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Fuin319¥uses (Certified Date) : January 28,2019 TuMuNIYMSEBULABY : January 28,2020
o a o oo g v mcn . WNAIATIZH Annsgu
avlianwenia | Juiiimsiiudiegne B IATzv s s
(mg/m”) (mg/m?)
TSP 10-11/04/2562 US.EPA 40 CFR 50, Appendix B 0.025 0.330

g Y AATIIU ALUsEnIRANENSIINTSRIDAGELURTIA aUUR 24 (WA.2547) Faa ivumnasguguaranialuussenelaaily
TSP: dluaresesiy e 24 $lus
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48 ° B v ° = W | o dou e "
fnalasanNag : AUAUIUADY B UNBLTBEATE JINTRE TIN5 MWNFURIDENN ;12 WeBU 2562
vd  a ' a v ¢ & a a a o ¢ o w o o
fiiudagne  : uiw e Wudldiess reutausuv S UNNAGDU : 12-26 Wwweu 2562
= or v o A
A01UATIIN : UTUNWIY FUNTBAUNR  : 26 WWIBU 2562
AunUaRinYasEn1lns293n : UTM 47 P 541230 E, 959398 N. Usennileg1e  : e
{uvaun3esiions7aMATIH : High Volume juvagUnIaidauisy : TE-5025A
Suiins19Fuses (Certified Date) : January 28,2019 IUNUADIYATEBUWIBU : January 28,2020
. - v . P acn . WaNAIIEY Annasgu
svlaunmaina | Juiiinsiiiudaetng 35 IATA s =
(mg/m°) (mg/m°)
TSP 10-11/04/2562 US.EPA 40 CFR 50, Appendix B 0.016 0.330

e Y AAsEIN uUTENIARLENTTINTTAINARDNUYIR 0N 24 (A.2547) Faa dusasguguamenialuussanelaely
' < o
TSP: fuazesesin waw 24 $lua
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Uszmlasenis : lassnisiuliewsiudunazuaunlalass Ussyutnsiaed 23287/15110

a8 ° v [y ° = o w ¢ o o d& o ¥
finslasinig : uatudes suneiesase Jwmingstugiontl Funiualeg1s : 10-11 Wwweu 2562
v w ' a w ¢ 2 a o a 1Y) ¢ o a o dou o '
giiuddegne  : usEw land WBulidess aeudauauyt $1iia FUNTUABEN 12 UYL 2562

<4 s o U | 1 o 4
a011n31990  : drinaulsausaus MATYUNG 26 LUB1EU 2562
AunUINNAYe9aaning193m : UTM 47 P 541939 E, 957489 N. UssLnvnaaetng : seaudes
JUv239UNIaINTI9dn : ACO 6226 Juvasgunsaidauiisu : CA-128/U2040047

seauLdeednedelunisaauiiieu : 110 dB/1,000 Hz
Arflenildniaesiaudes (SLM Reading dB(A) uas SLM adjust dB(A)) : 106.30 dB/1,000 Hz

Iunnsasuses : 12 fiunan 2562 wyfianansdaudiioy : HC190626
A1szAuLdbIREl (Equivalent Sound Pressure Level) (dB(A))
a0
Leq 24 hrs. Lmax
08.00-09.00 u. 55.2 82.0
09.00-10.00 . 54.8 88.0
10.00-11.00 u. 56.4 84.2
11.00-12.00 wu. 55.6 89.0
12.00-13.00 u. 63.5 88.1
13.00-14.00 u. 56.2 88.3
14.00-15.00 w. 61.3 80.7
15.00-16.00 u. 60.7 88.4
16.00-17.00 u. 61.0 82.5
17.00-18.00 u. 571 88.9
18.00-19.00 u. 57.1 83.6
19.00-20.00 u. 52.2 81.1
20.00-21.00 u. 55.1 65.3
21.00-22.00 u. 57.5 85.9
22.00-23.00 w. 57.3 72.0
23.00-00.00 u. 51.0 87.3
00.00-01.00 u. 58.0 76.9
01.00-02.00 u. 54.3 85.4
02.00-03.00 u. 524 83.0
03.00-04.00 u. 60.5 86.5
04.00-05.00 . 60.8 86.8
05.00-06.00 u. 56.8 81.9
06.00-07.00 w. 59.1 81.2
07.00-08.00 wu. 56.2 83.4
SEAUIABNAAY 24 Y. i -
SAULEDSENER TN 89.0
Aasgu’ /57 100 o NG\ 115.0

e ¥ mmg“mmmﬂ'sxmﬁﬂ:uznssunﬂﬁﬁﬁﬁwlayaﬁ il‘l?ﬁﬁ 5@1?& 2540) (3919 ri"\:u/mrlmg"luiﬁﬁ’ut,éinﬂﬂﬂﬁ":‘lﬂ
: [ PR R, ) o |
y US|
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(Mr. Kittiphid Plongkaew)

Analyst

Laboratory Manager
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Usznlasinis : lassmsudiosustuduuazuaudlalasd Usemudnsaai 23287/15110

d% o v 3 ° @ s . o o s 2

waslasams  :dvatudes suneilesase Ymingsiugssnil Juiiudeeng : 10-11 Wwiey 2562
diavdaetne U39 lnd 1BudilleSe Aoudaunuyt $1in WnFuAlege @ 12 wwiey 2562
anniiasiadn  : humeuzu FIUNTWNUNR 26 LWWIEU 2562
AUWLINNAYE9A0NIATIIN : UTM 47 P 541446 E, 956737 N. Uszanaaeeng : syauLdes
JUY23QUNTAIATIAIAR : ACO 6226 juvasgunsaidauliisu : CA-128/U2040047

sesuideeanedslunisasuiiivu : 110 dB/1,000 Hz
Avigldniadasinidiss (SLM Reading dB(A) waz SLM adijust dB(A)) : 106.30 dB/1,000 Hz

Funnsaasuses : 12 urau 2562 wuflenasaeuliiou : HC190626
A1szAULHsaRg (Equivalent Sound Pressure Level) (dB(A))
I

