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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUiPMENT CALIBRATION AND TESTING SERVICES "4’/ /;\\ \}:
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

‘Y.

NSC-TISI-TIS17025

TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
g CertNo.: 22CH395
/ Page.. 10of3 T
. Certificate of Calibration
“f ' Equipment: - pH Meter
“ Manufacturer : Schott ’f
Model : CG 842
Serial No. : 99231069/0046
% ID No. : ' | ENV-W0003/44
Condition As-Received: Used Item
fl Receivéd Date : 15 March 2022
$ Calibration Date : 16 March 2022
‘ Reference : 2203-0567DN-1 R
: Submitted by : ' The Environmental Center Suandusit University ?

H ) . 228-228/1-3 Sirinthorn Rd., Bangplad, Bangplad,
Bangkok 10700

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(./)Malee Butkruea
( ) Saithip Meangmai

(25 + 2.5) °C

(50 £ 15) %

In - house method :

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

‘certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Walalak Sirithean

Wl -

Approved Signatory

() Warakorn Lerngagtrakul

Issue Date : 18 March 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

A NNZQZ22N



Condition of this calibration result

1. Reference Standard Instrument

Instrument

1) Document Process Calibrator

2) Ref. Standard Thermometer

‘This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials

Buffer Solution

pH 4.008
pH 6.866
pH 9.181

Serial No.

ID No.

54030048 130RC116
110RC044

4982054

Cert. No.

21E2682
2111201

Cert.No.:
Page.:

22CH39%
20f3

Due Date
25 Aug 2022
26 Oct 2022

: The measurement results are traceable to Sl through CPA chem L{d.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Manufacturer '
CPA chem
CPA chem
CPA chem

Lot No.
788995
766821
754031

Exp. date
01 Jan 2024

04 Sep 2023
02 July 2022

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

Calibration Results

Function : mV Measurement

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (tmV) K
pH mV mV pH
pH Meter 4.000 177.48 170 4.000 0.058 2.00
S/N.: 99231069/0046 6.860 8.28 7.8 - 6.861 0.058 2.00
7.000 0.00 -0.4 7.000 0.058 2.00
7.000 0.00 0.3 7.000 0.058 2.00
9.180 -128.97 -128.4 9.180 0.058 2.00
10.000 -177.48 -176.9 10.000 0.058 2.00

Mk,

a 1100548



Cert.No.. 22CH395
Page.: 3of 3
Calibration Results
" Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,9)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
| (mV) (%) k
pH Electrode 4.008 4.010 184.5 0.0044 2.00
S/N.: A111820001 6.866 6.870 19.0 0.0057 2.05
6.866 6.871 18.8 0.0052 2.00
9.181 9.178 -109.7 0.0067 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected With Temperature Probe;
- Model : BlueLine 14pH
- Serial No. : A111820001
Dimension of probe;
- Length : 120 mm.
. - Diameter : 12 mm.
. - Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading ‘ measurement factor
(°C) (°C) (*C} (°C) (£°C) k
23.0 23.001 2311 0.099 0.13 2.00
25.0 25.001 25.2 0.199 0.13 2.00
27.0 27.001 27.2 0.199 0.13 2.00

Remark : - UUC* = Unit Under Calibration

, Thelreported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
i factor k, providing a level of confidence of approximately 95 %.

-000-

a 1100547
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES '?7/:\\\\?
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il ~ c:r|§|.ns17oz:
TEL. 0-27 17-3000—27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 23MM124

Page.: 10f3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Shimadzu
Model: AUX220
Serial No. : D449516312
ID No. : ENV-W0078/54
Submitted by : The Environmental Center Suandusit University
228-228/1-3 Sirinthorn Rd.,
Bangplad, Bangplad,
Bangkok 10700
Location : Scientists for Electronic Balance Room 2
Received order: 11 January 2023
Calibration Date : 11 January 2023
Ambient Temperature : 15 °Cto 40 °C
Relative Humidity : 30 % to 90 %
Calibrated by : Suwit Imjai

Approved by ; % .

