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| Science Center, Faculty of Sclence and Technology, Suan Sunandha Rajabhat University

oV

T
o "b?f’o;\

% ‘ gudinermand ausinmaniunsnalulal uninedvnvigaiugium
y |
‘\",;‘J 1 U-Thong Nok Rd., Dusit Sub-District, Dusit District, Bangkok 10300 Tel. 02-1601143-45 # 57

1 UUGMBILDN WYIDIRUILIA LWARAR NFIMWUNILAT 10300 Trisdwn 02-1601143-45 ma 57 ,

e )

ANALYSIS REPORT

T e

Yansyprraemsyn wald U (wsesnam - )

Customer Name 30

Address L gREWIEIMINN 39 QUUNIET 9 WUaavan lwnunangt ngamwamuns

Sampling Name : ﬁwaﬁ'si’mﬁw

Sampling Point . hassnohanudn

Characteristics of water : la Report No. : SCI 101/2568

Sampling Date ¢ June 17, 2025 Received : June 17, 2025

Sampling Time 1122 AM. Analytical Date : June 17 - 24, 2025

Sampling By - s:lué‘iwmmam'; WINBRESEAgEUgTUN Report Date :  June 20, 2025

parameter 3 Method' result | Standard ? unit

Combine Chlorine APHA AWWA WEF23™ 2017 4500- CL F 0.03 05-10 ppm

—— titration method
halinky : 20 80 - 100 ppm
APHA, AWWA, WEF23™ 2017 (2320 B.) \

: APHAAWWA, WEF23™ 2017 4500- CL F \
Calcium hardness 157 250 - 600 ppm
EDTA titration method

Cyanuric acid Cyanuric meter 80 30 - 60 ppm

. distillation titration , kjeldahl method APHA, | i
Ammonia ! 8.0 luifiu 20 ppm
AWWA and WEF23™ (4500-NH; F.)

colorimetric method 3o
Nitrate : 9.0 Tuiiu 50 ppm
APHA, AWWA, WEF23™ 2017 (4500 - NO,“ B)

Remark 1 Standard Methods for the examination of water and wastewater 24™ ed Washington DC: APHA, 2023.

s . v
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\,w'"“"bn,o\ ! Science Center, Faculty of Science and Technology, Suan Sunandha Rajabhat University

%\ - o -~ - o v )
a2\ quiinemant anzinuidaniunzmalulad avinefvvigasugium
B!
AV i 1 U-Thong Nok Rd., Dusit Sub-District, Dusit District, Bangkok 10300 Tel. 02-1601163-45 # 57
B\ (N /A : 5 : .
N3 :\’ & " 1 uugVaeN UYIRINEIUTE WeRdn NRWVMUWIUAT 10300 Tnafm 02-1601143-45 np 57
ho~d, A

ANALYSIS REPORT

Customer Name : r;;i'fﬂn"l‘sﬁﬁ‘mﬂﬁammwm ity $u (wszaim - smeume)

Address D YBUNIEIMAN 39 QUUWTETW 9 Wasvann lmurangd NFINWUMIUAS

Sampling Name : JWEﬁE'i'WU‘I.E’1

Sampling Point . ﬁﬂaixﬁmﬁ.’lémﬁu

Characteristics of water : 1a Report No. :  SCI 100/2568

Sampling Date : June 17, 2025 Received ¢ June 17, 2025

Sampling Time 11,19 AM. Analytical Date : June 17 - 24, 2025

Sampling By : Qut_‘lfiﬂﬂ’\ﬂ'laﬂ‘ir umivendusvigaiugium Report Date :  June 17 - 24, 2025

parameter E Method" result | Standard ? unit |

Combine Chloriner APHA AWWAWEF23™ 2017 4500- CL F 0.15 05-10 ppm

- titration method
Alkalinity 30 80 - 100 ppm
APHA, AWWA, WEF23™ 2017 (2320 B.)

