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- Electronic Balance S/N 1228510730

- Hot Air Oven S/N B493.0613

- Spectrophotometer S/N 752512006

- Spectrophotometer S/N 752812006

- Atomic Absorption Spectrophotometer
S/N. 8516

Atomic Absorption Spectrophotometer

S/N. 8516

Atomic Absorption Spectrophotometer

S/N. 8516

Atomic Absorption Spectrophotometer

S/N. 8516

Atomic Absorption Spectrophotometer
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TISCH ENVIROMENTAL, INC.
145 SOouTH MiaM! AVE.

t VILLAGE oF CLEVES, OH 45002
513.467.9000
877.263.7610 YoLL FREE
513.467.9009 FAx
WWW.TISCH-ENV.COM

AIR POLLUTION MONITORING EQUIPMENT .

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Jul 26, 2017 Rootsmeter §/N 9833620 Ta (K) - . 298
Operator Tisch Orifice 1.D. - 1413 Pa (mm) - 748.03
o METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLTIME TIME Hg H20
Run # {(m3) (m3) (m3) (min) {(mm) {in.)
1 NA NA 1.00 1.4110 3.2 2.00
2 NA NA 1.00 0.9950 6.3 4.00
3 Na& NA 1.00 0.8880 7.9 5.00
4 NA NA 1.00 0.8450 8.7 5.50
5 NAa NA 1.00 0.6970 12.7 8.00
DATA TABULATION
{(x axis) (y axis) (x axis) (y axis)
Vstd Qstd . Va Qa
0.9800 0.6945 1.4030 0.%957 0.7087 0.8926
0.9760 0.9809 1.9842 0.991s 0.9966 1.2623
0.9738 1.09¢6 2.2184 0.92853 1.1141 1.4113
0.9728 1.1512 2.3267 0.9882 1.1696 1.4802
0.967s l1.3881 2.8061 0.983¢0 1.4103 1.7852
Qstd slope (m) = 2.02255 Qa slope (m) = 1.26649%
intercept (b) = -0.000892 intercept (b) = -0.00058
coefficient (r) = 1.00000 coefficient (r) = 1.00000
Yy axis = SQRT[H20(Pa/760)(298/Ta)] Y axis = SQRT[H20(Ta/Pa)]
CALCULATIONS

Vetd = Diff. Vel (Pa-Diff. Hg)/760](298/Ta)
Qatd = Vstd/Time ‘

Va = Diff Vol [(Pa-Diff Hg) /Pa}
Qa = Va/Time
For subsequent flow rate calculations:

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



TiscH E!;VIROMENTAL. INC.
145 SoutH MIAMI AVE,

- VILLAGE OF CLEVES, OH 45002
ENVIRONMENTAL. 513.487.900 [
877.263.76 10 TOLL FREE
 513.487.9009 FaxX
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AIR POLLUTION MONITORING EQUIPMENT
Qstd/Qa and Qstd vs deltaH
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y-axis equations: { L-‘ 13
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 1120
Tel.(02) 9646211 Fax.(02) 964-5153, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

CALIBRATION 0030

Ceruficate of Calibration

Certificate No. : 60-200157-1 Page : 1of2

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
Capacity : 210 ¢ Resolution : 0.0001 g
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co.. Lid.

Ambient Temperature : (2851028.7) 'C
Relative Humidity : 46.5 t0 49.7) %
Air Pressure . oo mbar
Date of Calibration : 08 May 2017
Date of lIssue : 18 May 2017
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 3, July 2015

Reference Standard Instruments * This certification is traceable to the International System of Units

Standard Weights

ID No. Cert. No. Due Date Traceability
E261-E2624 C02162446 16 Nov 2017 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai. Promthong )

Technical Manager

The Uncenainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prier writien approvai of the Calibratech Co.,Ltd.
B AL-FE031-03







TECHNOLOGY PROMOTION
\ CORPORATE SERVICES 3 ; EQUIPMENT CALIBRATION AND TESTING SERVICES

ASSOCIATION (THAILAND-JAPAN)

534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL . 0-2717-3000-24

FAX.0-2719-9484

NSC-TiSI-TIS1702s
CALIBRATION 0008

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

Certificate of Calibration

Equipment ;
Model :

Serial No. :

ID No. :
Manufacturer -
Made in :

Submitted by :

Ambient Temperature :

Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

-Pornthippa Tameyakul

(

( ¥) Malee Butkruea

{ ) Ponpan Paipim

{ ) Saithip Meangmai

Issue Date :

The Uncertainties are for a ¢

pH Meter
pH 1200
JC00085
PHM-005
YSi
China

Environment & Laboratory Co.,ltd.

