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in open pit mines; Blasting for pit stability purposes; Tunnel blasting; Control blasting; Demolition blasting; Case studies

235-503 msyaluamldau 3(3-0-6)
Underground Excavation
siiavesnuroullaldau msdsziiudoyaniessdiininisy mssuunuiasiy Maudouvesndin b
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Types of underground opening, Evaluation of engineering geological data; Rock mass classification; Shear
strength of discontinuities; Strength of rock and rock mass; Analysis of structural controlled instability; Tunnel ground

condition; Methods of drilling and blasting; Excavation systems for large openings; Supports design

235-504 AAINTTUNTNOING 3(3-0-6)
Resources Engineering
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Types of resources; Non-renewable resources utilization; Resources characterization; Resources evaluation;
Selection of processing technology coverage of mineral processing principles including mineral chemistry, mineral

processing both physical and chemical process; Processes of improvement of material quality and process design

235-511 AAINITUANNAIATY 3(3-0-6)
Rock Slope Engineering
51T DITouRDU : 235-402 130 235-210 1130 235-219
na‘lnﬁugm mITnszimsitianmaalsznouds misuuuszuy vuugthenan nungiay sazuuy
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Prerequisite: 235-210 or 235-402 or 235-219
Basic mechanics and analysis of slope failure including plane, wedge, circular, and toppling failure; Design of
slope and reinforcement to prevent sliding
235-512 SsQINUANGLAZMIUTTIN 3(3-0-6)
Geohazards and Mitigation
szunuazigsns Tan Taseadraas Taq Tan uindnlna msvzngan il §nd winAuaduazinandoud
m3guda i MiRsennumaymsuazgie1d tazNaNTZNUIINGNNTLIA
Earth systems and cycles; Earth structure and materials; Earthquakes; Volcanic eruptions; Tsunamis; Landslides

and mass wasting; Subsidence; Floods; Hazards of ocean and weather and meteorite impacts

235-513 Yeranoddninaunaziiv 3(3-0-6)

Soil and Rock Construction Materials
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Hard rock materials, sand and gravel, natural pavement materials; Blasting and crushing, sizing and processing,
aggregate and roadbase testing; Concrete materials and mix design; Asphalt and bituminous surfacing, earthfill and
compaction; Pavement materials and design, rockfill and ballast; Wave protection stone, dimenstone stone; Limestone and

cementitious materials, brick clays, wastes, by-product and synthetic materials; Stabilization and pavement renovation;

Environmental planning and management and quarry reclamation
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235-521 MILAWIND 3(3-0-6)
Gold Ore Processing
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Overview on gold silver and copper mining industry; Ore deposit and mineralogy of gold, silver, copper and
associated minerals; Preconcentration of gold ore; Surface chemistry of flotation; Flotation theory; Flotation kinetics;
Case studies on flotation in gold, silver and copper mining; Electrochemistry of leaching. Gold silver and copper ore
cyanidation; Residence time distribution; Kinetics of gold ore dissolution; Non-cyanide leaching processes;

Environmental impacts and controls; Case studies

235-551 AUNUIMIIAINTTUHLUDALS 1 1(0-2-1)
Seminar in Mining Engineering I
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Literature survey in libraries and other sources to follow the progress in topics of interest in mining engineering

and related areas; Participation in presentation and discussion in department seminar

235-552 AUUUIMIIAINT IO 2 1(0-2-1)
Seminar in Mining Engineering I
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Literature survey in libraries and other sources to follow the progress in topics of interest in mining engineering

and related areas; Participation in presentation and discussion in department seminar

235-553 FUNUIMIAINTTUHHOULS 3 1(0-2-1)
Seminar in Mining Engineering II1
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Literature survey in libraries and other sources to follow the progress in topics of interest in mining engineering
and related areas; Participation in presentation and discussion in department seminar
= ama o Y a A 1 1%
235-555 FIUIUITIVYNWATUIAINT TULHUDILILASITNG 3(3-0-6)
Research Methodology in Mining and Materials Engineering
J awv Ia o Y a 1 @ o 9 aw
09nlsEnoVveINIsIVY I%ﬂﬂ?%ﬂﬂ?ﬁﬂ?u’)ﬁ’)ﬂﬁill!ﬂﬁﬂﬂuilmzﬁﬁﬂ ﬂ1§W§MH']"U’fJLﬁH’E)IﬂiQﬂ'I§’Ji]EJ
o aa a s Ao ~ 2
ﬁﬁﬂﬂ1§‘1/'lNﬁﬂ€°’lLLﬁZI‘]JillﬂihﬂﬂNW'f]mﬂiﬂi‘]ﬂuﬂ'li’Jﬁ]El NIUANEN

Research composition; Research problem in mining and materials engineering; Development of research

proposal; Statistical principles and computer program used for research; Case studies

235-560 ¥V MAYNIIAINTTUHNIDALT 1 3(3-0-6)
Special Topics of Mining Engineering I
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Special current interesting topics in mining engineering not included in the curriculum

235-561 WavoiAENIIRINTTUHIDALS 2 3(3-0-6)
Special Topics of Mining Engineering I1
9
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Special current interesting topics in mining engineering not included in the curriculum

