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HAN1INTININTISH
e 2 pH Turbidity Total Total Total Sulfate | Total Lead | Cadmium | Arsenic| Zinc | Manganese
T (NTU) | Suspended | Dissolved | Hardness | (mg/L Iron | (mg/L (mg/L (mg/L | (mg/L | (mg/L Mn)
Froan Solids Solids (mg/L S0, (mg/L Pb) Cd) As) Zn)
(mg/L) (mg/L) CaCo,) Fe)
ey 2562 78 5.26 43 2,605 1,280 | 2,118 | 0.039 [ 0.006 | <0.001 | <0.001 | 0.050 | <0.025
Hguieu 2562 8.3 0.44 0.6 2,516 1,140 | 2,197 | 0053 | <0005 | <0.001 | <0.001 | 0.140 | <0.025
AULIOU 2562 8.0 253 21.6 800 440 507 | 0.558 | <0.005 | <0.001 | <0.001 | 0.083 <0.02
FUMAN 2562 8.0 1.76 ND 2,805 1,180 1,126 | 0.088 | <0.005 | <0.001 | <0.001 | 0228 | <0.025
w2563 8.2 7.98 1.6 2,775 1,180 | 2,155 | 0.058 | <0.005 | <0.001 | <0.001 | 0.005 | <0.025
guIeu 2563 7.9 1.10 0.8 2,435 1,160 | 3,112 | 0.039 | <0005 | <0.001 | <0.001 | 0023 | <0.025
AUEIOU 2563 7.7 12.1 7.8 2,090 400 2,213 | 0303 | <0005 | <0.001 | <0.001 | 0.007 | <0.025
FUNAY 2563 8.0 21.0 12.6 2,745 1,320 | 2,405 | 0.117 | <0005 | <0.001 | <0.001 | 0.038 | <0.025
ey 2564 7.8 5.86 7.2 2,440 1,080 | 2,168 | 0.152 | <0005 | <0.001 | <0001 | 0003 | <0.025
figuieu 2564 8.2 1.39 <5.0 2,565 500 2,334 | 0.138 | <0005 | <0.001 | <0.001 | 0003 | <0.025
fUBBU 2564 8.0 66.1 62.0 584 280 397 2.34 | <0005 | <0.001 | <0.001 | 0007 | <0.025
FUNAN 2564 7.9 6.99 5.0 2,335 1,120 | 2276 | 0.028 | 0007 | <0.001 | <0001 | 0005 | <0.025
HuAu 2565 7.7 5.28 5.3 2,616 1,380 1,513 | 0.057 | 0.006 | <0.001 | <0.001 | 0012 | <0.025
guisu 2565 79 2.15 <5.0 2,515 1,460 1,448 | 0.052 | <0005 | <0.001 | <0.001 | 0011 | <0.025
fUYIBU 2565 7.6 55.7 23.0 545 355 185 111 | <0005 | <0.001 | 0006 | 0016 | <0.025
FUNAN 2565 8.1 1.91 <5.0 2,410 1,260 994 | 0204 | <0005 [ <0.001 | <0.001 | 0010 | <0.025
NATGIY 5.0-9.0 - - - - - - | <005 | <0.005 | <0.01 |50 <50
fian w3 ludis Bulasewdust aeudaunug s18a |, 2565
nasge : anasgiRuamiiianu Wszani 3) Yszmanaznssunts danadeunind s s
NW.f/. 2537
NI ND = Not Detectable
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Tugrsiranaafogiiv

HaNIINTIVINTIZH
v 4« pH Turbidity Total Total Total Sulfate | Total Lead | Cadmium |Arsenic| Zinc | Manganese
ﬁu‘t\!m‘ﬂ ! (NTU) | Suspended | Dissolved | Hardness | (mg/L Iron | (mg/L (mg/L (mg/L | (mg/L | (mg/L Mn)
e Solids Solids (mg/L SO) | (mg/L Pb) Cd) As) Zn)
(mg/L) (mg/L) CaCo0,) Fe)
fiuaw 2562 8.2 6.83 2.0 2,585 1,320 | 2,171 | 0019 | 0.006 | <0001 | <0001 | 0057 | <0025
guiou 2562 8.2 0.45 ND 2,556 1,100 | 2,066 | 0.170 | <0005 | <0.001 | <0.001 | 0.049 | <0.025
AU 2562 8.0 23.6 18.2 815 240 572 | 0405 | <0005 | <0.001 | <0.001 | 0.032 <0.02
TUNAY 2562 8.0 0.83 ND 2,830 1,200 859 | 0.039 | <0005 | <0.001 | <0.001 | 0230 | <0.025
LAY 2563 8.3 12.9 1.2 2,730 1,180 | 2,389 | 0.107 | <0.005 | <0.001 | <0.001 | 0006 | <0.025
1nuIBu 2563 8.1 1.94 0.4 2,470 1,220 | 2,433 | 0.019 | 0005 | <0.001 | <0.001 | 0.008 <0.25
AU 2563 7.8 8.71 7.6 2,180 920 2,228 | 0.058 | <0005 { <0.001 | <0.001 | 0.009 | <0.025
UL 2563 8.0 20.6 10.2 2,770 1,400 | 2,574 | 0.156 | <0005 | <0.001 | <0001 | 0022 | <0.025
LAY 2564 7.9 5.08 5.5 2,525 1,100 | 2,735 | 0.104 | <0005 | <0.001 | 0.0020 | 0006 | <0.025
Nguiou 2564 8.2 115 <5.0 2,585 1,200 | 2,516 | 0.128 | <0.005 | <0.001 | <0.001 | 0.003 | <0.025
AU 2564 8.1 88.3 45.5 580 295 393 2.35 | <0005 | <0.001 | <0.001 | 0010 | <0.025
TUNAY 2564 8.0 3.6l 8.5 2,355 1,080 | 2,214 | 0.104 | 0006 | <0.001 | <0.001 | 0008 | <0.025
BuIAu 2565 7.8 5.36 <5.0 2,616 1,340 1,555 | 0.090 | <0005 | <0.001 | <0.001 | 0.006 | <0.025
Nguieu 2565 8.1 2.17 <5.0 2,585 600 1,372 | 0.042 | 0005 | <0.001 | <0.001 | 0.005 | <0.025
AU 2565 7.9 54.3 24.5 645 410 214 1.33 | <0005 | <0.001 | 0006 | 0029 | <0.025
$UIAN 2565 8.2 1.61 <5.0 2,415 1,240 1,080 | 0.185 | <0005 | <0.001 | <0.001 | 0011 | <0.025
MAIFIU 5.0-9.0 - - - - - - i <005 | <0.005 | <0.01 | <5.0 <s5.0
fin . 134 luils @u'hseusiuy aeudaunud s1ia , 2565
nasgy : anasguguamihimnu Wszand 3) Yizmeraznssunts funadeuudana afud 8
W.f. 2537
HUHA : ND = Not Detectable
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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?

