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1 Arsenic Digestion, Inductively Coupled Plasma Methad?

2 Barium Dhgestion, Inductively Coupled Plasma kethod™

2 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Madification Method™

4 Cadmium Digestion, Inductively Coupled Plasma Method?

5 Chermical Oxyeen Demand 1) Closed HEﬁUK, Colorimetric Method™

2) Closed Reflux, Titrimetric Method?
6 Chromium Digestion, inductively Coupled Flasma Method™
Color ADMI Weishted-Ordinate Spectrophotometric
Method

8 Copper Digesticn, Inductively Coupled Plasma Methad®

9 Formaldehyde Distillation, Colarimetric Methad!™!

10 Lead Digestion, Inductively Coupled Plasma Method™

13 Manganese Digestion, Inductively Coupled Plasma Meathod™!

12 Mickel Digestion, Inductively Coupled Plasma Method™

13 | Ol & Grease Soxhlet Extraction Methodi

14 EH Electrometric Method™

15 Sebanium Digestion, Inductively Coupled Plasma Method™

16 | Sulfide ladometric Method®

17 | Total Dissolved Solids Dried at 180 "C*

1 Total Kjeldahl Nitrogen Macro Kjeldahl Method™

19 Total Suspended Solids Dried at 103-105 "¢

20 dine Digestion, Inductively Coupled Plasma Methoﬂw}/ |
T

naidneis

1. mneadmnemdaandausin e, gledwreitde. fuvafal . nqaome,
TEUWAINTTRLN, 2547,

2. APHA, s, WEF, Standard Methods for the Examination of Water and
Wastewater. 23 ad. Washington, DC: APHA, 2017,
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Calibration Center S% RT

Part of DKSH Group

L= & Certificate of Calibration

NSC-TISI-TIS 17025

CGalibeation 0887
Equipment; Balance Certificate No.: C01212659
Model: BSA224S-CW Issued Date: 13 September 2021
Serial No. (or ID.): 28092544 (INS/LB-109) Job No.: KSPR2112116
Manufacturer: Sartorius Page: 1 of 2
Condition: In condition
Customer: THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 28 °C x 0.2°C
Humidity 50 %RH + 1.8 %RH
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. ( Laboratory )
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Calibration By: Mr. Adinan Ninviboon
Calibration Date: 13 September 2021 0\
The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02210017
\__,/ 13 oadd 0197 dim
. - SPC RT Co.. Lid. ] !
(Mr. Adinan Ninviboon) (Mr. Rungrod Jenkittrakulchai)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is delermined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of SPC RT Co., Ltd.

u3 1aaWd a1TR dria

SPC RT CO., LTD.

A1 00003 194 ¥oenATs5ATER 57 ouMAYNIN 10141 19U wawTEliLg NANWUWILAS 10260

Branch 00003 1194 Soi Wachirafhamsathit 57, Sukhumvit 1011 Read, Bangchak, Phrakhanong, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spcc@spe-r.com  Websile: wwavspe-rt com SPCC-FM-C01-10; 23 Nov 2020



Calibration Resu

Its:

Without Adjustment

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

==

Certificate No.: C01212659

Nominal Test Value 50

SERT

Part of DKSH Group

(9

Reference Paints (g)

B C

D E

0.0001 0.0001

0.0000 -0.0001

Page: 2 of 2

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00006
Departure of indication from nominal value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
k
(9 (9 @ (9 (9)
1 1.00001 1.0000 0.0000 0.00011 2.05
2 2.00002 2.0000 0.0000 0.00011 2.05
5 4.99999 5.0000 0.0000 0.00012 2.05
10 10.00000 10.0000 0.0000 0.00012 2.05
20 19.99999 20.0000 0.0000 0.00012 2.04
50 49.99997 50.0000 0.0000 0.00013 2.03
100 100.00000 100.0000 0.0000 0.00018 2.01
120 119.99999 120.0000 0.0000 0.00021 2.00
150 149.99997 150.0000 0.0000 0.00024 2.00
200 199.99990 200.0000 -0.0001 0.00030 2.00
The End of Certificate

vidn waid 8190 st
SPC RT CO., LTD.
19 00003 1194 ourisssuanta 57

QUUARNIN 101/1 UYIIIN YawsETvug NTANHUNIUAT 10260

Bronch 00003 1194 Soi Wachirathamsathil 57, Sukhumvit 10141 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spee@spc-rt.com  Websits: www.spe-ri.com

P C-FM-C01-10: 23 Nov 2020




KT

Part of DKSH Group

Certificate No.: C01212659 Page: 1 of 1
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

The correction of indication determined during calibration are under given measurement and environmental conditions
and considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,
those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA
Choice B Non-binary statement with guard band (w = 1 U), Specific Risk < 2.5% PFA

O thoics c Customer defined, Customers may define arbitrary muttiple of r to have applied as guard
band (w=rU).
; PFA - Probability of False Accept
Without Adjustment

