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CALIBRATION LABORATORY CO.,LTD.

EM0-11.4, 55 Soi Prased Marukil 28 Yaes 4, Pragerl Manukil Bd., Ladpived, Banghok 10230

AR Eaimma! bropehew Famy

Tl (E=ATR-0363-4 Fac J2-500-2677  ewwcs-soorsiony com  E-mailaseicsHanoraiony mom 5 ﬁl—%:
rl E abaht iwuﬁlﬂm:;a:;.:émm
.ﬁ.-:l:rudH.-:ﬁ Ve AT
INO/IEC 1FDam
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER 2 SARTORIUS
MODEL / TYPE g AZ214
SERIAL NO. : 28092281[MEC-LABO1]
CLID. NO. i 362101621
JOB CONTROL NO. ; 230712075998
CUSTOMER
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Chonvit Thongnat

Calibration Engineer

o

Approved By : Mongkol Yotsoontorn

Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI)
Certificate No. Q23075998

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS

MODEL / TYPE : AZ214

SERIAL NO. : 28092281[MEC-LABO01]
LOCATION SITE : LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Weight Set, Mettler Toledo Class E2 S/N. 158850.

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certificate No. MM-0120-21, Due Date 17 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95%. It has

been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23075998

F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY C0,LTD. 2% afnm

=3 Py = o = - = T
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(__I- E ko AEHEE PG, B LR

e M

Accrodisd
IROIED LTDEE

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g) * (mg)
10.0000 10.0000 10.0004 +0.0004 - -
20.0000 20.0000 19.9998 -0.0002 E -
50.0000 50.0000 49.9993 -0.0007 - -
100.0000 100.0000 99.9989 -0.0011 = -
200.0000 199.9997 199.9984 -0.0013 - -

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g) T (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,32
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 4.9999 -0.0001 0.07 2,00
10.0000 10.0000 9.9999 -0.0001 0.08 2,00
50.0000 50.0000 49.9999 -0.0001 0.11 2,00
100.0000 100.0000 99.9998 -0.0002 0.18 2,00
150.0000 149.9999 149.9998 -0.0001 0.26 2,00
200.0000 199.9997 199.9996 -0.0001 0.33 2,00

3. Repeatability of indications

Nominal Test Value (g ) Standard Deviation of Reading (g)

200.0000 0.00006

Certificate No. Q23075998
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY LO.,LTD.

EM0-11.4, 55 Soi Prased Marukil 28 Yaes 4, Pragerl Manukil Bd., Ladpived, Banghok 10230
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hC CARD|ITHED
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CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
4
[]
5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g )
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23075998
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER g METTLER TOLEDO
MODEL / TYPE R AB204-S

SERIAL NO. : 1123163290[MEC-LABO02]
CLID. NO. - 362101622

JOB CONTROL NO. : 230712075999

CUSTOMER

DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 31 July 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Chonvit Thongnat
Calibration Engineer

Z

Approved By : Mongkol Yotsoontorn

Authorized Signatory
31 July 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI')
Certificate No. Q23075999
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S

SERIAL NO. - 1123163290[MEC-LABO02]
LOCATION SITE : LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Weight Set Mettler Toledo Class E2 S/N. 158850.

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certificate No. MM-0120-21, Due Date 17 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95%. It has

been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23075999
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k
(g) (g) (g) Balance (g ) T (mg)
10.0000 10.0000 9.9999 -0.0001 - -
20.0000 20.0000 19.9997 -0.0003 e -
50.0000 50.0000 49.9993 -0.0007 = -
100.0000 100.0000 99.9989 -0.0011 = -
200.0000 199.9997 199.9982 -0.0015 - -

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
Unload 0.0000 0.0000 0.0000 0.03 2,28
0.0010 0.0010 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9997 0.0000 0.24 2,00

3. Repeatability of indications

Nominal Test Value (g ) Standard Deviation of Reading ( g )

200.0000 0.00004

Certificate No. Q23075999
F3-011-04/01-12 page 3 of 4
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CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4
[]
2 5
Display Value (g ) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0000 50.0000 0.0001
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23075999
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE :  UF110

