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RECALIBRATION
DUE DATE:

Callbration Certiflcation Information

Cal. Date: January 24, 2020
Operator: Jim Tisch
Calibration Model #:  TE-5025A

Rootsmater S/N: 438320 Ta: 295 °K
Pa: 749.3 mm Hg
Calibrator S/N: 2262

Vol.Init | Vol. Final Avol. ATime AP aH
Run {m3) {m3) {m3) {min) {mm Hg) {in H20)
1 1 2 1 1.4260 3.2 2.00
2 3 4 1 0.9950 6.4 4.00
3 5 6 1 0.8940 7.9 5.00
a4 7 8 1 0.8460 8.8 5.50
5 9 10 1 0.7030 12.7 8.00

Data Tabulation

ved s 1‘/*’-“"'\.'!51'5? (T 'l o |yoH(Tarpa)

{m3) {x-axis) [y-axis) va {n-anils) {y-ais)
09917 0.6954 14113 0.3957 0.6983 0.8874
0.9874 0.9884 19959 0.9915 0.9925 1.2549
0.9854 1.1023 2,2315 0.9895 1.1068 1.4030
0.9842 1.1634 2.3405 0.9883 1.1682 1.4715
0.9791 1.3927 2.8227 10.9831 1.3984 1.7747
m= 2.01968 m= 1.26469
QSTD = 0.00245 QA b= 0.00154
= 0.99989 r= 0.99989

Caleulatlons

Vstd=|AVol{(Pa-AP)/Pstd)(Tstd/Ta) | Va=|AVol({Pa-4P)/Pa)

Qstd=|Vstd/ATime | Qa=|Va/ATime
flow rate cal :
Qstd= y/m ((\r 2= ")-b) Qa= 1/m<<fAH( Ta/Pa )) -b)
Ta /
Standard Conditions
Tstd:| 298.15 *x RECALIBRATION
Psta:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
4H;: calibrator munometer reading {in H20) 40 Code of Federal Regulatlons Part 50 to 51,

AP: rootsmeter manometer reading (mm Hg)

Appendix B to Part 50, Reference Method for the

Ta; actual absolute temperature (*K)

Determinatlon of Suspended Particulate Matter in

Pa: actual ba

rometric pressure (mm Hg} the Atmosphere, 9.2.17, page 30

b: intercept

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue

Vlliage of Cleves, OH 45002

TOLL FREE: (877)263-7610
FAX: (513)467-9009

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

Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

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

%,

C CALIBRATION CENTER CO. LTD.

| 5ol Wachirathamsathit 57 Sukhumvit 10141 Bangohak Pralanong Bangiak 10200
Tel : +86(0) 21854339 Fax : +06(0) 21854424

websits : hitpJ/www.spo-it.oom
Certificate of Calibration iac SN
Balance Certificate No.. C01193060 %
AB204-S Issued Date: 28 August 2019 w2
1123163290 (MEC-LAB02) Job No.: KCAL1911191
Mettler Toledo Page: 10of 3

In condition

MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

t 07°C

T 47 %RH

Temperature 25 °C
Humidity 57 %RH

MINE ENGINEERING CONSULTANT CO.,LTD. ('B'u 4)

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,

Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Sornkaew

22 August 2019

In house method, SPCC-WI-47, base on UKAS Lab 14

This certificate is traceable to the S| Units maintained by National Institute of Metrology
{NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,
C02182572

_.-‘L

SKC Calbetion Conter (0., U

QWOYVOA_

(Mr. Piyapong Somkazw)

{Mr.Rungrod Jenkittrakulchai)

Person in charge Authorized signatory
This cartficats s issued the units of g to the: Syatsm of Units (SU) 1l provides ihity of i ) or national
standard or other recognized nalional sendard laboratories
The alaled Is the which is abtained from the standard by the ge [aclor (k=2) to provde & level of
f. 95%. Itia In with tha Guida to of L yin (GUM).

These results mary be aflesing by devinions fmm tpoaied conaiinns. The results retate only 1o the iems tasted, calibrated or sampled  The raport shall not be repradixad
axceplin full without approvel of SPC Calibration Cenler Co., Lid

SPCC-FM-C01-06: 01 Aug 2019




C CALIBRATION CENTER CO.,LTD.

| Sol Wachirsthamsathit 57 Sulkhumvt 1014 Bangchak Pralanong Bangiok 10200
Tel: +06(0) 2185-4333 Fax : +66(0) 2185-4424
wabehe : Http:Avww.spe-t.oom

Certificate No.:  C01193060 Page: 20f 3

Calibration Results:
Before Adjustment

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

CALIBRATION CENTER CO.,LTD.

Wachirsthamsathit 57 Sukumvit 1014 Bangchak Pralanong Bangiok 10200
Tel; +66{0) 21854333 Fax: +06(0) 21864424
webehs : Iittp/Asww.spo-Loom

Certificate No.:  C01193060 Page: 30f 3

After Adjustment

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

e i Nominal Tast Value 50 (g)
7_;-.. ;) Reference Points (g)
e f A 8 [o] D E
f - -0.00017 | 0.0001 0.0000 | 0.0000
Repeatability: Determination of the standard deviation of weighing balance,, Readakbility 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00004
Depariure of indication from nominal value., Readability  0.0001 (g}
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty .
{a) (@ (@ (9) te]]
0.001 0.00100 0.0010 0.0000 0.00010 2.02
0.01 0.01000 0.0100 0.0000 0.00010 2.02
0.1 010000 | 01000 0.0000 _0.00010 2,02
1 1.00000 1.0000 0.0000 0.00010 2.02
5 o 5.00000 5.0000 0.0000 0.00010 2.02
10 9.89998 10.0000 0.0000 0.00010 | 2.02
50 _49.99997 49.9992 0.0008 0.00012 2.01
100 99.99999 99.9990 0.0010 0.00017 2,00
150 149.99996 149.9985 0.0015 0.00023 2.00
200 199.99987 199.9980 0.0012 0.00029 200