53/3 Moo3 Ravadee Road, Taladkwun, Muang,

Nonthaburi 1 1000

(25 +/- 2.5) °C

(50 +/- 15) %

In -house methog -

- CP-CHS5 : based on direct measurement by
using standard voltage calibrator ang
certified reference materia (CRM)

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

Waialak Sirithean

—Taly

Approved Signatory

9 August 2016

nfidence probability of approximately 959,

— —

Thes ceruficate May not be repruoduced other than n fulf, €xcept with the prior wiiren

Approval of the head of Curporate Services 3

A 0050892
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Equipment : pH Meter : Cert.No.: 16CH1145

Model : pH 1200 Page.: 2 of 3

Serial No. : JCO00085 '

iD No. : PHM-005 ; .
Manufacturer : YSI
Received Date : 3 August 2016
Condition As-Received: Used ltem ’
Calibration Date : 6 August 2016

98
Reference : 1608-0099DC-1 ;?::

Condition of this calibration result

1. Reference Standard Instrument D -

Instrument Model Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 741B 9771002 130RCO016 15E3885 15 Nov 2016
2) Ref. Standargd Thermometer 1523 2188080 130RC044 161563 18 May 2017

This certification ig traceable to the Internationay System of Unit maintained at:-
- Traceable to National Instityte of Metrology (Thailand), NIMT i
2. Reference Standard Materials * PH calibration standard : ‘
The calibration of the standard buffer solution is perfomed by two-point 1%
calibration using glass electrode.
(Traceable to Danish Institute of Fundamentaj Metrology (DFM))

Material Manufacturer Lot. No. Exp. date ‘
o S P U

pH 4.004 Radiometer Co02286 14 Apr 2020 P

pH 6.999 Radiometer C02291 28 Apr 2020

pH 10.011 Radiometer C02295 13 May 2020 ,___ ;

3. This certificate was certified only for the instrument we calibrated. v
4. This result of calibration was foung accurate as shown on date and place of calibration only
Calibration Results ;"4
=
Function : mv Measurement i

Performing standard curve by Fiuke at PH (4,7,10)

Standard
Unit Under Nominal Voltage Actual Reading Uncertainty of Coverage |+
Calibration Value Input Measurement factor ’

(xmv)

PH Meter
S/N.:JC00085

a0761295 __—



Equipment :

pPH Meter Cert.No.: 16CH1145
Model : pH 1200 Page.: 3 of 3
Serial No. : JC00085
ID No. : PHM-005
Manufacturer : YSi
Received Date : 3 August 2016
Condition As-Received: Used item
Calibration Date : 6 August 2016
Reference : 1608-0099DC-1
Calibration Results
Function : pH Measurement
Performing three - buffer standard curve using buffer nominal PH (4,7,10)
Unit Under Standard pH Actual pH | Actual mv Uncertainty of Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mvV) ) k
pH Electrode 4.004 4.02 1447 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 Temperature Probe;
- Model: -
- Serial No. : -
Dimension of probe;
- Length : 120 mm.
~ Diameter : 3 mm.
Immersion Depth : 100 mm.
Calibration Standard vuc Uncertainty of Coverage
Point Temperature Reading Error measurement factor
(’c) (c) (c) (c) (£°c) k
25.0 24.999 25.0 0.001 0.20 2.00

Remark : - UUC* = Unit Under Calibration

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 %

-00o-

MNaf,,

a 0769697




METTLER TOLEDO

Calibration Laboratory

Mettier-Toledo (T hailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
S Tel 1027230300 Fax: 02719 6479

NSC-HIELTIS 17025 hitp:/Awwrw. mt.com

Certificate Number : CCW .- 4192-16 /C

CERTIFICATE OF CALIBRATION Page: 1 of 4

Customer : ENVIRONMENT & LABORATORY CO.,, LTD.

