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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, Cotorimetric 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) Distillation, 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 °C%Z

S

23 Total Kjeldahl Nitrogen...
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ddudl #15UaNY ’ BRI
23 Total Kjeldaht Nitrogen Macro-Kjeldahl Method®
24 | Total Suspended Solids Dried from 103-105 °C4
25 Trivalent Chromium Digestion; Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®
26 Zinc Digestion, Direct Air-Acetylene Flame Method™
Vi

NEA159198

1. aunendmnssudanndenwissmelne. giladsshings. fanini
NTUNNL: FoUUMINITRUN, 2547,

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

Wastewater. 24™ ed. Washington, DC: APHA, 2023.
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Tufnfafuis: o1 /04/2563

1. Block Digestlon

din HANON. . §USH.YOF. . Serial NaSMOMA002Y. sWemniee . LH- - 00

Fuiinauaeu A1 212568 wawmeunduiehl 11112980
2, Digital Thermometer with TC P'robe

iudn Tisea SeeabBic u Tony 2% Serial No.. 8000358, faindne. . R EE LA

ATz 83 °C uiloeuitoy 22, ape! 105 aewitnindasioTt] 24 Apvil 2000 .

SLECCO
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uvyifufinmiuaevquvigiives Block Digestion

Tuinieiuid: 0170472563

1. Block Digestion
Gudn HANON.. .. uSHAROE. . Serial NoSMSmMAOMLY swmabes . LE-Eq- O
Suitnaumew 4121258 naumeundesio) . AL dage

2. Digital Thermameter with TC Probe

(i3 Thaeg. St u Ty, 2. .. Scrisl No. 800NN .. s¥fcifos... 18 <2y <013

nawnzBon_. ). .. °C uitasudioy A2 AL ME wouilounade il . 28 Apeil 20p,

3. HEMITNIWERY ($291201 . 8090y - 1V30 4 '
qungiles. 35 .- 2 ¢ mowdudind . ® %y
qungiiil | qamgineldnes luiined .| egunamsmon
Position | Setpoint | 81w1d90 cC) g ooy gmu
vanl i 3 B 3 S B Error M3
No. (BC) [LF AN ) | A3IN 2 AURAVYDY ngu%‘u ;hu 11i'hu oy
“C) (Aa) (B) ungii
PRI 1 250 254 9.4 | 1504 250.0 0.0 45, / #
o L _ o8 sy | ogsd | tex | o2 | oy | |
3 1504 | 25,3 150.1 40 | 35 J
4 950.3 i 150.4 0.3 | tZXoes | 125 /
> 250.4 | 780.5 w05 |+ %5 EX] J . =
6 2998 | oyaq 244.9 -0.4 15 / }
7 250.4 | 160.2 | 350.3 403 | %5 J |
8 850.% | 250.% 50,3 0.3 ts of-
9 | 150.5 | 0.4 150.5 +0.8 | *s -
| 10 i 504 | 500 | 0.2 +02 | Fs J
11 1498 | 1.0 | 50,0 0.0 ts /
12 160.5 | 250.4 | 9505 +to.5 | *s J
13 250.0 | 2604 | 1609 +0.9 | %5 J
- 14 1515 | 2504 | 250.% Y05 | %5 J
a 15 150.9 | 0.4 | 3303 *0.3 | s /
16 250.0 | 9wa4 | %s0.g 9.0 15 J
17 2908 | 0 | 3508 +og | % J
| 13 951.0 | 250.9 2510 +1.0 i J
19 350 | 25t | st +1.2 | *S e
20 24q.8 | 250.0 [ 249.9 -0.1 ts J
FM-LB-85;Re00

3. HomIMIUERY (H29am LI AN20 )
ungites .25 .- B ¢ mwdudivg, N LSt w
qungif | quwgiifieidmed lufined - agUantsvIm
o | PSR | Set point u'm‘lﬁ‘mn S— ;(;c; . | LE) g
No. (BC) [LF{Y AT AN 2 ANRABYDA = ey
r vousy | A | hidw
‘o 0] B) qunQll B
2{4iee 1 250 254 249.9 | 150 50.0 0.0 | %5 ! ﬁ
2 o ves lamy | esed | ter | x5 | g _
3 1504 | 20,2 | s +0g | %5 J ]
4 50.3 | 1504 | 150.3 | tZaz | 3s J/
5 2.4 | .5 1505 |+ %5 | s S| N
6 249.8 | o4qq 244.9 -0.1 15 / N
) 7 250.4 | 360.9 %50.3 193 | %5 J B
8 150 | g503 | 2503 +03 | %5 /2
9 1505 | 0.4 | .5 +o.5 | %s /
10 s | 350 | Wy | 4ol | ts S i
n 249.9 | 1500 | 150.0 0.0 ts /
12 1605 | 250.4 250.5 +o.5 | ts J
13 250.0 | 90.4 | 250.1 +0.1 | %5 J o
14 1575 | 2504 | 0.5 +0s | 15 J . |
15 1503 | 0.k | 93p.3 *0.3 | *s ! -
16 150.0 | 248.9 | 950.g 0.9 15 J
17 150.8 | 250.% 150.8 +0.8 5 J
18 951.0 | 950.9 | 9se.0 +10 | 6 /
19 2501 | 2513 | 251.9 +1.2 | %S J
20 a8 | 950.0 | 199.9 | -e.1 | %S J | JI
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CAL r—W CAL

i 5] f"'-f:"‘"\? Calibratech Co.,Ltd.
gall‘brgl‘e:':h (.0..1;2(3.5.“@“ Pakkred, Nonthabari 11120 g NBE-TISI-TiS 1 702% TI106-7 Moo 2. Stk 3 R, Bugpoond, Prkkred, Nonthsbu | 1120
br::::'~::a-:-1-1u::|:n:::slﬂ.;mn i 4 I' Eyahoaco, callb h. el i) com DA-IRAATION 9039 Tel{2) S64-6211 Fax(02) 584-5) 55, el © culibratech. cakiyahoo.com : hculfih 1.com
Certificate of -Calibratio Certificate of -Calibration
Certificate No.  : 68-300307-6 Page : 1of2 Certificate No. : 68-300307-6

Result of Calibration : This result of rue Volume is referred 10 standard temperature a1 20 °C
Submitted by ¢ Special Lab Envi and Consultant Co., Ltd. UUC Condition As-Recelved :  Good
ondition As-Recelved :
47/91-93 Moo 3, Tambol Tha-It, Pakkret, Nonthaburi 11120 Delivery Ti o R
ivery Time : .04 sec.

Equipment : Burette Nominal Volume ( ml ) Measuring Volume ( ml )
Manufacturer : Witeg Class : A 10 10,0003
Capacity 25 ml Graduation : 0.05 mi 20 . 20.0098
1D No. 5 LB-G-W-OOI 25 25.0101
Environment ¢ Ambient Temperature : (20+3) °c
Relativie Humidity : (504 10) % Uncertainty of micasurément with n 0.0066 mi
Air Prossil . 10095 mbar, This resull of calibration wiix found aceurniess shown on date and place of calibration only.
This reported ‘uncertainty of measurement was based ona fard unéenainty multiplied by & uge factor k =

Date of Received : 19 April 2025 providing a level of eonfidinee of approximalely 95%

Date of Caliheation : 25 April 2025

- ~ola-

Dalc of Issue + 25 April 2025
Calibrated by ¢ Areerat Stmbun
Callbration Method : In-house method CAL-M300] based on ASTM E 542-22
Reference Standard Instruments : This centification is traceable to the International System of Units

Electronic Balance

1D Ng, Cert, No, Due Date Tracenbility

241005 67-200410~4 02 Jun 2025 National Instiute of Meirology (Thailand) (NIMT)

Approved by : -

( Wipa Tovadee)

Supervisor

The Uncerizinties are for a conlidence probability of approximately 95%
Vs cerificate may not be reproduced other than in full exeept with the priorwritten approval of the Calibraieeh Co.fid.

Lm . N-mea- e
L-FO031+03. ") g ¢ - 5y Vot 5 |

e - SS1ok e~ L L L, - ST

Page : 20f2
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PinAAcle 900F Preventive Maintenance (PM)

| B

Company Name: Special Lab Envi&Consultant Co. Ltd
- L)
PerkinElmer CEELETT Sol Tha It, Ratlanathibet Rd, Tha It, Pak Kret, Nonthaburi 11120
For the Better | {instrument Location):
Serial Number: PFBS17082303 PM Number: 1
|
| Customer Name ’ Telephone
K.Fartih 5
(if applicabia): rtina Number: 092-2839054
Customer Support Prasit SRR Rl WO-11606345
| Engineer Name: ) Number:
Next PM Due
O Date PM Performed:
PinAAcle 900F osaserry
D0 BIMEYYYY)
Preventive Maintenance Report e m—
' Part Number Release Publication Date ' )
09370145 Rev.9 A January 2018 PerkinElmer”’
Scope

The purpase of this PM istoensure the continued functionality of the PinAAcle 900F 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 hegins

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM

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

The completed dacument should be signed by an authorized PerkinElmer and customer representative 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 rights are reserved

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

Copyright © 2013 PerkinElmer, Inc.