2 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method™

3 Cadmium Digestion, Direct Air-Acetylene Flame Method®

4 Chemical Oxygen Demand Closed Reflux, Titrimetric Method™®

5 Cotor ADMi Weighted-Ordinate Spectrophotometric
Method?

6 Copper Digestion, Direct Air-Acetylene Flame Method?

LT Cyanide Distillation, Colorimetric Method™

8 Formaldehyde Distillation, Colorimetric Method !

9 Free Chlorine lodometric Method”

10 Hexavalert Chromium Cotorimetric Method™?!

11 | Lead Digestion, Direct Air-Acetylene Flame Method®

12 | Manganese Digestion, Direct Air-Acetylene Flame Method?

13 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method'?

14 | Nickel Digestion, Direct Air-Acetylene Flame Method®

15 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™?
2) Soxhlet Extraction Method™?

16 pH Electrometric method®

17 Phenols Distillation, Direct Photometric Method!?

18 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

19 | Sulfide 1) lodometric Method®?
2) Methylene Blue Method'?

20 | Temperature Laboratory and Field Methods™

21 Total Dissolved Solids Dried at 180 °C'4

22 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method?

23 Total Suspended Solids Dried at 103-105 °C'?
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24 Trivalent Chromium...
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24 Trivalent Chromium

25 Zinc

Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®
Digestion, Direct Air-Acetylene Flame Method?
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2. APHA, AWWA WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

s Emainsyivnasunafvuarna oW fiiins neditonanfeudbuaiivlssou nsulssugramnssy s, o blools oo

3ol

usingyeyd dasanniie)

vayn%mimw

wospansibnifiiime




AMANUINT 2

FIBNUHANIINTIVIATITHAMMNTUNAGON

































~
|l MANUINN 3 ll

MNAIFIUAUMNAUNIAADN



MINING ENVIRONMENT CONSULTANT £0., LTD,

asgrganinemaluussemialasiahl

A

wiEineg : * AuRdasvinga

.

fnnuduTLYesR s WIuAmLe 1 UssEn e gamgil 25 sruvaFua

- Ausio 1 T | Aualn s 9 | Auad 24 93l | Anad 1 don Auadn 19> — .
mIxafiy - —— - . - IEn1nseda
mg/m | ppm | mg/m | ppm | mgm | ppm | Wg/m | ppm | mgm' | ppm
Carbon Monoxide (CO) | 342 | 30 | 1026 | o - - -] - - | Non-Dispersive
. Infrared Detection
Nitrogen Dioxide (NO,) | 0.32 | 0.17 - - - - - -4 - - | Chemiluminescence
Sulfur Dioxide (SO,) 0.78 | 0.3 - - 030 | 0.12 - - 0.10 | 0.04 | Pararosaniline
Toral Suspended ‘
Particulates (TSP) - -0 - - 0.33 - - - 0.10 - | Gravimeric-High
Volume
Particulate Matter - -0 - - 0.12 - - - 0.05 - | Gravimeric-High
< 10 microns (PM-10) . Volume
- Ozone (O,) 0.20 | 0.1 . - - - - - | - - - | Chemiluminescence
Lead (Pb) - - - - - 1.5 - - - Atomic Absorytion
Spectrometer R
Fan : dszmimRaznssun s funadeuur s iiuf 24 wa. 2547

P oS



MINING ENVIRONMENT CONSULTANT CO.,LTD.

