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- pH - pH Meter
- Dissolved Oxygen (DO) - Incubator
- Nitrate-Nitrogen - Spectrophotometer
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CERTIFICATE No : 23E8494 PAGE:1 OF 3 CERTIFICATE No: 23E8494 PAGE : 20F 3
REFERENCE No : 70413-1

Certificate of Calibration Calibration Report

EQUIPMENT H pH METER
MANUFACTURER : HANNA MODEL 2 H1 3512
EQUIPMENT : pH METER ID No 3 pHO4/56 SERIAL NUMBER $ THI 18035
RECEIVED DATE : 31-Aug-23 CALIBRATION DATE - 06-Sep-23
MANUFACTURER . HANNA AMBIENT TEMPERATURE : BACEIE0 RELATIVE HUMIDITY : 50 % RH £ 10% RH
CONDITION OF THIS RESULTS OF CALIBRATION
MODEL : HI 3512 1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063, THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
. WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER
ERIAL N : 3 s &
s A KEEE A0S 2. REFERENCE STANDARD INSTRUMENTS :-
e SERIAL No/ st :
ID No 3 pH04/56 INSTRUMENT MODEL LOT Na CERTIFICATE No DUE DATE
1} pH STANDARD SOLUTION 00651-06 CCT67907 4880-13836406 29-Dec-24
CONDITION AS RECEIVED  : USED ITEM 2) pH STANDARD SOLUTION 00651-08 CCTe5602 4881-13757019 |8-Nov-24
3) pH STANDARD SOLUTION 00651-10 CCT67180 4882-13813369 14-Dec-24
~ - ' ” - - 4) PROCESS CALIBRATOR CAI150 9156079 23E1312 19-Apr-24
SUBMITTED BY H P8 C | )., .
S.P.5. CONSULTING SERVICE CO., LTD 5) BATH 260014 1247 48074 2279870 13-5ep-23

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23
JOMPOL, CHATUCHAK, BANGKOK 10900

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE 1S TRACEABLE TO S1 UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTUTITE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH

CALIBRATED BY . ATSAWIN Y. mV uue CORRECTION uuc UNCERTAINTY OF | COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
CALIBRATION DATE : 06-Sep-23 gemy) “
414.11 414.6 ~0.49 -0.290 0.15 2.00
35495 3554 -0.45 0.741 .15 2.00
295.80 296.3 -0.50 1.773 0.15 2.00
236.64 237.1 -0.46 2.804 0.15 2.00
177.48 177.9 -0.42 3.835 0.15 2.00
118.32 118.7 -0.38 4.867 0.15 2.00
59.16 596 -0.44 5.898 0.15 2.00
0.00 0.4 -0.40 6.930 0.15 2.00
APPROVED BY ’ 59,16 -58.8 0.36 7.961 0.15 2,00
-118.32 -117.9 -0.42 8.992 0.15 2,00
-177.48 -177.1 -(.38 10.024 .15 2.00
ISSUED DATE : 06-Sep-23 -236.64 -236.3 0.34 11.055 0.15 2.00
-295.80 -295.5 -0.30 12.087 0.15 2.00
RECEIVED DATE : 31-Aug-23 -354.95 -354.6 -0.35 13.118 0.135 2.00
= -414.11 -413.8 0.31 14,149 0.15 2.00

END OF CALIBRATION REPORT PAGE 2 OF 3

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CQ, LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong. Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584

CERTIFICATE No : 23E3494 PAGE :30F 3

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 09081C6M

STANDARDpH | UUC READING CORRECTION VALUE UNCERTAINTY OF|  COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (2 pH) k
4,006 4.006 0.000 4.015 0,012 2.00
7.000 7.000 0.000 6.914 0.012 2.00
10.008 10.010 -0.002 9,996 0.014 2,00
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF | COVERAGE
READING BEFORE MEASUREMENT FACTOR
°C) 'cy c) ADJUSTMENT (=°C) k
25.005 250 0.005 - 0.0085 2.00

4. PERCENT SLOPE 100%
UUC : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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g E- CALIBRATION CERTIFICATE
E - .; Certificate No. : S2023090437-0003
Date Issued : 28-Sep-23
Customer : S.P.5. CONSULTING SERVICE CO.. LTD.

7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

Equipment : Incubator
Manufacturer : BINDER

Model : BD 115

Serial No, ¢ 12-16967

ID No./Tag No. : TN 05/56

Date Received : 22-Sep-23

Date Calibrated : 22-Sep-23
Calibrated by : Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

Standard method ; CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI),

Result of Calibration

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

coverage factor k =2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

CERTIFIED

Approved by: Page | of 2

O

Certificate No. ; 52023090437-0003

Environment : Ambient Temperature : Start record 24.3 “C, Stop record 24.5 °C
Relative Humidity : Start record 54.8 %RH, Stop record 54.6 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity” Variation’
(°c) (°C) (*C) (°C) ("C) (°C)
35 35.0 350 0.08 017 0.31]
41.5 415 41.5 0.04 0.18 0.25
Without adjustment

Calibration STD STD STD STD STD STD STD STD STD  Uncertainty®
Temperature  No. | No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No, 9

(°0) (°C) {°C) ("C) (C) (°C) (°C) (°C) ("C) (*C) £°C
35 34.83 34.85 3497 34.82 34.84 34.95 34.90 34,80 34.93 0.23
41.5 41.36 41.38 41.46 41.32 41.28 41.48 41.40 41.33 41.44 0.23
Pass / Fail
Calibration MPE with Guard Band