Approved Signatory

(/) Pornthippa Tameyakul
() Malee Butkruea

Issue Date : 16 January 2023

The Uncertainties are for a confidence probability of approximately 95 %

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

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

A 0049257



Equipment : Electronic Balance Cert.No.: 23MM124
Condition As-Received :  Used Item Page: 2 of 3
Reference : 2301-02740N-4

Procedure used :-

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

Condition of this result of calibration

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

1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 03 Feb 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g9) (tmg) (k)
100 © T 99,9994 +0.0006 0.21 2.00
200 199.9988 +0.0012 0.36 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00005
200 0.00007

Wy, .

a 1142927



Equipment : Electronic Balance
Condition As-Received : Used Item
Reference : 2301-02740N-4

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(9) (9) (g) (9) (g)
-0.0002 -0.0001 -0.0003 -0.0004 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g9) (g9) (g9) (tmg)
Unload 0.0000 0.0000 0.11
0.2 0.2000 0.0000 0.11
0.5 0.5000 0.0000 0.11
1 1.0000 0.0000 0.11
5 5.0001 -0.0001 0.12
10 10.0002 -0.0002 0.12
25 25.0002 -0.0002 0.13
50 50.0002 -0.0002 0.14
75 75.0001 -0.0001 0.18
100 100.0001 -0.0001 0.21
200 200.0001 -0.0001 0.36

Cert.No.: 23MM124
Page: 3 of 3

Front

Maximum difference between
off-center and central loading

0

Coverage
Factor
(k)
2.05
2.05
2.05
2.05
2.05
2.05
2.03
2.00
2.00
2.00
2.00

(g9)

.0002

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

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

-00o-

Wy,

a 1142926



QUALITY CALIBRATION CO.,LTD. ;\‘w'/,
235 Petchkasem 63/2 Road Laksong, Bangkae, Bangkok 10160 e

Tel (662) 421- 5402 (662) 444- 0152-3, Fax (662) 809-4584
'www.qcalibration.com
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.‘CERTIFICATE No 22T8163
REFERENCE No : 65991 2

PAGE:10F2

Certificate of Calibration

EQUIPMENT HOT AIR OVEN
MANiJFACTURER MEMMERT
Mbi)EL UN160
SERIAL No B519.0144
ID No ENV-W0084/64
| CONDITION ASVREC:EI‘V‘Ei) : USED ITEM
éUﬁMITTED_BY, THE ENVIRONMENTAL CENTER, SUAN DUSIT UNIVERSITY
: 228-228/1-3 SIRINTHORN RD., BANGPLAD,
BANGKOK 10700, THAILAND
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 26-Jul-22
APPROVED BY
: 'ONégAK I,
ISSUED DATE 27-Jul-22
RECEIVED DATE 26-Jul-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
F-GO10 REV : 02



QUALITY CALIBRATION CO,,LTD.
235 Pctchkasem 63/2 Road Laksong, Bangkae Bangkok 10160
Tel (662) 421 5402 (662) 444 0]52 35 Fax (662) 809- 4584

PAGE :2 OF 2

CERTIFICATE No : 2278163
Callbratlon Report
EQUIPMENT HOT AIR OVEN
MANUFACTURER MEMMERT
MODEL UN160
IDNo .t ENV:W0084/64 S/IN _ ¢ B519.0144
RECEIVEDDATE . 't  26:Jul-22 CALIBRATION DATE 26-Jul-22
AMBIENT TEMPERATURE 31 8¢+ 190 RELATIVE HUMIDITY 54 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD PthO UNDER
NO LOAD CONDITION THE TEMPERATURE PROBES. WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 cm.
AND PLACED THE NI'NTH THERMOMETER PROBE WITHIN 25 cm, OF THE GEOMETRIC CENTER OF THE CHAMBER THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2, REFERENCE STANDARD INSTRUMENTS -
: INSTRUMENT

DUE DATE

SERIAL No CERTIFICATE No ]
05-Jul-23

/ 164 [ ; 8009008 22T7513
3.7THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY
.-'TI-IIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION
5.;THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT -
= NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO i 5 A
RESULT OF CALIBRATION - WITHOUT ADJU STMENT ‘
GENERAL INFORMATION :
Overall Ambient Temperature around the Chamber (°C) variation : 1

