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CALIBRATION LABORATORY CO,LTD. ucssen |

210-11.14,55 Soi Pragert Manukit 28 Yaek 4, Prasen Manuil Rd. Ladphrao. Bangkok 10230 THATCAID

Tel 02-5780353-4 Fax' 02-578-2672 sy cakiaboralory.com  E-mailsaledicabiaboralery cory

., .
c Lc SRC-TISETTIS 3700 s

LoALTHRA FHYN Y

Accredited
IS0D/ MRS 17038 L
FOR

NOMENCLATURE :  pH METER
MANUFACTURER :  HANNA
MODEL / TYPE 5 HI2211/HII131/N/A
SERIAL NO. . H0064643/034748TN/TH118405[SV-TL.086/2560]
CLI1B. NO. : 272101552
JOB CONTROL NO. : 220709070124

CUSTOMER : ENVIRPRO CO., LTD.
168/28 NAKNIWAS RD., LADPRAOD,
BANGKOK 10230 THAILAND

DATE OF RECEIVED : 09 July 2022 DATE OF ISSUED : 1S July 2022

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibratlon Laboratory Co., Lid.

Calibrated By : Sukgasem Seehanart .

This Calibration Certificate documents the {racenbility to national standards, which realize the units of measurement according fo

Monthira Treechum

Calibration Engineer

)=

Approved By : Mongkol Yotsoontorn

Auwthorized Signatory
15 July 2022

the International System of Units (S}

Certificate No, Q22070124

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Boi Prasert Manokil 29 Yaek 4. Prasert Manukil Rd.. Ladpbrao. Bangkok 10230 ’,:;,?:?:1\“ v
Tel. 02-578-0353-4 Fax 02-578-2672  www cabiaboratory.com  E-mail:salecal-dadoratory.com A
CLC ASC-TIN-TIs 17025
Acoredited CALIBRATION D15y
ESO/IEC 17028 (MR
NOMENCLATURE : pHMETER
MANUFACTURER : HANNA
MODEL / TYPE : HIZZ1V/HITIVN/A
SERIAL NO. : H064643/034748TN/TH118405[SV-TL.680/2560])
DATE OF CALIBRATION : 11 July 2022

ENVIRONMENT CONDITIONS
Temperature : @25t 25) % Relative Humidity : (50% 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. W1-305-128 [ pH Meter ]. The calibration was performed
by direct measurement with Certified Reference Material (CRM).

This instrument was calibrated under procedure No. W1-385-187 [ pH Temperature } based on ASTM E §44-04
as calibration guidelines. The calibration was performed by using Catibration Bath, Precision Thermometer and

[

IPRT which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

t, pH Standard Solution, NTMT TRM CODE TRM-§-2003, TRM CODE TRM-3-2007

2. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC728484.
3. Calibration Bath, Kambic Model OB-22/2 ULT 8/N. 17115653,

4, Precision Thermometer, ASL Model F201 S/N. 016168/09.

5, 1PRT, ASL Model T180-250-1D S/N, LO193A-1-1.

Certificate No. Q22070124
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CALIBRATION LABORATORY L. LTD.

2010-11,14. 55 So Praser Manukd 29 Yaek 4 Prasen Nanukit Rd | Ladphrao. Sangkok 19230

THALAND
Tel 02-578-0362-4 Fax: 02-578-2572  awwcabiahoratory com E-mailszieEoarlaoaraiory com SN BT
C I_c NRC-FISEFIS 17423
Accredited CALIBR A LIO™ nisy
LY

ISO/TEC 17028

TRACEABILITY :

1. The measurements are traceable to International System of Units (81) , through National [nstitute of Metrology (Thailand).
Lot Mumber. 160221, 18012 (. Due Dare 05 May 2023,

3. The measurements are traceable to [ntcrmational System of Units (813, through Control Company.

Certificate No, 4281-12405788 , Due Date 30 June 2023,

3. The measurements are traceable to Intemational System of Units (S1) , through Calibration Laboratory Ce., Ltd.

Certificate No. Q22007520, Due Date 22 January 2023,

4. The measurements are traceable 1o [nternational System of Units (SI) , through Thailand Institute of Seientific

and Technolegical Research (TISTR). Certificate No, PSL-T 1094/64, Due Date 04 November 2022,

5 The measurements are traceable to Inicrnational System of Units (ST}, through National Institute of Metrology {Thailand).

Certificate No. TT-0121-21, Due Date 24 November 2022,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the siandard uncertainly of measurement muitiplied by the coverage
factor complies with the table which for a normal distributien corresponds to a coverage probability of approximately 95 %.

[t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Caiibration (EA-4/02 M:2021)"

Certificate No. Q22070124

F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4. Prasert Manukil Rd., Ladphrac, Bangkok 10230 . D
Tel. 02-578-0353-4 Fax: 02-678-2672  www.caHaboratory.com  E-mairsale@eal-laboratory.com Jealt ™
c Lc NUC-TISI-TIS 1T02A
Accredited CALIBRATION IS
180/1EC 17028 Lo
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment {( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter,
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading Measurement k Factor
{pH) {pH) (mv) (pH) (t pH)
4,000 399 159.6 +0.010 0.014 2,00
6.996 7.01 -12.6 -0.014 0.014 2,00
10.007 10.00 4700 +0.007 0.100 2,00

Note. The Scope of Accredited TISI Certificate No. 19C087/0655 Issue 1 Page 79 of 111

2. TEMPERATURE RESULT [ THERMISTOR ]
Imnmersion depth {mm) { Actual Temperature ( °c ) { BUC Reading ( °c) Catrection ( %y Uncertainty t¢ °c 3

104 2500 250 0.0 0.07

Note, Probe & 3 mm
Materials : Stainless Steel.
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k = 2,00.