SPCC-FM-C01-06: 01 Aug 2019

. __ Nominal Test Value 50 (g}
., Reference Points (g)
A B C D E
0,0000 | 0.0000 | 0.0000 0.0000
Repeatabillty: Determination of the standard deviation ol waighing balance,, Readability 0.0001 (@)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Departure of indication from nominal value., Raadability  0.0001 (g}
Nominal Value | Conventional Mass Displayed Value Corraction of Balance | Uncertainty K
(@) (@) @ (@) (a}
~ 0.001 0.00100 0.0010 0.0000 0.00010 2.03
001 ~0.01000 0.0100 0.0000 000010 | 203
0.1 0.10000 0.1000 __0.0000 0.00010 2.03
A 100000 | 1.0000 00000 0.00010 2.03
5 5.00000 §.0000 0.0000 0.00010 2.02
10 9.99998 |  10.0000 0.0000 0.00010 2.02
50 49.99997 50.0000 0.0000 0.00012 2.01
100 99.99999 100.0000 0.0000 0.00017 2.00
150 149.99996 150.0000 0.0000 0.00023 2.00
200 199.99987 200.0000 -0.0001 0.00029 2.00

The End of Certificate

SPCC-FM-COi-06: 01 Aug 2019




HAMS v0

Certificate Of Calibration

. No. HC200898
Ttem Audiogram Cer. No
Brand : QUEST Poge i
Model: CA-12B

Serial Nuinber : U2040047 IDNO -

Client : Viun Yl Budiiicls asusouauf dida

2/115 Tnaam i 3 Fafim anos] wooiaRn-unsuiun3a4/] dunszyiddng dunefd FavSmbyumii 12130

Raom Ambient Conditlon Temperature : 25.00 Celsiuss Humidity : 50.00 %
Callbrated Date 13 March 2020 Due Dote 13 March 2021
Calibrated By Nattawat Chantanontree Procedure Used TS/FICLATE
STANDARD USED
Deseription/Modet Serial Number Manufncturing Traceability No. Due Date
PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL BP.105/1261 17 February 2021
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC196460 7 October 2020

Result Sce Data Arntached

dard Uncertainty Multiplied By a Coverage

The Report Uncertainty of M was based on §

k=2 Providing a Level of Conlidence of Approximately 95 %

This Certification is traceable to

Thailand Instinne of Scientific and Technological Research (Tistr)
Hospital Assers Manrgement Service Co.,Ltd.,GIIC Calibration  Laborotory, And The Nationa! Lnstitute of Standards and

J’;- Honaital
o
4 RAznets Mimange

{

o
Calibrated By = & ﬁ__qq

.

( Nattawat Chantanontree )
Engineer
udin penfinon wamd wniusun woiind Hivn
B1/10 it 3 2niTVH & ovewuufa 8 Unusnil 12140 Tns. 0-2433-9682-4 Wning 0-2433-9685

( Phakdee Chenanoi )
Service Manager

TSF/028 Rev: 0 ER Datm

+ 0170072008

HOSPITAL ASSETS MANAGEMENT SERVICES Co L

. .
Calibration Results
Cer.No.  HC 200898
Page 2
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Calibration Certificate

Part Number:
Description:

721A2601
Micromate DIN Base Unit

Serial Number:
Calibration Date:
Calibration Equipment:

UM14539
DEC 13 2019
71417402

Instantel certifies thar the above product was calibrated in accordance with the
applicable Instantel procedures. These pracedires are part of a quality system that is
dexigned to asswre thar the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are raceable 1o the Netional Institute of Standards and Technology; ar

National Research Council of Canada, Evidence of traceability is on file ar Insiante!
and is available upon request.

The emvironment in which this product was calibrated
operating specifications of the instrument.

is maimtained within the

Please note that the sensor check function is intended to check that the sensors are
connecied to the wnil, installed in the proper orientation and sufficiently level to
operate properly. This function shauld not be tfused with a formal calibration,
which requires the sensors be checked ugainyt a reference thai iv traceable to a known
tandard. || [ re Is that producis be returned to Instantel or an
autkorized service and call bration fucility for annual calibration.

s

-

- Af'{.ﬂ Fd ,._-7
Xiaoming Yang

Calibrated By:

TramET
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Frequency Response of UM14539
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Ampiitude Frequency Response of UL3696

Amglitude
Mizrophons ISR Limits

Calibration Certificate

Part Number:  721A0201

Description:  MicroMate Linear Mic (2-250Hz)

Gain (c8)

Serial Number: UL3696 e 40
Calibration Date:  DEC 13 2019 A = / T S
Celibrati ipment: 71417402 S 00 1060 10909 10000
ibration Equipment Froency (4

Instantel certifies that the above product was calibraled in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meels or exceeds Instante!
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instante!
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unmit, installed in the proper oriemtation and sufficiently level to
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked aguainst a reference that Is traceable to a known
Standard.  Instantel recommends that products be returned to Instantel or an
authorized service and calthratlon facility for annual caltbration.