& APHA,AWWA, WEF23™ 2017 4500- CL F
Calcium hardness 573 250 - 600 ppm
EDTA titration method

Cyanuric acid Cyanuric meter 80 30 - 60 ppm

distillation titration , kjeldahl method APHA, e
Ammonia 6.0 lanfu 20 ppm
AWWA and WEF23™ (4500-NH, F.)

colorimetric method .
Nitrate i S 7.0 Taniiu 50 ppm
APHA, AWWA, WEF23™ 2017 (4500 - NO,” B)

Remark 1 Standard Methods for the examination of water and wastewater 24t ed Washington DC: APHA, 2023.
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CRYSTAL CALIBRATION SALES AND SERVICE CO,, LTD.
\\' 45/88 Soi Salatharmmason3], Salathamenasop Rd,
C‘CS Sslathammasop, Thawewatthana, Bangkok 10170 Thatard
Tei : 0-Z908-8878-5 Fax - 0-2808-8477 Emad - infogcrystalcal com www crystalcal.com

| CERTIFICATE OF CALIBRATION |

Certificate No. : 22-1337-001

issue Date : 6 October 2022 Work Order No. : 22/1337
Customer Name : Faculty of Science and Technology Suan Sunandha Rajabhat University
1 U-Thong nok Road, Dusit,
Bangxok 10300 Thailand
Date of Received : 29 September 2022
Date of Calibration : 4 1o 5 October 2022
ir Details : D = : Digital Thermo hygrometer
Manufacturer : testo
Model : 608-H1
Serial No. : 83241348
1D No. : NA
Location : Humidity and Temperature Laboratory

Calibration Method - 1His instrument was calibrated by comparison of indication with Standard Chilled
Mirror Hygrometer and Standard Thermometer into Temperature and Humidity
Chamber controller according to calibration procedure no. CWI-H-01

Environmental Condition
Temperature ; Laboratory Control at 23°C = 3°C
Humidity : Laboratory Control at 555%RH = 20%RH
Traceability of Measurement

:+ This certificate of calibration documents the tracebility to national standard,
which realize the unit of measurement according to the International system of
Units (Sl) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990,

pr N

Calibrated by : Mr. Wutti Y P PP by :
Calibration Engineer ( Mr. Anuwat Yaklermjit )
Laboratory Manager
] Ths centificste may rot be reproduced other than in full except wath the pior witten approval of Crystal Calibration Sales and Service o, Ltd I
Crystal Calibeation Sales and Service Co., Ltd. PAGE 172
@5/48 S p 31, Rd. p. Th h Bangkok 10170

Phone :  0-2008-8474 Fax: 0-2008-B477 hitp//www.crystalcalcom Email : infogcrystalcal.com

\ CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. A
\e CCS| e s ssmmammusonss statrammasop . %@
2 Salathammasop, Thawewatthana, Bangkok 10170 Thaiand //,_-—\S);-
. Tel : 0-2008-8474.5 Fa : 0-2008.8477 Email : infoarystakeal.com wwwarystalzaleom et By

| CERTIFICATE OF CALIBRATION |

Certificate No. ; 22-1337-002
Issue Date : 3 October 2022 Work Order No. : 22/1337
Customer Name : Faculty of Science and Technology Suan Sunandha Rajabhat University
1 U-Thong nok Road, Dusit,
Bangkok 10300 Thailand
Date of Received  : 29 September 2022
Date of Calibration : 30 September 2022

I Details : D ip : pH meter
Manufacturer : OHAUS
Model : ST5000
Serial No. : 17460012
1D Ne, : NA
Resolution £ 0.01 pH
Location ¢ Tempefature and Chemical Calibration Laboratory

Calibration Method : This instrument was by In-h « ion procedure no, CWC-02
based on direct measurement by using standard voltage calibrator and certified
reference material (CRM)

