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¥ . " Std.
Parameters Units Methods Hinsnamstiita
1522 . awialszian n.

pH - Electrometric Method 6.9 5.5-9.0
Total Suspended Solids mg/l Dried from 103 to 105°C 22 =30
Biochemical Oxygen Demand mg/l 5-Day BOD Test, Membrane-Electrode Method 68 <20
Sulfide mg Iodometric Method 1.2 <10
Total Kjeldahl Nitrogen mg/l Macro - Kjeldahl Method 4.4 <do
Oil & Grease mg/l Liquid-Liquid, Partition-Gravimetric Method <5 <20
Free Chlorine mg/l DPD Colorimetric Method ND -
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3
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= - 1]
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Sampling Site Issue Date
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Sampling Date Sample Name.

T18MS wg BInnew Ha/Results e

T Std.
Parameters Units Methods” Winandamisthiia
13.06 W emistlszian n.

pH - Electrometric Method 7.2 5.5-9.0
Total Suspended Solids mg/l Dried from 103 to 105°C 12 <30
Biochemical Oxygen Demand | mg/l 5-Day BOD Test, Membrane-Electrode Method 31 SZO
Sulfide mg/l Todometric Method <10 <10
Total Kjeldahl Nitrogen mg/l Macro - Kjeldahl Method 33.88 <40
Free Chlorine mg/l DPD Colorimetric Method ND 51.0
Oil & Grease mg/l Liquid-Liquid, Partition-Gravimetric Method <5 520
Ynaing
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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame
Method?

3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method?

4 Cadmium Digestion, Direct Air-Acetylene Flame Method?

5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method™?

6 Color ADMI Weighted-Ordinate Spectrophotometric
Method™

7 Copper' Digestion, Direct Air-Acetylene Flame Method?

8 Cyanide Distillation, Colorimetric Method™

9 Formaldehyde Distillation, Colorimetric Method!™!

10~ | Free Chlorine DPD Colorimetric Method?

11 Hexavalent Chromium Colorimetric Method?

12 Lead Digestion, Direct Air-Acetylene Flame Method?

13 Manganese Digestion, Direct Air-Acetylene Flame Method™

14 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

15 Nickel Digestion, Direct Air-Acetylene Flame Method!?

16 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method®

17 pH Electrometric Method?

18 Phenols 1) Distillation, Chloroform Extraction Method™@
2) Distitlation, Direct Photometric Method™

19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?

20 Sulfide lodometric Method®

21 Temperature Laboratory and Field Methods®?

22 | Total Dissolved Solids Dried at 180 °C4

S

23 Total Kjeldahl Nitrogen...




-y -

feudl asuany . BRI
23 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method®?
24 Total Suspended Solids Dried from 103-105 °C*4
25 Trivatent Chromium Digestion, Direct Air-Acetylene Flame Method,
Colorimetric Method; Calculation
26 Zinc Digestion, Direct Air-Acetytene Flame Method™

19NE1581989

1. suneuimnssudawiedenuisussinelng. giiotiasiziinge. fuaded g,
NFUNNL: LTBUUNINITAUNA, 2547,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 24™ ed. Washington, DC: APHA, 2023.
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uudidinmoumeuguygiues Block Digestion

Fuihiefuld: 0170472563

1. Block Digestion

e HANON ., {uSHIROE. . Serial NoSHA2aA032Y, sennies . L8-Eq- 0n
i

Fuiinaumeu 41312566 mumsuediiet .1 1102953
2, Digital Thermometer with TC Prabe

duiin Tiara S5o86e {u Tenp 0% . Serial No.. 4008358

..... atfanSoa.. 18 :81.:.?‘3

ARG 00, °C Tuilmbuitoy . aprit 205 geuitrundaie 2% Al 203,

SLECCO

viEn ahiBua udu 811 wevd newdaumnt §13

8
HwUMWM: 171

nuuiuiinniueeugurigives Block Digestion

Tuiilsduld: o01/04/2563

1. Block Digestion .
g BANON. . jUSHMLOF. . Serial NoSSA012Y. sWimndes . LB-Ey- oW
Fuiinauaey 213 12568, nauroundienl 11102264

2. Digital Thermometer with TC Probe
iin Trena, Séptie ju TensBX . Serial No. AIONISE___ s¥inining,.. 18y A3
nimazdon. 0. fulluewiey . 2 Apst 205, nowdioundaioh] 2 Bl 2o

3, HomIIUEBY ($290081 .. 8300 4 - AV:20 W) '

3. wammauaey (§2991 .. 3390w - N0 4
qumgiides 25 - .2 ¢ mowdudiind . D St %
quugii | qumginewdmesluiined e aqlsamanu |
ol Position | Set point W‘lﬁum i (;C) — - e a8y g
No. °C) L0 A3 | nam 2 fnaovsa o ou
- woufy | dhw | hifw
('C) (A) (B) qung)i

2141 1 250 254 249.9 | 950.1 250.0 0.0 ts 7 'ﬁ' i
S D Lot ey | ogs03 | ter | oxs |y L
3 250.1 | 925p.3 150.1 408 | 35 J
4 150.3 | 1501 Bo.3 |tZoea | 35 J/
5 250.4 | %%p.§ 0.5 + %5 BT J
6 249.8 | 9u3q 244.9 -0.1 5 /
7 250.4 | 0.9 | 350.3 403 | *s /
8 2505 | $50.% 950.3 03 | % J
9 150.5 | s0.4 0.5 +0.8 | *s /

B L b i50.4 | 9503 | 0.2 tur | ¥s J
u A | im.0 | 350.0 0.0 s /
12 W05 | 250.4 150.5 +o.5 | %s J

- 13 150.0 250.% 250.4 +0.1 15 J
14 L uss | ssom | w05 | 4o | 38 J
s | 1501 | 0.4 | 350.3 *0.3 | s /
16 150.0 | 3493 | 950.g 0.0 s J
17 190.8 | 950.3 | 150.8 +og | % J
18 951.0 | 250.9 851.0 +1.0 i J
19 2504 | 2543 | ;4.2 +1.0 | %S J
20 24q. | 250.0 | 249.9 -0.1 | s J

FM-LB-85;Re00

qungifos .25 - . Y c mwAudwing N 5y
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('C) A (B) ungll e

2|41 1 250 254 2.9 | 150.% 150.0 0.0 i35, / # .
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6 a8 | v 249.9 -0.4 5 /
L 7 2504 | 3609 | 1503 403 | %5 /
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9 2905 | 0.4 | %0.5 +0.5 | s /

10 ~ L tsoa | 9%0.8 | 0.2 +o | ¥y i

1 taa | 350 | 150.0 1.0 s J.

12 150.5 | 250.u 150.5 40.5 ts J

13 50.0 | 9501 250.9 40,1 15 J

14 250.5 | 250.4 asn. 5 0.5 is J

15 150.9 | 0% | 930.2 *0.3 | *s /

16 250.0 | Iy9.9 | 950.9 0.0 15 J

17 250.¢ | 250.% 150.8 +0.8 5 J

18 951.0 | 950.9 | gse.0 t10 | 6 J
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CAL CAL

Z ,-—-..\;3-
: RN \ Calibratech Co.,Ltd
Calibratech CD"Ltd'n " A pi NBC-TISI-Tt5) 7024 Y067 Moo 2 mmh-:-s Rd., Bangpood, Pakleed, Noathibein 11120
71196 7 Moo 21 %) Lo . e 1|1:1.:‘ 1 SALSRATICN 0030 Tel {021 964-6211 Fan (021 964:51 55, e-mail - calibrasech. caldiy Iibrecch <alfihommait com
Tel(02) =1-6211 Fax (02) 96:8-5155, e-ninil ¢ caliZyal sal@hotme cotn
i ibrati ifi -Calibration
Certificate of -Calibration Certificate of -Ca
Certificate No. : 68-300307-6 Page 5 1of2 Certificate No. : 68-300307-6 Pagg : 20f2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °C
Submitted by : Special Lab Envi and Consultant Co., Ltd.

UUC Condition As-Recefved :  Good
47/91-93 Moo 3, Tambol Tha-It, Pakkret, Nonthaburi 11120

Delivery Time :  40.04 sec;

Eguipment : Burette Nominal Volume ( ml ) Measuring Volume ( m| )
Manufacturer : Witeg Class ;: A 10 10.0003
Capacity 25 ml Graduation : 0.05 mi 20 - 20.0098
ID No. 5 LB~G-W-001 25 25.0101
Environment : Ambient Temperature : (20+3) °c
Relative Hushidiy : (50« 10) % Uncertainty of metisurement wilh in . 0.0066 ml
Air ProseE . 10095 mbar. This result of calibruion was found uecurile as shown on date and pliee of calibration anly,
This reported ungettaiinty of measurement wis based on 4 standard uncerainty multiplied by 4 coyerage factor k = 200,

Date of Received ¢ 19 April 2025 providing a fevel of eonfidence of approximately 95%
Date of Calibration : 25 April 2025

' ~oly - i E
Date of Issue i 25 April 2025
Calibrated by i Areerat Somblin
Calibration Method : In-house method CAL-M300} based on ASTM E 542-22
Reference Standard Instruments : This centification is traceablc to the International System of Units
Electronic Balance
D No. Cert, No. Due Date Traceability
24005 67-200410-4 02 Jun 2025 Nalional Institute of Metrology (Thuiland) (NIMT)
Approved by : : - .
4 ( Wipa Tovadee) B

Supervisor

The Unceruwinties are for a confidense probability of apppoximately 95%
This cenificate may not be reprodused other thin in full exeept with the prior writlen approval of the Calibmiech Co, L.