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 :

53/3 Moo 3
T.Talad Kwan, A.Mueang

NONTHABURI 11000
LT
Electronic Balance / Scale
Single Range

METTLER TOLEDO
AL204

1228510730

ABN-002

SCL16090147
September 27, 2016
September 27, 2016
Good

304 ROOM

N/A

: September 28, 2016

Mr.Chawalit Martsuloke
Mr.Santi Jitniyom

[CJ Mr.Surachet Sukkate

Apphpved Signatory

The contents of this cenificate may be published or "éproduced of passed to a third party only in full, excent with the prior wntten approval of e Calidranon Center, Mettier-Toledo (Thadand) L1g,

FO83C by Mettler- ! oledoiThadand; L maes Rev 23

Tha & an orgened document

——u



Calibration Laboratory

Mettler-Toledo (Thailand) Limited
272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479

METTLER TOLEDO

hilp:/Awww.mt.com
Certificate Number : CCW-4192.16/C
Device Page :
Model : AL204
Serial Number : 1228510730
Calibration : Single Range
Capacity : Max 210 g
Readability : 0.0001 ¢
Results of Calibration : Without Adjustment
1. Repeatability
For Weighing Range 1 Nominal Value (g) Standard Deviation (g)
Max Capacity = 210 20 0.00005
Readability = 0.0001 200 0.00008
For Weighing Range 2 Nominal Value (g} Standard Deviation (g)
Max Capacity = - . .
Readability = - -
2. Departure of Indication form Nominal Value
For Weighing Range 1
Nominal Value  |Conventional Value|Mean of indication Correction Uncertainty Coverage Factor
() (9) {9) {g) (9} k
0.2 0.20000 0.20000 0.00000 0.00013 210
0.5 0.50000 0.50000 0.00000 0.00013 210
2 2.00001 2.00003 -0.00002 0.00013 210
5 4.99998 4.99997 0.00001 0.00013 2.10
10 9.99996 10.00003 -0.00007 0.00013 2.09
20 20.00000 20.00007 -0.00007 0.00013 2.08
50 50.00002 50.00010 -0.00008 0.00014 206 ¢ - R R .
100 99.99995 100.00003 -0.00008 0.00020 202t >
150 149.99997 150.00007 -0.00010 0.00027 LR
200 199.99994 200.00007 -0.00013 0.00034 w2l

i

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied bycoverage factor k
as per listed in table above,which corresponds to a confidence level of about 95%.

FOIX by Memer- oledo” nadand! | mmtee Rev. 22 ,
ha .3 & onginal gocument




METTLER TOLEDO

Calibration Laboratory

Mettler-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479

htip./veww.ml.com
Certificate Number:  CCW-4192- 16 /C
Model : AL204 Serial Number : 1228510730 Page: 3 of 4
For Weighing Range 2
Nominal Value {Conventional Value| Mean of Indication Correction Uncertainty Coverage Factor
{9) {9) {9) )] (9) k

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor k
as per listed in table above,which corresponds to a confidence fevel of about 95%.

3. Eccentricity or Off-Center Loading

3 4

L]

Test load between 1/4 and 1/3 of the maximum capactty, typically placed between 1/2 to 3/4 of the distance from the centre of the loag

receptor to the edge.
For Weighing Range 1 For Weighing Range 2 P
Test Load 100 g Test Load - g )
Position Indication (g) Position Indicatién ()~
1 100.0000 1
2 1 100.0002 2
3 ! 99.9999 3 N . o
4 99.9998 4 : N
5 100.0000 5 D
Max Deviation 0.0002 Max Deviation e ‘

FOBIC oy Metar-ToledofThaland) L maed Rev, 22
This i an ongunal document



METTLER TOLEDO

Calibration Laboratory

Mettler-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479

MSC-TISETIS 17028 hitp:/fwww.mt.com

CALIBRATION 0062 Certificate Number:  CCW - 4192 - 16 /C
Model : AL204 Serial Number : 1228510730 Page: 4 of 4
Environment condition :

The measurement was carrisd outinthe 304 ROOM
under following environment condition -
Temperature: 264 °C to 268 °C
Humidity : 586 % to 533 %

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 Machines * : edition 4 / November 2006

The balance/scale was cafibrated by placed standard weights on the weighing pan. The standard weights used for calibration are made
of stainless steel a density of approximate 8,000 kg/m* on the basis of weighing at air density of 1.2 kg/m® and a temperature of 20+2°C

Reference standards instrument :