Leq 24 hrs. Lmax
09.00-10.00 wu. 60.7 80.5
10.00-11.00 wu. 59.3 87.1
11.00-12.00 u. 61.3 86.9
12.00-13.00 u. 60.2 80.3
13.00-14.00 w. 64.7 86.6
14.00-15.00 u. 63.1 86.2
15.00-16.00 u. 58.7 88.8
16.00-17.00 u. 55.0 74.4
17.00-18.00 u. 60.7 77.5
18.00-19.00 wu. 54.7 67.3
19.00-20.00 wu. 519 66.4
20.00-21.00 u. 50.7 65.5
21.00-22.00 u. 499 64.7
22.00-23.00 u. 49.5 65.1
23.00-00.00 u. 49.0 61.2
00.00-01.00 u. 48.0 57.3
01.00-02.00 u. 48.4 58.5
02.00-03.00 u. 48.0 60.4
03.00-04.00 u. 49.9 63.6
04.00-05.00 u. 55.5 68.5
05.00-06.00 u. 56.1 84.2
06.00-07.00 u. 54.5 82.1
07.00-08.00 u. 61.2 82.7
08.00-09.00 wu. 62.9 85.9

SeAULEBREY 24 Y. 58.5 -

IEAULEBNENER S0 A, 88.8
AmAsgu’ S TN, \ 115.0

- J RTiEA - = | o

wanewmg: Y mmig”lumuﬂixmﬂﬂmm‘imm‘iaawﬁﬁauuﬁmﬁ‘B_\.luﬂ\kﬁ .. 2540) (584 ﬂwlvmmggusmumuﬂﬂumiﬂ
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(U3 Ugazdaunimnssuwaswitivdnis 3110 Sugaee)

al a W o

vagnAl : USHW YinBannis 371
Ussnnlasenisg

a%

ARILATING

v [ 1 a ¢ & a o o [ f o w
giiudiegne  : uiEw Tl WBulidless aeudauau $1im
dgonllasiade  : uuws

AUNUIRNAYDEINTI93A : UTM 47 P 541230 E, 959398 N.

juvasgUnIaingI9dn : ACO 6226

seauidnednedslunisaeuiiou : 110 dB/1,000 Hz
Arfisldaniadesiados (SLM Reading dB(A) was SLM adjust dB(A)) : 106.30 dB/1,000 Hz

JuiinsaaiuTas : 12 dureu 2562

: Tassnmauiioswsduduuasuountalass Usenuldnsiaei 23287/15110
: uathudes sunaciesasy Swriagsugsond

Suiiusogns
Suiisudqagie
Sufisrearuna
Ussnaoeng

1620125

1 10-11 wwey 2562
112 1Wway 2562

1 26 WWeUY 2562

: STAULEES

juvasgunsaidauliisu : CA-128/U2040047

wvillenasaauiiou : HC190626

wuewg: D uiRsgIunTLsERIARLEn s5un s ad

a\onm“mn

Analyst

sinuatuisussaawiziuasganldihunsinmeiyingu

T oA 4 L
_ﬂaumn;ml}uu 5,(w.¢1. 2540) N i

A1ssAuiduIaaL (Equivalent Sound Pressure Level) (dB(A))
LhY
Leq 24 hrs. Lmax
11.00-12.00 u. 55.5 84.4
12.00-13.00 u. 55.6 83.1
13.00-14.00 u. 54.3 84.5
14.00-15.00 wu. 55.1 89.4
15.00-16.00 u. 54.9 80.9
16.00-17.00 u. 54.5 85.4
17.00-18.00 u. 53.7 88.8
18.00-19.00 u. 54.0 80.4
19.00-20.00 u. 56.6 89.7
20.00-21.00 u. 55.0 88.6
21.00-22.00 u. 60.1 85.5
22.00-23.00 u. 59.6 88.7
23.00-00.00 u. 62.1 84.6
00.00-01.00 . 59.4 86.4
01.00-02.00 wu. 573 81.8
02.00-03.00 1. 58.3 84.5
03.00-04.00 w. 58.2 79.8
04.00-05.00 wu. 59.2 79.7
05.00-06.00 w. 53.1 83.4
06.00-07.00 u. 54.3 85.3
07.00-08.00 1. 53.6 83.1
08.00-09.00 u. 56.8 84.0
09.00-10.00 u. 57.8 83.1
10.00-11.00 1. 582 86.9
sEauLHDaREe 24 YU, TR, =
LAULABIEER x5 T~ \ 89.7
ARSI of 08 N\ 115.0
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(Mr. Kittiphid Plongkaew)

Laboratory Manager
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findlasams  :suathudes sunedinsasy Sarfagsiugdai Fuiiiugneting : 11 oy 2562

fiiudaetne  : u3e lnd Wudiiise meusaunusi e Fuiifudeene ;12 e 2562

anfiasaadn  : thluyuniles Fuinagey : 12-26 ey 2562

Aunisinavesanitinsaada : UTM 47 P 541996 E, 957779 N. Fuilsnwauwa ;26 weY 2562

anwasiiedy : Tdlifid dazneufivies Usswdaagng : thitiiu

FIBNAGBY wian Inadouuarisansds Hamsnsadn | Awmsgu?
pH - Electrometric Method (4500-H" B) 6.99 5.0-9.0
Total Solids me/L Dried at 103-105 °C (2540 B) 3,010 &
Total Hardness me/L as CaCOs | EDTA Titrimetric Method (2340 C) 345.8 -
Turbidity NTU Nephelometric Method (2130 B) 1.58 5
Total Iron me/L Digestion, Inductively Coupled Plasma " 0.16 _
Method (3030 F, 3120 B)
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vagnAn : USHW YinSauannis 30ie FWANAT : 620125
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Uszmlasanis : lasanisimilsaunsdutunazuountalase Usevudnsiasi 23287/15110
E4 o Y P ° a @ Y ¢ o o o s '
#nalasang s uatnudes Snaiesase Swinasegisii JuiudaoEne ;11 Wwieu 2562
Rudedne  : uitv Tl 1BuAdless reudaunun dain TuiFudiedne @ 12 mwieu 2562
d0nas29dn  : UathAutuhgugun Juivegau : 12-26 WWEY 2562
AMUNUIRNAYD9E0TEAT990 : UTM 47 P 540743 E, 958148 N. FUNTIBUNE 26 LWIWIEY 2562
fnuaziteens : lalilid Lifinenou Ussinaaeng : uldnu
Auasgiu?
[ ac act WV a Nan’ls =
FIENISNATDY Wi Fevndaunazitdneda - nausitvun | inousfoylay
WAt |
Amanzau gegn

pH Electrometric Method (4500-H" B) 434 7.0-8.5 6.5-9.2
Total Solids me/L Dried at 103-105 °C (2540 B) 910 . -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 2171 iy 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20