Readability; 0.0001 ¢
Tolerances : 0.0005 g

Nominal Value Correction of Guard band (w) | Tolerance (t)
Balance Conformity

9 9 g g

1 0.0000 0.00011 0.0005 Pass
2 0.0000 0.00011 0.0005 Pass

5 0.0000 0.00012 0.0005 Pass
10 0.0000 0.00012 0.0005 Pass
20 0.0000 0.00012 0.0005 Pass
50 0.0000 0.00013 0.0005 Pass
100 0.0000 0.00018 0.0005 Pass
120 0.0000 0.00021 0.0005 Pass
150 0.0000 0.00024 0.0005 Pass
200 -0.0001 0.00030 0.0005 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Certificate

TN 12ARF a1 drda

SPC RT CO., LTD.

i 00003 1194 vaen¥ssssuaita 57 auugquin 1017 wraunean wanselyug N{MWIWILAS 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/ Road, Bangchak, Phrakhanong, Bangkok 10260 Thallend

Tei: 0 2185 4333 Ext 3300-3308 Fox: 021854424 E-mail: info.spcc@spe-rt.com  Websits: www.spe-rh.com s, SPCC-FM-C01-10: 23 Nov 2020



Calibration Center S% R‘I‘

Part of DKSH Group
wllh,,
SN
g~ = " . .
ek Certificate of Calibration
f,,f%ﬁ\ ¥
.- NS(TC;IIIIISI-TISD:Z'OZS
Equipment: Hot Air Oven Certificate No.: C31211853
Model: UF 55 Issued Date: 16 September 2021
Serial No.(or ID): B218.3817 (IN-LB-134 ) Job No.: KSPR2112118
Manufacturer: Memmert Page: 1 of 4
Condition: In Condition Ventilation Valve:  Closed
Shelves(pc.): 2
Customer: THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Environment Condition: Temperature: 26 °C * 0.3 °C
Humidity: 54 %RH * 2.2 %RH
Voltage: 225 VAC + 1.9 VAC
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. ( Laboratory)
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Calibration By: Mr. Tharanid Fasawang =
Calibration Date: 13 September 2021
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10210008

BY Dav SI%RT LQQA/

13N LoaRF 038 9
P R . (Mr. Udon Srichana)

(Mr. Tharanid Fasawang)
Person in Charge Authorized Signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement
(GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of SPC RT Co., Ltd.

uiEhn 12aWd 81A e

SPC RT CO., LTD.

41971 00003 1194 TaRs63suAER 57 auugyadn 1011 LIUNTIN WaNSEINN ATIMIIRIUART 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 10171 Rood, Bangchak, Phrokhanong. Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185:4424; E-mail: info.spcc@spe-rt.com Website: www.spc-rl.com ¢ RS SPCC-FM-C31-07: 23 Nov 2020



SERT

Part of DKSH Group

Certificate No.: C31211853 Page: 2 of 4
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Standard Installation Locations
Volume (Calibration Zone)= 16 (Liters)
Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w=5 (cm) d=5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d=5 (cm) h= 12 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variatiorr. The difference of maximum and minimum measured temperatures throughout observation time.

V38 BaRT adh data

SPC RT CO., LTD.

A197i 00003 1194 Hau7dssssudia 57 AUUAYIN 1011 U IIIN eARTELTLY nETMMNIAT 10260

Branch 00003 1194 Sol Wochirathamsathif 57, Sukhumvit 1011 Road, Bangchak, Phmkhonong, Bangkok 10260 Thailond =
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spcoispe-ri.com  Website: www.spe-rt.com il ony SPCC-FM-C31-07: 23 Nov 2020



Business Unii
SPC Calibration Center S% IQT

Part of DKSH Group
Certificate No.: 31211853 Page: 3 of 4
Calibration Resuilts:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
o Tgﬂrr?s::arteudre Correction of UUC. Uncertainty

(°C) °C) (*°C)
#1 104.06 0.06 0.40
#2 103.89 -0.11 0.40
#3 103.99 -0.01 0.40
#4 103.87 -0.13 0.40
#5 104.23 0.23 0.41
#6 104.26 0.26 0.40
#7 105.03 1.03 0.40
#38 104.06 0.06 0.40
#9 104.07 0.07 0.40

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #4 #5 #6 #7 #8 #9 (*°Cy
104.0 104.0 104.0  |104.06/103.89(103.99]103.87[104.23[104.26{105.03|104.06|104.07 0.41

Chamber Characterization

T 7Mel: 0 2185 4333 Ext 3300-3308 Fox: 0 2185 4424 E-mail: inin.spec@:

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (*°C) %)
104.0 1.03 0.11 1.33
Note: * Maximum uncertainty of the each position
vidn 18aWd a1sW e ) DA

SPC RT CO., LTD.
@197 00002 1134 9oenisoriudtda 57 ouugpdn 10141 wwiawiean wavrslm NYIMWUMILAT 10260
Bronch 00003 1134 Sol Wachirothamsathit 57, Sukhurmvit 10141 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand

oo Webste: vewey sedd oo SPCC-FM-C31-07: 23:Noy, 2020




Business Unit

L

SPC Cc

KT

Part of DKSH Group

Certificate No.:

