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e o Wy ¢ o o
518013 ANNNTIDINLA LNEUTINIAUATN e
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Standard plate count 80 -
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Most probable number of Uasnin 2.2 fatnias

0.7 )

coliform organism (MPN) ANUIFNLBURALINT
E. Coli Lyiviy naalsifiay
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§78N15

(Faan5u/ans) (Aaansu/ans)
wian (Fe) 0.05 Laitiu 0.5
wasnaild (Mn) 0.01 laitin 0.3
NoILA3 (Cu) 0.20 laiiiu 1.0
dangd (Zn) 0.50 laitAu 5.0
Fails (SO,) 50 Taitiu 200
Aaalin (CL) 5 laitAin 200
wigoalsd (F) 0.1 laitin 1.0
Timsn (NO,) laiwv i a5
ANAINT LAV

120 laitiiu 300

(Total hardness as CACQ;)
AHNTEANNDIF
(Non-carbonate hardness as 100 Laisiiu 200
CACOS)
U'%mmmam'iﬁgwm (Total solids) 250 laitiin 750
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Mgy Mineral Water, Underground Water, Geological survey,

Contaminant prevention, Monitoring and Control System
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3. anudrAnuasiu1vaalywiniinis39e [Introduction to the research problem and its sienificance]
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Theoretically, human body consists of water more than 70%, so it can be said that water is a key of
leaving. Water is used in a plenty of mechanisms, including digestion, nutrient and oxygen dissolution and
transportation to cells in a body. Water is also used to keep heart and blood circulation to work at normal
condition. It has to be note that, water is very important for detoxification in human body. Therefore, 2-3
liters of clean and purified water per day is very necessary for human.

In addition, water is heavy used for diary consume, industry and agriculture. The cornmon source of
water is surface water. However, it is appeared that the water is insufficient for everyone due to a limitation
of suitable water storage area. This leads water crisis in every year. In the meantime, the demand of water
has been rapidly increased, regrading to economic growth. Especially, lack of irrigation supply for agricultural-
area leads to decreasing of agricultural product. This problem involves an alternative solution that is

1715 LT ERN
groundwater because it can solve the problem of wa@rl}gfa—gje%@a’. '1F?urt;I.er, the quality of water is very
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stable and has a minimal contamination compare to surface water. Groundwater is a natural water, sometime
it can be called mineral water. For drinking water, it has to be clean, colorless and met Thai Industrial Stand
(2208-2547).

The intention of this research is to evaluate the quality and stability of mineral groundwater.
Additionally, this research will also improve the understanding of drilling technology and water monitoring

and control.

4. Jnquszasdvadlasansive [Objective]

L. \J'i3Lﬁum"me'hﬁn_;LLa::ﬂmﬁhfumﬁ'uLﬂﬁ'ﬁ‘lﬁu

[Evaluate the quality of mineral groundwater]
2. iehaneiaraivstesnunvahuslFid wazmsUuauIngady

[Analyze the stability of quality of mineral groundwater and microbial contamination]
3. mausuanidmiunsdlgniu i gnndy viafusssuvmduiiinanandaniou

[Planning of water supply in emergency situation such as flood disaster and global warming]

5. WNe1591934v04lA59n15398 [Reference]
® Bedogni G, Borghi A, Battistini N. The assessment of body hydration and water distribution in
health and disease. Clin Dietol. 1996; 21: 3-8.
® Petraccia L, Liberati G, Masciullo SG, et al. Water, mineral water and health. Clic Nutri. 2006;
25: 377-385.

