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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

\\\“\“1“/’!/,,

TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer:
Model :

Serial No. :

ID No.:

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved hy :
( yPornthippa Tameyakul

( ¥) Malee Butkruea
() Suwit Imjai

Issue Date :

Cert.No.:
Page.:

Electronic Balance
Mettler Toledo
AB204
1116392227
TET.LAB.BALO1

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

10 April 2023
11 April 2023

15 °C 10 40 °C
30 % to 90 %

Khit Ruttanaprapachai

Mo, -

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probabitity of approximately 35%

This certificate may not be reproduced other than in full, except with the prior written

Approvai of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0053464

NSC-TISITISI7025
CALIBRATION 0008

23MM160
1of3



.. Equipment: Electronic Balance Cert.No.: 23MM160
"+ Condition As-Received :  Used Item Page: 2 of 3
~ Reference : 2304-01460C-12
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
~ measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024
. 2. This certificate is valid only fo the item calibrated on date and place of calibration. :
. 3. This resuit of calibration was made on requested at the point specified by customer.
« 4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
+ Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration
~ Range capacity : 0 g to 210 g Resolution 0.0001 g
" Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (g9) (g) (tmg) (k)
100 99.9982 +0.0018 0.18 2.00
200 199.9965 +0.0035 0.29 2.00
. After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00007

a 1158499




; Equipment : Electronic Balance Cert.No.: 23MM160
i Condition As-Received:  Used ltem

0 Page: 3 of 3
“ Reference: 2304-01460C~12
* Result of calibration 2 3 DRBPE At
“.. 2. Effect of off center loading : ! OO
. " 5 0 5 0 (1
’ A mass of 100 g was placed to various position on the pan.
 The weighing machine reading error obtained is given in the table Front Front Front
o Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g9) (g) (g9) (g)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (g) (tmg) (k)
Unload 0.0000 0.0000 0.14 2.1
0.01 0.0100 0.0000 0.14 2.1
0.1 0.1001 -0.0001 0.14 2.11
0.5 0.5000 0.0000 0.14 2.1
1 1.0001 -0.0001 0.14 2.11
5.0000 0.0000 0.14 2.11
10 9.9999 +0.0001 0.14 2.1
25 24.9998 +0.0002 0.15 2.07
50 49.9998 +0.0002 0.16 2.056
100 99.9999 +0.0001 0.18 2.00
200 200.0000 0.0000 0.29 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 %.
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Equipment :
Manufacturer :
Model :
Serial No. :

. IDNo.:

Received Date :
Calib‘ration Date :
Referehéé :

" Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibrated by :

ApproVed by:

() Malee Butkruea
( )Saith’ip Meangmai

(V) Warakorn Lerngagtrakul

Issue Date :

The Uncertainties are for a cohﬁdence probability of approximately 95%

TECHNOLOGY,PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KA

‘ TEL. 0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

This Certificate was issued to replace to the Certificate No.22CH626

Horiba

Condition As-Received: Used Item

Calibration Procedure :

]
7,
y/

7

y,

)

"l

W

~,

W

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 22CHO626/1
Page.:. 10of2

pH Meter

F-71G
V3B1F8H3

01 November 2022
01 November 2022
2211-00010C-8

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)
(24.9 - 26.5) °C v . i
(59 - 43) % | w
In - house method - : o
- CP-OCH2 by direct measurement with standard

voltage calibrator and direct measurement

with certified reference material (CRM)

Uthen Kankawi

Worokotn,

" Approved Signatory

2 March 2023

This certificate may not be reproduced other than in full, except with the prior written_

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0051492



Cert. No.: 22CHO626/1

Page.: 2 of 2
Condition of this calibration resuit o
1. Reference Standard Instrument : -
' Instrument Serial No.  ID No. Cert..No. Due Date
1) Document Process Cali‘brator 46530031 130RC098 ©22E3313 06 Oct 2023
2) Digital Thermometer - 130RC017 22T777 ~~ 20 Apr 2023

This certification is traceable to the Internatiorial System of Unit' maintained at:-
- - Traceable to National Institute of Metrology (Thailand), NIMT

: The measurement results are traceable to Sl through CPA chem Ltd.,

2. Cerﬁﬂed Reference Matérials
) ANS!-ASQ Natsonal Accreditation Board Accredited No. AR-1835

R N
g f*«;;z% 7,47 \ﬁ%% g

nse;;-.‘&%«sf w:'\%@iq,«fﬁn:
5 v

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 823320 20 June 2024
pH 6.865 CPA chem 788996 01 Jan 2024
pH 9.181 - CPA chem : 794123 14 Feb 2023
3. ThlS certificate is valid only to the item callbrated on date and place of calibration.
Calibration Results
Function : mV Measurement o
Performing standard curve by Fluke at pH (4,7,10)
Uni‘t'Unfier Nominal | Standard | Actuai Réa ding Uncertainty of Coverage
Calibration Value Voltage Measurement factor
N _ Input , (¢tmv) k
n pH mV mV pH ‘ -
pH Meter . 4.000 17748 | 1775 © 4,000 0.058 © 2.00
S/N.: V3B1F8H3 6.860 8.28 8.3 ' 6.860 0.058 2.00
7.000 0.00 0.0 7.000° 0.058 2.00
9.180 - -128.97 -128.9 9.180 0.058 2.00
10.000 -177.48 -177.4 '10.000 0.058 2.00
Function : pH Measurement :
Performing three buffers standard curve by using buffer nommal pH (4,7,9)
Unit Under -’Standard pH -] Actual pH Actual mV Uncerfa‘inty of Coverage
Calibration Buffer Solution ‘ Reading | Reading | pH measurement factor
| | | (mv) | () k
‘|pH Electrode 4.008 4.012 163.9 0.0047 2.00
S/N.: 9X2E0223 . 6.865 6.870 -5.6 0.0085 2.00 -
' -9.181 - _9.182 -140.2 -0.014 2.00

The reported uncertainty of measurement was based ona standard uncertainty mumphed by a coverageA
factor k, providing a level of confidence of approximately 95 %.

