k4 E4
m3szgnd 19 la Taanuuaz ln Tagnudauls lumsaaduiniunasdunminde

wauinmn 19 le

a a 14 Y I ] 3 [ a a o a
mmuwuﬁﬁgﬂumuwﬁq611fNmiﬁﬂymmwmqmﬂmgmnwmmamnwmmmssl

g

AUIINNMNAAST FUNARON (ANAIVIIY)

o a v J

UNAINGITS PAINIVNHINGIAY

msdam 2551

= o a

AUANTVOIYPNAINI A UNIINGIGY



APPLICATION OF CHITOSAN AND MODIFIED CHITOSAN IN ADSORPTION OF CUTTING OIL FROM
WASTEWATER

Miss Pantipa Hoyai

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Environmental Science
(Interdisciplinary Program)
Graduate School
Chulalongkorn University
Academic Year 2008

Copyright of Chulalongkorn University



v o o & o
Pdeineniinug msdszynd 19 laTaanuuag la Tnsudauyslumsgaduiiniu
voa H
waedunindudy
Ty waniuiin Wl
= a /a8
i Inemeaidunndou

=

7l a a g @ 9 1 o o ¢ 4 -
210159NUTnE I Tnusvdn HEWANANTI1TY AT.AUFFIU WIATOI1UA

v A A o = @ wa v a =Y o A v &
Tadinineds ynasnssiumineds eyd ivinndwusatuiidudumil

YoamsfnmunangasUsygumitiudia

o/

= a A o
.................................................. AUUADUUNAINGIHNY

Goemans1nsd as. wiwed Wonauyse)

AULNTTUMIABUINGTWUT

™~
Aeiinn™ | F i
....................................... Usesunssums

o

@vmans19158 as.angyind Tadauu)

&

........ ﬁiﬁ?f‘....e/.'%\.im.':.l.@.....................nssnms

a

(©19158 93480 Aunding)






#1# 4989144420 : MAJOR ENVIRONMENTAL SCIENCE

KEY WORD: CHITOSAN / MODIFIED CHITOSAN / ADSORPTION / CUTTING OIL

PANTIPA HOYAI: APPLICATION OF CHITOSAN AND MODIFIED CHITOSAN IN
ADSORPTION OF CUTTING OIL FROM WASTEWATER THESIS PRINCIPAL ADVISOR
:ASST. PROF. NUTTHAYA PONGSATABADEE, 76 pp.

This aim of this research is to study an adsorption of cutting oil on biodegradable adsorbent. The
adsorbent used in the work was made from a crustacean shell and called chitosan and modified chitosan. The
adsorbents are chitosan bead (C), SDS-modified chitosan (CS), and SDS-Mg(CIO,),- modified chitosan
(CSM). Various parameters, which have an effect on adsorption capacity of cutting oil on adsorbents, were
studied here. The parameters are contact time, pH, the initial concentration of cutting oil, dosage of
adsorbent, kinds of adsorbent and temperature. All experiments were carried out in series of batch adsorption.
The results show that the adsorption capacity of cutting oil on CSM is higher than CS and C, respectively.
Equilibrium time is varied with kinds of adsorbents initial concentration of cutting oil. More amount of
cutting oil can be adsorbed when the condition is in acidic. Initial concentration of cutting oil and dosage of
adsorbent have an effect on adsorption capacity. Adsorption of cutting oil on C, CS, and CSM is an
endothermic adsorption. Adsorption isoterm of C and CS fit very well with the Langmuir model while the
adsorption isoterm of CSM fit very well with the Freundlich model. The result of thermodynamic elucidates

