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TECHNOLOGY PROMOTION ASSOCIATION (FHATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
J3A PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-27)7-3000-29  FAX.0-2719-0484

CALIBRATION 0068

Cert.No.: 23CHOB41
Page.: 1 of2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Condition As-Received:

Received Date ;
Calibration Date :
Reference :

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ \/)Saithip Meangmai

() Warakom Lerngagtrakul

{ ) Ponpan Paipim

Issue Date ;

pH Meter

Horiba

F-71G
V3B1F8H3
Ins-LAB-025
Used ltemn

31 October 2023
31 October 2023
2310-08430C-1

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

Laboratory (Thai Environment Technic Limited)
(25.8 - 248) °C

(69.3 - 65.6) %

In -~ house method ;

- CP-OCH2 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Khit Ruttanaprapachai

Sethio

Approved S%ghatory

10 November 2023

The Uneertainties are for a confidence probability of approximately 95%

This centificate 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.

4 0060437



Cert. No.: 23CHO641
Page.: 20of2
Condition of this calibration result
1. Reference Standard Insfrument : -
instrument Serial No. 1D Neo. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 23E1284 10 Apr 2024
2) Digital Thermometer - 130RC018 2371685 13 Sep 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand - Japan)

: The measurement results are traceable to 8] through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No, AR-1835

2. Certified Reference Materials

Buffer Solutfion Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 931958 01 Oct 2025
pH 6.865 CPA chem 788996 01 Jan 2024
pH 9.181 CPA chem 931260 01 Oct 2024

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

Calibration Results
Function : mV Measurement

Performing standard curve by Fluke at pH {4,7,10)

Unit Under Nominal | Standard . Uncertainty of Coverage
. . Actual Reading
Calibration Value Voltage Measurement factor
Input (fmV) k
pH mV mVy pH
pH Meter 4.000 177.48 177.5 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 g.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
Fungtion : pH Measurement
Performing three buffers standard curve by using buffer nominal pH {4,7,9)
Unit Under Standard pH Actual pH |Actual mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) () k
pH Electrode 4.008 4,031 160.0 0.0052 2.00
SIN.: 9X2E0223 6.865 6.870 -7.4 0.0087 2.00
9.181 9,186 -142.0 C.014 2.00

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

-00o-
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TECENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Certificate of Calibration

Equipment ;
Manufacturer :
iModel :

Serial No. ;

0 No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( yPornthippa Tameyakul

( ) Malee Butkruea
( ) Suwit Imjai

Issue Date :

-
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CALIERATION 0068

Cert.No.: 23MM180
Page.. 1of 3

Electronic Balance
Mettler Toledo
AB204
1116392227
TET.LAB.BALO1

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

Balance Room

10 Aprit 2023
11 April 2023

15 °C 10 40 °C
30 % to 90 %

Khit Ruttanaprapachai

My,

Approved Signatory

25 April 2023

The Unceriainties are for a confidence probability of approximately 95%

This certificnte may not be reproduced gther than in full, except with the prior writlen

Approval of the head of Corporate Services 3 ; Bquipment Calibration and Testing Services,

A 0053464



Cert.No.: 23MM180

- Equipment : Electronic Balance
Page: 2 of 3

. Condition As-Received : Used Item
Reference : 2304-01460C-12
¢ Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
i measurement method against standard weight.

Condition of this result of calibration

1. Reference standard instruments:-
instruments Model Serial No. 1D No. Test report No. Due date

1) Standard Weight Set {E2) 165884 24053 70RCO07 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
- 3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.

