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Project title Development of Undergraduate Research Capability Using
Cleaner Technology
Researcher Dr.Wit Soontaranun

Completion date September 2005

Abstract

Cleaner technology internship was carried out with the specific aims to improve productivity,
reduce resource consumption, and minimize waste generation. Through out the internship period,
the students performed their works under close supervisions of both academic advisors and
industrial coordinators for the sake of student’s research capability development. This was done by
using cleaner technology guideline which emphasizes the process of data collection, problem
identification, problem source and root cause analysis, and generation of solutions for problem
solving.

Cleaner technology internship program was arranged for the fourth year in which 22
companies, 26 academic staffs, and 45 students were involved under interdisciplinary cooperation
from the faculty of science (the departments of chemical technology, food technology, chemistry,
material science, photographic and printing technology, and general science) and the faculty of
engineering (the departments of chemical engineering and environmental engineering). Out of 56
options for problem solving developed (potential saving of 39.27 million baht annually), 26 options
have been implemented with the proven annual saving of 21.18 million baht. In addition, research
capability of students was realized through 8 senior project research grants total amount of 770,000
baht. For other student’'s development, it was found that operational comprehension, problem
identification, data collection and refinement skills, together with self-studying skill were all improved
markedly. Most companies joined the program were satisfied with the works done by students and
were willing to further cooperate with the University via research collaboration. This could be an
indication for the trust of industrial sectors on the research capability of Chulalongkorn staffs and

students which, in turn, contributed to the sustainability of cleaner technology internship.
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1. US1N aqmm%ns‘mmmmamwﬁmsﬁ na

AAMTLTWAINY

Jaanainaluladazana ﬂsziﬂmﬁﬁmﬂiﬂa:"lﬁ%‘u :‘ aaenlgang e FuaINu FmWmMIELAuMT
1. famenszuammaihnaunsafistinguanlslng aad3unansldnsa 31,410 v /1 lifitaya anmamnudwlyldfagy
2. n89U rinsing WethnauanlElng aadsunasnnsldin 190,400 1nn / 1 lifidaya dnwanudwldldifudy
savSunomiuge -
3. 11 rinsing AlanUsnunnan pre treatment as aadSunannslain
rinsing eaaiinlwal saUsuouiLEy
4. Wnsanmisesnslianiu aaa lNNTANgENd 230,000 U / 1 - FUABNILE?
NUszAnSMwaeIMINGa
2. 155N Tsiatuuns 1ad malulad (1999) $1iia (W)
Jaguainaluladazana ﬂsﬂwﬁﬁ?ﬂ@m:ﬁ%'u ZZ@WM%'I o'ler Fuaanu FAWMIE BRI
1. wWaswasaaruiianiihawa 220 kvA 1w 150 KVA samsliniugaings 863,115 U / 1 - FLEWNNILE?
luz291281 7.00 -17.00 w.
2. Lﬂﬁ'ﬂum’%aaﬁﬂﬁwLLsaﬁugdﬁHﬁwﬁuL‘%ﬂLW%GU‘J%I"E sadsupmsldidanas 176,400 v / 80, 000 LN FLAUNIUR?
Tfunu Dlunslg Wi lsduen
3. USWN UMY 9@
dalzuainaluladazana Uselamsifenainazldsy aadrltanele Fuaanu FMNMITLRUMT
1, msamﬁ”‘ﬂﬂsaﬁﬂuﬂaaﬁuﬂu aﬂﬂ‘%mm%ummﬁmmnﬁu 84,383 un / T 6,615 1N FUABNTUS?
2. ms%g%"’mamﬁfaﬁau am%ummﬁﬂmm;‘lu 22,663 1 / 1 1,000 UM FLAUNIIUR?
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daiauamnaluladzzana Uszlominanainazlesy ) “aaenldingle Fuaanu FNWMNIEWAUNIT
1. @assaandavauw laimas " JSudamuonmauazinguliinanzan 9,870,987 U / 1 115,000 LN FULAUNITUR
2. Gaasdulbinan " fannIgnLEIauTauntiLe 965,575 111 / T - anmamnudwlyldAady