® Bertoldi D, Bontempo L, Larcher R, Nicolini G, Voerkelius S, Lorenz GD, et al. Survey of the
chemical composition of 571 European bottled mineral waters. J Food Composit and

Analys. 2001; 24: 376-385.
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6. 19N13ANUUNTIVY uazamuwmmwmaaa/tﬁu*ﬁ'aa‘;a [Methodology]
a ar & du o et a a w ar = o i = = LY}
ﬂ’]‘i’)'i!ﬂﬂi\'mL\n]Uﬂ"I'S'WEJIﬂU'Jgﬂ']‘.i'}‘ilﬂll.ﬂ:,’ﬂmu'] ﬂC\']‘.JVW]']ﬂ?iﬂﬂﬁﬂdllﬁﬁLﬁUﬂﬂyjﬂﬂallWl']ﬂE]’]ﬁﬂuL’iFiTﬁ
The type of research is “Research and Development”. The research will be done at Naresuan

University, Phitsanulok, Thailand
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1. 3sp2L1a71IN3798 wazuHunIsAIEinuraenlaTINTIve (ssueh 11287 6 Wau)

[Schedule for the entire project and expected outputs]

- Ju]
N wmaun [Month] WUBLAA
nan3sy [Activity] !

1 P S 5 6 [ Remnark]

o X 4 a9 = a
1. fiuaniui Aldlumsyamisiensive

[Finding the suitable area for drilling]

+ g e s L b
Z ﬂ'ﬁ?ﬂi?ﬂﬂTﬂ‘iIU'l‘l'iJﬂ'{lilUULLﬂSﬂ'ﬁﬂ’]‘i’]ﬁ]‘ﬂ']x‘tﬁifﬂ’lﬂﬂ?

[Geological and groundwater surveying]

7 - —
3, msgarvzdTImliNuAY [Drilling]

= L= H = 1 g v a A
4. mAwsiviinanhueziinaussglnhlafiuiui

seAuUANIUANIBEEANY [Water qualities analysis)

' o X
5. M13I9szuLTaUUstazmalulagtasiumsduidau
o v Lavd a
yagatnanmsluavenhlaiiuiy

[Casing, piping and contaminant protection systems]

Tauvd o do 52 o . T
6. ﬂ'li’l'NiﬂUUﬂ'ﬁq‘Uu'ﬂﬂ‘r‘mﬂu ﬂﬂﬂLﬁUU'\ WIUUN Las

szuulvlihlunszuiunisugn

[Pumping, water storage, and electric supply systems]

7. MNesEuUAIBan I IRURIN s MR luTA

[Water monitoring and control]

8. N3351897Ha [Report documentation]
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8. sulszinavedlasan1side (IuIUneEY Total 18,750,000 Baht)

8.1 uMTINYNaBULIAIS [Naresuan University] 10,500,000 Baht

QUUSZUN U.ULSADS
sneazdeanldang [Expenses Detail] Cost Naresuan
University
1. ianaAImauwny [Stipend)
1.1 AmeuunugIve [Researcher] 100,000
2. muaenltaas [Expenses]
2.1 ﬂ'ﬁwmm'tumiﬁﬁwnﬁ'[‘n"ﬁuﬂuﬂafqﬁuua::m'iﬁ'ﬁ']ﬂm\aﬁ‘itﬁ%mmiﬁ'ﬁw 1,500,000
1lddu [Total cost for geological and groundwater surveying]
2.2 ﬂ"ﬁhamuﬂun'lwﬂmmfw'lﬁﬁu [Total cost for groundwater drilling] 2,000,000
23 ﬂ"riimmn‘lunwsa%mnnﬂmﬁumsﬂmﬁawmﬁwﬁu 1,300,000
[Total cost for casing and contaminant protection]
24 ﬁﬁ'mmnf[:uﬂwsﬁﬂvﬁ"’aiswu’-]ﬁz’fmas'swmfmqu 1,100,000
[Total cost for monitering system installation]
95 Aiamnlunisiarauviusieii [Total cost for water distribution point] 1,150,000
26 ﬂ'waﬁqm;J'ﬂ.un"rﬁm'ﬂsﬁ*ﬁ’auﬂawaaﬂmmmfw AUENNG AN 1,200,000
[Total cost for mineral groundwater qualities analysis]
27 Adamnuinisuuds [Total cost for transportation] 1,000,000
28  MTIanuIIRN1sIBaY [Total cost for documentation] 50,000
3. mnnA3ar [Materials]
3.1 Fagdninaw [Office supplies) 50,000
3.2 Yannauflawmed [Computer supplies] 50,000
3.3 Yaningamiani [Laboratory supplies] 500,000
3.4 Janneaina [Construction materials] 200,000
s2vaAw [Total] 10,500,000