’ PPN TR TRE | T ‘ ‘I‘ﬂ'ml.m'_ b, — : e - =N IR
1L-F0031-02 e b AT e St i STl . - -




PindAcle 900F Preventive Maintenance (PM)

| B |

Company Name: Special Lab EnvizConsultant Co.,Ltd
PerkinElmer Address Soi Tha It, Rattanathibet Rd, Tha It, Pak Kret, Nonthaburi 11120
For the Better {Instrument Location):
Serial Number: PFBS17082303 PM Number: mn
| Customer Name Telephone
K.Fartlh H
{if applicable): : Number; i
CUstc.nmer Support Prasit Service Order WO-11606345
|____Engineer Name: Number:
A Next PM Due
Date PM Performed:
PinAAcle 900F S
{ IMEYYYY)
Standard Labor Hours to Complete PM : 5 hours_

Preventive Maintenance Report

Part Numb Rel Publication Date ' )

09370145 Rev.9 A January 2018 PerkinElmer

Scope
The purpose of this PM istoensure the continued funclionality of the PinAAcle 900F by inspecting and

replacing any worn or damaged parts. This service should only be performed by a trained representative of
Perkinklmer,

The customer should save their method beforc Lthe PM begins,

General Instructions:

The customer rnust provide the engineer aperational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with tha customer before making any changes that may affect the customer's analysis or calibratian,
including a current back-up of system software and/or data files,

The compleled document should be signed by an autherized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument lagbaok as required,

Copyright Information

This document contains praprietary information that is protected by capyright, Al rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc

Copyright © 2013 PerkinElmer, Inc.

Company Name: Special Lab Envi&Consultant Co. Ltd

Instrument Location: AASROOM

Trademarks

Registered names, trademarks, ele, used in this document, even when nat specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditi of sale, PerkinEt makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connectien with the furnishing or use of
this document,

Soi Tha It, Rattanathibet Rd, Tha It, Pak Kret, Nonthaburi 11120

Instrument Serial No.: PFBS17082303

Date: 8 SEP 2025

Il’in/\/\clc 900F Preventive Maintenance Report (PM) Page 1 oI'7 l




Com ponent List Additional Tools Required for PM
Component / Specific Madel Serial # Configuration Notes (F;fa :s:llljc::g) Description Quantity Serial #
PinAAcle 900F PFBS17082303 Syngistix Ver 3.0.3.1560 N1013000 0.2A Neutral density filter 1 MGO-704
N1013002 1.0A Neutral density filter 1 MG2-891
03030997 System 2 EDL Driver 1 030309-97E
N3050605 As System 2 EDL 1 17986
N3050121 Cu Lumina HCL 1 000003793D12
Parts Lists N3050109 Ba Lumnina HCL 1 041123-010120
N3050139 K Lumina HCL 1 0000037BBE1D
sinciidedwihihe by N3050152 Ni Lumina HCL 1
Pa;;:;::s)“f Description Quantity
B0501696 Fan Filters 1
N3160156 O-Ring Kits for Sampling Intraduction ( Stainless Steels Nebulizer) |N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) 1 B
N9301714 Replacement Acetylene Filter Cartridge 1 E
TH001022 Replacement Air Filter Cartridge 2 B

Additional Reagents and Standards Required for PM

Part Number L Expired D
D 1 tch/Lot # Xpire ate
(i applicable) escription Quality Batch/Lot eyt
N9300183 1000 mg/L Copper Standard AR 27-156CUY1 SEP-2026

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number (If Explration
D tion antit: Batch/Lot #
applicable) ascrip o v / Date (am/vv
N/A DI Water 250 ml. AR AR
N/A 0,5% HNO; 250 ml, AR AR

lPim‘\}\dc 900F Preventive Maintenance Report (PM) Page 2 o 7 I IPinM\uIc 900F Preventive Maintenance Reporl (PM) Pagc3ol'7 I




Procedure Checklist

Use (' ) to check off those steps in the checklist that have been completed.

1. General:

¥ Review the instrument performance with the customer and document any recent
problems

4] Inspect the customer log book and make any appropriate PM entries.

# Perform general inspection of system for cleanliness

2, PCInstrument Software:

F1 Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary

4] Inspect all gas lines for leaks and/or wear. Replace if needed.

) Clean exterior of the instrument.

¥ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapler seclion on cleaning Lhe burner head and checking sloth width.
Replace if out of specification

Check the condition of the end cap, burner head, and nebulizer O-rings: Replace if necessary.

¥l Check the drain system for signs of wear, Replace worn of damaged parts.

4] Visually check for proper flame condilions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

7 Inspect PC boards. Clean if necessary.

4 Carefully check all inlernal and external cable connections.

¥ Check instrument firmware revisions upgrade to current levels (if necessary)

® Run Diagnoslics Tesl within the Advanced function of Lhe Spectromeler page. Check the
results in Lhe service log folder in the Spectrometer BM Log Viewer,

5. Optics:

4 Inspect and clean the sample compartment windows, if needed.
¥ Inspect optics. Clean or replace if necessary,

6. Gasses:

¥ Verify Lhat the Gasses supplied to the instrument are within the pressure and purily
specifications found in the PinAtcle 900 Series Pre-installatian Checklist SDB.
¥ Verify that the acetylene filter and alr filter element is dry. Replace if necessary.

I PinAAcic 900F Preventive Maintenance Repon (PM) Page 4 of 7 I

7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed,

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C;H; Flame correctly shuts down Active v|Passed B
Drain Sensor Air/C;H; Flame correctly shuts down ~ |Active ~|Passed E
Nebulizer Sensor Air/C;H; Flame correctly shuts down Aclive > [IPassed B
CaH, Pressure Sensor Air/C,H; Flame correctly shuts down Active v |Passed E
Air Pressure Sensor Alr/C;H, Flame correctly shuts down Active E Passed E
Choosing Nitrous Oxide as the oxidant :
BLienteadioezoy should trigger an interlock shuts down fictive E Fassed B
8. After PM Performance tests:
8.1 Detector Linearity with Barium
Description: Ensures that the detector is linear in the Visible Range.
Certificate Value .
Parameter Speclfication at 553.6 nm (Abs.) Test Results Pass/Fail
1.0 A ND Filter 1 5% from Cert. 0.9995 0.9735 Passed -
0.2 A ND Filter 1 5% from Cert. 0.1886 0.1945 Passed Dt
8.2 Baseline Noise at 1.0 Absorbonce with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
Parameter Specification Results Pass/Fail
Standard Deviation <0010 0.0018 Passed B
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fall
Standard Deviation £0.001 0.0001 Passed E

I PinAAcle 9007 Prevemive Maimenance Repon (PA)
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8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parametar Specification

Results

Pass/Fall

Standard Deviation 50010

0.0019

Passed E

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification

Results

Pass/Fail

0.0010

Passed Iﬂ

Standatd Deviatin 0405

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise al a low

wavelength.
Parameter Specification Results Pass/Fail
Stancard Deviation: 0005 0.0017 Passed B

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Standard Copper Sensitivity Specification | Results {Abs.) Pass/Fail
5 mp/L Sensitivity S5 Neb (if applicable) 0250 Abs. N/A Not Applica
2 ma/L Sensitivity HS Neb (if applicable) *0.250Abs 02926 |Passed  [+]
10. Review:

¥l Review with the customer PM work performed
™ Review with the customer routine maintenance procedures.
™ biscuss recommended customer supplied materials to have on hand.

M Attach PM sticker.

I PinAAcle 900F Preventive Maintenance Report (PM

)

Thage 6 of 7 I

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes [F) Fails (1 the preventive maintenance.
Review of Preventive Maintenance:

Authorized PerkinElmer Representative: P 5 Date:
8 SEP 2025
¥AS| t

(B0 Mmm ¥yyY)
Authorized Customer Representative: Date:
8 SEP 2025
(DD-MMM TIYH]
I PinAAcle 900F Preventive Maimenance Report (PAM) Page 7 oF7_I




Component List

Compoﬁent /

Firmware : |
Specitic Model Serl;al #_ ] Version |_ Conflugiratl_on Notes
FIAS100 100817080201 2.20 3.0.3,1560

Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)
i Company_Name: : Special L_a_b Envi&Consultant Co.,Lt
Address f : ;
(Instrument Location): Soi Tha It, Rattanathibet Rd, Tha It, Pak K_ret, Nonthaburi 111_23
Room Number: AAS Room
Asset Number Customer )
(if applicable): 100517080201 System ID: Khun Fahtiha
Service Engineer . Service Order
Name: Prasit Number: \{Y_O-1 1614853
Next PM Due
Date PM Perf d:
(Dn_wﬁw%r)"e 8 SEP 2025 Date: 8 SEP 2026
el B (DD-MMM-YY YY) i
| Part Number Release | Publication Date | ' >
09370005 © January 2013 PerkinElmer

Parts Lists

Scope

The purpose of this PM Is to ensure the continued functionality of the Atomic Absorption/FIAS
100/400 by inspecting and replacing any worn or damaged parts. This service should only be
performed by a trained representative of PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

Always check with the cuslomer before making any changes that may affect the customer's
analysis or calibration.

The completed document should be signed by an authorized PerkinElmer and customer
representalive and left with the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All righls are
reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any
language without the prior, written permission of PerkinElmer, Inc. Copyright © 2013
PerkinE!mer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as
such, are protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other
trademarks and registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are
depicted herein are the property of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinEImer makes no
warranty of any kind with regard to this document, including, but not limited to, the
implied warranties of merchantability and titness for a particular purpose.

PerkinElmer shall not be liable for incidental or conseguential damages in connection with the
furnishing or use of this document.

Parts Included with the PM

Part Number

: Ol [ o . =
Expiration
(it Description Quantity Batc:/Lot ] %ate
applicable) - =} (MMYYY)
B050 2706 Fan Filter 1 N/A N/A
Additional Tools Required for PM |
Part Number | Calibration |
(it Description Quantity | Serial # Due Date |
applicable) = . (MMYY)
Digital Volt Meter 1 N/A N/A
Additional Reagents and Standards Required tor PM J'
Part Number Te. Expiration
(if Description Quantity | Batc;n/ Lol Date
applicable) e ] —
N/A N/A N/A

N/A
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Procedure Checklist 4. Cell, Cell Windows, Transfer Line:
[] Cell checked

Use (v) to check off those steps in the checklist that have been completed. Cell windows checked
Transfer line checked for moisture (if moisture is a problem, the Nafion
1. General: dryer might be needed)
Review the instrument performance with the customer and document any . .
recent problems. 5. Operational Tests:

Run DI water through the carrier/reductant/sample system. Verify smooth
flow of liquid throughout without leaks. Replace tubing & fittings if needed.