31211853

Page: 4 of 4

Without adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

MoasLred Correction of UUC. Uncertainty
Locations Temperature

°C) (°C) (*°C)
#1 179.55 -0.45 0.50
#2 179.36 -0.64 0.50
#3 179.45 -0.55 0.50
#4 179.04 -0.96 0.50
#5 180.27 0.27 0.52
#6 180.38 0.38 0.50
#7 181.33 1.33 0.52
#8 179.69 -0.31 0.50
#9 179.77 -0.23 0.50

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) °C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°C)*
180.0 180.0 180.0 [179.55[179.36/|179.45[179.04[180.27|180.38|181.33/179.69179.77 0.52

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (x°C) (°C)
180.0 1.68 0.13 2.50
Note: * Maximum uncertainty of the each position
The End of Certificate

uin 106%4 a1§h dia

SPC RT CO., LTD.

#1977 00003 1194 Tagadssssudada S7 oUUARAN 10171 Wreeen wawstlig nqamwuas 10260

Bronch 00003 1194 Sei Wachi

it 57, Sukh

Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: infospec@spérhoom  Website: www.spe-rh com

it 101/1 Rood, Bangehok, Phrokhaneng, Bangkok 10260 Thalland
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Business Unit

SPC Calihratinn Mantar

(- g ]

SERT

Part of DKSH Group

Certificate No.: C31211853 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding calibration certificate:

The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the expanded measurement uncertainty (coverage probability 95%) within the
specification. The given measurement uncertainty already includes other all effects by according to the standard
method, TLAS-G20. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA
Choice B Non-binary statement with guard band (w = 1 U), Specific Risk < 2.5% PFA

Customer defined, Customers may define arbitrary muitiple of r to have applied as
guard band (w =r U) .
; PFA ~ Probability of False Accept

O choice C

Without adjustment
Desired Temperature : 104.0°C  Tolerances: 1.0°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C

Measured Correction of UUC. | Guard band | Tolerance
Locations (W) Conformity
(°C) °C) (*°C) (*°C)
#1 104.06 0.06 0.40 1.0 Pass
#2 103.89 -0.11 0.40 1.0 Pass
#3 103.99 -0.01 0.40 1.0 Pass
#4 103.87 -0.13 0.40 1.0 Pass
#5 104.23 0.23 0.41 1.0 Pass
#6 104.26 0.26 0.40 1.0 Pass
#7 105.03 1.03 0.40 1.0 Condition Fail
#8 104.06 0.06 0.40 1.0 Pass
#9 104.07 0.07 0.40 1.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

u3ew 1947 e1§i dia

SPC RT CO., LTD.

d1fi 00003 1194 YoeidsssnaBa 57 ouNgRin 101/1 1IN WaNsElvue NANMINUAT 10260

Branch 00003 1194 Soi i hit 57, Sukhumvit 101/1 Read, Bangchak, Phrakhonang, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spccispe-rt.com  Website: www.spe-rt.com . e th

SPCC-FM-C31-07: 23 Nov 2020



Business Unit
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Part of DKSH Group

Certificate No.: C31211853 Page: 2 of 2

Statements of conformity:(Cont.)

Without adjustment (Cont.)
Desired Temperature : 180.0°C  Tolerances: 2.0 °C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Measured Correction of UUC.* | Guard band | Tolerance
Locations (W) Conformity
(°C) (°C) (*°C) (°C)
#1 179.55 -0.45 0.50 2.0 Pass
#2 179.36 -0.64 0.50 2.0 Pass
#3 179.45 -0.55 0.50 2.0 Pass
#4 179.04 -0.96 0.50 2.0 Pass
#5 180.27 0.27 0.52 2.0 Pass
#6 180.38 0.38 0.50 2.0 Pass
#7 181.33 1.33 0.52 2.0 Pass
#8 179.69 -0.31 0.50 2.0 Pass
#9 179.77 -0.23 0.50 2.0 Pass

Correction of UUC.” = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

v 12a#d 81T dvia

SPC RT CO., LTD.

A197# 00003 1194 F2e7R563MAER 57 AUURYITN 1017 UIIUIITN [Wawselug APMWNMUAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailond

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spcc@spo-rt.com  Website: www.spe-rt.com 2 o SPCC-FM-C31-07: 23 Nov 2020
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CALIBRATION 0109

CALIBRATION CERTIFICATE

Jul 12, 2021 Cert No. 21/2561
Order No. 21070314

Date of Issue

Site Calibration

Customer Thai Chemical & Engineering Co., Ltd.
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road, Prakanong Tai, Prakanong, Bangkok 10260

Place of Calibration 1350, 1352 Sutthisarnwinitchai Rd, Dindaeng, Bangkok 10400. (Calibration Room)

Description Cooled Incubator
Model IPP750eco
Serial No. Vv821.0094
ID.No. -
Date of Receipt Jul 07, 2021
Date of Calibration Jul 07, 2021
Environment
Temperature (Min) 232 °C (Max) '\Q—

Relative Humidity

Calibration Method

(Min) 513  %RH {Max)

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 International Temperature Scale of 1990.