Company Name: Special Lab Envi&Consultant Co. Ltd

Instrument Location: AAS ROOM

Trademarks

Repgistered 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. ar its subsidiaries that are depicted herein are the praperty of their respeclive owners,
Except as specifically set forth in its terms and conditi of sale, Perki 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 connection with Lhe 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 Maintenanee Report (PN) Page 1ot'7 I




component List Additional Tools Required for PM
Part Number
: Seri ] A A
Component / Specific Model erial # Configuration Notes (if applicable) Description Quantity Serlal #
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 Lurnina HCL 1 041123-010120
N3050139 K Lumina HCL 1 0000037B8E1D
Parts Included with the PM
N3050152 Ni Lumina HCL 1
Part Number (if
D i
applicable) escription Quantity
B0501696 Fan Filters 1 -
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) [N/A -
N3160157 O-Ring Kits for Sampling Introduction { Plastic Nebulizer) 1 -
N9301714 Replacement Acetylene Filter Cartridge 1 B
TH001022 Replacement Air Filter Cartridge 2 B
Additional Reagents and Standards Required for PM
Part Number . Expired Date
Description j Batch/Lot # P
(if applicable) cet Quality / (MM/vY)
N9300183 1000 mg/L Copper Standard AR 27-156CUY1 SEP-2026

Additlonal Reagents and Standards Required for PM {Customer Support Solution)

Part Number (if Explration
De: tlo uanti Batch/Lot #
applicable) ScHpon g i i Date (mn/vv)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml AR AR

IPinAAulc 900F Preventive Maintenance Repurt (PM) Page 2 0l'7 I IPin}U\clc 900F Prevenlive Maintcnance Report (PM) Page 3ol 7 I




Procedure Checklist

Use (¥ ) ta cheek off those steps in the checklist that have been campleted.

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. PClinstrument Software:

# tnstrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

|} Inspect and clean all fans and filters: Replace filters if necessary
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 chapter section 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.

¥ Check the drain system for signs of wear, Replace worn or damaged pans.

] Visually check far proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

¥ inspect PC bisards. Clean if necessary.

4] Carefully check all internal and external cable conneclions.

# Check ingtrument firmware revisions upgrade to current levels (if necessary)

1 Run Diagnostics Test within the Advanced function of the Speclromeler page. Check the
resulls in the service log folder in the Spectromeler BM Log Viewer.

"5 Optics:
4 Inspect and clean the sample compartment windows, if needed.
# Inspect optics. Clean or replace if necessary,
6. Gasses:

P Verify Lhat the Gasses supplied to the instrument are wilhin the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
¥ Verify that the acetylene filter and air filter element is dry. Replace if necessary

I PinAAcic 9008 Preventive Maimenanee Repon (PM) Pape 4 o7 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 -
Drain Sensor Air/C,H; Flame correctly shuts down Active ~v|Passed v
Nebulizer Sensor Air/CzH; Flame correctly shuts down Active > lPassed B
CHz Pressure Sensor Air/C;H; Flame correctly shuts down Active v|Passed E
Air Pressure Sensor Air/C;H, Flame correctly shuts down Active B Passed E
Choosing Nitrous Oxide as the oxidant :
Ghiruarts Gl Sy should trigger an interlock shuts down rctive E Passed B
8. After PM Performance tests:
8.1 Detector Linearity with Barium
Description: Ensures that the detector is linear in the Visible Range.
o Certificate Value
T "
Parameter SpecHfication 2t 553.6 nm (Abs.) est Results Pass/Fail
1.0 A ND Filter £ 5% {rom Cert. 0.9995 09735 Passed
0.2 A ND Filter + 5% from Cert, 0.1886 0.1945 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will hot produce excessive noise.
Parameter Specification Results Pass/Fail
standard Deviation $0010 00018 Passed  []
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fall
Standard Deviation s 0,001 0.0001 Passed EI

[ PinAAcle 900F Prevemive Maintenance Report (PM)

Puge 3 of 7 |




8.4 D; Background-Compensation with Copper

Description: Verifies the instruments ahility to compensate for Background absorption,

Parameter ‘Specification

Results

Pass/Fail

Standard Deviation s0010

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

Standaird Deviation =0005

0.0010

Passed EI

8.6 AA-BG Boseline Noise with Arsenic

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

wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation 0,005 0.0017 Passed  [+]
8.7 Flame Sensitivity

Description: instrument Sensitivity checked against Copper standard.

Standard Coppar Sensitivity Specification | Results (Abs.) Pass/Fail
S me/LSensitivity 55 Meb (if applicable >0.250 Abs N/A Not Applical
2mg/ Sensitivity HS Neb (if applicable) PR A, 02926  |Passed  [+]

10. Review:

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

¥ Attach PM sticker.

Additional Comments

Additional Comments Regarding the PM

I PinA Acle 900F Preventive Maintenance Report (PM)

Page 6 ol 7 I

Review

been completed.

This PinAAcle 900F Passes 2] Fails (1 the preventive maintenance.

The preventive maintenance checks and if opplicable performance tests for PinAAcle S00F have

Authonzed PerkinElmer Representative:

Review of Preventive Maintenance:
kst

Date:
8 SEP 2025

(0D WIMMYYYY]

Authorized Customer Representative:

Dare:

B SEP 2025
(DD MMM YTTY)

[ PinAAcle 900F Preventive Maimenance Report (PM)

Page 7 of 7 ]




Component List

Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)
i) _Co!r__l_galny Eﬂne: S| Special Lab Envi&Consultant Co.,Lt
Address f f g " N
(Instrument Location): Soi Tha i, Ranan_athlbet Rd, Tha lt, Pik Kret, Nonthaburi 11120
Room Number: AAS Room
Asset Number Customer .
(it applicable): 100817080201 System ID: Khun Fahtiha "
Service Engineer . Service Order
~ Name: I Prasit all Number: WO-11614853
Next PM Due
Date PM Performed:
P | 8ssEpz025 Date: 8 SEP 2026
T O =i o _(DO-MMM-YYYY) s
Part Number Release Publication Date ' )
09370005 c January 2013 PerkinElmer’
Scope

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

The cuslomer should save their method before the PM begins.

General Instructions:

Always check wilh the customer before making any changes that may alfect the customer's
analysis or calibration.

The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer,

Updale the PM sticker and instrument logbook as required,

Copyright Information

This document contains proprielary information Lhat is protected by copyrighl. All rights are
reserved.

No part of this publication may be reproduced in any form whatsoever or iranslated into any

language without the prior, written permission of PerkinElmer, Inc. Copyright © 2013
PerkinElmer, 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 properly of their respective owners.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer 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.

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

1 =
s‘;zgzg'ﬁ:;él I Serial # | F\',';T:I'g:‘e Configuration Notes
FIAS100 100S17080201 2.20 3.0.3.1560
Parts Lists
Parts Included with the PM |
Part Number | R (B [ Expiration |
(it Description Quantity Batc:/Lot %age |
applicable) —L=ds SO e 1= = (MMYYY)
B050 2706 Fan Filter 1 N/A N/A
Additional Tools Required for PM
Part Number | Calibration |
(if Description Quantity Serlal # Due Date
applicable) | 5[] e = r (MNYYY)
Digital Volt Meter 1 N/A N/A
Additional Reagents and Standards Required for PM |
Part Number || = ) I E;pira_tion '
(it Description Quantity Batc;/ Lal Date
applicable) =2 - Ea 2 (Mmyy) |
N/A N/A N/A N/A

[7tomic Absorption/FIAS 100/400 Preventive Maintenance

Page 1 of6 |

| Atomic Absarprion/FIAS 100/400 Preventive Mai




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.

Is the Working Environment Acceptable? If not, doc } i Hevievv{: :
O 9 d el Ael Review with the customer PM work performed.
Review with the customer routine maintenance procedures.
Discuss recommended customer-supplied materials to have on hand.

[ visual Damage (i yes, describe) Gggg?epmgsgfgﬁ.r :

Check incoming AC line vollage 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 it is 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 (B0O50 7794 - look for
cracks or problems with the springs), pump rollers (8300 0251 check for
wear), and thumb screws (B050 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 boltle & fishing line to
try to disledge clogs.

Firmware Version checked. Latest is 2.20.