* gnsaduadulaluvngionis [All item is subject to be adjustable]

AR AnEN AR
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8.2 EM-TAC ASIA 8,250,000 Baht

uazdvaaldane [Expenses Detaill sudsEana
EM-TAC ASIA
1. vuanAldaes [Expenses)
1.1 Awaliladmsyaanaiolildiusldfui 3,500,000
[Intelligence property for mineral groundwater drilling system]
1 2 Aalulafmsssyuuatioaumstuiion variassadiama 2,500,000
AranTsudun
[Intelligence property for contaminant protection and structure system]
1.3 aunaluladlunisnessuudnliRnmuunsine 2,250,000
[Intellicence property for automatic monitoring system]
s2meau [Total] 8,250,000

¢l ' o 3
9, Uszlpuiniaindnesldu [Expected Benefits]
o ' 5 1ed = ok o}
9.1 nisdawazdSinanssnhnhusinnudnseaunig
[Evaluate the quality and quantity of mineral groundwater]
s a 7 g 1ed ) w o
9.2 viudnnunazstinasvutoulniusnanudnsyiuane
[Evaluate the types of contamination in mineral groundwater]
5 a =1 o & = = vd &
9.3 nswszansmuseavaluladvaaiumsUuiliouvesdsiunieg wagﬂmwumu
[Evaluate the performance of contaminant protection system]

by o P v : ¥ aud o
9.4 yswuszavsnmszuusaln’i lunsnseiatiinaussinlinhuslanuiv

[Evaluate the efficiency of automatic monitoring system of mineral groundwater quality]

v U ID, g :’ L a IJ
9.5 NIVVDUATEUUNTTIIYUN ﬂ']'iﬂﬂLﬁ‘UU'] wazszuuliihlunssuiunisuaniimineay

[Information on water distribution, water storage and electric supply for water production process]

9.6 flasuUsElaniABYSEIINUIN TINEIADLSAIT

[University members (i.e. Student, Academic staff, and Officer staff) in Naresuan University will take

advantage on this project]

v o i v a X0 w
9.7 mstiuslomilumsnausveeaatinnnuaniuslanfuluaniiuifveylanuasindifios

[This can be used as a model for other mineral groundwater supply in Phitsanulok and surrounding

area)

=]
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10. paduFanasaufuA1veinIenA1adi1eslisu [Success fullness]

Uszinn HEI U

= o (3 o ar qd 3 d
nIsAnUYiLaY AfTlunsasseduumninian Impact Factor o 1389

1} - s Ll ) i d
LHELLWS ainilunsansszivununvd (Liflan Impact Factor) . 1309

a o -
Anuvilunsansseaulsema . 1309

o a ) a da Ha o
dnaualunisvszgudvimslussduununnd dlnsafniunenuuu | L. God

Proceedings

= e

o a o a da ¢ o
u%a‘ualum‘iﬂszﬁm‘mmﬂuwmumm NUNIANRUNWUNAITNUY .. B39

Proceedings

s

= ° o o -
UNAUIPINIG H197 MUﬂaﬂVﬂJﬂ’lﬁUiﬂiﬂmﬂq‘n'i e B3N

1 1 - s 1] 1 1 W ves a v é
msldussland aonpanaudde / maluladgndudmane waglafumsiuseansly | 1. Gos

' = v
Usglapiannmitsauiineaues [Technology Transfer]