Digestion, inductively Coupled Plasma ‘o
Total Iron mg/L 0.16 lifiu 0.5 1.0

Method (3030 F, 3120 B)
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TISCH

Environmental

y

RECALIBRATION
DUE DATE:

January 28, 2020

Calibration Certification Information
Cal. Date: January 28, 2019 Rootsmeter S/N: 438320 Ta: 293 °K
Operator: Jim Tisch Pa: 745.5 mm Hg
Calibration Model #:  TE-5025A 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 1.4080 3.2 2.00|
2 3 4 1 1.0050 6.3 4.00
3 5 6 1 0.8980 7.9 5.00
4 7 8 1 0.8540 8.7 5.50
5 9 10 1 0.7110 12.6 8.00
Data Tabulation
Pa \f Tstd
vsd | astd |9 ““(‘F’sta ) Qs |{8H(Te/Pa)
{m3) {x-axis} (y-axis) Va {x-axis} [y-axis)
0.9934 0.7055 14125 0.9957 0.7072 0.8866
0.9892 0.9843 1.9976 0.9915 0.9366 1.2538
0.9871 1.0992 2.2334 0.9894 1.1018 1.4018
0.9860 1.1546 23424 0.9883 1.1573 1.4703
0.9808 1.3794 2.8251 0.9831 1.3827 1.7732
m= 2.09095 m= 1.30932
QSTD b= -0.06380 QA b= -0.04004
r= 0.99995 r= 0.99995
Calculations
Vstd=|AVol{(Pa-AP)/Pstd)(Tstd/Ta) I Va=|aVol((Pa-AP)/Pa)
Qstd=[Vstd/ATime | Qa=|{Va/ATime
For sub: flow rate calculati
— Pa Tstd -
Qstd= 1/m<( M‘i( Pitd )( Ta )>. > Qa= 1/m<< ﬂH(Ta/Pa)).b)

Standard Conditions

Tstd:]  298.15

RECALIBRATION

Pstad:| 780 mm Hg

AH; calibrator manameter reading (in H20)
AP: rogtsmeter manometer reading (mm HEJ
Ta: actual absolute temperature ("K)

[Pa: actual barometric pressure (mm Hg)
b:intercept

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009

CAL

Calibratech Co.,Ltd.

7106-7 Moo 2,

1Rd, B NSC-TISI-TIS17025

CALIBRATION 0030

Tel{02) 964-6211 Fax (02) 964-5155, e-mail : calib H-cali co, calibratech _culE) il.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Calibration

Date of Issue :

Callbrated by :

Calibration Method

61-200289-2 Page : 10of2

Mine Engineering Consultant Co., Ltd,
2/115 Soi Rangsit - Nakhon Nayok, 34/1 T.Prachathipat, A.Thunyaburi, Pathumthani 12110

Electronic Balance

Manufacturer : METTLER TOLEDO Mode] : AB204-S
Serial No. : 1123163290
Capacity : 220 g Resolution : 0.000f g

On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co., Ltd.
(27.81029.0) °C
(67.01068.8) %

1004.0 mbar

Ambient Temperature :
Relative Humidity

Air Pressure

05 September 2018
08 September 2018
Akaradath Thippichai
in-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights
1D No.,
£261-E2624

Due Date
16 Nov 2018

1 .
Nationa! Institute of Mctrology (Thailand), (NIMT)

Cert, No,
02172430

s

Approved by : /(

( Surachai Promthong )

Technical Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate miy not be reproduced other than in full except with the prior wrilten approval of the Calibratech Co.,Ltd.

AL-FON3-03




CAL

Calibratech Co.,Ltd.
7:106-7 Moo 2, h h 3 Rd., Bungpood, Pakkred, haburi 11120
Tel(02) 964-6211 Fax {02) 964-5155. e~mail ; calib h. cal@yahoo.com, cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-200289-2 Page : 2 of2

Result of Calibration : Without Adjustment
UUC Conditlon As-Recelved :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty

(8) (8) (£g)

I 0.0000 0.00011

2 0.0001 0.00011

5 0.0000 0.00012
10 0.0001 0.00012
20 0.0000 0.00012
50 0.0000 0.00014
100 -0.0001 0.00020
120 -0.0001 0.00038
150 0.0001 000038
200 -0.0001 0.00038

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 211,

providing a level of confidence of epproximately 95%

Eccentric error Load test : 50 g
A B C D E
0.0000 0.0000 -0.0001 0.0000 0.0000 g

Repeatability Load test : 200 ['4
Stdev. : 000005 g

-000 - /’}.
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Certificate Of Calibration

Item Audiogram Cer. No. HC190626
Brand: QUEST Page 1
Model: CA-12B
Serial Number : V2040047 IDNO.: -
Client : v tul $udifiots noudaumut snn
2/115 Tpsams ioiwnidl 37 Saitn anoal goviain-unsuion34/1 dmnlszanddnd dunodgpd dendaunusi
12130
Room Ambient Condition Temperature : 24,50 Celsiuss Humidity : 56.00 %
Calibrated Date 12 March 2019 Due Date 12 March 2020
Calibrated By Kittinon Kitlikornwattana Procedure Used TS/FICL/178
STANDARD USED
Description/Model Serial Number Manufacturing Traceability No. Due Date
PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/1261 24 January 2020
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC187439 17 September 2019
Result Sec Data Attached
The Report Uncertainty of M was based on Standurd Uncertainty Multiplied By a C g
k =2 ,Providing a Level of Confidence of Approximately 95 %
This Certification is traceable to
~ Thailand Institute of Scientific and Technological Research (Tistr)
~ Hospitel Assets Manegement Service Co.,Lid.,GIIC Calibration Laboratory, And The National Institute of Standards end
Calibrated By : = Approved By : ==
( Kittinan Kittikomwattana | ( Phakdee Chananoi )}
Engineer Service Manager