that the adsorption process is spontaneous. The characteristic results also support the experimental results.
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2.2.1 M3aza@ (Solubility)
a [ oy A [ 3 A Y 9 4 v o a ~Jd
TaauTuazaiein n5aR0919 A1NUIDALITUTY 11DANDDDA LAZAEINIALAIDUNS o
9uq (Knorr, 1984)  u@ensoazateldlunsalalasnasindudu nsadayindudu nia
a JAa §
Woawen (78-97%) n3alesun tlag DMAC-LICl (N, N-Dimetylacetamide-Lithium chloride) %4
a v o 1 I 1 { Y [
anuenlumsazarvesladuludiazatsasg  WunauiandielsTuanaiediueds
[ =y a d? Qsll 1 zﬂ' J o d‘ 1 [ A 1 a
wuniy wuszinatunenelutazszrinluana esninfladduiannu Ae nylaasensa
[] =1 a 4 = [ 1 a
waznyezdailla (guama lulas Tavizuay Iaqunama, 2543)
1 2’ 1 o o a A 1 Y ~
TaTaanuliazareluiin a9 tagdihazaedunsd uaaansnazaelaluasazaien
3 a A A A Aaa Y ' Aaa Ja I AAa Y
Hunsadunidineunnytianineyiosnii 6 nsaezdanuaznsavesin Wunsantionldluns
a =4 a =4 a 1
azaelalasiy Tagmsazarsvedlalasuluasazaieninadunsd NIAvNUNS sUNYIIA 1Y
a a 4 a a ] @
ninluasn nialalasnansn nialosaaoin uazWoanesn amnsnazaielalaaulduiu
v 9 ~ a 1 < 2,’ ~ 9 a 42’
uamelamsaunguugigeunais edielsnamluuensieniinznouvnadiowanaii
2.2.2 ANUYHA (Viscosity)
A d%’ "o @ 1 1 o o w [ A a
anunilavesmsazate lalasuduegnuiladenalsedis wu szaumshidanyozdna
oa' % Yy 9 = a ™ 9 A a 4
win Twana anududu miies uazquvgid Taena ldudranuniiavesasazaronodes
A a dy 1T A A 9 A 1A a 4
anaulogUUY NIV uasiaveInsan 1y tazmlasuulasamitoyvesansazarenoaues
Y A A 1 [ ] = A A dgl A =
IHHannurtanuana1anu ¥y anuniiaved lalasulunsassdanmuvuiioasazaiglia
=\ d‘ A a Q' d?} d' L=
feranad luvaznanuniiavedlalasulunialalasnaoT nimudubiomiosuosaisazaid
Q' d? = Q' dgl an =}
NI wazgANutavesmsazate laTaanuazivuiuaunia Tuana (FAuT wdina, 2545)
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L. 4 ' Yo ' Ao q 9 9 Y A
(Polymerization process) #4110 liamnsnszyldFanuiina lnimldanududuvesaisvio
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2.3.2.2 M3IGAFUMUAIN (Chemical adsorption)
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2.4 auQa unz"laimﬁ%mmmmﬂcﬁ’u (Adsorption equilibrium and adsorption isotherm) (Faust

and Aly, 1987)
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q_e - Kqu qe

1 Y
g, = Usnuvesdiignaatungngaduneiinminyesdigady (Haansunensiy)

A
110

g, = U51gIgav03aI9NAFUINTINITNYNYATULUTUIALIADTHITNUDIAIGATY
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K, = AAINU9INI39AH
C.= anududuvesiignaaduilongluanzauaa (Madnsuaoiaaans)
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1 d’ﬁJQ

iio M R, Wlumasinldesunele Tmisunauiies daaums (2.4) (Hall et al, 1966)
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R =—"—— 2.4
" @+K.C,) 24)

A o J ad A J
AN 2.1 aNHUSUVNATR Y03 lo T uauiios (Hall et al, 1966)
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2412 @ Nmi‘N;uﬂa‘lj (Freundlich adsorption isotherm)
a 3 o Ay Y & a = @
ﬁumsv\lquﬂa% L’]J‘L!ﬁllﬂTiﬂﬁﬂﬂ“ﬁUVIhlﬂﬁl”lﬂﬂ"liﬂﬂaﬂﬁ HIDDTUNYDINTTIAAAIVUDINAINTU
1 ' Y
TumsgaguiiemsinaguAtvesdigagumniulugiuesaomsiin (Logarithmic) @1115014eA

Tadaaums

1
g, = KCen 2.5)

4
Tag K= duilse@nsuoamsunsnizang

n = correcting factor

nnaumsh 2.5) ansolasuldeglugdvesaumsiduasdldasauns

logg, = IogK+% logC, (2.6)

Iogi = IogK+i logC, (2.7)
m n

A o X @ 9 v o Y X < o3|
oA log — N log C, MNas NI ANNTURUS Tag]n log — Wunu y log C_1uunu x
m m

9 9 s Y Y 1 LY (Y Aad
ulﬂﬂi?ﬂlﬁuﬂﬁx‘lilﬂWﬂ’NiJ‘D'um"lﬂ‘]J — uag yaaauny y (mnd log K Iﬂﬂﬁuﬂﬁllfﬂ“]fmﬂf’llﬂﬁ
n

a d‘d 3 [ Qa’l 9 2 @ 1Y d' ya [
Wyuadwniianuduiny I 1 81 n > 1 uaasien dgaguldfianuawnsalumsgadu
@ A o [ Y A Yy 9 dg‘ 9 1 Aaaa
Argnazatenionlgnaady laaiennududugediu tagd 1 <n < 10 uaasInlfnseInsga
Fuiidaduiiull1dde8 uad 1/n Umdesndi 1 w19 (I/n << 1) anuasalumsnsneg