Environmental Condition
Temperature : Laboratory Control at 23°C = 3°C
Humidity :  Laboratory Control at 55%RH + 20%RH
Traceability of Measurement

: This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of

Units (S
Calibrated by : M. Kritsada K epa  Approved by : -
Calibration Engineer { Mr. Anuwat Yaklermjit )

Y
me!uemmuwmmmmwexmmmwwmmwud Crystal Calibeation Sales and Service co, Lid, ]

Crystal Calibration Sales and Service Co,, Lid, PAGE 172
4as/a8 31, Salath, p Rd. P, , Bangkok 10170
Phone ;  0-2608-847¢ Fax; 0-2408-8477 hitpy/www.crystalcalcom Emall : infogerystaical.com

AN

CRYSTAL CALIBRATION SALES AND SERVICE CO,, LTD. P

S
45/48 Soi Salathammasop3!, Salathammasop Rd.,
Salathammasop, Thawewatthana, Bangkok 10170 Thatand /’;\‘\
Tel ; 0-2008-8474.5 Fax : 0-2008-8477 Emal : info@crystalcal.com www crystalcal com o LTS 1
CALIBRATION 0240
CERTIFICATE OF CALIBRATION |

Certificate No. : 22-1337-001

Issue Date : 6 October 2022 Work Order No. : 22/1337
Details of Calibration
1. Reference Standards Instrument
Instrument Serial No. Certification Due Date
1.1 Ohilled Mirror Hyarometer 157966 / 157152 TH-0OT8-22 02 August 2023
1.2 Digtal Thermometer with ATD 15000016 / RTD-11 21-570-005 22 October 2022

This certificate traceable to The Intemational Systern of Untt refer to
No. 1.1 National nstitute of Metrology (Thailand), NAC Calibration No, 0144
No. 1.2 Crystal Calibeation Sales and Service Co., Lid. , NAC Caliteation No. 0260

2. Certificate traceable

3. Condition of Item  Used
4, Calibration location : Permanent
Besult of Calibration
L nent @ Without Resolution of UUC : 01 °C
Calibration Point e UUC Correction Uncertainty
Standard Reading Reading
c) (c) 0 tc) s(C)
20 20.036 159 +0136 030
= B0 =1 -ooaz 030
30 30065 301 - 0035 030
2, Humidity Without Resolution of UUC 01 %A
Calculated uuc
Calibration Point Standied Raading feading Correction Uncertainty
{%RH ) (%RH ) { %6RH ) { %RH ) =+ (%RH )
&0 a0,13 %o - 387 12
&0 60,01 638 -39 14
B0 R 830 - 308 18
Note : 1. Process call hurricity Reference control at 25°C
2 Calculated S5TD humidity refer to dewspoint temperature and convert to humidity by magnus’s Equation
3. Calitwate itemns it good condition and this report customer request and accepted in centificate A/

Thvis result of calibration was found accurate as shown on date and place of calibration only,
The reported uncertainty of measurement was based on a standard uncertainty multiplied by » coverage factor ke2 providing
& Level of confidence of appraxmately 959

—END— PAGE 2/2

\ CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. {\.@
| CCS 45/a8 Sol Salathammasop31, Salathammascp Rd.,
% Saathammasop, Thawewstthana, Bangkok 10170 Tratand b
Tol ; 0-2608-8878-§ Fac: 0-2008-8877 Emad : infogcrystaical.com www.crystaleat com ot N
I CERTIFICATE OF CALIBRATION