The Scope of Accredited TIST Certificate No. 19C087/0655 [ssue t Page 28 of 111

This report is valid for the above stated instrument/s oaly.

## End of Certificate ###

Certificate No. Q22070124
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N THAI HEART CALIBRATION CO., LTD.
"~ 112/1 Moo 5, Phraek Sa, Muang, Samut Prakan 10280
-t 0-2394-216 \-7757-8435- 027578496 Fax 1 0-2757-8507 .

CERTIFICATE OF CALIBRATION

Certificate No.: B1-0607011/22 Page 1 oftotal 4 pages

Cusfomer ENVIRFRO CO,, LTD.
168/28 Nakniwas Rd,, Ladprao, Bangkok 10230

Equipment Electronic Balance
Manufacturer Sartorius Model BP221S
Serial No. 12308434 1D No. SV-TL.00}/2545
Description Maximum Capacity: 220 g Resolution: 0.0001 g
Environmental Conditions Ambient Temperature: 24 °C
Relative Humidity: 51 %
Atmospheric Pressure: -
Calibration Location Wasataedy
Received Date 6 July 2022
Calibration Date 6 July 2022
Date of Issue 7 July 2022
Condition of the artifacts Good Conditions
Checked by V/l// Approved by
. e
Act as Technical Manager Represcntative of Managing Director
() {Krisyosl K.} { Sakda Y.) ( Dr. Ekachai Puttitwong )
( ) (Patiphan K.} { Onnapa P.)
{ ) (Pongsak H.) ( Nitiphong K. )

(v} (KanungC.)
{ ) (PramongP.)

{ Nonthachai K. )
( Noppol P. )

— A e, e T
L e

approval of th
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“THAI HEART CALIBRATION CO., LTD.
" " 11241 Moo'S, Phrack Sa, Muang, Sarnut Prakan 10280 -
- Tel 0-2394-2162, 0: .

Certificate No.: B1-0607011/22 Page 2 oftetal 4 pages

Reference Method:
- The calibration method used was CP-208 based on UKAS LAB 14
- This certificate can be traceable to the national standards, which is realized the shown measurement units according

to the International System of Units (SI Units).

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
Standard Weight Set
L g 200 - B916537870 MM-0018-21 Mar. 9, 2023 NIMT
g- g

Remark: This certificate is iraceable to the International System of Unit (SI Unit) through:
- NIMT, National Institute of Metrology (Thailand).

Measurement Results:
Without Adjustment

(0 After Adjustment

1. Repeatability

Standard Deviation of
Reading (g)

200 g 0.00006

Nominal Weight

FE-169 BV.02 0224121



. THATHEART CALIBRATION CO., LTD. -
’ . 112/1 Moo 5, Phrack Sa,” Muang, Samut Prakan .10280
| Tel, 0-2394-2152, 0275984357 0-27578 456 Bac i 1578507~

Certificate No.:

Measurement Resulis (Cont.):

2, Off-Center Loading

of total

B1-0607011/22 Page 3
3 4
L™
3 \(5)\
Front
.
Measuring Positions
Measuring Instrument Reading Max. Differcnce
Posilions (g) (2)
i 49,9999
2 49,9999
3 50.0001
— s 0.0002
4 50.0000
5 50.0000
1 50.0000

3 Brror of indication from nominal vaiue

4 pages

Standard Weight (g) - ‘Instrument Reading (2) Correction (g) Uncertainty of
Without Adjustment After Adjustment Measurement {g)
1.0000 1.0000 ; 0.0000 000011
[ 2.0000 T 2.0000 ; 00000 +0.0001 1
5.0000 5.0000 ] C0.0000 000011
10.0000 10.0000 . 0.0000 £ 000011 |
200000 20.0000 o 0.0000 T1000012
50,0000 499999 - 0.0001 +0.00013
100.0000 100.0000 - 0.0000 £0.00016 |
120.0001 | 1119.9999 : o 0.0002 £ 000028
150.0001 e - 0.0002 + 000028
200,000 e gy 2 - £0.00030

FE-16%




_TI-IAI HEART CALIBRATION CO., LTD.

112/1 MooS Phraek Sa, M ang, Samut Prakan 10280

Certificate No.: B1-0607011/22 Page 4 oftotal 4 pages

Measurement Results (Cont.):
4, Effect of Tare

Nominal Tare Weight (g) Standard Weight (g) Instrument Reading (g) | Instrument Deviation (g)
Tare 0.0000 0.0000
at 20 % 10.0000 9.9999 20.0001 _
“ atd0% | 20.0000 199999 ~-0.000!
at 60 % 50.0000 50.0000 0.0000
at 80 % 100.0000 100.0000 0.0000
at 100 % 150.0000 149.9999 ~-0.0001

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

FE-169




- THAIHEART CALIBRATION CO., LTD.
© 112/1 Moo 5, Phrack Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162, 0.2757-8435;6-2757-8496 Pax 0:2757-8507

CERTIFICATE OF CALIBRATION

Certificate No.: T1-0607017/22 Page 1| oftotal 3 pages

Customer ENVIRFRO CO., LTD.
168/28 Nakniwas Rd., Ladprao, Bangkok 10230

Equipment Incubator
Manufacturer ACCUPLUS Model 12508
Serial No. 1250402-0510-0315 ID No. SV-TL.030/2553
Description Resolution of UUC : 0.1 °C
Environmental Conditions Ambient Temperature: 238°C
Relative Humidity: 55 %
Atmospheric Pressure: -
Calibration Location Analysis Laboratory 2
Received Date 6 July 2022
Calibration Date 6 July 2022
Date of Issue 7 luly 2022
Checked by Approved by /]
S
Act as Technical Manager Representative of Managing Director
( } (KrisyostK.) () (8akdaY.) ( Dr. Ekachai Puttitwong )
() (PatiphanK.) () (OnnapaP.)
(-} (Pongsak H.} ( ) (Nitiphong K. )
() (KanungC.) { )} (NonthachaiK.)
{ ) (PramongP.) ( ) {NoppolPE.)

