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pH 8.21,Eh 449 mV Na* ,Mg®", 2 h, 5mL,
cat 81.2,30.9,26.7 mg/L ; , 5mL 12 mol/L HNOs;,5 H,0;,

HCO3™ ,S04° 249.6, . P'Np () Z'Np
56.9 mg/ L (), , 2 5 mL

1 mol/L HNO; PMBP
1.2 , 10 mol/L
1.2.1 (1) ¢=10 HNO3 , 8 mL
mm, 20 mm MgCl, ,
5 m , ,

1.417 g , 7 mm (©) 8 mL pH=5

(2) ; : , 1 mol/L HAcNaAc : 2h,

, 0.4mL/h (2)

) (4) HAc NaAc
) , 12 mL 0.04 mol/L NH,OH
) - HCO-25 %HAC , 80 6 h,
' ) 8 mL

3 , 1 , :
mol/L HNO; , (5) (4)

) a , 12 mL 7mol/L HNO; , 80

a 237Np ,ZSSPU 6 h , ,

(4) : , 8 mL , :

, 3 mL 12 mL 7 mol/L
) ; HNO3 , 1h,

5mL 1 mol/L HNO; ,

, 1.2.4 %'Np ,*®pu
1.2.2 1 237Np ,238 PU

4 50 %, , 1; , 27Np 2 py

5 8 25%, , , 237Np 28py,
2 0.4um 5
KD )

o SN Y 2
2.1 237 Np 238py
1.2.3 )
[4,5] ; a a
: 1 1 , ,
(1) : 2INp + 22 py :
8 mL : 63mL( 110 ) 237
2h, 5000 r/ mn 20 min( Np + 28 py
) , 1/500( o ) o a
8 mL , , a 238 Pu
(2) (1) 8 mL pH=7 2, 2 28py ZNp
1 mol/L Mgd: , 5%, 1%
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Tablel The measurement of the duate and wash sdution
(%"Np + 28pu) (Gross0 counting method)
No. V/mL V e/ ML
Caad (55 mL ™Y cpae/ (572l 7Y N/s ™t Now/ ™1
1 0.50 0.50 100.0 23.6 61.8 61.8
2 0.44 0.94 48.9 1.8 22.3 84.1
3 0.71 1.65 27.8 0.8 20.3 104. 4
4 1.69 3.34 24.1 0.3 41.2 145.6
5 2.21 5.55 20.6 0.1 45.7 191.3
6 1.92 7.47 18.9 36.3 227.6
7 2.67 10.14 14.4 0.1 38.7 266. 3
8 2.97 13.11 12.9 0.1 38.6 304.9
9 7.82 20.93 12.0 0 93.8 398.7
10 4.06 24. 99 7.3 0 29.6 428. 3
11 2.15 27.14 7.0 0 15.1 443. 4
12 8.03 35.17 4.2 0 33.7 477.1
13 9. 60 44. 77 2.7 0 25.9 503.0
14 8. 65 53.42 0.5 0 4.3 507.3
15 9.59 63.01 0.2 0 1.9 509. 2
a (®Np) @ spectroscopy method)
No. V/mL Vam/ ML
Caed (571 ML ™Y Cpe/ (571l "9 N/s™t Nend s~ 2
1 0.50 0.50 8l.4 21.0 51.20 51.2
2 0.44 0.94 44.9 1.3 20. 3 71.5
3 0.71 1.65 28.0 0.4 20.2 91.7
4 1.69 3.34 21.0 0.2 35.8 127.5
5 2.21 5.55 21.5 0.1 47.7 175.2
6 1.92 7.47 15.9 30.5 205.7
7 2.67 10.14 13.8 0.3 37.6 243.3
8 2.97 13.11 12.2 0.1 36.5 279.8
9 7.82 20.93 10.8 0 84.5 364. 3
10 4. 06 24.99 6.3 0 25.6 389.9
11 2.15 27.14 6.0 0 12.9 402.8
12 8.03 35. 17 3.8 0 30.5 433.3
13 9. 60 44.77 2.0 0 19.2 452.5
14 8. 65 53.42 0.4 0 3.5 456.0
15 9.59 63.01 0.1 0 1.0 457.0
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2 a 238Pu
Table 2 The measurement of 28Pu by gectrosoopy method
No. v/imL "t Vo mL Newd S N/st
1 0.50 0.50 0.01 0.01
2 0.44 0.9 0.04 0.05
3 0.71 1.65 0.03 0.08
4 1.69 3.34 0.04 0.12
5 2.21 5.55 0.05 0.17
6 1.92 7.47 0 0.17
7 2.67 10. 14 0.05 0.22
8 2.97 13.11 0. 06 0.28
9 7.82 20.93 0.15 0.43
10 4.06 24.99 0.07 0.50
11 2.15 27.14 0. 04 0.54
12 8.03 35.17 0.21 0.75
13 9. 60 44. 77 0.35 1.10
14 8.65 53.42 0.26 1.36
15 9. 59 63. 01 0.34 1.70
2.9 27 Np , 2Py
, 12 , a a
[6] 3 3 , 5 KD
: Np Z"Np :
NpO,* , 67%; NpO,CO; , 23 %; N , ,
NpO,OH,7% Liser ! [8] [9]
237
Np Eh pH , pH=8 , Np
Eh= 450 mV ,Np NpO; "
NpO:2 ¥ 2 (o
1 a , 1 2 BBpy
(53 %) 1 2 4.4 %10 ,1.9 x 10" * mol/L
%’ Np 1.2 x 10°°,5 x Pu( ) 3 x
-6 + 10" & mol/L® Z8p
10" ° mol/L NpO; 4.4 mo ,PU
%10~ * mol/ L[ 27N p 3 ., 5KD 2Py
238,
3
Table 3 The duate counts before and ter filtration st
a a
6 pectrosoopy method) (Grossa counting method)
(Solution) (Mother Liquor) (Filter liquor)
N (®'Np) 103N (Z8py) N (®"Np) 103N (28py)  (Mother liquor)  (Filter liquor)
1(Mixed lution 1) 3.00 1.68 3.00 0 3.52 3.38
2(Mixed lution 2) 1.44 1.68 1.43 0.56 1.74 1.74
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2.3 27 Np 2Py 1 2 4 , Np ,Pu
Np ,Pu 4 : 5
4
Table 4 Nudidesleached by different reagents
c(®'Np + #8py) a € spectroscopy method)
V/ mL 237 1 A 238 1 1
[(s ol - c(®'Np)/(s""-mL 1) c(**Pu)/(s""-mL ")
(Digtilled water leaching) 8.0 0.70 0.11 0.32
(Wash) 8.0 0.37 0.02 0.03
Mgd, (Leaching) 8.0 0.33 0.01 0
(Wash) 8.0 0.23 0.01 0
HAc HaAc (Leaching) 8.0 1.20 0.70 -
(Wash) 8.0 0.33 0.09 -
NH,OH- HO (L eaching) 10. 6 0. 60 0.23 -
(Wash) 8.0 0.32 0.01 -
HNO3; (L eaching) 11.2 0.27 0.04 0
(Wash) 8.0 0.13 0.01 0
HNO3 (Second leaching) 12.0 0.30 0.01 0
(Notes) : (1) 1.417 g, 0.531 g(The weights of euted and leached sand are 1.417 g, 0.531 g, re-
Pectivey) ;
(2r - Z'Np ,2Bpy ) Z7Np (When the peaks of 2"Np ,2®Pu can’ t be diginguished, the