Certificate No. : 22-1337-002

Issue Date ¢ 3 October 2022 Work Order No. : 22/1337
Details of Calibration
1. Certified Reference Material / Certified of instrument
Certified Reference Material CRM Code Lot no, Expire Date
1.1 Buffer Solution pH 4.00 TRALS-2027 081020 28 August 2024
1.2 Buffer Solution pH 7.00 TRM-S-2034 300522 28 August 2024
1.3 Buffer Solution pH 10.00 TRM-5-2031 091020 28 August 2028
Instrumant Certificate no. Serlal No. / 1D No. Due Date
1.4 DC Source Catibrator 22E1250 20105000330 1% April 2023
1.5 Digital Thermometer weth sensor 22-546-001 51159926/811 26 April 2023
2. This certificate traceble to the international unit (1)
Buffer solution no, 1.1 traceble to MNation institute of Metrology (Thailand)
Buffer solution no. 1.2 traceble to Nation institute ©f Metrology (Thailand)'
Buffer solution ne. 1.3 tracetls to Nation institute o Metrology,(Thatand)

Instrument no, 1.4 tracebie 1o
Instrument no, 1.5 traceble to

Technology Prometion Association (Thailand-Japan) NAC Calibration No. 0008
Crystal Calibration slaes and service Co., Ltd., NAC Cailbration No. 0260

3, Condition of item Used
4. Calibration location Permanent
Besult of Calibration
Measuremant Function mV Measurement
Performing Standard curve by Voltage calibrator at pH (4,7, 10 )
Nerrminal value| Applied D voltage Average indicator reading Uncertainty (2) | <775
pH my my pH my &
0 i a3ar 0.02 0.065 200
2 2955 29541 202 0065 200
L 1776 1mT2s a0t 0.065 200
T 00 Q.42 7.00 0.065 200
L ~1183 ~118.3¢ s01 0.065 200
10 -AT76 “ATTAT 10.01 0.065 200
12 -295.9 ~295.69 12.02 0.065 2.00
i a4 41408 1803 0.065 200 /
PAGE 2/3
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. &
\\Q C CS 45748 Sol Salathammasop3], Salathammasep Rd.,
-3 Salathammasop, Thawewatthana, Bangkok 10170 Thaitand \&@,
Tel : 0-2408-8474-5 Fax : 0-2408-8477 Emal : infogcrystaical.com www Crystalcal com " THATYS 1
CALIBRATION 0260
I CERTIFICATE OF CALIBRATION |
Certificate No. : 22-1337-002
Issue Date : 3 October 2022 Work Order No. : 22/1337
Besult of calibration

Measurement Function PH Measurement with electrode

Performing Theee buffer standard curve using buffer naminal pH (4, 7, 10)
STD buffer solution Average indicator resding Uncertainty (+) Coverage factor
pH@ 25 °C pH my pH comection pH k
am 408 17037 -0.03 o2 200
70 103 991 -0.02 0012 200
1000 1003 -1TBET -0.03 0.013 200
Descriptions of electrode :
Flectrode Type Combination Electrode
Manufactuser CHAUS Model 5TH0
Serial no. 2936028 — o Na L7
Detail of % siope form calculation
pH range % Slope value % Slope recommend
dpHto T pH 1016
5% - 105%
7 pH 10 10 pH 958

Note:  Calibrate items it good condition and this report customer request and accepted in certiicate

2

This result of calibration was found accurate a3 shown on date and place of callbration only.
The reported uncertainty of measurerment was based on a standaed uncestainty multiplied by a coverage factor k=2 providing
2 level of confidence of approximately 95%,

~END-- PAGE 3/3
CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. g
\ &£
CCS 4%/88 5ol Satathammasop3!, Selathammasop Rd,
. Salathammasop, Thawewatthana, Bangkok 10170 Thattand -,://3’
Tel : 0-2808-8474-5 Fax : 0-2008-9477 Emad : infogarystalcal.com www.crystalcat com e re
17028
CALBRATION 0360

