (NIST), The United State of America

Due Date
13 Mar 2017

Resu't -* Calibration :-  (*) Without "gjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
e E-~‘npinna End
Temp.(°C}) 3?2— 30
IS 4 / REL.Humid. (%) 67 61
/] AC Supply (Volt) 230 230
A &) o
! Q (ref.)3
?
H P H2
s i~ |8
5/ __f_/__j 5, C[Zj7% Positior - | Ref. Std./ID No..
v W o S | 1| _14RTD101 |
I 2 14RTD102
W - |3 | _14RTD103_|
4 14RTD104
Dimension of Chamber : T ém T 1-4~RTD105 o
Probe Instaliation Detals : b= 03 m | & | wroios
a= 5 cm W= 040 m 7 14RTD107
o= 5 om H = 040 m 8 14RTD108
©- 5 em Capacity = 0.05 m? 9 (ref.\ 14RTD109

f

m ‘J\,{JJ» :

a 0759611



.Equipment : Hot Air Oven Cert. No.: 16TM1916
Mode! : UM 400 Page.: 3 of 3
Serial No. : B493.0613
iD No. : CH-01
Manufacturer : Mermert
Received Order : 14 ['uly 2016
-Condition As-Received : Used ltem
Calibration Date : 14 July 2016 ’
"~ Reference : 160 "-05150C-1
Result of Calibration :- (™) Without Adjustment
Function of UUC™ : Temperature Source
Calibration uucr yuc* Temperature Temperature Overali . Coverage
Point Setting | Reading siability uniformity Variztion Uncertainty Factor
(c) | (¢) | (¢ (£°C) (°C) ("C) | _(=¢c) | «
104.0 104.0 104.0 i 0.12 0.67 1.1 0.40 2
Calibration 7 Measured Temperature (°C)
Point rosition
(°C) 1 2 : 4 5 6 7 8 9 (ref.)
| 1M4.0 103.834 | 103.955] 103.688 | 103.960 | 103.937 | 103.616 | 104.997 | 104.142 | 104.264 f

This instrument was controf by temperaiure controller Sigma, model SFN48.
Average* : The average of 30 values in each position.

Temperature stability : One-half of the ¢reaiast maximum difference of measured temperature at any one sensor.

Temperature uniformity : The maximum uifference of measured temperatures at any sensors and the measured

temperature at the reference location wh.ch are observed at the same time or at as close an observation time as

- possible to determine the temperature paiwern ¢r homogeneity within the chamber under steady-state conditions

Overalf Variation : The Difference of the maximun and minimum measured temperatures throughout observatio:.

UuUC* : Unit Under Calibration
Note . The reported uncertainty of measurement was included stability and ex:luded uniformity .
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 2

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

-000-
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Certificate of Calibration

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:

The Method used:

Traceability:

S

Fr/

SPC CALIBRATION CENTER CO. LTD.

1194 Sei Wachirathamsathit 57 Sukhurnvit 101/1 Bangchak Prakhanong Bangkok 10260
Tel: +66 (0)-2185-4333 Fax: +66 (0) 2185-4424
website : http://www.spcgroup.co.th

SPECTROFHOTOMETER  Certificate No.:  C06160380 /
. 1
752s Issued Date: 17 September 2016 {J &
NSC-TISI-TIS 17025
752512006 Job No.: KCAL1610728 Gabation 0087
Spectrumiab Page: 1 of 3
in Condition

ENVIRONIMENT & LABORATORY CO.. LTD.
53/3 Moo 2, Talad Kwan,
Mueang, Nonthaburi 11000 Thailand

Temperatuie 23 °C + 2 °C

Humidity 50  %RH + 15 %RH

Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prai-hanong, Bangkok 10260 Thailand

Mr. Dumrorg Boonsopon
16 September 2016
In house method, SPCC-WI-24, base on ASTM E 275-01 and ASTM E 387-04
This certificate 1s traceable to the CRM maintained by National Institute of Standards
ana Techna ogy (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 92114 and 57407
The standard for Photomatic Certificate No. 99113 and 57399

S

PR,

( Mr. Dumrong Boonsopon )

Person in charge

{ Mr.Nitinun Srihawan )

Chem&Envi Division Manager

This certificate I1s issued the units of measurement according 10 the Internationa: System of Units (SI). It provides traceability of measurement 1o internationat or

nauonal standargd or other recogrised national stardard 12 J0ratone s

The measurement uncertainty stated s the expanded Licertainty which is obtained from the standard uncertainty muitipiied Dy the coverage factor (k=2) to

provide a level of confidence of aporoximately 95% It 1s determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM). The effect

raline tesults refate only o the iems cardratec

Teog calprauon certficale snal (0l De ceproguted excentin iUk only. withoul

e

wontes apnrovadirom SPC Catibration Center Coo i@

SPCC-FM-C06-07- 03 May 2014



1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
Lenter

Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424
-------- website : http://www.spcgroup.co.th

SPCahbra 0 SPC CALIBRATION CENTER CO,,LTD.
DT

Certificate No. : C06160380 Page 2 of 3

Calibration Results:

Without Adjustment

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

Standard Wavelength Unit Under Catibration Correction Uncertainty
418.77 420 -1.23 1.16
536.58 538 -1.42 1.16
637.58 138 -0.42 1.16
748.48 750 -1.52 1.16
807.03 808 -0.97 1.16

Photometric Accuracy (Absorbance

Waveiength Standard absorban-e Unit Under Calibration Corraction Uncertainty
£.0000 - 0.000 0.0000 - ' 0.0045
0.2793 0.278 0.0013 0.0045
440 nm
0.5043 0.498 0.0063 0.0045
1.004C 0.984 0.0200 0.0052
n.0000 o 0.000 0.0000 0.0045
0.2444 0.244 0.0004 0.0045
feonm 0.4568 0.453 0.0.38 0.0045
0.9300 0.916 0.0140 0.0045
0.0000 0.000 0.0000 0.0045
02410 0.239 0.0vz0 0.0045
peeam 0.4639 0.458 0.0059 0.0045
0.9449 0.924 0.0209 0.0045
0.0000 0.000 i 0.0000 0.0045
0.2557 0.253 0.0027 0.0045
w0 0.5033 0.495 0.0083 0.0045
1.0023 0.874 0.0283 : 0.0053
T 0.0000 0.000 0.0000 0.0045
0.2552 0.252 0.0032 0.0045
635 m 0.4974 0 490 0.0074 0.0045
0.9720 0.948 0.0240 0.0045

SPCC-FM-C06-07: 03 May 20 '3
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4»S%Calgb[atlgnr

Calibration Results:

Without Adjustment

Photometric Accuracy (Absorbance)

SPC CALIBRATION CEN1ER CO,,LTD.

1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
Tel: +66 (0) 2185-4333 Fax: +66 (0) 2185-4424
website : http//www.spcgroup.coth

Certificate No. : C06160380 Page 3 of 3

Wavelength Standard absorbar.ce Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.73%4 0.733 0.0064 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8597 0.844 0.0157 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2889 0.288 0.0009 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6386 0.627 0.01186 0.0080

The End of Certificate

SPCC-FM-C06-C7: 02 May 2G5
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