3. Mixing/Separation Assembly & Pump Tubing:
Mixing separator assembly checked
[v] Filter/membrane checked (B050 8308)
Condition of the pump ubing (replace if necessary), correct pump tubing
for the solutions being run. Make sure the correct magazines are being
used. BO50 7791 for 0.13 - 1.80 mm tubing; BOS0 7792 for 1.60 — 3.18
mm tubing.

rxtomic Absorption/FIAS 100/400 Preventive Mai ¢ Page 3of 6 | U_Momic Absorption/FIAS 100400 Preventive Maintenance

Page 4 of 6 [[




Additional Comments

s —_—

Additional Comments Regarding the PM

N/A

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: P
vasit

Date:
8 SEP 2025
(DD-MMM-YYYY)
LA 04 M

Authorized Customer Representative:

Date:
8 SEP 2025
{OD-MMM-YY YY)

["Atomic Absorption/FIAS |00/400 Preventive Maintenance

Page Sof6 |

Document History

i
| Revision Description of Change Page(s) Date
A First release o May 2008
B Addition of Batch/Lot Number, Expiration Date, 2,7 February
and Report Fields. 2009
C Update to new format All January
2013
| Atomic Absorption/FIAS 100/400 Preventive Maintenance _— Page 6 of 6 ﬂ




Calibratech Co.,Ltd. NSC-TIBI-TiS1 7055
TI06-7 Moo 2. Sakbaprachatan 3 Rel., Hangpood, Pakkred, Nontbaberi 11120 CALIBRATION 0030

Tel (021 964-6211 Fax (02) 963-5155, crmail - calib librstech .calEbotmail com

Certificate of -Calibration

Certificate No, : 68-400236-1 Page : 10f2
Submitted by : Special Lab Envi and Consultant Co., Lid.
47/91-93 Moo 3,Tambol Tha-It, Pakkret, Nenthaburi 11120
Equipment : Digital Thermometer with THermocouple probe Type K
Temperature Indicator
Manufacturer : Thermo Scientific Model : TEMP 10K
Range : -250*Ct0 1372°C Resolution ; 0.1 "C
Serial No. : 4008958 ‘IDNo. :  LB-Eq-013
Environment : Ambient Temperature : 3 +2) °c¢
Relative Humidity : (50 + 15) 9
Line Volage t (220 + 22) vacC
Date of Received : 19 April 2025
Date of Calibration : 22 April 10 24 April 2025
Date of Issue : 24 April 2025
Calibrated by : Chartip Samchusri

Callbration Methed : This instrument was calibrated by In-house method comparison technique CAL-M4003
by compared with PRT in the liquid buth at the constant controlled femperature.,
The temperature scale user was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International Systern of Units
1. Platinum Resistance Thermometer (PRT)

[DNo.  CertNo, DueDate Traceability

400001 TT-0023-24 16 Feb 2026 National Institute of Metrology Thaifand (NIMT)

400016 TT-0053-23 15 May 2025
2. Standard Digital Thermometer

1D No. Cert, No,  Due Date Traceability

400003 23E1866 01 Jun 2025 National [nstitute of Metrology Thailand (NIMT)
400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Nationa! Institute of Metrology Thailand (NIMT)

Approved by : j

( Permpon Chanpu )

Supervisor

The Uncertainlies are (or a confidence probability of approximately 95%
I his eerificate may not be reproduced other than tn full exeept with the prior writies approval of the Cilibratech Co L,

003103 i ; ) PVES et ooy

CAL

Calibratech Co.,Ltd.
7067 Moo 2, Sukhaprechisan 3 R, Bangpood, Pakred, Nonthabun 11120
Ted (02) 644621 | Fix (021 9635155, -mail : calibraech  cal A, culibratech cal(@hotmail com

Certificate of -Calibration

Certificate No. : 68-400236-1

Result of Calibration : Without Adjustment
UUC Condltion As-Recelved :  Gaad

Funetion : Temp ¢ measurement with Thermocouple probe Type K
Model : Type K Sheath Material : Teflon
Diameter : 2 mm, Length : 1500 mm,
Serial No. : N/A - ID No. : SL-39
lmmersion Uepth | Standard Reading] UUC Readi I3 C i U y
( mm.) (°c) (“c) 'C) (+C)
130 A0028 15 1.5 LN
130 2022 ms HLE 018
130 104.0020 1042 2 045
130 150.0022 1504 0.3 058
130 180.0023 1788 12 63
Meodel . AD-1218-230 Sheath Material Stainless
Diameter : 3.5 mm, Length : 230  mm.
Serial No. :  N/A ID No. : SL-40
immersion Depth|Standard Resding] UUC Reading Correction Uncertainty
( mm.) (“C) ("c) (*Cc) (£"C)
124 380.0057 379.5 0.5 1.5
124 399.9903 399.3 0.7 L6
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 multiplied by a coverage factork =2 ,

providing a level of confidence of approximately 95%

N 000 hd

Page : 2 of 2



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

o . No.:
Certificate of Testing e

Equipment : DO Meter

Manufacturer : Hanna

Model : © HIoB1983

Serial No. : 09120032101

ID No. : LB-Eq-014

Recaived Date : 04 February 2025

Test Date : 05 February 2025 ‘

Reference : 2502-0115WN-1

Submitted by : Special Lab Envi And Consultant Co.,Ltd
47/91-93 Moo 3 Thambon Tha-it,
Pakkret, Nonthaburi 14120

Laboratory Condition : Temperature (25+5)°C

Test Procedure :

Tested by :

Approved by :

( ) Chakrit Waewwan|ua
( ) Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

Humidity (50+20)%
In - house method : CP-CH9
by Comparlson Technique with Azide Modification Method

Walalak Sirithean

Sm%'f

Approved Signatory

5 February 2025

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

Condltion of this result of calibration

1. Reference Standard Instruments :

This certification is traceable to the Intemational System of Unit through the reference standards
laboratory of Industrial Callbration Center, Technology Promotion Assaciation (Thailand-Japan).

Instruments SerialNo. 1D No. Certificate No. Due Date
1. Burette - 130BU10 23cc1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
2. Standard Material :- )
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Alr 100 %

Dissolved Oxygen Probe No.: KC1NB8943T

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

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

other in full, without written approval of the laboratory

-00o-



CAL

Calibratech Co.,Ltd.

Certificate No, :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by ;

Callbration Method :

NSCTIBI-TIS 17029
7106-7 Moo 2, Bukhaprachiasen 3 Rd., Bangpood, Pakkzed, Nonthabugl 11120 CALIBRATION 0030

el (02) 964-6211 Fax.(02) 954-5154, e-mal] : callbratesh ¢al@yalioe.com, caffbrerech aal@botumil.oqm

Certificate of -Calibration
68-200127-1 Page : 10f2

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

ID No. : LB-Eq-016
Resolution : 0.0001 g

Serial No. 14245322
Capacity : 210 g
On site calibration was carried out at the Laboratory,

Special Lab Envi and Consuitant Co., Ltd.

Ambient Temperuture (25.51026.1) "€

Relative Humidity H (56.61057.0) %

Air Pressure ¢ 1008.0 mbar

19 April 2025 <
19 April 2025

22 April 2025
Sabja Sangkhum

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

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

Standard Weights

ID No,
E261-E2624

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

Approved by : f

( Surachai

ng |

Laboratory Manager

The Uncenainties are or a confidence probability of approximately 95%

This cerificale may not be reproduced other than in full except with the prior writien spprovitl of the Calibratech Co.,Lid.

AL-FO031-03

CAL

Calibratech Co.,Ltd.
71061 Moo 2, Sukhaprachasan 3 Rd,, Bamgpood, Pablkred, Nonthaburi 1120
Tel(02) D64-621) Fax (02) 964-51 55, ¢-madl il Lo, i ccal@hormail com

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

Page : 2 0f2
Result of Calibration : Without Adjustment
UUC Condltion As-Recelved :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(&) (®) @
0.001 0.0000 0.00011
0.01 00000 0.00011
0.1 0.0000 0.0001)
0.5 0.0000 0.00011
2 00600 himn
3 10,0000 0.00011
o 10000 0.00011
50 (HAHHD 0.00014
oo o000l 0.00020 :
R({l}} 00000 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 uncertainty mutiplied by a coverage faclor k = 2,00,

providing a level of confidence of approximately 95%

Eccentric crror Load test : 50 g
A B c D E
-0.0005 0.0002 0.0004 0.0002 0.0000 g

Repeatability Load test : 200 '3

Stdev. 0.00005 3

e

-00o-
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e N . T e | ) i
1 uuuuuﬂnm‘mwnauqmﬂgunm Henting block (COD) 71JY|1NF4'[|1‘]L 0} 7 04 /12563 | Callbratech CO.,Ltd. ol NSCoTIIrE 7o
- e —— — - 71067 Moo 2. Sukhaprachasan 3 Rd.. B am 120 CALIBRATION 0030
Tel (02) 9646211 Fax.(02) 964-5155, e-mail - calib I com, catibritech _cal@hotmail.com
I. Heating bleck (COD) e ) .
fuin, MLAB o 9B M e, 0D medes B-E Certificate of Calibration
Tuimwmoy 1 0ad W rgumdiel Y fupp B .
Certificate No, : 68-400223-2 Page : 1 of2
2. Digital Thermometer with TC Probe
dviin, Toemo  Scienh Fic ju Temp wk Senul No. . 400858 L sWanloy A8 -Bg-I® Submitted by : Special Lab Envi and Consultant Co., Ld.
namnzdon 0.4 €0y uimwmou 1 Al W3 musounfuioty 21 APl WS 47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120
3. HAMITMIUGOY (Yunay V00 g W30 Equipment Femperature controlled enclosure(Incubator)
- ib. . £ diing 54.5
qungides . I £0) At ’ Manufacturer @ Lovibond Model : FKU 1800
g mgiiis wmoiluiined co) oyUnanimIugey i . ‘
Poglifon | Set polat qm“uﬁ“,m“ ialih 1 inuaims L Rangc o NA'C Resolution : 0.1 (&
Sundoudl Hormndes . =N, Auntnues ) fmouey :
No. €0 afaiina) | n¥ei @) qangd nandy (" Tl Serial No, : 0914643-01 D No. : LB-Eq-004
°C) -
vy g 1 150.0 150 150.5 1504 150.5 1) b v Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co.. Lid
.0 0. . : ¥
2 50.4 150.3 150.4 +y / Ambicnl Temperature : (26.0t0 26.5) “C
190. . e
1 159 1510 1510 49 J Relative Humidity H (45 10 50) %
N 00 51, a |
7 ] 1904 . ¥ I Line Voliage - (226.010226.5) V
1500 1 1s0.2 . |
5 - 150.3 A50.4 1y / I Date of Received : 19 April 2025
5 4 | . .
_" 6 ) [ [ s 150.3 + J | Date of Calibratlon : 19 April 2025
150.2 S -1 |
- Date of Issue : 25 April 2025
7 144.9 184.§ 1499 1t / o ) ‘ N
{ 1 9 J . Calibrated by : Permpon Chanpu
i 3 1500 | A50-1 50.1
$ ; e - - - J Calibration Mecthod : CAL-M4004, TLAS G-20
= o 1507 - 150s » y The temperature scale used was based on ITS-90
. 0. -
T - 3 1493 ey J Reference Standard Instruments : This ccntification is traceable to the International System of Units
{ 1 44. . . ) -
e | e —— 43.4 4 Standard Digital Thermometer with RTD Probe
2 ] 171.0 901 | 19 A J - o
= : l 1D No. Cerl. No. Due Date Traceability
| T
| LEs . 1439 99,9 | 1449 { 400046 & 400042 68-400007- | 28 Jul 2025 National Institute of Metrology Thailand (NIMT)
14 150.8 | 1509 190.4 it /[ |
15 150.5 150.1 wo.d | 4t i |
16 A51.0 1510 \51.0 1 /
17 499 | 1438 149.9 ht! /
13 150.3 150.3 150.3 * J
19 149.4 150.0 150.0 T /
20 A5y | AL 151.1 *1 J
2l 150.2 150.3 A58.3 sy 7] 7%
2 150.0 | 130.0 150.0 +e 4 Approved by :
B 23 | 15¢.5 500 150-§ +2 J ( Permpon Chanpu )
24 E 150.9 1501 150.% +2 / Supervisor
25 | | a5t 1.3 151.3 1 J
The Uneertainties are for a confidence probability ol approximalely 95%
FM-LB-80;Re00 This serificate may not be reproduced other than in ful} except with the prior wrilten approval of the Calibratech Co.,Ltd
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CAL

