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Adsorption kinetics of 201X 7 resin for iron cyanocomplexes

LAN Xin-zhe, LI Xiu-ling, SONG Yong-hui, ZHANG Qiu-li

(Institute of Precious Metal Engineering, Xi’an University of Architecture and Technology,

Xi’an 710055, China)

Abstract: Kinetics measurements on the adsorption of iron cyanocomplexes with the 201 X7 ion-exchange resin were
investigated. The results show that the 201 X7 resin has good adsorption ability for iron cyanocomplexes. The static
saturated adsorptive capacity at 298 K is 8.620 and 12.072 mg/mL for ferrocyanide [Fe(CN)s]* and ferricyanide
[Fe(CN)(,]}*, respectively. Analyses of the respective rate data in accordance with homogeneous particle diffusion model
and shell progressive model are used to explain the ions adsorption kinetics, which indicates that the controlling step of
adsorbing [Fe(CN)¢]*” and [Fe(CN)¢]* is liquid film diffusion. Isotherm adsorption curves deduce that Freundlich
constant, 7, is 4.786 and 6.145 for [Fe(CN)s]* and [Fe(CN)G]}, respectively. In adsorption process, the separation factor
S and selectivity coefficient K are both greater than 1. The facts indicate that both [Fe(CN)s]*” and [Fe(CN)¢]*~ are easily
adsorbed on 201X 7 resin, furthermore, the adsorption of [Fe(CN)s]>~ on 201 X 7 resin is easier than that of [Fe(CN)]*".
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Table 1 Determination of static saturated adsorptive capacity

Time/min
1 [Fe(CN)sl* 193 11 S BRI FE FO0) I P i 347
Fig.1 Tests of kinetic model equation F(X) vs time defined by
equations for [Fe(CN)s]* (Resin 5.0 mL; [Fe(1l)],=80.037
mg/L; 7=298 K; Volume of solution 600.0 mL)

H1# 2 F 3 TR PER A 25 SR v LA B, %0 bt
SRR AT PARBX AN 7 FR AT R R, JFlid H 2t n]
THAS B AL R E Ko FIVR B R R ks ITLA
A LU 2 B i ) [Fe(CN)6]* A [Fe(CN)6] " f 105 B ik 7
& IS B D BRI . 3R 2 F0 3 o L 2R
P BRI R RE T K AT ks KT [Fe(CN)e]*
FH[Fe(CN)] 141 (110 B 22 5 %5000 il 4 3.308 X107
H1'5.498 X 107/s, Witk i R EL Ko 43594 4.325 X107
16321 X107 m/s.

Adsorptive capacity/(mg-mL ")

Iron ion

30 min 60 min 90 min 120 min 150 min
Fe (1I) 6.044 7.824 8.620 8.618 8.621
Fe (III) 9.688 11.398 12.073 12.071 12.073

Resin 5.0 mL; [Fe(11)]5=80.360 mg/L; [Fe(Il1)]y=78.976 mg/L; Volume of ferrocyanide solution 800. 0 mL; Volume of ferricyanide solution 1 000. 0

mL
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Fig.2 Tests of kinetic model equation F(X) vs time defined by equations for [Fe(CN)]*~ (Resin 5.0 mL; [Fe( Il )]¢=84.690 mg/L;
7=298 K; Volume of solution 600.0 mL)
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Table 2 Lineal regression analysis of function —In(1-X) vs time (¢)

Ton Sample No. Initial concentration/(mg'L™")  F(X)=f(¢) intercept r kii/s Average kii/s
1 41.231 2.04%X1072 0.988 3.308 X 107
2 60.048 1.21%X1072 0.993 3.306 X107
[Fe(CN)¢]* 3.308%X107°
3 79.159 1.52X 1072 0.997 3.308 X 107
4 101.024 1.07X 1072 0.986 3.309%X107
1 40.265 1.71 X 1072 0.992 5.499X 107
2 61.387 3.04X 1072 0.990 5.496 X107
[Fe(CN)s]> 5.498%107°
3 82.016 2.72%X1072 0.998 5.498 X107
4 99.348 2.29X1072 0.989 5.499X 1073

R3 JRE X X)) LML E 2 g R

Table 3 Lineal regression analysis of function X vs time (f)

Ton Sample No. Initial concentration/(mgL*l) F(X)=((¢) intercept r Km/(m-sfl) Ki}l(i?sgﬁ)
1 42.310 3.09%107° 0.991 4323%107
. 2 58.324 2.17X10°7° 0989  4.325x10°
[Fe(CR0e] 3 80.235 3.75%10°3 0096  4327x10°  4325%107
4 99.309 3.87%X107° 0.992 4325%107°
1 38.267 2.01%x107° 0.995 63201073
2 60.231 4.02%x10°° 0.987 6320107
[Fe(CN)e]*~ 6.321%X107°
3 81.067 3.18X107? 0.994 6.321X1073

4 98.967 2.46X1073 0.989 6.323X107°
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Fig.3 Freundlich isotherm curves of sorption [Fe(CN)s]*” and
[Fe(CN)sJ'~
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Table 4 Separation factors, S and selectivity coefficients K derived from mixed iron cyanide solutions

Initial concentration/(mg-L™")

Sample No. [Fe(CNY i [Fe(CN)] — S [Fe(CN)s ¥ /[Fe(CN), 1+ K[Fe(CN)(,]}’/[Fe(CN)(,]"’
1 80.831 81.364 1.627 2.434
2 78.264 82.109 1.565 2.093
3 75.624 81.647 1.481 1.714
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