Ve a o« { =& - ' i
fdsssivg gunsol iadeaile nisduq Wy giudaya  Software #1 | ..1.kaaw

anunsmiluldusslemilanaly Innovation]

as

nsannzilioy auANEUnS e HAATY

o

NHUNT ... Haau

20D

niwodumaliggn

o AL
11. AnTagaue [etc.]
11.1 Joint Research of Naresuan University and EM-TAC ASIA
s | ' = ° P v o d4 e ) I v
mssmilelumsaeveamaluladlunsdsaumdahusldiiuiu dniluganusuiiominimalulad

11.2 Operation Research Project

................................... et MINASINNS

RTINSO
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12. TaRmitudalasang

gIRR VRN NG AN
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1. Fo-wwana  (mwilne)
(nMwBangu)

WYY WA wauen

Mr.Assadang Polnok

wineaulnsUssInaaUssuiun 3529900089669

fneranI19138 8

v

fumisiaguu

IJQ 1
d0TUVIAAND

A o = L3 ! = ar
N9 E!'HU']U'Jﬂﬂ']ﬂ'lﬂﬂiﬂ"lﬂl'ﬂﬁi)ﬂﬂﬂﬂ'ﬁ DIANTUNITTIUTIY UNNINBIABULIADT

Tnsdwy 055-968888
Tnadwiiadoufl 086-9326026

UszdRnnsinu

nsans 055-968724

E - mail assadangp@yahoo.com

Unsdnw TPl an1iunsAng

#1A.2508 | Usa. (USunynuiUnidin uninendouiing  Uszindlne
anvnnduns

wa2537 | o (advmaniumniugia) Pansnimineds  Usandlng
anvnnduNISY

WA.2532 | any. (@ssngudansingie) UATINENAUAlUBETING Y Ussine
A1UIUINFAET T Ine

wA2529 | nu. (ndvedantudin winerdededv Uszinelng

Uszaunisainisindde (udumidsiaminlasenig)

Yaudszanm lasams unaIu gonuEnIsAniiuay

wA2557  psmunladuihpionaansadn  udssinameduin Autiulasams
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wA2556  pswanndiduladuiugae 183535 Ruseld wsaos Antiulazanis
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wA2551  psaaedesdionaihgefiondnds fuussunnieiiu UAlATINTg
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HaguITY
n. aaeudteinfailunsasssivi
® Supavadee Boontha, Hans E. Junginger, Neti Waranuch, Assadang Polnok, Tasana
Pitaksuteepong. Formation of particles prepared using chitosan and their trimethyl chitosan
derivatives for oral vaccine delivery: Effect of molecular weight and degree of

quaternization. Songklanakarin J. Sci. Technol. 32 (4) Jul.- Aug. (2010) 363-371.

e  HunuA wauen, oITING auds. m'sﬁmmm%'mﬁ'lmqﬁ'\mmazmmuaua:gu”l.w‘nﬁaﬁuﬁmﬁa
fuanila nanfuet. wnansUsznounsUszgumIeinns “usesive” afafl 1. uvnivende
Wwse73. fivaylan. 2548,
o Suged viauen, garson Wlyndled. navesEswIRENBURBAANTITRI UGB LALALA
wilga, MsesndansslswisauraUsundlne) 14 (2004) 27-34.
2. naridiinfmilunsarsszivumei
® Pawinee Noomwong, Wantanee Ratanasak, Assadang Polnok, Narong Sarisuta.
Development of Acyclovir-loaded Bovine Serum Albumin Nanoparticles for Ocular

Drug Delivery. International Journal of Drug Delivery. 3 (2011) 669-675.

® Assadang Polnok, J. Coos Verhoef, Mads B. Peterson, Wichet Leelamanit, Narong Sarisuta,
Hans E. Junginger. Bioavailability of desmopressin from a superporous hydrogel based
drug delivery system. Poster Presentation at the 65th International Congress of
International Federation of Pharmacy (FIP), 3 - 8 September 2005, InterContinental
Citystars Heliopolis, Cairo, Egypt.