5. 431N TN $1na

Jaanainalulaiazana ﬂiﬂmﬁlﬁﬁ%%@%ﬁ "; aaenldanele Fuaanu FIWMIEUAUMT
1. M3t condensate navunlFlnal " fesSinmmsldih 1,477,440 U / 1) lidvaya FuAuMIUE?
= qamsldanin
2. Mt fast rinse navanlElng " seuSnmmslain 99,360 U / 1 10,520 LN dnenanuduldldfudy
3. mstlasnumsiia clinker luwaainnlnadvas boiler = aevUSunamsliniu lufidaya lifidaya anmenudwld dfudy

= gadldanelunsindavesiie

6. USHN WIHH&LAD3 31Na

daiguainalulatzzana Uszlominaainazlesy ﬂﬁmﬂqlﬁﬁ"a%ﬁj Fuaimnu FNWATANAUMT
| i
1. ﬂ%’uﬂ;oq1Jnirﬂﬁ@‘hﬁaﬁdmwa:mﬂmnﬁzgﬂ . aﬂﬂ‘%mm’uau%uﬁﬁmﬁumnﬁju 3,000,000 v /1) 150,00 1N Fudunsuan
2. ﬂ%’uﬂ@mmuﬁ‘lumﬂmmamﬂlﬁﬁmma:mﬂgaqﬂ = aﬂﬂ’%mmmad@ﬂﬁtﬁﬂ%umn@u "l,ajfl"iTaa‘Jla Vl:iﬁ“ﬁay‘a anmenululddiAnGy

7. U3n gillawaed Sie (unmw)

JTaiguainalulatzzaa  dsslaminanaineslasy sanlddeld | Susanu FNWASANAUMT
1. Wapwwirn l¥SUszamsnmannBatn " Awdszansawlunuie 2,255,000 111 / 1 3,600,000 11 | @ LiunIusa
2. thwnanuiouanieledoani ingot " aanslEwaenm lifiTaya lifvaya anmenuduwld @Gy
3. wWagwanld LPG unwinsiuen " faUSaamsldin 1,000,000 v / T 1,500,000 v / T | dnwranaduwluldifuda
" e lEsedudeinas
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Talguanaluladiazane Uslomifienadneldsy '/,a’vﬁﬂ’ﬁah ole Huaimn FMWNIEL UMY
1. fnwnstaedasla 1 dalugruminlss 1 1290n peak aan31E Wi 238,225 11 / T - FUAUMITURD
2. Fanaudnedeslililds:Tomigiga sanagyasdn Wi - duiiumIuda
3. L]J‘é"zmnmmssﬁauﬁwgﬂsawﬁm"LwWﬁ'amaLﬂu aadn Wi - FUABNTUR?
TWRYANTNNT 8@ demand 3anM3Aadn WLy TOU
9. U3 seuAaNWIRIT TR IMNTIY $17i0
daizuainaluladazana ﬂs:%ﬁ%’u%n%.t{ﬁ%ﬁ —'\' 4 aadlganele Fuaan FMNMITLRUMNT
1. msiiaszazinanmsld Pyroclean 42 S/P aaMILERILad 262,200 U / T - FLABNTUR?
2. ansaM314in DI over flow 71%ih DI uuuaLlse aamsldain 45,544 U | U - FAnNTURD
3. aadaTN51TUsLN overflow Ahszhuouslse aamsldain 31,232 110 / 1 - FLAUNITULED
10. LIWN ﬁwmaaixiﬁ na
Jaiguainaluladazona Uslemiimededddsu | sadldild Fuaanu WM IEUARMT
1. mesaUFnanslilusniuasySusasimanzaa aansLansLad 600,000 U1n / T - FUABNNIUE
11. U3%N 8 &1 Suwes $1na
Jaiguainaluladazona Yszlomifianaineslesy aaelgane e Fuaimu FAMNMITLHUMT
1. dulyslsz@nawaas scrubber uazld EM gaelu AANANITNIATNNA - 40,000 LN anmenulnwlddidnGy