Calibratech Co.,Ltd.
T106-T Moe Z, Siik it JRd, B P
Telil2) 964621 | Fax((2) b3 53, e-ruail it

Pakired, Nenthabu 11120

et i

cnliEhoumsil.com
Certificate of Calibration

Certificate No. :68-400223-2

Result of Cailbration : Without Adjustment
UUC Condition As-Recelved Good
Funetlon: T

P

CAL

Calibratech Co.,Ltd.

71067 Moa 1. Sukhipract

Tol 1021 964-621 | Fux (02) 964-51 55, e-mail , ealiby n

Certificate No. :

Page : 2 of 2 Submitted by :

Equipment :

3 Rel, Bangpood, Pikkred, Nonthabun 11120

caligyhos com, calib <aifahotmaileom
Certificate of -Calibration

68-400223-1

Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi | 1120

Temperature controlled enclosure(Incubator)

NSC-TIBI-Ti51 1024
CALIBRATION (1030

Page : 10f2

This instrument was setting air ventilation at position 0 (close) Manufacturer : Lovibond Model : FKU 1800
Inside of Chamber Range : N/A "C Resolution : 0.1 °C
’17 W=055 m Serial No. :  0925481-19 IDNo. : LB-Eq-005
r -4 H D=0 m Environment : On site calibration was carried out at the Laboratory, Speciel Lab Envi and Consultant Co., L(d.
t ‘? a H =050 m: Ambient Temperature : (245125.0) "C
‘ Capacity =020 m Relative Humidity (40tod5) %
Line Voltage (226.0 10 226.5) V
g : 1 I Date of Recelved 1 19 April 2025
i 71 Date of Calibeation : 19 April 2025
' Date of lIssuc 25 April 2025
9 o ol s - Calibrated by : Peompon Chanpu )
‘ w F i i Calibration Method. :  CAL-M4004, TLAS G20
I::i?l Te::::um T::-::.::::::r Muasured Temperature ( ° C) @ Sensor No, Uneertainty i The remperature “a.l"'““"tj w‘”’: based on ITS-90 . .
col o e | = 3 = = 2 = % (£°C) Reference Standard Instruments : This certification is traceable 10 the International System of Units
Standard Digita} Thermometer with RTD Probe
200 20.0 20.0 20.35) 20.26 | 2028 203t | 20.21 | 20.09 20.29120.17| 20.22 0.63 ID No, o bilj
Test Setting Indicating Measured Measured Overall 400046 & 400047  68-400007-2 29 Jul 2025 National Institute of Metrology Thailand (NIMT)
Point T Temp Uni y Siability Variation
(") (*c) ("c) (*C) (°c) (rc)
20.0 200 20.0 022 0.34 0.85

Remark The uncertzinty 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 standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-00o -~

This cerificate may notbe reproduced vther than in full exee

Approved by : ’?{

The Unceriainties arg for.u canfidence probability ol approxinuitely Y5%

pi with the prior written gpproval of the Calibratech Co.,Lid,

——
( Permpon Chanpu )

Supervisor




CAL

Calibratech Co.,Ltd.
Til06:T Moo 2, Sukh 3 Rd, Hangp Fulkioed, Ny b 120
Tt (02) Do 6211 Pl i02) D64-51 55, eemuil © calib lidyubion comi, cali (e i.com

Certificate of -Calibration

Calibratech Co.,Ltd.

NSC TISI-TIS1702%
Ti106-7 Moo 1. Sukd t 1 Rd. Bangp i 11720 CALIBRATICN 0030

Tel(02) 564211 Ran.(02) 964-5135, 6-mial 1 cl{biech, cal@yshiao, curin, sallbratech. cai@hotmal.com
Certificate of Calibration

Certificate No. :68-400223-1 Page : 2 of 2 Certificate No. : 68-400237-1 Page : 1of2

Result of Calibration : Without Adjustment Submitted by : Special Lab Envi and Consultant Co., Ltd.
UUC Condition As-Recelved : Good 47/91-93 Moe 3,Tambol Tha-It, Pakkret, Nonthaburi 11120
Functlon:  Temperature measurement Equipment : Liquid in Glass Thermometer
This instrument was seiling air ventikition at position 0 (close) Manufacturer ; SK Model : N/A
~( Inside of Chamber Range : 0°C to 100 °C Resolution : 1 %C
W=05 m
4 P = = ? . D =073 m SerialNo. : N/ Immersion : Total
[ 1 : H =050 m ID No. : LB-Eq-021
& Capacity = 020 m Environment : Ambient Temperature : 23+2) *cC
4 Relative Humidity (50  15) %
5?/ g Line Voltage (220 + 22) VAC
—T % / Date of Received : 19 April 2025
v : . D2 & , 2 Date of Calibration : 23 April 2025
« = > Date of Issuc : 23 April 2025 -
) Calibrated by : Chortip Samchusri
Te.sl Setting Indicating Meahired Temperature (* G Sensor Nos Uncersality Calibration Method : This instrument was calibrated by In-house method companson technigue CAL-M3001
Point | Femperature. | Tempenitore bascd on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.
o) P ) I ] g s ) L 1 2 : (7€) The temperature scale used was based on ITS-90
300 300 300 2991129931 29.97)30.23] 30.01| 30.03] 30.31 | 30.66 30.14 333 Reference Standard Instruments : This certification is traceable 10 the International System of Units
35.0 350 35.0 34.77 | 3483 34.79( 35.23| 34.92| 35.02| 35.22| 35.63| 35.12 0.33 1. Plati Bt Thei (PRT)
370 370 37.0 36.70 | 36.85| 36,73 | 37.32| 36.95] 37.11| 37.23 | 37.59| 37.13 0.35 1D No. Cent, No. Due Date Traceability
Teat Setiing Indicating V) 1 M 1 Overall ;lOl:.HJl’ ‘ D"l;;l;{?':.‘-z‘l 16 Feb 2026 National Institute of Metrology Thailand (NIMT)
i eralure Temperaturc i ili iati ’ e P
s Mool Mool Ml ol My T |
400003 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)
300 300 300 0.55 0.06 08l 400004 23E1866 01 Jun 2025 Natjonal Institute of Metrology Thailand (NIMT)
150 350 350 0.55 0.06 0.92
37.0 370 370 054 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.

Approvedby: ‘

This reporicd uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2, W

providing a level of conlidence of approximately 95%

Supervisor
- olo -

The Uncertainties are for a confidence. probabilily of approximately 95%

This cerilicate muy nat be reproduced ather than in full wxeept with the prior written approval of the Calibatech Co L,

‘ewmw by :

‘&".’WE‘"‘”
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: Calibratech Co.,Ltd. miel -
Caltbra[-e;!? C-O"LES'- . Pikkred. Nethaburi 11120 067 Moo 2, Sukh 3 R, Bangposd, Paldied, Neathabum 11120 :‘S‘E“T‘:EI"&S"‘:S;"
:'I‘:\;.,];::ﬂ;”m(w w-a-::ss:»m? e A ey Tel {2 H64-621 | e (02) OKI-S1S5, c-mast - ealibratoch. callgyaton com, calibratech cal@homai com

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

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

Page : 2 of 2 X
Submitted by : Special Lab Envi and Consultant Co., Lid.