s ot written
approval of i o

FE-169 ;" ' 02/24/21



THAI HEART CALIBRATION CO., LTD.
" - 112/1 Moo 5, Phraek 52, Muang, Samut Prakan 10280
Tel. 0-2394-2162, 0.2759:8435; 0-2757-8496-Bax.: 0.2757-8507

Certificate No.: T1-0607017/22 Page 2 oftotal 3 pages

Reference Method:

- The calibration method used was CP-084 based on TLAS G-20-1/02-08 (E).

- The temperature scale used was an 1TS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
. 34972A/ MY57010717/ §
Data Logger with Sensors 10-1308001/22 Aug. 12,2023 - THC
34901A MY 59004982

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Lid.

Measurement Results: ( X ) Without Adjustment

Reporting of Temperature Distribution

UuC Measured Temperature (°C) @ sensor No. (Sensor No. 9 is Ref.) Uncertainty
Reading (°C)| 1 2 3 4 5 6 7 8 9 (x°C)
4.0 4.63 4.54 4.47 4.69 4.69 4,58 4.43 4725 4,74 0.20

Reporting of Chamber Performance

Setting UUC Reading Uniformity Stability Overall Variation
‘Temperature (°C) (°C) (°C) (°C) (°C)
4.0 4.0 0.59 0.38 1.06

(JUC: Usnit Under Calibration

FE-169




THAI HEART CALIBRATION CO., LTD.

" 112/1 Mao 5, Phrack Sa, Muang, Samut Prakan 10280 -
“Tel. 0-2394-2162, 0:2757-8435; 027578496 Fax...0:2757-8507

Certificate No.: T1-0607017/22 Page 3 oftotal 3 pages

Measurement Results (Cont.):
Sensor Installation

Working space :
ﬁz WxHxD 50 cm.x 104 cmx 46 cm.
#3 axbxc 5 ¢mx 5 cmx 5 om.
t o [a)
#1 4
#O
¢
" 4
: #7
H/2 o
H5 HE
AR |
| W ;_ y d
Pl ‘b
_ <=y
W

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncettainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

FE-169 792 02124121



S THAI HEART CALIBRATION CO., LTD.

. 112/1 Moo 5, Phrack Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162, )-2757:84357 0-2757:6496 Fax.2 0.2757-8507

CERTIFICATE OF CALIBRATION

Certificate No.: T1-0607016/22 Page 1 oftotal 3 pages

Customer ENVIRPRO CO., LTD.
168/28 Nakniwas Rd., Ladprao, Bangkok 10230

Equipment Hot Air Oven
Manufacturer MEMMERT Model UFE400
Serial No., G410.0133 ID No. SV-TL.021/2553
Description Resolution of UUC : 0,1 °C
Environmental Conditions Ambient Temperature: 25.9°C
Relative Humnidity: 47 %
Atmospheric Pressure: -
Calibration Location Analysis Laboratory 1
Received Daie 6 July 2022
Calibration Date 6 July 2022
Date of Issue 7 July 2022
Checked by Approved by 7/
Act as Technical Manager Representative of Managing Director
( Krisyosl K. ) (SakdaY.,) { Dr. Ekachai Puttitwong )
( Patiphan K. } { Onnapa P.)

{ Pongsak I1. )
( Kanung C. )
{ Pramong P.)

{ Nitiphong K.)
{ Nonthachai K. )
( Noppol P.)

P e N e S Y
b
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R " e

" Thig '“grior written
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THAI HEART CALIBRATION CO., LTD
-_'_ 112/1 Moo 5 Phrack Sa, Muang,_bamut Prakan 10280
3 } 57-8455 ‘02757 8496—Faxqﬂ_2757 8507

Certificate No.:  T1-0607016/22 Page 2 oftotal 3 pages

Reference Method:

- The calibration method used was CP-084 based on TLAS G-20-1/02-08 (E).

- The temperature scale used was an ITS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according (o

the International System of Units (SI Units).

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
_ 34972A/7 MY 55002152/ _
Data Logger with Sensors _ 10-0401002/22 Jan. 5, 2023 THC
34901A MY41166060

Remark: This certificate is traceable to the International System of Unit (3] Unit) through:
- THC, Thai Heart Calibration Co., Ltd.

Measurement Results: ( X ) Without Adjustment
Reporting of Temperature Distribution

uuc Measured Temperature (°C) @ sensor No. (Sensor No. 9 is Ref)) Uncertainty
Reading (*C)j 1 2 3 4 5 6 7 8 9 (£ °C)

104.0 104.65 | 104.41 | 104.40 | 103.93 | 10428 | 104.21 | 104.13 | 10390 | 104.03 0.20

“1s00 | 18077 | 180.62 | 180.51 | 17028 | 18020 | 18023 | 180.13 | 179.75 180.02 020

Reporting of Chamber Performance

Sctting UUC Reading Uniformity Stability Overall Variation
Temperature (°C) °C) (°C) °C) (°C)
104.0 104.0 0.74 0.17 1. 03

1800 180.0 092 | 028 177 |

UUC: Unit Under Calibration

FE-169




~ 'THAI HEART CALIBRATION CO., LTD. -
11271 Moo 5, Phraek Sa, Muang, S_amut Prakan 10280 :
Tel. 0-2394-2162, §.2757-8435; 0:2757:8496Fax...0.2757-8507

Certificate No,; T1-0607016/22 Page 3 oftotal 3 pages

Measurement Results (Cont.):

Sensor Installation

. Waorking space :
ﬁz 4 . WxHxD 40 ecm.x 40 cmax 33 com,
#3 axbxc 5 emx 5 emXx 5 cm
F 3 b b
#1 #4
HY
L]
H #6
' #7
) H~2
#5 #H#8
I
! W2 Dn ;— 4 b
" Zb
W

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor k = 2.00, providing a level of confidence approximatcly 95%.

