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Abstract :
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PuO, was mixed with soil samples collected at a desert region in northern China.

The mixture was classified with wet classification method and an improved Tessier’s sequen-

tial extraction method was applied to study the species of Pu in the contaminated soil parti-

cles, in order to evaluate the mobility of Pu at this site under supposed conditions.

It is

found that major part (about 73%-96%) of Pu is bounded to organic materials and existed as

residual forms.

and the amount of organic material or illite.

There was a obvious linear relationship between the percentage of Pu species

Less than 0. 8% of Pu exists in exchangible

form. The results show that Pu is difficult to migrate in such area.
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2.2.1 >0.05 mm FEST % FRIRZ 2 kg #E
CHEf 2 0. 01 ) & T 5 L Be#hrh IMA 3L BT
IKAR D o B IRAE AR [A) BRCHEFF T B P B0 U A
£ 250 W R A3 60 min, IEIE Y £ 5. )G, &
WAL K AR FF L 23 R B 6 73t <<0. 05 mm 0. 05~
0.10 mm,0.1~0.2 mm,0. 2~0. 50 mm,0. 50~
I mm.1~2 mm,>2 mm -t~k AL CRLIK
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#£1 T
Table 1  Soil-texture

AR i % (Diameter) / i aER sy
(Elementary grade) mm (Content) /%

£1 %k (Rock) =20 0.0

10~20 3.4

5~10 14.3

2~5 4.4

ik (Gravel) 1~2 12.7

0.5~1 12. 4

0.2~0.5 14.0

0.1~0.2 17. 2

0.05~0.1 4.1

Hr ki (Powdery) 0.015~0. 05 7.2

0.01~0.015 1.2

0.005~0.01 2.4

0.002~0. 005 1.9

ki (Clay) <0. 002 4.7

2.2.2  <<0.05 mm RLERRE G 24 FRIZY 300 g

CL0f 0 S /T 0. 05 mm (A A T 5 L B
A 2 LR BFK e i i A R R A5 T
FEUEIE VA E 250 W R 40P 60 min, 5 12 h, 55
WIE G LiE . A LRV ER AR 4 (ke
PRNE R AT f B 12 h JE A5 R 8 W . W45 1k vk h
1B . 275 FR bR 1 58 50R0 2 1 CHL AR 41 0 1 I 5
(LY/T 1225-1999" Il F 5 7 10 R 1) Jy 304 Ak 31
J5 BB TRRE i 43 <<0. 002 mm, 0. 002 ~0. 005 mm,
0. 005~0. 01 mm.0. 01~0. 015 mm.0. 015~0. 05 mm
5 NRLGL A
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2.2.3  RIERUR IS BN AR
KR LA 000 8 A H Ak 2880 XRD 4347 +
By BREE SR A G R (B TRA R E
BB ITCE A EMB S . RIEAPLRS
i (SOM) X I T 4% W2 #1441k 7 B 4 7k (F-HZ-
DZ-TR-0047) I # . f R ¥ & & R A & &
(GB7870—87) il . & F Ar #E Wy i 5 (F-HZ-
DZ-TR-0026) %} +-3% pH #1715 .
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R R i £ 1% S 5 U AR S L 15 3 Y 42
IO 28 Ak W RE L ) TCP-MS ) 45 3] 4 3 vp
FSRBAMEE GRS T,
3.1 EZERIRE

AR E <<2 mm Bk XA 1,500 g
T 250 mL HEJE I o, 3% 2248 O FEBE T Tessier
N 1979 AEER R T

A4 A (FL) %l R (25 C) fim A 15 mL
1 mol/L MgCl, (pH=7) ¥ & T &% it #E & 1) 4 &
M, #ik ¥ (120 r/min, J5 ) 1 h, BW®HE A
50 mL¥ R B 04,4 350 r/min N B0 30 min,
EIAHH 10 mL K8 FK¥E 2 . & FIE RS
0.45 pm JEMES IR G % A 50 mL R E %