® Assadang Polnok, J. Coos Verhoef, Gerrit Borchard, Narong Sarisuta, Hans E. Junginger. In
vitro evaluation of intestinal absorption of desmopressin using superporous hydrogel
baesd drug delivery system. Int. J. Pharm. 269 (2004) 303-310.

® Polnok, J. C. Verhoef, G. Borchard, N. Sarisuta, H. E. Junginger. Influence of methylation
process on the degree of quaternization-of N-trimethyl chitosan chloride. Eur. J. Pharm.
Biopharm. 57 (2004) 77-83.

® Assadang Polnok, Wichet Leelamanit, Narong Sarisuta. N-trimethyl chitosan chloride
nanoparticle as a carrier system for mucosal protein delivery. Oral and Poster
Presentation at the 14th Symposium on Microencapsulation. International
Microencapsulation Society, 4-6 September 2003. National University of Singapore,
Singapore.

a. naaddeiildusslonild

d o o S
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2. Yo ~wwana  (nNwIngu) Mr. Ig-Hwan, SUNG Ph.D.
wurslavUnsUsEInAUssTaY -

fumistlagdu  Principal Hydrogeologist

dnufifnda
fivina1u 825 Expo-Officetel, 381 Manyen Dong, Seo-gu, Daejeon, 302-834, KOREA
Tnsfiwi +82-42-862-2267 Tnsans +82-42-868-3080
sdviindouil +82-10-5427-2268 E - mail : sih@kigam.re.kr
UszaANIsANYY
Un13dnen GLVPLY an1dunisang
A.A.1974 B.S : Major Geology Kyung-Buk National University in Korea.
A.¢.1981 M.S : Major : Hydrogeology Kyung-Buk National University in Korea
f.A.1985 Completion of the 3-year Kyung-Buk National University in Korea from
Ph.D Course

Major : Hydrogeology

A.A.1988 D.E.A : Major: Hydrogeology Orleans University in France

A.7.1991 Ph.D : Major : Hydrogeology | Orleans University in France.

Title of thesis : Study of Groundwater resources in Taegu city. Korea - Analysis of

hydrogeological, geochemical data and hydrodynamical model -

Dispatch & Research in Foreign Countries
@ |nstitute of Hydrology in Oxford (England) : 1986. 3. ~ 1986. 9.
® Gelogical Survey in Victoria State (Australia) : 1985. 1. ~1985. 6.
® Dames & Moore Co. In Hawaii (USA) : 1981. 6. ~ 1981. 9 .

9 Korea Himalaya Makalu Expedition (Nepal) : 1982.2. ~.1982. 7.

Work Experience: 1978. 9. ~ Present
@ Korea Institute of Geoscience & Mineral Resources (KIGAM).
@ Principal Hydrogeologist
® Project Manager, Urban Area and Natural Mineral Water Resources.
- Groundwater resources management in Urban Areas,
- Natural Mineral Water Resorces
- Soil and Groundwater Remedation

- Geothermal Resources
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University Appointments
© Adjunct Professor in ChungNam National University

e Adjunct Professor in Kong-Ju National University

Member
® President of Korea Society of Soil & Groundwater Environment : 2007 ~ 2010
® Advisory committee on The Ministry of Environment : 1993 ~ present
® an Environmental Council on The Ministry of Environment : 1993 ~ present

® Advisory committee on protection of the Quality and Supply of Freshwater Resources in The

Office of the Prime Minister : 1997 ~ 2003

e Advisory commitee on The Presidential Commission on Sustainable Development Republic of

Korea : 2004 ~ 2006

® Advisory commitee on The Office of Natinal Rever Restoration in Ministry of Land,

Transportation & Maritime Affairs : 2007 ~ present

® Advisory committee on The Ministry of Natinal Defense for protection & remedation in

Restorationed U.S. army bases in Korea: 2007 ~ present

e Cultural Heritage Committee member on Cultural Heritage Administration of Korea: 2013 ~

present

Prize

® 1999. 12. : Honoring of One-hundred Environmentay-persons in The Twenty-First Century from