- End of Certificate -

FE-169




THAI HEART CALIBRATION CO., LTD.
" 112/1 Moo 5, Phrack Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162, 0-2757:8435; 0:2757-8496 Fax 2. 0:2757 8507

CERTIFICATE OF CALIBRATION

Certificate No.: C1-0607001/22 Page 1 oftotal 3 pages

Customer ENVIRPRO CO., LTD.
168/28 Naknjwas Rd., Ladprao, Bangkok 10230

Equipment Spectrophotometer
Manufacturer HACH Model DR 6000
Serial No, 1893325 ID No. SV.TL.11%/2562
Description -
Environmental Conditions Ambient Temperature: 27.1°C

Relative Humidity: 59 %

Atmospheric Pressure: -
Calibration Location Analysis Laboratory |
Received Date 6 July 2022
Calibration Date 6 July 2022
Date of Issue 7 July 2022

C/) ?
Checked by Z — Approved by /4
Act as Technical Manager Representative of Managing Director
( Krisyosl K. ) { ) {Sakday.) ( Dr. Ekachai Puttitwong }

( Patiphan K. ) ( -~ (OnnapaP.)

{ Pongsak H. } ( )} {NitiphongK.)
{ Kanung C. ) ( ) (Nonthachai K. )
( Pramong P. ) { } (NoppolP.)

— e, e
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Certificate No.:

Reference Method:

‘THAI HEART CALIBRATION CO., LTD.
"112/1 Moo 5, Phraek Sa, Muang, Samut Prakan 10280
Tel. 0-2394-2162,

C1-0607001/22

.2757-8435; 0-2757-8496-Fax1 0:2757-8507

Page 2

- The calibration method used was CP-004 based on an in-house method.

of total

3 pages

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (S Units).

Reference Standard Instruments:

Type Model Serial No. Certificate No. Due Date Traceability
Holmium Glass Filter RM-HG 34645 104503 Mar, 25, 2024
Didymium Glass Filter RM-BG 11978 100499 Mar, 25, 2024
Neutral Density Filter | RM-IN2N3N 11562 100582 | Mar. 30,2024 |  Starna
60 "[‘)gli 'h]: ousslum RM-06 31473 100505 Mar. 25, 2024

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- Starna Scientific Ltd.

Measurement Results:

Spectral Bandwidth : 2 nm, Scan Speed : 0.1

1. Wavelength accuracy

Standard Wavelength UUC Reading Correction Uncertainty
{om) (nm) (nm) {(xnm)
361.00 360.2 0.80 0.13
418.61 418.4 021 013
536.66 5360 0.66 0.13

68449 684.3 019 0.14
748.48 7484 0.08 0.14

FE-169




. THAIHEART CALIBRATION CO., LTD.

112/1 Moo 5, Phraek Sa, Muang, Samut Prakan 10280
Tet. 0-2394-2162, 0-2757-8435; 0-2757-8496-Fax 2. 0-2757-850

Certificate No.:  C1-0607001/22 Page 3 of total
Measurement Resulis (Cont,):
2. Photometric Accuracy
UV Region
Wavelength Standard Value UUC Reading Correction Uncertainty
(nm ) (A) (A) (A) (£A)
235 0.7444 0.743 0.0014 0.0051
257 0.8622 0.859 ©0.0032 0.0051
313 0.2899 0202 | -0.0021 0.0051
350 0.6384 0.636 0.0024 0.0051
Visible Region
Wavelength Standard Value JUC Reading Corrcetion Uncertainty
(nm ) {A) (A) (A) (£A)
1.0353 1.034 0.0013 0.0029
440 0731l 0730 | oooit } 00029
0.5432 0.543 0.0002 0.0029
0.9650 0.964 0.0010 0.0029
465 0.6749 0.674 0.0009 00029
0.4937 0.494 -0.0003 00029
0.9959 0.994 0.0019 0.0029
546.1 © 06850 0.683 00020 | 0.0020
T Tosos2 | 0508 | 0.0002 0.0029
1.0356 1.033 0.0026 0.0029
590 0.7147 0.713 0.0017 0.0029
0.5369 0536 0.0009 0.0029 |
0.9878 0.086 0.0018 0.0029
635 0.6826 0.682 0.0006 0.0020
0.5216 0.522 ©.0.0004 0.0029

UUC : Unit Under Calibration.

3 pages

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor £ =2.00, providing a level of confidence approximately 95%.

FIE-169
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CALIBRATION LABORATORY C0.,LTD. ﬂaﬁa&

2/10-11,14, 55 Soi Prasert Manukil 28 Yask 4, Prasert Manukit Rd . Ladphrag, Bangiek 10230 ’{E&“‘\ D
Tel. 02-578-0353-4 Fax; 02-578-2672  www.cabiaburalory tom  E-mad-szledzal-aboralory.com Bl gehe
CILC NAL -TINE- TS 1028
Accredited CALIHRATION OhaY
Lo [

180/ 1EC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : LIQUID IN GLASS THERMOMETER

MANUFACTURER : N/A

MODEL / TYPE : 100 °C

SERIAL NO. : N/A[SY-TL.020/2551]

CLID. NO. : 232102154

JOB CONTROL NO. : 220705070044
CUSTOMER ENVIRPRO CO., LTD.