Standard

1) Data Acquisition with Sensor Model 34972A S/N. MY49013906, Certificate No. QR21-0136, Calibrated by

Quality Reborn Co., Ltd., ONAC Calibration No. 0292.

This certificate is traceable to Sl unit.

Page 1 of 3

This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the

unit of measurement realised at corresponding national standard laboratory.This certificate may not be reproduced other than in full except

with the prior written approval of laboratory
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CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jul 12, 2021 Cert No. 21/2561
Site Calibration Order No. 21070314

Results (without adjustment)
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Position of reference thermometers were placed

Note.

1). Dimension (W x L x H) is 104 x 60 x 120 cm.

2). Stabitity - 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 location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The

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

Page 2 of 3
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CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jul 12, 2021 Cert No. 21/2561
Site Calibration Order No. 21070314

Results (without adjustment)

B _UUE uuc Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(°C) (°C) (°C) +°C) (°C) *(°C)
Position 1 20.230 -
Position 2 20.130
Position 3 20137
Position 4 20.167
20.0 20.0 Position 5 20.234 0.031 0.143 0.30
Position 6 20.212
Position 7 20.192
Position 8 20.214
| Position 9 20.129

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentioned in the report.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

D.(ha
APPROVED SIGNATORY : ]

(MR. DAMRONG MULSING)

Page 3 of 3
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e NSC-TISI-TIS 17025
Calibration 0087
Equipment: Incubator Certificate No.: C31211845
Model: IN 55 Issued Date: 14 September 2021
Serial No.(or ID): D213.0681 (INS/LB-121) Job No.: KSPR2112121
Manufacturer: Memmert Page: 1 of 3
Condition: In Condition Ventilation Valve: Closed
Shelves(pc.): 1
Customer: THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Environment Condition: Temperature: 27 °C + 06 °C
Humidity: 59 %RH + 3.8 %RH
Voltage: 225 VAC + 0.8 VAC
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. ( Laboratory )
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Calibration By: Mr. Chanachol Moohammudrosol
Calibration Date: 13 September 2021
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10210006

139 LoaRd 0niR $riim
. Lwd. i
$PC RT Co (Mr. Udon Srichana)

(Mr. Chanachol Moohammudrosol)
Person in Charge Authorized Signatory
This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceability of measurement to

international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty mulitiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement
(GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of SPC RT Co., Ltd.

uSHm 10aid 219 dvia

SPC RT CO., LTD.

dfl 00003 1194 Yawlsessuanta 57 nuuguain 10171 WNLUNIAN WowsElvug ATIMMIMILAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thoiland

Tel: 0 2185 4333 Ext. 3300-3308. Fax: 0 2185 4424 E-mail: info.spcc@spe-rt.com  Website: www.spe-rl.com - SPCC-FM-C31-07: 23 Nov 2020
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Certificate No.: 31211845 Page: 2 of 3
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Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d=5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w=5 (cm) d=5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variatiorr. The difference of maximum and minimum measured temperatures throughout observation time.

3B LediRd s it

SPC RT CO, LTD.

#1971 00003 1194 'uam%sssumsa S7 ouugyuiIn 101/1 UYNUNNN el NPMWINILAS 10260
Bronch 00003 1194 Sol Wachirofr thit 57, Sukh t 101/1 Road, Bongehok. Phrokhanong, Bangkok 10260 Thailand

Tel: 0 2165 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mall: info.spoc@spo-rt.com Websile: wwwspe-rtcom < A% oo SPCC-FM-C31-07: 23 Nov 2020 .
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Part of DKSH Group
Certificate No.: C31211845 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 °C
Measured Correction of UUC. Uncertainty
Locations Temperature
°C) °C) &°C)
#1 34.92 -0.08 0.23
#2 34.96 -0.04 0.23
#3 34.93 -0.07 0.23
#4 34.82 -0.18 0.23
#5 34.78 -0.22 0.23
#6 35.10 0.10 0.23
#7 34.76 -0.24 0.25
#8 34.89 -0.11 0.23
#9 34.92 -0.08 0.23
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #38 #9 (x°C)*
35.0 35.0 35.0 34.92 1 34.96 [ 34.93(34.82|34.78 [ 35.10 | 34.76 | 34.89 | 34.92 0.25
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (x°C) °C)
35.0 0.27 0.13 0.49
Note: * Maximum uncertainty of the each position
The End of Certificate
v 19aRd a1 drla
palic- 3 i omRseranala 57 muUAYNIN 1011 UNINUN awsETvu NTEMNIMALAS 10260
10 185 4303 £, 900308 P O ZES 4424 itk W SPELBE e Webteonons, SOk 10260 Thalor SPCC-FM-G31,07: 23 Nov 2020
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Part of DKSH Group

Certificate No.: C31211845 Page: 1 of 1
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding calibration cerificate:

The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the expanded measurement uncertainty (coverage probability 95%) within the
specification. The given measurement uncertainty already includes other all effects by according to the standard
method, TLAS-G20. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.
Decisionrule: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA
Choice B Non-binary statement with guard band (w =1 U), Specific Risk < 2.5% PFA