4 5. This certification is traceable io the International System of Unit.
5+ Result of calibration { ) Without Adjustment ( * ) After Adjustment by External Calibration

% Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment :

Measurement Coverage

Balance
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (ag) (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



S Equipment : Electronic Balanca Cert.No.: 23MM160

"+ Condition As-Received:  Used ltem Page: 3 of 3
.7 Reference ! 2304-01460C-12 _
" Result of calibration DEPE 9 | & A
" 2. Effect of off center loading ! ! DIE
“1 Amass of 100 g was placed to various position on the pan. 2| AN @0
©. The weighing machine reading error obtained is given in the table Front Front Front
Maximum difference hetween
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) {g) (9) (g) (g) (9)
-0.0002 ~0.0002 -0.0003 -0.0003 -0.0002 0.0001 ‘. w
7 3. Departure from_nominal value E
; Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
{g) (g) (9) {tmg) (k)
Unload 0.0000 0.0000 0.14 211
0.01 0.0100 0.0000 0.14 2.1
0.1 0.1001 ~0.0001 0.14 2.1
0.5 0.5000 0.0000 0.14 2.11
1 1.0001 -0.0001% 0.14 2.11
s 5,0000 0.0000 0.14 2.1
s 10 9.9999 +0.0001 0.14 2.1
25 24,9098 +0.0002 0.15 2.07
50 499998 +0.0002 0.18 2.05
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
i factor k , providing a level of confidence of approximately 95 %.

-00o-

a 1158498
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TECHNOLOGY PROMOTION ASSCCIATION (THAILAND-JAPAN)

A SR

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES :‘;//’/'?\‘\
AN
334/4 PATTANAKARN ROAD SOIL 18, SUANLUANG, SUANLUANG BANGKOK 10250 AT

. NSCTISI-TIS17025
TEL. 0-2717-3000-29  FAX.0-2719-9484 CALIBRATION 6003

Cert. No.: 23TMB73

Page: 1of 3
g & &
Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : Accuplus
Model : i250
Serial No. : 0408-0115-0008
ID No. : TET.LAB.BODOS
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240
Location : Laboratory {Thai Environmental Technic Limnited)
Received Order : 10 Aprit 2023
Calibration Date : 11 April 2023
Ambient Temperature ; (262 10)°C
Relative Humidity : (50+30)%
Calibrated by : Khit Ruttanaprapachai
Approved by : WLL '

Approved Signatory
( )Pornthippa Tameyakul
( /) 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, exeept with the prior written

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

A (0053455



Equipment : BOD Incubator Cert. No.: 23TMEB73

. Condition As-Received : Used ltem Page: 2 of 3

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 |TS-90,
~ Condition of this result of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date

- 1) Data Acquisition 34872A MY57013711 221.M83 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

. Result of Calibration :-  (*) Without Adjustment
. Function of UUC* : Temperature Source
: Fresh air setting : Not Available Environment during calibration
' _ | Beginning Finished
Temp. ( °C ) 25 26
f REL.Humid. { % ) 51 54
2 4 AC Supply ( Volt ) 221 221
&) o
1 8 o Position: | oSt
H i /2 ID No.:
S & 1 18-18RTD-01
r7 2 18-18RTD-02
Wrz“:D,zﬁ o/ / 3 18-18RTD-03
“ — 4 18-18RTD-04
- - - 5 18-i8RTD-05
6 18-18RTD-06
7 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
_ 9 {ref.) 18-18RTD-09
a= 10 com D= 048 m
b= 10 om W= 050 m
c= 10 om H= 1.1 m :
Capacity = 0.26- m® :

a 1158205



. Equipment : BOD Incubator Cert. No.: 23TMB73
" Condition As-Received : Used ltem Page: 30f3
- Reference : 2304-01460C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
‘| Calibration | UUC* uuec Temperature Temperatura Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
{(°C) (’C) [ (°C) (£°C) (¢) (°C}) k
20.0 19.8 19.7 0.54 0.37 1.1 2
Calibration Measured Temperature ( °C } .
. - Uncertainty
Point Position
{°C) 1 2 3 4 5 6 7 8 9 {ref.) {£°C)
20.0 201211 20227 | 19983 | 20,098 | 19.892 | 19.953 | 19.936 | 19.914 | 20.048 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 cne sensor,
: Temperature uniformity : The maximurmn 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 cbservation.
" UUC* : Unit Under Calibration

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

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

~-00o-

ol
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WO-WO-02471695/

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : uSth tnaiindunaiontne

Date Tesied:

September 29, 2023

ifia Recommendation Recertification
Address :  1/6 YOHTIUAMN 145 Period 8 Months
UTNTSWIUED 1URTZWIED Recertification Due: March 29, 2024
AFEINNUNIUAS 10240 Date Last Certified: April 3, 2023
User Name: Khun Nattapong Visit Number: 20of 2
Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203
Fax; PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 8000