Temperature No.1  No.2 No.3 No.4 No.5 No.6 No.7 No.B No. 9
(°C) (+°C) (°C) (°C) (°C) (°C) (°C) (°C) (°C) (°C) (°C)
35.00 0.5 Pass Pass Pass Pass Pass Pass Pass Pass Pass
41,50 035 Pass Pass Pass Pass Pass Pass Pass Pass Pass

Pass = |error] + |uncertainty| <= [MPE|

Fail = Jerror] + juncertainty] > |[MPE|

Note : Probe No. 9 is Reference Probe
Setting Air Fresh No. 0

Condition As-Received : Used ltem
The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceability :

The International System of Units (ST) through
MIT Certificate No. 1.202306247-001 for Data Acquisition STD-286 Module | Serial No. MY44023139, Due 24-Dec-23

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured lemperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4. The uncertainty of measurement is included temperature stability,

5. The temperature uniformity, stability, overall variution and indicating temperature is spplicable to all air or gas filled temperature

controlled enclosures at mmospheric pressure,
End of Certificate
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SITHIPORN) SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI=TIS 17025 Cert. No. : SP23016
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorm.com CALIBRATION 0394 Job No. : VC66SP0O014
Cert. No, : SP23016 Pages  :20f3
Pages 1of3 Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
C a l i b ra tio n C e rti ﬁ cate The calibration procedure to direct measurement wavelength accuracy by using wavelength standard

solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01,ASTM E925-02

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER Condition of this result of calibration :
Model : LAMBDA 25 1. Certified reference materials
Serial No.: 501814123010 Material Ref. type Cell serial No. Cert. No.  Due Date
ID No.: SP03/58 Holmium liguid RM-HL 29706 106864 01/11/2024
. : Bt i i Didymium liquid RM-DL 28912 106905 02/11/2024
“alib n Mode : WAVELENGTH ACCURACY i
Calibess e S o Neutral density filter RM-1N2ZN3N 13877 106918 03/11/2024
FIOTOMETEE AR Potassium dichromate solutions  RM-0204060810 14204 106902 02/11/2024
Potassium lodide solution - KI-0701-001 CI-0090-22  08/04/2024
Condition As Found : GOOD 2. This result of calibration was found accurate as shown on date and place of calibration only,
3. This certificate is traceable to the international system of unit maintained at :
Customer : §.P.S. CONSULTING SERVICE CO., LTD. 3.1 The UK National Physical Laboratory (NPL)

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD, 3.2 The National Institute of Standards and Technology NIST.

CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAILAND.

Result of calibration ;: Wavelength Accuracy

(Without adjustment)

Location : ORGANIC LABORATORY IV Nitsitil Certified ‘-’alu!:s of UUC* Reading Error Uncertainty k
Reference Material (nm) (nm) (nm) +(nm) Factor

. 278.13 278.3 0.17 0.16 2.00
Ambient Temperature: (2505 ) 5% 36125 361.3 0.05 0.16 2.00
Relative Humidity : (48425 ) % RM-HL 467.82 468.0 0.18 0.16 2.00
536.56 536.6 0.04 0.16 2.00
Received Date : 30 AUGUST 2023 640,50 640.4 -0.10 0.16 2.00
Calibration Date : 30 AUGUST 2023 RM-DL T40.09 740.0 -0.09 0.16 2.00
864.94 865.0 0.06 0.16 2.00

31 AUGUST 2023

Date of Issue :

Calibrated by : Nathakorn Pisutpaisan UUC* = Unit Under Calibration

Approved by :

This certificate is issued in accordance with the requirements of ISO/TEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664 QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Grnottates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP23016
Job No. : VC66SP0014

Pages :30f3
Result of calibration : Photometric Accuracy
(Without adjustment)
Material Wavelength Filter S/N Nominal  Certified UUC* Reading Error Uncertainty k
m) Absorbance (A) Absorbance (A) (A) +(A) Factor
29360 1.0 1.0517 1.0564 0.0047 0.0031 2.00
" 440.0 29914 0.7 0.7445 0.7460 0.0015 0.0032 2.00
2 29381 0.5 0.5416 0.5429 00013 0.0032 2.00
b 29360 1.0 0.9821 09849  0.0028 . 0.0030 2.00
Z 546.1 29914 0.7 0.6961 0.6961 0.0000  0.0030 2.00
Z 29381 0.5 0.5073 0.5073 0.0000  0.0030 2.00
% 29360 1.0 1.0222 1.0244 0.0022 0.0030 2.00
ot 590.0 20014 0.7 0.7237 0.7234 00003 0.0030 2.00
:E 29381 0.5 (.5361 0.5360 -G.UDQI Uaﬁﬂj_l- 2.00
5 29360 1.0 0.9753 0.9775 0.0022 0.0030 2.00
635.0 20914 0.7 0.6910 0.6910 0.0000 (L0030 2.00
29381 0.5 05211 0.5210 -0,0001 0.0032 2.00
. . Wavelength Solution Certified UUC* Reading Error Uncertainty k
Material
(nm) (mg/) Absorbance (A) Absorbance (A)  (A) = (A) Factor
e 20 0.2422 0.2462 0.0040  0.0101 2.00
g 40 0.4866 0.4900 0.0034 0.0115 2.00
b 235.0 60 0.7414 0.7390 -0,0024  0.0068 2.00
§ 80 0.9858 0.9871 0.0013  0.0093 2.00
& 100 1.2442 1.2480 00038 0.0087 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode 0.0001 A Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0111 3.9564
Wavelength Scan 1100 nm-190 nm **Specific Acceptance :

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage factor k,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-TS12-04-4-020664