wasguguahlumanihiau

warifMuagaga” mumsinialssan

uamiaimsidlsland

diey qasIii” A " WM
aaR tastan | dsman | dazam | dezowm | dezan
1 2 3 4 5
I. | & nAuuazse (Colour, Odour - 3 5’ s’ 5 -
and Ta-stc)
2 quuail (Temperature) °C b 5 5 5 -
3. | snudunsauazaie . 5 5090 | 509.0 | 5090 -
4. | sondsuazain (DO)Y” P20 un/a. 7 £6.0 £4.0 €20 -
5. | §Ted (BOD) P8O " 3 *15 20 40 -
¢ | uusfiGungulndvefuvisnun P80 BuRBUY T #5000 | $20,000 - -
{Totwi Coliform Bacteria) 100 un.
7. | nuafGengufisealndvein P80 - 1 #1,000 { 34,000 - -
(Fecal Celiform Bacteria)
8. Tuase (NO,) Tumaiag un/a. 5 50 5.0 5.0 -
Tulasiou
9. o lwdlon (NH ) Tuwsiao - ¥ 0.5 0.5 0.5 -
Tulrsiu
10. | Wuea (Phenols) - 3 0.005 0.005 0.005 -
11. NVAAY (Cu) - b 0.1 Q.1 0.1 -
12, | fiada (Ni) - 5 0.1 0.1 0.1 -
13, | waniiler (Mn) . 5 1.0 1.0 1.0 -
14, | dned (Zn) - T 1.0 1.0 1.0 -
15, | uasbyu (Cd) ” T 0.005 * 0005 | 0005+ -
0.05°* | 005% | 0.05°* -
16. | Iasfivusiadneudur ” 5 0.05 0.0s 0.05 -
(Cr Hexavalent)
17. | Azfa (pb) - 3 0.05 0.05 0.05 -
18. | dsamianun (Total Hg) - B 0.002 0.002 0.002 -
19. wiiny (As) s ] 0.01 0.01 .01 -
20. | Ywo11ud (Cyanide) - 5 0.005 0.005 0.005 -
2. | fuluan NSl (Radicactivity)
- Aaduears weRaIA/A. T 0.1 0.1 0.1 -
- ATadwen ” T 1.0 1.0 1.0 -
2. | ansfapRsuazdniviang unJa, 5 0.05 0.005 0.005 -

»
AABIUNINUA (Total

Organochlorine Pesticides)




MINING ENVIRONMENT CONSULTANT CO.,LTD.

b v S a a v
mmgmammwuﬂmmmmmﬂu ("v)

wamitmuagaga” mumnm'u]::mnqmmmit
. - Ami : munisEdaslond v
ae s waA o tszian | dszian | dezian | dezan | dizan

1 2 2 4 5

23. | AdR(DDT) Tulnsndiva. ] 1.0 1.0 1.0 -

24. | TwryIriasdar (Alpha-BHC) - 15 . 0.02 0.02 0.02 -

25. | AnA3u (Dicldrin) " 3 0.1 0.1 0.1 -

26. | 6aA3u (Aldrin) - 3 0.1 0.1 0.1 -

27. | wimnaesuazisminae - 5 0.2 02 02 -
5ﬂan1¥9{(Hcpuchlor
&Heptachlor epoxide)

28. | wunlu (Endrin) - % Tlerwironssnuidaniins -

L nsnﬂeuﬁﬁmuﬁ

M UszmARLZNTIINT FaUIRdB LRI RTUT 8 (WAL, 2537) aunmuﬂ'\m’luws*s1~mmmnmmw }

uay sn’mqmn1ﬂﬁ~m‘maammvﬂﬁ W.Al. 2535 l?iN nmunmwsgmqmmﬂu t'luxmmmmﬂu
AR luswRvenguny studsenemiald da 111 aeudl 162 asTud 24 AUATLT 2537

wwing = I/ msuuddsstanunaniidmaug

b ¥ . L4 » »
Yzt 1 1ud uvdanhfiquaminiianinausssund leedsmeimihnssinienssugadazion

wazasaidudsy Temiie
D mzgy Inauazu3Tnalaodesrumssinde laanunindrou
2) mwuwﬁuinmnssxmﬁ'ua»:éqﬁ%’ms:ﬁmfujw
3) nusyinfszuuiinmivowumdah
Uszinnit 2 Wun undain 18suihifennfenssuniedszmm wazannsadhalss Tombite
1) msthInﬂuaxu's'TnﬂTﬂua’auhunmhx-‘i'aismmdnﬁﬁauuazw’mns:mums
Yiutyaquawaiia ldeu
2) myeyFmidahi
3) misdszia
a) msiwﬁ'ma:ﬁmmqﬁ'1
uszani 3 War wnaniin 18amhRnefenssuuiedisnn tesmnsadhinlss Tombie
1) msqﬂTmuazu’s’Tm'{ﬂuﬁ'md'mmsshxf;aisnmuﬂniﬁauun:vhuns:mums
Yiudpsquniminialudeu

2) MITINYEAT




MINING ENVIRONMENT CONSULTANT CO.,LTD.

nnIgiguammithamanin@Ifu (@)

Usziand 4 14un lmziaﬁ'rﬁ'1§'§'utf17;401nﬁvnssyu14ﬂs:mn uazeunsadhnlss leniie

i) msqﬂTnﬂua:u‘s“inﬁTﬂuv’\'wimmssiu-?;e‘(sﬂmmlnﬁriauua::imns:umms
ﬂs"uﬂ;aqmmmfw?ﬂﬂf‘fau

2) NIQARINATIY

Ysziand 5 s undahfldiuhainfns sz tezmusadudss Tenfifte
MIRUUINY .

2 fmupsunasg e lumdninszond 2 - 4 dmivunaninszand 1 Widhaldan

B33UYIA tazuvdninlszand s Tifmuas

3/ 1 DO WhunannasIuiIgA

5 Hularwsssund ‘

5 gangiveninzdeshiganiqunaiinusssunanu 3 eswnsaidua
. dl?iﬁﬂ'ﬂuns:é’u'lugﬂum caco, luifiunti 100 Hadniusednas