~00o-

a 1149783
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-29 FAX.(0-2719-9484 CALIBRATION 6008

Cert. No.: 23TMB73

) ‘ Page: 10of3
& @ &
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Accuplus
Model : - i250
Serial No. : 0408-0115-0008
ID No. : TET.LAB.BODO5
Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)

Received Order: 10 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : (26£10)°C
Relative Humidity : ©(50£30)%
Calibrated by : Khit Ruttanaprapachai

Approved by : m .

Approved Signatory

( )/Pornthippa Tameyakul
( /)y Malee Butkruea
() Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Eqaipment Calibration and Testing Services.

A 0053455



- Equipment : BOD Incubator Cert. No.: 23TMB73
. Condition As-Received : Used ltem Page: 20f3
Reference : 2304-01460C-2
Procedure Used :- ,
; Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
- method with Data Acquisition which connected with Resistance Temperature 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 34972A MY57013711 221 M83 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
. This certification is traceable to the International System of Unit.
- Result of Calibration :- (*) Without Adjustment

- Temperature Source
Not Available Environment during calibration

- v Beginning Finished
Temp. (°C) 25 26
REL.Humid. { % ) 51 54
AC Supply { Volt ) 221 221

Ref. Std.
ID No.:
18-18RTD-01
18-18RTD-02
18-18RTD-03
18-18RTD-04
18-18RTD-05
18-18RTD-06
18-18RTD-07
22-18RTD-08
18-18RTD-09

Position :

\L__‘ -—»-—‘~O(Q

Probe Installation Details : Dimension of Chamber :
a= 10 cm D= 0.48 m
b= 10 cm W= 0.50 m
c= 10 om H= 1.1 m

Capacity = 026 m?

a 1158205



E

Resulit of Calibration :-
Function of UUC* : '

BOD Incubator
Used ltem
2304-01460C-2

{ *) Without Adjustment
Temperature Source

Not Available

Cert. No.: 23TM673

Calibration
Point
(°c)

uuc*
Reading
(°c)

Temperature
stability
{(x°C)

(cc)

Temperature
uniformity

Overall

(¢)

Variation

Coverage

Factor
k

20.0

19.7

0.54

0.37

1.1

2

Page: 30f3

Calibration
Point
(°¢)

Measured Temperature ( °C )

Position

2

3 4

5

Uncertainty

(x°C)

20.0

20.121

20.227

19.983 | 20.098

19.992

0.72

Average* : The average of 30 values in each position.

Temperature stability : One-half 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.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UuC* : Unit Under Calibration v

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

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-

a 1158204
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-29 FAX.0-2719-9484

o

s ST~
’,[{’ll o n\“\\\

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
{ ) Saithip Meangmai

( ) Warakom Lerngagtrakul

Issue Date :

Spectrophotometer
Labtech
Blue Star A

1606UV 1507

Used ltem

10 April 2023

10 April 2023
2304-01460C-16

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

23CHO262
10of3

Laboratory ( Thai Environment Technic Limited)

(30.8-31.1)°C (On-Site)
(50.2-50.7) % (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-01

Saithip Meangmai

gl -

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Sexvices.

A 0053467




S

Cert. No.: 23CHO262

Page: 20f3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set - 32593 100581 30 Mar 2024
2. Wavelength Standard set 29829 94776 02 Sep 2023
3. Wavelength Standard set 29829 94777 02 Sep 2023
4. Stray Light Standard set 32629 9112980 03 Aug 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certificate is traceable to the International System of Unit maintained at :
- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
-.National Institute of Standards and Technology (NIST), The United States of America

4. Spectral BandWidth : 2 nm
Scan Speed : Slow

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
UJUC Reading
of Reference Material Measurement Factor

{nm) {(nm) {£nm) k

361.00 360.6 0.16 ‘ 2.00
472.47 471.8 0.16 2.00
536.66 536.3 0.18 2.00
748.48 748.5 0.18 2.00
879.27 878.9 0.18 2.00

a 1158494



Cert. No.: 23CHO262

Page: 30f3
Calibration Results : without adjustment

Photometric Accuracy

Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
{nm) {Abs) (Abs) (*Abs) k
Zero 0.0001 0.0028 2.00
0.5701 0.5680 0.0028 2.00
420.0
0.7147 0.7110 0.0029 2.00
1.0031 0.9974 0.0029 2.00
Zero 0.0001 0.0028 2.00
0.5195 0.5185 0.0030 2.00
546.1
0.7007 0.6973 - 0.0029 2.00
0.9833 0.9786 0.0028 2.00
Zero 0.0001 0.0028 2.00
i 0.5615 0.5588 0.0028 2.00
5 635.0
0.7659 0.7612 0.0030 2.00
1.0763 1.0701 0.0028 2.00
Stray Light
* Straylight at
Reading at 280.05 nm £ 0.11 nm
280.05 nm £ 0.11 nm
Abs 1.8711
%T 1.35

Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

- The Potassium Dichromate filled cells are measured against a Perchioric acid blank.

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength 280.05 nm + 0.11 nm
- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 280.05 nm + 0.11 nm
- * : Not NSC-ONSC Accredited

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 %.

~000- A Wﬁk

a 1158493
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