3 sominea wmand umounnt weiiad §1ia

81/10 i1 3 w8 aemquuds sl 12040 Tns 0-24339682-4 (e 0-2433-96RS




HOSPITAL ASSETS MANAGEMENT SERVICES Cu  Lad

Calibration Results

Cer.No.  HC 190626
Page 2
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61/14-13,67113-36 Soi Basubuseni? N1, Prichissscn Rd, Waldupis, Bungkokyni, Sanghok

10600 Thailand Tel : (66) 02-2680812413 Faa : (66) 01-8680860

Certificate Report

Customer Name . Mine Engineering Consultant

Customer Address : 124/37 Moo 1, Soi 2 , Rangsit—Pathum road Pathum Thanl 12000

Instrument Calibrated

Description . Sound Level Meter
Manufacturer : Aco
Model 1 6226

Serlal No.

Standards Used

. 72841

Temperature
Relative Humidity

Ambilent Pressure

Ambient Enviroment
: (24+3)°c

1 (55+15)%

: (1008+5)hPa

®  Sound Level Calibrator Delta ohm HD 2020

® Digital Multi meter Fluke 289/FVF S/N 67845

¢  Computer and Software Dell Vostro 5460 S/N 9CWD1Y1

Measurement Result

Error After Adjustment
(dB) + (dB)
[v] 94.0
| 0 114.0

Method Standard Reading
Reference (dB) (dB)
Sound level 94.0 94.0
Callbrator HD-
114.0 114.0
2020

NAC

DATE :

GALIBRATION BY - Qn Lurmasecre ases
o

APPROVED BY :

&L/ te Jeolg
o2 1o fgony

Aaoniadeyanieiumalinliigy | AMEUA faue 086-303-3140

63/14-15,67/35-36 Petkasem 7,7/1 Rd., Thapra, Bangkokyai, Banghok 10600 Thailand
Tel: (66) 0-28680812 Fax:(66) 0-2866-1889
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IRARAITP ASSOCIATES €0 411 J[RANATEE ASSOCIATES CO.,LTD (Head office)
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63/ 14-15,01745-16 Bl T, Pk Rd.wlqn. d, Hmﬁnklmﬂ'rhlﬂmﬂ Tel. : (B} 0G-BER0RIINI Y Fua ; [66) U2-BEIUS50

Certificate Report

Customer Name . Mine Englneering Consultant

Customer Address : 124/37 Moo 1, Sol 2 , Rangslt—Pathum road Pathum Thanl 12000

Instrument Calibrated

Description : Sound Level Meter Temperature
Manufacturer T Aco Relative Humidity
Model . 6226 Ambient Pressure
Serlal No. 172842

Standards Used

® Sound Level Callbiator Delta ochm HD 2020

® Digital Multl meter Fluke 289/FVF S/N 67845

8@ Computer and Software Dell Vostro 5460 S/N 9CWD1Y1

Measurement Result

Ambient Enviroment

1 (24+3)°c
1 (55+15)%

1 (1008+5)hPa

CAL

Calibratech Co.,Ltd. KM

e

A

NSC-TISI-TIS17025%

.3
)

@E

71067 Moo 2, Sukh, 3 Rd,, Bangpood, Pakkred, ilt120 CALIBRATION 0030
Tel (02) 964-6211 Fax,(02) 964-5155, e-mail : cali I@yahoo.com, cali cal@hotmail.com

Lert S e lbration
Certificate No, : 61-420149-1

Submitted by :

Equipment :

Environment :

Date of Calibration :

Date of Issue :

Page : 10f2
Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok 34/1

T. Prachathipat A. Thanyaburi, Pathum Thani 12110
pH Mecter with clectrode

pH meter

Manufacturer : Eutech Model : pH 700
Range : N/A pH Resolution : 0.01 pH
Serial No. : 983068 IDNo. : N/A
Electrode

Model : N/A Serial No. : 2758241

On site calibration was carried out at the Laboratory,
Mine Engincering Consultant Co.,Ltd.
(24.51025.0)°'C
Relative Humidity : (50t055) %

Ambient Temperature :

05 September 2018
08 Septembcer 2018

Calibrated by : Bunjerd Masri

Calibration Method : In-house method CAL-M420] divect measurement by using standard voltage calibrator

and using certified reference material (CRM)

Reference Standard Instruments :  This certification is traceable to the International System of Units

1. Multiproduct Calibrator

[ Method Standard Reading Ermror After AdJustment
Reference (dB) (dB) (daB) + (dB)
Sound level 94.0 94.0 o] 94.0
Callbrator HD- - ——— —
114.0 114.0 [0} 114.0
2020
CALIBRATION BY 4 a4 Jio /a8
APPROVED BY ©  &yodgacn oA [10 [0y

63/14~15,67/35-36 Pethasem 7,7/1 Rd., Thapra, , B

sosmstey A mATiARILAY | 45 dnur 086-303-3140

10600 Thalland

Tel: (66) 0-28680812 Fax:(66) 0-2868-1889

D No, Cen. No, Due Date Lmceability
400005 EIGI71068 02 Sep 2019 National [nstitute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
eH Cen. No, Exp. Daie Tmaceability
4005 1249 13 8cp 2018
Physikalisch-Techni: Bund It(PTB), Germany and
7.000 1250 13Sep 2018
National Institute of Standards and Technology (NIST), US.A., S.RM.
10.012 1256 13S8cp 2018

Approved by : 4 ?") /
( Bugjcrd l\ia.!ri)

The Uncentainlies are for a confidence probability of approximately 95%

This verificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
M&L-FOO}I-M
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Calibratech Co.,Ltd.