235-562 WavomAuNIIfINTTUMiiDLS 3 3(3-0-6)
Special Topics of Mining Engineering I11
9
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Special current interesting topics in mining engineering not included in the curriculum

235-580 NINYINTAWIAROULAZMIAIVAUNANILIINGATINNTINUT 3(3-0-6)
Resource Environment and Pollution Control in the Mineral Industries
Tymuannmudanadensingaavnssuusuazinedves maluladaunadondmiunistanisuas

aruauynr myaaveudedrmiumsmisavoudes nsnunudwnadoudmsumsiauaznmslamineins
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Major environmental problems from mineral and related industries; Environmental technology to manage and
control the problems; Waste minimization in waste disposal; Environmental planning for the development and utilization

of resources including relevant environmental components related to resource utilization
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235-600 INYTUNUST LUU N 1 36(0-108-0)
Thesis
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Research study on the topic of mining engineering under supervision of a faculty advisor who also acts
as the chair of the thesis committee; Thesis overviews should be presented to the thesis committee and a

student must satisfactorily defend the thesis findings at the final examination for degree of Master of Engineering

(Mining Engineering)
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235-601 INYIUNUT LUV N 2 21(0-63-0)

Thesis
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Research study on the topic of mining engineering under supervision of a faculty advisor who also acts
as the chair of the thesis committee; Thesis overviews should be presented to the thesis committee and a

student must satisfactorily defend the thesis findings at the final examination for degree of Master of Engineering

(Mining Engineering)

41



MARUIN U

maufsaunguanuanmeszNHangasaNiuangassulse

1. msdSudyalassadenidngas

nangasian

nangaslsuiya

NANGATUAHY N LU N 1
Inenfinug

323

NANGATUAY N LU N 2
HUIAINUIAY
HUIAIYUAON
Inenfinug

U

36 W8N

36 HUIENA

9  Wu7EnA
6 HUINA
21 WUH2ENA

36 HUIENA

wﬁﬂ’gmuwu HRISINIRI

a a J

ANITUNUD 36
U 36

wﬁﬂqmuwu nUYY n 2

HUIAINUIAY 6
HWIAIWUDON 9
INTNUT 21
3 36

Hiuene

DAerinla)

“iuene
W80
DATOTNT

\i a
HuIEnNn

42




[y v (Y] d Y]
2. !ﬂ%ﬂﬂ!ﬁﬂﬂ'ﬂaﬂﬂ]ﬁ!m%!‘ﬂ@ﬂa ﬂﬁ"liﬂ.lu] !!a%ﬁﬂﬁ!ﬂﬁ%ﬁﬂﬂmﬂ@ﬁﬁﬂgﬂﬁ

nangasta

nangasliuilys

1. vanmsuazIMgna
a a9y a = =
Inerimsuazina luladauiaInIsunle s unIs
A ] < @ 9 @ a
nasuntlashledsiaiimugaaionaznudesnisiuga
HAzNITANYIITOUATWAIUIINGATINNTTN DINLITFU N3
YPIOAIVDINITHUNLDINTQATIMNT TN 1HilDIHUADES 19
A = o A ' =
mieanseluilszmaununnmsiuvlows Tangnquaynuag
= 9 o o ' ' °
qanlsuiaatiosadliwion dAumswuunawsnossuag
s 1
Waviunilesalulszmenag ludszmanioutiiu msilar
A ' < A ' s & o '
milosusivan milequsveon laamdudunsveoslans

9
araiiilon i’Jll’VNﬂﬁﬁ\iﬂuﬁnﬁﬁﬂQﬂ1uﬁuﬂlﬂﬂﬁ§ﬂ§$ﬂaﬂﬂ'li

a a

v v Y

) Y
Tneludszmaionainug 1y aruazdulathde aaiuiide

=R A

ao A 4 ~ Y 19 1
Ferise landilymndeanasanugaaInNIsuLs  330ANY
9 1
varnvateniluGesveudfesnniemiies nsANY T
ITHgAIAAs MIANYINAUINTEUIUNITUA IS AT
a a ° 2 A 1 9 L4
Yszansain msivesnanseyausinldlszlomi  nis
Windulavzlianieonainyadosgusy uazyaros

a a 4 4 Y 1
DIaANIDUNT L!ﬁgiﬂﬂﬂﬂWiLLﬂﬂi‘gﬁ1Nﬂﬂi%ﬂﬂﬂ@

=t

2 Y | Y v 2 9 @ =2 A o
gunaasuiuau ﬂ\‘luiﬂﬂi\‘]ﬁiNﬁﬁﬂQﬁiﬁNﬂ’JiNﬁﬂBﬂl%ﬂ

gangu a1Intansieumsdeunainnaledinsy

@ a 9

o = A a Y aw Vo a g
UnANYINTHIT0ITeNA0UTIIMAIN a1y uAdInaliedn
anuiuanimwizdmivumtugaaavinInssurlows

o 3 a o & A @ @ v A I~
13 aniudedianusuiluidea)suljanangas luiive 141
[ @ 1 Y Y Y 17 = 4
anyazainadduraz IiansadanisGounisaonla
9g19AADIA ALY

szd@nsam

Y
- WANgATHAINITDAOUAUBINIINADINITVDY
gaeynITuLs lusumsnauuiulsganinmues
a Y 4 aw Y a A
HaRan AeN315zgnANUITENINAIUIAINTTUNLD