O cheic &t Customer defined, Customers may define arbitrary multiple of r to have applied as
guard band (w=r U).
; PFA— Probability of False Accept

Without adjustment
Desired Temperature : 35.0°C Tolerances: 1.0°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 °C

Measured Correction of UUC. | Guardband | Tolerance
Locations W) Conformity
(°C) (°C) (x°C) (x°C)
#1 34.92 -0.08 0.23 1.0 Pass
#2 34.96 -0.04 0.23 1.0 Pass
#3 34.93 -0.07 0.23 1.0 Pass
#4 34.82 -0.18 0.23 1.0 Pass
#5 34.78 -0.22 0.23 1.0 Pass
#6 35.10 0.10 0.23 1.0 Pass
#7 34.76 -0.24 0.25 1.0 Pass
#8 34.89 -0.11 0.23 1.0 Pass
#9 34.92 -0.08 0.23 1.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

3 194#3 219 d1ia

SPC RT CO., LTD.

41911 00003 1194 YaendsossuATEn 57 OUNAYNIN 1014 uv9UNIN ansElvg NIRRT 10260

Bronch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 10141 Road, Bongchak, Phrokhanong, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: infa.snc po-ri.oom \ ite: www.spc-rt.com . S

SPCC-FM-C31-07: 23 Nov 2020
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CGalibwation 0087
Equipment: Incubator Certificate No.: C31211846
Model: IN 55 Issued Date: 14 September 2021
Serial No.(or ID): D215.1344 (INS/LB-022) Job No.: KSPR2112123
Manufacturer: Memmert Page: 10of 3
Condition: In Condition Ventilation Valve: Closed
Shelves(pc.): 2
Customer: THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Environment Condition:  Temperature: 25 °C + 0.8 °C
Humidity: 60 %RH + 35 %RH
Voltage: 225 VAC + 1.6 VAC
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. ( Laboratory )
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Calibration By: Mr. Chanachol Moohammudrosol
Calibration Date: 13 September 2021
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10210006

D SRRT (YL~

13 1paid 07iRA dfia
SFEBT So. L (Mr. Udon Srichana)

a\=

(Mr. Chanachol Moohammudrosol)

Person in Charge Authorized Signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement
(GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report

shall not be reproduced except in full without approval of SPC RT Co., Ltd.

u3th 194Wd 9150 d1da

SPC RT CO., LTD.

A1917 00003 1194 YerissssuaTEn 57 ouugyfn 10141 u¥iaunean wenssleug APINHNNUAT 10260

Branch 00003 1194 Sol Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fac 0 2185 4424 E-mail: info.spec@sp-rl.com  Wabsite: www.spe-rl.com . SPCC-FM-C31-07: 23 Nov 2020
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Certificate No.: C31211846 Page: 2 of 3
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Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w=5 (cm) d=5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w=5 (cm) d=5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

Indicating Temperature; The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabilify: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variafiom. The difference of maximum and minimum measured temperatures throughout observation time.

u3dn 1edRd adR drla

SPC RT CO., LTD.

A1970 00003 1194 YoenRs6TINAEA 57 QUUAYIIN 101/1 UYL AN n{IMwIMILAT 10260

Branch 00003 1124 Sol Wachirathamsathit 57, Sukhumvit 101/ Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand

Tol: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spcc@spo-rt.com  Website: www.spe-rt.com ok cn SPCC-FM-C31-07: 23 Nov 2020 ..
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Part of DKSH Group
Certificate No.: C31211846 Page: 30of 3
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2: #3: #4: #5: #6: #7: #8: #9:
45.0 45.0 44.93 44.85 45.03 44.97 44.48 44.41 44.57 44.80 44.85
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 45.0 °C
N Tgrs::lrgteudre Correction of UUC. Uncertainty
(°C) °C) *°C)
#1 45.33 0.33 0.23
#2 45.21 0.21 0.23
#3 45.41 0.41 0.23
#4 45.31 0.31 0.23
#5 44.90 -0.10 0.23
#6 44.76 -0.24 0.23
#7 44.99 -0.01 0.23
#8 45.18 0.18 0.23
#9 45.23 0.23 0.24
Temperature Distribution
Desired Setting [ Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°C)*
45.0 45.0 45.0 45.33(45.21(45.41(45.31)|44.90 | 44.76 | 44.99 [ 45.18 | 45.23 0.24

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
G (°C) (*°C) °C)
45.0 0.53 0.06 0.72
Note: * Maximum uncertainty of the each position
The End of Certificate

v 12877 91§ dda 3

SPG RT CO., LTD.
41l 00003 1194 YoenPsoTanaTEa 57 OUUAYNIN 1011 LYNUNIIN WENSEIVULY NUNIIMTLAS 10260
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Part of DKSH Group

Certificate No.: C31211846 Page: 1 of 1
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding calibration certificate:

The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the expanded measurement uncertainty (coverage probability 95%) within the
specification. The given measurement uncertainty already includes other all effects by according to the standard
method, TLAS-G20. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decision rule: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA
Choice B Non-binary statement with guard band (w = 1 U), Specific Risk < 2.5% PFA

