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Studies on Adsorption Behaviour for Heavy Metal lons from Waste Water Using Eco-philic
Cellulose Derivatives

Soon-Hong Lee' - Joong-Don Bae

Department of Environmental Engineering, Anyang University

ABSTRACT : Graft copolymers were synthesized from methylcellulose(MC) and acrylic acid(AA) with active carboxyl groups in the pre-
sence of potassium persulfate(K>S>Os) initiator to enhance adsorption capacity of toxic heavy metal such as Pb* and Cu*" from wastewater.
The resulting grafted copolymers(MC-g-AA/PAA) were mixture of the graft copolymers from MC and AA(MC-g-AA) and polyacrylic acid
homopolymers(PAA). The degree of grafting was increased with rising concentration of monomer and initiator under the reaction conditions
at 60°C, 3 hrs. The water insoluble property of MC-g-AA showed more than 19.7% degree of grafting. So that it could be an adsorbent
of heavy metals. Adsorption characteristics of the MC-g-AA were evaluated depending on the degree of grafting, pH of wastewater, adsorp-
tion time, dosage of MC-g-AA and concentration of heavy metals in the different conditions. Degree of grafting, and initial concentration of
heavy metal ions increased, the adsorption amount of Pb* and Cu®* increased, but added MC-g-AA increased, the adsorption amount per
unit weight of Pb*" and Cu®™ decreased. The MC-g-AA showed the high Pb” and Cu* adsorption amount in the range pH 4~6. Also all
of Pb*" and Cu® ions reached in adsorption equilibrium in neighborhood 4 hours. The adsorption of heavy metals described by Freundlich
isotherm, it was determined the value of 1/n of Pb>" and Cu’" that 0.4294 and 0.3453, respectively.

Key Words : Methylcellulose, Acryvlic Acid, Graft Copolymer, Heavy Metal, Adsorption, Freundlich Isotherm

Q0O : FAAZE potassium persulfate(KzS:05)8 AF23kd methyleellulose(MC)oll &% |23 38 o] £53 carboxyl(-COOH)7] &
=957 931 acrylic acid(AA)E ATFZE FFTAA Fold w3 AP BMCgAAS FF% o2 FFAR HE3UTh MC-g-
AAS OB ZEZL A4 4 BFAY FE7 B85S Frhelgon aFZES 197% o449 MCgAAE B &HA Asith
MCg-AAY Z34 2 SHS Bk 918 MC-g-AAY] I8 =ES, H59) pH, F3A7L, MCe-AAY 39 9 s5u P, Q'
ol2e] FEo] B2 FFAFL APAT. LY 2FH MC-g-AAE pH 4~6 H9JlA Pb”, Cu™ ol 2o B & FFFE
e 28lZzEL 9 27 £35 oY 57 ¥4 MCgAAY 535 FRFE Z718ld o MCe-AAY FUF) =
oS E MC-g-AA B9 FAT RS AU MCe-AAd IF $3% £28 Frendlich $£F3 2d2 FAF PH, Cu”
o] 29 1/ne 47 0.4294, 034532 1}Ebytch

FHO : MgAgEEA ofmd, JFEZE FE2FA, =F<4, F3 Freundlich Isotherm

1. ME T FHE ASA PolE MdES ol8ske 4

B33 Ay, §E0lee #AESLE 3] IANT

A2 4 AAVLE dste] WYAS wyge e T SHAUY SUW Ariwd S5, HEAN, ST
T glom o] Qldt Al AL v Az A o 29, 33 Tx o)X SFA Y, AUGHAE o) &F F
23 Q) 235 #4534 98 9540 38 T, @ A Fol Yok Azsel Asd FEE ol BAH, A
Y old 53} 2L FFE o0 sA0] fEuw guy LA A B2 SIS cl2% WAl A= B
g QAo AEAY HHAE 2 3 Y] YR TZEo] 8 4 AAAA A2 B 24F FRAY S5 AAT
28 #H%59 AA 2 IS 98 xHo| LRoT o= 9 A g aRd Fg AT, F - HEE AEE FHAE ol
FE5RE AAsE A7

AT o g3 £ IR A= F
50] o] RoA T k.
P— 2 QTNE AATEAE FAAZ A8 A cel-
orresponding author = “
E-mail: ishchem@aycc.anyang.ac.kr lulose 278 FHEE= 484 TEAQ] methylcellulosed] %
Tel: 031-467-0960 Fax: 031-467-0780 % o2 FstHo] 57 carboxyl7| & =YSFILA} acrylic

J, of KSEE / Vol. 27, No. 11, November, 2005



2723 Ag2eaA =AY #4 2 A9 FF% 012 FIAF5 a7+ 14

acid BB & IBTE FFYAYON TEE LA
2 S8 BY me 57 3

21, 4=

2 A3olA cellulosed) F=A F4L s methylcellulose
(MC)&= Kanto ChemicalA} AJ2K4000cps)& Algstgon o
ZA Q1 acrylic acid(AA):= Junsei ChemicalAl9] E-FA| kS
ALgEFA AR,

B 7§ AJA Q] potassium persulfate(K»S,05)%= Kanto Che-
micalibe) A1 Aoke AgAReH 81 AR FRE
¥ 4% Duksan Pure ChemicalAle] EFAIFE o] 83l X
FE8Yoz AZH) Methylcellulose 9} acrylic acid®]
BZE FFTFAMCgANE JF AxF AL ARsIgL
oI NG 1F 2 EFASE 8EY FA glol o

W2 AHgse.

2.2, AEuy

221. J2I=E E5&t

Methylcellulose$} acrylic acide] ZTHZE FE5§ FFL
Fig. 19] Jehf it} 500 mL 47 flaske] 25452 L)
AbgStal MC 6 g& 60Tl E4AIZ1a ThA] 30°ColA
QA= acrylic acid$} 7AAAQ KPS 3.7x107%, 3.7x107
mol dm*& do] g4 FE7} Iwm%7t =S ATk &
=7t QA FAEEE 2359 XY At F9
3t 30°ColA 3A17F WHSAIFTE oA ¥R 25 60T
2 &8 88 £259 methyleellulosed} acrylic acid®] =1
BHIE ZZAAQA MC-g-AAPAAYL BAHI 1 F MC-
g-AAE &Y acrylic acid YA 28| (Polyacrylic acid ;
PAA)E F8&H FAET °)F AZ9F3F & A&y MC-
gAATE B EX AEE 0C 252 53 $A8A acry-
lic acid GASHA S 22T E dhEo Fo3A 23 nwk

hu

MC H.0

Dispersion for
30min, 60C

Reaction for

AA, K;S,0
228 3hr, 30T

MC-g-AA/PAA

Termination
at 60T

MC-g-AA PAA

Fig. 1. Flow diagram for graft copolymerization of acrylic
acid onto methylcellulose.
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Fig. 2. FT-IR spectra of MC(a), MC-g-AA(b) and PAA(c).
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Fig. 3. Effect of reaction time on the degree of grafting.
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Table 1. Water soluble characteristics of MC-g-AA

AAMC Degree of Soluble characteristics
. . . Solvent
weight ratio  grafting(%) MC-g-AA
I 9.1 water soluble in cold water
1.5 14.2 water soluble in cold water
2 19.7 water insoluble
25 23.6 water insoluble
3 25.3 water insoluble .
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Fig. 5. Reaction mechanism for formation of free radical(a),
macroradical(b) and graft copolymer(c).
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