The Water Resources News
® 2003, 12. : Honoring from Minister of Environment
® 2006. 6. : Medal of Merit from The Goverment of Korea

® 2012. 7. : Honoring of "one of Environment 100 People” from The committee for 100 people

of Environment Envtimes-GKBS

Currently Research

e Protection and reclamation for the soil & groundwater resources in Urban area (Seoul, Pusan,

Taegu, Kwangju, Ulsan areas) and Restorationed U.5. army bases in Korea
® Groundwater monitoring & modeling in crystalline rock basin in Korea.

® Remote control system developments and water-chemistery for Natural Mineral water

resources in Korea during 15 years.

® |nstitution of Environmental Policy & Law for the Groundwater and Natural Mineral Water

Resources in Korea during 20 years. ﬁ’ﬁ“pngtﬁﬂﬁﬁﬁﬁﬁ(ﬁﬂ\ﬁ

*
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3. 3 -uwwana  (nwilng) wgguiug wniny
(mMwdangy)  MrAuppatham Nakaruk
wungvinsUszannalssunuy 3-1104-00186-997
gumadagdu 91913
anufinda

o o a a a a o
NN AAITTIAINTIUGATINNG ﬂmﬁ')ﬂ']ﬂi‘ﬁ.lﬁ'lﬁﬂ'ir UMINUTRABULIAT

nsdwi 055-964-224 Insans  055-964-003
v ¢ A = z .
nsdwviimdaun  087-362-0558 E-mail nakaruk@gmail.com
UszIRNIFANYY
Umsiinwn AL an1UunsAnen
InEansUMTn ——)
N.1.2545 > i inendaysw Ussinalny
anldnd
Inereansumidnigin dondumaluladwszaoundinnn
W.1.2548 . ) }
anunildndussynn wnsaanszla Usenelng
Doctor of Philosophy (Materials
.A.2553 The University of New South Wales
Science and Engineering)

Uszaun1sainianiadide (uduvdananialaseanis)
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W.L. Kwong, A. Nakaruk, P. Koshy, and C.C. Sorrell, “Photoelectrochemical Properties of
WO, Nanoparticulate Thin Films Prepared by Carboxylic Acid-Assisted Electrodeposition”,
Thin Solid Films, in press

C.-P. Lin, H. Chen, A. Nakaruk, P. Koshy, and C.C. Sorrell, “Effect of Annealing Temperature
on the Photocatalytic Activity of TiO, Thin Films”, Energy Procedia, in press

W.L. Kwong, H. Qiu, A. Nakaruk, P. Koshy, and CC. Sorrell, “Photoelectrochemical
Properties of WO, Thin Films Prepared by Electrodeposition”, Energy Procedia, in press

D. Channei, B. Inceesuangvorn, N .Wetchakun, S .Phanichphant, A. Nakaruk, P. Koshy, and
C.C. Sorrell, “Photocatalytic Activity under Visible Light of Fe-Doped CeO, Nanoparticles
Synthesized by Flame Spray Pyrolysis”, Ceram. Int., 39 (2013), 3129-3134

D. Channei, A. Nakaruk, S. Phanichphant, P. Koshy, and C.C. Sorrell, “Cerium Dioxide Thin
Films Using Spin Coating”, J. Chem., 2013 (2013) Article No. 579284

C.YW. Lin, D. Channei, P. Koshy, A. Nakaruk, and C.C. Sorrell, “Multivalent Mn-doped TiO,
thin films”, Physica E, 44 (2012) 1969-1972

C.Y.W. Lin, D. Channei, P, Koshy, A. Nakaruk, and C.C. Sorrell, “Effect of Fe doping on TiO,
films prepared by spin coating”, Ceram. Int., 38 (2012) 3943-3946

C.YW. Lin, A. Nakaruk, and C.C. Sorrell, “Mn-doped titania thin films prepared by spin
coating”, Prog. Org. Coat., 74 (2012) 645-647