S10

TESTED EQUIPMENT
IPV Methods

SERIAL NUMBER
07851310024C

CALIBRATION NUMBER

TEST STANDARD USED PART NUMBER
Mixed standard 1/10 NOB9-1579
Mixed standard 1100 NG30-0221
CUSTOMER SUPPLIED COMMENTS

2 % HNO3

10 % HNO3

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
November 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 1 of 4

PerkinEler Ltd. 290 S0i 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



WO-W0-0247 1695/

Perkiniirmne
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07881310024C DATE TESTED : September 29, 2023

1. MECHANICAL CHECKS
A, Inspect and clean all fans and filters.

IR

. Inspect and replace as necessary, all torch components including the RF coil.

-~

C. Inspect all tubing for sign of clacking or eaking.

D. Adjust water and gas pressure regulator settings.

=

E. Inspect and leak chack pneumatics drawers.

HEHHBEEH
S -

F. Clean the exterior of the instrument.
2. OPTICAL CHECKS

A Inspect and clean all optical components.

~

B. As reqiured, check and replace all purgebfilters.

~

2](2][8]
A

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A Perform preventive maintenance an chiller.

28]
S

~

B. Flush out the chiller every six months.
4. PERFORMANCE CHECKS

A, Torch View Alignment.

Q
-~

2][£]
~

B. Wavelength Calibration.

Page 2 of 4

PerkinEler Ltd. 200 Soi 17, Rama 9 Read, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



MAINTENANCE REPORT AND TEST CERTIFICATE

WO-W0-02471695/

OPTIMA 8000
SERIAL NUMBER : 07851310024C DATE TESTED : September 29, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectrat Resolution : UV As 193.696 nm < 0.00¢ 0.00702

Ni 231.604 nm <0.011 0.00790

Ni  341.476 nm <0.015 0.01192
Spectrat Resolution : VIS Ba 455.403 nm <0.020 0.01500
Precision

Zn 206,200 nm % RSD <1.0 0.60

Mg 280.271 nm % RSD <10 0.36

ig 285.213 nm % RSD <10 0.67

Ba 455.403 nm %RSD <10 0.72
Detection Limits : Axial As 193,696 nm 3(SD) ppb 1.11

Se 196.026 nm 3(SD) ppb 7.96

TI  190.801 nm 3(SD) ppb 0.05

Pb 220.353 nm 3{SD) ppb 367
Detection Limits : Radial As 193.696 nm 3(SD) ppb 0.28

Zn  213.857 nm 3(SD) ppb 0.83

Mn 257.610 nm 3(SD) ppb 0.67

La 379.478 nm 3(SD) ppb 1.89

Ba 455403 nm 3(8D) ppb 0.08

Ba 493.408 nm 3(SD) ppb 0.12
BEC : Axial (1B X 1000Y(1S-1B) Mn 257.610 nm =30 ppb 15.70
BEC : Radial (B X 1000%(15-IB) Mn 257.610 nhm =< 30 ppb 23.80

Page 3 of 4

Perkinkler |.id. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



WO-WO-02471695/

»
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Perkini:irar
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07851310024C DATE TESTED : September 29, 2023

Remarks :
Commissioning follow as commissioning performance sheets.

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

meets
|:| does not meet

the PerkinElmer Specifications listed on this certificate.

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

Service Departmept-PerkinElmer Ltd.

SRS S LA

( iphan Promjumda )

Avthorized Representative :

Service Engineer

Page 4 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



PerkinElmer Tru

Atromic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNO,

Lot Number: 58-168CRY1

Certification Date: MN{ i ZBZE
Expiration Date: Ngv 3 ﬂ 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Anzlyte Labeled Wieasured
As 100 pg/mL 99.8 pg/ml- 3103a* Pb 50.0 pgfml. 48.8 ug/mL
T 100 pg/mb 894 pg/mL 3168 Se 50.0 pgfmL 49.8 ugiml
Cd 50.0ug/imt  50.0 pgimb 3108"

* - indicates MNIET SRM 1 - indicates CRM {when NiST 5RM is not avaiabie}
Reference Multi: Lot# 57-168CR,1-177YJ, 54-134CR

Refer to side 2 for details of ceriification.