; ; 2 6. Review:

[ s the Working Environment Acceptable? If not, document. Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand.
Attach PM sticker.

Update Logbook.

[ visual Damage (if yes, describe)

Check incoming AC line voltage for proper levels and grounding.
Verify Voltage switch on back of instrument is correct

Perform general inspection of system for cleanliness. Clean if needed.

Gas supply cylinders secured, lines leak checked and argon or nitrogen
supply pressure verified (45 — 58 psi).

Inspect the customer log book and make any appropriate PM entries.

Fan checked and filter cleaned

Heating mantle or Universal Cell Holder checked

2. Instrument components

Non-return valve checked/repaired/replaced if needed (B019 8111). Clean
the valve if there is any liquid in it. Replace the rubber sleeve (B013 5123)
if itis worn. Check the flow meter for any signs of fluid in it. Clean the flow
meter if needed.

Verify condition of pump pressure adjustment levers (B050 7794 - look for
cracks or problems with the springs), pump rollers (B300 0251 check for
wear), and thumb screws (BO50 7796).

Check the Multiport valve for proper switching, flow, and insure there are
no leaks. Clean valve parts and replace o-rings if needed (large o-ring:
B050 1250, small o-ring: BO04 5095). Use a squirt bottle & fishing line to
try to dislodge clogs.

Firmware Version checked. Latest is 2.20.

3. Mixing/Separation Assembly & Pump Tubing:
Mixing separator assembly checked
Filter/membrane checked (B050 8306)
Condition of the pump tubing (replace if necessary), correct pump tubing
for the solutions being run. Make sure the correct magazines are being
used. B050 7791 for 0.13 — 1.80 mm tubing; B050 7792 for 1.60 — 3.18
mm tubing.

" Atomic Absorption/FIAS |
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Additional Comments Document History

Additional Comments Regarding the P} Revision Description of Change Page(s) Bate:
NiA A First release May 2008
B Addition of Batch/Lot Number, Expiration Date, 2,7 February
and Report Fields. 2009
Cc Update to new format All January
2013
Review

The preventive maintenance checks and if applicable performance tests for FIAS
100/400 have been completed.

This FIAS 100/400 Passes Fails[] the preventive maintenance.

Review of Preventive Maintenance;
Authorized PerkinElmer Representative: Date:
%,{ 8 SEP 2025
(BDMMMYYYY)
Authorized Customer Representalive: Date:
8 SEP 2025
(DD-MMM-YYYY)

| Atomic Absorption/FIAS 100/400 Preventive Maintenance PageSol6 ! | Atomic Absorption/FIAS 100/400 Preventive Malntenance Page 6ol 6 |




CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachaisn 3 Rd., Bangpood, Pakkned, Noathaburi 11120
Tel(02) 9646211 Fox (02) 954-5135, e-mail * calibratech. calfiyahoo com, colibmtesh .cal@hiotmail com

Certificate of -Calibration

NSC-TIBI-TIS 17025
CALIBRATION 0030

Certificate No. : 68-400236-1

Page : 10f2
Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91-93 Moo 3,Tambol Tha-It, Pakkret, Nonthaburi 11120

Equipment : Digital Thermometer with Thermocouple probe Type K

Temperature Indicator

Manufacturer : Thermo Scientific Model : TEMP 10K

Range : <250 "C to 1372 °C Resolution ; 0.1 "C

Serial No, : 4008958 IDNe. :  LB-Eq-013
Environment : Ambient Temperature : 23 +2) °cC

Relative Humidity (50 +15) o

Line Voltage

19 April 2025

22 April 15 24 April 2025
24 April 2023

Chortip Samchusri

(220 + 22) vaC
Date of Received ;
Date of Calibration :
Date of Issue. ;
Callbrated by :

Calibration Method : This instrument was calibrated by Tn-house method compéarison technique CAL-M40I)3
by compared with PRT in the liquid bath at the constant controlled temperature,

The temperature scall tsed wiis bused on 17S-90

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

1. Platinum Resistance Thermometer (PRT)
1D No, Cert. No,  Due Dage
400001 TT-0023-24 16 Feb 2026
400016 TT-0053-23 15 May 2025
2. Standard Digital Thermometer

ID No. Cert. No.  Due Date
400003 23E1866 01 Jun 2025
400004 23E1866 01 Jun 2025

I bili
National Institute of Metrology Thaifand (NIMT)
National Institute of Metrology Thailand (NIMT)

Traceabili

National Institute of Metrology Thailand (NIMT)
Natjonal Institute of Metrology Thailand (NIMT)

Approved by : #'

( Permpon Chanpu )

Supervisor

The Uncertainties ure for a confidence probabitity of gpproximately 95%
Ihis cerificate may not be reproduced other thin in full extept with the prior written spproval of the Culibratech CoLsd.

h&mm- L e e e R e R e

CAL

Calibratech Co.,Ltd.
T106-7 Moo 2, Sukh b 3 Rd, Banjpood, Pakired, Nonthabun 11120
Tel{02) Y64-6211 Fin, ((2) $64-5135, el * calibraech . calidyahon com, calib

eal@hotmatl com
Certificate of Calibration

Certificate No. : 68-400236-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Conditlon As-Recelved :  Good

Funetion : Temp with Ther ple probe Type K

Model : Type K Sheath Material : Teflon

Diameter : 2 mm. Length : 1500 mm.

Serial No. : N/A - ID No. : SL-39

Immersion Depth|Standerd Rcadinu! UUC Reading Correction Uncertainty

( mm.) (“c) (°Cc) (*c) (+"C)

130 J0zs 35 (15 i
(RIY] o2z 205 -5 (1K
130 104.0020 1042 -0.2 UAS
130 150.0022 130.3 1.3 (1K) e
130 180.0023 ITER 12 65

Model © AD-1218-230 Sheath Material . Stainless
Diameter : 3.5 mm. Length : 230  mm.
Serial No. : N/A ID No. : SL-40
Immersion Depth|Standard Reading| UUC Reading Correction Uncertainty
( mm. ) (°c) “C) (c) t"c)
124 380.0057 379.5 0.5 1.5
124 399.9903 3993 0.7 1.6

Remark
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage factork =2 ,

providing a level of confidence of approximately 95%

. 00\\ B I
‘w_mm : : -



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 FAX. 0-2719-9484

Certificate of Testing oy T
Equipment : DO Meter
Manufacturer : Hanna
Model : © Higs193
Serial No. : 09120032101
ID No. : LB-Eq-014

Received Date :
Test Date :
Reference :
Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua
( ) Ponpan Paipim
(v/) Salthip Meangmal

Issue Date :

04 February 2025
05 February 2025
2502-0115WN-1

Special Lab Envi And Consultant Co.,Ltd
47/91-93 Moo 3 Thambon Tha-it,
Pakkret, Nonthaburi 11120

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CH9

by Comparlson Technique with Azide Modification Method

Walalak Sirithean

gﬂ%‘,ﬁ

Approved Signatory

S February 2025

Cert.No.: 25Tw23
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certlfication is traceable to the Intemational System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC00Q1 24MM131 04 July 2025
2. Standard Material :- )
Material Manufacturer Lot.No. Assay
Sodlum Thiosulfate S-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: KC1N83943T

Titration Method DO Meter -
Standard Deviation
(Azlde Modificatlon Method) Reading
(mgiL) (mg/L) (mg/L.)
8.20 8.20 0.0055

This report was certlfied only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referval purpose Is prohibited. This report may not be reproduced

other in full, without written approval of the laboratory

-00o-
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Calibratech Co.,Lid. NSC-TISI-TiS 17025
1067 Moo 3, Sukiap 3 Rd.. Banjgpood, Palkiared, Nonthsbari 11120 CALIBRATION 5030
Tol (02) 964+6211 Fax (021 9645155, emuil | calibratoch, ealfyahoo.com. callSrsteeh <ol @hotmail com
Certificate of -Calibration
Certificate No, : 68-200127-1 Page : 1of2

Submitted by :

Equipment :

Environment :

Date of Recelved :
Date of Culibration :

Date of Issue :

Calibrated by :

Calibration Method :

Special Lab Envi and Consultant Co., Ltd,
47/91-93 Moo 3,Tambol Tha-It, Pakkret, Nonthaburi 11120

Electronic Balance

Manufacturer :  AND Model : GR-200
Serial No. : 14245322 ID No. : LB-Eq-016
Capacity : =210 g Resolution : 0.0001 g
On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Ltd.

Ambient Temperatune : (25.51026.1) "€

Relative Humidity H (56.61057.0) %

Air Pressure  : J008.0 mibar

19 April 2025 .
19 April 2025

22 April 2025
Sata Sangkhum

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable (o the International Sysiem of Units

Standard Weights
1D No.
E261-E2624

Cert, No, Due Date Traceability
C02242009 07 Nov 2025 National Institute of Metrology (Thailand), (NIMT)

Approved by f

( Surachai P omy )

Laboratory Manager

The Uncertainties are for @ confidence probability of approximately 95%

Thiis cerificale may not be reproduced ather than in full except with the prior written approval of the Calibrtech CoyLid.