SERIAL NO. :  B418.1125[MEC-LABO05]
CLID. NO. : 332102410

JOB CONTROL NO. : 230712076000

CUSTOMER

DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Wenick Inchaisri

Calibration Engineer

r'"l ;-""_I
( G 0L
- -.ll -
Approved By : Mongkol Yotsoontorn - -
Authorized Signatory

02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q23076000
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REPORT OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE :  UF110

SERIAL NO. :  B418.1125[MEC-LABO05]
LOCATION SITE :  LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 27 °C to 28 °C Relative Humidity : 52% to 53 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-07 based on TLAS G-20 as calibration guidelines.

The calibration was performed by using Hydra Series II which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Hydra Series II, Fluke Model 2635A S/N. 8209003.

TRACEABILITY :

The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q23065867, Due Date 22 June 2024.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23076000

F3-011-04/01-12 page 2 of 4

i Eeaiion



CALIBRATION LABORATORY LO.,LTD.

EM0-11.4, 55 Soi Prased Marukil 28 Yaes 4, Pragerl Manukil Bd., Ladpived, Banghok 10230
W CERERORary oom  E-madsslsiesHanoraiony om

AR Eyiwa! feopfevw faen
g AN DT EB
A
(AL RIAATEDN BHT
THVFHAE PO WELRHER M
[a4-3a0d

Tol. (L=HTR-0363-4 Fanc (I2-500-2611

CLC

Accrodisd
IROIED LTDEE

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring oven.

CALIBRATION DATA
1. OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °c ) Indicating ( °c ) ( °c ) ( °c ) Variation ( °c )
85.0 85.0 0.50 0.26 1.30
104.0 104.0 0.61 0.11 1.03
180.0 180.0 1.04 0.13 1.90
Certificate No. Q23076000
F3-011-04/01-12 page 3 of 4
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CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
+(°c) factor k
Setting ( °C) Indicating ( °c 1 2 3 4 5 6 7 8 9
85.0 85.0 85.09 | 85.44 | 85.15| 85.34 | 85.12 | 85.13 | 84.65| 85.36 | 85.08 0.39 2,00
104.0 104.0 104.08(104.32|104.19]1104.42|104.11]104.16/103.55]104.27{104.08 0.45 2,00
180.0 180.0 180.34(181.19]180.60]181.00( 180.23]|180.47]179.46|181.10]180.21 0.49 2,00
Technical Note : W= 56 cm, D =40 cm, H =48 cm.
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
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This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23076000
F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE g pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE 2 PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

2/114,2/115 JSP CITY RANGSITKLONG 1, SOI. RANGSIT-NAKHON NAYOK 34/1,

PRACHATHIPAT, THANYABURI, PATHUM THANI 12130 THAILAND.

DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Sukgasem Seehanart
Wenick Inchaisri

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
02 August 2023
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI')

Certificate No. Q23081582
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REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER

MANUFACTURER :  EUTECH INSTRUMENTS

MODEL / TYPE : PH700

SERIAL NO. : 983068/93X218814/93X052911[MEC-LAB06]

LOCATION SITE :  LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 24°C to 25°C Relative Humidity : 48% to 52%

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01, CLC-CPTH-03 based on ASTM E 644-04

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)
and comparison with Micro Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-S-2002 , TRM CODE TRM-S-2003 , TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC757348.
3. Precision Thermometer, ASL Model F100 S/N. 010228/28.
4. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.

5. IPRT, SDL Model T100-450-1D S/N. K0897A-1-19.

Certificate No. Q23081582
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TRACEABILITY :
1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 080822 , 040822 , 230822. Due Date 26 April 2024.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4281-13507707 , Due Date 14 July 2024.

3. The measurements are traceable to International System of Units (ST) , through Thailand Institute of Scientific
and Technological Research (TISTR). Certificate No. PSL-T 0822/65, Due Date 22 August 2023.

4. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certificate No. Q22130793, Due Date 05 January 2024.

5. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).

Certificate No. TT-0104-22, Due Date 25 August 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23081582
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (&£ pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of 54

2. TEMPERATURE RESULT [ THERMISTOR ]

Immersion depth (mm) | Actual Temperature ( °c ) DUC Reading ( °c ) Correction ( °c ) | Uncertainty +( °c )

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 47 of 54

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of & = 2,00.

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23081582
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Certificate No. T/0 660073
Date of issue ; 16-Mar-2023

Equipmeant Desoripkinn Irscuibsakor
Equipment Mods| SMART 250-05
Equipment Sarisl No. D408-0315-D025
LD, M4 ar Control Mo, -
Manufacturer Entesch Indusinsd Sciution Co, Lid,
Customer Mamn Mina Enginesring Consutant Ca,, Lid.
Customer Address 2114, 2115 15F Clby Rangsit Klong © Prachathinat, Tharyabird, Frathisnthari 12130
Total pages of cartificate 2 e
Instrument Receiving Dato 15-Mar-2003
Receiving Mo, - 230083
Enviranmental Condithons Al al e mesmsremant were camiad auk i the working area

Temnperature ;  (25:£15) %

Hurmidity {55230} FhRH

Woitage P {230 £ 3T ) AL
Calibration Place yLaboratony department) 27114, 27115 ISP Oty Bangst Xlong 1 Prachathipat,

Thamyabnrd, PrathumEhani 12030
Calibration Procedure Mo, This Instrumant was caibrated by cormparizon of mferonon radistion source standard

acxxordng to calioration waork instration mo SI-CL-18-C

The Cailiealion ceniificate sxpdrdied ncoriainty o areasvement &5 statad & e slardan poceriaialy of messaeneny
MR By the coverage factor K, wich T 8 aore chIIRISRN CONTERIONIS £ & GOVBRDS mrohalily of amvorimaia 959

Tl sfanndiard corpeatanmly of mease el 525 Boan dafermmead o &oovilinee wah A BT
The cnpresmi ety and coafolinge o1 oot

Tiais coraificae &5 Soyiog oy [ Son wrdiar fosr srasrormantal fonsiiom,

TFais cilyialion] CoaiGoim el o N VB OTRAnET et Bar i N e el e P of e SEOT R,
Cintdbration cartiicades Vot sgmaltre and soad e sol vand ang The resilts relale anly fo Ihe iens fesfearealitvalen.

Toas CanVEAn) CerTicae dfOCIN S A ety B ool standands miioh resize Bhe et oF MSEsrETian
g for e Srleeiona systenr of ads PS8

Bate of Calibration

B5-Mar-2EE3

r. Kifhpang
Calibration Enginear

Technical Manager

FR-CL-33-C Rarw Al Page 1al 2 =] Cate 01035

Entech Incustrial Sohtion Co,Ltd, .
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Certificate No. : 7/0 660073
The Reference Standard InsErument :-
Lnstrumant Muaode) Sarial Mo, Cart Mo, Dug date
1) Data logger with RTD Frobe Agient 34%7 28 MYGRODE3S2 PEL-T 05243065 - Apr-2023
Messured room conditions
Temperature : Mnimum: 238 % Mawimum: 353 e
Hwemidity : Finenum; 534 %REH Madmem:  BDS 9%%RH
Woltage Finimom; 230,01 VAC Maximm: 2214 var
Fresh Air Setting;  off
Sansor Position : . 5 4
i Working Space of chambsr &
1 { 3 {Inside Dimensions) Ws D H 500 e 480 mm « 1100 mm
i Sansor Installation Detalls :
B - Sensor Number [ to 8 instaied approsdmataly 50 mm
H ] From esach wal.
D-E.- ------ -=8- - Sangor Number 9 installed approximately gecmetric
.5; 7 af the charmber.
W
Results | The measarement results of the cabbration werg reported In e talde below
£ ) withicut adjustment i) Ater adjustrient
uuc* uuc* Temperature Reading of Standard Sensor
Setting | Read SUTSnr P-Elilﬂﬂ'l'l e
S EES 1 2 3 4 | 5 [ 7 B ]
200 2000 2037 | HLER Eﬂgi 2029 | 2035 | 20327 201 | K0, 18 | LGE
uucr | uuct | Tempersture| Temperaturs | Overall Lincertainby Cverage
Satting | Reading | Unifarmity Stability Varatien |  of Messurement Factor
[°c3 [ {°c} ("G ) T°C) (% 0] S
20.0 200 0,40 [r.34 .93 0.5 F
Uc* = Unit Under Calibration
Remark ;- Temperatuie reading of Standand Sensars shown in the table were taken from the average of Standard raading