Instruments OIML Class Model Serial/Control No.  Certificate No. Due Date
Standard weight set METTLER TOLEDO  E2 1mg-200g WS22 M151119 Apr 25, 2017
Humidity & Temperature Meter VAISALA - HM34 IN24 164405 Feb 07, 2017

Measurement uncertainty :
The given extended measurement uncertainty is the standard uncertainty of the measurement muttiplied by an extension factor k ,
which cofresponds 1o a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (Si).
- National Institute of Metrology Thailand (NIMT), through Metrologicat Center SCI ECO Services (Calibration No,0244)
- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand - Japan ) (Cafibration No,0008)

End of Report a ;.5"3' v

FOB3C by Mattier-* cldo{Trederd} Lmisd Rev. 22




TECHNOLOGY PROMOTION

ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

334/4 PATTANAKARN ROAD SOOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-24

FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 16TM1916
Page.: 1 of 3

Certificate of Calibration

Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :

Submitted by :

Location :

Ambient Temperature :
Relative Humidity :

Calibrated by :
Approved by :

()
)

Malee Butkruea

Issue Date :

The Uncertainties are for a confi

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

WMafo .

Approved Signatory

Pornthippa Tameyakul

26 July 2016

dence probability of approximately 95%.

This ceruficate M4y not be reproduced other than in fult. except with the prior written

approval of the head of Corporate Services 3 Equipment Cafibration and Testing Services.

U

N

) \\".
A 0051033



Equipment : Hot Air Oven Cert. No.: 16TM1916
Model : UM 400

Page.: 2 of 3
Serial No. : B493.0613
ID No. : CHO-01
Manufacturer : Memmert
Received Order - 14 July 2016
. Condition As-Received ¢ Used ltem
Calibration Date - 14 July 2016
. Reference : 1607-05180C-1

Procedure Used :-

measurement method with Data Acquisition which connected with Resistance Temperature e
. Detector (RTD).

The temperature scale used was based on ITS-90.
- Condition of this result of calibration
" 1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44060450 161380 13 Mar 2017

~ National Institute of Metrology Thailand. { NIMT ).
- National Institute of Standards and Technology (NIST), The United State of America

Result of Calibration :- (™) Without Adjustment 5
~ Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning End .
Temp.(°C) 32 30 o
> 4 REL.Humid.(%) 67 61 o
ly (Volt A
‘f it AC Supply (Volt) 230 230 | z
1 H
9 (ref.) |
o E
H P HR2
6 ' 8
9 Q
! 7
R c / Position : | Ref. Std./ID No.:
-"Dr2
v . 7 b L L | 14RTD101
- o 2 | 14RTD102
X T . |, 14RTD103 |
-4 | 14RTD104
Di i fCh :
Probe instaliation Details - ‘mension of Chamber : 5 s 14RTD1~05
a= 5 em D= 033 m & | 14RrTD106
W = 0.40 m 7 14RTD107
b= 5 cm e BB C e
Capacity = 0.05 m?3 9 (ref) 14RTD109

Maley

a 0759611



Equipment : Hot Air Oven Cert. No.: 16TM1916

Model : UM 400 Page.: 3 of 3 ke
Serial No. : B493.0613
.ID No. : CHO-01
Manufacturer : Memmert
'Received Order : 14 July 2016

** Condition As-Received : Used item
- Calibration Date : 14 July 2016
.. Reference : 1607-05180C-1
- Result of Calibration :- (") Without Adjustment 5
Function of UUC* : Temperature Source i
Calibration uuc* uuc Temperature Temperature Overait Uncertainty Coverage ;’*
Point Setting | Reading stability uniformity Variation Factor k4

(c) (°C) | (c) (£°C) (°c) (c) (¢°C) k
104.0 104.0 104.0 0.12 0.67 1.1 0.40 2 S
Calibration Measured Temperature (°C) v
Point Position aj"

(°C) 1 2 3 4 5 6 7 8 9 (ref.)

104.0 103.834 | 103.955 | 103.688 103.960 | 103.937 | 103.616 104.597 | 104.142 104.264 ’

This instrument was control by temperature controlier Sigma, model SFN48. ‘2
Average* : The average of 30 vaiues in each position.

. Temperature stability : One-haif of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at 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. pA
Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation
uucH Unit Under Calibration ;
Note The reported uncertainty of measurement was included stability and excluded uniformity ,‘:z';
1

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

“factor £, providing a level of confidence of approximately 95 9%,

-000-

gy,

a075%12
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