168/28 NAKNIWAS RD., LADPRAO,

BANGKOK 16230 THAILAND

DATE OF RECEXVED : 09 July 2022 DATE OF ISSUED : 12 July 2022

Report of calibrution sereening muost not be taken in parl, Except complete, Wlikout the approval ef the Calibration Laberatery Co.. Lid.

Calibrated By : Monthira Treechum N

Calibration Engineer

=

Appl‘oved By H Mon.gkoi Yotsoﬂﬂtom ,i:uu:mw LABEATIT (2 50

Authorized Signatory
12 July 2022

This Calibration Certificate decuments the tracesbility to national standards, which realize the units of measurement

according to Lhe Internationat System of Units { 81')

Certlficate No. (322070044

F3-011-04/01-12 page | of 3
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CALIBRATION LABORATORY COLLTD. juemes A -

—
o

2010-11.14,55 Soi Praserl Manukd 2% Yaes 1 Frazen Manakt RE. cadinras Benghoh 10230 THATAND

Tel 02-578-0353-4 Faax: 02-57R-I672 anzralory Lo E-malsaie J

Cl_c ) NS IS IS 1T02R

Accredited Al O ss
[SO/1IEC 17028 (AN

REPORT OF CALIBRATION

FOR

NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER : N/A

MOPEL / TYPE ! 0-100 °C

SERIAL NO. : N/AISV-TL.020/2551]

DATE OF CALIBRATION : 11 July 2022

ENVIRONMENT CONDITIONS :

Temperature : @3tz °c Relative Humidity : (551 10) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. W1-305-64 hased on ASTM E 77-07 as cafibration guidelines.
The calibration was performed by comparison with Calibration Bath Precision Thermemeter and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
|. Calibration Bath, Kambic Mode] OB-22/2 ULT S/N. 17115653,

2. Precision Thermometer, ASL Madel F200 §/N. ¢16168/09 with IPRT 5/N. LOI 93A-1-1,L1123A-1-5.

A

TRACEABILITY :

| The nieasurements are traccable to International System of Units (S1), through Calibration Laboratory Co., Lid.
Centificate No. 22007520, Due Daic 22 January 2023.

3 The measurements are traceable to International System of Units (8D}, through Thailand Institute of Scientific
and Technological Research (TISTR) and National Institute of Mctrology (Thailand}.

Cenificate No. PSL-T 1094/64,TT-0121-2{, TT-0107-21. Due Date 04 November 2022.24 November 202204 November 2022,

UNCERTAINTY :
The reported expanded uncertainty of mcasurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor X = 2,00 which for a normat distribution comresponds to a coverage probability of appreximately 95 %.

It hag been evaluated according W the "Evaluation of the Uncertainty of Measurement i Calibration (EA-4/02 M:2021)"

Certificate No. Q22070044

F3-011-04/01-12 page 2 of 3
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CALIBRATION LABORATORY CO.,LTD.

2/10-11.14,55 Soi Praser Manukit 20 Yaek 4. Prasart Manukit Re., Lacphrao, Bangkox 10230 "'f_’/,’:’f-:“:\\ "
R e

T - IR

)

THAILAND

= . Sl R [N
Tel 02-578-03534 Fax 02-578-2672  nww.czHabzratory som  E-matsale@caliatioratory com Tl
CLC NECTISI-TIS 17025
Accredited ) IR sy
ISONEC 1702% L

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS ; ( X ) without adjustment ( ) adjustment

The DUC Reading were recorded and the means value were reported of four times measurement in the table betow.

CALIBRATION DATA

CORRECTION OF TEMPERATURE

STD Reading { °C)

DUC Reading { °c)

Correction °c }

Uncertainty T ( °C )

0.13

*387 4.0 -0.13
20,00 20.0 0.00
24.97 25.0 - 0.03

Range:DOCto 00 ° ¢

Graduation : | OC

Immersion Type : Total Immersion,

Correction of Reference Temperature (0 °cy=-01 c)C

Note. * means Calibrations marked " Not TISI Aceredited " in this Certificatc have been included for completeness.

The Scope of Accredited TISE Certificate No. 19C087/0655 [ssue | Page 28 of 111}

Fhis report is valid for the above stated instrument/s only.

#i End of Certificate ###

Certificate No, Q22070044

F3-011-04/01-12 page 3of 3
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- THAI HEART CALIBRATION CO., LTD.

112/1 Moo 5, Phrack Sa, _M_u‘_z_mg, ‘Samut Prakan 10280
Tel.

0-2394.2162, 0-2757:8435,0-2757:4496 Pax . 0-2757-8507

CERTIFICATE OF CALIBRATION

Certificate No.: T1-0607020/22 Page 1 offotal 3 pages
Customer ENVIRPRO CO.,, LTD.
168/28 Nakniwas Rd., Ladpras, Bangkok 10230
Equipment Water Bath
Manufacturer Memmert Model WNB 22
Serial No. 1L.514.0438 ID No. SV-TL.041/2557
Description Resolution of UUC : 0.1 °C
Environmental Conditions Ambient Temperature: 25.9¢C
Relative Humidity: 47%
Atmospheric Pressure: -
Calibration Location Analysis Laboratory 1
Received Date 6 Tuly 2022
Calibration Date 6 July 2022
Date of Issue 7 July 2022
1
Checked by Approved by M‘___‘___‘_,/
Act as Technical Manager Representative of Managing Director
() {(KrisyosiK.) () (SakdaY.) ( Dr. Ekachai Puttitwong )
( ) (Patiphan K. ) { } (OnnapaP.)
(<) (Pongsak H.) ( } (NitiphongK.)
{ ) (KanungC.) ( ) (Nonthachai K.)
( } {Pramong?P.) ()} (NoppolP.)