at each postion.

- Temperature Linformity was calculated fram the difference between the mazimum and minmum af acdus
Emperature regding roo all referenee sensons al the same time,

= Temperature Sabiity was calcidated from the mudsdrmum stability of nine positions; and formula of Stebiity is
[ { Maximum Temperature Malue - Mnimum Temperatune Yalue 172 |

- il Vanabicon was cakulated from the diference betwesn fhe masimum and minimum messured temperature
tharouhnut abseratn lims.

End of Report

-G53 Bavad FPape 2-of-2 lapuid Gate 0182050

Entech Industrial Solution Co,Ltd

17481 Bai Mgamwonmaan 4T Yask 48, Toonssonstors. Lokl Benahok 10210 THALARD Tal 0-27T0-2800 Caltwmtondertech ot
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Analyzer

Performance Report

Instimnent af Status

P T0 KO HC; Anglyza Arand Therme
i, LEANG L7 S B LS R, A fiadel LB raZ Trad o
Dake af Lalbratlon 1 Ity 2083 Serlal pba DDA LE
Cdutor Mame Terulyl= 3K S Jeiondig
Garpzlabir Air AOTRELEL M MO, 0225 20000000553
Lrandard Gas Detalls
TonprrnEnk Corertration [ppm) Cylindar Ha. Expred Cate
Carmmn Rencsine 00 Eal1) DoG115C S Loy 2
M brcarn Droeacky (R, 300 O 24277 26 Lan- i
Hire Cide JRC i wI-= TEE 12 L2y
Tal'ee Joiickz (50 w0 MIA2e15E 25-10.-23
Callbredon Stabus
Before Calibrabe Result
IefHersa Gas a5 Aralyzer Aeading Olfgne e
Curpipiarent Limix 2ero Span Zero Span Zer Span Crtera
Walug Y alue i
(] EpT PG . 1 41.31: TIE; 1.1% 10 -L.25 |52t 1T
ML, R ! 1 kL L i1 (L Lad | SEA |=dbseal 10
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Afber Cal¥wala Jesull
kaference Los s Analyzer Re=ading Diferenge
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Cariificate Number I SPE2I0I01 74-3 Paga: 1 of 4

= 21114 21115 JSP City Rangsitklong 1 Soi Rangsit-Makornaayok 3441,

Customer : MINE ENGINEERING CONSULTANT COMPANY LIMITED

Prachathipat, Thanyaburi, Pathumtham 12130 Thailarnd

£l Equipment Name - Vibration Monitors
| Manufacturer v Instentsl
: Muadel PONFA
-_;: Sarial Number P UM14538
ID, Mumber i WBA-NO-8

Enviranmarntal Condiions

- Ambient Temperature i Tl AR S B Receivad Date v o3 Jan 2023

;; Relative Hurmidity s L Calibration Date ;17 Jan 2023

Location of Calibration ! nsLat Recommend Oue Date D1t Jan 2024

= Calibralion Procedurs : Ir-House Methad Date of lssue ¢ 18 Jan 2023
Method of Cakbration

This cerifies that the sbove instrument was calibratad In compliance with the callbration system

reguiramant of ISDVIEC 170262017 In accardancs with reference pracedurs, Standards used to pertom
this caligraticn are Serilled b bd MIST or equivalent, Mational metrology instifuts, Matural physical consianis,
consensua standarcs. The result reported hersin apply-anly & the calibration of he iem described sbove as
regeived Our decision rule Ist0 contact the custormer if the item pass and 3l callbration when the results
inclede the uncensintigs and the cusiomer must deferming  the resalts mests thair nescs

All calibretions ars parformed within manuiaciure’s specificetions. The calibration cerificate shall nod be

reproduced adcent B ull without weittan approval of SP Metrology System (Thadend).