A, Nakaruk, C.YW. Lin, P, Koshy, C.C. Sorrell, “Iron-doped titania thin films prepared by
spin coating”, Adv. Appl. Ceram., 111 (2012) 129-133

A. Nakaruk, C.Y.W. Lin, D. Channei, P. Koshy, and C.C. Sorrell, “Fe-doped and Mn-doped
titanium dioxide thin films”, J. Sol-Gel Sci. Technol., 61 (2012) 175-178

A, Nakaruk, H. Chen, A. Waibel, P. Koshy, and C.C. Sorrell, “Surface modification of
titanium dioxide thin films by manganese doping”, e-/. Suif. Sci. Nanotech., 10 (2012) 103-
106.

G. Kavei, A. Nakaruk, and C.C. Sorrell, “Equilibrium state of anatase to rutile
transformation for titanium dioxide film prepared by ultrasonic spray pyrolysis technique”,
Mater. Sci. Appl., 2 (2011) 700-705

A. Nakaruk, G. Kavei, and C.C. Sorrell, “Synthesis of mixed-phase titania films by low-
temperature ultrasonic spray pyrolysis”, Mater. Lett., 64 (2010) 1365-1368

A. Nakaruk, D. Ragazzon, and CC Sorrell, “Anatase-rutile transformation through high-

temperature annealing of titania films,produced by ultrasonic spray pyrolysis”, Thin Solid

Films, 518 (2010) 3735-3742 £h I NRRANAIN
' Ore b @
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A. Nakaruk, C.Y. Lin, D.5. Perera and C.C. Sorrell, “Effect of annealing temperature on
titania films prepared by spin-coating” J. Sol-Gel Sci. Technol., 55 (2010) 328-334

A. Nakaruk, D. Ragazzon, and C.C. Sorrell, “Anatase thin films by ultrasonic spray
pyrolysis”, J. Anal. Appl. Pyrol., 88 (2010) 98-101

A. Nakaruk and C.C. Sorrell, “Conceptual model for spray pyrolysis mechanism:
Fabrication and annealing of titania thin films”, J. Coat. Technol. Res., 7 (2010) 665-676

A. Nakaruk, P.J. Reece, D. Ragazzon, and C.C. Sorrell, “TiO, films prepared by ultrasonic
spray pyrolysis”, Mater. Sci. Technol., 26 (2010) 469-472 |

A. Nakaruk, D.S. Perera, and C.C. Sorrell, “Influence of deposition temperature on titania
films deposited by ultrasonic spray pyrolysis”, Adv. Technol. Mater. Mater. Process. J., 12

(2010) 1-8

A. Nakaruk, H.Z. Abdullah, J.5. Yun, D.AH. Hanaor, and C.C. Sorrell, “Fabrication of thin
and thick films of photocatalytic titania”, Adv. Sci. Technol, 72 (2010) 144-149

C.C. Sorrell, T.C. Palmer, L.J. Bowen, and A. Nakaruk, “Solar-thermal energy conversion
and storage: conductive heat transfer using self-assembled bulk graphite”, Adv. Sci
Technol., 74, (2010) 253-59

D. Ragazzon, A. Nakaruk, and C.C. Sorrell, “Deposition rate of anatase films by ultrasonic

spray pyrolysis”, Adv. Appl. Ceram., 109 (2010) 196-199

or o o KJ §res
Fl. S'N']aﬂaﬁ’]u'ﬁ)ﬂw:ﬂﬂlﬂ‘iﬂ

@ The 2"d Oral Presentation Award

10" Eco-Energy and Materials Science and Engineering Symposium

Ubon-Ratchathani, Thailand

The Best Paper Award of Nanotechnology and Materials Technology session
10" Eco-Energy and Materials Science and Engineering Symposium

Ubon-Ratchathani, Thailand

Travel Award

6" International Symposium on Surface Science

Tokyo, Japan

Commendation, Outstanding Student Research Award

Taiwan Semiconductor Manufacturing1 Com

st

Hsinchu, Taiwan
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4. o -~ wwana (Mmwidanqu)  Mr. Suk Man Bae

1986. 7 : Established Honglk IT System Co., Ltd / president

Mo-A Institue — worked as a simulation researcher for Ministry of national defense of Korea.

