24 2 Vol.24 No. 2
2002 5 Journd of Nucdear and Radiochemistry May 2002
:0253-9950(2002) 02-0070-07
+ 3+
Cs Yb
] ] ]
100080
cstyp't
5 , (
) , 1 CS+ Yb3+ , CS+
CS+ Yb3+ Yb3+
Freundich ,Cs" ,YB®"
: 134CS. 169 Yb { \ .
: 0614.11; 0614. 33; 0647. 32 DA
1
, 1.1
, CsCl Y03 :
, HZQ-C ,
) ; PHep ,
(121 B87cg Hanna :4503M P ,
\ (Ty2=30.2a , Sartorius ;
) , 100 mL , 4 cm,
31 vp , Ortec
1.2
5 5
y 1caw3 1 l
(41 ; ,Al4[ 94010] (OH) g,
[5] )
cst YRt , 5 ; ,Nay. 33 (H20) 4{ Al1. 7M. 33[ 94010]
: 2001-08-06; . 2001-10-18

(19739 ,



2 1Cs" YT 71
(OH) 2} , , 1.4
; ,(Mg,Fe ,Al) 3(OH) ¢{ (Mg, 5 15mL PE ,
Fe Al) 3[ (Al ,9) 4010] (OH) 3} , 0.1g 1 mL
, cs* 2" 1mL YB®* 2%,
,(K,Na,Ca) « (Fe** Al ,Fe* ,Mg).[ (S ,Al) 10. 00 mL , (26 £1) ,
93010] (OH) 2: nHO(x <1) , , , 0.50 mL
, Mg Fe,
y y SPAN ,
, , 604.7 kevy  (*'Cs, Ty2=2.06 @) 177
, 0.15 0.18 mm kevy  (**°Yb, Ty,=32 d) ,
: : 59 Y ,
, 100 mL , cst yp®* PE
(26 +1) , ,
, 134CS 169Yb
, pH : 1.5 Cs* Yb*
,7.0; 7.9; 8.4; 7.9; 15 mL PE ,
7.4 0.1g
1.3 Cs*  Yp* Cs* YB3+ ,
1504 g CsA 10.00 mL ,
180 gYh,Os , (26 +1) 14 d, 2.00 mL
, y
8 h, 5x10%cm 2. s ? 5
134CS 169Yb
Cs’ 1% Csal, 2.1 Cs* b
(pH=6.0) , 25.00 mL , Cs* L Yb**
! Cs” 1,2
35. 64 mol/ L 1.2 , t>13d |
Yb3* 1% Yb,03
(PTFE) HNO;3 , L4 cst
* ’ Yb** Ceg - (1) (2
- 25.00 mL , ol ,mol/ g)
Yb 36. 51 mol/ L pH Ry
pH 0. 5# m/g)
T 20 \wamgCd, 10 Q=[(No~ N/ No] x (cox v}/ m, (D)
m Cs v (PH =6.0) Re= (No- N)/Nex(VIm) (2
25.00 mL , Cs” 4.36 mmol/L
Yb2 2% 36.74 mg Yb,Os N No Y
PTFE . HNO; , ()5 N Y
, ES 1 (shH; v m (mL)
25.00 mL Yb** 7.49 mmol/L (@i o  Cs" W

pH JPH 0.5

(mmol/ L)



¢o/ (mmol -L")

3 Cs* Cs*
Fig.3 Plotsaf RgVs coof Cs" adorption on
different mineras

o— (Cdcite) pH=5,

. (Keolinite) pH=2.0 5.0,
A— (Montmorillonite) ,pH=2.5 6,
V— (Chlorite) pH=2.0 5.0,

(Qauconite) pH=5,
(Liquid-olid phase ratio) :100 mL/ g

72 24
1.0 1.0
oE . _U\v
08 - 08 D%
06} .06}
S S T ———————0
3 S 9
04 04 -/\\
02 \ 02r N
. 1 L I A S a— I | L ) L
0 5 10 15 20 0 5 10 15 20
t/d t/d
1 Cs' 2 Yp**
Fg.1 Adsrption equilibrium curves Fg.2 Adsrption equilibrium curves
of Cs* on 5 minerds of YB** on 5 mineras
0o— (Cdcite) , o (Kaolinite) , o— (Cddite) , o (Keolinite) ,
—_— (Montmorillonite) , —_— (Montmorillonite) ,
vV —_— (Chlorite) , —— (Qauconite) vV — (Chlorite) , —— (Qauconite)
Co Cs* ,
Rd , Cs*
cst Yp®t cs* el Cs*
Yb®* Ry 3 Yb®* ,
4 3 14 1 ( 1
)
2000
400 |4 A
350 F
300 [ 1500}
fo [ Tao
wn 2501 -
2 200} g 1000
= B l\ o
< 150 —_— &
100 ol 500
50 N
oL %= T : oL ‘Fﬁ_
00 10 20 30 40 50 60 7.0 0.0 0.2 04 0.6 0.8 1.0 12

¢o/ (mmol -L™)

4 Yot Yo't
Fig.4 Potsof Rqvs coof Yb**adrption on
different mineras

o— (Cdcite) pH=5,

. (Keolinite) pH=2.0 5.0,
A— (Montnmorillonite) pH=2.5 6,
V—_— (Chlorite) pH=2.0 5.0,