Calibrated by :  Mr.Munin Khumpum Approved by

Calibration Dificer { MrWorspong Sinthuscpa )

Authorized Sianatory

GP-F 0415 rav.0



B) METROLOGY SYSTEM ( THAILAND ) CO.,LTD,

Calibration Report

Cerlificate Murmbar | SPRZZ3010174-3 Page :2 of 4

Referance S’_[afclfafds

Equlpmant Mamea | Medeal S=rzl Ma Ceriificate Mo, | Due. Date
i |CR Acceleromatsr J63B04 LWZ231 7aE 45041 13 Moy 2022
Traceabiity

I'his certifcation = racesble o the Intemational System of Unit maintained at :
PTE - Physikelisch Teghnische Bundesansialt, Germany

SP-FR-04-15 rew, 0



) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. SPR23010174-3 Paga:3afd
Aesults af Calibration © {«) Withaut { ) After Adjustment
Geaphane PYM T21A3301 Functionz! Performancs Test
Funetion ST0D Aeading UUIC. Reading Errar UHETTiFw
‘:.
Velaelty (mim/s) .00 4,991 2013 0.058
Freguency RAesponse Performance Test & Smm/'s Unit : mfs®
Frequency Urncertalinby
37D Reading LS. Reading Error
{Hz) E
0.0 5.014 4. 988 ~-0.023 0.058
20.0 5,008 4,986 -0.022 0.055
800 5. 007 4.990 =QL.a17 0.058
a0.0 5.005 4 887 ~0.018 0.056
1000 5. 05 4 8989 -0.018 0.056
16800 TR B 4,592 =-0.011 0.058
200.0 5. DOH 4.8490 =015 0.058
S00.0 0,007 4991 -0.016 0058

SF=FM-04-1% REV.U



@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration
Certificate No. SPRZ3CI0174-3 Pege :4nf 4

Results af Calibration : (=) Without [ ) After Adpustment

7 Limaarity Parformeance Test Linit @ mig®

5 roReaEg 3T Reading LUUC. Aeading Errot UReanEk
{Hz] (+)

] 150.0 £.501 0.455 -0.006 0.0080
1860.0 | .00g 0992 —(¥, 008 0,012

B 180.0 1.508 1.49{ -0.012 C.0t?

3 160.0 2000 | 985 -0.015 0.023
1600 3.001 Z 581 -0,020 0035

rut 1600 5.002 4876 —0. 026 0.254
160.0 2.967 8.970 -0.027 .12

Mate:

The result of calibrafion was found scourate as.show on date and place of calloration onky.

This Caerificate 15 not certifed for amy commarcial rarnsaction.

Measurement Uncertainty
The ragartad uncartainty of measurement 15 the expanded uncenginty obtainad by multibying
the standsrd unceriginty with the coverage factor k= 2, prowiding a levet of confidence approximately 85%

- End afl Certificate -

SP-FM=04-15 AEV.0
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Calibration Certificate

Fait Mumber: 721A2601
Description:  Micromate with DIN Geashana
Sarial Numbar: UM21810
Cabbraticr Dale: UL 410 2083

Caliliration Reference Equipmant:  T14)7407

Instantel eertifies thot the chove product wes caifhroted in accardonce with the
qepiiceabla nsfontel groceduras. Those procedures are port of o guaiity spstem that m
desrgnad I assure (AT the product iited above meske ar exceeds Instonrel
FEECIfiCOnns,

instonted further certiffes that the measurement instruments used gduving the caiibration
of this product ore brocealds Io the Nodoaa! Institole of Fronderes angd Tochrology: or
wotiang! Recearch Cauncil of Curioog, Svidence uf tracechility is on file ot lnstonte) ond is
OvErialig L request,