- ~.f1‘7if:m1uns:ﬁn'luzﬂvaq CaCO, tiuni1 100 adnTuAGARS

c R QIE ToIC 1Tt
' ¢ o P . o [ S < a o « v -
P20 ﬂuﬂasquwam 20 "MNMTATHUIVUADYIIU NIV UATVNAVU IR TV VB UIIADBIUB
. ¢ d ‘o . - o2 = o . . 4
P80 svesiFulnaf 80 snmisinnudisiiniMmainuafiNuNATIvTo VB IRB B

unJ/a. Laansudas

va.  Jadans
P~ < -
MPN 18UN.12U. Y178 Most Probable Number




‘ A l
MANHINN 4

PNAIMITOUNBUANINYNADIVDAATDIND



maglnenseansaeuiisunnugadesveunisdilanslnTatazasiadns ergunmaunaden

518M1915297A

n3eadionsanin

4 o« a I
NIININTIDNATICH

ﬂ1‘591‘iﬁﬁﬁ’ﬂﬂmﬂ]"ﬂi’)lﬂ]ﬂrluﬂ‘i‘iﬂlﬂlﬂ

- Total Suspended Particulates

- High Volume Air Sampler & Blower

-No. 11,11
-No. 15,15
- No. 19, 19
-No. 21,21
- No. 23,23

- No. 24,24

4 4 oA
YOI TOIUD

FainFeaile

- Electronic Balance S/N.14245322

P3N IR
1. pH

2. Total Suspended Solids
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5. Total Iron
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7. Cadmium
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- pH Meter S/N JC00085

- Electronic Balance S/N 1228510730
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- Spectrophotometer S/N 752812006

- Spectrophotometer S/N 752512006

- Atomic Absorption Spectrophotometer

S/N. 8516

Atomic Absorption Spectrophotometer

S/N. 8516

Atomic Absorption Spectrophotometer

S/N. 8516

Atomic Absorption Spectrophotometer
S/N. 8516
- Atomic Absorption Spectrophotometer

S/N. 8516

REPORT: MM_N7: NAMSIN PATANA GYPSUM/2022/JUL-DEC/CAL.DOC




) TiSCH ENVIROMERTAL, INC.
P 145 SouTH MIAMI AVE.
. ; ! VILLAGE Of GLEVES, OH 45002

_ 513.467.9000
' S c H 877.263.7610 YOLL FREE

513.467.9009 rax
WWW.TISCH-ENV.COM

AIR POLLUTION MONITORING EQUIPMENT .

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Jul 26, 2017 Rootsmeter S/N 9833620 Ta (K) - . 298
Operator Tisch Orifice I.D. - 1413 Pa (mm) -  748.03
. METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR © START STOP VOL'ME TIME Hg H20
Run # (m3)} (m3) {m3) {min)} {mm) {in.)
1 NA NA 1.00 1.4110 3.2 2.00
2 NA. NA 1.00 0.9950 6.3 4.00
3 NA NA 1.00 0.8880 7.9 S.00
4 NA NA 1.00 0.8450 8.7 5.50
5 NA NA 1.00 0.6970 12.7 8.00
DATA TABULATION
(x axis) {y axis) (x axis) (y axis)
Vvstd Qstd » Va Qa _
0.9800 | 0.6945 1.4030 0.9957 | 0.7057 0.8926
0.5760 0.9809 1.9842 0.9916 0.9966 1.2623
0.5738 1.0966 2.2184 0.5893 1.1141 1.4113
0.9728 1.1812 - 2.3267 0.9883 1.1696 1.4802
0.9678 1.3881 2.8061 0.9830 1.4103 1.7852
Qstd slope (m) = 2.02255 Qa slope (m) = 1.26649
intercept (b} = -0.00092 intercept (b) = -0.00058
coefficient (xr) = 1.00000 coefficient (x) = 1.00000
y axis = SQRT[H20(Pa/760) (288/Ta)] vy axis = SQRT[H20(Ta/Pa)l

CALCULATIONS

vetd = Diff. Voll(Pa- lef Hg) /7601 (298/Ta)
Qatd = Vstd/'r:.me

Va = Diff Vol [(Pa-Diff Hg)/Pal
Qa = Va/Time
For subsequent flow rate calculations:

Qstd = 1/m{{SQRT(H?O(Pa/760)(298/Ta))]- b}
Qa = 1/m{[SQRT H20(Ta/Pa)l- b
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

¥, CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

NSC-T1S1-TIS17025
CALIBRATION 0008

TEL.0-2717-3000-24  FAX.0-2719-9484

Cert.No.: 16CH1145

Page.: 1 of 3

Certificate of Calibration

Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :
Made in :

Submitted by :

Ambient Temperature :
Rejative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :

Pornthippa Tameyakul

) Ponpan Paipim

(

( ¥) Malee Butkruea
(

( ) Saithip Meangmai

Issue Date :

pH Meter
pH 1200
JCO0085
PHM-005
YSI
China

Environment & Laboratory Co.,Ltd.
53/3 Moo3 Ravadee Road, Taladkwun, Muang,
Nonthaburi 11000

(25 +/-2.5) °C

(50 +/- 15) %

In -house method :

- CP-CH5 : based on direct measurement by
using standard voitage calibrator and

certified reference material (CRM)

- CP-CH8 : based on comparison technique by
comparison with reference standard thermometer

Walalak Sirithean

Waly,

Approved Signatory

9 August 2016

The Uncertainties are for a confidence probability of approximately 95%.

This cenificate may not be repraduced other than in full, except with the prior written

appraval of the head of Corporate Services 3 . Equipment Calibrauon and Testing Services

A 0050882



Equipment :
Model :

Serial No. :

ID No. :

Manufacturer :
Received Date :
Condition As-Received:
Calibration Date :
Reference :