Result of Calibration :  Without Adjustment 47/91-93 Moo 3,Tambol Tha-It, Pakkret, Nonthaburi 11120

UUC Conditlon As-Recelved :  Good

Equipment : Liquid in Glass Thermometer
Funetlon : T T
' Manufacturer : SX Model : N/aA
I int check : UUC® reading 0“ C Stand d readi -0.4844°C
SE{BointShice feading tandard reading Range : 0°C te 100°C Resolution : | ‘C
Serial No. : N Immersion : Total
ISlnndard Readingl UUC Reading | * Correction Uncertainty ID No. : LB-Eq-020
("c) (*c) ("c) (£°C) '
Environment : Ambient Temperature : 23+2 -“c
24.1969 a5 -0.8 0.31 ;
Relative Humidity : (50 + 15)
20x2s k] -0.9Y 0.31
Line Volge  : (220 + 22) vaC
391955 an .8 031 ;
Date of Received : 19 April 2025
Date of Calibration : 23 April 2025
Date of Issue : 23 April 2025 =
Calibrated by : Chortip Samehusri
- Calibration Method ; This instrument was calibrated by In-house method comparison technigue CAL-M4001
Remark

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

UUC : Unit Under Calibration

Reference Standard Instruments : This certification is traceable 1o the International System of Units
This result of calibration was found accurate as shown on date and place of calibration only. L Platinum Resistance Thermometer (PRT)
This reported uncertainty of measurement was based on o standard uncertainty multiplied by a coverage factor k=2 , 113 Nog, Cert. No,  Due Dae Traceability
A00H) TE0023-24 16 Feb 2026 N: il Institute of Metrol Thailand (NIMT
providing a level of confidence of approximately 95% : . l - '} ¢ HIonE Ivshitute of Metrology ( )
2, Stndard Digital Thermometer
“ollo- DNo.  ComNo,  DueDase Traecability
400003 23E1866 01 Jun 2025 Nitional Institute of Metrology Thailand (NIMT)
A0 23E1866 01 Jun 2025 Nutionul Institute of Metrology Tliland (NIMT)

Approved by : //%

( Permpon Chanpu )

Supervisor

The Uncenainties are for & cmﬁgqnqe probability of approximately 95%
Iis cetificate may not be reproduced other than in fitl] excepl with the prior written approval of the Calibratech Co,Lid

h iy SRR Nwm . .
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CALDL

Calibratech Co.,Ltd.
1067 Moo 2, Sukhaprchasan 3 Rd., Bangpood, Paikned, N 1120
Tel (U2) U64:62 || Fax(02) 964-4155, csnail - dyak libratech el @hotmail.com

Certificate of -Calibration

Certificate No, : 68-400237-2

Result of Calibration : Without Adjustment
UUC Conditlon As-Recelved :  Good

Function : Temperature measurement

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

{Standard Reading] LUC Reading Correclion Uncertainty
("c) (“Cc) ("Cc) (+C)
24.9944 25 0.0 0.31

Remark
UUC : Unit Under Calibration

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 uncerainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -

mem <

.\'I';J.

Hﬂ Thermology Co., Ltd. i

.‘\\..\

Page : 2 of 2

96/177-96/178 Mao 6, T.La-harn, A. Bangbuathong, Nonthaburl 11110 fﬁ‘\ P .
Tel: 02191 6479 Fax : 0 2191 6480 website : www. thermaology.co NSC-TISITIS 028
CALIRRATION Gida
Date of lssue Jun 17, 2025 Cort No. 25/2478

Order No. 25060343

Customer SPECIAL LAB ENVI AND CONSULTANT CO., LTD.
47/91 Moo 3, Tha-It,-Pakkerl, Nonthaburi 11120

Place of Callbration  Laboratory Room

Description Ovarn
Model UF30
Serial No. B123.0544
ID.No. LB-Eq-047
Dato of Recelpt dun 16, 2025 =
Date of Callbration Jun 16, 2025
Environment
Temperature (Min) 284 °C {Mex) 308 °C

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

Callbration Method

WI-17 : The reference thermometer was placed into the chamber and measurement was performed based on AS-2853.
The temperature scale in use at this laboratory Is the Intemeational Temperature Scale of 1990.

Standard Equipment Serial No. Certificate No. Due Date
1) Data Acquisition Switch Unit with Sensor MY480077689 QR25-0353 30 Jan 2026
This certificata s traceable to SI unit.

Page 1 of 4 (Dm‘

This certificate Ie lesued in eccordence with the condilions of I grented by T L Yy Room. The treceability 1o
recognised nationel elandard and the unit of realised at p national Lab ¥ Room. This cerlificate may
nol be reproduced other than In full except with the prior writtan epproval of Leboratory Room. .
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H. Thermology Co., Ltd. i—

Hg Thermology Co., Ltd. i

96/177-96/178 Moo 6, T. La-h A j/—‘//’?\\\ ? 5
o0 a-harn Bangbuathong, hal %, k Z, ¥
T01:0.2191 A TRy oo ar) ,0 bm ped Neont 111110 AR . 96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburl 11110 A -
6480 website : www.thermology.co NS SETISIS Tel: 02191 6479 Fax : @ 2191 6480 website : www.thermology.co o NSC-TISI-TIS1 7025
i A CALIBRATION 0109
Date of Issue Jun 17, 2025 Cert No. 25/2478 Date of Issue Jun 17, 2025 Cert No. 2512478

Order No. 25060343 Order No. 25060343

Resuits (without adjustment) Results (without adjustment)

; .41\/—" = ";}7 3 catpamy | YO I we | Reference I Stabilty | Uniformity | Uncertainty
7 2 ¥ ec) S:ﬂng Re(:ding Then;omeler | [ I
7= (S0 R 47 Lt eo | o +€0) Co) | e
L 4 | Positon 1 | 104. 331_L
H | | Pasition 2 103.624 j
" I | Positon3 | 103718
| Paosition 4 103.628 |
HI2 104.0 104.0 104 0 i Pagition 5 103,579 0.062 0911 | 036
e v i | Position 6 103.557 | i
o Position 7 103.569 !
£ ® Posilion 8 | 103.587
ot Y2 St | Posion9 | 103513 '
-« " = —
Positlon of reference thermameters were placed CallPan uuc ] uuc Reference Stability | Uniformity | Uncertalnty
©c) Setting Reading Thermometer |
Note. °c) °c) (°C) +°C) (°c) +°C)
Position 1 150.997
1). Dimension (W x L x H) is 40 x 25 x 32 cm. Position 2 R
2), Stability - greatest one half of difference between max peak and min peak of each reference probe | Rositiant3 149,802 |
measured lemperature obtained during the celibration interval, [Rosition 4 | 45859
3). Uniformity - the maximum difference of measured temperatures at any sansors and the measured 1300 1500 1500 | Position 5 /| 148.570 hIL | e 0:50
temperature at the referance location which are observad at tha same time or at as close an observation time as H2m ik |
possible to determine the temperalure pattern or homogeneity within the chamber under steady slate conditions. The Position 7 149.500 I :
reference sensor should preferably be located at the geomstric center of the chamber. | Position 8 EENCE | _
| Position 9 149471 | I | |
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H' 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
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CALIBRATION 0109

NSC-TISI-TIS17025

CALIBRATION CERTIFICATE

Date of issue Jun 17, 2025 . Cert No. 25/2478
Order No. 25060343
Resuits (without adjustment)
calpdm | uuc = UE: B Reference _: Stabulity I Uniformity : Uncertainty
€c) Setting | Reading Thermometer i |
o | o | co | ww | e | a0
Position 1 181,268 {
Positon2 | 178511 | |
Postion3 | 178762 | |
| Position 4 179.672 |
180.0 180.0 | 1800 | Position 5 179.506 0.07% 1 1994 0.57
Position & 178420 3 -
Position 7 179.327 1 |
Position 8 179.840 E
Posiion 9 | 179353 | |
The stabllity and uniformlty were taken into in the uncertalnty stated.

The above results are valid exclusively for calibration samples as mantioned In thls report.

This reported expanded uncertainty was based on a standard uncertainty multiplled by a coverage factor k=2,

providing a level of

accordance with ONAC requirements.

APPROVED SIGNATORY : (Dm
{ 1/MR.PRAJUCKPETCH THONGSOOKCHOTE
{ MR, DAMRONG MULSING
[ 1 MR.JATURAPAT THONGSOOKCHOTE

Page 4 of 4

of appr y 95%. The uncertainty evaluation has been carrled out In

mmwl“m HAN NA HannaInstruments (Thailand) Ltd. <27

instruments  410/7-6s Soi Ratchadapisek 24, Rutchadapisek RU.. Samsen-nok,

Equipment :
Meter Model :
Probe Model :
Resolution (pH) :

Manufacturer :

Condition As-Received :

Ambient Temperature :

Customer name :

Received date :
Calibrate date :
Issue date :

Calibrated Location :

Calibration Procedure :

Calibrated by :

@ Mr. Pichit Petthong

&
& |

T )
T T ACCREDITED
> /"""“\‘:‘

Huaykwang, Bangkok 10310 Tel: 0-25414199 Fax; 0-254|-4198 ,‘"fl“\\:‘

-~ ——
CABRA N LALORA PSR

AC-306)

Certificate No. : HIT-2522-0864

Page: Lol 2

CERTIFICATE OF CALIBRATION

Advanced pH/ORP/Temperature Benchtop Meter

H16221-02 Serial No. : 102180040111

HI1053B Serial No. : 1140205N

0.01 ' Resolution (mV): 0.1

Hanna [nstrumenis Made in : Romania

New Product Reference : RE250928

(25+2)°C Relative Humidity : (50 £ 15 )% RH
SPECIAL LAB ENVI AND CONSULTANT CO., LTD.