The crdlranment e which Bhvs fruduct wWes coliroted is meittomed within the opere g
specifications af the insrrument,

Please nare that the sensar chack functeon is iptended o cheek JNIE the senienrs Qre
COtECted te thhe unit, nstolled fn the proper oheatation god sufficienty level to operate
propedly. This function should not be confused with o formo! cedibration. which requires

rhe Sensors be checked ogoinst g raferenca that is troceaile te g known Stondard.
istantel recommentds thet produces e reluried to (nstorled or o authorized service and

gidibrotion facility for annudgl colibeo tisn,

Calibrated By, |

Fr g
.......

clRmark T uealian, Inszaciel aad Inszaneel s gre LacEacks T dimerk Srrpoeatioe me ke sEHares a0 017 M. =4
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iy $1u 20 T3
U AT AT FEATIEd
1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Bicchemical Cwygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadrmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxyeen Demand Closed Reflux, Titrimetric Method
4 Chrarniurn (1) Digestion, Inductively Coupled Plasma Methe;
Colorirmetric Mathod; Calculation Mathod
Chramium (V1) Colodmetric Mathod
Copper Digestion, Inductively Coupled Plasma Method
Fre= Chlorine ledometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese Cigestion, Inductively Coupled Plasma Method
12 Mickel Ligestion, Inductively Coupled Plasmna Method
13 | Oil & Grease Liquid-Liguid, Partition-Gravimetric Mathod
14 pH Electrometric Method
15 SElenium Digestion, Inductively Coupled Plasma Method
16 Sulfide iodomeatric Method
17 Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 "C
20 Fid Digestion, Inductively Coupled Plasma Method
\EnnTEeEs

the Examination of Water and Wastewater.

APHA, AWWA, WEF. §
239 ed, Washington, DC: APHA, 20
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2 Aesenic Digestion, Inductvely Coupdad Plasma tdethoc!

3 Barium Crgessticon, Inductvely Couplad Plasma Methodt!

gq Beryllium Cagesticon, lnadu lively Cowplad Plasma kel hadt™

2 Cadrriurm Cieestion, Inductively Lonpled Plasma kethad™

& hremiurm Cigestion, Inductively Sonplad Plasma Method™

i L rcmim O CigasTion, Inductreely Couplad Plasrra Method,
Ckarimetric Methad; Calculaticn!

B Chnermionm (V) clarimetric Method™

g Cyanize Cistillation, Colovimetric Mothod'™

14 Laad Cizastion, Inductively Coupled Plasma Method®™

Lk Farigarese Jigestion, Inductively Coupled Plasma Methad™

12 Mir 2, Jigasrizn, Inductively Coupled Plasnta Mothod®

13 Pherncly 11 Crstillation, Chlorafoir Ext-actin hat~cd!™
2] L stillation, Direck Photometric fAczhod!?

14 | pH “lect-ormetric kiethod™
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1y Waste Extraction, Cigesticn, Induct vely Coupled
Flasmea tiethogt™

2) Dhgestion, inductive.y Caupled Pasma MathogE
11 Waste Extraction. Digestion. Inductively Jonpfed
Plasrra Mathgd!tal

21 Ligestion, lnducively Coapled Plasma fethod™-
1) Waste Extraction, Dieestion, Incugtively Coupled
Plasma Method ! 71

2 Dipestion, Inductively Coupuwed Plasma Mathod 4
13 \Maste Extraction, Cigestion, lnuue Lvely Coupled
Mlasma hiethodo5

2 Dizestion, Inductively Coupled Plasrma Method™"
11 WWasbe Extraction. Digestion, Inductively Zonptad
Plasma Metholt#l

2) Digastion, Inducively Couplod Masma Met-wadB
1) Wanle Fxtraction, Digestion, Inducively Couplad
Plasma Mathodits ]