I CERTIFICATE OF CALIBRATION |

Certificate No. : 22-1337-003

Issue Date : 5 October 2022 Work Order No. : 22/1337
Details of Calibration
1. Reference Standards instrument
Instrument Maodel Serial No. / ID No. Certification Due Date
Thermometer Readout 15864 2827002 21-1306-00% S5-Jan-2023
Platinum Resistance Thermometers (FRT) 56188 885515 21-1308-009 5-Jan-2023
2. Certificate traceable + This certificate traceable to The international System of Unit (3! unit)
3. Condition of equipment Used
2. Calibeation site Permanent
Besult of Calibration
Calibration result Without Adjustrrent
Callbration point STD. Value UUC Reading Correction value Uncertainty
[5=] Q) a 0 1 (0
20 2002 198 - 022 0072
25 2506 248 %026 oore
30 3015 %8 + 035 0074
Hote:  Calibrate fems it good condition and this report customer request and accepted in certificate
Electrode Type Cambination Electrode
Manufacturer ¢ ORAUs Model sT310
Seriai no. 2936028 Do, NA
UUC : Unt Under Calibration.
A

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

Theremdedmmwdmmrwmwdmanmﬂwmmumplwbucov«ngnhcvuhzprmndv\g
2 level of confidence of appronimately 95%.

~END-

Wmmﬂw

CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. o,

S
45/48 Sol Satathammasop3l, Salathammasop Rd., 3
Salatharreriasop, Thawevsatthana, Bangkok 10170 Thattand =
Tel : 0-2€08-8474-5 Fax : &-2608-8477 Emad : infogcrystaical.com www.orystalcal.com ol

NSC-TSMTIS 1702

| CERTIFICATE OF CALIBRATION |

Certificate No. : 22-1337-003

Issue Date + 5 October 2022 Work Order Ne. : 22/1337
Customer Name : Faculty of Science and Technology Suan Sunandha Rajabhat University
1 U-Theng nok Road, Dusit,
Bangkok 10300 Thailand
Date of Received  : 2% September 2022
Date of Callbration : 30 September 2022
Instrument Details : Description  : Digital Thermometer with probe
Manufacturer - OHAUS
Model : STS000
Serial No. : 17460012
1D No. ;A e’ i @
Resolution 3 0AC
Location : Temperatt wd Hi Y ion Lab y
Calibration Method : This instrument was calibeated by comparison of indication with Standard
Th into 1 bath ire ¢ according to calibration
procedure no. CWI-T-09
Environmental Condition
Temperature : Laboratory Control at 23°C = 3°C
Humidity Laboratory Control at 55%RH = 20%RH
Traceability of Measurement

+ This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (Sl and The temperature scale in use at this laboratory is The International
Temperature scale of 1990,

o

(M. Anuwat Yaklermjit)
L

Calibrated by Mr. Kritsada Kaewwangpa

Calibration Engineer

Approved by :

Y 5
| Tha certificate may ot be reproduced other than i full excert with the price wetten approval of Crystal Calibeation Salies and Service <o, Ltd I

Crystal Calibration Sales and Service Co,, Ltd. PAGE 1/2
45748 o 31, o Rd sop, Th Bangkok 10170 m
Phone: (0-2008-847d4 Fax: 0-2408-8477 hutp/Awwweorystslcalcom  Emall 1 inf lcal.com
\ CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. ﬁ‘\‘;'/
"ccs | 5728 Soi salathammason3, Salathammasop Rd.
5 Salathammasop, Thawewatthana, Bangkok »mm Thatand ) g,/’—ﬁ\‘};
Ted : 0-2408-B4TA-5 Fax - 0-2608-B477 Email - infocrystalcal com www Crystaical.com et | 2o 3
CALSRATION 0260
Certificate No. ; 22-1337-001
Issue Date ¢ 6 October 2022 Work Order No. : 22/1337
Customer Name + Faculty of Science and Technology Suan Sunandha Rajabhat University
1 U-Thong nok Road, Dusit,
Bangxok 10300 Thalland
Date of Received 1 29 September 2022
Date of Calibration : 4 to 5 October 2022
Ir Details : Dy : Digital Thermo hygrometer
Manufacturer : testo
Model : 608-H1
Serial No. © B3241348
ID No. o NAA
Location : Humidity and Temperature Laboratory
Calibration Method : This instrument was calibrated by comparisan of indication with Standard Chilled
Mirror Hygrometer and Standard Thermometer into Temperature and Humidity
Chamber controller according to calibration procedure no. CWI-H-01
Environmental Condition
Temperature ; Laboratory Control at 23°C = 3'C
Humidity Laboratory Control at 55%RH + 20%RH

