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Abstract: A spherical composite adsorbent of ferrocyanide nickel potassium binding with
polyacrylonitrile (KNiFC/PAN) was prepared. The KNiFC/PAN was characterized and
analyzed by XRD, metalloscope, ICP-MS, etc. Cs' adsorption on KNiFC/PAN as a function
of the concentrations of nitric acid, Na®, NH, , and contact time was studied through batch
experiments. Furthermore, the adsorption kinetics and isotherms were analyzed. The results

show that the typical adsorption distribution coefficient (K,) for Cs" is 10'-10° mL/g, and

%5 B #3:2019-10-09;: f&1T H #7: 2020-03-19
YE & 8 A U i (1982, 55 W g SR VAT L 8 -, R 5% 5 o DA S S P2 A AL 3 5 4 8 0F 5%, E-mail ; tianfeiyan800@163. com



92

A2 5 s o

the adsorption equilibrium time is within 5 min. When the concentration of nitric acid is less
than 1. 0 mol/L, the K, value is almost unaffected, and the K, value decreases with acid con-
centration increasing while the concentration of nitric acid is greater than 1.0 mol/L. And
Na™ has a little effect on adsorption of Cs™, however, NH, has significantly competition

with Cs™.

Langmuir equation model, and its saturated adsorption capacity is 127 mg/g, the pseudo-

The adsorption isotherm of Cs™ on the adsorbent is better described with the

second-order kinetics equation fits well with the experimental data. Finally, it is proved by
column experiments that the adsorbent can remove ' Cs to less than 10 Bq/L., and with more
than 17 500 volume reduction factors. The adsorbent is easy to using for column operation
and hopeful for deep purification of radioactive low level water in nuclear field.
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Table 1 Content of low level radioactive

liquid from a Chinese nuclear facility

s om it / N Cosie /
(mge+L 1) (Bqg+ L1
Li 0.01 157 Cs 2.0X102~1.0X10%
Na 24. 60 241 Am 25 1.0X10?
K 1.01 90 Sr <12.45
Mg 5. 45 > 25 1. 0X 102

2.0X10°~3.0X103

Ca 6. 96 >

Ba 0. 04
Pb 0.02
Fe 0.74
Al 0.11
Si 1. 22

Y :c(HT)=0.03 mol/L
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HERT S — 250, X IIZ A AN K, NiFe(CND; 5 i 71
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ICP-MS 3 B H i - 15 213% KNIFC H oK #9427
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Fig.1 XRD spectrum of prepared KNiFC powder
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Fig. 2 Microscope photos of KNiFC/PAN composite
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Fig. 3 Effect of contact time on Cs™ adsorption amount
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Fig. 4 Fitting of adsorption data

to pseudo-second-order kinetic equation
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Fig. 5 Effect of HNO; concentration

on K, of adsorption for Cs™
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Fig. 6 Effect of Na™ concentration

on K, of adsorption for Cs*
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Bfes Sicter H43%
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Fig. 8 Adsorption isotherms
of Cs™ on KNiFC/PAN compisites
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Fig. 9 Fitting curve of adsorption data

to Langmuir equation
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Lol . #*=0.718
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K 10 Freundlich £k #14 dh £

Fig. 10  Fitting curve of adsorption data

to Freundlich equation

7 2 Langmuir fl Freundlich £ % 5 52 56 K 95 ) & 25
Table 2 Langmuir and Freundlich model fitting results for Cs adsorption on KNiFC/PAN composites

Langmuir 5%

Freundlich #5#

Gmax/(mg + g~ 1) K/(L+g™" r?

Ki/(mge+g '+ (Lesg Hlmn n r?

127 1. 04 0. 981

49.9 2.96 0.718

2.5 HELIE
R T IR 2 W B AR X Cs i S B b B A L R
FH 4 mL 22 FEARFUAY KNIFC/PAN B FfFFE XF 5 4%

Bt 12 17 7% Cs IR UE A7 A0 B, 5206 45 Ron T
11, M 1T RIJn. 28 0k 32 W B A i o Ak L6 /)
F70 000 mL Rt H U TP T Cs B 1 J3E ik J3E Bk AR 2
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e AR E OB IEE TR . X R P
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Fig. 11
of KNiFC/PAN adsorption column test

B7Cs effluent curve
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