MIiIanNan

2. WaswTawasanndwaidu LPG

Sl aabi bR QENIE

6,403,400 v / 1

4,500,000 111

Fnsanuiuldldimng
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Jaguainaluladazana ﬂsﬂmﬁﬁmmwﬂﬁ%’u '-/:a_vﬁﬂ’ﬁah o'ler Huaimn FNWMIGUABINT
1. faasrhasauwsauiausdin aamagayFoih laididoya 160,000 v | AnwanudwlyldiAndy
2. Wisih¥auann spray dry ma;uﬁ:w slip AANT LTWAIIU 615,000 U1 / T 1,500,000 v | ansanaudulyldmudy
3. \RUAINRWITBIAUIN burner NANIFULFIWAII 70,000 un / 120,000 1N anmamnudwlyldAada
13, U3BN AouuPBwaesuguuus $1ia

daiguainaluladazana ﬂiﬂﬂﬁ%’;ﬁ%ﬁ%’ﬂ _" aadlganele Fuaan FNWMIAUABNNT
1. 9@¥ standard operating procedure Tun3ldasiad aaNIFLRUAIILAT I 2,748,536 111 / 1 8,700 1N anmenudwld dmudy
2. 1Feunsaiilesiumsnazdunanduasiad AN IFYLFDTILAL 98,503 1 / I 8,700 LN FUAUNIUE?
3. lfinTasdnumssnluia aanIgiuaIaLAd 2,734,747 v | U 1,172,500 v | Ansenanduld|diAudy

14. U3 sodatasoian 4100 (WATw)

Jaianainaluladazana Uslpmfmeiezledsy | aeenldeneld Huaimnu FMWMIALHuNS
1. Gae reflector AifiUszANEAW Lﬁuﬂs:‘f‘m%mwmida;ag 35,170 v / 1 89,100 L1 FURWNIUR?
2. 1Wanw ballast 3 lFuuy electronic aan3lg Wit 85,890 U1n / 1 105,820 LN FnnIUR?
3. Dalusnaiilaylndrdon aaM 3Lt Wi lufidaya lidiTaya anwanudwldldifudy
15. USHN WWwaLTuLanisas 31N
Jalauainaluladzzena Y lgmifenainaslesu aadlgaele Fuaan FNWAIFUAUMT

1. MAua mﬂqmﬂ‘ﬁmm 2INITAN

AAUSIMTBILRIAINIBLGDNTEAN S

35,170 11 / 1

dnsanuduldldinugy

2. Usuddeudimsinansiaiiatnedatitas

= =
aﬂmsgtymmmsmu

85,890 11 / 1

dnsanuduldldinngy
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Toauamaluladszein dszlaminaiadnezlesy - aeenliole Fuaanu FMWNIIEAUNTT
1. ﬂ%’uﬂgaﬁmnumaaLﬂ%mmﬁ@ulﬁtﬂm:uuﬂﬂ AANIITLLRLBIAITAZANY 35,170 111 / 1 vlsjﬁﬂ]’a;ga Fudunsuan
2. davhmasasivaslwdvsnmldiasasaiou AAMIFRYLFLEILAT 85,890 un / I 3,500 1N FUAUNIUET
a o o . . P o« o a A iAo iAo =2 & v a a
3. i0A4LATDY viscosity control LNBAILANFAFINYBIN sanIgLFBaIIALl lufidaya lifidaya fnmanuduldiddugy
azaneliininzau
17. USEN FUIUTINNIFRAAT 3114
o A T <. oo ) R ) a o A
Taranainaluladzzena 15z fJ’mﬁnM'm/lng | \ - aadldEeld HuaInn gFnWMseLinmg
1. §@@9 flash drum AnlBAAENa I#losnldiAnuszlomigiga 107,880 v / T 109,570 LN agaznivaaumadiiinau
2. @994 control valve NviaRasNNkLaznIoNand a@msgtgﬁmvlam 983,739 v / T 246,000 UN ayj’szmnﬁﬂmumsﬁuﬁmm
A o a a o A o
18. U1N RYNULAUADRDUARNT INNA
doanainaluladazen Uszlymifienadnedlesy | aedlgaeld Huainu amwnIaLiung
1. §39ITULIZLNHINIALILI packaging LazUILIT Al uNaNIIEIIaINd "lu'fl”ﬁaga Taifidana agazninAaaunisaniinen
bt
2. faaagUninigadudalauainiainanas Polyurethane sadamiduuan1zmemea lufidaya lifidaya atizninfamumadiinau
3. aﬂé’foqﬂﬂitﬁﬂﬂu‘%nmﬁaumunﬁaaﬂﬁaa spray Way aailgnIaInNaNIIENIIaINd "l,ajﬁ'*ﬁaga Vl,sjﬁﬂ]"a;&a aglaznivAaaunisaniinen
9U%BY spray
a o a = [ o >
19. UTBN NULTUADUANLANDT (ﬂ‘g\'iL'YIW) INNA
o a &l N, ) 19 v P a o A
Jaiguamaluladazana deluminanainaglasy aaeltanela Fuaanu FMWMIFLARINT