I

Y
@ = 9w 1 @

- ‘ﬂaﬂqmuﬁmmmﬂiymmiwwmﬂmmw
2 [ aa A o ~
ﬁ\ﬂﬂﬂﬁf]hﬂ'ﬂ!ﬂqw%'\lﬂ"llﬂxiﬂig"]f']"IfUEW@ﬂ'ﬁW@Ju']ﬂ
o A
YU

o 1 A v
- waﬂqmummmmuﬁummﬂﬂaﬂuuﬂmmmm
@ a Y Aa ¥
oY Lﬂiﬂﬁﬂﬁ] ‘luﬂ']iffi']\iuﬂﬁ']ﬂiﬂllﬂ’ﬂllg
ANWEINTONIIFINIGI 1RO ATUAYUATINNTTY
Y 1 Y Y 1 v @
ATUAN 9 GI,L!ﬂ']iWGJJu']']JﬁZW]ﬁGLWLW'WIHﬂﬂu1u1
0158152

o 2 v
- WaﬂqmummiﬂLLﬂﬂfuumﬂmﬂJﬂlJmuﬂauﬂum

YAaIng luaIanssumile s

43




L a
Hangasiau

nangasluilys

2. US¥evesnangns
NANGAIIAINTTUATATUNITUNG H191I¥1IAINTTY
A ] a v a Y] a A 1A

MBI YINAAUMITUNANAIUIAINT T WO IUT N

) A Yy Yo a ¢
AITNINITY mmmiummaugma@mm JINWUATISHLAS

N Y Y 3 Yo a { a
ﬂi&’Qﬂﬂllﬂ@Eﬂ\u%U’J‘]ﬂﬂul nJuguwmwmﬁﬁmmmwa@

'
o ya A

Ao Aa 3 A o v d
NUITYNUAUNN uaziiluneousy ‘wmumxﬂuwmnﬂmﬁﬁm

U

k4
ATUFITULALIDDDINTADTIAY

2. USyavesrangns

NANGATIAINTTUATATUN UG 1V1IBIIAINTTY

a

miloans Yardandrnssumaasumusdanieaiu

a A 1 Aa v ~ Y
'Jﬁ'JﬂiiiJLﬂllﬂ\ulﬁ‘V]llﬂ'J'lllEﬂ'J']ﬂJﬁ']lﬂiﬂGluﬂ']iljﬂug

9 Yo a e N Y a
AIYAULDN gi]ﬂ’JLﬂiWzﬂllaﬁiﬂi&’Qﬂﬁllﬂf]EJ'NL‘lfﬂ’J"]ﬂﬂlu

@

I Y o a > a a Aa
L‘]J‘LlEJ‘LHVIN’JGmﬂﬁVIﬁHJﬁﬂNaWQ'l‘Ll’J gNUUNNLLAS

a

o ] v A o &
ﬁmﬁﬂuwllﬂﬁlwwu‘lmsuﬂu‘nﬂamumﬁluuaz

' ] ¥ 2 gda a
aralszina Wi@hﬂilﬂuwﬂhﬂﬂ!‘ﬁiih IYTITY

u

A3

FURAYUADFIANLAZ FULIAADY

[y

d (Y
3. JngUszasnvesndngns

-
=L

1. iemaRUMT AR VIINIAINTTUH DL
) y Yy Yo a
ANuasn luMsiEouialeaued 90Tz HIaY
IfedrauFormneg Hudihnmeinmsiansonananuisoiil
A Y a o o
Aamwne ldiinadse Teyu Tunmsauigaainnssunay
maTulagvesdseind
A Y 4 Y [} a a A 1
2. toareeanu] Inuluaivdandanssumieans
A o 9 Y a A 1 Jq ¥
W300InMaag medidmnssuniows ldszgna ld
Awv 1 o a : o o o
FeswduavnInmsmuoug sueziiilldlse Toanila
54
A o s Y A 1q ¥ Yy o
3. oA Tunumie s liaeandeanunis
o v 2 1% A g ' a ] °
sansauaaadeumieumsauasuldaruisonn

