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Surface Functionalization of Microcrystalline

Cellulose for Sorption of Iron ions from Water

Ching-Len Yu" and Ting-Nien Wu
Department of Environmental Engineering, Kun Shan University, Tainan, Taiwan 71003

Abstract —The objective of the present study is to employ the surface-functionalized microcrystalline
cellulose to collect Iron ions from water. The surface-functionalized microcrystalline cellulose was
derived by using two chemical reactions to transform part of the surface structure of a commercial
microcrystalline cellulose into oxime groups. Oxime groups are capable of selectively forming
complexes with Iron ions. The two chemical reactions used for the surface functionalization are
the periodate oxidation and the Schiff replacement reactions. The quantity of oxime groups of the
surface functionalized cellulose was determined to be 1.26 x 1 0’ mol/g of the cellulose mass. The
equilibrium sorption experiments were performed for acidic aqueous solutions of the pH value
around 2 with various concentrations of Iron ions (Ferrous and Ferric ions). The sorption results
suggest that the surface functionalized cellulose collects Iron ions from water via forming a complex

of one oxime group bonding with one Iron ion.

Index Terms — oxime, microcrystalline cellulose, Ferrous ion, Ferric ion, equilibrium sorption
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bt ={Eat B A XS IHFF AR B R AR T
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Fifr 755 B DA P A5 R B = {8 B — {5 8 e 19 SR B
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Z MR RS B ZE (B E4Y 03 50288
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FAE RS KSR E BT A BN Y
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y=Ti3 KER | FFEREGEEZAE | WESTE 17 B = SRS g
[Fe’'](mg/L) | pH{H W(g) Pa(%) Wm(mg/g) | Wmol(mol/g)
0.30 96.2 19.2 3.43x10™
60 1.8 0.30 93.3 18.7 3.35x10™
0.30 92.5 18.5 3.31x10™
0.30 90.3 33.1 5.92x10™
110 1.5 y
0.30 89.0 32.6 5.83x10°
0.30 60.2 32.1 5.74x10™
160 1.3 0.30 59.9 32.0 5.72x10™
0.30 63.1 33.7 6.02x10™
0.30 87.2 60.2 1.07x107
207 1.2
0.30 65.6 45.3 8.10x10™
TN B R R (R 2 T
i KER | BEEGEZRHE | BTE2tTh K2 B & Uz B B HL 8
[Fe’ |(mg/L) | pH{H W(g) Pa(%) Wm(mg/g) | Wmol(mol/g)
1.9 0.35 90 19.3 3.45x10
75
2.1 0.30 85 21.3 3.81x10*
0.39 94 36.2 6.48x10™
150 1.7 y
0.35 81 34.7 6.21x10°
180 1.8 0.30 62 37.2 6.65x10™
0.30 91 63.7 1.14x107
210 2.6
0.30 91 63.7 1.14x107
230 1.6 0.35 63 41.4 7.40x10™
Ft AFEZ SUEMRRE = BB 2 i =
/%g KR | KB B Z MR AT MRHE | RTES | 2%
[Fe™lo | pH{E | #&HE () BB E L | SRR
(mg/L) (mL)
(pEsTRr &g ~
60~207 | 1.2-1.8 | 100 S EE 0.30 18.7~60.2 | bt
(microcrystalline cellulose) mg/g L
BEHEER 2 FAFER
560 22 Y A SORI ) ), mg/g | [55]
(chloromethylated polystyrene) fEFH 4.0¢
B IR HFATHAR
560 20 Tﬂ:.ﬂ“. BATHET 153 mg/g [57]
(polybenzimidazol) i 10~50 g | 187 mg/g
RONHEL T 2 R e B
001 1530 | 10 ENA kzﬁzts 5] 0.10 1.80x10 (s8]
mol/L poly(styrene-co-divinylbenezene) mol/g
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75-230 | 1.6-2.6 | 100 | R 0.30-035 | 057887 | A

(microcrystalline cellulose) mg/g %
N=IN/AN
mgi?l_ 10 (S/ii‘fh) 20 |525mglg | [59]
560 ”7 BEAERLE BATHER 213 mglg | [55]
(chloromethylated polystyrene) fHF 4.0¢g
10 6.0 20 _W@%%Eﬁ%ﬁ%% 0.10 0.96 mg/g [60]
poly(salicylaldoxime-co-formaldehyde)
Ve ~ 25208k 20-29, 1962.
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