02 0224121



__THAI HEART CALIBRATION CO., LTD.

_ 112/1 Moo'5, Phraek S‘l, Muang, bamut Prakan 10280
" Tel, 0-2394-2162, '-8455,02757%496—12&»,,._&__2_7__5_7 -8507

Certificate No.:  T1-0607020/22 Page 2 oftotal 3 pages

Reference Method:

- The calibration method used was CP-085 based on an ASTM E715-80 (Reapproved 2016).

- The temperature scale used was an ITS-90,

- This certificate can be traceable to the national standards, which is realized the shown measurement units according tc
the International System of Units (SI Units}.

Reference Standard Instruments:

Type Mode! Serial No. Cert. No. Due Datc Traceability
i 34972A/ MY 59002152/
Data Logger with 10-0401003/22 Jan. 5, 2023 THC
Sensors 34901A MY 60001197

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Cao., Ltd.

Measurement Results: (X ) Without Adjustment

Reporting of Temperature Distribution

UUC Reading Measured Temperature ("C) (@ sensor No. (Sensor No. P5 is Ref.) Uncertainty
O Pi P2 P3 P4 P5 (+ °C)
85.0 84.25 84.30 84.14 84.17 84.43 0.10

Reporting of Chamber Performance

Setting Uniformity Stability
Temperature (°C) °C) (°C)
85.0 0.23 0.03

UUC: Unit Under Calibration

FE-169




Certificate No.:  T1-0607020/22

Measurement Resuits (Cont.):

N
L2
L3

THAI HEART CALIBRATION CO., LTD.

112/1 Moo 5, Phraek Sa,
Tel. 0-2394-2162, -2757-84

Muang, Samut Prakan 10280
2757-8496-Hax.:.0.2757-8507

Page 3 oftotal 3 pages

Sensor Installation

Q2o
@5

@3>

L2 = 130 mm.

e

e

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor k = 2.00, providing a ievel of confidence approximately 95%.

FE-169

- BEnd of Certificate -




‘THAI HEART CALIBRATION CO., LTD. :
°" 112/1 Moo'5, Phraek 8a, Muang, Samut Prakan 10280 -
7 Tel 0-2394-2162, 0-2757-8435; (27578496 Fa. 02 757-8507

CERTIFICATE OF CALIBRATION

Certificate No.: T1-0607019/22 Page | oftotal 4 pages

Customer ENVIRPRO CO.,, LTD.
168/28 Nakniwas Rd., Ladprao, Bangkok 10230

Eguipment Block Digestion Unit
Marufacturer VELP SCIENTIFICE Model DKL 12
Serial No. 465101 ID No. SV-TL.084/2561
Description Resolution of UUC : | °C
Environmental Conditions Ambient Temperature: 258°C

Relative Humidity: 47 %

Atmospheric Pressure: -
Calibration Location Analysis Laboratory 1
Received Date & July 2022
Calibration Date 6 July 2022
Date of Issue 7 July 2022

-
Checked by Approved by x________//
Act as Technical Manager Representative of Managing Director
{ Krisyost K. ) ( SakdaY.) { Dr. Ekachai Puttitwong )

)

( ) (PatiphanK,)
() (Pongsak H.)
()
()

{ Onnapa P. )

( Nitiphong K. )
( Nonthachai K., )
( Noppol P. )

{ Kanung C. )
( Pramong IP.)

_— e
R L L Wl

approval of thi : .
FE-169 R 02/24/21



T 112/1 Moo 5, Phraek 3a, Muang,. Samut Prakan 10280
" 7878435, 0:0757-8496 Fax 0-2757-8507

Certificate No.: 1T1-0607019/22 Page 2 oftotal 4 pages

Reference Method :

- The calibration method used was CP-142 based on an in-house method.

- The temperature scale used was an ITS-90,

- This certificate can be fraceable to the national standards, which is realized the shown measurement units according to

the International System of Units (SI Units).

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
_ 34972A/ MY 59002152/
Data Logger with Sensors 10-0401002/22 | Jan. 5, 2023 THC
34901A US37245775

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Lid.

Measurement Resuits:

Hole No. UUC Setting | Standard Reading [ UUC Reading ;1 Correction Stability of UUC Uncertainty
°C) ) (°C) *C) (= °C}) #F°0C)
#1 150 159.2 150 9.2 0.07
L 150 157.5 150 75 0.06
w3 150 157.0 150 7.0 0.07 |
#4 150 158.1 150 | 81 005
BE 150 1586 150 8.6 0.05
__si 150 1 sea 150 6.1 008 -
47 150 156.7 150 6.7 0.04
48 150 1580 150 8.0 0.04
T 150 | 1581 150 81 0.06
410 150 1569 150 69 po0s
E11 | 150 1573 150 73 0.06
#12 150 154.9 150 4.9 0.07 N

FE-16% -




- THAI HEART CALIBRATION CO., LTD. =
T 112/1 Meo 5, Phraek 5a, Muyang, Samut Prakan 10280 -
Tel. 0—2394—21_6___2 Q;2757-8435f-0- 5?&496—%&;[_)_—.2}_5?—851]? .