WIR A A (F2) . B O E b rskiE A
15 mL 1 mol/L ZR# (Z 818 pH=5.0£0. 1D
53 3 RS H 250 mL HEJE M . W IR T 4% 5 he
B0 TR g e wm P RIF L

BREREALY 45 6 25 (F3) ¢ B0 45 v 1 5% 8 ]
20 mL 0. 04 mol/L [1) £k iR 5 & (p=25% 1) L TR i
WD 43 3 WL RS BN HETE R b (96 23) “C 1 il 2
TG 6 he BELOEUE g e B PR b

A4S 6 E (FO 808 EE M 6 mL
0. 02 mol/L ) HNO, 1 10 mL 30% H, O, (il f& #
pH=2. 04} 3 (kK Z 250 mL LML . (85+2) C
TEIR T 8RR 2 hs BCH 5 ¥ 20, BRI A 6 mL
30%H, O, (HNO, 3 pH=2. 0),(85+2) “CH & T [f]
BAR% 3 i H 5. A 10 mL 3.2 mol/L Z R &
(20 Y HNO, Ui 8O F1 8 mL H, 0,25 “CHE % 30 min,
BLL BT TR E AP RR A

Bt A (F5) .15 mL LB F /K4 3 YOk e
B B0 TP R B A B B & T4 AR R H AR
F#EZEFET. A 10 mL HF.5 mL # HNO,
2 mL HCIO, 28 235 T . BRI A — W Bk 7] 22
2T, JFEIA 5 mL # HNO, .2 mL HCIO,

ZETMAZ 10 mL 2% HNO, %t . g, E
AR L.

3.2 SRERESNW

3.2.1 ki AR T 50 mL FEB P 1 mL
REHESMRBOKE 50 mL F4 B, A
10 pg **Pu #5857, A H, O, (30% , 43 #7 &)
2 mLZAHER 3 mL(65% , 43 M) , e # AR i &
H. O, T4, A H, #E 20 min, L
Dowex1 X4 # g4, 10 mL 8 mol/L HNO, # vk,
J5 A 15 mL 0. 1 mol/L HNO,-0. 01 mol/L HF f#
Hr g A 22 50 mL RIS IR Bt MR WO
180 CTHRMEAZELT.HY 1 mL 2% HNO, %
filt 7 e e A 2 mL g0 45 ICP-MS il &
3.2.2 HEaath HICP-MS iR & &
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BRGER B A 2 B & (FD |7 4 & /AN F
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(£ 2), >0.05 mm - HERORE FifRL A% I /N 7] 228 46
AR S A TN, X 2 i T Rl R AR R
JIN A8 b R T ARG R BH T AR i 2 R A
A A2 4 A BR O R AR IR R b g O R PE
(pH=8.77) .68 7 7£ - 58 0™ ¥y X A3 HIL T b W i 5
b BR 2 DL SRR Y AR AR L 1 T iR R
YRR ARG . 3 AT DR R O AR B B UK AR
RS Ry 1. 8% ~2.3%) . T & F ik 5 H 1%
WA 4 AR B ) A 4y 6 A R EL R B )
AL L DL RS AEAE I R 7E 38 v RS e, ik
% Mayak Z JRRHb BE T A 5 0K I, 5 1 B
filt 2 160 h J5 4 b B2 il B . 0T SC HR AR H 0
T HT 2.5 %0 BEAR A AR AR M B R
4.2 ENFITERBREESTITNEE

BRI R TR Eh 45 A A (F2) eI 1 2 & &
H0.3% ~5.0%, H 5 & K Bk R b & &
(£ 2) 0 53 A0 S L JRL IR AT AR 2, BR 6 Bk IR 5k 45
HAPNE HIERZWRRES AT WEEE
Joi P s TR A 3R B R n 2 R R AR
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TR FEAIG - TE R R £R 25 A 5 M AR PR BOAS 52 2 1 ]
5 R AR R R Ve