1. msaﬂqmﬂnuﬁl,mamﬂu 145 a3eLTALDuE

AAMITIEWAINY

287,330 un / 1

FUAWNITUED

2. §3%8 Shrinkable film mn;jwﬁmmﬁu

AAAIIY mi'mﬁ’]umﬁ;ﬁm‘ﬁ

38,930 111 / 1

AURBNITUEL




20. U3sn anwwslinauaniaes (aysun) $11a

Taguainaluladazona szlomiaadaeslsy "‘ ﬁégﬁ_ﬂ%w%‘f Fuaanu gFAWMIELARNT
1. mymtsnamslamalulasauiimncay B samsltialnlasian 153,838 U / 1 - agazninaaumadiiinau
21. 155 1 3aa B ununainadsuanduaniis s1ia
Jaianamalnladazana ﬂszTMy‘%{[fﬁﬂ i aaalgangle Fuaanu FAIWNIANAUNT
1. 4131 Blow down 310 Boiler nauanlFlns " semsldiin 336,996 111N / 1 58,000 LN anmenudnlddiAnGy
2. dhanmsttsainganauanltlng " samsldii 305,828 1N / 1 102,130 LN anmenudwld diady
3. Yuawamiuanuiougiean " AANIFULFIWAII 549,671 un / 1 21,312 1 anwanudwlyldRady
22. 1380 B BumaiHad (Inouaud) $nia
Taguainalulafiazona ﬂsz‘[wﬁﬁﬂlﬁm:ﬁ' Alla aasldinyld Fusanu AWM IE LMy
1. Waswaan1sld rack oven 1Wagluzna off peak " aamsld Wi 129 on peak 465,048 1 / 1 - FufumIuan
2. nuiwiimsselwiBuvasnansiual bakery " AMIELENaNLEY 581,814 un / 1 167,688 1N FUAUNIUE?
3. AWNIILENEIUWaY preparation frozen meal U " AeMIEALFANALEY 312,096 111 / 1 81,471 1N ALAUNTITURD
preparation further
89,301 U /1 112,464 1N ansenudululdifugy

4. Geaunhuaaamesswiniiaslsiuasiasaiousa

FNUNIINES Bakery W8z Frozen meal

" AANIFLFEANLEY

. 1] 2548
gAWMIE LR - ” — ——
FIWIUNLREN dnonmwlunsaadildang win/il)
FUABNIURD 26 21,183,030
anmenululddiAngy 24 16,261,284
ayzizmnaﬂmuwamiﬁnﬁmm 6 1,827,271
Pk 56 39,271,585
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MILEne Naamlumsﬂs:qm:ﬁummmﬁ

fauf widalumaiiaue 019387 nuilszgy Fuiiviaua
Treatment of wastewater from Dr.Mali hunsom Regional Symposium on The grand
textile industry by photo oxidation chemical engineering 2004 hotel,
process with UV/H202/Fe2+ Bangkok,
reagents December
1-3, 2004
2 Destabilization of waste coolant Dr.Sangobtip Regional Symposium on The grand
emulsions and separation by Pongstabodee chemical engineering 2004 hotel,
coagulation and flocculation. Bangkok,
December
1-3, 2004
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1 Treatment of textile wastewater by advanced oxidation process with Science Asia
Photo-Fenton and Fenton-like reagent
2 Destabilization of waste coolant emulsions and separation by Water Research

coagulation and flocculation
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