Overall Lin ‘,V‘oltagc (V) variation : 2

MODEL

=

Instrument Condition : Normal =
Cha:nper _Slze (W*L*_I-I). 56*40*72 cm

CHAMBER PERFORMANCE

-Controller Indicating Temperature | Temperature Overall
Ter“npe__‘rat'ure‘ Temperature Stability Uniformity Variation
€0 Q). . (£°0) (°0) Q)
104.0, 104.0 0.49 0.96 14
U005 ] TT0.0 0.61 1.1 1.8
‘ 1800 180.0 0.51 1.1 2.0
TEMPERATURE MEASUREMENT ACCURACY TEST " ; ;
| Controller Indlcatmg Ghasdil ; Measured ‘Temperature (°C) at Spread Locatxons b Uxicel'fainty
Temp (°C) Temp (éC) _#1 #2 #3 #4 Ref. 5 #6 #1 78 #9 ( °cj
1040 | 1040 | 103.66 | 103.76 | 103.71 | 103.61 | 104.04 | 104.11 | 103.08 104.12 | 10428 | 041
110.0 1100 109.55 | 109.57 | 109.54 | 109.53 | 110.07 | 110.38 11023 [ 110.37 | 110.43 0.80
180.0 1800 | 17026 | 17035 [ 17931 [ 17923 | 180.15 | 180.67 | 180,50 | 180.60 | 180.75 ] 1.

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION;,

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

/',

F-GO10 REV : 02
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Calibratian 0087

Equipment:
Model:

Serial No. (or ID.):

Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

a1

SPECTROPHOTOMETER
DR6000

1681192

HACH

In Condition

Certificate of Calibration

Certificate No.:

Issued Date:
Job No.:
Page:

The Environmental Center, Suan Dusit University

228-228/1-3 Sirinthorn Rd.,

Bangplad, Bangkok, 10700 Thailand

Temperature 26.0 °C
Humidity 542  %RH

I+

0.4 °C

Z1 %RH

Part of DKSH Group

C06210254
08 June 2021
KSPR2107828
1 of 3

The Environmental Center, Suan Dusit University ( vaadftifin1s4u 6 )

228-228/1-3 Sirinthorn Rd.,

Bangplad, Bangkok, 10700 Thailand

Mr. Atachai Ngamchanat
08 June 2021

In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04

This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 85283 and 85282

The standard for Photometric Certificate No. 107642 and 85755
The standard for Stray light Certificate No. 85760 and 85761

The standard for Spectral resolution Certificate No. 85762

(Mr. Atachai Ngamchanat)

Person in

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertain
provide a level of confidence of approximately 95%.

charge

SERT

U3 1oaRE ondd $ia
SPC RT Co.. LG,

O
).

(Mr. Dumrong Boonsopon)
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.

ty multiplied by the coverage factor (k=2) to
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

$9n 0aRd 019 4
PC RT CO., LTD.
1W1# 00003 1194 ¥oeAs655uA1Ea 57 auuqyuin

‘anch 00003 1194 Soi Wochirathamsathit 57, Sukhumvit 101/1 Rood, Bangchak, Phrakhanong, Bangkok 10260 Thoiland

approval of SPC RT Co., Ltd.

101/1 wv29urean vawselvue AMWLNINAT 10260

I: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.spec@spe-rt.com  Websile: www.spc-ri.com

SPCC-FM-C06-12: 23 Nov 2020



Business Unit
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SPC Calibration
et d A2 ASLATALATRA A i

RRT

Part of DKSH Group

Certificate No.: C06210254 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty

418.61 418.9 -0.29 0.13

536.66 536.7 -0.04 0.13

637.98 637.9 0.08 0.13

748.48 748.6 -0.12 0.13

807.03 807.1 -0.07 0.13

Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty

0.0000 0.000 0.0000 0.0045
0.2878 0.286 0.0018 0.0045
4z0nm 0.5157 0.517 -0.0013 0.0045
1.0258 1.028 -0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.2816 0.282 -0.0004 0.0045
aa0nm 0.5059 0.507 -0.0011 0.0045
1.0044 1.005 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
o 0.2467 0.248 -0.0013 0.0045
0.4579 0.459 -0.0011 0.0045
0.9301 - 0.931 -0.0009 0.0045
0.0000 0.000 0.0000 0.0045
546.1 nm 0-2419 i SR 0.0045
0.4646 0.464 0.0006 0.0045
0.9453 0.943 0.0023 0.0045
0.0000 0.000 0.0000 0.0045
el o 0.2560 0.256 0.0000 0.0045
0.5036 0.502 0.0016 0.0045
1.0022 0.999 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
i 0.2553 0.255 0.0003 0.0045
0.4971 0.495 0.0021 0.0045
09717 0.968 0.0037 0.0045

138W @aWd 8157 4
3PC RT CO., LTD.