Customer defined, Customers may define arbitrary muttiple of r to have applied as
quard band (w=r U) .
; PFA — Probability of False Accept

O choice C

After adjustment
Desired Temperature : 45.0°C Tolerances: 1.0°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 45.0 °C

Measured Correction of UUC. | Guard band | Tolerance
Locations (W) Conformity
(°C) (°C) (x°C) (+°C)
#1 45.33 0.33 0.23 1.0 Pass
#2 45.21 0.21 0.23 1.0 Pass
#3 45.41 0.41 0.23 1.0 Pass
#4 45.31 0.31 0.23 1.0 Pass
#5 44.90 -0.10 0.23 1.0 Pass
#6 44.76 -0.24 0.23 1.0 Pass
#7 44.99 -0.01 0.23 1.0 Pass
#8 45.18 0.18 0.23 1;0 Pass
#9 45.23 0.23 0.24 1.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

uiEn 19aRd 81 d1ia

SPC RT CO., LID.
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NSCTISITIS 17025
Calibration 0087

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:

Electrode Serial No.:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

Certificate of Calibration

pH METER Certificate No.: C07210227

Seven Compact S220 Issued Date: 6 May 2021
B914466655 Job No.: KSPR2106247
Mettler Toledo Page: 1 of 3

8473213 Model:  InLab Expert Pro-ISM Brand:
In Condition

THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

I+

Temperature 23 °C °C
Humidity 50 %RH t 15 %RH

Environment Laboratory, SPC RT Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Mr. Vanasapol Lerksanthia
6 May 2021
In house method, SPCC-WI-58, base on ASTM E 70-07

KT

Part of DKSH Group

Mettler Toledo

This certificate is traceable to Sl Units, Sample Test is assured through primary
meaurement method Harned cell, through CPAchem Ltd. (ISO/IEC 17034) Certificate
No. 724708, 724716, 724715 And pH Scale traceable to the SI Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation

Electrical and Electronics Institute Certificate No. 0627EL20

\mus'ﬁr%-seq?ax SERT 67(7/}

13 toadd i rfim

(Mr. Vanasapol Lerksanthia) SPC RT Ce.. Ltd. (Mr. Dumrong Boonsopon)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (S). It provides traceability of measurement to international

or national standard or other recognized national standard laboratories.
The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).
These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not

be reproduced except in full without approval of SPC RT Co., Ltd.

v3w 1oaid 8197 d1ra
SPC RT CO., LTD.

#1971 00003 1194 T8a7356550A18R 57 auugynIn 101/t WIUWIN awsElvug ATHNHINIUAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchek, Phrakhanang, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spcc@spe-rt.com Website: wwwi.spe-tt.com

SPCC-FM-C07-10: 23 Nov 2020




Calibration Results:
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Part of DKSH Group

Certificate No.: C07210227 Page 2 of 3

pH Scale
Input pH Meter Reading Mezzstfgr::ﬁl (i:lv) e Factor 48
(mV) (mV) Error (mV) (pH)
41412 4141 -0.02 0.000 0.065 2.00
354.96 355.0 0.04 1.000 0.085 2.00
295.80 295.8 0.00 2.000 0.065 2.00
236.64 236.7 0.06 3.000 0.065 2.00
177.48 177.5 0.02 4.000 0.065 2.00
118.32 118.4 0.08 5.000 0.065 2.00
59.16 59.2 0.04 6.000 0.065 2.00
0.00 0.1 0.10 7.000 0.065 2.00
-59.16 -59.1 0.06 8.000 0.065 2.00
-118.32 -118.3 0.02 9.000 0.065 2.00
-177.48 -177.4 0.08 10.000 0.065 2.00
-236.64 -236.5 0.14 11.000 0.065 2.00
-295.80 -295.7 0.10 12.000 0.065 2.00
-354.96 -354.8 0.16 13.000 0.065 2.00
414.12 -414.0 0.12 14.000 0.065 2.00

uisy 126#F 91fR daia
SPC RT CO,, LTD.

19 00003 1194 ToendSEITNATTA 57 QUUAYNIN 101/1 KVUTIN UANSEIIUY NTANHAMLAS 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand

Tel: O 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spcc@spe-ri.caom  Website: www.spe-rt.com
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Electrode Test Results*

SN

Part of DKSH Group

Certificate No.: C07210227 Page 3 of 3

The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.985 and pH 10.012

The practical slope of the pH electrode;

The zero point of the pH electrode;

Sample Test Resuits

57.90 (mV/pH), 97.87%
6.94 (pH)

Standard Buffer
Solution (pH)

Unit Under
Calibration (pH)

Uncertainty of

Diff H
iiference (pH) 1 o o rement (PH)

Coverage Factor (k)

4.008 4.008 0.000 0.0070 2.00
6.985 6.986 0.001 0.0078 2.00
10.012 10.013 0.001 0.0070 2.00

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

vt 1eadd 9159 i
SPC RT CO,, LTD.