Calibrated By:

Transrng s 11




Microphone Stand Assembly part o, 72046001 e e
Warranty
Instantel's products are warranted against dafects in materals and workmanship and shall parform In accardance
with published spacifications for a period of ninety days. This warranty is void If the protactive heat-shrink is removed
fram the cables. The company makes no warranty, expressed or implied of fitness for purpose, merchantability or

Explanation _ function of the products. Instantel does not rep that any product will p bodily Injury or damage to

The Microphone Stand Assemby provides increased flexibility for various heights dependent on assembly. property.
as follows:

Should a product fail to operate to these specifications within the y pericd it shall be repaired or replaced
_";';::;:;m"' :;‘;;:‘(:"""““°"i'“ ‘f free of charge. This y is vold If tha equipment has been disr d, altarad or abused In any way, Authority
+ 2 Sectloos 2225n (56:52 :)' to retumn the product must be obtained from Instantel priar to shipment. Shipping charges to Instantel's factory will
« 1 Section 13.257(22.02am) (Requires optional Ground Spike, Part No. 1(002¢1) be paid by the customer and Instantel shall pay for the returmn freight.

Instantel assumes no respansibility for damages of any description resulling from the operation or use of Its
products. Sinca it is impossibie to anticipate all of the conditions under which Its products will be used, elther by
themselves or in conjunction with other praducts, Instantel cannat accept responsibility for the resulls unless it has
antered into a contract for services which clearly define such an extansion of respansibility and liability. Instantal
retains the right 1o change specifications withaut natice.

IF height is required beyand the theo combined sections, additional seetions may be ordered or used from
another existing microphoae stand sssembly.

Package Contents
Microphone Stand Assembty PartNo. 720A6001

Tools and Materials Required

« Microphone Stand Assembly, Part No. 720A6001,

* Optlonal Microphone Stand A bly E. ion Section, Part No. 400-720020-000,
for extended length instalistions.

* Oprional Grophone Spike, 3" (75 pum), Part No. 1100241, for short length instaflations.

= Rubber maliet, o required.

m&msm-mmmmm‘

1 Section with opfianal Ground Spike - Part Na. 1100241 .

Installation

I Determine the required height and asemble the Microphone Stund by firmly band-
tightening the sections together. Do not use tooks, such as & pliers o vice grips, to
tightes: the sections as this may damage the threads.

2 Locate the Microphone Suind Assernbly and ensure that the clip will allow you w insert |
the microphone oriented towands the event 10 be recorded.
3. Firmly push the Microphone Stant Assembly into the ground using your hand, o if the ground

i toa solid, use w rubber mallet and strike the top of the atand, being careful not to damage In the
micraphone ¢lip. DO NOT use 3 metat hammer = It will demange the stand,
4. Inatail the microphane |nto the clip.

Ssctions
3 Assembled Sections: Microphone Stand Assembiy - Part No. 720A6001

Use your hand or a rubber mallet to Install the Micraphone Stand; clip on the microphone.
NOTE: DO NOT use a metal hammer as it will damage the microphone stand.

T TIOOM-0 Bee 01 - Frveert o Tommen i Latpec 0 Oy
$00-770000-080 e Bl + Aredhact fpaciairs bre Subfid 5 Chasge

Carpareis OMoe uE officen Tall Free: {80q] 267 9111
3078 Logyet Dirvee AO8 Cammerce Mirk Drive, Telaphene: {6L)) 592 a6L2
Eittese, Divtars K2K JA) Ggdanabsg Mew York 13869 Facsirmite: (61Y) 397 4194
Canads (1Y Emad: soles@instantel com
12 Xmark Lratatil, M Jabtand Bloxpmpir  Blpshware, _
Z Instantel Z Instantel © Jo1 I comens s o e o Mg, o
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Instantel

Merci d'avoir choisi Instantel!

Votre engagement avec
« le leader mondial en matidre de moniteurs »
vous servira pour les années 3 venir.

Gréce & vatre achat, vous étes a la pointe de la technologie en matidre de moniteurs. Au nom de tous les
collaborateurs d'Instantel, nous vous remercions d'avoir falt choisi nos produits pour la réalisation de vos projets.
Les produits instantel incluent les éiéments les plus aboutis du domaine tels que :

1

—

plus de 30 années au service des secteurs du bitiment, d'activités miniéres et de

géotechnologie

2) des conceptions durables et résistantes

3) des produits faciles & utifiser grice a une interface Intuitive

4) des options étendues de conformité réglemantaire

5) un programme d'assistance, un service technique et une alde en ligne complets

8) Le logiciel Blastware® est fournl avec une garantie d'un an et des mises & jour gratultes pour la
promidre année

7) Sl un moniteur ou un capteur est ramené 4 I'usine pour étalonnage jusqu'a un an aprés ia date

d'achat, la garantie sera sutomatiquement prolongée d'un an suppiémentaire.

Instantel est RESPECTUEUX DE L'ENVIRONNEMENT I Instantel n‘envole plus de manuels en version papler. Les
manuels du logiciel Blastware® et tous les manuels d'utilisation seront disponibles sur le €D fourni, au format PDF Adabe
Acrobat® ou vous pourrez vous les pracurer en version papier auprés de votre distributeur Instantel.

Nous nous engageons pour que votre satisfaction en tant que client solt [a mellleure possible. En cas de questions au de
commentaires, n'hésitez pas & nous contacter. Veulllez appeler notre numéro gratuit +1 800 267 9111 ou nous envoyer
un e-mail 3 service@instontel.com ou soles@instantel.com.

Nous vous remerclons de nouveau et avons hate de collaborer avec vous |

U WY T G SRR PSR - [
4
Instantel

Thank you for selecting Instantel as part of your team!

Your investment In
“The World’s Most Trusted Monitors”

will serve you for years to come.

Your purchase places you on the leading edge of monitoring technology. On behalf of everyone at Instante,
thank you for choosing our monitoring products for your projects. Instantel's products include the following
industry leading features and benefits:

1) Over 30 years serving the Construction, Mining and Geotechnical industriss

2) Rugged, long lasting designs

3) Easy to use with an intuitive Interface

4) Expansive regulatory compliance options

&) Comprahensive support program, technical service and online help

6) Blastware® Software comes with a 1 Year Warranty and free upgrades for the first year

7) If a monitor or sensor is retumned to the factory for callibration one year from its purchase date,
the warranty will automatically be extended for a second year.