21 Digestion, Inductively Coupled Flasma Method! ™1
1} Wasle Exiraction, Digestion, Inductively Couplad
Plasma Method, Waste Bxtraction, Colonmetriz
Methiod; Calealation Methoot %Al

2 Digestion, Inductively Coupled Plasma Methad;
Alkaling Digeshien, Colnrimetric Method, Caleulation
Methed>4m8

Alkaling Mgestior, Colorimetric Method™

1] Waske Extraction, Digestion, Inductively Coupled
Flasing Melhogt

2] Digeshior, Inductively Coupled Flasma Mothod™"
11 WWaste Extraction, Qigestion, |rductively Coupled
Ptasma hellid™*1

2) Digerstican, Inwductivety Coupled ek
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14 pH Electrcrretnc Method=1
15 SElEniLIm 1 Wasto Extraction, Cigestion, Inductway Coupled
Flasma ethod?! -
2 D'eastion, Inductively Couplea Plasma Method =
14 Chlwar 1} Wiaste Extraction, hacsticn, Irductively Coupled
Plasma hhethodt s
2] Digastion, Inductively Coupled Plasma Mothod™
17 Trallium 1) WWasie Extraction. Digestion, |mductively Coupeed
Plasima Methor "
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(Scope of Accreditation for Testing)

Tususaaaai 22-LB0164
(Certification No. 22-LB0164)

YovieaUfumRng V3o T 1Budillee peudausuv 411n
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUNYLAVATSUTOIN Neavyu 0623
(Accreditation No.) (Testing 0623)
atun 03 PoNIAIUATUN 21 FIvAN W.A. 2566 DYTUN 17 waun1au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunwiesufuiinig M a3 Owenaoun  Otesna Ondoudn Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#1UN1SNAEBY F1YANTNAFDU Wnedeu
(Field of Testing) (Parameter) (Test Method)
ANVALINADL
(Environment field)
1 115,] - Heavy Metals - Standard Methods for the
(Water) e Cadmium (Cd) Examination of Water and

0.01 mg/L to 5 mg/L
e Chromium (Cr)

0.01 mg/L to 5 mg/L
e Copper (Cu)

0.10 mg/L to 5 mg/L
e Iron (Fe)

0.01 mg/L to 5 mg/L
e Lead (Pb)

0.01 mg/L to 5 mg/L
e Manganese (Mn)

0.10 mg/L to 5 mg/L
e Nickel (Ni)

0.01 mg/L to 5 mg/L
e Zinc (Zn)

0.10 mg/L to 5 mg/L

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3120 B, and par3Q30 E

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 1/6
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(Scope of Accreditation for Testing)

Tususaaaai 22-LB0164
(Certification No. 22-LB0164)

atun 03 PoNIWAIUATUN 21 FIAN W.A. 2566 DYTUN 17 waun1au w.A. 2571

(Issue No.) (Valid from)

(21 August B.E.2566 (2023))

(Until) (17 May B.E.2571 (2028))

anunwiesuuiinig M a1as Owenaaun  Otaesna Ondoun Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1IN1SNAEDY UNTNAEDU Wngeu
(Field of Testing) (Parameter) (Test Method)
andndou
(Environment field)
1. 11 (si0) - Total Suspended Solids - Standard Methods for the

(Water) (Count.)

5.0 mg/L to 2 000 mg/L

- Total Dissolved Solids
10 mg/L to 2 000 mg/L

- Total Solids
10 mg/L to 2 000 mg/L

- Total Hardness
1 mg/L to 2 000 mg/L
(Expressed as CaCOs)

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 D

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, /4=

part 2340 C

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 2/6



sgazideasvkarvaudgluiusasiasufiing
(Scope of Accreditation for Testing)