AL-FO031:03
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CAL

Calibratech Co.,Ltd.
71067 Moc 2. Sukhaprchasan 3 Rd., Banjpood, Paklored. Noathaburi § 1120
Tel(02) 964-6211 Ve (02) 964-5155, c-mail | calit Hzyak libmtceh cal@hommsil.com

Certificate of -Calibration
Certificate No. ; 68-200127-1

Page : 2 0f2
Result of Calibration : Without Adjustment

UUC Conditton As-Recelved : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty

(3] (g) t (@)
0.001 0.0000 0.00011
0.01 0 0000 0.00011
0.1 0.0000 0.00011
0.5 0.0000 0.00011
2 (000 000071

5 (LOU00" 0.00011
1 0.0000 0.0001 |
50 (L nan 0.00014
100 000K 0.00020
200 L0 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainly mutiplied by a coverage factor k = 200,

providing a level of confidence of approximately 95%

Eccentric crror Load test : 50 g
A B (o} D E
-0.0005 0.0002 ©.0004 0.0002 0.0000 g

Repeatability Load test 3 200 g

Stdev. © 000005 g

-o00o -



E viin andiioa udu @l wewd Aevdaumni 1 whit: 171 C AL
SLECCO :
e —— miutidinnimumeunangiives Heuting block (COD) | Fuittisfild: 01 7 04 /2563 ! Calibratech Co.,Ltd. e
T 7/106-7 Mov 2. Suk 3 Rd,, Bangpaod, Pakkred, Nonthabun | 120 CALIBRATION 0030
1. "Heiing BISEICOD) Tel (02) 9646211 Fax (02) 964-5155, c-mail : caliby I com, cali cal@hotmail.com
dudn, SLAB Gy OB aw SeoalNo. 0391 Mandos 1B -Eq 0% - Certificate of Calibration
Sufimoveoy, Sl B wwmowndadohl V. Mgy g .
2. Digital Thermometer with TC Probe Certificate No. : 68-400223-2 Page : 1 0f2
A Termg Scientific ju Nt ‘9‘.‘. L SeruiNo. 4008753 Wamioe,, 2 ‘E%’MJ — Submitted by : Special Lab Envi and Consultant Co., Ltd.
AMATBoA 8.4 o) Sufinawany 1t Brl 13% _ moumouadaiol. 29 Al 185 47/91 Moo 3 Thambo! Tha-it, Pakkret, Nonthaburi 11120
3. WanIsIu@eY (. 100y M. u) Equipment : Femperature controlfed enclosure(Incubator)
qungiifos g ("C') mm#uﬁun"nn: = AT = =0 Manufacturer : Lovibond Model : FKU 1800
Swidol Poslilon | Set polat ::::;::: _ﬁmwﬁn lu"ﬁr.mﬂn_ﬂ%: ;;ZN wasinn q,duammntmm iy Range : N/A 'C Resolution : 0.1 " C
No. ) o afafl ) | afdifiz @) qungd nouiy i ity Serial No. © 0914643-0] ID No, : LB-Eq-004
1y g 1 150.0 156.0 1595 150 150.5 49 J ,:,m Environment : Onsile calibration was carried out al the Laboratory, Special Lab Envi and Consultant Co.. I_1d,
2 150.4 150.3 150.4 + J Ambient Temperature (26.0t0 26.5) "C
3 150.0 i 1519 19 / 4{ Relalive Humidity : (45 10 50) %
| ¢ 1501 150.2 150.9 +3__ Sl g Line Voltage - (226.0 10 226.5) v
= — — =) s ™ P / Date ol Received : 19 April 2025
'_ ol . o sy |t J Date of Calibration : 19 Apil 2025
[ " s oy 1424 fn / znltehof Is::c : ;‘25 April 20l25 N
| 3 ) e 15y, 1 / . = alibrated by : Pennpon Chanpu .
5 ::1 :}:'5 15:.51 1 / Calibration Method :  CAL-M4004, TLAS G-20
10 150.4 150.3 150.9 ¥ / The (emperature scale used was based on ITS-90
1 Yuaa 449 1493 1+ J ‘I Reference .St‘andard lnstrumen.ls 8 This certification is traceable to the International System of Units
B o [ o 511 1 - J I Standard Digital Thermometer with RTD Probe -
1D No. Cent. No. Due Date Traceability
13 1439 1299 144.4 L / . 400046 & 400042 68-400007-1 28 Jul 2025 National Institute of Metrology Thailand (NIMT)
14 | 1508 150.9 190.9 11 / |
- 15 150.5 150.2 150.4 k4] J |
16 154.0 151.0 154.0 11 /
17 149.9 149 .3 144.9 +2 /
18 150.3 As0.3 150.3 + J
i 19 | 149.9 150 .0 150.0 ! /
{ 20 I 1854,0 | AL 191.1 t1 /
' 21 | A50.2 1503 150.3 ¥y / 7%
! 22 159.0 130.0 150.¢ te J Approved by :
i 23 *:I— 450.5 450 . 150-b A ( Permpon Chanpu )
24 ] 150.8 1506 150.% 12 / Supervisor
25 1549 9.3 151.3 t2 J

The Uneertainties are for a confidence probability ol approximutely 95%

FM-LB-80;Re00 This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co,,Ltd.




CAL

Calibratech Co.,Ltd.
1067 Moo 2, Sul 3 R, Bangpood, Pakknd, N 120
Tel{02) 964-621 1 FaxAUZ) 964-51 55, e-muil - calibratech. cailf yehoa comm, calibratech . culifihotmed com

Certificate of Calibration

Certificate No. : 68-400223-2

Result of Calibration : Without Adjustment
UUC Condition As-Recelved : Gouod
F fon : T

P

This instrument was seiting air ventilation ai position 0 (close)

Page : 2 of 2

Inside of Chamber
f W =05 m
. 2 ) 3 D =073 m
4 é ,‘ H =050 m
Capacity = 0.20 mJ
]
1 $ H?
¥ : 02
Fram A
— W > .
Test Sclting‘ Imdicuting ]
i Mcasured Temperature ( * () & Sensor No. Uneertainty
Point | Temperawre | Tempesature ; g
'c) (°'C) (") I 2 3 4 5 6 7 8 9 (£°C)
20.0 20.0 20.0 20.35] 20.26 | 20.28 | 20.31] 20.21 | 20.09| 20.29 20.17] 20.22 0.63
Test Sening Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) c) °C) ("C) ("c) (°C)
20.0 20,0 20.0 0.22 0.34 0.85

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a slandard uncertainty muitiplied by a coverage factork =2,

providing a level of confidence of approximalely 95%

-00o -
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CAL

Calibratech Co.,Ltd. [ HEC-TISITIS 1 1075
H106-7 Moo 2, Sukhaprishasan 3 Rd., B d, akicred, Monthaburi 11120 CALIBRATION, G0N0
Tel (02) 954-6211 Fisy, (02) 964-5155, &-srmnl - calit caliiyaboc i cal@hotmail.com

Certificate of ‘Calibration

Certificate No. : 68-400223-1 Page : 10f2
Submitted by : Special Lab Envi and Consultant Co., Lid.

47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120
Equipment : Temperature controlled enclosure(Incubator)

Manufacturer : Lovibond Model : FKU 1800

Range : N/A "C Resolution : 0.1 “C

Serial No. : 0925-_181-19 ID No. : LB-Eq-005
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (2451625.0) "C

Relative Humidity H (40t045) %

Line Vollage (226.0t0 226.5) V

Date of Received : 19 April 2025
Date of Culibration : 19 April 2025
Date of Issue : 25 Aprit 2025
Calibrated byt Permpon Chanpu
Calibration Method :  CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-6(

Reference Stundard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe
400046 & 400047  68-400007-2 29 Jul 2025 National Institute of Metrology Thailand (NIMT)

Approvedby: - F

( Permpon Chanpu )

Supervisor

The Uncenaintjes arc (or a confidence psobability of approximately 95%
This cerificale miy not be ruproduced other than in full except with the prior-wriiten approval of the Galibratech Co, Lid
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CAL

Calibratech Co.,Ltd.
91067 Moo 2, Sukhiay IR4, A 4, Pakkred, N n 1112

Teb(012) V646211 Fax 02) 964-€158, e-mai - caliboutoet i b - M

Certificate of -Calibration

Certificate No. :68-400223-1 Page : 2 0f 2

Result of Calibration : Without Adjusiment
UUC Condition As-Recelved : Good
Funetion : Temperature measurement

This inslrument was setting air ventilation at position 0 {close)

Inside of Chamber
f W=05 m
4 1 £ A . D=073 m
' : H =05 m
g Capacity = 0.20 m’
H
2t
v -
< Froml —
W
Test Seuing Indicating {
Point [ Temperamre | Temperature Mg TP C Gigsacar No ! Mo g
o) ey (" 1 2 3 4 5 6 7 § 9 (t°C)
30.0 0.0 30.0 29.91 129.93] 29.97| 30.23 | 30.01 | 30.03| 30.31 | 30.66 30.14 0.33
350 350 35.0 34.77 | 34.83 | 34.79| 35.23 | 34.92] 35.02| 35.22 | 35.63 35.12 0.33
370 370 370 36.70 | 36.85) 36.73| 37.32]36.95] 37.11 ] 37.23 37.59(37.13 0.35
Test Senhing Indicating Measured Measured Overall
Point Temperature Temperature Unlformity Stability Variation
°C) (°c) "c) (°c) ("C) (c)
30.0 100 30.0 055 0.06 0.81
350 350 354 0.55 0.06 0.92
370 37.0 31.0 0.54 0.09 1.06

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurcment was based on a standard uncertainty multiplied by a coverage factor k=2,
providing a leve! of confidence of approximately 95%

-00o -
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CAL

Calibratech Co.,Ltd.