Instantel Is GREEN! Instantel no longer ships manuals. The manuals for Blastware® and each product Operator Manual
will be available on the included CD, as an Adobe Acrobat® PDF format, or req d from your | | Dealer
Representative in hardcopy.

We are committed to providing you with the highest level of customer satisfaction possible. If for any reason you have
questions or comments, we would be interested to hear from you. Call our toll-free number, 1.800.267.9111, or send us
email at service@instantel.com or sales@instantel.com.

Again, thank you, and we look forward to working with you!

© 2016 Xmark Carporation. Instantel et son logo sont des marques déposées de Stanley Black & Decker. Inc_ou de ses fillales. 72000201 Rév 04

Z Instantel S

£ 2016 Xmark Corparation.instantel and the Instantel logo are trademarks of Stanley Black & Decker, Inc , or its affiliates. 72000201 Rev 04,

Z Instantel  StaleyBlockSDecker




PerkinElmer’

For the Better

Avio200
Preventive Maintenance Report

Company Name: van.luiliduditedipeudawauy

Instrument Location: a.uszmided a.fqgqyd dyami

Instrument Serial No.: 079518071903

Date: 30-May-2019

ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name; wan. Lanludufutodmeudaumal
Address nahrentnd ey thpond
Serial Number: 079518071903 PM Number: 172
ﬁ'::' 079518071903 Telephona Number:
| (i epplicable):
Service Engineer . Service Order 29603
( ‘Thanawat Tirakotai Number: |W0-00296035
Dete PM Performed: 30-May-2019 Next PM Dua Date: 30-May-2020
(DD-MBAM-TYYY) DD-MMM-YYYY)
Standard Labor Hours to Complate PM : 4 hours

Part Number Release Publication Date ' )

09370140 Rev.4 B January 2018 PerkinElmer”
Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Avio200 by
Inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

The customer should seve their method before the PM begins.

General Instructions:

The customer must provide the angl oper | data to d recant instrumaent
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or calibration, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer

representative and left with the customer. Update the PM sticker and instrument logbook ms required.

Copyright Information

This document contains proprietery Information that Is protected by copyright All rights are reserved.
No part of this publication mary be reproduced in any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PeridnElmer, inc.

Trademarks

Reglstered names, trademarks, etc. used In this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of ParkinElmer, Inc. All other trademarks and
registered trad ks not d by PerkinEl Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except a» specifically set forth In Its terms and conditions of sale, PerkinEimer mekes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpeose.

PerkinElmer shall not be fable for incldental or consaquential damzges In connection with the furnishing
or use of this document.

| ICP-OES/Avia200 Preventive Meintenance (PM) Page10f6 |




Component List

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number
Description
{1 applicable) pu e
09995098 Air Filter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
BO810377 Radial Window Clean
NO770438 O-ring kit, injector support adapter Ckeck
NO780437 O-ring kit, torch Check
Additional Reagents and Standards Required for PM
Part Number
Description anti Batch Expiration Date:
(if applicable) = ALY ot
Multi-Element Standard
2- -
N0691579 (N0ES-1579 diluted 10X) 1 30WGX1 Apr-2020
Instrument Calibration-4
5-97MKY1 =201
N9300221 {N9300221 diluted 100X) 1 7™ Dec2019

| 1cP-OES/Avio200 Prevemive Maimennnce (PM)

Page 20f6 |

Procedure Checklist

Use {v" ) ta check off those steps in the checklist that have been completed.

1. General:

# Ask customer abaut unit’s perfarmance since last visit.

7 check incoming AC line voltage under load for proper levels and grounding.
W Is the instrument operational?

2. Mechanical:

) Inspect and clean all fans and filters.
& Inspect and replace torch components and necessary.

Torch Components Replaced: [IYes ¥INo
If yes, list components replaced:
) Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: CIYes ZiNo
If yes, list tubing replaced:

& inspect the peristaltic pump for proper operation.
¥ check and adjust If necessary, the external nitrogen, argon shear gas and water supply pressures.
2] Check and adjust if necessary, the intemal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (callbrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

7} Check the shear gas nazzle for blockages and proper, uniform flow.

@) Inspect nitrogen HifLow purge and shear gas solenoids for proper function.

# Inspect the function of all spectrometer motors, Drive the motors fram the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

@ Perform sreventative maintenance on the chiller as required. Make the customer aware of the importanze
of maintaining the chiller fluid level and filter replacement.

¥ Drain air compressor surge tank.

1 Clean exterior of instrument.

I 1CP-OES/Aviv200 Preventive Meintenance (PM) Page 3 of'6 I




3. Electrical:

? Visually inspect all PC boards for cleanliness and signs of carrasion,
¥ Check all RF generator and spectrometer power supply voltages.
¥ Run instrument diagnostic checks from the appropriate Device Control Module.
RF Generator:
¥ Check the RF generator status screens.
& check the function of all interlocks.

Spectrometer:
¥l Check the spectrometer status screens.
7] Check for proper function of all motors from the Motor Control window.

4. Optical:

¥ Check the neon lamp for proper operation.

2} Ensure that neon initialization passes at power up.

1l Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon carrection table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly,

Neon Lamp Replaced: [Yes ¥INo

¥ Perform the Initialize Optics routine from the Spectrometer Control window.

¥ Insure that the routine passes with no errar codes. If it fails, run a manual prism scan from the
spectrometer DCM.