counts are conddered asfor 2'Np)

5
Table 5 The digribution of the nuclides

A(®'Np)/Bq  A(®'Np+22Pu)/Bq Y(ZNp)! % Y(Z'Np+Z2Pu)/ %

(B ution from column by ground water) 893.6 8881 92.2 9.5
(Leaching by distilled water with stiring) >t %8 05 33
Mgd, (Leaching) ~ 1.6 32.6 0.2 3.0
NaAc HAc (Leaching) ~ 53.0 89.0 5.5 8.0
NH,OHHCA (L eaching) 12. 6 38.3 1.3 3.4
HNO3 (L eaching) 2.7 33.0 0.3 3.0
(Note) ¢ *” - 60 %( The eficiency of the extraction and back-extraction for leaching solution is 60 %)
Np,Pu ,Np ,Pu
MgdCl, 5 ,
, 5 d (5.5 %) :
2 "Np 92.9 % :
0. 01 mol/ kg, 3 '
, 110 ,92.2% *'Np '
NaAc HAC Np . Pu
Np ,Pu ) NH,OH-HC , 80
' 5 ,237Np
’ 1.3%

HCO; 249.6 mg/L |
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4
, 7 mol/L HNOs
, 237 Np
1 O- 3 %
2 4 ,
238 Pu 238 Pu
’ ,238 Pu
3
(1) 110 ,
90 % ZINp ,
) :
237Np ’
92.9%,
BINp 5.5%
1.3%
(3) 238 PLI 237Np ’
238 Pu
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STUDY ON THE RADIONUCL IDE EL UTION
FROM QUARTZ SAND SOURCE AND THEIR SPECIATION

SHI Yingxia,

GUO Liang-tian

China Ingitute for Radiation Protection, Talyuan 030006 , China

Abstract : The study of the elution of the radionuclide from quartz sand ource and their eciation is carried
out by column method. The oolloid form of nuclides in the duted slution is studied by ultrafiltration
method. The existing form of the nuclides on the sand ater dution is studied with ssquentiad extraction
method. When the volume of eluted slution is up to 110 timesof the column volume, the nuclide *'Np of

more than 90 % is eluted , and in the exchangeable form. The nuclide %’Np remained in the sand is mainly

inthe form of being coincident with the matrix of carbonate(5.5 %) and the trandtion metas, iron and
manganese(1.3 %) . The elution of 22Pufrom sand is more difficult than that of 2’Np. ?®Pu may exist in
colloid form in duted olution.

Key words: neptunium; plutonium; eution; colloid; sequentia extraction