Balances are cafibrated with weight sets tracesble to NIST.
We guarantee ihat our PerkinElmer TruQ Atemic Speclroscopy Standards are stable and acturate 1o £0.5% of certified
concentration until the expiration date, provided the stendards are kept tightly capped and stored under normal laboratory
conditions, This valus s the sum of cumulative errors associated with the analytical determinations, pigetting, and diluing te finat
volume. For these solutions we use high purity acids, ASTM Type | water {18 megohm double deionized}, and feached, triple-rins
ad bottles, All glassware used is class A

Ceriifying Officer: l?! ¥ &‘E‘?i&iﬂ

PerkinEimer

PerldnElmer, lne.

05848 te T-203-825-4600
iLS.A. Toll Free: 1-200-762-4600

Visit worw. perkinebmer.com/laseffices for a complete listing of our global offices.



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

Miatrix: 5% HNOs
Lot Number: 58-169CRY1 Certification Date: MAY - 2022

Expiration Date: N{]V 3 B 2823

* instrumental Analysis using ICP Specirometer:

Analyte Labeled Measured SRM Analyte Labeied fieasured
As 00 pgiml 99.8 po/mi 3103a" Pb 50.0 pofmbL 49.9 pgimi
T 100 pgiml 9.4 pg/ml. 3158* Se 50.0 ug/mL 49.8 pgimi.
Cd 50.0 g/l 50.0 pgrmi 3108

* - indicates MIST SRM 1 - indicates CRM (when NIST SRM is not available)
Refarence Multi: Lotit 57-186CR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

Balances are cafibrated with weight sets traczable to NiST.
We guaraniee that our PerkinEimer TruQ Atomic Speclroscopy Slandards are stable and ascurale fo £0.5% of cerlified
concentration until the expiration date, provided the standards are kept lightly capped and stored under normal iaboratory
conditions. This value is the sum of eurnulative errors associated with the analytical determinations, pipetting, and diluting to final
volurne. For these solutions we use high purily acids, ASTM Type: | water (18 megohm double delonized), and leached, {riple-rins
ed botties. All glassware used is class A,

} Certifying Officer: ‘\f . &W\\W

PerkinElmer

PerkinEimer, lne,

.5.4. 1el: 1-202-025-4600
U.5.4. Tolt Free: 1-B00-762-4000

Wprs

Visit www.perkinelmer.com/lasoffices for a complete listing of our slabal offices.



Atomic Spectroscopy Standard

Certificate of Analysis

BerkinElmer Number: N0O891579
Description: Muiti-Element Standard

Matrix: 284 HNOs
Lot Number: 58-146CRX1 Ceriification Date: APR — — 2072

Expiration Date: OCT '-1 0 2823
* Instrumental Analysis using ICP Specirometer:

Analyte  Labeled Weasured SRM Analyte Lakeled Measured SRM
As 50.0ug/mb  49.3 pgimi. 3103a" Mi 10.0 pgéml. 9.89 pg/mlL 3136*
K 50.0 ug/mL 50.0 pg/imt. 3dta* &r 10.0 pg/ml. 10.0 pgiml. 3153a*
La 30.0ug/mL 8.9 pgimi 3M2rar 2n 10.0 pg/mt. 9.99 pgimb 3t68a"
L 10.0pg/ml. 9.96 pgimlL 3129a* Ba 1.00 pg/mk 0.996 ugimb 3104a"
Mn 10.0 pg/ml. 101 pg/mb 3132 Mg 1.00 pgfmb. 0.982 ug/imL N31a*

* - indicates NIST SRM + + indicates CRM {when NIST 8RM is not available)
Reference Multi; Lot# 57-138CR, 3-250MJ, 57-024CR, 67-208CR

Refar to side 2 for datails of certification.