P Insure the Dark Current measurement (Detector Calibration) passes at initialization.

¥ Check the shutter home sensor pasition.

¥ Check prism/electronics temnperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electranics temperature is approximately 35 degree C.

¥l Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector coaling fan may not be operational. Further inspection may be necessary.

) Inspect for praper function of the transfer optics. 1) shutter 2) DV mirror 3) X/¥ mirror.

¥l Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: OYes ZiNo
Radial Window Replaced: OYes ¥iNo

5. Post PM Performance Tests:

7 Perform View Align.

5.1 Spectral Resolution:
& Measure the spectrometers ability to separate two adjacent wavelengths.
Parameter Specification Test Result Pass/Fall
As 193.696 - Resolution £0.009 0.007 Passed
Ni 231.604 - Resolution £0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0012 Passed
8a 455.403 - Resolution £0.020 0017 Passed
I ICP-OES/Avio200 Preventive Maintcaunce (PM) Page 4ot 6

5.2 Precision:

I Test for reproducibility of a set of measurement.
Parameter Specification Test Result Pass/Fall
Zn 213856 %RSD <1% 042 Passed

S N\ 2D0.856 —§— SRSD<iN 038 Passed
Mg 285.207 %RSD S 1 % 031 Passed
Ba 455.403 %RSD S 1 % 057 Passed

5.4 Mn BEC:

1 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and *IS (N069-1579/10)", record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - [B). Where Conc of Std = 1,000 PPB

Eloment Made Conc. (-] IS
Mn 257.610 Radial 1,000 ppb 5224.2 445356.8
Mn 257.610 Axlal 1,000 ppb 14670.5 1167676.0
in 257,610 B*Conc. 1S-18 BEC Spec Pass/Fall
Radial 5224200 440132.6 11.86 <30 PPB Passed
Axdal 14670500 1153005.5 12.72 <30 PPB Passed
6. Review:

] Review with the customer PM work performed.
i Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.

| rcr-uEs/avioz00 Prevenive Muinicaunce (PM)

Page 5 of'6 ]




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and If opplicable performance tests for ICP-OES/Avio200
have been completed.

This ICP-OES/Avia200 Passes /] Fails O] the preventive mointenance.

Review of Preventive Malntenance:
Authorized PerkinElmer Representative: . Date:
WO A 30-May-2019
{DD-MMM-YYYY)
Authorized Customer Representative: Date:
D v N ¢ 30-May-2019
(DD-MMM-YYYY}
| 1cP-0ES/Avio200 Proventive Mainesance (PM) Puge 6086 |

PC CALIBRATION CENTER CO.,,LTD.

4 S0l Wachirathamsathit 67 Sukhumvit 101/1 Bangchak Prakanong Banglok 10260
Tel: +66(0) 21854333 Fa: +68(0) 2185-442¢
wabale : hitpiiwaw.spc-iLoom

Certificate of Calibration

Equipment: pH METER Certificate No.  C07190490 ?
Modei: pHT700 lssued Date: 26 August2018
Serial No. {or ID.): 983068 Job No.: KCAL1911196
Manufacturer: EUTECH Page: 1 of 4
Electrode Serial No.: 029 Mode!: 93X218814 Brand: EUTECH
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CQO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature 23 °C * 2 °C
Humidity 50  %RH + 15 %RH
Calibration Place: Environment Laboratory, SPC Calibration Center Co., Ltd.

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

Calibration By: Mr. Piyapat Saidoung

Calibration Date: 26 August 2019

The Method used: In house method, SPCC-WI-58, base on ASTM E 70-07

Traceability: This certificate is traceable to lhe CRM maintained by DAKkS/DKD caltbration laboratory

through Radiometer Analytical Co., Ltd. Certificate No. 1289, 1285, 1288
and traceable to the S| Units maintained by National Institute of Metrology (NIMT),

Thailand through Industrial Foundation Electrical and Eleclronics Institute Certificate No.

| .- O

Dewoal - Gl Cotro 1t )7

0630EL18

(Mr. Piyapat Saidoung) (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory
This certificals is issued Ihe units of g to the System of Unils (S1). it provides ity of toi jonal or national standad
or otfier woognisnd natDnl staniang Moo,
The y statsd is the uncertainty which is iised et b sincam apoaraisy mulliipsed by the cowarags factor (k=2) to provido a levol of
confidonce of approximatoly 95%. ilis dotorminad In accardance wilh Lhe Cuide to Expr af i inty in (GUM).

Thess results may be atfacted by devialior s from apecitied condiions. The results relate only to the items tested, calibrated or sampled. The report shail not be reproduced
oxcaplin tull without approval of SPC Calloralion Center Co , Lid.

SPCC-FM-C07-06: 01 Aug 2019




| . __48PC CALIBRATION CENTERCO,LTD, | | il

Waohirathamsathit 57 Sukhumvit 101/1 Bangohak Praienong Banghok 10200 %C&I}brgdop

’C CALIBRATION CENTER CO.,,LTD.