47/91-93 Moo.3 , T. Tha-it, A. Pakkret,

Nonthaburi 11120 -~
21 May 2025

26 May 2025

26 May 2025

Hanna Instruments (Thailand) Ltd.

T'his calibrator was conductced by using in-house: calibration procedure

CP-01, CP-02 by using certified reference material (CRM).

Mr, Anan Suwanchaisakul

Approved by :

Authorized Signatory

FETHANNK

nslruments
A{Thailang) Limited

This certificate was centified only (or the instrument we calibraled.

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

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

approval of the hoad of Hanna Instrument (Thailand)




HANNA

| e

I. Reference Standard Instruments : This certification is raceable (o the international unit of un

Instruments

Certificate No. : HIT-2522-0864

Page:20of 2

it maintained through:

Model Serial No. Certificate No. Traceable
Documenting Process Calibrator Fluke 753 43160061 25E299
[ = Technology Promotion
Thermometer with sensor H198509 36943D 24T1281
Association (Thailand-Japan)
Digital Thermo-Hygromeler HT-771SD ALO7155 2SHIT7I
2. Reference Standard Materials : pH calibration standard traceable thru CPA chem Lid.
Buffer Solution Manufacture Certified Value Lot Number Exp. date
pH 4.0 CPA chem 4.007 £ 0.006@25°C 1086537 26 April 2026
pH 7.0 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

). Performing standard curve by Simulator at; -177.5, 0.0, 177.5 mV

(Mecasuremeni Electrical Potential) Afier Adjusl Result.

Nominal Standard '
Unit Under Actual Reading Uncertainty of
Value Veltage Input
Calibration Measurcment (X mv)
pH mV pH mVv
4.01 1775 4.01 1715 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 butfer standard curve by using buffer nominal : pH 4,7,10 After Adjustment.
| Unit Under Standard pH Actual Actual Uncertainty of
Calibration Buffer Solution Reading (pH) Reading (mV) Measurement (+ pH)
4.007 4.01 181.4 0.01}
pl Electrode
6.965 6.97 7.7 0.012
S/N 1140205N  |—
10.011 10.01 -170.5 0.014

‘The report uncertainty of measurement was based on a standard uncertainty multiplicd by a coverage factor k = 2, providing

a level of confidence of approximalely 95%

** End of certificale **

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES =~~~ -

534/4 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

N3C-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration Cert.No.: 25CH644
Page.: 10of 3
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUAact-PH130
Serial No. : D08C0004
ID No. : -

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

( ) Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

Used Item

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

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

(25 t 2.5) °C

(50 + 15) %

In - house method :

- CP-CHS by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Khit Ruttanaprapachai

Approved Signatary

6 June 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior vintten
Appraval of the head of Corporate Services 3 . Equipment Calibration and Testing Services




Cert.No.: 25CH644

Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No.  ID 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 resuilt is traceable to S throught Technology Promotion Assaciation (Thailand - Japan)

2, Certified Reference Materials  : The measurement resulls are traceable lo S| lhrough CPA chem LlId.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution

pH 4.007
pH 6.865
pH 9.180

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
1066665
940103
1066668

Exp. date
18 Jan 2027
02 Nov 2025
18 Jan 2026

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 Document Process Calibrator at pH (4,7,9)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input (smV) s
pH mV mV pH
pH Meter 400 177.48 177 4.00 0.58 2.00
S/N.: DOBC0004 6.86 8.28 8 6.86 0.58 2.00
9.18 -128.97 -129 2.18 0.58 2.00

Cert.No.: 25CH644
Page.: 3of 3
Calibration Results
Function : 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 4,007 4.02 146 0.0086 205
S/N.: 988E0098 6.865 6.87 -16 0,043 265
9.180 9.20 -135 0.045 265
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9651
- Serial No. : 988E0098
Dimension of probe
- Length : 100 mm.
- Diameter : 16 mm.
- Immersion Depth : 20 mm.
Calibration Standard uuc* . Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (x°C) K
250 25.005 25.0 -0.005 0.13 200
300 30.004 30.0 -0.004 0.13 2.00
400 40.004 40.0 -0.004 0.13 2.00

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

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

-00o-
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Calibratech Co.,Ltd.
T06-7 Moo 2, Sulddy 3 Rd., Bangp Pakkred, Nontsabun 11120
Tel {02} 904-6211 Fan (02) 95251 €5, il librraneeh. ciliEyah ; calibratech enlifotmail com

Certificate of Calibration

CAL b

A
3 R
Calibratech Co.,Ltd.
TA06:T Moo 2. Sk k IR4, B i Paniand, N 11120
Tel02) 964-6211 Fux (02) 964-$155, e-maal . calibeatect. calitvanon Jibeatdch Leal@oeitl so

Certificate of Calibration

NSC-TISI-Ti51 7075
CALIBRATION 0030

Certificate No. ; 68-400223-4 Page : 10f2 Certificate No. :68-400223-4 Page : 2 0f2
Submitted by : Special Lab Envi and Consultant Co., Ltd, Result of Calibration :  Without Adjustment
4791-93 Moo 3, Tambol Tha-It, Pakkrot, Nonthaburi 11120 OUC Condltion As-Received:  Good
Function:  Temp
Equipment ; Temperature controlled enclosure (Refrigerator) This instrument was setting air ventilation at pusition 0 (close)
Manufacturer : Frozen Model : CC-2288F Inside of Chamber
Range : N/A “C Resolution : | “C W=102 m
SerialNo. :  CC-2288F-1163-003 IDNo. : LB-Eq-046 D =047 m
Environment : On site calibration was carried ot at the Laboratory, Special Lab Envi and Consultant Co,, Ltd. . ms
Ambient Temperature : (25.51026.5) °C R B
Relative Humidity : (50t055) %
Liine Volage H (226,010 226.5) v ¥
Date of Received : 19 April 2025 e
Date of Calibration : 19 April 2025 F
Date of Issuv : 26 April 2025
Calibrated by : Permpon Chanpu Test Setting Indicating
Calibration Method : CAL-MJ004, TLAS G-20 Point [ Temperature | Femperature i il i i
The temperature seale used was based on ITS-90 ) S i 4 g 2 z =2
Reference Standard Instruments : This certification is traceable to the [nternational System of Units = 2 = Bl26)40j40]22]20] 30 2
Standard Digital Thermometer with Thermocouple probe Tesl Selling M d Measured Overall
ID No, Cert. No, Due Date Traceability Point i T Uniformity Stability Variation
400029 & 400032  67-400584-1 29 Apr 2025 National Institute of Metrology Thailand (NIMT) ("c) (’c) °c) (°c) (G o]
3 3 13 05 2.7

Remark The uncertsinty 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 standard uncertainty multiplied by a coverage factork =2 ,
providing a level of confidence of ‘approximately 95%

<000 -

Approved by : —?

( Permpon Chanpu )

Supervisor . I#

The Uncertainties are for a confid probability of approximately 95%

dother than in (ull except with the Prior writlen approvil af the Calibratech o Lid.
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Certificale No. :

BECTHA! BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

99/9 Moo 2, Maha Sawst, Phutthamonthon, Nakhon Pathom 73170 Thalland
Tel: -66 3424 5299 Fax: +66 3424 5250
E-mall: bkk@®becthai.com Website: www becthai com

CAL-25-504

CERTIFICATE OF CALIBRATION

Page : 1 0of 3

Equipment Spectrophotometer

Manufacturer H Merck

Model 8 Prove 100

Serial No. 1809112938

ID No. i LB-Eqg-031

Customer Special Lab Envi And Consultant Co.,Ltd.
47/91-83 Moo 3; T/ambol Tait ,
Amphur Pakrad, Nonthaburi, 11120

Location : Becthai Laboratory

Dale of Receipt 8 August 2025

Date of Callbration 13 August 2025

Date of Issue 13 August 2025

Ambient Temperature (25+10) °C

Relative Humidity (60+20) %

Condition As-Received Used item
Calibrated by Approved by
Ms. Bussayamas Noppakhun IO N /. V.V, ¥ ey

Calibration Engineer { Ms. Jintana Sangthaijaroenlap)

Calibration Manager

The reporied expended uncertainty of measurement was based on a combined slandard 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 written approval of ihe head of Calibration Laborator

Indicated values are valid for the state of lhe Spectrophotometer at the time of calibration onty.

ISSUE: 6 REV:5

FM-CAL-33/2

20/02/24

Certificate No. :

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

99/9 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom 73170 Thailand
Tel: +66 3424 5299 Fax: <66 3424 5250
E-mait bkk@becthalcom Website: www becthal com

CAL-25-504

CALIBRATION REPORT

Conditions of this result of calibration

1. Reference Standard Material :

Material

Holmium Glass Filler

Neutral Density Fitter

Model Seriel No, Cert.No.
RM-HG 24563 128818
RM-1N2N3N ) 24568 128830

2, Traceability : This certificalion is traceable to the Intemalional System of Unit maintained at;

The Stama Scienlilic LId. Accredited Calibration Laborfstory No. 0659.

