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, 1.Omol/L ZrMo,0; (OH) »- 2H,O Zr (MoOy) 2+ 2H,O
2.0 mol/L Zr(Mo0Oy) - 2H,0 1.0,2.0,3.0 mol/L
K , , , Ko
Ko
1 0645. 12 A
y [1 12]
, Zr (MoOQy) - 1
xH20, [1] 1.1
(Zr(NOg3) 4 5H,0) , ,
Zr(MoOy) 2 2H,0 ; ((NH,) 6M07024- 4H0) , :
, ; (EDTA) , ,
Ko 8 (GH/NO) ,
, , o- , ;
Zr(MoOy) , = Zr** +2Mo0; ™, , ,
Ke = c(Zr*") ¢ (MoOj ") 1.2
, 3070E  X- , Rh .50
c(zr) kV ,50 mA , :12U8416 ,
c (Mo) , c(zr*h) , 20 200pL , :0. 2 %:501
c(Mo03 ") , - " : , ,
Ko = 220V, :1 500 W, 95 ;7
c(zr) ¢2(Mo) ,PERKIN ELMER ,
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:30 600 , : 20 X , X-
, :0° 90°; System 2000 )
,PERKIN ELMER , ,
32
1.3 1.3.5 (TGA)
1.3.1 (1) 7 ,
18. 4 g(NHa4) 6M07024- 4H,0O 30 500 20
, 1000 mL 3 2
8 , 1.3.6 X-
0.104 mol/L ; o- , x- ,
C. 203 mol/L ; : , , X )
0.104 mol/L 3 , ,
0.104 mol/L
2 64.4 g Zr (NO3) 4- 1.3.7
5H,0 1.0 mol/L HNOs , HNO3 , KBr
1000 mL, HNOs 3.0 mol/L , 1 200 , ) )
0.1 mol/L )
, 90 , ,
EDTA , 3 , , ) )
0.108 mol/L c(H")
3.4 mol/ L 2
1.3.2
, 2.1
100p L, X- 1,2
, , 0.999
. 30 40 2.2
min X- 2.2.1 60
1.3.3 , 1.0,2.0,3.0 mol/L
, . Kp
5.0,7.5,15.0,22. 5 mmol/L , t , 3 3 )
5.0,7.5 mmol/L , 1.0, ,
2.03.0mol/L (60 +0.5) , Kg = ¢(2r) ¢ (Mo)
X- , 2.2.2
60 , ,
1.3.4 Kep t 4,

2.0 mol/ L
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FHg.1 The cdibration curve for determination of Fg.2 The cdibration curve for determination of
zirconium nitrate by X-ray fluorescence andys's ammonium molybdate by X-ray fluorescence andys's
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Fig.3 The dependence of the gpparent lubility FHg.4 The dependence of the goparent olubility
product upon HNO; concentration product upon the initial concentration of Mo and Zr
=60 ,o(Z) @ o(Mo) =11, t=60 ,c(HNO3) =2.0mol/L,
1—1.0 mol/L HNO3,2—2.0 mol/L HNOs, 1—=(2) @ c(Mo) g =12,
3—3.0 mol/L HNO; 2—=(Z) @ c(Mo) =13
2.2.3 60 ,
20 5 5 1
( 1) ; Table 1 The relationship of nitric acid concentration
and mold ratio of Mo, Zr in precipitate
( 2) c(HNOg)/ (mol-L™Y)  n(Mo) n(zr) (Re . va)
, 1.0 2.02 2.16
2.3 2.0 2.12 2.04
1 1 , 1.0 4.0 3.0 1.98 2.14
mol/ L , 4.0 2.05
2, [2] (Notes) : c(Mo) () = ¢(2Zr) @ =7.5 mmol/L , t =60

y ZI’(MOO4)2' xH,O
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Fig.5 The gpparent lubility proauct of
zirconium molybdate at different tenperatures
c(Zr) @ c(Mo) @ =1 1,c(HNO;) =1.0 mol/L ;

1—60 2—20
2.4
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6(a) 60 ,1.0nol/L
) 2. 4
6(b) 60 2.0 nmol/L
2 (@ (b) 1.0 mol/L
150
250 2.0 mol/L
150
2.5 X
2.5.1 X
7 7(a) 60 1.0 nol/L

ZFM0207(OH)2'2H20 7(b)

(a)

i

90 60 30 0
e/°

7

t''c

6
Fig.6 The thermogram of zirconium molybdate
precipitated from HNO; slution
(@ —4.0 mol/L HNO3,t =60
(b) —=2.0 mol/L HNOs,t =60

60 ,2.0mol/L HNO3 ,
) Zr(MoQy) 2- 2H,0
2.5.2 60 , 1.0,2.0,3.0
mol/ L X-

2
Table 2 Cdl parameter of zirconium molybdate precipitates
in different nitric acid concentrations

No. ¢(HNO3)/ (mol-L - ) a c
1 1.0 11. 45 12. 45
2 2.0 11. 45 12. 48
3 3.0 11. 45 12.48
®)

ot il oy

a

90 60 30 0
6/°

X-

FHg.7 X-ray diffraction of Mo-Zr precipitate

(@ —31.0 mol/L HNOj3,t =60

;(b) —=2.0 mol/L HNOs,t =60
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2.6 . c(HNO3z) =22.0 mol/L
Zr (MoOy) 2- 2H,0; ¢ (HNO3) <2.0 mol/L
8 10 8 ,3428cm’?t ZrMo,07 (OH) 2+ 2H,0  Zr (MoOy) 2 -
, 3180,1400cm™*! 2H,0 ,
NH, , 849cm' ' MoO; Kg = c(2r) ¢ (Mo)
;9 ,3368cm’ ! ., 2.7.1
1384,1032,823,768cm > NO; 60 , 1.0,2.0,3.0 mol/L
;10 , 3382cm*
837cm ' Mo0Oj 56 84 d
8 10 , , 3 Kep
1 546,816,767 cm™* , 3 , , Kg ,
1 400 ,842 ,475 cm ™ * Zr(MoOyq) »
2.7 ,
3428 \i
3180 1 401 oo I‘
4005.3 I 32.00 l 2;100" I 18I00 l 14IOO . lO‘OO I 6(.)0 . 200
o/cm?
8