4 Soi Wachiaharmsati 57 SUmvR 1011 Bangohak Prakanong Bengiok 10280

Tal : +66(0) 21854333 Fax ; +86(0) 21654424 Tel: +66(0) 21854333 Fax: +68(0) 21854424
wahsle : hittp:/www.spc-t.com webshs : ip/Awww.spc-toom
Certificate No. : C07190490 Page 2 of 4 Certificate No. : C07190480 Page 3 of 4
Calibration Results: Electrode Test Results*
pH Scale The two-point calibration using two standard buffer solutions; pH 4.004 and pH 7.001
The practical slope of the pH electrode; 58.93 (mV/pH), 99.62%
The zero point of the pH electrode; 6.83 (pH)
Input pH Meter Reading Uncertainty of
F
Messurament (my) | o rge Factor (0 Sample Test Results
(mv) (mv) Error (mV) (pH)
414,12 414 0.12 0.02 058 | B 2.00
354.96 355 0.04 1.02 0.58 2.00 Standard Buffer Unit Under Uncertainty of
—_— Difference (pH) Coverage Factor (k)
295.80 296 0.20 2.02 0.58 2.00 Sotution (pH) Calibration (pH) Measurement (pH)
236.64 237 0.36 3.01 0.58 2,00
= T e = = * T — 4.004 4,01 0.006 0.0076 2.00
177.48 177.5 0.02 4.01 0.065 2.00 7001 700 0.001 0.0077 i 200 ]
118.32 118.3 0.02 5.01 0065 | 2.00 710' Y 9-'9; — -0.051 — “0"0(;) = ;00— '
59.16 59.2 0.04 6.00 0.065 2.00 ' : : '
0.00 0.0 0.00 7.00 0.0685 2.00
* Calibration Marked * Not TIS| Accredited “ in this Certificate have been Included for completeness.
-59,16 -59.2 0.04 | 8.00 0.065 2.00
-118.32 -118.4 -0.08 8.99 0.065 - 2.00
-177.48 -177.6 -0.12 9.99 0.065 2.00 |
-236.64 -237 -0.36 10.99 0.58 2.00
-295.80 -296 0.20 11.98 0.58 2,00
-354.96 -355 -0.04 12.98 0.58 2.00
-414.12 414 0.12 13.97 0.58 2,00




i

CALIBRATION CENTER CO, LTD.

4 5ol Wachimthamsathit 57 Sukhumvit 101/ Bangohak Prafenong Banglok 10260
Tel : +68(0) 2186-4333 Fax: +86{0) 21864424

weabake : http/www.spe-Loom
Certificate No. : C07190490 Pagedof 4
Electrode Test Results*
The two-point calibration using two standard butfer solutions; pH 7.001 and pH 10.011
The practical slope of the pH electrode; 57.51 {mV/pH), 97.22%
The zero point of the pH electrode; 6.82 (pH)
Sample Test Resuits
Standard Buffer Unit Under Uncertainty of
! . Difference {pH) Coverage Factor (k)
Solution {pH) Calibration (pH) Measurement (pH)
4.004 3.95 -0.054 0.0076 2.00
7.001 7.00 ~0_.001 - 0.0077 2.00
10.011 10.01 -0.001 0.0080 2.00

| .

Callbration

Conyver
e = =

CALIBRATION CENTER CO.,LTD.
- Sol Wachirathamsathit 57 Suldumvit 101/ Bangohiak Pralenong Bangiok 10208
Tel : +86(0) 2185-433) Fax: +06(0) 2185-442¢

websits : hitp:www.spo-it.com

Certificate of Calibration ﬁ__/,ﬁ; :

o
o
W

Equipment: Digitat Thermometer Centificate Mo, ©15150293 =
Model: pH 700 Issued Date: 23 August 2019 b e gL
Serlal No.(or ID) 833068 Job No.: KCAL1911195
Manufacturer: EJTECH Page: 1of 2
Condition: Ir Condition
Customner: MINE ENGINEERING CONSULTANT CO. LTD.

2/115 JSP City Rangsitkiong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

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

The End of Certificate

JPCC-FM-CO7-0C: 01 Aug 2019

Environment Condition: Temperature: 22 °C + 30°C
Humidity: 50 %RH £ 15.0 %RH
Voltage: 230 VAC  + 11.0 VAC
Calibration Place: Sensor Laboratory, SPC Calibration Center Co., Lid.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Twewong Thalthiang

Calibration Date:
The Method used:
Traceability:

23 August 2019

(QR) Certificate No. QR19-1015

In house method, SPCC-WI-19, by comparison with standard thermometer

This certificate is traceable to the Sl Units maintained by Quality Reborn Co.,Ltd.

% - SPC Caltation Gt . Lo
=eewas

(Mr. Tweewong Thaithiang)
Person in charge

(Mr. Udon Srichana)
Authorized signatory

o

System of Unita (S1). I provides

This certificate I lasued the units of tothe {
or national standerd or olher recognizad national standard laboraiories.

Tha y swted ls the which is oblained from the standerd byt ge factor (k=2)
to provide a level of confidence of approximately 95%. #is delermined In sccondance with the Guide to Expression of L ity in {GUM).
These rosults may be aftecled by davi from ap The results relate only to the items tested, calibrated or sampled. The repert shsll ot

ba reproduced axceptin full without epproval of SPC Calibration Centar Ca., Lidl

SPCC-FM-C15-06 :01 Aug 2019




SPC CALIBRATION CENTER CO,,LTD.

4 S0l Wachkathameathit 57 Sukhurmvit 101/ Bangohak Prakanong Bangiok 10200

] Tel : +66(0) 21854333 Fax : +86(0) 21864424

waballs : ittpcwww.spc-it.oom
Certificate No.: €15190293 Page: 20f 2
Calibration Results:
Without Adjustment
Sensor Type: Thermistor Channel: -

Diameter (mim):3 Length tmm}: 112 Immarsion (mm): 110
Desired Temp.(*C) STD. Reading (°C) UUC. Reading ("C) |Cormection of UUC (°C}| Uncertainty (¢ *C)

25.0 25.006 25.1 -0.094 0.080

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019

Equipment:
Modal:
Serial No. (or ID.);

Manufacturer:

Condition:

Forced Circulation:

Customer:

Environment Condltion:

Calibration Place:

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

Certificate of Calibration

SPC CALIBRATION CENTER CO.,LTD.