WEC-TISI-TIS i 7074
71067 Moo 2, Sukbap 3 Rd., Bangp Patickoed, Nonthabari | 1120 CALIBRATION 0050

Tel(02) Y04-62 11 Fao (02) 9645155, e-masl - calibwn h. culiivabion com, culib calfiihotmail com

Certificate of -Calibration

Certificate No. : 68-400237-1 Page : 1of2
Submitted by : Special Lab Envi and Consultant Co., Lid.
47/91-93 Moo 3,Tambol Tha-It, Pakkret, Nonthaburi 11120
Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range 0Cto 100°C Resolution : 1 °C
Serial No. : NA Iramersion : Total
ID No. : LB-Eq-021
Environment : Ambient Temperature : 23+2 'c
Relative Humidity (50 £ 15) %
Line Valtage  : (220 + 22) vaC
Date of Received : 19 April 2025
Date of Calibration : 23 April 2025
Date of Issue ; 23 April 2025 -
Calibrated by ; Chortip Samchusri y

Calibration Method : This instrament was ¢alibrated by In-house method comparison technigue CAL-M4001
based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on ITS-90

Reference Standard Instruments < This certification is traceable to the Intemational System of Units
1. Platinum Resistance Ther (PRT)

112 No, Cent.No,  Due Date Trnceabiliy

00001 I'T+D023-24 16 Feb 2026 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D No, Con No,  Due Date Tracenbility :

400063 23E1866 01 Jun 2025 National Institute of Metralogy Thailand (NIMT)

00004 23E1866 U1 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by : l

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
This cerificale may nol be reproduced other than in full except with the prior writien approval of the Calibratech Co Lid,




CAL T i CAL | oo

libratech Co.,Ltd U
Calibratech Co. Lid. 10 5/3136; Mr:lf'? i 84,8 Pakkaed, Nonthabuer 11120 AT S
T06-7 Moo 2, Sukk hasan 3 R, Bangpood. Pakkred, Nong i : s = : PRI e .
Tel 020 964-621 1 Fax (02) 964-5155, e<rmall - calibratech. cabiifyahue com, calb culiEhomai com Fel (D21 64-621 | Fax (02) U64-5155, e-mai] xﬁnmn-,:m
Certificate of Calibration Certificate of -Calibration

Certificate No. : 68-400237-2 Page : 1 of2
Certificate No. :  68-400237-1 Page : 2 of 2

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

Result of Calibration : Without Adjusiment 4791-93 Moo 3,Tambol Tha-It, Pakkret, Nonthaburi [ 1120
UUC Conditlon As-Recelved : Good

Equipment : Liquid in Glass Thermometer
Functlon : T T
L Manufacturer : SK Model : N/A
I int check : UUC™* readi ¢ i -0. °c
ce point checl UC* reading 0 C Standard reading 0.4844 Range : 0°C to 100°C Resolution : | e
“s] Serial No. : NAA Immersion : Total
Standsrd Reading] UUC Read : i i
tandai i eading Correction Uncertainty ID No. : LB-Eq 020
("c) (°c) (°Cc) (£°C)
Environment : Ambient Temperature : @3 +2) "¢
24.1969 25 -0.8 0.3t
Relative Humidity 4 (50 + 15) %%
200838 n 0.9 0.3t
Line Voltage  : (220 + 22) vAC
1955 40 -0.8 0.31
" Date of Received 19 April 2025
Date of Calibration : 23 April 2025
Date of lssuce : 23 April 2025 =
Calibrated by : Chortip Samchusri
- Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001
Remark :

based on ASTM E77-07 by compared with PRT in the liquid bath at the c 1t controlled

UUC : Unit Under Calibirati »
A inder R The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
This resull of calibration was found accurate as shown on date and place of calibration only. 1. Plati Resis I'hern (PRT)
This reported uncertainty of measurement was based on o standard inty multiplied by a coverage factork = 2, 112 No, Cen. No,  Due Date Traceability
> R 00001 IT-0023-24 16 Feb 2026 National Institute of Metrology Thailand (NIMT)
praviding a level of confidence of approximately 95% R
2. Sudard Digital Thermomeler
-0lo - IDN Cert. N DueD T bili
400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by : #

( Permpon Chanpu )

Supervisor

The Uncertainiics arg for & coafidence probability of spproximately 95%
Thix eerificate may not be reproduced other i in ful exeepl wilh the prior written approvul of the Calibratech Co.,Lid.
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Calibratech Co.,Ltd,
1067 Mow 2, Siikchs b 3 Rel,, Bangpoad, Pakioed, § bun 1130
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Certificate of -Calibration

Certificate No. : 68-400237-2 Page : 2 of 2

Resuit of Calibration : Without Adjusiment
UUC Condition As-Recelved :  Good
F lon ¢ T

p e

Ice point check : UUC* reading 0 * C Standard reading -0.0899"C

Standard Reading| UUC Reading | ~ Correction Uncertainty
(“c) (°Cc) (°c) (x°C)
24.9944 25 0.0 0.3}

Remark

UUC : Unit Under Calibration

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

This reported uncertainly of measurement was based on a standard uncertainty multiplied by 2 coverage factor k = 2

providing a level of confidence of approximately 95%
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Thermology Co., Ltd.

96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110
Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co

NSC-TIS1 1857025
CALIBRATION 0168

CALIBRATION CERTIFICATE

Date of Issue Jun 17, 2025

Cert No. 252478
Order No, 25060343

Customar SPECIAL LAB ENVI AND GONSULTANT CO., LTD.

47/81 Moo 3, Tha-It.-Pakkert, Nonthaburi 11120

Place of Calibratiop [ abaratory Room

Descripfion P Quen

Model s -

Serial No. 8123.0544.

ID.No. LB:Eq:047

Date of Recelpt Jugi 18, 2025

Date of Callbration  Jun 16, 2025

Environment

Temperature (Min) 294 °C (Max) 308 °C

Relative Humidity (Min) 487  %rh (Max) 528 9%rh

Calibration Method

WI-17 ; The reference thermometer was placed into the chamber and

was peorft d based on AS-2853.

The temperature scale in use at this lab y Is the | Temp Scale of 1990.
StanduidEquipment Serial No. Certificate No. Due Date
1) Data Acquisition Switch Unlf with Senser MY42007789 QR25-0353 30 Jan 2026
This certificata Is trageable 1o St unit.
Page 1 of 4 &

Don

This certificate s Issued In accordence with the conditiona of accreditstion grenied by Thermology Laboratory Room. The traceability lo

recognised national elandard and the unit of reallsed at e g natlonal
nol be reproduced other than in full axcept with the prior writen approval of Labaralory Room.

L y Room. This certificate mey



Thermology Co., Ltd. i

s /A
96/177-96/178 Moo 6, T.La-ham, A. Bangbuathang, Nonthaburl 11110 '-:;,‘f:"\“\.-?‘ —
Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co . NSU-FISITIS 702

CALIBRATION tias

Date of Issue Jun 17, 2025 Cert No. 25/2478

Ordar No. 25060343
R {wilhout adj )
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Position of ref: ther were placed

Note.

1). Dimension (W x L x H) is 40 x 25 x 32 cm.

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval

3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured
temperature at the reference localion which are observed at the same time or at as close an obsarvation lime as
possible to determine the temperature pattem or homogeneity within the chamber under steady state conditions. The

reference sensor should preferably be located at the geometric center of the chamber.

Page 2 of 4
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.“L' ThemOIOQ COQ’ Ltd.

96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110
Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co
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NSC-TISI-TIS17025
CALIBRATION 0109

Date of Issue

CALIBRATION CERTIFICATE

Jun 17, 2025 Cert No. 2572478
Order No. 25060343
Resuits (without adjustment)
Calp uuc uuc Reference : Stabitity Uniformity Unoenair;!-);“
€c) Setting Reading Thermomeler |
(°c) ﬂC_) 1| fC) | i("_c) (°Q | #°C)
Position 1 104.381 |
Position 2 103.624 I
‘ Position 3 103.718 | I
{ Position 4 | 103.628 '
104.0 104.0 104.0 | Position 5 103.579 0.062 0.911 ‘ 0.36 |
| Position6 | 103.557 | =
Position 7 103.569 '
Position 8 103.587 |
Position 9 103.513 |
catpam | 99C uuc Reference | stabity | uniformity | Uncerainty |
o) Setting Reading Thermometer i
(°C) °c) c) | #%0) (°c) +°C)
Posion1 | 150997 | i
Position 2 149.610 |
Position 3 149.802 | |
Position 4 149.659 |
150.0 150.0 150.0 Position 5 149.570 0.115 1.597 0.50 |
Position 6 149.512
Position 7 149.500 | ‘
Position 8 149,743
| Position 8 149471 | _‘
Page 3 of 4 N
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ermology Co., =
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96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110 ikl \--“:‘ F : 1

Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermalogy.co o NSC-TISL-TIS| 7025

CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 17, 2025 Cert No. 2512478

QOrder No. 25060343

Results (without adjustment)

o = ; i . e
| ; v | uuc Reference | Stability Uniformity | Uncenainty
Cal Point |
cc) Setiing Reading | Thermometer | |
c) | o °c) | #c | o %)
————— ' — -
Poslilon 1 181 268
|

Paosition 2 179511 |

[ | Poson3 | 173762 J
| Posiond | 179572 | [
180.0 1800 180.0 Position 5 179.506 | 0.079 1994 I 0.57
Posilion 6 178.420
Position 7 179.327 ‘
| Posilion 8 179.840
Positon | 179353 |
The stablility and uniformity were taken Into in the uncertalnty stated.
The above Its are valld lusively for callbration samples as mentloned In this raport.

This reported expanded uncertainty was based on a standard uncertalnty multiplied by a coveraga factor k=2,

providing a level of of appr ly 95%. The uncertainty evaluation has been carried out In

accordance with ONAC requirements.