3. Melhod of callbration :

The calibration procedure was carried oul according to ASTM E275-08 (2022) and ASTM £925-08 (2014)

4. Result of calibratlon :

(\/ } without adjustment () after adjustment

5. Equipment Specifications:

ISSUE: 6 REV:S

Speclral Bandwidth ; 4 nm

Data Intervai : 1 nm

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

AMC-TISET18 17908
CALINRATION 01310

Page:20f 3

Due date
3 February 2027

3 February 2027

20/02/24



BEC  BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

BEC BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO, LTD.
THAI 95/9 Moo 2. Maha Sawat, Phutthamaonthon, Nakhon Pathiom 73170, Thalland ’ THAI  99/9 Moo 2, Mahs Sawat, Phutthamonthon, Nakhon Pathem 73170. Thailand -
Tel +66 3424 5299 Fax: +66 3424 5250 " o Tel +66 3424 5299 Fax +66 3424 5250 a
E-mail: bkk@becthai com Website www becthal com ;}flmﬁ?n’aﬁ e E-mail bkk@becthaicom Website: www.becthar com Bttt K
Certificate No.: CAL-25-504 Page : 3 of 3
Certificate No.: CAL-25-243 :
CALIBRATION REPORT RogEl WP
Wavelength Calibration CERTIFICATE OF CALIBRATION
Certified Values of Nominal Value UUC*Reading Error Uncenlalnty of k "
‘ Equipment : Spectrophotometer
Reference Material {nm) {nm) (nm) Measurement (£ nm) Factor
418.48 418.48 418 0.48 0.59 2.00 Manufacturer H Thermo Scientific
536.90 536.90 . .
6 537 0.10 0.59 2.00 Model : Genesys 20
637.94 637.94 638 0.06 0.59 2.00
Serial No. H 38GT041007
Photometric Calibration for Visible '
1D No. : LB-Eq-029
Wavelength Certified Values of UUC* Reading Ermor Uncertalnty of K
(nm) Reference Material (A) @) ) Measurement (£ A) Factor Customer 5 Special Lab Envi And Consuitant Co.,Ltd.
Zero 0.000 0.0000 00028 2.00 47/91-93 Moo 3, Tambot Tait,
P 05834 0.583 -0.0004 0.0045 2.00 i
0.7246 0.724 -0.0006 0.0045 200 Amphur Pakrad, Nonthaburi, 11120
1.0361 1.034 -0.0021 0.0045 200 .
Zero 0,000 0.0000 0.0028 2.00 Location g Becthai Laboratory
0.5663 7 .0007 X . .
4400 o 058 2000 0.0045 2o Date of Recsipt : 30 April 2025
0.7103 0710 -0.0003 0.0045 2.00 .
1.0154 1015 -0.0004 0.0045 2.00 Date of Calibration . 2 May 2025 N
Zero 0000 0.0000 0.0028 2.00
= 0.5256 0.526 0.0004 0.0045 2,00 - Date of Issue : 2 May 2025
06679 0.669 0.0011 0.0045 2.00 | N
T T 50008 STt 00 Ambient Temperature : (25110) °C
Zero %000 0.0000 o028 200 Relative Humidity : (60£20) %
546.1 0.522 0521 -0.0010 0.0045 2.00
(546.0) 06938 0.693 -0.0008 0.0045 2.00 Condition As-Received : Used Item
09918 0.991 -0.0008 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00 Calibrated by
=0 0.5563 0,555 -0.0013 0.0045 2.00
o 0.7504 0749 00014 0.0045 200 Ms. Nopparat Suntarotayan weiese e AN T
10735 1.072 -0.0015 0.0045 2.00 = . | N
Zero 0.000 0.0000 0.0028 200 Calibration Engineer ( Ms. Jintana Sangthaijaroenlap)
o 05641 0.563 -0.0011 0.0045 2.00 Calibration Manager
07305 0.729 -0.0015 0.0045 2.00
1.0444 1.043 -0,0014 0.0045 2.00

The reported expended uncertainty of measurement was based on a combined standard uncertainty multiplied by a coverage
Remark : Each individual filter is measured against the empty filter holder (blank) used to zero the Spectrophotometer.

factor k providing a level of confidence of appoximately 95%.
Note:

This certificate may not be reproduced other than in full, except with the prior writtien approval of the head of Calibration Laborator
UUC* : Unit Under Calibration

Indicated values are valid for ihe stale of the Specirophotometer at the time of calibration only
- 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




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

- THAI 99/9 Mao 2. Maha Sawat, Phutthamonthon, Nakhon Pathom 73170 Thailand N
Tel: «+66 3424 5299 Fax: «66 3424 5250
E-mail: bkk@becthaicom Website: www becthai com CACIRMATI Y

CALINMATION #1301
Certificate No.: CAL-25-243 Page : 2 of 3

CALIBRATION REPORT

Conditions of this result of calibration

1. Reference Standard Material :

Material Mode! Serial No. Cerl.No. Due date
Halmium Glass Filter RM-HG 12705 117342 13 December 2025
Neulral Density Filter RM-1N2N3N 8323 117341 13 December 2025

2. Traceability : This certification is traceable to the International System of Unit mainlained at;

The Starna Scientific Ltd. Accredited Calibration Laboralory No. 0659

3. Method of calibration :

The calibralion procedure was carried out according to ASTM E275-08 (2022) and ASTM E925-09 (2014).

4. Result of calibration :

(\/ ) without adjustmentl ( ) after adjustment

5. Equipment Specifications:

Spectral Bandwidth 8 nm
Data Interval : 1 nm
Scan Speed : N/A nm/min
ISSUE:6 REV:S FM-CAL-33/2 20/02/24

BEC BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
THAI 99/9 Moo 2, Maha Sawat, Phutthamanthon, Nakhon Pathom 73170 Thalland
J Tel +66 3424 5299 Fax: -66 3424 5250

€-mail bkk@becthaicom Website: www .becthai com EiRaTioN o1

Certificate No.: CAL-25-243

Page : 3 of 3
CALIBRATION REPORT
Wavelength Calibration
Certified Values of Nominal Value UUC"Reading Error Uncertainty of k
Reference Material (nm) (nm) {nm) Measurement (+ nm) Factor
418.40 418 418 -0.40 0.59 2,00
537.00 537 537 0.00 0.59 2,00
638.00 638 638 0.00 0.59 200
Photometric Calibration for Visible
Wavelength Certified Values of UUC* Reading Error Uncertainty of K
(nm) Reference Material (A) (A) (A) Measurement (+ A} Factor

Zero 0.000 0.0000 0.0028 2.00
e 0.5703 0.573 0.0027 0.0045 200
0.7336 0.739 0.0054 0.0045 2,00
1.0709 1.074 0.0031 0.0045 200
Zero 0.000 0.0000 0.0028 200

2400 0.5592 0.561 0.0018 0.0045 200
0.716 0.720 0.0040 0.0045 200
1.0454 1.046 0.0006 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
4650 0.5094 0.511 0.0016 0.0045 2,00
0.6601 0.663 0.0028 0.0045 200
0.963 0.965 0.0020 0.0045 200
Zeto 0.000 0.0000 0.0028 200
546.1 0.5206 0523 0.0024 0.0045 200
(546.,0) 0.6677 0.672 0.0043 0.0045 2.00
0.9763 0.979 0.0027 0.0045 2,00
Zero 0.000 0.0000 0.0028 200
0.5522 0,553 0.0008 0.0045 2,00
2e 0.6966 0.698 0.0014 0.0045 200
1.0201 1,020 -0.0001 0.0045 2.00
Zero 0.000 0.0000 0.0028 2,00
. 0.5377 0,542 0.0043 0,0045 200
— 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




CAL CAL

Calibratech Co.,Ltd. HSC-TI8 - His1 702 Calibratech Co.,Ltd.
7 106+7 Moe 2. Sk T ' 1 e, Bungpood, Paikired, N 1120 SABRATION: 0030 =3 Moo 2 Subhy 4 . 3 Rd., Bangpoud, Pikkred, N 1120
TeL 002} 906211 Fax (02} 904-3155, e mail 5 calibmusech. callynhoo corm; Cilibratect i com Tl (02) 964-6211 Faox (02) 9645155, e-mail calibratech. cavEyahoo comm, calibrateeh  calihomuall com
Certificate of Calibration . Certificate of Calibration
Certificate No. : 68-410119-1 Page ;-1 of 2 Certificate No. : 68-410119-1 Page : 2 of 2
Submitted by : Special Lab Envi and Consultant Co., Ltd. OUC Condition As-Recelved :  Good
It b 5 i j
47/91-93 Moo 3, Tambol Tha-It, Pakiret, Nonthaburi 11120 R palkore e stien i e
Functlon : Temp
Equipment : Digital Thermo-Hygrometer Reference Humidity @ 50 %R H.
Menufacturer : Testo Model : 608-H1 } Standard Temperuture UUC Reading Correction Uncertainty
Range Temperature :_ 0 °C 1o 50 ‘c Resolution : 0.1 °C (’c) ). (c) (z’c)
Range Humidity : 10 %RH.to 95 %RH Resolution : 0.1 %R 200 249 o1 0.46
Serial No. : 2083236317 IDNo. : LB-Eg-042
Environment : Ambient Temperature ; (23 +2) °C
Relative Humidity (30218 %
Result of Calibration - Withowr Adjustment
Date of Received : 05 August 2025 Function + Lt
. ‘ 4 -
Date of Calibration : 11 August 2025 s Reference Temperatuc @ 25 o -
Date of Issue : 11 August 2025 . Standtard Humidity C Reading Co*uliun Unfcenainty
Calibrated by : Chortip Samchusri - (%R ) j"(. %R, ) (%RM.) (Z%RH
Sy : n . 50.0 576 =16 22
Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013
by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.
Reference Standard Instruments : This certification is traceable 1o the International System of Units
Digital Indicator with Standard Probe Temp&Hum
IDNo, Cert, No, Due Date Trageability , Remnds
400034 & 400035 SG-H-00599/68  02Jan2026  Success Gateway Co., Lid., Accredited by TIS! Calibration No.0268 UUC:: Unit Under Calibration