1194 Sol Wachirathamsathit 67 Sukhumvt 101/1 Bangchek Prakanong Banghok 10260
Tel : +66(0) 2186-4333 Fax : +66{0) 21864424
wabale : hitp:/Avww.spe-it.com

Water Bath Certificate No.: C13190243

WNB 22 Issued Date: 23 August 2014 e,
Caliention 0087

L512.1477 (MEC-LABOS)  Job No.: KCAL1911182

Memmert Page: 1qaf 3

In Condition

None

MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburl, Pathum Thani 12130 Thailand.

Temperature: 31 + 07 °‘C
Humidity: 59 + 22 %RH
Voltage: 228 + 08 VAC

MINE ENGINEERING CONSULTANT CO,,LTD. { ua )

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,

Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Ampol Srisumphan

22 August 2019

In house method, SPCC-WI-17, base on ASTM E715-80

This certificate is traceable to the S| Units maintained by National Institute of Metrology
(NIMT), Thalland through SPC Calibration Center Co., Ltd. Certificate No. C10190016

Cowa o/?;u-’mr‘ S Caidvation Euta'Cn,lH.
e
(Mr. Ampol Srisunphan) (Mr.
Person in cherge Authorized signatory
This certificale ks lssued the units of gtothe Syssm of Unils (S)). R traceability of o or
nationel standard or other recognized national standard laboratories.
The ity stated I the which i obbsined from the stendard ty by ¥y factor (=2) b provide &
level of of AT In with the Quide 1 ofl y n ).

These results mey be affected by deviationa from specified condiions. The results reiate only to the fema tasted, celioratad or sampied. The rsport shall not be
reproduced except in fuit withoul approwsi of SEC Calibrstion Center Co., Lid.

SPCC-FM-C13-06: 01 Aug 2019
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R Caivator «SPC CALIBRATION CENTER CO.,,LTD.

1184 Soi Wachirsthamsathit 57 Sukhumwit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +68(0) 2185-4333 Fax : +86(0) 21854424
wabslte : Hitp/Awww.spo4L.oom

Certificate No.:  C13190243 Page: 20f 3

Standard Installation Locations

Midway between the diffuser plate and the water surface

Inside bath W= 36 (cm) D= 32 (cm) H= 24 (cm} Volume = 28 (Liters)
Standard Locations #1: w= 5 (cm) d= 5 (cm)
Standard Locations #2: w= 5 {cm) d= 5 {cm)
Standard Locations #3: w= 5 (cm) d= 5 (cm)
Standard Locations #4: w= 5 {cm) d= 5 (cm)
Standard Locatlons #5: Center of any probes, (#1 - #4)
Position of Std #1 #H2 #3 #4 #5
Channel of Logger 1 2 3 4 5

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the bath.
Measured Temperalture: The average reading of standards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattemn or homogeneity with the bath at steady-stale. The reference

probe is preferably located in the geometric center of the bath.

Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.
Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

T

SPCC-FM-C13-06: 01 Aug 2013

| .

ot «SPC CALIBRATION CENTER CO.,LTD.

1184 Sol Wachirsthamssthit 57 Sukhumvit 10141 Bangchak Prakanong Bangkok 10260
Tel : +868(0) 21854333 Fax : +86(0) 21854424
webeile ; hitpuiwww.spe-ronm

Certificate No.:  C13190243 Page: 3of 3

Calibration Results:
Without adjustment

Measurement Temperatura at Spread Locations, Indicaling of Unit Under Calibration: B5.0 "C

Locations Measured Temperature (°C)| Correction of UUC. (°C) Uncertalnty (+ °C)
# 84.76 -0.24 0.39
#2 85.24 0.24 0.44
#3 85.01 0.01 0.34
#4 84.93 -0.07 0.41
#5 85.10 0.10 0.38
Temperalure Distribution
Desired | Setting Indicating Measured Temperature at Spread Locations (°C) Uncaertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 (¢ °C)*
85.0 85.0 85.0 84.76 85.24 85.01 84.93 85.10 0.44
Bath Characterization
Indicating Measured Uniformity Measured Stability Overall Varlation
(°C) (°C) (£ °C) (°C)
85.0 0.43 0.17 0.78

Nole: * Maximum uncertainty of the each position

The End of Certificate

SPCC-FM-C13-06: 01 Aug 2019
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CALIBRATION CENTER CO, LTD.

mmnanmmh Bangchak Prakanong Banghok 10260
Tel: +06(0) 21864339 Fax ; +86(0) 2186~4424
websils : hitpe/www.spo-t.oom

Certificate of Cahbratlon S

Equipment: Balance Certificate No.:  C01193059
Model: AZ214 Issued Date: 28 August 2019 o
Serial No. (or [D.): 28092281 (MEC-LABO1) Job No.: KCAL1911190
Manufacturer: Sartorius Page: 10of 3
Condition: in condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP Gity Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature 25 °C * 07°C
Humidity 57 %RH % 4.7 %RH

MINE ENGINEERING CONSULTANT CO.,LTD. (4u 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Somkaew

22 August 2019

In house method, SPCC-WI-47, base on UKAS Lab 14

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,

C02182572

_‘L

Co.,ld
=—--.-.-.. ra—

.
-

(Mr. Piyapong Sornkaew)

Q\,\/\Q{VOA_

(Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory
This certificate is lasuad the units of tothe Sysiem of Units (S1). Rprovides of o nalionsl
alanderd or other ecagnized national stendard laborstories.
The stated is the y which is oblgined from the standard \pbed by fhe oo fectar (h=2) s provads a level of
of 95%. ltis In with tha Guids to of L in (GUM).
Thess results may be affecied by from epscified The results retate only o the itams tested, cafibrated or sampled, The report shall not be reproduced

a@xcapt in full without approval of SPC Calibration Canlsr Co , Lid

SPCC-FM-C01-08: 01 Aug 2019

—
°C CALIBRATION CENTER CO,,LTD.

