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Adsorption behavior and mechanism of D301 resin for
Fe(IIl) and CN in iron-cyanide solution

SONG Yong-hui, LAN Xin-zhe, LI Xiu-ling

(Institute of Precious Metal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: The sorption properties of D301 resin for Fe(Ill) and CN~ were studied as well as dynamic parameter and
thermodynamic parameter in the process. The static saturated adsorptive capacity of D301 resin on Fe(Ill) and CN™ is
2.173 49 mg/mL and 28.963 2 mg/mL, respectively, at 25 ‘C. The sorption process accords with Lagergren-equation and
the liquid film diffusion is the predominating step of the sorption process. The adsorption rate equations for CN and
Fe(Ill) are #/Q=0.057 1 ++2.415 and #/Q~0.427 9 ++4.572 1, respectively. The adsorption rate constants for CN~ and
Fe(Ill) are k»=1.35 mL/(g'min) and k,=39.9 mL/(g-min). The thermodynamic result indicates AHS’N, =16.78 J/mol and
AHS@* =11.07 J/mol. The sorption process is an endothermic process.
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S0 FH AR SR R AL B (PG #3857, AR)
AERFALBRCOR A T d AL T R A, AR)EAT
B, CNHIRIZZI N 1 000 mg/L, ZRikEZN 80
mg/L. D301 B I5 (G 2 i e RH A B2 7)) K AL S5 05
PEIR 05 R TS FAC IR, D) BeHE—N(CHs),, Fi
4 0.6~1.6,
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TEWE I REas BSR4 30 min HORE,  [R]IPHEARY
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4153 M1 R FHAR B33 (GB 7486—87)

G
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2.1 BEAIBFNIR M= E

F 15124 D30T B4 I 2k S F i CN A Fe(TIT)
ISR B S I 25 50 . 3R 1 w8 D301 W
AR AR I ) o) SR LRI B 18 28.963 2 mg/mL; X
Fe(ITD) A1 AR B 4 2.173 49 mg/mL, $ilH D301 #
RO R (1R TS AT AR KR R B 2 o

F 1 AR IR VRIS B2 ) 5 R
Table 1 Determination of static saturated adsorptive capacity

(mg/mL)

Experiment No. CN™ Fe(I1I)
1 324.37 0
2 455.20 27.625
3 583.49 65.512
4 699.36 60.217
5 799.02 71.128
6 857.65 72.610
7 914.35 72.782
8 936.80 72.693
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49,
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Table 2 Adsorptive capacity Q with different time

Adsorptive capacity/(mg'mL ")

t/min =
CN Fe(II)
2 1.005 0.591
1.706 0.813
10 2.647 0.950
15 4338 1.208
20 6.032 1.386
30 7.73 1.609
60 9.964 2.144
90 12.421 2.170
120 13.585 2.173
150 13.729 2.172
180 13.707 2.173
NS W pE AT CE IR
1 1
— =kt 4)
©.-09,) 0.
B (6) 1 5.
t 1 t
=t )
O, k0 Q.
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t/Q0~0.057 1 t4+2.415 F1 t/Q0=0.427 9 t+4.572 1. ¥fUb
RHRG)FF L 450k H: D301 B g W B B F A
Fe(IID F3E 25 50 5 M k=1.35 mL/(g-min)f1 £=39.9
mL/(g'min). HHIEAT LA H, D301 A4 AR Bk S
H SR Fe(TTT) P W PR 2 LA R i AEAR LG 55
XK (1R VR 3 8 e KT 0 S PR 2, 5 (1)
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Fig.1 Kinetics curves of sorption CN™ and Fe(1II)
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Fig.2 Freundlish isotherm curve of sorption CN
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Fig.6 Effects of temperature on adsorption rate
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