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1
Table 1 The canposition of smulated high-level liquid waste
ey
Al Cr Cs Fe K M n Mo Na
1# 15.9 2.0 2.0 17.4 0. 45 0.13 0.82 51.2 1.50
2# 5.30 0. 67 0.67 5.80 0.15 0.04 0.27 17.1 0.50
2) : - ¢80 4 h
3) X (DM A X -2000 Series, ); (1091D ik M anory,
); TZ-2A ( ); 180-80 Zeaman
(HITACH |, )
1.2
100.0mg , 40mL , ;
Cs' (1) t Cs'
Qm (Mmol/g), Qm
Qn= (0(Cs") - «(Cs")) Vv /Mm (1)
‘e (Cs') Cs ;molL;c(Cs) t Cs ,molA ;v
,mL;m |
CNO:s Qm , : 30
2*  0.01mol- L '*CNOs ,c(HNO3s)= 0.50mol- L %, 420—250 pm),
172min *
2
2.1
100mg 1 5 ,
,  1molA HNOs TiO:2 , /
, n(Fe) n(K)
n(Ti)=1.00 1.05 1.25 - (TGDTA) 80
20 % —25 % 74 , 340 ,
X , )
50 nrm

Kx(TiO)2 xFe(CN)s: nH0

K2 (Ti0)2 xFe(CN)e- nHLO - K (TiO)2 xFe(CN)s— (KO)x (TiO2) 2 « (FeD3)os
2.2 Cs
: 1’ , Cs' , Cs' 0.33 0.50
0.67 1.0 2.0 gL 1.04 0.96 0.92 0.94 0.87 mmol- g '
,Cs' 0.33—2.0 g/ , CNOs ,Cs'
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1.37—27. 4 g/ , 3.46mmol- g * 8.04mmol- g *
2.3
2 0.066 0.49 1.04 1.57 2.26molA
Cs 0.88 0.92 0.90 0.83 0.78 mmol/g,
0.05—1. 10 molA , Cs
, Cs CNOs , 0.1mol- L *
2.0mol- L™ ', 1.82 1.05mmol- g % 2"
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Fig 1 The dependence of the sorption gpeed on the stirring frequency
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Fig 2 The dependence of the absorption geed on the particle size
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Fig 3 Relationship betw een temperature and the absorption geed
(a): ,+ —14.0 ,e —30.0 ,0 —48.0
(b): 0.05molA CNO3 ,e —18.0 , 0 —30.0
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K* , Fe Ti ,
K* Cs' H* H* ,
’ [10] , H + K+ 2 K+
Cs H* K7 X
L 1 X L 1
Cs K* ,
2
Table 2 The dependence of the ion concentration exchange on time
/h cs /mmol- gt K* /mmol- g ! Fe Ti /mmol-_g !
0.00 0. 000 0. 000 0
0.25 0.014 1.345 0
1. 00 0.124 1. 895 0
2.00 0.273 2.334 0
3.00 0.301 2.470 0
H 0.5molA Cs 0.33—2.0 g/ 0.01 molA
CNOs : 10—50 98—172min * ,
Cs Cs K* ,
1 L} H *

Kourim V ,M illion B. Exchange Properties of Complex Cyanides- I lon Exchange of Cesium on Ferro-
cyanides J Inorg N ucl Cheam, 1964, 26: 1111
Faubel W, A li SA. Separation of Cesiun From A cid LW -purex Solutions by Sorption on Inorganic lon
Exchangers Radiochim A cta, 1986, 40: 49
L oosN eskovic C. lon Fixation Kinetics and Column Performance of N ickel and Zinc H exacyanoferrates
(1). A nalyst, 1990, 115: 981
Kourim V ,L aznicek M ,Dolezal J Cesium Saltsof Titanium, Zirconiumand Thoriun Cyanoferrates(Il). J
Radioanal Chem, 1974, 21: 355
CaletkaR, Konecny C. A dorption Propertiesof Titanium (IV) Hexacyanoferrate(Il). J Radioanal Chem,
1976, 30: 119
L oosN eskovic C. ExchangeM echanisn of A lkalinizeson Zinc Ferrocyanides Reactive Polymers, 1988, 7:
173
Edvard F,L ee T,M ichael S Sorption of Cesium by Complex Hexacyanoferrates IV. J Chen Tech B iotech-
nol, 1983, 33(a): 87
Tusa EH, Paavola A ,HarjulaR, et al Industrial Scale Removal of Cesium W ith Hexacyanoferrate Ex-
changer-process Realization and Test Run N ucl Technol, 1994, 107(9): 279

, , ;o . , 1995, 17



4 : Cs 363

(2): 99

10 , . Cs . , 1996, 18(2):
100

M ECHANIM OF CESIUM SORPTION ON
POTASSIUM TITANIUM HEXACYANOFERRATE

Sun Yongxia Xu Shiping Song Chongli
(Institute o N uclear Energy and Technology, Tsinghua U niversity, P. O. Box 1021, Beijing, 102201)
ABSTRACT

Themechanisn of cesium rption on potassium titanium hexacyanoferrate is described
The dependence of the orption geed on tanperature, particle granule size, and the stirring
geed is studied The results show that the sorption process is controlled by liquid film diffu-
sion and particle diffusion A n exchange reaction occursmainly betw een K™ in the exchanger
and Cs" in the olution, i e potassium titanium hexacyanoferrate, and Cs" of smulated
high-level liquid w aste

Key words Potassium titanium hexacyanoferrate lon-exchange Simulated high-level
liguidwaste Cs'
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