7°106-7 Mo 2, 3 Rd, I' Pakkred, 111120
Tel (02) 964-6211 Fax.(02) 964-5155, e-maul : calib h_cal@yahoo.com. cal@hotmail.com
Certiticare o Calibration

Certificate No. : 61-420149-1

Page : 2 of 2
Result of Calibration :

UUC Condition As-Recelved :  Good

Function : Electrical measurement
pH meter
Performing standard curve by Multiproduct Calibrator wi pl (4,7,10)
Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mv) (pH) (pH)|( mV) (mV) (+mV)
177.4800 4 400 | 1775 0.0 on
L7000 0.0000 7 700 | 00 0.0 0.050
-177.4800 W 10.00 | -177.6 0.1 0.11
Functlon ; pH meter with electrode
Perfonming a three - bufler siandard curve using bulter nominal pH (4.7,10)
Adj Curve d Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (xpH)
4.005 4.01 0.00 0.020
47,10 7.000 7.00 0.00 0.030
10.012 10.01 0.00 0.060
Bemark

UUC : Unit Under Calibration

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor k =2,

providing u level of confidence of approximately 95%

-olo -

C.
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A L-FO031-03
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falglihe

NEC-TISI-TIS 17025
CALIBRATION 0030

Ay
29,

k

Calibratech Co.,Ltd.
71106-7 Moo 2, Sukhupruchiasan 3 Rd.,
Tel(02) 964-6211 Fax (02) 964-5155, e-mail :

d, Pakkred,

com, calil cal@hotmail.com

i Cahbration

Certificate No. : 61-200289-1 Page : 10f2

Submitted by : Mine Engineering Consultant Co., Ltd.

2/115 Soi Rangsit - Nakhon Nayok, 34/1 T.Prachathipat, A. Thunyaburi, Pathumthani 12110

Equipment : Electronic Balance

Manufacturer : Sartorius Model : AZ214
Serial No. : 28092281
Capacity : 210 g Resolution : 0.0001 g

Environment : On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co., Ltd.
(2491027.1) °C
(614t067.1) %

1004.0

Ambient Temperature :
Relative Humidity

Air Pressure mbar

Date of Calibration : 05 Scptember 2018

Date of Issue : 08 September 2018

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

Reference Standard Instruments : This certification is traceable Lo the International System of Units

Standard Weights
1D No, Cert, No, Duc Date Tenceability
E261-E2624 C02172430 16 Nov 2018 Natjonal Institute of Metrology (Thailund). (NIMT)

Approved by -
——————s

{ Surachai Promthong )

Technical Manager

The Uncertainties ere for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior writlen approval of the Calibratech Co.,Ltd.
Li--ﬂw-m




CAL

Calibratech Co.,Ltd.
7 100-7 Moo 2, Sukh IRd, d, Pakkred, hy i 11120
Tel t02) 964-6211 Fax (02) 964-5155, e-mail : 1 | kit HiEh il.com

Certificate of Calibration

Certificate No. : 61-200289-1 Page : 2 0f2

Result of Calibration : Without Adjustment
UUC Conditlon As-Recelved :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty

[t3] ®) (+g)
0.001 0.0000 0.00011

0,01 0.0000 0.0001 |

0.1 0,0000 0.00011

| -0.0001 0.00011

5 0.0000 0.00012

10 0.0001 0.00012

50 0.0000 0.00014

100 -0.000! 0.00020

150 0.0000 0.00038

200 0.0000 0.00038

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.1,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
00005 0.0002 0.0001 -0.0001 0.0000 g

Repeatability Load test : 200 g
Stdev. : 0.00005 B

oo 4}/

NSC-TIS-TIS 17025
CALIBRATION 0224

Issue Dete

Location of Callbration
Customer Name

Equipment Name
Manufacturer

Model

Serial No.

1D No.

Resolution

Received Date
Calibration Date
Ambient Temperature
Relative Humidity

Callbrated by

€& pksH

Certificate No. : 18570686
Job No. : 00041382

CALIBRATION CERTIFICATE

13 September 2018

TN-Science Co., Lid.
. Mine Engineering Consultant Co., Ltd
2/115 Soi Rangsit - Nakhon Nayok 34/1
T. Prachathipat A. Thanyaburi, Pathum Thani 12130

. Temperature Chamber
: MEMMERT
UF110
B418.1126
01 °C
: 29 August 2018
: 29 August 2018
(25+10)°C
(50130) %

Mr.Anupap Saiana Approved by :

Calibration Enginesr Mr.Pramote Ramrong

Laboratory Manager

The Uncertainties are for a Confidence Probability of Approximately 95%

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

Laboratory Department.

DKSH (Thalland) Limited
Technalogy

141/12 Moo 1. Tambon Payom, TICON Logislics Park (TPARK WANGNOI) Phaholyottirt RoAd km 55 5, Wangno District,
Phra nakorn Sri Ayutthaya 13170 Pnone 0 2001-7208, Fax 0 3579-9842, € mail pramole riddksh com PAGE 113

Think Asla. Think DKSH.

htm'm




Téchnology é& DKSH
CALIBRATION REPORT

Certificate No : 18ST0686
Job No, : 00041382

Condition of this result of callbration :
1. Callbration Procedure
- This instrument was calibrated by insert 9 standard RTD PT100 into chamber and Calibration according
to CP-T06-01 follow up to TLAS G-20-1/02-08 (E) : Guidelines for Calibration and Checks of Temperature
Controlled Enclosures
- The temperature scale used was based on ITS - 90.

_ All data show below were final values and the initial data may be obtained upon request

2. Reference Standards Instrument :

Instrument Serial No./Ins No. Certificate No. Traceability Due Date
Digital Thermometer with MY49014789/ No. 2
18T0008 DKSH 20 January 2019
RTD Channel : 201 to 209
This certificate is traceable to The International System of Unit.
3. Condition of Calibrated item : Good
3 1 UUC Description :
Time Constant 1 Hour 6 Minute At 85 °C

Air value or air slider level: Off ; FanlLevel : 100%

4. Result of Calibration : Without adjustment

4 1 Environment condition :

Ambient temperature :  Minimum Value 260 °C Maximum Value 280 °C

Relative humidity Minimum Value 385 % Maximum Value 629 %

Line voltage supplied :  Minimum Value 225 VAC  Maximum Value 229 VAC
4.2 Sensors Installation Diagram :
Ha 4
When ; 7
-
A = Distance between sensor and wall of chamber .
is 5 cm 048 m 3 .
| L? -
LI o
astlre 0.40 m
[Sensor installation location in Chamber @ Working Spaoe_‘ = SR R—— N3 RT
0.56 m /‘4‘/'

PAGE 2/3

Think Asla. Think DKSH.