ADEAAAIAINANNTUTUNT0oAR 26 (Samul 11AZ Osman, 1987) (auaaslugii 2.6)
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1 =slope

log x .

log K = Intercept

log C,

~ o ad o a
11 2.6 dnvaz lo Tmnsunmsgaduvesljuady

U

U

2.5 ¥13Tuviaeliy (Cutting oil) (Byers, 1994)
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2.6 Uszianveariniuviaaidy (Shubkin, 1993)
5’ &% 1 S Aq Y Y] = 1 I~ @ dy
Wiiurasgunlslumsaanaslansgnuaseanidu 4 Uszinn aail
[ S o T g ) 10 ° ' %
2.6.1 Straight Oil {Wiiunasdun lusuiudesildivensneunmslaau d1lduen
o J o e v A A o Jdyy
ATTUIUMINANINNY wenvntions lauanisisedadn la
<3| g’ Y 1 a3 { a Aawv A J .
2.6.2 Soluble Oil Wuriniunasdui ldnnmaavuensoadiviess (Emulsifier) aa'lilu
Y v [ Y Y
o 1 . . v o o o @ 1 @ ll o
Wiuns (Mineral Oil) M3 lFupauiuih o lvihduusensansznediegluiniunen

<
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2.6.3 Synthetic Solution L‘ﬂuu”llluﬁﬁﬂlguﬁﬂaﬁsﬁ’uQTﬂﬁTiLﬂfléf/Qmi']gﬁﬂﬂﬁﬂJﬂ Llﬁgﬁﬂ"ﬁ
Fuasaiiadlioesaliifeihiuiimsnsznedlunh wudorduriia Soluble Ol Fuiivi
vaebulszan Synthetic Solution 1iiodfddsenou 14UA Ethanolamines Polyglycols chlorinated
or sulphonated paraffins mineral oil (Baker et al., 1983) Polyglycols glycol ether alcohol amine salts
little or no oil (Sutton et al., 1985) Alkanolamine emulsified oil (Polak, 1986) Sodium O O-diethyl
dithiophosphate methyldiethanolamine (MDEA) (Sherburn and Large, 1999) 2-amino-2-ethyl-1 3-
propanediol (AEPD) 2- (2-aminoethoxy) ethanol (Geier et al., 2003) Ethanolamine 2-aminoethanol N
N-methylenebismorpholine (Castrol, 2002a)

2.6.4 Semisynthetic Solution Furhiumdedu 1dnnmanauiuszn s ey
s dans eIy Memyauimneeenitimdeduliidiu e udnsar nuidesns

9 [] [ a . . 8 oy @ 1 < . . .
M3 1FauruAeInuria Synthetic Solution F91iiUNaBIIUL5ZIAN Semi-synthetic  Solution

veiioenlsznou 1A Triethanolamine (1800-2100 Haan5uA0ans) sodium sulphonate (500-600
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(% 1A

yaan UNDANT) 2-ethoxyethanol (80-100 ﬁaaﬂgllﬂ'ﬂﬁﬁi) (Schreyer and Coughlin, 1999) Alcohol
ethoxylate phosphate ester polysulphides di-tertdodecyl alcohol C11-14-iso C13-richn
sodiumsulphonate 1-[2-(allyloxy)-2-(2,4-dichlorophenyl]-1Himidazole N N methylenebismorpholine
(Castrol, 2002b)
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2.8 maunsruvesigngaduliliseymanmealuvesdiigady (Intraparticle diffusion) (Ahmad
et al, 2005)

msunsiuvesdgnaady ldseyninnieluvesdigady (Intraparticle diffusion) 111@
1
J @ < ' @ PR @
NAIANNFY (k) VOIMINABANTINIZHIN ¢, 7D 12 1Wuasauns

q, = kt? (2.13)

e g,=anuawnsalumsgaduiinarlan
(% I LRI o
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dg % oa.ll % dy
Tagiduneulumsgady 3 Tuaou Asll (Ozer et al., 2007)
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2.9 masulamndng (Thermodynamic) (El-Dessouky et al, 2007)
4 ) a @ o [
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a 4 Y] { § [ a a 4
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(2.14)



22

AG = —RTInK (2.14)
T K = Je
Ce
wazml AG = AH-TAS (2.15)
AH 1
logK = (-—) (=) +C 2.16
g ( 2.303R)(T) (2.16)
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