Balances ara calibrated with weight sets traceable to NIST.
We guarantee thai our Perkingimer TruQ Atomic Spectroscopy Standards are stable and accurate o 10.5% of cerlified
concentration uniil the expiration date, provided the standards are kept tighlly capped and stored under pormat faporatary
canditions. This value is the sum of cumulative errors associated with the analyticsl determinations, pipetfing, and dilting to finat
volume. For these solufions we use high purity acids, ASTM Type | water (18 megobm double delonized}, ang leached, triple-ring
2d bottles. All glassware used is class A.

Certifying Officer; i\f s {gmv‘;[,y{/)

PerkinElmer

1.5.4. Toll Freey 1008 762-4000

Visic www.perkinelmer.com/lasoffices for a complete listing of our global offices.



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinEimer Number: N0O691579
Description: Multi-Element Standard

Matrix: 2% HNOs
Lot Number: 58-146CRX1 AR
Expiration Date: MOV 3 (] 2023

* Instrumental Analysis using ICP Spectroimeter:

Analyte  Labeled Measured SRI Analyte Labeled Measured SR
As 50.0ug/ml  48.3 pg/mL 3103a* i 10.0 pgfmb 9.89 pgiml. 3136*
K 50.0 pg/ml. 50.0 pg/mb 3141a" Sr 10.0 pg/mi. 10.0 pg/ml 3153a*
La 10.0 pgfml.  9.81 pg/ml 3127a* zZn 10.6 ug/ml. 9.99 pgimL M68a"
4 10.0 pgfmlL  9.86 ug/mb 3128a* Ba 1.0G pgiml. 0.996 yg/mL 3104z2*
Mn 10.0 yg/ml.  10.% pg/ml. 3132* Mg 1.00 po/ml 0.992 pgiml 31318

* . indicoles NIST SRM t - indicates GRM {when NIST SRM is not availabie)
Reference Multi: Lot 57-138CR, 3-250MJ, 57-024CR, 57-208CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NEST.
We guarantee that our PerkinElmer TruQ Atomic Spectrostiopy Standards are stable and aseurate 1o £0.5% of certified
concentration uniil the expirafion date, provided the standards are kept tightly capped and slored under normal faboratory
condifions. This value is the sum of cumulative errors assacialed with the analytical deferminations, pipeliing, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and jeached, triple-rins

ed hotlles. All glassware Used is Class A,

Certifying Officer: &7 ¥ &"b‘}b/(/?
PerkinElmer, lne.

PerkinElmer i .
1.5.4. 1ek: 1-203-825-4600
4.5.4. Tolt Free: 1 -000-762-4000

Visit wiwwiperkinelmer.com/lasoffices for 2 cormplete listing of our global offices.



GClobal Sesvice Trainine Department

Service Cngineer Certification

This is to certify that the above mentioned
PerkinElmer representative has been trained to
service the instrument indicated helow:

ICP2208B Optima 8300 & Optima 4£X/8X/7X00 Series

mnstruciors 7 At Dates July 20, 2012

@@@ﬁ/ éj@@ss.

Certified bys %ﬂ&m

(Manager, Global Fraining Operations)
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Certificate of Calibration

Certificate Number T SPR24020097-9 Page . 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Knet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name 1 DO Meter
Manufacturer  Horiba
Model D OM-T1G
Serial Number . D7s8J0013
1B, Number * No.08

Environmental Conditions

Ambient Temperature opacgt oen Received Date i 07 Feb 2024
Relative Humidity D B0% T159 Calibration Date : 09 Feb 2024
Location of Calibration . In-Lab Recommend Due Date I 09 Feb 2025
Calibration Procedure : In-House Method Date of Issue T 10 Feb 2024

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure, Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
congensus standards. The resuit reported herein apply only fo the calibration of the itern described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results
inciude the uncertainties and the customer must determine if the results meets their needs.

The calibration cerfificate shall not be reproduced except in full without written approval of SF Mstrology

System (Thailand).

Calibrated by : Mr.Sarawut Khitmai Approved by /g"
Calibration Officer { Mr.Yodyaim Chansang )
Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR24020087-9 Page:2 of 3

Reference Standards

e
i

Equipment Name Model Serial No. Certificate No. | Due. Date
Zero Oxygen Solution HI7040L. Lot S0027-23 _ 21C31 21 Mar 2028
Traceahility

This certification is traceable to the International System of Unit mainiained at :
HANNA - Manna Instruments {Thailand) Ltd.