Technology %ﬁ DKSH
CALIBRATION REPORT

Certificate No @ 18ST0686
Job No. : 00041392

Table1 : Reporting of Temperature

i Average Measured Temperature (°C Sensor No.
Cal;t;rlant:on ? (Sensor :o.s is R:EF)) ¢ Uncertainty
co w1 | m2 | #3 | #a | #s | we | w7 | w8 [ us £ (°C)
85 8539 | 8490 | 8561 | 8508 | 8517 | 8515 | 8554 | 84,92 | B5.27 031
104 104.45|103 99 | 104 61| 103 94 [ 104 12| 104.00 | 104 62| 103.72|104.14 034
180 180.10 | 17971 |181.11|179.69 | 180.44 | 179.74 | 181.02|179.71 [ 180.10 0.88

Table 2 : Reporting of Characterization Result

Indicator Indicator Reading (°C) Stability Uniformity Overall varlation
Set Point (°C) MAX MIN +(°C) C) °C)
85.0 85.0 850 008 043 0.86
104.0 104.0 104.0 013 0.59 1.14
1800 1800 1800 007 1.05 150

Note

The reference sensor is preferably located of the geometric center

The measured temperature data readout by software “Benchlink Datalogger 3" 2

The quoted uncertainty include * Stability " and " Loading effect (20% of Temp Uniformity) " /h(
Stability - one-half of the greatest maximum difference of measured temperatures al any one sensor

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature

at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady state conditions

Qverall Variation - The difference of the maximum and minimum measured temperatures througout observation time

Indicating Temperalure - the average reading of indicating device that forms the integral part of the enclosure

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k =
2, providing a level of confidence of approximately 95 %

Think Aria Think DKSH

—~END-- PAGE 3/3 |
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ICP 340492619

PerkinElmer’ IPV TEST CERTIFICATE MODEL
AVIO200
Customer : wtgn Laud 4 410 Date Tested: September 6, 2018

Recommendation Recertification

Address :

Taroniasiod Tolanans

Period

1ouFaBe-unundd inusdreridng

N .o —
Byt Samdnbpand

Recertification Due:
Date Last Certified:

6 Months
March 6, 2019

User Name: Anfinfiigel Visit Number: Installation

Phone: 872073020 PerkinElmer Phone: 02-719-6420 ext301-2

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

AVIOZ200 079518071903

TESTED EQUIPMENT

CALIBRATION NUMBER

IPV Methods
TEST STANDARD USED PART NUMBER
Multielemen! Standard N069-1579
Instrument Cal. STD4 N930-0221
CUSTOMER SUPPLIED COMMENTS
2 % HNO3
10 % HNO3

EXPIRATION

EXPIRATION DATE
DEC 30, 2018

DEC 30, 2018

CUSTOMER INITIALS

Page 1 0f 3

PerkinEler Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,
Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand

I>

IPV TEST CERTIFICATE MODEL

ICP 340492619

PerkinElmer’
AVI0200
SERIAL NUMBER : 079518071903 DATE TESTED : September 6, 2018
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00807 nm
Ni 231.604 nm <0011 0.00917 nm
Ni 341.476 nm <0.015 0.01298 nm
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01771 nm
Precision
Zn 213.856 nm % RSD <10 058 Y%
Mg 280.260 nm % RSD <10 048 %
Mg 285.207 nm % RSD <10 0.8 %
Ba 455.390 nm % RSD <10 0.56 %
Detection Limits : Axial Tl 190.801 nm 3(sd) <1000 4.54 ppb
As 193.696 nm 3(sd) <1000 414 ppb
Se 196.026 nm 3(sd) <5.00 4.81 ppb
Pb 220.353 nm 3(sd) < 3.00 2.34 ppb
Detection Limits : Radial As 193.696 nm 3(sd) <60 g4 ppb
Zn 213.856 nm 3(sd) <2.00 0.15 ppb
Mn 257.610 nm 3(sd) <1.00 002 ppb
La 379.478 nm 3(sd) < 3.00 0.79 ppb
Ba 455.390 nm 3(sd) <030 005 ppli
Ba 493.392 nm 3(sd) <0860 004 pob
BEC : Axial (1B X 1000)/(1S-IB) Mn 257.610 nm < 30 ppb 2791 ppb
BEC : Radial (1B X 1000)/(1S-1B) Mn 257.610 nm <30 ppb 22.11 ppb
Page 2 of 3

PerkinEler Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,
Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand




Pe!(inElmer' IPV TEST CERTIFICATE MODEL
AVI0200

ICP 340492619

SERIAL NUMBER : 079518071903

DATE TESTED : September 6, 2018

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested
meets
D does not meet

the PerkinElmer Specifications listed on this certificate
This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.
Service Department PerkinElmer Ltd.
( Mr. Narongﬁanakit )

Assistant Service Leader

Avuthorized Representative :

Page 3 of 3

PerkinEler Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,

Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand

PerkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: No691579

Description: Optima Family Multi-Eiement Standard
Matrix: 2% HNO,

Lot Number: 3-177MKBX1

Certification Dat.JUN == 2017
Expiration Da!a'B EC 3 0 2018

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50.0 ug/mL  50.3 pg/mL 3103a* NI 10.0 pg/mL 10.1 pgimL 3136
K 50.0 pg/mL  50.3 pg/mL 31418 Sr 10.0 pg/imL 9.99 po/mL 3153a"
La 10.0pg/mL.  10.9 pgimL 31272 Zn 10.0 pg/mL 10.1 pgimL 3168a°
Li 10.0 yg/mL. .98 pgimL 3129a" Ba 1.00 pg/mL 1.01 pgimL 3104a*
Mn 10.0pg/mL 10,0 pgiml 3132* Mg 1.00 pg/mL 1.01 pgimb 3131a*

*~Indicales NIST SRM T - indicates CRM (whan NIST SRM Is not avaitable)
Reference Mulli: Lot# 3-68MKB, 12-71YP

Refer to side 2 for details of certiflcation.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer Pure Atomic Spectroscapy Standards are wable and accurate to £0.5% of corlifiod
coneeniration until the axpiration date, provided the standasds sre hapl tghtly anpad and slared under normal laboratory
conditlons. This value is the sum of cumulative errors with the . pipeting, and dilullng 1o final
volurma, For Ihese solulions we use high purity aclds, ASTM Typo | water (18 m:gnhm doubile delonized), and leactisd,
Iriple-rinsed betfies, Al glassware used | class A,

') Cerlifying Officer: _'\Z ) I%L‘?r‘\bj/?