Condition of this calibration resuit

1. Reference Standard Instrument

pH Meter

pH 1200
JC00085
PHM-005

YSI

3 August 2016
Used ltem

6 August 2016
1608-0099DC-1

T

Cert.No.: 16CH1145 .-
Page.: 2 of 3 23

Instrument Model Serial No. ID No. Cert. No. Due Date 7
1) Document Process Calibrator 741B 9771002  130RC016 15E3885 15 Nov 2016 w,
2) Ref. Standard Thermometer 1523 2188080  130RC044 161563 18 May 2017 ¢
This certification is traceable to the International System of Unit maintained at:- g ”
- Traceable to National Institute of Metrology (Thailand), NIMT \f
2. Reference Standard Materials : pH calibration standard : Wf*
The calibration of the standard buffer solution is perfomed by two-point ‘\‘;
calibration using glass electrode. \?:
(Traceable to Danish Institute of Fundamental Metrology (DFM))
Material Manufacturer Lot. No. Exp. date
pH 4.004 Radiometer C02286 14 Apr 2020 */ff
pH 6.999 Radiometer C02291 28 Apr 2020 \
pH 10.011 Radiometer C02295 13 May 2020
3. This certificate was certified only for the instrument we calibrated. 7"{:’77
4. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Resuits
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)
Standard
Unit Under Nominal Voltage Actual Reading Uncertainty of | Coverage | s
Calibration Value Input Measurement factor 7
pH mvV mv pH (tmV) k

pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.:JC00085 7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.3 10.00 0.058 2.00 w_,

a 0761235



Equipment :

pH Meter Cert.No.: 16CH1145
Model : pH 1200 Page.: 3 of 3
Serial No. : JC00085
ID No. : PHM-005
Manufacturer : YSI
Received Date : 3 August 2016
Condition As-Received: Used ltem
Calibration Date : 6 August 2016
Reference : 1608-0099DC-1
Calibration Results
Function : pH Measurement
Performing three — buffer standard curve using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) (*) k
pH Electrode 4.004 4.02 1447 0.0084 2.00
SIN.:- 6.999 7.01 -32.2 0.0093 2.00
10.011 10.01 -204.9 0.014 2.00
Function : Temperature Measurement
(* ) Without adjustment
This equipment was connected with Temperature Probe;
- Model: -
- Serial No. : -
Dimension of probe;
- Length : 120 mm.
- Diameter : 3 mm.
Immersion Depth : 100 mm
Calibration Standard uuc* Uncertainty of Coverage
Point Temperature Reading Error measurement factor
(c) (c) (’c) (c) (t°c) k
25.0 24.999 25.0 0.001 0.20 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty mulitiplied by a coverage

factor k,

providing a level of confidence of approximately 95 %.

-00o-

el

a 0769697




Calibration Laboratory
Mettler-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320

Tel: 027230300 Fax: 027196479

METTLER TOLEDO

TS X hitp:Avww.mi.com
CALIBRATION 0062 Cerlificate Number:  CCW-4192-16 /C
CERTIFICATE OF CALIBRATION Page: 1 of 4
Customer : ENVIRONMENT & LABORATORY CO., LTD.

Request Number :
Object / Equipment :
Calibration :
Manufacturer :
Model :

Serial Number :

ID Number :
Agreement Number :
Date of Receipt:
Date of Calibration :
Condition of Equipment :
Place of Calibration :

Comment :

Date of Issue :

Calibrator :

Approved by :

53/3 Moo 3

T.Talad Kwan, A.Mueang
NONTHABURI 11000
LD
Electronic Balance / Scale
Single Range

METTLER TOLEDO
AL204

1228510730

ABN-002

SCL16090147

September 27, 2016
September 27, 2016
Good

304 ROOM

N/A

September 28, 2016

Mr.Chawalit Martsuloke
Mr.Santi Jitniyom

(] Mr.Surachet Sukkate

Approved Signatory
B

The contents of this cedificate may be published of reproduced of Dassed to a third party only in full, except with the prior wrilten approval of the Cafibration Center, Mettier-Toledo {Thailand) Ltd.

FOBIC by Mertier-Toledo{Thadand) Lended Rev. 2a

Thes s an orsginal document

I



METTLER TOLEDO

Calibration Laboratory
Mettler-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320

g L= Tel: 027230300 Fax: 027196479
NSC-TISETIS 17025 hittp:/Awww.mt.com
CALIBRATION 0062 Certificate Number:  CCW - 419216 /C
Device Page: 2 of 4
Model : AL204
Serial Number : 1228510730
Calibration ; Single Range
Capacity : Max 210 g
Readability : 0.0001 g
Results of Calibration : Without Adjustment

1. Repeatability

For Weighing Range 1 Nominal Value (g) Standard Deviation (g)
Max Capacity = 210 20 0.00005
Readability =  0.0001 g 200 0,00008
For weighing Range 2 Nominal Value (g) Standard Deviation (g)
Max Capacity = - - .
Readability = - g - .
2. Departure of Indication form Nominal Value
For Weighing Range 1
Nominal Value |Conventional Value| Mean of Indication Correction Uncertainty Coverage Factor

(g (9} {9 {9) (9) k
0.2 0.20000 0.20000 0.00000 0.00013 210
0.5 0.50000 0.50000 0.00000 0.00013 210
2 2.00001 2.00003 -0.00002 0.00013 210
5 4.99998 4.99997 0.00001 0.00013 2.10
10 9.99996 10.00003 -0.00007 0.00013 2.09
20 20.00000 20.00007 -0.0000 0.00013

50 50.00002 50.00010 -0.00008 1.00014

100 99.99995 100.00003 -0.00008 0.00020

150 149.99997 150.00007 -0.00010 0.00027

200 199.99994 200.00007 -0.00013 0.00034

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied byé,overage factor k

as per listed in table above,which corresponds to a confidence level of about 95%.

FOBIC by Mettier: 1okndo(Thodund) Lented Rev. 23

This 1 an onginal documant




METTLER TOLEDO

Calibration Laboratory

Mettier-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tel: 027230300 Fax: 027196479

http:/Awww.mt.com
Certificate Number:  CCW.4192-16/C
Model : AL204 Serial Number : 1228510730 Page: 3 of 4
For Weighing Range 2
Nominal Value |Conventional Value| Mean of Indication Correction Uncertainty Coverage Factor
() (9) (9) {9) {9) k

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by coverage factor k
as per listed in table above,which corresponds to a confidence leve! of about 95%.