260 WA 5T AL 9533 %
£ 2 RIESBR LIRS AIEE K LI S5
Table 2 Chemical species of plutonium and physical and chemical properties of soil particles
R e . PR B S R
. w(F1)/ w(F2)/ w(CaCO3;)/ w(F3)/ w(Fe;03)/ w(F4)/ p(S()M)/ w(F5)/
(Diameter) / p (Mass percent
% % % % % % (g+kg D %
mm of illite) /%
1~2 0.1 8. 80 0.3 30. 5 23.7 8.7 40.0 1.5 34.9 26.5
0.5~1 0.1 8. 77 3.1 18. 7 24.9 8.7 52.4 2.7 19. 4 29.2
0.2~0.5 0.4 8. 79 0.9 19.9 16. 6 10. 3 57.7 4.7 24. 4 31.6
0.1~0.2 0.5 8. 77 1.1 18.7 5.2 10. 7 65.5 5.8 27.7 37.5
0.05~0.1 0.8 8.78 1.3 15. 2 15.1 10. 4 37.5 5.9 45.3 60. 3
0.015~0.05 0.4 8.75 0.3 16. 7 15.6 10. 6 42. 4 1.7 43.8 40. 2
0.01~0.015 0.3 8. 77 0.3 18. 6 16.5 11.2 38.3 2.2 44. 6 45.5
0.005~0.01 0.4 8. 77 0.5 19.2 10. 9 10. 6 43. 4 2.2 44.7 37.7
0.002~0. 005 0.2 8. 74 0.3 23.2 10.0 11.5 44.1 1.5 45.3 39.6
<0.002 0.3 8. 74 5.0 15.1 11.4 12. 4 38.2 2.9 45. 2 51.5

{E (Note) : w(F1) —w(F5) 73 3l 2 75 i i 3 F b 72 SO R 5 5 TE 25 1 20 3% &k p(SOMD O 2 A HLB 3 & g/ ke (w(F1) —w(F5)

refer to the operationally defined fractions, o(SOM) refer to the amount of organic in soil. g/kg)

4.3 BENBITEFNVEESTHHEE

BR IR AL G A (FORE &
R 37.5%~65.5%(FK 2), >0.1 mm Pk,
Bl R AR N A LA B A T BB
0. 1~0.2 mm PR g G HLEE G S 15 & ik
65. 5%, 5 K A B A - ERLAR BN L A L
HEMA LR, HEAMHEXRZRR TE 17 =
0.936), <<0. 1 mm+ WA P A HLE B DY
A AR ARG TRE. R ARITR
5APLYAE FIPLIE A XME AR T4 Ak 4 3 R0k
AOLB S B 25 S AR T A LY kg
BB 5> T A A A A SRR By B2 R H RN
1RSS5 H A A G M AT, —Fh
FOAREATE B3R S5 AR5 F Oy F >

70

60 -

w(F4) /%

50

40 - 1 1 1 1 J

p(SOM) /(g-kg")

Bl 1 >0. 1 mm L3RR A HLES & SR
T o3& WA A B B AR AL
Fig. 1 Percentage of Pu bonded to

soil organic materials as a function of

the latter content in >0. 1 mm particles
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22 FUURR 1 R A S A 4 HUREBA i 7 I o R
ik 55 %60 AR TAEBE 9T k40 A Ak P 45 & 4
T P A A R S 25 2Ry 31 0%
4.4 BRPTEHEEUVESTSHANEE

&R A 35 OB T Bk B AL 25 A S (F3)
BB SRR 5. 2% ~24. 9%, A L4545 B R
gV ORIE AR S A TE R = e 7/ Sl S
Afi s BT B A EORLAR Wl N R A 2 A B, 25
S R R AT W) 7 AR AR L SRR
R R BOe EBRAR EA b R B R
S URERL AR Bl /N N A S 0 A A T 4 RO R 2
AL R A p oA ALY X R 45 6 B A 1 52 I
KT 0 80 55 & B A ALY 4 3 MR 4 GBS
AR
4.5 BRPTEXRESHHEE

Bk R A (FS) AR 4 & il
19. 4% ~45.3%, >>0.05 mm i % 5% & 25 4R
B 0 K K B - R AR /N A A R A (1~
2 mm R ERAN) L IR 0 I AT g S R
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