The End of Certificate

f191% 00003 1194 Tou¥5655MA A 57 auugYEIn 101/1 WIIWAIN WansElug NPUNNINIUAT 10260
Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: Info.spcc@spe-ri.com Website: www.spe-ri.com SPCC-FM-CQ7-10: 23 Nov 2020
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Equipment: Digital Thermometer Certificate No.: C15210165
Model: Seven Compact S220 Issued Date: 07 May 2021
Serial No.(or ID):  B914466655 Job No.: KSPR2106245
Manufacturer: METTLER TOLEDO Page: 10f 2
Condition: In Condition

Customer: THAI CHEMICAL & ENGINEERING CO., LTD.

1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

Environment Condition: Temperature: 22 °C * 30°C
Humidity: 50 %RH £ 15.0 %RH
Voltage: 230 VAC % 11.0 VAC

Calibration Place: Sensor Laboratory, SPC RT Co., Ltd.

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Anat Karapitak

Callibration Date: 07 May 2021

The Method used: In house method, SPCC-WI-19, by comparision with standard thermometer

Traceability: This certificate is traceable to the Sl Units maintained by National Institute of
Metrology (NIMT), Thailand through Quality Reborn Co.,Ltd. (QR) Certificate
No. QR21-0415

me  SRRT (.~
13 1oawd avif I

SPC RT Co.. L. (Mr. Udon Srichana)

Authorized signatory

(Mr. Anat Karapitak)

Person in charge

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of
measurement to international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of
Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled.
The report shall not be reproduced except in full without approval of SPC RT Co., Ltd.

usdn 1oa#id anfi dafa

SPC RT CO,, LTD.

A1917 00003 1194 Haerd6TTuAEA 57 AUUAYIIN 101/1 LYNUNIN WANSEIYN NFINHUUIUAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext, 3300-3308 Fax: 0 2185 4424 E-mail: info.spcc@spe-rt.com Website: www.spe-rt.com SPCC-FM-C15-10: 23 Nov 2020
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Calibration Results:
Without Adjustment

Sensor Type: Thermistor

Diameter (mm) 12

Certificate No.: C15210165

Length (mm): 100

C

Part of DKSH Group

Page: 2of 2

Channel: -

Immersion (mm): 110

uHhin 18aiWd e1n dia
SPC RT CO, LTD.

Desired Temp.(°C) | STD. Reading (°C) | UUC. Reading (°C) |Correction of UUC (°C)| Uncertainty (+ °C)
20.0 20.004 19.8 0.204 0.10
25.0 25.000 24.9 0.100 0.10
30.0 30.004 29.8 0.204 0.10
The End of Certificate

41971 00003 1194 ¥owIRsEaTAAIEA 57 auuANIN 10171 WINUINRIN WaWsElIW NYaWEVIUAS 10260
Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak. Phrakhanang, Bangkok 10260 Thailand
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mail: info.spcc@spo-rt.com  Wabsite: www.spe-rt.com

SPCC-FM-C15-10: 23 Nov 2020
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BUCHI (Thailand) Ltd.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance Kjeldahl

1. Customer Information

Service No, PM21-S08-141

Customer Name

Instrument

SerialNumber

Service Date

usEn Imnssutadl 41da
1048/2 af.q§unin 66/1
a.JUNIN waensyiauale
LUANTETUUY AFTILNWUNUAT
10260

K-350

0700000546 09 Sep 2021

PM 2/2

2. Instrument

2.1 Cooling water (If it connected)

NOT OK Remark

- Temperature 15-20°C

- Cooling water inlet

- Cooling water outlet

- Control Temperature

S~~~ |~

2.2 Cleaning

DONE

NOT DONE Remark

- Outside Instrument

- Inside Instrument

- Splash protector

- Condenser

~ Y~ |~ |~

PM Digtillation_Kjeldahl system

Page1/4




Preventive Maintenance Kjeldahl

BUCHI (Thailand) Ltd.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

2.3 Visual Test OK NOT OK Remark

- Screw Coupling (between /

splash protector and condenser)

- Condenser /

- Splash protector /

- Hypalon connection (connection /

tube)

- Rubber bung /

- Ventilation valve /

- PTFE tube /

- Cooling water inlet /

- Cooling water outlet /

- Magnetic valve /
2.4 System control OK NOT OK Remark

- Key board /

- Display /

- Program /

- Adding H,O 8 Do not have
- Adding NaOH /

- Adding HsBO, s Do not have
- Aspiration - Do not have

PM Distillation_Kjeldahl system

 Page2/4




BUCHI (Thailand) Ltd.

ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance Kjeldahl

2.5 System Distillation OK NOT OK Remark

- Boiler /

- Water level sensor /

- One way valve /

- Pressure switch /

- Thermostat /

- Steam valve1 (Y4) /

- Steam valve2 (Y5) /

- Drain valve (Y3) - - Do not have
- Water 3/2 way valve (Y1) - - Do not have
2.6 Hose OK NOT OK Remark

- Unisil hose /

- Hypalon hose /

- Drain hose = s Do not have
- Viton hose /

- Silicone hose /
2.7 Diaphragm pump OK NOT OK Remark

- Diaphragm pump for H,O - - Do not have
- Diaphragm pump for NaOH /

- Diaphragm pump for H;BO; - . Do not have
2.8 Programtest OK NOT OK Remark

- Distillation /

- Aspiration - - Do not have
- Preheating /

- Cleaning /

PM Distillation_Kjeldahl system

Page3/4
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BUCHI (Thailand) Lid.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance Kjeldahl

3. Function Test

Addition H,O Ooml Reaction time 0 min

Addition NaOH Oml Distillation time 5 min

Addition H;BO; Oml Steam capacity 100%
Aspiration SAM

Result: Water in receiving vessel now approximately 161 ml, 166

4. Summary

All specifications OK | Specification not OK
OK

Comments
PM K-350 In PM contract 2/2:0k

Signature BUCHI

- Service by A S Date 09 Sep 2021

- Approve by Suv vv'i;f‘f o (s Date 13 Sep 2021

|3

PM Distillation_Kjeldahl system Page4/4




BUCHI (Thailand) Ltd.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance IR Digestion

Service No, PM21-508-141

1. Customer Information

Customer Name Instrument Serial Number | Service Date
U3EN Jainssutadl d1dim K-424 0600004943 | 09 Sep 2021
1048/2 af.quuin 66/1 PM 2/2

a.§UNIN uwnsElauels
LUIANWSETAUY ATILNWUNIUAS
10260

RIS TRIRE{o))]
Tel:

Fax:

2. Instrument

2.1 Housing OK NOT OK Remark
- Clean the housing /
- Visual check /
- Check for defects (e.g. cracks) /
2.2 Heating OK NOT OK Remark
- Clean insulation plate /
- Visual check /
- Check heating element /

PM IR Digestion Page1/3



BUCHI (Thailand) L&d.
ASEAN Competence Center

77/121 Sin Sathorn Tovver
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance IR Digestion

2.3 Visual Check OK NOT OK Remark
- Connection to suction /
- PTFE seal /
- O-ring /
- Glass holder set /
[ - Suction module /
2.4 System control OK NOT OK Remark
gﬁgﬂﬁiﬂ\x - (for K-439 only)
e asts ~Keyboard ;
- Display /
- Program /

PM IR Digestion




BUCHI (Thailand) Ltd.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance IR Digestion

3. Summary

All specifications OK Specification not OK
OK

Comments
PM K-424 In contract 2/2 : OK

Signature BUCHI

- Service by Z/A 5 Date_ 09 Sep 2021

<;L,\- ";‘;JG‘” r/’“ Date 13 Sep 2021

- Approve by

I

PM IR Digestion Page 3/3



BUCHI (Thailand) Ltd.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance Scrubber

Service No, PM21-508-141

1. Customer Information

Customer Name Instrument SerialNumber | Service Date
U3EN Janssuiail d1da B-414 0700002972 09 Sep 2021
1048/2 a.quu3n 66/1 PM 2/2

. JUNIN wNIZTaUI 6
LIANSETAUY ATIENWUWIUAT
10260

PRI RIRE MY
Tel:
Fax:

2. Instrument

2.1 Cooling water (If it connected) OK NOT OK Remark
- Temperature 10 —20°C /
- Cooling water inlet /
- Cooling water outlet /
2.2 Cleaning DONE NOT DONE Remark
- Housing /
- Condenser /
- Swirl disc /

PM Scrubber Page1/3



BUCHI (Thailand) Ltd.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance Scrubber

2.3 Visual Check OK NOT OK Remark

- Hose connection to suction

- Glassware

- Lip gasket

- GL-14 connector

~S Y~~~ |~ |~

- Activated charcoal

2.4 Flush Pump

Make sure, the bypass valve is closed completely (for maximum suction power).

* Disconnect the silencer, move it down (or take it away from the instrument), and flush
out the pump with at least 500 mL of distilled water through the pump inlet, until the
collected washing water is clean.

= Switch on the instrument and collect the waste water from the pump outputin a
suitable vessel.

Flush pump

2.5 Washing Solution

*  Sodium hydroxide 8-10 %, max. 20 %
= Sodium carbonate
o dissolve 600 g Na,CO;in 3 L distilled warm water, or
o dissolve 1.7 kg Na,COj3 in 10 H,O in 3 L distilled warm water

Washing solution

PM Scrubber Page 2/3




BUCHI (Thailand) Ltd.
ASEAN Competence Center

77/121 Sin Sathorn Tower
28" FL, Krungthonburi Rd.
Klongtonsai, Klongsan
Bangkok 10600

P +662 862 0851

F +662 862 0854
bacc@buchi.com
www.buchi.com

Preventive Maintenance Scrubber

3. Summary

All specifications OK | Specification not OK
OK

Comments
PM B-414 In PM contract 2/2:0k

Signature BUCHI &

SHERH

- Service by A S\ Date 09 Sep 2021

- Approveby __ Svvephon (7 Date 13 Sep 2021

]
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