SP-FM-CG4-15 rev.0



Result of Calibration

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

[#34

0

53

‘f; Certificate Number : SPR24020057-9 Page : 3 of 3
5

b

= Function : Digsolved Oxygen Permanance Test Jnit : mg/L

Gl

@

& Actual uuG Error Uncertainty

7 Standard Reading {%)

5

iy

T G.00 0.00 0.00 0.13

=

" 8.24 7.81 ~0.43 0.13

o

5

o Note :

&5

= The result of caiibration was found accurate as show on dale and place of calibration only.
~ This Certificate is not certified for any commercial transaciion,

é}}

= .

& Measurement Uncertainty

’(‘;‘f The reported uncertainty of measurement is the expanded uncertainty obtained by muitiplying the
oo}

p

- End of Certificate ~

sy
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TECHNOLOGY PROMOTION ASSOCIATION (PHAILAND-JAPAN ‘%

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TRSTING SERVICES %2y
53474 PATTANARARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGEKOK 10250 KEANC Lo

S,

TEL. 3-2717-3000.28  FAX. 027190404

Cert.Np.:
Page.:

Certificate of Calibration

Equipment :
Wanufacturer :

Model :

Serial No. :

D No. :

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

Submitted by :

Calibration Place ;

Ambient Temperature ;
Relative Humidity :
Calibration Procedure :

Calibrated by ;

Approved by :

{ x/)/ Saithip Meangmai

{ ) Warakorn Lerngagtrakul

{ )PFonpan Paipim

issue Date :

Spactrophotometer
Perkin Elmer

L.ambda 365
365K8042008

Used Item

18 August 2023
18 August 2023
2308-048900C-1

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

HEC-TISI-TIS17025
CALIBRATION 6603

23CHO483
10f3

Laboratory (Thai Environment Technic Limited)

{255-25.3)°C (On-Site)
(578-806)% (On-Site)

in - house method

CP-OCH4 based on ASTM E 275-01

Kunchit Prompraj

Approved Signétory

22 August 2023

The Uncertatirties are for a confidence probability of appreximately 95%

‘Fhis cenificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 ¢ Bauipment Catilwation and Testing Services,

A 005TI86




Cert, No.: 23CHO483

Page: 20f3
Condition of calibration result "
1. Reference Standard Materiai :
Material Serial No. Certificate No. Due date
1. Absorbance Standard set 8331 105939 28 Sep 2024
2. Wavelength Standard set 8417 100498 25 Mar 2024
3: Wavelength Standard set 8418 100499 25 Mar 2024
4. Stray Light Standard set 8419 108963 01 Feb 2025
2. This certificate is valid only fo the item calibrated on date and place of calibration.
3. This certificate Is traceable to the International System of Unit maintained through ;
- Starna Scientific Lid.
4, Speciral BandWidih : 1 nm
Scan Speed : 30 nmimin
Calibration Results : without adjustment
Wavelength Accuracy ' }
Certified Values Uncertainty of Coverage }
of Reference Material UUC Reading Measurement Factor '
{nm) {nm) {(&nm} k
418.58 418.54 0.12 2.00
536.52 536,13 0.12 2.00
638.00 837.84 0.14 2.05
684.50 684.49 0.13 2.00
879.41 879.42 0.12 2.00




Cert. No.: 23CH0493

Page: 30f3
Caiibration Resulis : without adjustment
Fhotometric Accuracy
Wavelength Certified Values Uncertainty of | Coverage
UUC Reading
of Reference Material lfieasurement Factor
{nim} {Abs } { Abs) {2Abs ) k
Zero $.0000 0.0028 2.00
0.5712 0.5699 0.0031 2.00
420.0
0.7510 0.7454 0.0031 2.00
1.0893 1.0877 0.0033 2.00
Zero -0.0001 0.0028 2.00
0.5224 0.5209 (.0028 2.00
548.1
0.6856 0.6839 0.0028 2.00
0.9937 0.9921 3.0028 2.00
Zero -0.0001 0.0028 2.00
0.5397 0.56375 0.0028 2.00
635.0
0.6832 0.6810 0.0028 2.00
0.9836 0.9861 0.0028 2.00
Stray Light
* Straylight at
Reading at 266,74 nm £ 0.11 nm
266.74 nm % 0.11 nm
Abs 2.0488
%T 0.8951
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 Perchloric acid blank.

