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2 9k 7}t chitosand] acrylonitrile (AN)€ ZI8lZEAZl ¥ o|& amidoxime3}A|A
amidoxime 3} chitosan bead-g-PAN F-Z A& A3 o] & AREslY o8 Z7Wslo) o
g o2] F&old UE FAAP PN WRE AW} Zn?t, Cd*, Heg? o] A%
7}al chitosand)] ¥]&] amidoxime®} chitosan-g-PAN 2Z %) (PAN 22}x8:170)9 {38
ol Astsle wd Cu®, Mn?**o] A$o Fatgo] dg=iion) 53] Pbite] 39 Fihgol
17.2%°14 80.6% 2 wi¢- 48 & & AAT}. = pH7l F718el g F3eo] wolA L,
Cu®t, Pb** & t}& F&0] 20 vlsl] amidoximer|d] & Aed FiHso] Hojd Aoz Yehg
t}. 2a]3l amidoximed} chitosan bead-g-PAN FZ3§A9] A3t A= 713 chitosand] )
M Zn¥t = 1556904 15.200.2, Cd* = 15.56904 14.413, Hg* = 20.0794 20.022 tii
2% vhE Cu?tE 184094 18.772, Mn?tE 12,0104 13.042, Pb?*E 14.349]4 17.51
2 P48 ¢ 4+ AYoh

ABSTRACT:. Amidoximated chitosan bead-gPAN copolymer was prepared by the reaction
of cyano group of chitosan bead-g-PAN copolymer with hydroxylamine, after crosslinking of
chitosan with glutaraldehyde and grafted AN. The metal ion adsorption percentage and the
stability constant were measured under various conditions. The metal ion adsorption percent-
age for amidoximated chitosan bead-g-PAN copolymer (PAN grafting% :170) decreased for
Zn?*, Cd** and Hg?®", compared with that of crosslinked chitosan but increased for Cu?",
Mn?*. Specially, the adsorption percentage for Pb?* was increased from 17.4% to 80.6%.
The stability constants of amidoximated chitosan-g-PAN copolymer decreased from 15.56 to
15.20 for Zn?*, 15.56 to 14.41 for Cd**, 20.07 to 20.02 for Hg?", respectively. However those
increased from 18.40 to 18.77 for Cu®*, 12.01 to 13.04 for Mn?*, 14.34 to 17.51 for Pb**,
compared with that of crosslinked chitosan.

Keywords: amidoximated chitosan-g-PAN copolymer, adsorption percentage, selectivity, stability
constant.
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Figure 1. Experimental apparatus for the metal ion
adsorption.

Table 1. Optimum pH to Determine the Selectiv-
ity of Mixed Ion Solution

pair Cu*™ Zn** Mn** Pb*  Hg*
Zn?** 6.5 - - - -

Mn?* 7 6.5 - - -
PbZ* 5.5 5.5 5.5 - -
Hg?* 7 6.5 7 55 -
Cd* 7 6.5 7 5.5 7
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Figure 2. Adsorption percentage of amidoximated
chitosan bead-g-PAN according to grafting%.
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Table 2. Selectivity Characteristice of Metal
Ions by Amidoximated Chitosan-g~PAN Copoly-
mer (PAN Grafting%:170)

alone mixed relative

metal pair (mmol/g) (mmol/g) difference(%)

Cu/Zn  0.42/024 0.37/0.11 -12/-54
Cu/Mn  0.42/0.31 0.39/0.14 -7/-55
Cu/Pb  0.42/0.35 0.39/0.30 -7/-14
Cu/Hg  0.42/029 0.35/0.15 -17/-48
Cu/Cd  0.42/0.14 0.37/0.06 -12/-57
Zn/Mn  0.24/0.31 0.15/0.19 -37/-49
Zn/Pb  0.24/0.35 0.12/0.29 -50/-17
Zn/Hg  0.24/0.29 0.18/0.20 -25/-41
Zn/Cd  0.24/0.14 0.19/0.07 -21/-50
Mn/Pb  0.31/0.35 0.21/0.32 -32/ -9
Mn/Hg  0.31/0.29 0.23/0.17 -26/-41
Mn/Cd  0.31/0.14 0.14/0.10 -55/-29
Pb/Hg  0.35/0.29 0.30/0.14 -14/-52
Pb/Cd  0.35/0.14 0.27/0.05 -23/-64
Hg/Cd  0.29/0.14 0.18/0.11 -62/-21
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Table 3. Selectivity Characteristics of Metal
Ions by Crosslinked Chitosan