Certificate No.: T1-0607019/22 Page 3 oftfotal 4 pages

Measurement Resuits (Cont.):

Hole No. UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC Uncertainty
C) °C) ) C) (£°C) (°0)
41 380 387.4 380 7.4 0.26
2 | 380 3862 380 6.2 0.17 )
13 380 | 384.5 380 45 027
44 380 3862 330 6.2 024
45 | 380 13883 380 8.3 TR
#6 380 o33 | 380 33 0.32 1 e
#7 380 1§3.9 380 3.9 0.23
#8 380 3878 80 | 78 0.23
#9 380 388.0 380 8.0 0.27 -
#10 380 385.3 ) 380 53 029
#11 380 386.4 380 64 0.25
w12 | 380 380.7 380 07 | 0.24

UUC : Unit Under Calibration

FE-169 . -




THAI HEART CALIBRATION CO., LTD.

112/1 Moo 5, Phraek Sa, Muyang, Samut Prakan 10230
Tel. 0-2394-21

0-2757:8435, 0-2757-8496-Fax . 0:2757-8507

Certificate No.: £1-0607019/22 Page 4 ofteial 4 pages

Measurement Results (Cont):

foleloe)
ODOOO
OO0,

Front View

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor &k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

FE-169
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Perkin:

AA01801030

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 200/400

Customer : uS¥w 18u135TUs 314w Date Tested: ‘August 10, 2022
Recommendation Recertification

Address :  168/28, 168/30, 168/71 Period 6 Months
AUULIATINA UAANOWSTY Recertification Due: February 10, 2023
IAANAWSTI NMWUKIUAS  Date Last Certified: February 8, 2022

User Name: Visit Number; 20f2

Phone: PerkinElmer Phone: 02-719-6420 ext 206

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

AAnalyst 400 20155082209 AA WinLab32 Version 7.2

FIAS 100 10083020504

TEST STANDARD USED PART NUMBER EXPIRATION DATE

GFAAS Mix STD N9300244 JUN 30, 2023

IMG0-056 N101-3000

IMG2-054 N101-3002

Pageiof5

PerkinElmer i td. 290 Soi 17, Rama 8 Road, Bangkapi, Huay Kwang, Bangkck 10310
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Perkiry- " 7

AAQ1801030

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 200/400

SERIAL NUMBER 20155082209 DATE TESTED  August 10, 2022

1. INSTRUMENT CHECKS

A, The mirror, prism and lenses cendition. Clean if necessary.

B. Inspect the grating.

C. Inspect and clean or replace the dust filter.

D. Clean the burner head, chamber and end cap.

E. Clean the nebulizer.

F. Check the condition of the end cap, chamber and nebulizer o-rings.
G. Clean the drain system.

H. Clean exterior the instrument.
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box jints

B. Inspect the acetylene catridge filter. (Replacement catridge filter every 1 year)

C. Inspect the air catridge filter. (Replacement catridge filter every 6 months)
3. ELECTRICAL
A. Check incoming AC line voltage for proper levels and grounding.

B. Check unit's software and firmware revisions and vpgrade if necessary.
4. FIAS CHECKS
A. Pump and 5 Port Valve

B. Chemifold and Tubing
C. Power Supply

D. Flow meter and Gas system
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PerkinEimer Lid. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310

Page 2ot b




' ) AAC1801030

Perkin:

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 200/400
SERIAL NUMBER 20155082209 DATE TESTED  August 10, 2022
PARAMETER SPECIFICATION ACTUAL VAULE

5. PERFORMANCE TESTS

1. Detector-Linearity with Barium (553.55 nm).
Neutral Density Filier 0.2 : 0.1806  Abs. + 5% 0.1722 Abs.
Neutral Density Filter 1.0 : 1.0531 Abs. + 5% 1.0158 Abs.

2. Baseline Noise at 1 Abs with Barium (553.55 nmj,
{at an integration time of 0.5 seconds

and 98 replicates)

SD < 0.010 Abs. 0.0021 Abs.
3. AA Baseline with Copper (Cu 324.75 nm).
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.001 Abs, 0.0004 Abs.
4. D, Background Compensation (Copper 324.75 nm).
with Neutral Density Filter 1.0 Absorbance < 0.010 Abs -0.0022 Abs,
5. AA-BG Baseline Noise with Copper {324.75 nm).
(at an integration time of 2.0 seconds
and 99 replicates)
5D < 0.005 Abs, 0.0004 Abs,
6. Flame Safety Interlock all Functions.
Page 3of 5

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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Perkin

AA01801030

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 200/400

SERIAL NUMBER 20155082209

PARAMETER

7. Wavelength Accuracy with Nickel (232.00 nm}.

DATE TESTED
SPECIFICATION

August 10, 2022

ACTUAL VAULE

Nickel Prism Position + 190 steps 21 Steps
Nickel Grating Position + 380, - 260 steps 32  Steps
3 mg/L Ni Standard Mean Abs > 0.200 Abs 0.274 Abs.
8. Flame Sensitivity with Copper (324.75 nm}.
Cu Prism Pasition + 120 12 Steps
Cu Grating Position + 380 24  Sieps
{2 mg/L Cu Standard at an integration time
of 10 seconds and 10 replicates)
Mean Absorbance = 0.250 0.348 Abs.
Capacitance value = 1.0 pF 1.5 pF
Page 40t 5

PerkinElmer Lid. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310




' ) AAD1801030

Perkin:-

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 200/400

SERIAL NUMBER 20155082209 DATE TESTED August 10, 2022

Remarks :
* - Neutral Density Fitter refer to data sheet.
- Cu and Ni std replaced by N9300244 GFAAS Mix Standard

This is to certify that the above tests have been perfomed and the configuration tested

meets
|:’ does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standrd terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer: K)’\—‘—' S