(Qauconite) ,pH=5,
(Liquictolid phase ratio) :100 mL/ g



2 :Cst YR 73

2.2 Cs* Yb* YO o , Y3+
cs*  Yp**t 5 Cs* Co ,
1,2 1,2 , ,Cs* Cs*  YB*

1 Cs*

Table 1 Experimenta resultsof Cs* adorption on different mineras

Ig[co/ (mol-L" Y]  Ig[cef (Mol-L" Y] Ry (mL-g™} Ig [ Q/ (mol-g™ 9] pH
- 3.185 - 3.237 10. 97 - 2.140 5.0
- 3.759 - 3.816 12.38 - 2.672 5.0
- 4.362 - 4.437 17.32 - 3.159 5.0
(Cddite)
- 5.845 - 5.941 23.74 - 4.550 5.0
- 6.147 - 6.287 37.88 - 4.708 5.5
- 6.447 - 6.628 50. 34 - 4.917 5.0
- 3.185 - 3.264 18. 19 - 1.967 2.0
- 3.759 - 3.826 15.10 - 2.604 3.5
- 4.362 - 4.423 13. 62 - 3.241 5.0
(Kaolinite)
- 5.845 - 5.960 29.03 - 4.483 2.0
- 6.147 - 6.249 26. 43 - 4.827 2.0
- 6.447 - 6.594 38. 84 - 4.994 4.0
- 3.185 - 3.558 132.01 - 1.427 2.5
- 3.759 - 4.202 172.09 - 1.957 5.0
(Montmorillonite) - 4.362 - 4.920 256. 61 - 2.502 6.0
- 5.845 - 6.549 399. 90 - 3.943 3.0
- 6.447 - 7.089 333.80 - 4.562 5.0
- 3.185 - 3.277 21.79 - 1. 906 2.0
- 3.759 - 3.862 24.83 - 2.438 3.5
- 4.362 - 4.479 29. 40 - 2.985 5.0
(Chlorite)
- 5.845 - 6.055 60. 65 - 4.264 2.5
- 6.147 - 6.449 99. 88 - 4.449 3.5
- 6.447 - 6.816 131.18 - 4.693 4.0
- 3.185 - 3.248 13.88 - 2.059 5.0
- 3.759 - 3.876 28.78 - 2.391 5.0
(Qauconite) - 4.362 - 4.529 45. 05 - 2.856 5.0
- 5.845 - 5.955 27. 47 - 4.502 5.0
- 6.447 - 6. 666 63. 69 - 4.854 5.0
(Notes) : :0.15 0.18 mm, 1100 mL/ g (Particle sze of the minerdsis0. 15 0. 18 mm liquid-olid phase ratio equas

to 100 mL/ g)
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2 Yp**
Table2 Experimentd resultsof Yb** adsrption on different mineras

lg[cod (mol-L" D] Ig[ce (mol-L Y] Ry (mL-g™ %) lg[ Q/ (mol-g™ Y] pH
- 2.951 - 2.995 1.1 - 1.948 5.0
- 3.526 - 3.623 25.8 -2.211 5.0
(Cacite - 4.127 - 4.490 131.7 -2.371 5.0
- 5.836 - 6.328 211.1 - 4.003 5.0
- 6.136 - 6.904 485.1 - 4.219 5.5
- 6.438 - 7.491 10315 - 4.478 5.0
- 2.951 - 3.066 30.7 - 1.579 2.0
- 3.526 - 3.633 28.8 -2.173 3.5
(Keolrite) - 4.127 - 4.229 26.9 - 2.799 5.0
- 5.836 - 6.379 249.2 - 3.982 2.0
- 6.136 - 6.759 318.6 - 4.256 2.0
- 6.438 - 6.957 228.7 - 4.597 4.0
- 2.951 - 3.108 43.8 - 1.467 2.5
- 3.526 - 3.882 127.3 - 1777 5.0
(Montmorillonite) - 4.127 - 4.840 418.2 - 2.219 6.0
- 5.836 - 7.004 13712 - 3.867 3.0
- 6.136 - 7.433 1871.3 - 4.160 5.0
- 2.951 -3.077 34.2 - 1.543 2.0
- 3.526 - 3.638 30.3 - 2.157 3.5
WA - 4.127 - 4.279 42.3 - 2.652 5.0
- 5.836 - 6.382 252.2 - 3.980 2.5
- 6.136 - 6.731 292.5 - 4.265 3.5
- 6.438 - 7.008 270.2 - 4.576 4.0
- 2.951 - 3.012 15. 4 -1.824 5.0
- 3.526 - 3.683 44.1 - 2.204 5.0
(Qauconite) - 4.127 - 6.333 213.4 - 4.004 5.0
- 5.836 - 6.848 412.9 - 4.232 5.0
- 6.438 -7.231 517.6 - 4.517 5.0
(Notes) : :0.15 0.18 mm, :100 mL/ g (Particle sze of the minerdsis0. 15 0. 18 mm liquid-solid phase ratio equas
to 100 mL/ g)
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Frenundilich

and Yb®* with the Freundilich equation

CS+ Yb3+
(Minerd)
lg K B r n lg K B r n
(Cdcite) 0.534 0.835 0.998 6 0.024 0. 609 0.987 6
(Kaolinite) 0.876 0.903 0. 998 6 0.419 0. 706 0.992 6
(Montmorillonite) 1.744 0. 878 1. 000 5 0.691 0. 645 0.994 5
(Chlorite) 0.618 0. 790 0. 998 6 0. 550 0.722 0.997 6
(Jauconite) 0. 940 0. 880 0.992 5 0.134 0. 644 0.999 5
Yb**
, Yo+ Freundlich
, pH Cs*  Yp’* ,
pH [11,12]
5 y ypH 6 ’
pH ( 2 6) Yb [13] . Yb
Yb** [5,14 ,15] ,
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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

HNO3. 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 HNO; 2lutions. The efectsof different concentration of nitric acid and initial
concentration of Mo and Zr on the goparent 0lubility 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