Traceability of Measurement
+ This certificate of calibration documents the tracebility to national standard,
which realize the unit of measurement according to the International system of
Units (Sl) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990,

P N o
Calibrated by : Mr. Wuttinun Yindeepot Approved by :
Calibration Engineer { Mr. Anuwat Yaklermjit )
Laboratory Manager

| This centificate may not be reproduced othver than in full except wath the prior wiitten approval of Cryatal Calibration Sales and Service €0, Lid. |
Crystal Calibration Sales and Service Co., Ltd. PAGE 1/2
as/ag p 31, P Rd.Sal P

Emc  0-2008-8474 Fax: 0-2608-8477 hitps/www.crystalcal.com

Bangkok 10170

Ermall : infogce el
n 2 PPN




CRYSTAL CALIBRATION SALES AND SERVICE CO, LTD. Ay

\ A CRYSTAL CALIBRATION SALES AND SERVICE CO,, LTD, .\@ = &
45/48 Soi Salathammasop3l, Salathammasop Rd.,
\‘( ccs 45/48 Soi Salathammanop3], Salathammasop Rd. 5l - FrIS BT r
» oy A . kbl o T £ 0-2008 84705 Fax: 02008847 Emal  inogeystakaliom wwwcrysalcakeom A TS 1
Tel | 0-2008-8474.5 Fax : 0-2408-8477 Emal : info@crystalcal. com www.crystaical.com B e
CALBRATION 0240
| CERTIFICATE OF CALIBRATION | | CERTIFICATE OF CALIBRATION |
Certificate No. : 22-1337-001
Issue Date : 6 October 2022 Work Order No. ; 22/1337 Certificate No. : 22-1337-002
Issue Date 1 3 October 2022 Work Order No. : 22/1337
Details of Calibration
ARefaece Saocde Customer Name : Faculty of Science and Technology Suan Sunandha Rajabhat University
S e Duape 1 U-Thong nok Road, Dusit,
1.1 Chilled Mirror Hygrometer 157966 / 157152 TH-0078-22 02 Augest 2023 Bangkok 10300 Thailand
1.2 Digitat Thermometer with RTD 15000016 / RTD-11 21970005 22 October 2022 Heaap ived : 29 September 2022
2. Certificate traceable This certificate traceable to The Intemational Systemn of Unit refer to Date of Calibration : 30 September 2022
Ne. 1.1 National institute of Metrology (Thailand), NAC Calibration No, 0144
No. 1.2 Crystal Calibration Sales and Service Co., Lid. , NAC Calitvation No. 0260 K ¢ D —
3 Condition of frem F Manufacturer : OHAUS
4, Calibration location : Permanent Model : STS000
Besult of Calibration Serial No. : 17460012
L : Without Resolution of UUC : 01 T 1D No. . NA
Calibration Point % uuc Carrection Uncertainty Resolution : 0.01 pH
Seomde e o Location : Temperature and Chemical Calibration Laboratory
) c) (0 rc) +(C)
: . 030
20 ::!: :: - ::: - Calibration Method : This i was ¢ by in-house calibration procedure no, CWI-C-02
25 1 . - 04 ; J g
% 30065 %1 0055 230 based on direct measurement by using standard voltage calibrator and certified
reference material (CAM)
Environmental Condition
2. Humidity M Without Resolution of UUC 01 %aH Temperature : Laboratory Control at 23°C = 3'C
Calculated uuc Humidity :  Laboratory Contral at 55%RH + 20%RH
Calibration Point Correction Uncertainty
Standard Reading Reading
{%RH ) {9%6RH ) ( %RH ) ( %RH ) = ( %RH ) Traceability of Measurement
0 a0.13 230 -387 12 + This certificate of calibration documents the traceabillty to national standard,
&0 £001 638 -37% 14 which realize the unit of measurement according to the International system of
) 1992 830 - 308 18 Units (5}
Calibrated by :  Mr. Kritsad 3p Ap by : P T
Note : 1. Process ion humnicity = control at 25°C Calibration Engineer { Mr. Anuwat Yaklermjit )
2 Calculated STD hurmidity refer to dew-point temperature and convert to humidity by magnus’s Equation / L y g
3. Calibrate iems it sood condition and this report customer request and accepted in centficate A~ | This cenificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co. Lt
This result of calibration was found accurate as shown on date and place of calibration only. Crystal Calioration Sales and e Cou Uil PAGE 113
The reported uncertainty of measurement was based on 3 standard uncenainty multiplied by » coverase factor ke2 providing a5/08 31, Rd. Bangkok 10170
plevof confmive of sppradiranty SN Phone: 026088474 Fax: 024088477 htp/Awwwcrystalcalcom  Email - infogerystalcaleom