. alone mixed relative
metal pair (mmol/g) (mmol/g) difference(%)

Cu/Zn 0.33/0.25 0.24/0.18 -27/-28
Cu/Mn 0.33/0.20  0.29/0.09 -12/-55
Cu/Pb 0.33/0.11  0.30/0.03 -9/-73
Cu/Hg 0.33/0.31 0.27/0.24 -18/-23
Cu/Cd 0.33/0.18 0.28/0.11 -15/-39
Zn/Mn 0.25/0.20 0.21/0.11 -16/-45
Zn/Pb 0.25/0.11  0.19/0.04 -24/-64
Zn/Hg 0.25/0.31 0.18/0.26 -28/-16
Zn/Cd 0.25/0.18 0.22/0.06 -12/-67
Mn/Pb 0.20/0.11  0.14/0.08 -30/-27
Mn/Hg 0.20/0.31 0.11/0.28 -45/-10
Mn/Cd 0.20/0.18 0.17/0.14 -15/-22
Pb/Hg 0.11/0.31  0.08/0.27 -27/-13
Pb/Cd 0.11/0.18 0.05/0.10 -55/-45
Hg/Cd 0.31/0.18 0.24/0.11 -23/-39
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Figure 3. Metal lon adsorption capacity of amido-
?(1matfad chitosan b.ead-g—PAN copolymer (PAN graft- [MR][Y]
ing% :170) according to pH. Kover—an = [—MY]T} (4)
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Table 4. Equilibrium Measurements for Pb*' -EDTA-Amidoximated Chitosan Bead-g-PAN Copolymer
(PAN Grafting%:170) System

No Pb?* EDTA resin MR Y MY R Log([MRI[Y)/[MY1]) Log[R]

* (mmol) (mmol) (g) (mmol) (mmol) (mmol) (mmol) (mmol) (mmol)
1 0.157 0.500 0.500 0.079 0.422 0.078 4.186 -0.369 0.622
2 0.157 0.500 0.625 0.082 0.425 0.075 5.249 -0.328 0.720
3 0.393 0.500 0.750 0.241 0.348 0.152 6.157 -0.258 0.789
4 0.393 0.500 1.000 0.253 0.360 0.140 8.277 -0.186 0.918
5 0.393 1.000 0.500 0.124 0.731 0.269 4.141 -0.472 0.617
6 0.393 1.000 1.000 0.193 0.800 0.200 8.337 -0.153 0.921
7 0.787 1.500 0.750 0.282 0.995 0.505 6.116 -0.255 0.786
8 0.787 1.500 1.000 0.336 1.049 0.451 8.194 -0.107 0.913
9 0.787 1.750 0.500 0.200 1.163 0.587 4.065 -0.387 0.607
10 0.787 1.750 0.750 0.277 1.240 0.510 6.121 -0.172 0.787

4 Uncomplexed amidoximated chitosan bead-g-PAN copolymer (PAN grafting% :170) from the maximum capacity resin (8.53 mmol
/8)-

Falol #2078 A6E 19961 119 993
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Figure 4. Graphical determination of over-all equilib-
rium constant of Pb?*-EDTA-amidoximated chitosan
bead-g-PAN copolymer(PAN grafting% :170).
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Table 5. Stability Constant for Amidoximated
Chitosan-g-PAN Copolymer (PAN Grafting%:
170) and Crosslinked Chitosan

metal ion Cu* Zn** Mn?* Cd** Hg* Pb?*

resin
amidoximated
chitosan-g-PAN 18.77 15.20 13.04 14.41 20.02 17.51
copolymer
crosslinked ¢ 1 15,56 12.01 15.56 20.07 14.34
chitosan
20 o 0 0 Hg?*
/o o] O Cuz’
18
u Pb**
[ —

e e

® Zn**
v —
Vv Cdu

Stability Cpmstamt (logK)
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14
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Figure 5. Stability constant of amidoximated chitosan
bead-g-PAN copolymer according to grafting%.
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