o a Y a < o A
NINYINT BITUBIN N11ﬁﬁlﬂﬂﬂi$18%’u®mﬂﬂﬂﬂu

o < o
3. ’Jﬂﬂﬂigﬁﬂﬂﬂlﬂﬂ‘ﬁﬁﬂ’gﬂi

a

A

1. Wenaaunniaia a3 3fINT UMD AT N

¥ = Yy Yo
ﬂ?ﬂJgﬂ’Nllﬁ11ﬂ‘§ﬂ(luﬂWSLSEJL!;]:@’JU@]‘L!!@Q Jon
a L4 J0 9 Y Y a A

ﬂmiW%WLLa%‘lJi%Qﬂ(ﬂalﬁlfﬂ31N§ﬂiﬁﬂ1u3ﬁ3ﬂiii\llﬁhﬂﬂ

1 Y ) d‘ A @ o Aw
us lfedrusorme uaziivnus lumsiive
2. ieNaaNrTaa @113 IfInT suniieaus 1
A A

QA o Y < v
L‘l]‘L!‘VIﬂﬂﬂiﬂiuﬁxﬂﬂﬁ?ﬂallaglﬂuQ’Vlllﬂm‘ﬁiill

9305351 LAz UANVAASINASIETIA

44




Vv
v A

2. nsdSudganedn ImsdSudsenednianualv asi

nangasan nangasliuilys
NYIAIBIIAY NUIAIBIIAY
235-501 3mﬂimmﬁami}ﬂ‘?um (3) 235-555 | s2ilenaTIvenaImnssumiioaws | (3)
uazieg

235-555 | suiflensasenedndmnssumiios | (3) | || 235-580 | ninensAanadeuazmaniugm 3)
TEGERL L ANILIINYATINATIULT

235-580 | NNOINIAUIAROUIALMIAIUAN () | | vneme tinAnynaudesamzidouizou
NANIZNINYATINNTIULS Snduuun auaufiue udve lifumioeda qail

o =K Y = =
HUWVE UNANEINNAUADININSLIUIULIYU

Sduann auruiisvue useg lihiuninefa Sl 235-551 | AUNUIMOIINTTUHLDAS | (1)

235-552 | duNIIMOIINITUHUBAS 2 (1)

235-551 | FUNMIMIIAINTTUHLDIUT 1 (1) 235-553 | AUNUINMIIAINTTUHABAUT 3 (1)
235-552 | AUNUIMIAINTIUMHDIUT 2 (1)
235-553 | dUNMINIIAINTTUHROWS 3 (1)

45




nangasaN nangasliuilgs
NUIAIVUADN NIAIVUADN
235-500 | M3tlszgnaldlalsunsu (3) 235-501 | AAINTTUNIDILTTUFS 3)
a e 1 = a gﬂ
AouTiuaes luaumiioaus 235-502 | malulagmsseiiiavuga 3)
235-513 | MAUATIUVUG () ||| 235-503 | msyaluauldau 3)
235-521 | malulagusend1mingsuy (3) = "
: 235-504 | AAINTTUNTNOINT (3)
235-522 | MIDOAUUUNTLUIUMSTLS (3) —
— 235-521 | PISUAGUINDY (3)
235-525 | msuaausmeland (3) - -
- 235-511 | AAINTIUANNAIATY (3)
235-531 | JaugInermsazaie (1) ———
235- FIUNTANBUATMTUT TN (3)
v Y a a = SID
235-560 | ¥IVONIANNINIAINTTUHNDI (3)
" 235-513 | Yaqnoaieainauuaziu 3)
v v = = = 235-560 | ¥V MANMIAINTIUHIBWT 1 | (3)
235-561 | HAVOMANNIIAINTTUH LD (3)
W 235-561 | WITMANNIIAINTIUHNIBT 2 | (3)
235-562 | WITeMANNIIAINTIUHNIBT 3 | (3)
235-562 | ¥ITONIAYNIIAINTTUHMIID (3)
1S 3
a a o a a o
INUNUT INUNUT
235-600 | INGHNUT (24) 235-600 | INETHWUT(UVU N 1) (36)
a a o
235-601 | ANGUNUT(LVY D 2) (1)

46




MARUIN A

3 (Y] v [ d (Y]
aun 1 mswagdnanmsuaziviana USvan vazinglszasnvesrangas

U 2 msaanInNNTenndesszInglszasniusein

Y [ [y [y J [
aun 1 msuagdnanmsuaziviana USvgn vazinglszasnvesrangas

wé’nmmaxmqwa

USvavesriangns

<

9 ¢ o
lﬂﬂﬂizﬁﬂﬂﬂlﬂﬂﬁﬁﬂgﬂi

wﬁ’ﬂ’qm‘f:mmmmnﬁummmﬁ’mmﬁ
vosgaemnT s Tudumswan iy
Uszaninmuenanan emitlszgndauise
maﬁ'm‘imﬂﬁumﬁmm'

waﬂﬁmunmmm YAONITNAUINUA TN

Qllﬁﬂé}ﬁ]nﬂmﬂ1W"H’J@]ﬂlﬂQ‘ﬂiz“]ﬂ%uLWE]ﬂWi

a

D-

v
@ @

CTREIRRG

wﬁﬂqmﬁmmmmnﬁummi
wasulasmedudanu asugia lunsad
uﬂamsﬁﬁmmé’mmmmsnmﬁmmiqa
Lﬁaﬁﬁmuuqmmmmﬁ’mdn q Tums
Wanndsemaldviusuuinesedsemea
wé”ﬂf,;fm‘ﬁﬁmnnuﬁ'ﬂtymmmmmmau