Worked as a visiting professor for computer science at Young -Nam University

Worked as a visiting professor for computer scince at Gae Myoung University

Worked as a director for business administration system development, fabric manufacturing
computerization system development, overll computerization system at Chamber of Commerce of

Korea

Established Mac C.A.l Computer Science Academy - an affiliated school with HonglK IT System
Co., Ltd. / President

Established Big Vision Co., Ltd - President
- Invented and developed AURORA VISION, FLEX VISION

- Granted a patent for outdoor internet information text message system using optic fiber.

Established Jung Tong Planning Co., Ltd - CEO & CTO
- 2001. 7 eranted a patent
- IDP — 72XG FCC EMI approved standardization.
- System for preventing plein air for pricture on outdoor screen
- Merged with BJ system Co., Ltd

- Founded Optic chemical institute / Korea Industrial Technology Assocition

2001. 7 : R&D with Samyang Sa Institute
- Technical cooperation agreement with Samyang Sa Institute

- Cooperative technology director for Optics technology with Toray company in japan

2005. 9 : Established HanGong Media AD Co., Ltd [CEO/ CTO]
- FIEX VISION commercialised
- 2007. 2 : advisor to HK CCW & Shanghai CCW
- 2007. 7: Established EM TAC Co., Ltd. Consulting overseas’ technology assets and
marketing. / chairman

- Granted patent for optic display. - 4 international patents. 9 domestic patents at Present.

HanGong Media Ad., Co., Ltd / owner and founder
- Screen production & consultancy for media technology: -
TR

AT

fc'»s:j‘@'

www.hgmedia.co.kr

- pefrom media “Facade”

e B (quqg;mamnm'sé,,m.t'fm,]ﬂi yiausn) Wi 17 91n 20



1. Jeec Co,, Ltd / www.jeec.jp /
CTO at present title.

May 13th 20012 appointed as the Vice Chairman and acquired the shares officially through board

meeting.

2. Smart Digital Solution / www.smartds.kr
Mr. Bae invested with his technology. 70% shares owned.

Act as an B2B agent for Sam Sung Electronics

others

He has been associated with many other high tech owned companies and
consulting them regarding technology as well as research and development new
material for ads media mostly with Japanies companies.

With them he also has been conducting analysis and evaluation on new

state-of-the-art-technology and ernerging technology.
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5. fo-ummana  (Mwsngy)  Yun Seong Eum

Mobile : 010-6811-8914

E-mail : yseum65@hanmail.net

Attainments in scholarship

Year School Degree

1984.2 Osan hich school

1989.2 KyungHee University Computer Engineearing B.Eng.

1991.8 YonSei University Graduate School of Engineering Computer M.Eng.
Science

1999.8 KAIST(Korea Advanced Institute of Science and Technology) Ph.D.
MiS(Management Information System)

2002.10 Stanford University Graduate school of Management
SEIT(Strategy and  Entrepreneurship in  the Information
Technology) Course Completion

2010.2 KAIST Chin’s AMP( Advanced Management Program) Course
Completion

Career
1989.3-1990.8 The military service
2000.3-2000.9 KAIST Tecno MBA request research fellow

2000.10-2001.8

KyongGi University Part Time Professor of Management Department

2001.3-2002.2

Halla University Charee of Lecture Professor Management Department

2001.8-2002.8 Hunoid Consulting Director
2002.8-2003.3 Hara IT Director
2004.11-2008.7 DNC Co. CEO

20103 -2011.8 Culex Korea CoCEO

2008.8 -present E-Bizrun Co. CEO
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