—END— PAGE 272
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| CERTIFICATE OF CALIBRATION j [ CERTIFICATE OF CALIBRATION 7
Certificate No. : 22-1337-002 Certificate No. : 22-1337-002
Issue Date : 3 October 2022 Work Order No, : 22/1337 Issue Date : 3 October 2022 Work Order No, : 22/1337
Details of Calibration Brsltatsalibation
1. Centified Reference Material / Certified of Instrument Measurement Function PH Measuement with electrode
G efacence MatansL CRM Code ok vie: Expire Date Performing : Theee buffer standard curve using buffer nominsl pH (8, 7. 10)
1.1 Buffer Solution pH 4.00 TRM-S-2027 081020 8 Mogust 2024 STO buffer solution Average indicator reading Uncertainty (£) Coverage factor
1.2 Buffer Selution pH 7.00 TRAM-S-2054 300522 28 August 2026 PH® 35 °C oH my pH comection pH k
13 Buffer Solution pH 10.00 TRM-5-2031 091020 28 August 2024 &0t 408 17037 003 0012 200
7.01 7.03 991 -0.02 0.012 200
1000 1003 17867 0.03 0013 200
Instrumant Certificate no. Serlal No. / 1D No. Due Date
1.2 DC Source Calibrator 22E1250 20105000330 1% April 2023 Descriptions.of elactrods :
1.5 Digital Thermometer wath senscr 22.546-001 51155946/811 26 Apeil 2023 Flectrode Type Cambiristion Blactode
2. This certificate traceble to the international unit (i) Marutacturer . OHAUS Model sT310
Buffer solution no, 1.1 traceble to Nation Institute of Metroiogy (Thailand) Serial no. 2936028 - 10 Na. NiA
Buffer solution no. 12 traceble 10 Nation institute of Metrology (Thailand)
Buffer solution no. 1.3 traceble to Nation institute of Metrology (Thadland) Detail of % slope form calculation
Instrument no. 1.4 traceble to Technology Promotion Assaciation (Thailand-Japan) NAC Calibration No. 0008
nstrument no. 1.5 traceble to Crystal Calibeation staes and service Co., Ltd, NAC Callbration No. 0260 pH range ¥ Slope value % Slope recommend
3. Condition of item Used ApHto T pH 1016
4. Calibration location Permanent 7pH 10 10 pH 54 S i
Besult of Calibration
Measuremant Function mV Measurement
Performing Standard curve by Voltage caliorator at pH (9, 7, 10)
|Norminal value | Applied OC voltage Average indicator reading Uncertainty (£} C:':e
pH mv my £H my k
o LR 41387 0.02 0.065 200
2 2955 29547 202 0.065 200 hote :  Calibrate items it good condition and this repart customer request and accepted in certificate
a 1776 1728 401 0.065 200
7 00 012 7.00 0,065 200
5 -1183 -118.3¢ 901 0.065 200 2 o~
10 1776 7747 1001 0.065 200
2 2959 29569 1202 0,065 200 This result of calibration was found accurate as shown cn date and place of calioration only.
1 TR 41608 1403 0.065 200 The teported uncertainty of measurerment was based on a standard uncertainty muitiplied by a coverage factor k=2 providing
/ 3 level of confidence of approximately 95%.
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CALIBRATION 0280