Fg.8 Infrared pectrum grgoh of ammonium molybdate precipitatie

\/NM W\\

68
33 419

1384

4011.6 3200 2400 1800 1400 1000 600 200
o/cm’

9
Fig.9 Infrared gpectrum grgph of zirconium nitrate precipitate
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Fig.10 Infrared ectrum grgph of zirconium molybdate precipitate

2.7.2 , 4 4 ,
60 ,3.0 mol/L , , :

3
Table 3 Apparent lubility product of precipitatesin different nitric acid concentrations
¢(HNOg)/ (mol-L " 9 c(zr)/ (mmol-L "9 ¢(Mo)/ (mmol- L~ %) Ke Kgts
0.016 4 2.23 8.18x10° 1
1.0 0.015 7 2.48 9.66x10" 1 (8.5+0.1) x10™ 1
0.011 8 2.53 7.54x10° 1
0.035 2 2.02 1.44x10° 1
0.049 6 2.25 2.51x10° 1
0.030 5 2.15 1.41x10° %
0.019 0 1.94 7.16x10° 1
2.0 ‘n (8.4+x1.0) x10° ™
1. 90 0. 100 1.90 x 10
1. 80 0.093 1.56x10" 1
1.78 0. 105 1.96x10° 1
1.80 0.087 1.36x10° 1
0. 404 3.97 6.38x10°°
3.0 0. 369 4.07 6.10x10°° (6.4+0.1) x10°°
0.371 4.29 6.83x10"°
(Note) :t=60 , tq=84d
4
Table 4 Apparent lubility product of precipitatesin different initiad concentrationsof Mo and Zr
c(zn)/ (mmol- L ~%) c(Mo)/ (mmol - L ") c (Zr) of (mmol-L "% c(Mo) of (mmol-L ") 10° Ky
5.0 5.0 3.50 1.17 4.8
7.5 7.5 4.91 1.04 5.3
7.5 15.0 2.34 1.61 6.1
7.5 22.5 0.38 4.11 6.4
(Note) :c(HNO3) =3.0 mol/L ,t =60 ,tgq=84d
(2 X

1 x ,
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©) Kg = c(Zr) ¢?(Mo) , :
, [1] LLOYD MH. Ingabilities and Solids Formation in
(4) 1.0 2.0 3.0 mol/L LWR Reprocesing Solutions[J]. Trans Am Nud
Sc, 1976, 24:233.
[2] , , :
[J1. ,1997 ,14(1) :24.

STUDY OF SOL UBILITY PRODUCT ON PRECIPITATE
OF MOLYBDENUM AND ZIRCONiUM IN NITRIC ACID

ZHU Dan, L IN Canrsheng

China Ingitute of Atomic Energy , P. O.Box 275(26) , Beijing 102413, China

Abstract : The compostion and character of precipitatesof Mo and Zr are studied by XFA , TGA , XRD and
IR methods. The results show that the precipitate can be present in the form of a mixture of ZrMo,O; (OH) 2
2H,0 and Zr (MoQy) - 2H,O in 1.0 mol/L HNOj3, and the formula Zr (MoOy) 2+ 2H,O in =2.0 mol/L

HNO3z. Some data about gpparent olubility product ( K'sp) of Mo and Zr precipitates have been determined
in1.0,2.0,and 3.0 mol/L HNOs; solutions. The effectsof different concentration of nitric acid and initial
concentration of Mo and Zr on the goparent olubility product are a s investigated. It isfound that K’sp in

creases with increasng nitric acid concentration. Theinitid concentration of Mo and Zr dose rot influence K'sp.
Key words: molybdenum; zirconium; solubility product ; nitric acid
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Abstract : The adsorption behaviorsof Cs* and Yb®* on five mineralsincluding cacite, kaolinite, montmo-
rillonite, chlorite and glauconite are S multaneoudy investigated by the static equilibrium batch experiments
with radioactive tracer technique. The experimentd results indicate that under same experimenta ocondi-
tions (initial solution acidity , initial ion concentration and liquid-olid phase ratio) , the adsorption capacity
(Q) in unit of mmol/ g of montmorillonite towards Cs* and/or Yb** are stronger than other 4 minerals,
which digplay no evident difference of Q values. The Rqof Cs® and Yb®* on the five mineras decrease
with increase of their initia concentrationsin lution. The wtakesof Cs* are ordinary lower than Yb**
except for the high co. The adrption istherms of Cs* and Yb®* are all in fairly agreement with the
Freundlich's equation. The adsorption mechanism of Cs* and Yb®* in the systemsof kaolinite, montmoril-
lonite and chlorite at the experimenta pH rangeislikely attributed to the process of ion exchange.

Key words: 1¥cs; yp; adorption; cacite; keolinite; montmorillonite; chlorite; glauconite