4 Sol Wachirathamsathit 57 Sukhurmt 1014 Bangchakk Prakanong Banglok 10280
Tel: +66(0) 2185-4333 Fax : +06(0) 2185~4424
M:Wm

Certificate No.:  C01193059 Page: 20f 3

Calibration Results:
Before Adjustment

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

Nominal Test Valua 50 {g)

Reference Points (g)
A B C D E

-0.0001 | -0.0001 0.0000 0.0000

Repeatability: Determination of the standard deviation of weighing balarcs,, Readablity 0.0001 (g}

Nominal test value (g) Standard Deviation
20 0.00004

200 0.00005

Departure of indication from nominal value., Reaciability  0.0001  (g)

Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty ,
(@) @ (@) (a} (a}

0.001 000100 | 00010 | 00000 0.00010 2.03
001 | 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 1.00000 1.0000 _fbooo0o | 000010 | 203
5 5.00000 50000 | 0.0000 0.00010 2.03
10 9.99998 10.0000 I 0.0000 0.00011 2.02

50 49.99997 50.0004 -0.0004 0.00012 201 |
100 99.99999 100.0022 -0.0022 0.00017 2.00
150 149.99996 150.0030 -0.0030 0.00023 200
200 199,99987 200.0040 -0.0041 0.00028 2.00

SPCC-FM-C01-06: 01 Aug 2018




CALIBRATION CENTER CO.,LTD.

M S0l Wachirathamsathit 57 Suidhumvit 10174 Bangchak Pralanong Bangiok 10200
Td.Mo)zias-msFu.ﬂo(o)mm
wabslle  hilpc/fwww. spo-rLoom

Certificate No.: C01193059 Page: 30f 3

After Adjustment

Eocantnc Error: Welght to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
gl !

Nominal Test Value 50 g}

Reference Points (g)

A B C D E

& 0.0001 0.0000 | -0.0001 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Raadahility 0.0001 {9)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00005
Departure of indication from nominal value., Readability  0.0001 (g}
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty
(@ (@) (@ (@) (o) “
0.001 _ 0.00100 1 0.0010 0.0000 0.00010 2,03
0.01 _0.01000 | 0.0100 0.0000 0.00010 2.03
0.1 0l 0.10000 . 0.1000 ___0.0000 0.00010 2.03
1 1.00000 | 1.0000 1 0.0000 [0.00010 203 |
S 5.00000 - 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 | 50.0000 __0.0000 0.00012 | 201
100 99.99999 I 100.0000 0.0000 000017 | 200
150 149.99996 149.9999 0.0001 0.00023 2.00
200 199.99987 199.8999 0.0000 0.00029 2.00

The End of Certificate

SPCCHM-C01-06: 01 Aug 2019

| .

CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukhumvit 10141 Bangohak Prakanong Bengiok 10280
Tel : +68(0) 2185-4333 Fax ; +86(0) 21854424
wabsile ; hitp/www.soc-fLoom

Certificate of Calibration

Equipment: SPECTROPHOTOMETER  Certificate No.:  C06190376 % '/—\
Model: 732C Issued Date: 27 August 2019 ﬂ'ﬂﬂ-ﬂm
Serial No. (or ID.): 2C41301043 (MEC-LAB11) Job No.: KCAL1911198
Manufacturer: KWF Page: 10of 3
Condition: in Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/116 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature 245 °C * 00 °C
Humidity 50.2  %RH * 04  %RH

MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory)

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,

Thanyaburi, Pathum Thani 12130 Thailand.

Mr.Nattapat Rungrueang

22 August 2019

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

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technoloay (NIST) throuah Starna Scientific Limited.
The standard for Wavelength Certificate No. 72569 and 72568

The standard for Photomatic Certificate No. 72571

e Lt

P v

(Mr Nattapat Rungrueang)

(Mr. Dumrong Boonsopon)

Person in charge Authorized signatory
This certificats is issuad the units of ing o ihe | System of Units (SI). i ility of [ o national standard of
othar recognized national smndsrd laborato-les.
The stated is the which Is obisined fom the standard uncertainty muliplied by the covarnge factor (k=2) to provide a levet of
of appi ly 95%. Itis inad in with the Guide to Exp ofL yin (GUM)
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Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 359.7 1.56 0.13
418.48 417.2 1.28 0.13
636.90 535.6 1.30 0.13
513.70 512.2 1.50 0.13
528.72 527.3 142 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5903 0.586 0.0043 0.0045
420 nm
0.7630 0.759 0.0040 0.0045
1.0280 1.023 0.0050 0.0052
0.0000 0.000 0.0000 0.0045
0.5799 0.578 0.0019 0.0045
440 nm
0.7454 0.743 0.0024 0.0045
1.0056 1.003 0.0026 0.0052
0.0000 0.000 0.0000 0.0045
0.5302 0.531 -0.0008 0.0045
465 nm
0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5479 0.547 0.0009 0.0045
546.1 nm
0.6970 0.685 0.0020 0.0045
0.9998 0.998 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.5863 0.585 0.0013 0.0045
590 nm
0.7249 0.722 0.0029 0.0045
1.0961 1.095 0.0011 0.0052
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Callibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelangth Standard absorbance Unlt Under Calibration Correction Uncertalnty
0.0000 0.000 0.0000 0.0045
0.5702 0.569 0.0012 0.0045
635 nm 0.8921 0.689 0.0031 0.0045
1.0885 1.089 -0.0005 0.0052

The End of Certificate

SPCC-FM-C06-08: 01 Aug 2019