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

praviding a level of confidence of approximately 95%

-ofo -
Approved by : ‘_%
—

{ Permpon Chanpu )
Supervisor

The Uncertaintics are for a confidence probability of approximately 95%
This eenificate may not be reproduced other than in full exeept with the prior written approval of the Calibratech Co,, Lid.
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Calibratech Co,Ltd.
71067 Moo 2, Sukbupechssn 3 Rd., Bangpood, Pukdred, Noathabirl 11120 )
Tel (020 9646211 Fun.(02) 964-5155, emall - colibratech. culi@yshou com, callbruseh, cal@hotmafloom

Certificate of ‘Calibration

NSC-TISI-TIS1702%
CALIBRATION 0000

Certificate No. : 68-400223-3

Page : 1of2

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

47/91-93 Moo 3 Tambol Tha-1t, Pakkret, Nonthaburi 11120

Equipment : Water Bath
Manufacturer : Memmert Model :  WNB22
Range : NA “C Resolution :0.1  “C
Serial No. : L526.0201 IDNe. :  LB-Eq-041

Environment :

Ambient Temperature : (34.01035.0) " C
Relative Humidity E (5010 55) %
Line Voltage : (226.0 t0 226.5) vV

Date of Reccived 19 April 2025
Date of Calibration : 19 April 2025
Date of Issuc : 26 April 2025

Calibrated by © Permpon Chanpu

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

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

M&MM&&M

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

Approved by ; ":V

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence prabability of approximately 95%

Fhis eerificate may not be reproduced other tha in (ull except with the prion written approval of the Calibraeel Co Lid:

On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Lid.
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Calibratech Co.,Ltd.
1067 Moo 2, Sikk haan 3 Rd., B Pakkred, Nonthaburi 11£20
Tel{02) 964-621 1 Fox 102) 90451 55, e-nraail calibratech. taliyabon conl, calibvatech . cal@ibomailcom

Certificate of -Calibration

Certificate No. :68-400223-3

Page : 2 of 2

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

Functlon:  Temp
/o . 2 5 ‘kﬂ}n_&_",'
|
Front

Test Seliing Indicating | M dTi )G Sensan Measured Measured
Point | Tempersiure | Tempenmre No rcenminy Unirormity Stability
(*ci (°C) {“E) 1 2 3 4 5 (%2C) 1) 150
62.0 62.0 62.0 62.03 | 62.05 | 62.01 | 62.04 | 62.00 0.19 0.12 0.07
85.0 85.0 850 84.82 | B476 | 84.94 | 84.85 | 84.46 0.20 0.16 0.08
95.0 95.0 95.0 94.78 | 94.73 | 94.88 | 94.82 | 94.82 0.19 0.15 0.07
100.0 cce 101.0 FOOSE] 1092 100,61 | 100,57 100.63 0.24 .40 0.12

Remark The uncenainty is not combine uniformity of the water bath

This result of calibration was found nccurate 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%
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i ‘ i WEC-TISI-TIS17024
Calibratech Co.,Lid. N AT Tie{T02
T0e-T Moo 2, Sukhipracisss 1 R, Bangisorod, Pakkred, Noothubun | 1120
Teld02) 9626211 Fun (02) 545155, e-ail) - ealfbrmeest oal @y¥haa bom, ealibgartach. cal@hotmall com.

Certificate of Calibration
Certificate No. : 68-210329-1 Page : 1of2
Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91-93 Moo 3,Tambol Tha-It, Pakkret, Nonthaburi 11120
Equipment : Weight
Manufacturer: LS
Weightsize: 1g

Material : Stainless Steel

ID No. : LB-Eq-034
Assumed density of weight ; 7950  kg/ m3
Assumed Air density : 12 kg/m’
Environment : Ambient Temperature : (20+2) °C
Relative Humidity - (50 + 10) %
Air Pressure : 1010.0 mbar
Date of Received : 05 August 2025
Date of Calibration :. 18 August 2025 ) 4
Date of Issue : 18 August 20025
Callbrated by : Wuttichal Swatphong
Calibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Weights
1D No, Cert, No, Due Date Traceability
E2413-E2425 MM-0044-25 11 Apr2028 National Institute of Metrology (Thailand), (NIMT)

Approved by : f

{ Satja Sangk

Supervisor

The Uncertainties are for a confidence probability of approximptely 95%
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibrech Co, Lid.
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Calibratech Co.,Ltd.

A0 Mo 2, Subbaprsclissn 3 R, Hanggood, Pakhred. Nonthabar 11120
Telt02) 9646211 Faxd02) 9645145, c-mmil - cadib caliiEyahoo.com, coli ; Lo

Certificate of Calibration
Certificate No. :  68-210329-1

Page : 2 0f2
Result of Callbration :  Without Adjustment

UUC Conditlon As-Recelved : Good

No. | Nomina! Value [Id.Mark| Cooventional mass Value Measuring Uncertainty

1 lg none lg -0.061 mg + 0.023 mg

This result of calibration was found accurate as shown-en dale and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. HSC-TISI=TIS 17025 Calibratech Co..Ltd.

TA067 Moo 2, Sikbisptachinan 3 Ral., Dingpood, Pkl N 11120 CALIBBATION 0030 71067 Moo 2, Sukbaprachisan 3 Ry, Wangposd, Pikkred, Nonthabiet 11120

Tel(02) 964-6211 Fa{023964-5155, o-mail - calib liyahion ot |com Tl iUz 90621 1 Fn 02) 06 8143, rionadl - calibrutech. enbidyabioo com, calibratech exlifhonmal.com

. Certificate of Calibration . Certificate of Calibration

Certificate No. : 68-210329-2 Page : 10f2 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 Tha-It, Pakkret, Nonthaburi 11120 UUC Conditlon As-Recelved : Good

Equipment ; Weight No. | Nominal Value |ld.Murk Conventional mass Value Measuring Uncertainty
Manufaeturer: LS Material : Stainjess Steel i 100 g none 100 g -0.06 mg £ 001 mg
Weightsize: 100g
ID No. : LB-Eq-035 This result of calibration was found accurate as shown'on 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 kg/ mJ ’ providing a level of confidence of approximately 95%

Environment : Ambient Temperature ; (20+2) °cC -olo -

Relative Humidity (50 £10) %

Air Pressure : 10098 mbar
Date of Received : 05 August 2025
Date of Calibration : 18 August 2025 =
Date of Issue : 18 August 2025
Calibrated by : Wuttichai Swatphang
Calibration Method : In-house method CAL-M2101 based on OIML R 111-1; 2004(E)
Reference Standard Instruments : This certificalion is traceable to the Intemational System of Units
Standard Weights
1D No, Cert, No, Due Date Truceability
E2413-E2425 MM-0044-25 11 Apr2028 National Institute of Metrology (Thailand), (NIMT)

Approved by ° E

( Satja Sangkhl

Supervisor

The Uncertainties are for a confidence probability of epproximately 95%
This cerificate may not be reproduced other thin in full except with the prior written spproval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd. NSC-TISI-TIS 17025 Calibratech Co.,Ltd.
1067 Moo 2, Subhaprachasan 3 Rdl. Bangpood. Pakkaed, Nomtbabur 11120 CALISRATION 0030 1007 Mo 2, Subbarachasan 3 Rd, Bangpond muw.*' thabari 11120
Tel{(2) 964-6211 Faxi(12) 964-5155, e-nuhl - calib Iy libraiech _calEhotmuil cons Tl (2 ) Se4421 | Fan (021 9645153, ool : caldthotnnil o
Certificate of Calibration . Certlflcate of Calibration
Certificate No. : 68-210329-3 Page : 10f2 Certificate No. :  68-210329-3 Page : 20f2
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

Equipment : Weight No. | Nominal Value |id.Mark| Conventional mass Value Measuring Uncertainty
Manufacturer: LS Material : Stainless Steel 1 200 g none 200 g -0.11 mg + 017 mg
Weight size : 200 g
IDNo. : LB'EQ‘036 This result of calibration was found accurate as showrron 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 kg/ m3 providing a level of confidence of approximately 95%

Environment : Ambient Tempeérature (20+2) °C “eflo=
Relaiive Humidity = (50 + 10) 9% 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 : Wuttichi Swaiphong

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

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

Standard Weights

E2420 C02250960 06 Jun 2028 National Institute of Metrology (Thailand), (NIMT)

/
Approved by : 7

[ Satja Sangkhl

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
This cerificate may not be reproduced other than in full except with the prinr written approval of the Catibratesh Co. Ltd.
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