3. Eccentricity or Off-Center Loading

3 by

] -]

Test load between 1/4 and 1/3 of the maximum capacity, typically placed between 1/2 to 3/4 of the distance from the centre of the load

receptor to the edge.
For Weighing Range 1 For Weighing Range 2
Test Load 100 g Test Load -
Position Indication (g) Position
1 100.0000 1
2 100.0002 2
3 99.9999 3
4 99.9998 4
5 100.0000 5
Max Deviation 0.0002 Max Deviation

FOBAC vy Mettier Tolndo(T hasiend) Lamted Rev, 23
This % 80 original document




METTLER TOLEDO

Calibration Laboratory

Mettler-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huaykwang, Bangkok 10320
Tet: 027230300 Fax: 02719 6479

http://www.mt.com

Certificate Number : CCW-4192-16/C

Model : AL204 Serial Number : 1228510730 Page: 4 of 4

Environment condition :
The measurement was carried out inthe 304 ROOM
under following environment condition :
Temperature: 264 °C to 268 °C
Humidity: 58.6 % to 593 %

Measurement method :

The calibration was performed by using Calibration Laboratory’s in-house calibration method # CP / W002 / 05 based on
* UKAS LAB 14 : Calibration of Weighing Machines " ; edition 4 / November 2006

The balance/scale was calibrated by ptaced standard weights on the weighing pan. The standard weights used for calibration are made
of stainless steel a density of approximate 8,000 kg/m*® on the basis of weighing at air density of 1.2 kg/m® and a temperature of 20+2°C

Reference standards instrument :

Instruments OIML Class Model Serial/Controf No. Certificate No. Due Date
Standard weight set METTLER TOLEDO  E2 1mg-200g WS22 M151119 Apr 25, 2017
Humidity & Temperature Meter VAISALA - HM34 IN24 16H405 Feb 07, 2017

Measurement uncertainty :
The given extended measurement uncertainty is the standard uncertainty of the measurement muttiplied by an extension factor k ,
which corresponds to a confidence level of about 85% for a normal distribution. The standard uncertainty was calculated according to M3003

Traceability: The measurement is traceable to following national standard, which realize the physical unit of measurement (SI).
- Nationat Institute of MetrologyThailand {NIMT), through Metrological Center SCI ECO Services (Calibration No,0244)

- Physikalisch Technische Bundesanstalt (PTB) through Technogy Promotion Association (Thailand - Japan } (Calibration No,0008)

End of Report

FOB3C by Menier. T oledo{Thadand) Limded Rev. 2a
Tha n sl Wl




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NS
CALIBRATION 0008

TEL.0-2717-3000-24

FAX.0-2719-9484

Cert. No
Page

Certificate of Calibration

Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :

Submitted by :

Location :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

(/) Pornthippa Tameyakul
()

Malee Butkruea

Issue Date :

Hot Air Oven
UM 400
B493.0613
CHO-01
Memmert

Environment & Laboratory Co.,Lid.
53/3 Moo 3, Ravadee Road,
Taladkwun, Muang,

Nonthaburi 11000

Room No.: 303

(26 %10 )°C
(50 + 30 )%

Viporn Tantiyawutti

WMol .

Approved Signatory

26 July 2016

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

approsal of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

C-TISLTIS17025

.. 16TM1916
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Equipment :
Model :

Serial No. :

ID No. :
Manufacturer :

Received Order :

- Condition As-Received :

Calibration Date :

- Reference :

Procedure Used :-

Hot Air Oven
UM 400
B493.0613
CHO-01
Memmert

14 July 2016
Used ltem

14 July 2016
1607-05180C-1

Cert. No.: 16TM1916
Page.: 2 of 3

Calibration were conducted using in-house calibration procedure CP-OT02 according to direct
i measurement method with Data Acquisition which connected with Resistance Temperature

. Detector ( RTD ).

The temperature scale used was based on ITS-90.
- Condition of this resuit of calibration

" 1. Reference standard instrument:-

Instrument

1) Data Acquisition

Model
34970A

Serial No.
MY44060450

Cert. No.
161380
~ 2. This result of calibration was found accurate as shown on date and place of calibration only.

3. This certification is traceable to the International System of unit maintained at :-
- National Institute of Metrology Thaitand. ( NIMT ).
- National Institute of Standards and Technology (NIST), The United State of America

" Result of Calibration :-

(™) Without Adjustment

" Function of UUC* : Temperature Source

. Fresh air setting :

Close

Due Date

13 Mar 2017

Environment during calibration

7, s
r'y (<]
1 3
g (ref)
?
H ' H2
6 |
o 8
*: 7
______ -}
Wiz 7 l§ c D
 / b2 b

A

Probe Installation Details :

Dimension of Chamber :

5 ¢ b=
a= m
W =
b= 5 cm
H=
c= 5 cm )
Capacity =

AR Bginning End
Temp.(°C) 32 30
REL.Humid.(%) 67 61
AC Supply (Volt) 230 230 |
Position : | Ref. Std./ID No.:
1| 14RTDIOT
|2 | 14RTD102 |
3 | 14RTD103 |
4| 14RTD104 |
|5 | 14RTD105
033 m 8 14RTD106
040 m 7 | 14RTD107
040 m 8 14RTD108
0.05 m? 9 (ref) 14RTD109 |

il

a 0759611
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. Equipment : Hot Air Oven Cert. No.: 16TM1916
" Model : UM 400 Page.: 3 of 3 i
. Serial No. : B493.0613 i