YOIYAAINT IUAINIAINTTUIH OIS

NANGATIAINTTUATAT

PYH1TUNG F1V1IFI1IAINTTY

WMHDAUT YINAAIAINTTUAAAT

a

@

PN UNANIAUIAINT T U B4
1 Aa ]
usnLANT AN ansalums

d
i

ee

= Yy Yo a
Foujaeauos F3nn9
I
y Hudul

mnmmimmmmwamm TTEJ‘V]

ﬂi“’ﬂﬂ@]ﬂlﬂﬂﬂNﬁfﬂ’Jﬁm

_)

Hguamuazaiwnsoirll1dau
Y a <3| A o ¥
1ds5wduneensunslunas
. Y < Y
aadszima wisunuiugni
AUTITY VI85ITN SUHAYRVAD

ﬁaﬂmmzﬁmmﬁau

1. mawamm‘u N 4191

a =} 1A Y
IAINTIUMNDIALINUAINING AN

@

a vy ¥
mmmiunmiaugmaﬂmmg il

a ¢ 79 9 Y )
amﬁzmmzﬂizﬂn@ﬂﬁymmgmqmu

a A MY 1A

Aranssumies ldegrauFermna
A W o0 Aw

wazinnuzlumsmive

2. toMAANY TS a1

a ' 3 § o

rnssumiioaus liluneensulu

Sld'd

ﬁzﬁumﬂauamﬂuwmmﬁim

£ a

9305551 1Az TnnNAes s vadasss

47




4 [y Jd a
aIUN 2 MIIWEAAINNINEDANABIITHNTINGUsZaINNLTIIN

YngiszasAvesndngns RUEL MosLY
U d‘ a \ a Q' a Y A
S¥a ¥03518731 Hiueda | NuAN©)
1) iienaauviadia a1v3n 235-555 521TU35INIUIAINT T 3
Aranssumieansninamg milousuazide
v
anwawnsolumsisouiaie 235-501 AAINTTUNLOWTVUY 3
Yo a 4 Iq 9 = a &
AU JINIAIITHLazIzgna 19 ma TuTagmssziiavugs 3
Y Y a A 1 YA
ANINIAIUIAINT TUIH UL 235-502 msyaluanulaau 3
1Rednumermna uaziinnyz luns 235-503 IFINTTUNTNEINT 3
M98 235-504 MFUALITNOI 3
235-521 IAINTTUANVAIANY 3
235-511 FIUNUANIUALATUTTIMN 3
235-512 Yagnoasunnauuaz iy 3
235-513
2) eHARNMT MR 113N 235-551 FUNIMIAINTTUHLBAUT 1 1
a ' 3 A o o a '
ranssumiieans lilunee sy 235-552 FUVUINIIAINT TN D9UT 2 |
o 3 § o a '
luszauanauaziludniiqusssu 235-553 FUBUINIIAINT TN DT 3 |
3U555) 1AL UANUAATIS 235-600 INTNUT wuu N 1 36
aaassa 235-601 INTWUT uuu N 2 21

48




MARUIN 3

maufSeumauanifafimaz Yo eI YR IRN IINAANUMIAUUUNITVDINTINMITIN

Hangns

U

Y a d' aa Ad 4
1. fnsenanainui 1: a3.3aana yaalumd

mmﬁmﬁmmz%’maummz

AMWRUNIINMIVOIISUHATOUHANGNS

A Y Y v W J @ a v A P
-L‘Wﬁ]Glﬂﬁﬂﬂﬂﬁﬂﬂﬂﬂlﬂqﬂigﬁﬁﬂﬂlﬂﬁﬁ ﬂqmiummamwmmmwiw

2 A o ) 3 Yo v Y
L’]J“LlT]EJE]lIi‘]JG],‘LliszﬁWﬂmmzlﬂu@‘ﬂllﬂm‘ﬁiiiJIﬂfJﬁf]ﬂﬂﬁENﬂﬁJfﬂi

a

= A Ay o oA
LﬂﬁﬂuI,L‘]Jaﬂﬂlf)@q@lﬁ’]ﬁﬂﬁﬁlﬂﬁuﬂ\uﬁﬂluuﬂqiwwuqﬂﬂqﬂﬂﬂﬂuiﬂﬂ

o = =R o

v
ﬂTLlQENNﬁﬂi%'ﬂ‘]ﬁnﬂﬂ?iﬂnuuﬂ?i‘ﬂ’ﬂﬂiﬂiﬁﬂ?iﬂ\?ﬂ?\?ﬁ}ﬁulﬁiyﬁﬂﬁ]

]
@ a

v A < 9 A g A
ﬁ\‘lﬂlll!ﬁ%ﬁ\‘l!,!’mﬁ’é]lliﬂﬂmw1$’E]fJNfJ\‘l‘lJ§$Lﬂu’i/lNﬁQﬂinL‘lJuQ‘lJﬁiiﬂ1/l