(1917 00003 1194 vaurdssssuata 57 auugyein 10171 W wawselvug NTUNWUNILAT 10260

yranch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bongkok 10260 Thoiland

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

SPCC-FM-C06-12: 23 Nov 2020
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Part of DKSH Group

Certificate No.: C06210254 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7342 0.735 -0.0008 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8569 0.854 0.0029 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2859 0.287 -0.0011 0.0080
0.0000 0.000 0.0000 0.0080
350 ‘
" 0.6379 0.636 0.0019 0.0080
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance (A)
260.73 +/-0.11 nm 260.7 0.9 2.046
391.96 +/-0.11 nm 392.0 1.0 2.000

The stray light transmission reference is less than 1.0 T(%) and absorbance is greater than 2.0 ( A)

Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW
Standard Wavelength ( nm ) 268.77 266.84 1.37 2.00
UUC: Wavelength (nm) 268.6 266.7
Std Absorbance ( A) 0.4200 0.2484
Absorbance ( A) 0.380 0.278

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.
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159 10awd 8 e

3PC RT CO., LTD.

11977 00003 1194 Yae1IS6TINATEA 57 AUUAYNIN 101/1 U¥IUNIIN Wawselvug namvINYAT 10260

_iranch 00003 1194 Soi Wochirathamsothit 57, Sukhumvit 101/1 Road, Bangchok, Phrakhanong. Bangkok 10260 Thailand

el: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: Info.spcc@spe-ri.com  Websile: www.spc-rf.com SPCC-FM-C06-12: 23 Nov 2020



1-""'!'—.....1.‘i t.“.::af“a'\
Business Unit - ) ! £
joudm T et YoetiTa s BN ~Yat -1 c g
a s C"L.f. 1ordiion weniel \
Part of DKSH Group

‘lUﬂi’)‘Qﬂi)Uﬂﬂ']Wlﬂ%ﬂ\ﬁﬂﬁ\)ll’)ﬂﬂ’au
laaiiluviu: KSPR2107828
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General
0 1. anudnysouaia 0
0 2 AMNara1a ( ¥aelddman, Mulu-uaniaia) 0
] 3 a g fla — uila 1A3a9 (On-Off Swicth) 0
0 4. 1una (Keypad) O
0 ¥ U198 (Display, Screen Contrast) 0O
Spectrophotometer
0 m 6. used vl (Battery Backup) >= 2.5 VDC O] O
lj 0 7 ﬁfmuutﬁaﬂmmmm?ﬁu (Wavelength Control) 0 O
0 8. AMNEIARL (Wavelength Check) O *
0 9.  uuardlauss (UV < 3,000 hour) 0]
O 10.  uvawiuilaus (Visible < 5,000 hour) .
O 1. daviauatusiacig (Carousel Module) O
PH Meter and Conauctivity Meter
O O 12.  8idaTnsa ( Electrode and Connection Cable ) 0 O
O O 13.  szevd1sararwlu Electrode (Level KCI ) 0 0
O 0 14.  ehilafuang Electrode (Dust Protection Hood) m 0
O O 15.  913udidaTvsa (Stand) 0O 0
Turbidimeter
O | 16. cln'mq'\m‘;m'f;d'—\sfm (No Sample) O [
O 0 17.  swumsdasdrmaawa (>= 2.5 Lifiu 3.0) O O
Automatic titrator
O O 18.  dnaw Piston Burettes | O
O | O 19.  Function Rinsing and Dosing 1 [
O . 20.  szuumadsgtazglnsaulsznay O 5

Wenda/vauuniy ;. Wavelength Check at 486.0 = 486.0nm, 656.1 = 656.0nm

Mr. Atachai Ngamchanat

Service Engineer
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