1D No. : CHO-01
Manufacturer : Memmert
"Received Order : 14 July 2016
"~ Condition As-Received : Used ltem
. Calibration Date : 14 July 2016
__Reference : 1607-05180C-1 s
- Result of Calibration :- (*) Without Adjustment :
"~ Function of UUC* : Temperature Source f
Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage Y”%‘
Point Setting | Reading stability uniformity Variation Factor §
(c) | (c) | (c) (£°C) (°C) (°c) | (#cC) k “
104.0 104.0 104.0 0.12 0.67 1.1 0.40 2
Calibration Measured Temperature (°C) e
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) f
104.0 103.834 | 103.955| 103.688 | 103.960 | 103.937 | 103.616 | 104.597 | 104.142 | 104.264
This instrument was control by temperature controller Sigma, model SFN48. ;%,
Average™ : The average of 30 values in each position.
. Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor. \‘“‘
: Temperature 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. ;
: Overall Variation : The Difference of the maximun and minimum measured temperatures throughout observation. %
= UUC* : Unit Under Calibration }
. Note : The reported uncertainty of measurement was included stability and excluded uniformity . /
. v
The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage ,,
-factor k, providing a level of confidence of approximately 95 %. f
A

~-000o-
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a 0759612















“ MANUINN 5 .I

v A d' A a w
ﬁmamﬂaﬂwaumﬂ



B

L

4. vpmvm ': fien
' TINW




ol

o




i




i

;3

L




~
HMANHINN 6

Han13NIIVTUNIN

vaInunNHlsza 1 2565












70 [wig wedfigns nedy 45 14.9 78 | 7300 | 296 55 35 8 néd

71 [wg Sl A325M 43 143 83 | 5400 | 265 41 44 10 Un@

73 |wig nadns azluinn 44 14.4 80 | 8100 | 257 57 30 8 nd

74 e MgAs ity 40 13.5 94 | 5800 181 61 25 10 Un@

75 e aviud Taan 49 16.5 95 6900 186 43 46 6 ina

77 |wg nsive aimis 50 173 82 7100 243 48 37 9 madeiimazgiinfivieiine Bl e
78 |1e gas s 42 13.5 77 7300 | 318 39 50 6 Un@

79 |ww adin &3 40 13.1 89 | 5800 | 253 62 30 5 Un@

80 [ anide ldudn 44 14.3 61 | 9100 256 58 33 6 in@

81  [1w uia gMm 43 14.1 92 | 4800 | 296 57 31 7 Un@

82 |ww @375 Imseda 42 13.4 78 6900 322 45 42 5 midsiinnzgiudnieiineilusime
83 |wa uas whlug 45 14.7 81 | 12900 | 459 56 34 6 miadenvngan1ad

85  |washiing mesziadg 39 13.2 81 | 6000 | 326 57 37 4 Un@

86 |waa¥mii yana 42 13.8 76 | 9100 | 382 60 32 6 n@

88  [wa wsmsen wulszm 36 12.0 73 6100 358 44 47 6 arsudindudenedlunariiosn h1nd
92 |wo tes mraiieu 39 12.5 89 8400 259 70 20 8 iné













68 |w1g uuas ﬁa’&'uqné 38 3.18 78 3.18 100 anugleaind
69 [insglsrssa meads 1.89 65 1.89 100 @ hdaafimisdiansveed: Arse0nAEIMBATI IS
70 |y mﬁﬁqné ALY 26 3.64 86 3.64 100 anuglealnd
71 e sutles a335m 41 3,27 79 327 100 anugilenilnd
73 |we nadns azluina 50 | 3.3 83 3.07 98 anugileailnd
74 |w1a migydAs ity 50 1.98 65 1.98 100 finInlp@siniss i sumed: A1seanmIdan B NANE
75 [ e Taan 54 3.12 77 3.12 100 anugleailnd
77 | nsivel a3 22 3.44 85 3.44 100 anugleailnd
78 |wie g@s musuid 26 2.68 80 2.47 92 anugileaind
79 |wig aiin @13 57 2.03 65 2.03 100 s hdadiinshian s ArseenmEsmaaiiaie
81 |y ui3 g 48 2.71 76 2.71 100 anugenilnd
82 |we @375 dasnda 62 2.89 77 2.89 100 anugienilnid
83 |wa uas whlua 57 2.74 79 2.74 100 anugleailni
85 |weshfing maeszidg 43 3.14 85 3.14 100 anugleailnd
86 [u1a qe¥mv yana 35 268 80 2.47 92 anugilealnd
88 [wa wsassn Wulsem 28 2.71 75 2.71 100 anugleailnd
92 |wia ties mIvABY 60 2.04 65 2.04 100 amhediimsianisvmned ArseenAFImETInIaIe


































mmmsﬂmﬁ’maazuﬁ“’lmwanszﬂuaaanﬂé’au

HAZMNNINIAAMNATIVADUAUNWAUNIAADHN



C

. - ..',':_ : ﬁ 5 : v "
. | WAy }
RIS HS ST At N TANANSLMERAIRRAY TS INTS LD 1R

snes 4 s o e é a w ° o 4
WS 16 19 A Svmln e mtammmﬁ 32-34/2535

'de

mmm 1 sauusun %mmsam

1. wwsnysieeiusansynudenIndeun s fuel us Ny

1.1 THIUAM OV HaME NUUA AIWENLILAY 5 UAY dasATumINLNBENTY
S (AT LATIMNATILAIATETONE 1BV A 45 avn

- Y . L 4 ‘I -
1.2 WETATITIN OS99 1S R RURERE M T HSRN RITEITINS SIS 1IN 3T SO Luas
sazifpn LIRS,

5

.3 wiaSamd . funoviidenias L JessRna RITAS IS Taslimun 300 11as
ﬁ’nmn 300 Lums ﬁa~.2i~z 13 tu@AS ‘lm‘nnamtwm\maﬂmaammsm 45 8% wiow
msﬁmm;m 6 2515 imzmm‘!mm‘t 100,000 amnetums

