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Distribution Coefficient of Plutonium on Sandstone and Mudstone
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JIA Hai-hong, LIU Dong-xu

North-Western Institute of Nuclear Technology, Xi’an 710024, China

Abstract: The sorption distribution coefficients K, of plutonium on mudstone and sandstone
are studied by batch experiments. The experimental factors influencing K, are stone granu-
larity, the pH value of the aqueous phase, the solid-to-liquid ratio, different ions existing in
aqueous phase. It is shown K, of Pu on mudstone is about 120 mL./g, K4 of Pu on sandstone
is 1. 60X 10" ml./g. The sandstone has greater sorption ability of Pu than mudstone. It is
indicated that the K4 of Pu is increasing while granularity of rock minimizing, pH and ratio
of solid and liquid increasing; the sorption of Pu on rocks is strongly in aqueous nitrate solu-
tion than simulated groundwater.
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Table 1  Component of simulated groundwater

414 o/ 414 o/
(Components) (mg -+ L™1) |(Components) (mg e« L~ 1)
K™ +Nat 5 188.1 HCO; 231.9
Mg?" 400. 9 S0~ 1245. 9

Ca®" 664. 0 Cl 9 286.3

1.3 BSEXR

SR T A5 05 D0 E A [l IR 32 Pu (R i
E AP R R o 5 R PR R AL 3R K B R
A ARLAE TR LA

HERA AR — € 7 1 2 0 dl T 11 SR i
WA B R K RO PR R R BRI . R
JHA Tr] A R A 5 401 7 7K 80 S P 7 B T ' 1
AN PR S I LI R M R R S i
S TEHL R K R R B ER O R T RO R
TR #r b A8 25 “CHiRi — & i [ )5 i B

L B B ) T AR I ) YV DR O v s
ORI ECR . iR B KRG

Ky = (C,—C) «V/(Ce+m) (D
2, Co o I BRI A A% 3R TR P VR B KB/ L
C. 53 B e VROAH v A% 3R 05 vk B kB /L Vs
VAR R s, WA 700 0T 2 @5 Koo 43 TiE R 5
mlL/g,

2 #ZR5iTiR

2.1 BRAHHH

(1) M JF A4k

FHREICRE 55 R 7 b 5 X B R R B o RE
A3 RS AR CBURE R B2 43 51 2 8. 65 m Al
26.85 m) . MRy K gk, b Sy R S [ A
AR O 2 B KB €0 RS 1 5 e A A A 1B AR
FRE BRI A BRAURE 1 5 Y IR I T 4y, &l
BRI HLAE S 0RO A2 K 0. 38 ~0. 83 mm, 0. 25~
0.38 mm.,0.18~0.25 mm.0.125~0. 18 mm #l
0.125 mm 3£ 5 45 AR

R By d X3 2 A7 S i 0 0 ) 2H AR
(F 2) ML 4L (% 3) . M 2.3 b g di vl
WLUEET W R AR AL S L S
ARMAT R E M AT YA F LD A% T
fife A1k &

R 2 EARERIGT AR

Table 2 Mineral composition of rock sample

w/ %
7]
(Designation of mineral) e i
(Mudstone) (Sandstone)
%% 3 #i (Montmorillonite) 22
A (ite) 28
#5547 (Kaolinite) 21
£ 9% (Quartz) 15 27
WM A (Microcline) 3 3
K A7 (Albite) 8 8
§ 5 % 41 (Manganocalcite) 3
28 17 (Chlorite) - 7
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28 B (Sericite) - 9
J5 fi# 47 (Calcite) - 34
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Fig. 2 Background measurements for mudstone(a) and sandstone(b) samples
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Fig. 3 Distribution coefficient of *** Pu on mudstone(a) and sandstone(b) as a function of time
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Fig. 6 Distribution coefficient of ** Pu on mudstone(a) and sandstone(b)

as a function of pH of nitric acid solution
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