9

o A ' 1 ' =<
drag lumswannlassmamies Tmignalunazaalszmeadaing

ImsuAnswInnnertotumsUssiunansz nuN AR BN

uazdenuuenmilensedmmamudunadouniiogudd

JayminansgnuniedinuinaninInsainisneaurio s inn
4 o o o A A a o '
wouTeanumssadasswalse Teminaasygnaninaninnmsianiasg
A [ o 9 =~ Y =
gusunogioulnsanmisuazsududosiinnudrlonazrinuinigh
mnzanlumslsulasamsliaeandenuderieniiavesdinuuas
A Y o a A o aa Y

guyuTagsouie I iudalinruadalmuizaunazainisodile
o =R = o v A g Y a
MNTIWLATATIDINANTZNUNNMIWAL TATIMIaumioans 1ina

o =
ﬂ1iwwu1ﬂﬂ1ﬂﬂ\iﬂu@]ﬂqﬂ

= AR Y] A ' aay
-MIANEINTAANYIVOIIATINTAIUHMUDUS Voananseny lulaa1u
IRTHgNAFIAN LazauAdeN tovma Tu TadMimangauuaz 1o
a Y E) =~ o Id o @
af v iy ladeanusuuvesmswauinaznisiaass

I

A QA 9 o A '
W’mJi3Twumamﬂuﬁmmwmivnmumuﬂuamﬂﬁ

a o ] o g a o a v o A a d
-gImaananevsalusednduuun vsesre3fanumuan 18
= 9 = = k) 1 1 "9 v
magdandazima TuTad lumsudilymiane ualdh lanudesnts

30 Y Y o A
yoeguaun ouddymlugaainssuldededsbu

= < Y v 9 a <
UANUHUTDANADINUVUDAALTUUDY

9 a A a dy Y
ANIINUIA TagaziiuANonIN 1A
wspgnanazdeanlunednduuun Tasms
a a Yt =~ Y a
IFYINYINTHUANNFYIFIYNNAUATEIND

wazdany Mussoelusiedmnauuun

49




a ¥ [ ¢ o a
1. fn3ananainui 2 : wa.asdelson Saundu

ANUAATI ML ToIaHBIUE

ANMAUNIINMIVOIISUHATOUHANGNS

1fudoAUNINATEI8INYBIAY Logical Thinking Tunns 103

lagou

- v o . <

- %1 235-521 MIUSAULINDIAT (Gold Ore Processing) IHUTUAIT
Kl

GUfJ'lfJLﬁﬂ“l’T'liﬁ}ﬂﬁﬂUﬂqnﬂ'lﬁL!@NL!ﬁNul!ﬁ§7‘lﬂﬁl!ﬂﬁﬂ1ﬁlﬂﬁﬁ}'}ﬂ

A a ' o 1 T A Vo s X

iesninduninesmaiuvapiluduusdaldveslanz iugiu

A ' Y} 2
'1/'|fnﬂ@lf]ﬂ'lﬁaga']ﬂﬂ'\]ﬂhlc]ffﬂhluﬂiﬂﬂﬁiﬂ

S 9 v 9
SIHURAYNUUBDITUBDLIUS

Y
autumsdiuljuiionivesdn 235-521 Msuas

1 ° a <
13N83A1 (Gold Ore Processing) AUTDAAITUVD

ANTINaRAl LaD

u

Y a d‘ v a q
2. ANINANIAUAUN 3 MEaNHN mmﬂﬁyiymuw

a 4 )

ANUAALNULUASUDITUDLUUES

< v A o
ﬂT]lIL“WLlﬂiiﬂﬂ?iﬂ]ﬂﬂﬁjﬁﬂﬂﬂsﬁﬂﬂﬁﬂﬂqmﬁ

=

- iiudeyaddamsHamindne S yan Tniikiuan
- padugnivestudianauud)

o A o Y o a o A ]
- vinvangasaull 1Mie1Mangasvean1Ine1aso uiyy

PNINTAUIIND WuReVIRY

oA a < a
-dutumsaudeAariuYeg gniinaqaing

50




MARUIN D

a d o [
mszamaemmxwaamvm’Jmmsmaammmﬂsmmangm

1. 5A.A5.WBYY Yy
1.1 M3znuaeu

111 mszauaeuluifagiiu

szaufiaanas

1IN niaene
235-200 Introduction to Mining and Materials Engineering 1
237-321 Chemical Metallurgy 3
237-480 Degradation of Materials 3
235-400 Mine Planning and Design 3
235-404 Quarry Dimension Stones and Sand Mining 3
szaUfauaAny

318371 N18ne
235-502 Advanced Blasting Technology 3
235-521 Gold Ore Processing 3

112 gszauluvdngasi

316371 N180n
235-501  Advanced Mining Engineering 3
235-502  Advanced Blasting Technology 3
235-521  Gold Ore Processing 3
235-551  Mining Engineering Seminar [ 1
235-552  Mining Engineering Seminar I1 1
235-553  Mining Engineering Seminar I11 1
235-555  Research Methodology in Mining and Materials Engineering 3
235-600  Thesis 36
235-601  Thesis 21

51



1.2 HaNUIFING

a a w
1.2.1 aNsUAI

D

A an a a a 7w ¢
WYY YU, 1959 T]f]\iﬁf]ﬂ,wt]‘ﬂ‘ﬁﬂi ﬁll@lulllﬁl%,ﬂm@m REHNAUUNLAS

] ) v o Y o 3 Y o v o
UNTANUUYING nyaay “’Jﬁ’fﬂ@lﬂ]@ﬁ?fl'lg'ﬂﬁﬂﬂEJNEJNN?flluWUlV\IV\hﬁWWi‘U’muiﬁuazﬂ’NN

A Ao a ¢ o ¢ o
” L ANg mmﬁﬂﬁmygﬂmmam 0801005070, ﬂiiJ“I/liWEJﬁuVlN‘ﬂﬂJuﬂJﬂ NUPIYU 2551.