1.4 '!m‘mmnhm 19 8n S5 M awwsumnm;nm Wi uarwsh 3 14
an s umy ehmsqm‘xmmsmsm "2

1.5 1m~mams*ammmnmm&n ¥ dav Ha wmsmzm
nazmmznau immﬁm‘ne 1 (UAT A0 1 LNAS ’ s

1.6 1m~;ua“umﬁm pMeelNIM 78. 554 ﬂeuﬁmma‘q

1mmﬂ1m1mma~zmmm§usamiaﬂnﬁ mmummmsm%m

ﬁem:m

1.8 1%13%@845%mw&7m1ﬁﬁ&ﬂ41wmmtmwm§énwmqm

1.9 mnmrmamﬂmudeusmxtm 30 mu. /. ua:‘imﬂmamm
waqsmﬁsm

1.10 "nﬁw"ﬁmﬁnmimqms gagtaumwaﬂmwwamu maam~c~
ﬁ\ms. aw%amae\

1,11 ‘mmmsmmmmm‘mmsm sm*nﬂma‘z ‘imzanmamm
naumﬁ‘nnswmﬁmwamw mmwlwﬁn

.12 W!ﬂ:ﬂ1ﬁﬁ?m5ﬁiﬁmﬁiﬂm'}iw 2 a3

2 masmsﬁﬁ‘xm‘im&ﬁmwmismwawm&u3aaau

M

1 AHA zmma‘m:ﬁatsmalmmwmmm 23 ﬂa«‘m‘lamamn

: 4 Tt

E'T -4

. < » AEEHITU
SasemIuA SewiemsigRlETIey 2x2 LS Arashnt FUAITRIL G sumadinis



l ) J ) , i I' 1,
Hll l||l ”” li;g i ' Il]

Iy
i

m 13 zmwmrlmmw i mum‘im

-

2.2 WIRIASUMITSaN ;<m11m1a3m1aamsnmmmw‘n ‘iﬁsmimmawauﬁﬁw

PRMTHLEUTATIAS mjaﬂaw (TR 11 NS A S IR AUROU L §B 93 AT SUMTI FUIAR
PRI RNPENE ROV JEVS ARSOSE B iR senesmsTA LS fOoYS R Vsl
RS WWAGANNTI BRI TN 18NS BN RRN W RIS IR A5
Fusounvzan L iwasasly

2.3 mm”&aﬁsmmﬁmﬁm mu-:va«éﬁ:az | ATWEAYIEN T Ldles 138 ma‘i'auwa\i ey
mmamsm Lmnmmwammanalﬁnswmm Wuauaﬂaazsamsmzmwma
zmmuarm A et mws;muamnan PSZRSUNINATMS D sMeansy meaﬁaa\.

ALNYS L UREU YA ARTN LA MY wuammqm%aﬂ Fasmanadw ummmmn WABuay

+
-

. »iﬁ‘?ﬂ"‘i‘.} é&*%m SRTEMITY NI Lo W I A R S e 51y
ﬂa_\'mﬂanszzmszu adou muummmﬂmnwmmunu‘nwmnunmmnmé\um
ua;mm%mwmam‘mm § mmmmmumm»mmm el way ;avmems

&1 kuntsuazd -umm*: mznﬁatm ;wm’mﬁmw1

-

-3 5m}i‘ﬂ§'%d LMUa\lﬂ 'Ntn man 1 HﬂﬁNLﬁ awaaeg%w,a 1fuasuaz lS’Jﬂ‘lﬂ\}

AL 3 iﬁﬁ‘l'!'smﬂt‘ﬁﬁw'}ﬂ“ﬁ’ﬁmmﬁaﬂ? 'MﬁTﬁﬂéﬁmmmﬁm mamﬂau

ﬁaziﬁmmwa

1.4 ﬂmmﬂﬁmmwaﬁmmm‘nrmm w3 oaw ﬁt na 3 thay ey 2 deliecas

»ﬁm'ﬁas’naansm ;mu‘umﬂumhxmmuwmm 34/253s dmbn 1 @6k KA

a3 2340 u}a sHansm Lmsﬂ UEURSA waiﬁ,.muuasn 33/ 2338 mimmwmbﬂmm
mwﬁaqawwvsmm 33/2833 m’;mmm 2. 3 uaz 4 ‘lmswsmﬁtﬁﬂ
MIm mez mm%‘xms .mmmmm‘éme

3.7 gAY ﬁmm&n&ﬂﬂmﬁmmwmvmmn 32 2/2838. 'mmmamn‘nnmq
miggﬁqﬁ'i%ﬁbﬁzﬂ'luhﬂ 34/25 35 lwss LmuaW’lmBﬂaaum-mmx}ainmﬂnam%q
AN Ty ’ﬁliﬂaﬂ‘i' M‘s.mwms yganiTm nmaqwq ;Wzt?amrﬂ ua; ,g
m»mmn 34/2538 smﬁmwmn?umnmmimwwmsﬁ 34/2535 AW

mnm"mmﬂ.m'm .o~ a v . 4
2.8 ,mmsﬂnnwwmnaaam (Reniwan 2 deil N3 US LA RANIMINLEN 3

- ' i :
aavmmmm 3 rwa’n%‘nmazﬂamnuam u’um»m ﬁ‘iﬁ‘)’ﬂ)ﬁl}ﬁh‘i'}—hﬁ\i PRI

3
Zoam nmnm,:m 5m1msasn‘zaun 3 1304 ERZH IR INSY. mu.aramainaa&

ﬁ?‘\mﬁ