{ Khwanchat Stangwong

Customer Service Engineer

Page 5of 5

PerkinElmer Ltd. 290 Soi 17, Rama 9 Read, Bangkapi, Huay Kwang, Bangkok 10310




CALIBRATION LABORATORY CO.LTD. joers

2110-11,14, 55 Sof Praser Manukil 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 /////:_}?\: TR
Tl 02-A78-0353-4 Tax; 02-578-2672  www.cal-laboratory com  E-mail:salefcal-aboralary.com Dl
CLC NEC-TISITES 17025
Accredited CALTBRATION 0D5%
SO/ R LTO0AS CLC
FOR
NOMENCLATURE : BURETTE
MANUFACTURER : WITEG
MODEL /TYPE : 25 ml
SERIAL NO. : N/A[SV-TL.068/2559]
CLIB. NO. : 272201997
JOB CONTROL NO. : 220625064270
CUSTOMER ENVIRPRO CO., LTD.
168/28 NAKNIWAS RD., LADPRAO,
BANGKOK 10230 THAILAND
DATE OF RECEIVED : 25 June 2022 DATE OF ISSUED : 09 July 2022

Report of calibration sereening must not be (aken in part, Except ermplete. Without the approval of the Calibration Laboratory Co,, L1d.

Calibrated By : Prapaporn Khanchalee

Calibsation Eugineer

p=*

Approved By : Mongkol Yotsoontoin

Authorized Signatory
09 July 2022

This Calibralion Certificate documents the traceability to national standavds, which realize the units of measurement according to the

International Systern of Units { S1)

Certificate No. Q22064270

F3-011-04/01-12 page 1 of 3

y
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CALIBRATION LABORATORY (GO, LTD. e
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J’E\\ *

2/10-11,14,55 Soi Prasert Manukit 2¢ Yack 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 '{//,//—;"3\:\3: oD
Tel 02-578-03534 Fax: 02-578-2672  www.cal-laboratory.com  E-mait:sale@eal-aboralory.com frh b
MEC-TISI-TIS 17025
AuccrleT'lgd CALIBRATION 0059
ISO/IEC 17020 CLC

REPORT OF CALIBRATION
FOR

NOMENCLATURE ! BURETTE
MANUFACTURER : WITEG

MODEL / TYPE ! 25 ml

SERIAL NO. : N/A[SV-TL.068/2559]
DATE OF CALIBRATION ! 29 June 2022

ENVIRONMENT CONDITIONS :

Temperature : ot 2.5) °c Relative Humidity : {50 T 10) % RH
PROCEDURE USED :

This instrument was calibrated under procedure No. WI-303-86 based on ASTM ES542-01 as calibration guidelines.
The calibration was performed by using Electronic Balance, Therme-hygrograph, Barometer and Thermometer
which maintained by the Calibration Laboratoty Co,, Lid,

REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001.

2. Electronic Balance, Sartorius Model CPA2248 S/N.23508487.

3. Thermo-hygrograph, Isuzu Model 3-3126 S/N.30760420.

4. Thermometer, Brannan S/N. 1.

TRACEABILITY :

1. The measurements are traceable to Intemational System of Units (S1), through Calibration Laboratory Ce., Lid.
Certificate No. 22011065, Due Date 03 Febroary 2023.

2. The measurements are traceable to International System: of Units (SI), through Calibration Laboratory Co., Ltd.
Certilicate No. 22020944, Due Date 03 March 2023,

3. The measurements ar¢ traceable (o Intetnational System of Usits (SI), through Calibration Laboratory Co., Ltd,

Certificate No. 922007505, Due Date 26 January 2023,

4. The measurements are traceable to International System of Units (I}, through Calibration Laboratery Co., Ltd.

Certificate No. Q22017270, Due Date 21 February 2023,
UNCERTAINTY :

The reported cxpanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribulicn corresponds to & coverage probability of approximately 95 %,

It has been evalvated according to the “Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"
Certificate No. Q22064270

F3-011-04/01-12 page 2 of 3 E
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CALIBRATION LABORATORY CO.LTD. juoee

i - /—'—'_‘—‘—\-..._\
2010-41,14,55 Soi Praserl Manukit 29 Yagk 4, Prasert Manukit Rd., Ladphrac, Bangkak 10230 w ///—_—\\ 3 TARTLAND
Tel D2-578-0353-4 Fax; 02-578-2672  www.callaboratory.com  E-mail:salef@cai-aboratory.com el

Wy

CLC

Accredited
IO IEC L7025

NSC-TISI-TIS 17025
CALIBRATION U059
CLe

CONDITION OF CALIBRATIONITEM : GOOD
MEASUREMENT RESULTS : (X ) without adjustment ( ) adjustment

The calibration was performed by applicd volume to the Device Under Calibration {DUC) . The actual volume readings

frorn ST weve reported in average of seven times measurements

CALIBRATION DATA
CORRECTION OF VOLUME
DUC Test point { mi ) | Actual volume { mt) Corvection { ml ) Uncertainty & (ml) } Coverage factor k
*1 1.0044 +0.0044 0.0038 2,00
12.5 12.5224 +0.0224 0.0066 2,00
25 25.0472 -+0.0472 0.0068 2,00
Type of glassware : [] to Contain E! to Deliver

Note. The Scope of Aceredited TISI Certificate No. 19C087/0655 Issue 1 Page 77 of 111

* means Calibrations marked " Not TISI Aceredited ' in this Certificate have been included for completeness

This report is valid for the above stated instrument/s only

#i## End of Certificate ###

Certificate No. Q22064270
F3-011-04/01-12 pagedof 3
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