L,e

v A

P A d a
1.2.2  UNANNI BANINlHNTENIMIININS

D

2)

3)

Bunnaul, P.; Srisuk, K.; and Sarapirom, P. 2008. “Proposed Types and Concentrations of
Cyanides to be Adopted for Regulations and Standards in Thailand and a Case Study at Phu Thap
Pha Gold Mine in Loei”, in Meechamna, P. Editor. Proceedings of the 1" Regional Workshop on
Geological and Geo-Resources Engineering Research in ASEAN: “Sustainable Geological
Engineering and Geo-Resources Education” July 31 — August 1,2008 at Centara Duangtawan
Hotel Chiang Mai , Thailand. (30 — 34)

Sangkarat, I.; Bunnaul, P.; and Dansawas, R . 2008. “Application of Landscape Planning for Mine
Environmental Management in Thailand”, in Meechamna, P. Editor. Proceedings of the 1
Regional Workshop on Geological and Geo-Resources Engineering Research in ASEAN:
“Sustainable Geological Engineering and Geo-Resources Education” July 31 — August 1,2008 at
Centara Duangtawan Hotel. Chiang Mai , Thailand. (35 —41)

Wiriya Thongruang, Churairat Ritthichaiwong, Pitsanu Bunnaul, Pruittikorn Smithmaitrie and
Kanadit Chetpattananondh.2008. “Electrical and mechanical properties of ternary composites
from natural rubber and conductive fillers”, Songklanakarin journal of Science and Technology,

30(3), May —June, 2008.
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Bunnaul, P.; Waltongtanawat, T; Rachpech, V. and Katekaew, C. 2011. “Local ground parameters
of blasting vibration models in the SE Pit-Hang Hung direction at Mae Moh lignite mine.” 5"
IWCERT International Workshop And Conference On Earth Resources Technology, Organized
by the University of Science Malaysia at Heritage Hotel, Ipoh, Perak.Malaysia on 10-12 May
2011. (pp 115-118)

Penthong, W., Bunnaul, P. and Kooptarnond,K. 2011. “Leaching Kinetics of sulfide gold ores
from Tungkum mine, Loei Province.”5" IWCERT International Workshop And Conference On
Earth Resources Technology, Organized by the University of Science Malaysia at Heritage Hotel,

Ipoh, Perak.Malaysia on 10-12 May 2011. (pp 144-147)
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1) Jularat Yaithongkum, Kalayanee Kooptarnond, Lek Sikong and Duangporn Kantachote,

Photocatalytic activity against Penicillium expansum of Ag-doped TiO,/SnO,/SiO, , 2011,

)
Advanced Materials Research Journal ,Vol. 214 (2011) pp 212-217, ISSN: 1022-6680.

2) Weerachai Sangchay, Lek Sikong, Kalayanee Kooptanond and Sutham Niyomwas, Photochromic
and self-cleaning properties of TiOZ-AgCl/Cu2+ thin films, 2011, Advanced Materials Journal
Journal, Vol. 214 (2011) pp 149-155, ISSN: 1022-6680.

3) M. Masae, L. Sikong, K. Kooptarnond, W. Taweepreda and F. Saito, Photoactivity and
hydrophilicity of B and Ni Co-Doped TiO, films, 2011, Advanced Materials Journal, Vol. 148-
149, 2011, pp.1473-1479.

4) Lek Sikong, Kalayanee Kooptarnond, Sutham Niyomwas and Jiraporn Damchan, Photoactivity

and hydrophilic property of SiO, and SnO, co-doped TiO, nano-composite thin films, 2010,

Songklanakarin Journal of Science and Technology, Vol.32, No.4, July-August 2010, pp.413-418.
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Tonnayopas D., Kooptarnond K. and Masae M., Novel ecological tiles made with granite fine
quarry waste and oil palm fiber ash, 2009, Thammasat International Journal of Science and
Technology (TIJSAT), Vol. 14, No. 1, Jan.-Mar2009, pp. 10-20.

Kalayanee Kooptarnond, Lek Sikong, Tripob Bhongsuwan and Sompong Nontapan, Ferrite-STR
5L rubber composites as gamma radiation shields, KKU Res.J, 13(2), March 2008, pp. 269-278.
Lek Sikong, Kalayanee Kooptarnond, Noparit Morasut and Thammasak Pongprasert, Fine
grinding of brittle minerals and materials by jet mill, 2008, Songklanakarin Journal of Science
and Technology, Vol.30, No.3, May-Jun 2008, pp. 377-384.