- CGut-off wavelength of stray light reference material (Potassium lodide) at wavelength 26074 nm 4 0.11 nm
- Result = Pass, if Absarbance » 2.00 Abs and Transmission < 1.0 %7 at Wavelength 280.74 nm x 011 nm
- * : Not NSC-ONSC Accredited

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

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

000 g””!ﬁ{"’!}ﬂ
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o u 203 .

O MAINTENANCE REPORT

0,? ¥
o> ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : udim waiindswindanina  Date Tested: 29-n.21.-66
AA[ Recommendation Recertification
Address :  1/6 afausudiung 145, Period 6 Months
waAsWINEY, LunsdEswIuge, Recertification Due: 28-11.0.-67
AFILMNE 10240 TH Date Last Certified: 30-i1.m.-66
User Name: aat Andidné 1dadeu Visit Number: 10f2
Phone:; 02-3737799 TH ONE SOURCE Phone:  081-7316733, 082-1086572
E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

ketsarin.c@tet1995.com

CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinlLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183

Filter 0.2 % MG0-057

Page 1 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand



AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1214

SERIAL NUMBER 04050110503

1. OPTIC CHECKS
A, Optical alignment condition {if necessary)

B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary)
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box jeints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Prain system ( safety )
3. ELECTRONICS CHECKS

A. Power Supplies

DATE TESTED

29-n.81.-66

LIE]&
~A

FRIRIE]

+5.00 Vdc + 0.2 Vde +5.02 Vde
+ 11.50 Vdc + 0.2 Vdc +11.46 Vde
+ 15.00 Vdc + 1.0 Vde +14.99 Vde
-15.00 Vde + 1.0 Vde -15.08 Vde
+35.00 Vdc £ 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm £ 0.3 nm. 213.83 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 231.92 nim.
C. Cu Lamp wavelength 324.8 nm £ 0.3 nm. 324.87 nm.
Page 2 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand




FSR 1214

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 29-n.21.-66
5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.174 Abs.

B. AA Baseline noise test with Copper (324.8 nm)

Integration time = 0.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.001

C. Flame sensitivity with Copper (324.8nm)
(5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner}

Stainless steel nebulizer >0.25 0.275 Abs,
%RSD <0.3 0.20 %
Measured Characteristic Concentration : 0.080 mg/L
Page 3of4

TH ONE SOURCE Co.,Ltd. 33/118, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thaitand



FSR 1214

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 29-n.11.-66

Remarks :

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

meets
I:I does nct meet

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH ONE SOURCE Co.,Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand




Method Name: Cu Baseline Element: Cu
Method Description: Cu BL Noise

Bate: 01/01/2002

Technique: Flame Calibration Egquation: Zero Intercept: Nonlinear
Wavelength: 324.8 nm 5lit width: 0.70 nm

Lamp Current: 15 Energy: 72

Sample Info File: Untitled Results Data Set:

Element: Cu Seg. Nc.: 2 AS Loc.: —-—- Date: 01/01/2002

Sample ID: CU BLN Noise

Repl SampleConc StndConc BlnkCorr Time
# ng/L, mg/L Signal
1 0.000 10:35:48
2 0.000 10:35:4%9
3 0.000 10:35:51
4 0.000 10:35:53
5 0.000 10:35:55
6 -0.001 10:35:57
7 -0.001 10:36:00
8 -0.002 10:36:02