APPROVED SIGNATORY : (\-)'m
[ ]/MR.PRAJUCKPETCH THONGSOOKCHOTE
{ MR. DAMRONG MULSING
[ 1 MR.JATURAPAT THONGSQOKCHOTE

Page 4 of 4

”H”MW’H ANNM HannaInstruments (Thailand) Ltd. 3%,
| instruments 410/67-68 Soi Ratchadapisek 24, Ratchadapisck Rd . Sam k, im

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax_ 0-2541-4198 'z;

\.n

o
el e
AC-N061

Certificate No. : HIT-2522-0864
Page: lof 2
CERTIFICATE OF CALIBRATION
Equipment : Advanced pH/ORP/Temperature Benchtop Meter
Meter Model : H16221-02 Serial No. : 102180040111
Probe Model : HI1053B Serial No. : 1140205N
Resolution (pH) : 0.01 - Resolution (mV) : 0.1
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received ; New Product Reference : RE250928
Ambient Temperature ; (25+2)°C Relative Humidity : (50 £ 15 )% RH
Customer name : SPECIAL EAB ENVI AND CONSULTANT CO., LTD.
47/91-93 Moo.3 , T. Tha-it, A. Pakkret,
Nonthaburi 11§20 -
Received date : 21 May 2025
Calibrate date : 26 May 2025
Issue date : 26 May 2025
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibration Procedure : T'his calibrator was conducted by using in-house: calibration procedure
CP-01. CP-02 by using certitied reference material (CRM).
s
Calibrated by : i Mr. Pichit Petthong Approved by : ﬁ%/
Mr. Anan Suwanchaisakul

Aulthorized Signatory

HANNN

Instruments
(Thailany) Limited

This certificate was certilied only for the instrument we calibrated.
This result of calibration was found accurate on date and placc of calibration only.
** This certificale may not be reproduced other than in full, except with the prior written **

approval of the head of Hanna Instrument (Thailand)

|




B HANNA

instruments

Certificate No. : HIT-2522-0864

Page:2of 2

1. Reference Standard Instruments : Chis certitication is truceable 1o the international unit of unit maintained through:

Instruments Model Serial No. Certificate No. Traceable
Documenting Process Calibrator Fluke 753 43160061 25E299
} Technology Promotion
Thermometer with sensor HI98509 36943D 24T1281
. Association (Thailand-Japan)
Digital Thermo-Hygrometer HT-771SD ALO7155 25H171
2. Reference Standard Matcrials : pH calibration standard traceable thru CPA chem Litd.

Buffer Solution Manufacture Certified Value Lot Number Exp. date
pH4.0 CPA chem 4,007+ 0‘006@25°C 1086537 26 April 2026
pH70 CPA chem 6.965 +0.007@25°C 1074440 8 February 2026
pH 10.0 : CPA chem 10.011 *0.008@25°C 1086538 26 April 2026

1. Performing standard curve by Simulator at: -£77.5, 0.0, 177.5 mV

(Mcasurement Electrical Potential) After Adjust Result.

Nominal Standard
Unit Under Actual Reading Uncertainty of
Value Voltage Input
Calibration M cment (X mV)
pH mV pH mV
4.01 177.5 4.01 171.5 0.097
pH Meter
7.01 0.0 7.01 0.0 0.058
S/N 102180040111
10.01 -177.5 10.01 -177.5 0.097

2, Performing three buffer standard curve by using buffer nominal :

pH 4,7,10 After Adjustment,

Unit Under Standard pH Actual Actual Uncertainty of
Calibration BufTer Solution Reading (pH) Reading (mV) Measurement (X pH)
4.007 4.01 181.4 0.011
pH Electrode
6.965 6.97 7.7 0.012
S/N 1140205N
10.011 10.01 -170.5 0.014

a level of confidence of approximately 95%

e

** End of certificale **

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Callbration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humldity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
( ) Ponpan Paipim
(V') Saithip Meangmai

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE 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

Cert.No.:
Page.:
pH Meter
Horiba
LAQUAact-PH130
D08C0004
Used Item

02 June 2025
05 June 2025
2506-0035WN-1

Special Lab Envi And Consultant Co.,Ltd
47/91-93 Moo 3 Thambon Tha-it, Pakkret
Nonthaburi 11120

(25nt2:5)mC
(50 + 15) %
In - house method :

- CP-CHS5 by direct measurement with DC voltage

standard and direct measurement with
certified reference material (CRM)

—

NSC-TISI-TIS17025
CALIBRATION 0008

25CH644
10f3

- CP-CH8 by comparison with temperature standard

Khit Ruttanaprapachai

Approved Signatory

6 June 2025

The Uncertainties ars for a confidence probability of approximately 95%

This cartificate may not be reproduced other than in full, except with the priar writtan
Appruval of the head of Corporale Services 3 . Equipmsnt Calibrallun and Testing Services.




Cert.No.: 25CH644
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. D No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 25E1217 17 Apr 2026
2) Ref. Standard Thermometer 2188080 130RC044 2411022 16 Sep 2025

- This measurement result is traceable to S) throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials  : The measurement results are fraceable to SI through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,9)

CertNo.: 25CH644
Page.: 30of3

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.865 CPA chem 940103 02 Nov 2025
pH 9.180 CPA chem 1066668 18 Jan 2026

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

Callbration Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,9)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage | Actual Reading Measurement factor
Calibration Input (smv) .
pH mv mv pH
pH Meter 4.00 177.48 177 4.00 0.58 2.00
S/N.: D08C0004 6.86 8.28 8 6.86 0.58 2.00
9.18 -128.97 -129 9.18 0.58 2.00

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Galibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) (%) k
pH Electrode 4.007 4.02 146 0.0086 205
S/N.: 988E0098 6.865 6.87 -16 0.043 265
9.180 9.20 -135 0.045 2.65
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9651
- Serial No. : 988E0098
Dimension of probe
- Length : 100 mm.
- Diameter : Tmm.
- Immersion Depth : Tmm.
Calibration Standard uuc* Emor Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°Cc) {(£°C) k
250 25.005 250 -0.005 0.13 2.00
300 30.004 30.0 -0.004 0.13 200
400 40.004 40.0 -0.004 0.13 200

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

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

-o0o-
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Calibratech C_o.,Ltd‘

7106-7 Moo L, Suk

NSC-TISI-TIS 17025
CALIBRATION 0020

 Ral., Bangpood, Paklaed, Nondwburi 11120

Tell02) Moa-621 | Frn (020 954-5153, e-muail ; calibrmtech. caliynhoo com, calibrateen . calgihotmiil. com

Certificate No. ;

Submitted by :

Equipment ;

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Callbrated by :

Certificate of ‘Calibration

68-400223-4 Page : 1of2

Special Lab Envi and Consuitant Co., L(d.
47/91-93 Moo 3, Tambol Tha-It, Pakkret, Nonthaburi 11 120

Temperature controlled enclosure (Refrigerator)
Manufacturer : Frozen Model : CC-2288F
Range : N/A “C Resolution : 1 de

Serial No. : CC-2288F-1163-003 ID No. : LB-Eq-046

On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd,

Ambient Temperature : (25.51026.5) °C

Relative Humidity 8 (50w055) %

Line Voltage : (236.0t0 226.5) vV 2
19 April 2025

19 April 2025

26 April 2025

Permpon Chanpu

Calibration Method : CAL-M4004. TLAS G-20
The temperature scale used wus based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe
1D No, Ceri. No, Due Date Traceability
400029 & 400032  67-400584-1 29 Apr 2025 National Institute of Metrology Thailand (NIMT)

Approved by : j

( Permpon Chanpu )

Supervisor

The Uncertainties gre for a confidence probability of epproximaely 95%

This cerificate may not be seproduced other thas in full exeept with the prioe written gpproval of the Calibratech Co,,Lid,

CAL

Calibratech Co.,Ltd.
T06-T Moo 2. Sukliprachuisen 3 R, Bangpood, Pakkrod, I 11120
Tel (02) 964-621 | Fax (02) 964-5155, emall  salibrasech My ehoo. com. cablbratech

Certificate of -Calibration

Certificate No. :68-400223-4 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Conditlon As-Received : Good
Function : Temperature measurement

This instrument was setting air ventilation at position O (close)

f Inside of Chamber
W=102 m
ra 4
: 3 P38 . D =047 m
1 k!
H =148 m
‘r Capacity = 0.71 m]
H
i H2
ot 8

bt{;
3 074 o /

fron
w
Test Setting Indicating
B . Measiared Temperature (€)@ Sensor No, Uncertatnty
Point | Temiperature | Temperature
rc)l (o) (fey 243 4 516 O 5 5
3 3 3 4.0 o 2.8 26 | 40 | 40 22 2.0 3.0 1.0
Test Selfing Indicating Measured Measured Overall
Point T Temp Uniformity Stability Variation
("c) cy (rc) ‘c) (“C}) (°c)
3 3 3 13 0.5 2.7

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reportcd uncertainty of measurement was based on a standard unceriainty multiplied by a coverage factor k = 2,
providing 2 level of confidence of approximately 95%

-00o -




Telk: «+66 3424 5299

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
99/9 Moo 2, Maha Sawst, Phutthamonthon, Nakhon Pathom 73170, Thalland
Fax «66 3424 5250

CERTIFICATE OF CALIBRATION

E-mail: bkk®becthai.com Website: www becthai com ’ EALIRLATION 8131
Certificate No.: CAL-25-504 Page:10f3

Equipment Spectrophotometer

Manufacturer Merck

Model Prove 100

Serial No. 1809112938

ID No. LB-Eq-031

Customer [ Speclal Lab Envi And Consultant Co.,Ltd.
47/91-93 Moo 3; T/ambol Tait .
Amphur Pakrad, Nonthaburi, 11120

Location E Becthai Laboratory

Date of Receipt 8 August 2025

Date of Calibration 13 August 2025

Date of Issue 13 August 2025

Ambient Temperature ! (25+10) °C
Relative Humidity : (60£20) %
Condition As-Recelved : Used Item

Calibrated by

Approved by

Ms. Bussayamas Noppakhun

Calibration Engineer { Ms. Jintana Sangthaijaroenlap)

Calibration Manager

The reporled expended uncertainty of measurement was based on a combined standard uncertainty multiphed by a coverage

factor k providing a level of confidence of appoximately 95%

This certificate may not be reproduced other than in full, except with the prior written approval of the head of Calibration Laborator

Indicated values are valid for Ihe slate of lhe Spectrophotometer at the time of calibration only.