Tususaaaai 22-LB0164
(Certification No. 22-LB0164)

atun 03 PoNIWAIUATUN 21 FIAN W.A. 2566 DYTUN 17 waun1au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunwiesuuiinig M a1as Owenaaun  Otaesna Ondoun Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
F1U1N1INeEDU YN1INAEDU Wnegou
(Field of Testing) (Parameter) (Test Method)
ANUAIWINA DY
(Environment field)
2 Sgey - Heavy Metals - Standard Methods for the
(Wastewater) e Cadmium (Cd) Examination of Water and
0.01 mg/L to 10 mg/L Wastewater, APHA, AWWA,
e Chromium (Cr) WEF, 23" edition, 2017,
0.01 mg/L to 10 mg/L part 3120 B, and part 3030 F

e Copper (Cu)

0.10 mg/L to 10 mg/L
e Lead (Pb)

0.01 mg/L to 10 mg/L
e Manganese (Mn)

0.10 mg/L to 10 mg/L
e Nickel (Ni)

0.01 mg/L to 10 mg/L
e Zinc (Zn)

0.10 mg/L to 10 mg/L

- Chemical Oxygen Demand (COD) | - Standard Methods for the

40 mg/L to 4 000 me/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5220 C

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 3/6




(Scope of Accreditation for Testing)

Tususaaaai 22-LB0164
(Certification No. 22-LB0164)

sgazideasvkarvaudgluiusasiasufiing

atun 03 PoNIWAIUATUN 21 FIAN W.A. 2566 DYTUN 17 waun1au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunwiesuuiinig M a1as Owenaaun  Otaesna Ondoun Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A10ININAFDY FIENTVINEDY Wneaey

(Field of Testing)

(Parameter)

(Test Method)

ANNEINADY
(Environment field)

2. ULde (A1)

(Wastewater) (Count.)

3. 11 waytLdy
(Water and Wastewater)

- Total Suspended Solids
5.0 mg/L to 10 000 mg/L

- Total Dissolved Solids
10 mg/L to 10 000 me/L

- pH
2.0 to 10.0

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 D

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 2540 C

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 4500-H

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 4/6
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(Scope of Accreditation for Testing)

Tususaaaai 22-LB0164
(Certification No. 22-LB0164)

atun 03 PoNIWAIUATUN 21 FIAN W.A. 2566 DYTUN 17 waun1au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunwiesuuiinig M a1as Owenaaun  Otaesna Ondoun Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
F1U1N1INeEDU F1YNIINAEDU "3%1/1%811
(Field of Testing) (Parameter) (Test Method)
UL GNP
(Environment field)
3. 11 wazildy (sin) - Biochemical Oxygen Demand - Standard Methods for the
(Water and Wastewater) (Count.) (BOD) Examination of Water and
2 mg/L to 10 0000 mg/L Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,
part 5210 B and part 4500-O C
- Chromium Hexavalent (Cr®*) - Standard Methods for the
0.10 mg/L to 100 meg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B
- Sulfate (S04%) - Standard Methods for the
5 mg/L to 4 000 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 4500- SO4*

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 5/6
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(Issue No.) (Valid from)

(Scope of Accreditation for Testing)

Tususaaaai 22-LB0164
(Certification No. 22-LB0164)

auunl 03 DONLVIAILAIUN 21 FINAU W.A. 2566
(21 August B.E.2566 (2023))

DYTUN 17 waun1au w.A. 2571
(Until) (17 May B.E.2571 (2028))

anunwiesuuiinig M a1as Owenaaun  Otaesna Ondoun Ovaneaniui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A1UNN1TINAEDU FYNTINAFADU "3%1/1%811
(Field of Testing) (Parameter) (Test Method)
ANVNEILINR DU
(Environment field)
4. fiu - Heavy Metals - MEC-WI-43 based on
(Soils)

e Chromium (Cr)
10 mg/kg sample to
100 mg/kg sample
e Copper (Cu)
10 mg/kg sample to
100 mg/kg sample
e Nickel (Ni)
10 mg/kg sample to
100 mg/kg sample
e Zinc (Zn)
10 mg/kg sample to
100 mg/kg sample

US EPA Method 3050 B
Revision 2: 1996 and
US EPA Method 6010 D

Revision 5: 20

NIENTNANAMNTINATNNUNINTFIUNEAS TTRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil 6/6
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