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Fig. 2 Electrochemical characteristics of NiHCF film in

0.1 mol L' Y(NOs); solution: a. cyclic voltammo-

gram; b. the corresponding mass change plot
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Fig.1 Cyclic voltammograms of the NiHCF thin film electrochemically deposited on platinum substrate (A) and the corre-

sponding mass change plot (B)
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Fig. 3 Electrochemical characteristics of NiHCF film in 0.1
mol L' Sr(NO,), solution: a. cyclic voltammogram;

b. the corresponding mass change plot

2.3 NiHCF [E7E Sr*/Y*RE &SRR B ZE
4B

TER T &R B T IR R A e B 2 h
TP NiHCF X H bR s 1 e BE sl i iR &
T FEL T 0 S ) S [ R L NIHCF #9484 Ji e o7
T EE S 0~ 1.0 V(vs. SCE), Y*/Y 113 J5 H
HL 3l -2.612 V(vs. SCE) , Sr2/Sr Ft) 0 Ji F % F #4
“Jy -3.132 V(vs. SCE) , 7 NiHCF ‘FHLIE RN Y** Al
S #RELA B TIE SAFAE.

& 4 25 B AR A 9% i 7 B NiHCF i e
S/ IR AT CV iR, P s LA BH AR
UEEXoF O 2. B8 T (AR, PRI I XGT R 42 15 7 R N
ARG H A7 BHRR W X6T 7 B8 85— AR TR, PR D Yoy
BAEA. A TTR AR AT R,
P AR H T, ML B T I A R, B T

A A3 AR ) 5 AR A0 2 B X I A FEL 3 1 7
BRSO, AR X5 AR i R
SHEES RE 4R, R YR AR A
Ik U, NiHCF BEH A 7E Se/Y> IR AW CV
MR aniEl 5 Frs. o v Ak H B R d A 04 L 3 |
A~ CV IS BB 2k b, = H A7 Ab X I A4 16 1F
U 55 B A AR AL B - I T WA LS, — B0 TR R A7 Ak
) U, 55 PR 7 R AR S T A e F (7 — 3. R
AT LA ) PR R F 7 SFe 5 B 43 B VR B VA T I
BT RELE T IRA VIR CV R Hp AR 16 H {7 Fit
Y3 R AR I ) IE L RS, R IITE IS R

0.04 1.80
et~
< 0.02F — / \? 11.35
g / r:‘/‘\
= 8
2 0.00 . 0.90 &
5 E
= =
= A N
8 -0.02F S 10.45
-0.04 . - 0.00
0.0 0.3 0.6 0.9

Potential/V(vs. SCE)

Pl 4 NiHCF Ji i i 7€ 0.05 mol-L' Y(NO,), #1 0.05
mol - L™ St(NO), {R-E MR AITEFRR 2 (a) FIEE 5 1
Az (b)h 2%

Fig. 4 Electrochemical characteristics of NiHCF film in
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Electrochemically Switched Separation of Yttrium Ion Using
Electroactive Nickel Hexacyanoferrate Thin Films in Rare Earth
Metal Solution

ZHANG Hao, HAO Xiao-gang’, WANG Zhong-de, ZHANG Zhong-lin, MA Xu-li,
LI Yi-bing, LIU Shi-bin
(Department of Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Electroactive nickel hexacyanoferrate (NiHCF) thin films were synthesized by cathodic deposition and investigated as
electrochemically switched ion exchange (ESIX) materials for the separation of Y** from aqueous solutions. In 0.1 mol-L"' Y(NOs),
solution, cyclic voltammetry (CV) combined with electrochemical quartz crystal microbalance (EQCM) technique was used to
investigate the electroactivity, reversibility of the film electrodes and the mechanism of ion exchange. The electrochemical behavior
of NiHCF film electrodes was also compared with that in Sr(NO,), solutions. The ion selectivity of the film was investigated in 0.1
mol - L solutions containing [Y(NO;); + Sr(NO;),]. The elementary composition of NiHCF films in reduced and oxidized forms
were also characterized by X-ray photoelectron spectroscopy (XPS). Experimental results show that the electroactive NiHCF films
have reversible electrochemical behavior in aqueous solutions containing Y** and Sr*, respectively. The NiHCF film electrodes
displayed a high Y* selectivity in Y**/Sr* binary mixtures and the Y*" ions could be separated effectively from aqueous solutions by

ESIX processes.

Key words: nickel hexacyanoferrate films; electrochemically switched ion exchange; separation of yttrium ion; rare earth
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