ISSUE: 6 REV:S FM-CAL-33/2 20/02/24

‘BEC
THAT

Certificate No. :

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

99/9 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom. 73170 Thaitand
Tel: +66 3424 5299 Fax; +66 3424 5250
E-mail bkk@becthaicom Website: www.becthai com

CAL-25-504

CALIBRATION REPORT

Conditions of this result of calibration
1. Reference Standard Material :

Material

Holmium Glass Filter

Neutral Density Filter

Model Serial No. CeNo.
RM-HG 24563 128818
RM-1N2N3N ) 24568 128830

2. Traceability : This certificalion is traceable Lo the Intemational System of Unit maintained at;

The Slama Scientiiic Lid. Accredited Calibration Laboftory No. 0659

3. Method of calibration :

The calibration procedure was carrnied out according to ASTM E275-08 (2022) and ASTM E925-09 (2014)

4. Result of calibratlon :

(V') without adjustment ( ) after adjustment

5. Equipment Specifications:

ISSUE: 6 REV:S

Spectral Banawidth : 4 nm

Data Interval : 1 nm

Scan Speed : N/A om/min
FM-CAL-33/2

AHC-TINE-TIS 17933
CALINRATION @110

Page : 2 of 3

Due date
3 February 2027

J February 2027

20/02/24



BEC BECTHAI BANGKOK EQUIPMENT & CHEMICAL Cb., LTD.
" THAI 99/9 Moo 2, Maha Sawat, Phutthsmonthon, Nakhon Pathom 73170 Thalland
Tel: +66 3424 5299

Fax: +66 3424 5250

E-mail bkk@becthaicom Website. www becthal com T
Certificate No.: CAL-25-504 Page : 3 of 3
CALIBRATION REPORT
Wavelength Calibration
Certified Values of Nominal Value UUC*Reading Error Uncartainty of k
Relerence Material {nm) {nm) {nm) Measurement (+ nm) Factor
418.48 418.48 418 -0.48 0.59 200
536 90 536.90 537 0.10 0.59 2.00
637.94 637,84 638 0.06 0.58 200
Photometric Calibration for Vislble
Wavalength Certified Values of UUC" Reading Error Uncentainty of k
{nm) Reference Material (A) {A) (A) Measurement (x A) Factor
Zero 0.000 0.0000 0.0028 2.00
420.0 0.5834 0.583 -0.0004 0.0045 200
0.7246 0.724 -0,0006 0.0045 2.00
1.0381 1.034 -0.0021 0.0045 2.00
2Zero 0.000 0.0000 0.0028 200
4400 0.5663 0567 00007 0.0045 2.00
’ 0.7103 0.710 -0.0003 0.0045 2.00
1.0154 1.015 -0.0004 0.0045 200
Zero 0000 0.0000 0.0028 200
465.0 0.5256 0.526 0.0004 0.0045 200
06679 0.869 0.0011 0.0045 2.00
09541 0.955 0.0009 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
546.1 0522 0521 -0.0010 0.0045 2.00
(546.0) 06938 0.693 -0.0008 0.0045 2.00
09918 0.991 -0.0008 0.0045 200
Zero 0.000 0.0000 0.0028 2.00
E5010 0.5563 0.555 -0.0013 0.0045 2.00
: 07504 0.749 -0.0014 0.0045 200
1.0735 1.072 -0.0015 0.0045 200
Zaro 0.000 0.0000 0.0028 200
635.0 0.5641 0.563 -0.0011 0.0045 2.00
0.7305 0729 -0.0015 0.0045 2,00
1.0444 1.043 -0.0014 0.0045 2,00

Remark : Each individual filter is measured against the empty filter holder (blank) used to zero the Spectrophatometer.

Note:

UUC* : Unit Under Calibration

ISSUE: 6 REV:5

- End of Report -

FM-CAL-3372

20/02/24

99/9 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom ?73170. Thailand -
Tel: <66 3424 5299 Fax: -66 3424 5250
E-mail: bkk@becthaicom Website: www.becthai.com

4 ?E':' BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
- THAI
| J

NN TISE VIS 1M1
CALULA IS 810)

Certificate No.: CAL-25-243

Page: 10f3
CERTIFICATE OF CALIBRATION
Equipment H Spectrophotometer
Manufacturer Thermo Scientific
Model i Genesys 20
Serial No. : 3SGT041007
ID No. : LB-Eq-029
Customer : Special Lab Envi And Consultant Co.,Ltd.

47/91-93 Moo 3, Tambol Tait,

Amphur Pakrad, N'omhaburi, 11120

Location : Becthai Laboratory
Date of Receipt 30 April 2025
Date of Calibration 2 May 2025 N
Date of Issue 2 May 2025
Amblent Temperature 4 (25¢10) °C
Relative Humidity i (60£20) %
Condition As-Received : Used ltem
Calibrated by by

Ms. Nopparat Suntarotayan

Calibration Engineer { Ms. Jintana Sangthaijaroenlap)

Calibration Manager

The reported expended uncertainty of measurement was based on a combined standard uncertainty mulliplied by a coverage
factor k providing a level of confidence of appoximately 95%.
This certificate may not be reproduced other than in full, except with the prior writlen approval of the head of Calibration Laborator

Indicatad values are valid for ihe state of the Spectrophotometer at the lime of calibration only

ISSUE: & REV:5 FM-CAL-3372 20/02/24



' BEC  BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

BEC BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
THAI 99/9 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom 73170, Thailand W THAI 99/9 Moo 2, Maha Sawat, Phutthamonthan, Nakhon Pathom 73170 Thailand
3 2 Tek +66 3424 5299 Fax: «66 3424 5250 . Tel: +66 3424 5299 Fax: -66 3424 5250 3
E-mall: bkk@becthal.com Website: www becthal com m;ﬂﬂ;‘ﬂ¢:ﬂ \ E-mail bkk@becthaicom Webslte: www becthai com ittt
Certificate No.: CAL-25-243 Page : 2 of 3 Certificate No.: CAL-25-243 Page : 3 of 3
CALIBRATION REPORT CALIBRATION REPORT
Wavelength Calibration
Certified Values of Nominal Value UUC*Reading Error Uncertainty of k
Conditions of this result of calibration Reference Material (nm) (nm} (nm) Measurement (£ nm) Faclor
1. Reference Standard Material : 218.40 18 218 0.0 ) 200
Malerial Model Setial No. Cert.No. Due date >37.00 il =l 000 g5 200
. 638.00 638 638 0.00 0.59 200
Holmium Glass Filler RM-HG i 12705 117342 13 December 2025
Neutral Density Filler RM-1N2N3N 8323 117341 13 December 2025 Photometric Calibration for Visible
Wavslength Cerlified Values of UUC* Reading Error Uncertainty of k
2. Tracaability : This certificalion is traceable to the International System of Unit mainlained at; (nm) Reference Malerial {A) (A) {A) Measurement {+ A) Factor
The Starna Scientific Lid. Accredited Calibration Laboratory No. 0659, ) Zero 0.000 0.0000 0.0028 2.00
4200 0.5703 0573 0.0027 0.0045 200
0.7336 0.739 0.0054 0.0045 2,00
3. Method of calibration : 1.0709 1.074 0.0031 0.0045 200
The calibration procedure was cafried out according to ASTM E275-08 (2022) and ASTM E925-09 (2014) Zaro 0.000 0.0000 0.0028 2,00
- 440.0 0.5592 0.561 0.0018 0.0045 2.00 .
’ 0.716 0.720 0.0040 0.0045 2.00
4. Result of calibration : 1.0454 7,046 0.0006 0.0045 200
) Zero 0.000 0.0000 0.0028 2.00
{ v } without adjustment ( ) after adjusiment 0.5094 0511 0.0016 0.0045 200
B 0.6601 0.663 0.0029 0.0045 200
0.963 0.965 0.0020 0.0045 2.00
5. Equipment Specifications: 2Zero 0.000 0.0000 0.0028 2.00
o 546.1 0.5206 0,523 0.0024 0.0045 200
Spectal Png il 1 . (546.0) 0.6677 0.672 0.0043 0.0045 2.00
Data Intervai : ! nm 0.9763 0,979 0,0027 0.0045 2.00
Scan Speed : N/A nm/min Zero 0.000 0.0000 0.0028 2.00
0.5522 0.553 0.0008 0.0045 2.00
580.0 0.6966 0698 0.0014 0.0045 200
1.0201 1.020 -0.0001 0.0045 200
Zero 0.000 0.0000 0.0028 200
0.5377 0.542 0.0043 0.0045 200
2l 0,6649 0.670 0.0051 0.0045 200
0.9736 0.977 0.0034 0.0045 200
Remark : Each individual filter is measured against the empty filter holder (blank) used to zero the Spectrophotometer
Note:
UUC" : Unit Under Calibration
- End of Report -
ISSUE: 6 REV:S FM-CAL-33/2 20/02/24

ISSUE: 6 REV:S FM-CAL.-33/2 20/02/24
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Calibratech Co.,Ltd.

YI06-3 Moo 2 Sukhoprch

HSC-TISI-TIS1 7025
GALIBRATION 0030

3 1tad, Bngpoced Takbiv, Nonithibun 11120

Vel (024 964621 | Fan (U2} 9b4-5155, copmail - cal callEyati cabibre hizh Leom

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue ;
Calibrated by :

Certificate of Calibration

68-410119-1 Page : 1 of2

Special Lab Envi and Consultant Co., Ltd.
47/91-93 Moo 3,Tambol Tha-1t, Pakkret, Nonthaburi 11120

Digital Thermo-Hygrometer

Manufacturer : Testo Model : 608-H1
Range Temperature :_ 0 °C to 50 °c Resolution : 0.1 °C
Range Humidity : 10 %RH to 95 %RH. Resolution : 0. %RH
Serial No. : 2083236817 ID No. : LB-Eg-042
Ambient Temperature : 23 +2) °C

Relative Humidity (50 £ 15) %

05 August 2025
11 August 2025
11 August 2025

Chortip Samchusri

Callbration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into huxixidity/tempemture chamber,

Reference Standard Instruments : This certification is traceable to the Intemetional System of Units
Digital Indicator with Standard Probe Temp&Hum
IDNo, Cert, No. Due Date Traceability

400034 & 400035 SG-H-00599/68 02 Jan 2026

Success Gateway Co., Ltd., Accredited by TISI Calibration No,0268

Approved by : '_%

{ Permpon Chanpu )
Supervisor

The Uncertainties are for aognﬁd;ung probability of approximately 93%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd:
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CAL