PerkinElmer, Inc.

u.5.A. Toi: 1-203-925-4600
U.S.A. Toll Free: 1-800 ?Gﬂ-dlll][l

PerkinEimer’

Visit www.peckinel Nlasoffices for a compl. hsung of our global oﬂim




Details of Certification

This Certified Reference Material (CRM) has been prepared and certified under an ISO 9001 system coasistent with
the following guides:

Guide To The Expression Of Uncertainty In Measurement 1997

EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement ~ Second Edition

ASTM D6362-98 Standard Practices for Certificates of Reference Materials for Water Analysis

ISO Guide 34: General requirements for the competence of reference materials producers

ISO Guide 17025: General requirements for the competence of testing and calibration laboratories

ISO Guide 31: Contents of certificates of reference materials

NIST Technical Note 1297: Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers

Instructions for Use:

Primary usage of this CRM is in neal form or by serial dilution with a matrix of purity at or greater than the purity of
the original matrix solution. If dilution is required the diluent must be compatible with all present certified analytes
and contain stabilizers appropriale for the period of intended use. The CRM can also be used as a spike or with a spike,
again with appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to
use and never pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly
cleaned and leached prior to use. Dilutions should be performed only with Class A volumetric glassware.

Method of Preparation:

Clean laboratory practices and techniques have been used throughout the preparation. All materials, equipment,
analytical instrumentation and personnel have been qualified prior Lo use. The highest purity acids applicable,18 megohm
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations.

Homogeneity:
Random, replicate samples of the final packaged material have been analyzed to prove the homogeneity in accordance
with our internal procedures. This is consistent with the intended use of the Certified Reference Material.

Statistical Estimator and Confidence Limits:

The certified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as:
X = x+/-U, where X =True value (Labeled Value), U= Expanded uncertainty

U=ku_ where k=2 is the coverage factor ut the 95% confidence level

u, is obtained by combining the individual element standard uncertainty components u, and u= w/2uz

PerkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N3300221

Description: Instrument Calibration Standard 4

Matrix: 5% HNOs
Lot Number: 2-B5MKBY1

Certification Date: ||JN = - 2017

Explration Dats]) [ [ ] 0 2018

* Instrumental Analysis using OPTIMA 7300 DV |CP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
As 100 pg/mL 98.9 ug/mL 3103a° Pb 50,0 pg/mL 48,7 pgimL
Tl 100 pg/mi. 96.7 pg/mL 3158* Se 50.0 pg/mL 49.6 pgimL
Cd 50.0pgimL  49.4 pg/mL 3108

*= inficates NIST SAM T - Indicates CRM (when NIST SRM iz nol aveilable)

Reference Multi: Lot# 1-121MKB, 1-07MKB

Refer to side 2 for details of cerlification.

Balances are callbraled with weighl sets traceable o NIST.
We guaran_tce that our Per_kln_Elmer Pure Atomic Speclroscopy Standards are stable and accurate to £0.5% of certified
untdl e expirmbon date, feed the s are kept ghtly :-ppac! and stored under normal laboratory

SRM
3128
3149°

conditions. This vaius iz the sum of rallve errors 3 with L y ! pipetting, ano diluting to final

vohane. For these salulions we use high punly acids, ASTM Type | water (18 megehm doutle deionized) and ksached.
Triple-rinsed betes, Al glassware used js glass &,

' ) Cartifying Officer: t\f . &‘ﬁ!&’{/)

PerkinElmer’

PerkinElmer, Inc.

U.S.A. Tei: 1-203-925-4600
0.5.A. Toll Fres: 1-800-762- 4Il|]ll

Visit www.peckinelmer.com/lasoffices for a complere lls:mg of our global affices.




Details of Certification

This Certified Reference Material (CRM) has been prepared and certified under an ISO 9001 system consistent with
the following guides:

Guide To The Expression Of Uncertainty In Measurement 1997

EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition

ASTM D6362-98 Standard Practices for Certificates of Reference Materials for Water Analysis

ISO Guide 34: General requirements for the competence of refercnce materials producers

1SO Guide 17025: General requirements for the competence of testing and calibration laboratories

ISO Guide 31: Contents of certificates of reference materials

NIST Technical Note 1297: Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results
1LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers

Instructions for Use:

Primary usage of this CRM is in ncat form or by serial dilution with a matrix of purity at or greater than the purity of
the original matrix solution. If dilution is required the diluent must be compatible with all present certified analytes
and contain stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike,
again with appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to
use and never pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly
cleaned and leached prior to use. Dilutions should be performed only with Class A volumetric glassware.

Method of Preparation:

Clean laboratory practices and techniques have been used throughout the preparation. All materials, equipment,
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm
doublc deionized water, acid-lcached triple-rinsed bottlcs, and Class A glassware have been used in all preparations.

Homogeneity:
Random, replicate samples of the final packaged material have been analyzed to prove the homogeneity in accordance
with our internal procedures. This is consistent with the intended use of the Certified Reference Material.