9 -0.001 10:36:04
10 0.0C0 10:36:07
11 -0.001 10:36:09
12 0.001 10:3s:11
13 0.001 10:36:13
14 0.001 10:36:15
i5 0.001 10:36:17
16 0.00C 10:36:19
i7 -0.0C1 10:36:21
18 0.001 10:36:24
19 0.00C 10:36:26
20 0.001 10:36:28
21 0.000 10:36:30
22 0.002 10:36:32
23 0.000 10:36:34
24 0.00C 10:36:36
25 0.002 10:36:38
26 0.002 10:36:41
27 0.001 10:36:43
28 0.001 10:36:45
29 0.000 10:36:47
30 ~0.001 10:36:49
31 -0.002 10:36:51
32 -0.001 10:36:53
33 -0.001 10:36:55
34 0.000 10:36:58
35 0.0C0 10:37:00
36 0.000 10:37:03
37 0.003 10:37:05
38 0.000 10:37:07
39 0.000 10:37:09
40 0.001 10:37:11
41 -0.001 10:37:13
42 -0.00 10:37:16
43 -0.002 10:37:18
44 -0.001 10:37:20
45 0.002 10:37:22
46 0.000 10:37:24
47 0.001 10G:37:26
48 0.000 10:37:28
49 0.000 10:37:30
50 0.001 10:27:33
51 0.002 10:37:35
52 0.002 10:37:37
53 0.001 10:37:3%
54 0.000 10:37:41
55 =0.001 10:37:43
56 0.001 10:37:45
57 0.001 10:37:47
58 0.000 10:27:50
59 0.001 10:37:52

Pama 1



60 0.001
6l 0.000
62 0.001
63 0.000
64 -0.001
65 -0.002
66 -0.002
67 -0.001
68 -0.001
65 ~0.002
70 0.000
71 0.000
72 0.000
73 0.000
74 -0.001
75 -0.001
76 0.002
77 0.002
78 0.000
79 0.002
80 0.001
81 0.000
82 0.001
83 -0.001
84 -0.001
85 -0.001
86 -0.002
87 ~-0.002
g8 -0.001
89 ~0.001
80 -¢.001
g1 G.000
92 -0.001
93 0.000
24 0.000
95 -0.001
o6 -0.001
97 0.000
98 0.002
g9 0.001
Mean: 0.000
SD 0.001
%RSD: 4766.11

Page 2



Intensity

Current Wavelength: 214.80

Peak Wavelength: 213.83

212,90

! {
213.90

Wavelength (nm)

Paage 4

214.90



Intensity

Current Wavelength: 233.00

Peak Wavelength: 231.92

231.00

232.00

Wavelength (nm)

Page 5



Intensity

Current Wavelength: 325.80

Peak Wavelength: 324.87

323.80

| I
324.80

Wavelength {nm)

Page 6
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Method Name: CubSppm Element: Cu
Method Descripticn: Cu 5 ppm

Date: 01/01/2002

Technique: Flame Calibration Equation: Zerc Intercept: Nonlinear
Wavelength: 324.8 nm §1lit Width: 0.70 nm

Lamp Current: 15 Energy: 72

Sample Info File: Untitled Results Data Set:

Element: Cu Seqg. No.: 3 AS Loc.: === Date: 01/01/200

Sample ID: Calib Blank

Repl SampleConc StndConc BlnkCorr Time

# mg/ L mg/L Signal
1 -0.011 11:30:33
2 -0.011 11:30:46
3 -0.011 11:31:00
4 -~0.011 11:31:14
5 -0.011 11:31:28
1) -0.011 11:31:43
7 -0.011 11:31:57
8 -0.012 11:32:11
9 -0.012 11:32:24
10 -0.012 11:32:38
Mean: -0.011
sD 0.000
$RSD: 3.15

Auto-zero performed.

Element: Cu Seq. No.: 4 AS Loc.: —-—-— Date: 01/G1/2002
Sample ID: Cepper 5 ppm

Repl SampleConc StndConc BlnkCorr Time

# mg/L mg/L Signal
1 0.275 11:33:12
2 0.275 11:33:26
3 0.274 11:33:40
4 0.274 11:33:54
5 0.274 11:34:08
6 0.276 11:34:23
7 0.275 11:34:37
B 0.275 11:34:50
g 0.274 11:35:04
10 0.274 11:35:18
Mean: 0.275
sSD 0.001
%RSD: 0.20

Page 7
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