Calibratech Co.,Ltd.
TADE-T Moo 2 Sukh 1 3 Rd,, Bangp Paickred, N buri 11120
Tel 102) H4-6211 Fan.(02) $64-51 55, e-mail : calib . calimyal 4 Leam

Certificate of Calibration

Certificate No. : 68-410119-1

Page : 2 of 2
UUC Condition As-Recelved : Good

Result of Calibration : Without Adjustment

Funetlon : Temp
Reference Humidity @ 50 %R.H.
Standard Temperature UUC Reading Correction Uncertalnty
‘o (cy. o) (£'c)
25.00 249 0.1 0.46
Result of Calibration : Without Adjustment
Functlon :  Humidity
Relference Temperture @ 25 °C
Siandard Humidiny C Keading Corvection Uticertainty
(R, ) j,:%n.m (%R ) (%K)
50.0 22

Remark
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement wes based on a standard uncertainly multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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Calibratech Co.,L1d. b NSC-TISI-TIS1 7025
71067 Mou 1. Sukhaproch: i Y Rd,, Bangpood, Pukired. Nanthabar 11120 CALIBRATION 0030
Tel {02) B64-6211 Fax(02) 964-5155, ol - calih <alfiyahos som, ealbrasch. cabi@hotnail.cons
Certificate of ‘Calibration
Certificate No. : 68-400223-3 Page : 1of2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91-93 Moo 3 Tambol Tha-1, Pakkret, Nonthaburi 11120

Equlpment : Water Bath
Manufacturer : Memmert Model :  WNB22
Range : NA "C Resolution :0.1 "C
Serial No. : L520.0201 . IDNo. :  LB-Eq-041
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (34.01035.0) °C
Relative Humidity : (50t055) %
Line Volage  ; (226,0 to 226.5)V

Date of Reccived @ 19 April 2025
Date of Calibeation : 19 April 2025
Date of Issue 3 26 April 2025
Calibrated by : Permpon Chanpu

Callbration Method :  This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based 'on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD probe

1D No. Cert. No. Due Date Traceability

400029 & 400031  68-400214-1 25 Oct 2025 National Institute of Metrology Thailand (NIMT)

Approved by : ’#f

( Permpon Chanpu )

Supervisor

The Uncertainties arg for & confidence probability of upproximately 95%
This cerificate may ngl be repraduced other then i full exceptwith the prior wrtten approval of the Calfbriech Co,,Litd.

EAL-FO031-03

Calibratech Co.,Ltd,

V1067 Mog 2, Suldupmchasen 3 Rd . Bangpood, Pakired, Nonthabun 11120
Tl (02) 9646211 Fan (02) 904-S 155, é-nill - calih h culiE; ikl enbEhoomail com

Certificate of -Calibration

Certificate No. :68-400223-3 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received ; Good

Functlon ; Temperature measurement

_;_O"/ § . }}s—f‘ﬂ
i
From -
Test Setiing Indicaiing | M, | Temy (" C) i) Sensor Measured | Measurcd
Point | Temperature Temperuture No. ey Unitisrmity Srabiliey
col o () U [ 20 ¢ | sof uec) (=c) tec)
62.0 62.0 62.0 62.03 | 62.05 | 62.01 | 62.04 | 62.00 0.19 012 0.07
85.0 85.0 85.0 84.82 | 84.76 | 84.94 | 84.85 | 84.86 0.20 0.16 0.08
95.0 95.0 95.0 9478 | 94.73 | 94.88 | 94.82 | 94.82 0.19 0.15 0.07
100.0 cce 1010 TSR] 100921 10061 100.57] 100.63 024 0.40 0.12

Remark The uncenainty is not combine uniformity of the waler bath

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-olo -
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Calibratech Co.Ltd. NsCm 17028 Calibratech Co.,Ltd. it '
e ycgm PR s A O o) 36401 P 50 1 o s A s

Certificate of Calibration . Certificate of Calibration
Certificate No. : 68-210329-1 Page : 10f2 Certificate No. :  68-210329-1 Page : 2 0f2
Submitted by : Special Lab Envi and Consultant Co., Ltd. Result of Calibration :  Without Adjustment

47/91-93 Moo 3,Tambol Tha-It, Pakkret, Nonthaburi 11120 UUC Conditlon As-Recelved : Good

faulpmenir: Weight No. | Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty
Manufacturer: LS Material : Stainless Steel 1 lg none le -0.06]1 mg + 0023 mg
Weightsize: 1g
ID No. : LB-Eq-034 This result of calibration was found accurate as shown-on date and place of calibration only.
Assumed density of weight : 7950 kg/ m3 This reported uncertainty of measurerhent was based on a standard uncertainty mutiplied by a coverage faclor k =2,
Assumed Air density : 12 kg /mJ providing a level of confidence of approximately 95%

Environment : Ambicent Temperature : (20+2) °C -ofo-
Relative Humidity  : (50 +10) %
Air Pressure : 1010.0 mbar

Date of Recelved : 05 August 2025

Date of Calibration : 18 August 2025 _ - . B

Date of Issue : 18 August 2025

Calibrated by : Wattichai Swatphong

Callbration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

Reference Standard Instruments : This certification is traceable to the Intemnational System of Unils

Standard Weights

E2413-E2425 MM-0044-25 11 Apr2028 National Institute of Metrology (Thatland), (NIMT)

( Satja Sangk

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
This cerifjuate may not be reproduced other than i full except with. the prior written approval of the Calibrstech Co, Lid.
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NBG-TISI-TS 17024 Calibratech Co.,Ltd.

CAL

Calibratech Co..Ltd.

IN06T Miood S 3 Rol, Banigood, Pakkred, Nouthaburd 10120 CALIBRATION 0030 V067 Mo 3. Sukbaprachissn 3 RA., Basgpou. Pakdmed, Nonibatind 11120
TeL(02) 964-621 1 Fax (72) 964-5155, c-mail \Eyahoousin, call cabiEhounel] com Tes 1021 564621 | Fax (02) 964-5153, c-miail - calyhy ity b o, calibrsect cpbilbormatl com
Certificate of Calibration i Certificate of Calibration
Certificate No, : 68-210329-2 Page : 1of2 Certificate No. :  68-210329-2 Page : 2 of 2
Submitted by : Special Lab Envi and Consultant Co., Ltd. Result of Callbration :  Without Adjustment
47/91-93 Moo 3,Tambol The-It, Pakkret, Nonthaburi 11120 UUC Conditlon As-Recelved : Good
Equipment : Weight No. | Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty
Manufacturer: LS Material : Stainless Steel ] 100 g none 100 g -0.06 mg + 011 mg

Weight size: 100 g

ID No. : LB-Eq-035 This result of calibration was found accurate es shownon date and place of calibration only.

Assumed density of weight : 7950  kg/ m This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,
Assumed Air density : 12 keg/ m] providing a level of confidence of approximately 95%
Environment : Ambient Temperature : (20+2) °C ~olp-
Relative Humidity — : (50 + 10) % i
Air Pressure : 1009.8 mbar
Date of Received : 05 August 2025
Date of Calibration : 18 August 2025 _ $ i
Date of Issue : 18 August 2025 )
Calibrated by : Wuttichai Swatphong
Callbration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)
Reference Standard Instruments : This certification is raceable to (he [ntemational System of Unils
Standard Weights
1D No, Cert, No, Due Dage Traceability
E2413-E2425 MM-0044-25 11 Apr2028 National Institule of Melrology (Thailand), (NIMT)

Approved by ?

( Snija Sangkh
Supervisor

.

The Uncertainties are for a confidence prabability of approximately 95%
This cerificate may not be reproduced ofher than in full exceptwith the prior writren approval of the Calibraiech Co. Lid.
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CAL o CAL
Calibratech Co.;Ltd. ; NSC-TISI-TI5 17025 Calibratech Co.,Ltd.
1067 Moo 2, Suichaprachass) 3 Bel, Baigpwnd, Pakloed, Nonthaburi 11120 OMMRATION 0030 V067 Moi 2, Sukboprucheen 3 i, Bangpood, Pakdrsl, Nootbu {1120
Tel(02) 964-6211 moz)msus,mm:umnmmm.wm Tel{02) 964-621 1 Fax (07} 0651 59, eraall '+ culfl cabisyahun.com, cal alihomail.com
Certificate of Calibration i Certificate of Calibration
Certificate No, : 68-210329-3 Page : 10f2 Certificate No. :  68-210329-3 Page : 2 0f 2
Submitted by : Special Lab Envi and Consultant Co., Ltd. Result of Calibration :  Without Adjustment
47/91-93 Moo 3,Tambol Tha-It, Pakkret, Nonthaburi 11120‘ UUC Condttlon As-Recelved : Good
Equipment : Weight No. | Nominal Value |Id.Mark Conveational mass Value Measuring Uncertainty
Manufacturer: LS Material : Stainless Steel 1 200 g none 200 g -0.11 mg + 017 mg

Weight size: 200 g

ID No. : LB-Eq-036 This result of calibration was found sccurate as showrron date and place of calibration only.

Assumed density of weight : 7956  kg/ m] This reported uncertainty of measurement was based on a slandard uncertainty mutiplied by a coverage factor k = 2,
Assumed Air density : 12 kg/ m! providing a level of confidence of approximately 95%
Environment : Ambient Temperature - (20+2) °C “ofo-
Relative Humidity  : (50 + 10) 9% '
Air Pressure : 10098 mbar
Date of Recelved : 05 August 2025
Date of Caulibration : 18 August 2025 ) = )
Date of Issue : 18 August 2025 )
Calibrated by : Wuttichai Swatphong
Callbration Method :  In-house method CAL-M2101 based op OIML R 111-1 : 2004(E)
Reference Standard Instruments : This certification is traceable to the Intemational System of Unils
Standard Weights
E2420 02250960 06 Jun 2028 National Institute of Metrology (Thailand), (NIMT)

Approved by : ?

[ Satja Sangkhl

Supervisor

The Uncertainties are for a copfidence probability of approximately 95%
This eerificate may not be reproduced other than in full exeept with the prior wrilien opproval of the Calibratech Co.,Lud.
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