Lek Sikong, Jiraporn Damchan, Kalayanee Kooptarnond and Sutham Niyomwas, Effect of doped
Si0, and calcinations temperature on the phase transformation of TiO, by sol-gel method, 2008,
Songklanakarin Journal of Science and Technology, Vol.30, No.3, May-Jun 2008, pp. 385-391.
Jiraporn Damchan, Lek Sikong, Sutham Niyomwas and Kalayanee Kooptarnond, 2008. Contact
angles and self cleaning property of glass substrate coated with TiO,/SiO,, CMU.J.Nat.Sci.,
Special Issue on Nanotechnology(2008) Vol.7(1), pp. 19-23.

Konkanok Ubonchonlakat, Lek Sikong and Kalayanee Kooptarnond, Effect of calcinations
temperature on photocatalytic activity of Ag-doped TiO, coated on tile substrate, 2008, CMU.J.
Nat.Sci., Special Issue on Nanotechnology (2008) Vol.7(1), pp.43-50.

Weerachai Sangchay, Lek Sikong and Kalayanee Kooptarnond, Mechanical property of
MWCNT-rubber composite, 2008, CMU.J.Nat.Sci., Special Issue on Nanotechnology (2008)

Vol.7(1), pp.137-143.
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Jularat Yaithongkum, Kalayanee Kooptarnond, Lek Sikong and DuangpornKantachote
“Photocatalytic activity against Penicillium expansum of Ag-doped TiO,/Sn0O,/SiO,”, 2011,
International Conference on Key Engineering Materials (ICKEM 2011), Yuhai Int’l Resort
Apartment & SPA, Sanya, China, 25-27 March, 2011.

Weerachai Sangchay, Lek Sikong,Kalayanee Kooptanondand Sutham Niyomwas, “Photochromic
and self-cleaning properties of TiOZ-AgCl/Cu2+ thin films”, 2011, International Conference on
Key Engineering Materials (ICKEM 2011), Yuhai Int’l Resort Apartment &SPA, Sanya, China,

25-27 March, 2011
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Penthong, W., Bunnaul, P. and Kooptarnond, K., “Leaching Kinetics of sulfide gold ores from
Tungkum mine, Loei Province” , 2011, 5" IWCERT International Workshop And Conference On
Earth Resources Technology, Organized by the University of Science Malaysia at Heritage Hotel,
Ipoh, Perak Malaysia on 10-12 May 2011. (pp 144-147)
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Tonnayopas D., Kooptarnond K. and Masae M., Effect of firing temperature and para rubber
wood ash on the quarry granite waste roofing tiles body, 2009, 4" Int. Conf. Eng. Tec.-ICET
2009. April 28-30 2009, Hotel Park, Novi Sad, Serbia, pp. 257-262.
L. Sikong, M. Masae, K. Kooptarnondand W. Taweepreda, Influence of Ni Doping on

Photoactivity and Hydrophilicity of TiO Composite Film, 2009, 10"SENVAR + Ist
2

CONVEEESH 2009: ELECTRICAL, Indonesia, C-11I-2-1~ C-11I-2-6.

Lek Sikong, Kalayanee Kooptarnond, Mahama Suhaimeemasae, Wirach Thawiprida, The Effect
of B and Ni co-doped TiO, Film Coated on Glass Substrate, 4th International Conference on
Recent Advances in Materials, Minerals & Environment and 2nd Asian Symposium on Materials
& Processing (RAMM & ASMP'09), Bayview Beach Resort, Feringghi, Penang, Malaysia, 1-3
June 2009, NM6

Lek Sikong, Kalayanee Kooptarnond, Phacharee Poempoon, Orasa Patarapaiboonchai, Carbon
Nanotubes-Rubber Blend (Natural Rubber-Styrene Butadiene Rubber) Composite, 2009, 4th
International Conference on Recent Advances in Materials, Minerals & Environment and 2
Asian Symposium on Materials & Processing (RAMM & ASMP'09), Bayview Beach Resort,
Feringghi, Penang, Malaysia, 1-3 June 2009, PM1

Tonnayopas D., Kooptarnond, K. and Masae M., “Use of oil palm fiber fuel ash as addictive in
quarry granite waste for floor tiles body”, 2008, The 2nd International Workshop and Conference

on Earth Resources Technology: Stepping towards Sustainable Mining, Metallurgical, and
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Petroleum Technology Development, April 3-4, 2008, Faculty of Engineering, Chulalongkorn
University, Bangkok, Thailand, pp. 25-30

Weerachai Sangchay’ Lek Sikong, and Kalayanee Kooptarnond, Effect of Preparation Process
and Characteristics of MWNT on Properties of NR-MWNT Composites, 2008, Technology and
Innovation for Sustainable Development Conference (TISD 2008), Sofitel Raja Orchid, Khon
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28-29 January 2008, pp.508-513.
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Masae M., Tonnayopas D. and Kooptarnond K., “Development and investigation of granite waste
tiles body incorporated with oil palm fiber ash”, 2007, Int. Proc. of the International Conference
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