| CERTIFICATE OF CALIBRATION |

Certificate No. : 22-1337-003
Issue Date : 5 October 2022 Work Order No. : 22/1337
Customer Name : Faculty of Science and Technology Suan Sunandha Rajabhat University
1 U-Theng nok Road, Dusit,
Bangkok 10300 Thailand

Date of Received  : 29 September 2022
Date of Calibration : 30 September 2022

Instrument Details : Description  : Digital Thermometer with prabe
Manufacturer : OHAUS

Model : STS000

Serial No. o 17460012

1D No. ¢ NA - S

Resolution $01°C

Location ¢ Temperature'and Humidity Calibration Laboratory

Calibration Method : This instrument was calibeated by comparison of indication with Standard
Th into cali " bath = according to calibration
procedure no. CWI-T-09

Environmental Condition
Temperature : Laboratory Control at 23°C = 3°C
Humidity :  Laboratory Control at 55%RH « 209%RH
Traceability of Measurement

+ This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (Sl) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990,

Calbrated by : M. Kritsad o Approved by : v
Callbration Engineer { Mr. Anuwat Yaklermijit )
Laboratory g
I Mmmmkmmmnmlmmimwwmmwld Crystal Caliteation Sales and Serdce co., L. I
Crystal Calibration Sales and Senvice Ca,, Ltd. PAGE 172
45/88 & 31, e R TF Bangkok 10170
Phone : 0-2408-8474 Fax: (0-2408-8477 P lcal.com Email ; com

\ CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. @;
S A5/48 Sol Seuthammasopdl, Salathammasep R,
Cc Salathammanop, Thawewatthana, Bangkok 10170 Thalland %
Tet : 0-2408-8474-5 Fax : 0-2408-8477 Ermad : infocrystalcal com www.crystalcal. com
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CALBAATION 0260

[ CERTIFICATE OF CALIBRATION

Certificate No, : 22-1337-003

Issue Date ¢ 5 October 2022 ‘Work Order No. : 22/1337
Details of Calibration
1. Reference Standards Instrument
Instrument Madel Serlal No. /1D No.  Certification Due Date
Thetmometer Readout 15864 2827002 21-1308-009 5-Jan-2023
Platinum Resistance Thermometers (PRT) S6188 885515 21-1304-008 5-Jan-2023
2. Cestificate traceable © This centificate traceable to The Intermational System of Unit (1 unit)
3. Condition of equipment  : Used
4, Calibration site Permanent
Besult of Calibration
Calibeation result © Without Adjustment
Calibration point ST Value UUC Reading Correction value Uncertainty
C Q) 'Q o (0
» 2002 498 mr 0078
2 25,06 a8 *0.26 0078
30 30.15 2598 y 035 0074

Mote:  Calibrate nems it good condition and this repart customer request and accepted In certificate

Electrode Type © Combination Electrode
Manufacturer ¢ OHAUS Moded 57310
Serial no. i 2936028 0 No. NA

UUC ¢ Uit Unicler Calibration.

v

This result of calibration was found accurate as shown on date and place of calibration only.
The reperted uncertainty of measurement was based on a standard uncenainty multiplied by & coverage factoe k=2 providing
8 level of confidence of approximately 95%,

~END— PAGE 22
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