Statistical Estimator and Confidence Limits:

The certitied value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as:
X = x+/-U, where X = True value (Labeled Value), U= Expanded uncertainty

U=ku_ where k=2 is the coverage [aclor at the 95% conlidence level

u, is obtained by combining the individual element standard uncertainty components u, and u —‘/Zu :

Ak
S%Calibration

.' b PC CALIBRATION CENTER CO.,LTD.

wwﬂihlr.nllhlll“ athit 57 Sukbumvit 10171 Bangehak Prakhanong Bangkok 10260
[el2 66 (0) 2185-4333 Fax: +060 (0) 2185-4424
wabsite : tip/www.spegroup co th

Certificate bf Calibration

Equipment: SPECTROPHOTOMETER  Certificate No - CNG 180438 :
4_‘-\‘\\.5
Model 7230 Issued Date 27 Oclobur 2018 i
NSCTISITS 17025
Serial No. (or 1D.): 2C41301043 Job No: KCALIB13763 Calibuation 6063
Manulacturer: KWF Page 1ot 2
Condition In Condition
Customer: MINE ENGINEERING CONSULTANT CO. LID

21115 JSP City Rangsitkiong 1, Rangsit- Nakhon Nayok Rd,
Soi Rangst- Nakhon Nayok 34/1, Prachathinat, Thanyabuni, Pathurn Thani 12130

Environment Condition:  Temperature 241 C T+ 01 o]
Humidity 57.2 %RH + 16 YeRH

Calibration Place: MINE ENGINEERING CONSULTANT CO. LID (Labotatory)

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

Soi. Rangsit- Nakhon Nayok 34/1, Prachathipal, Thanyabun, Pathum Thani 12130

Calibration By: Mr, Dumirong Boonsopon
Calibration Date: 22 Oclober 2018
The Method used In house method, SPCC-WI-24, base on ASTM E 27501 and ASTM E 387-04
Traceability: This certificale is traceable to the CRM mainlained by Nalivnal Instiute of Standards and
Technotogy (NIST} through Starna Scientific Limited
The standard for Wavelength Certificato No 62719 and 62718

The standard for Photoinatic Cerlificate No 62714
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i — 4 PC CALIBRATION CENTER CO. LTD.

S%Calibration

.is.“Wﬂtlm.nh.unn-illlll 57 Sukhuinvit 101/1 Bangchak Prakhsnong Bangkok 10260
Tel +65(0) 21854333 Fax: 156 (0} 2185-4424

website : hng /fviww spegroup co th

Cerlificale No.  C06180438 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 0.1 nm and UUC at 4 nm
Standard Wavelength Unil Under Calibration Carreclion Uncertainty
360 90 360.6 030 0,30
418 49 417.9 059 0.30
536 42 5361 032 030
513.44 512.9 0.54 0.30
528 89 5282 069 030
Photometric Accuracy {Absorbance)
Wavelenglh Slandard absorbancs Unit Under Calibration Correction Uncertainty
0.0000 0000 00000 0.0045
0.5508 0550 00008 0.0045
440 nm
0.72086 0719 00016 0.0045
1.0317 1.031 00007 0.0054
0.0000 0.000 0.0000 00045
05032 0504 -0 0008 00045
465 mn
06723 0672 00003 0.0045
0.9615 0.962 -0.0005 00045
0.0000 0.000 00000 00045
0.5192 0518 00012 0.0045
546 1 nm
06936 0692 0.0016 00045
09927 0.992 00007 0.0045
0.0000 0.000 00000 00045
05549 0.553 00019 00045
59U nim
07209 0.718 00029 00045
1.0321 1.030 G0 00093
0.0000 0000 0.0000 00045
05393 0538 00013 00045
sl 0.6886 0686 00026 00045
09817 0933 00017 00045

The End of Certificate

_J’.

SPCC-FM-CO6-07: 3 May 2016

i SPC CALIBRATION CENTER CO, LTD.

=_ Sol Wachitathamsathit 57 Sukhurovit 10171 Bangchak Prakhanong Bangkok 10260
Tel 166 (0) 2185-4333 Fax : 106 {0} 2185 4424
website : httpi//www.spcgroup.co th
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wwuvituou:  KCAL1813763

afiswrdasfla:  SPECTROPHOTOMETER qu: 723C wnouatas:  2C41301043
582w (3u) a7aNay (d9)
22 Oct 2018 sunsasada 22 Oct 2018 R
Und | Lirng Uné | Widlnd
General
= O 1. muauyseliatas O
A J 2. anuazaa ( dasldiadis, mulu-uaniatas) 2 ]
l 0 3. #ivd fa - e wptag (On-Off Swicth) ] [}
@ | o 4 tuna (Keypad) 7 | 0
= O 5 wihaa (Display, Screen Contrast) = O
Spectrophotometer
M [ 6.  usvaw'lviWa (Battery Backup) >= 2.5 VDC | [1
] O 7. &wyuiSanaimoindu (Wavelength Control) 1 O
M [ 8 arueInlu (Wavelength Check) 1 ]
O C 9. wuRvrindauas (UV < 3,000 hour) O O
O 10.  uwmasnudauso (Visible < 5,000 hour) = ]
[ M 11, daedauatudiate (Carousel Module) ) [
PH Meter and Conductivity Meter
M - 12.  #&ifaTnta ( Electrode and Connection Cable ) | O
] O 13, sdumrTrReautu Electrode (Level KCL ) O 8
W | 14, dhlinduraru Electrode (Dust Protection Hoed) | [l
] ] 15, #r¥usifawsa (Stand) | ]
Turbldimeter
B = 16.  dwawmguviangn (No Sample) 1 ]
[ i 17, szdumiidasdinvuasuie (>= 2.5 i 3.0) i .
Automatic titrator
(1 ) 18,  anvi Piston Burettes ] ]
Ll 1 19.  Function Rinsing and Dosing ) ]
[} X 20.  swuwviodoowuazadnsaidsenay ] Ll
WG/ anuiy (\ -
&) 62—}/

( Mr. Dumrong Boonsopon )

Service Engineer
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method
8 Hexavalent Chromium Filtration, Colorimetric Method
9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Method
11 | Mercury Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupted Plasma Method
13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 | pH Electrometric Method
15 | Selenium Digestion, Inductively Coupled Plasma Method
16 | Sulfide lodometric 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 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Catculation |
21 | Zinc Digestion, Inductively Coupled Plasma Method
10061381984

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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