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Abstract: ILaboratory hydroponic and static adsorption experiments were conducted on the

uranium removal by Pistia stratiotes L. and Eichhornia crassipes from the real uranium mine
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pit water and the solution which contained different initial uranium concentration. The
removal rate of uranium could reach 58% and 48% by 1 g/L of the dried root biomass of
Pistia stratiotes L. and Eichhornia crassipes from the real uranium mine pit water (the
initial uranium mass concentration was 1. 93 mg/L and the initial pH value was 7.83) in 1 h,
respectively. After 5 d, the uranium mass concentration could reduce to below 0. 3 mg/L.. The
uranium removal was rapid by the living Pistia stratiotes L. and Eichhornia crassi pes which
could remove more than 95% of total removal rate taking place in 1 d. Only 10 min was
required for the Pistia stratiotes L. which has 400 g fresh weight per individual plant with
the initial uranium mass concentration in water of 0. 045-4.5 mg/L. to reduce to below the
standards of the world health organization (30 pg/L). Then 1 d was required for the
Eichhornia crassipes which has 400 g fresh weight per individual plant with the initial

uranium mass concentration in water of 0.5-4.5 mg/L to reduce to below the national

537 &

emission standards of China (0. 05 mg/L).

Key words: Pistia stratiotes L. ; Eichhornia crassipes; uranium; photoremediation

VLA [ N b2 B TS TS G oK AR R 18 52
PR TR AR A bR A S W B 0] Ak 3825k P2 7K
IR TR IS TV 2 Y ik
J . REH W AT ) 3N 2 PR DR R (i A KA
JoT Hr A A 10 KO R R pH (SR B S e i HL 5
R0 AR BRI Chn A 3 A i 45D %5 1)
FHIG IS PR 3R 2 0] 180G R B £ 02 2%, S ) 5 i 45
Prxr s WSCRBR R . A WS R T AR T R R
RS2 LA A S 1 i I WS A 0t . K (Pistia stra-
tiotes L.) FIJRR 3 (Eichhornia crassipes) 7y & K g
BRI A LR 2 4 A 1 K FEA A ), 2 W AR
TR AR ETEI I3 )z A K R RE 7 ZE Sl
WD T5 G AR AR R S A AE 1) - K AR AR . (A
TRYLLTS PR i H SRR Y R A 2Rk
A R A AR DX KA Bt v Ak RE YA B [ N A2
BT T 0 ARG 52 BRI P A b Js v A 52
ROV BRI A B 1 R R g AT A R e
BRI W T 7K H A A B R R R L X KA
HR i 14 2 PR A AR, T DG T UL Sl R A )
TE IS AT ES AR ST Xl 5 Sk A ) v A b 35 R R vk
AEAY LB TE A LA IE o PRI o A T A 400 DAHE2 fih i
[ia] e S0 R 30D 45 Ty =2 CB8 R R ) 3 4 Ty T
25558 - 2K AR R R TR XUHIR 3 % 7K 4% o il 1) 25 B
BB LA AR AR 0 168 S 50 A 0 ] T il 5 e Kk Ak i)
WGBS,

1 RS

1.1 #FRFn{Lss
TEFR E g T ARAMR KR T KA R

IR AR AR DR R IR S22 1t W AR IS A BT R B Ry
45 pg/L. MY A KK ZE G Pk Ak
SRR R AT IR AR SE G . B A S50 O3 Sy T A A i
A K Bk e ) AR R R ANRE 43 O L BT R R
2y 0. 5~2 cm) , AE g B 14 S50 B B o 43 5T
RAEMZETHEYHAET 70 C THRMA PR
T R A S TR SE 5 AT RL .

Bl ST K R F B g T A0 dh il
W 1.93 me/L. Wl pH, =7. 83, 5 BT M
HFE F1 HNO; ¥ 505 9 210, 28 0. b 75 18 4% 25 18 2l
FAb 3 BT K R 4liK , L 300 18,4 S/m,

BB VA TR A T - TR PR BT S R 1
B4 A o At R N ARl =t O A T B T )
CEDIRID LT 2 g KIRREMIFERE
1000 mL, BI758] 1 g/L AR . 8T
FEAG BAS S B0 BB Y 0. 045 ~9 mg/L il 4 i
JEFE R W35 b P2 K rp il BT ok B AE 0.5 ~
10 mg/LZE) . 10 g/ LERERENBREREL A1 5 ¢/ L
R Bk TR 4 2 b v ol ] pHL R 5. 8

Mettler AE 240 B H 7 KN, 85 & 8+ TJ7 4
Z—, kit METTLER A %] FY130 4 ¥ ¥ o
BL s KH T 2 0 A A8 A R W] 5 ELAN DRC-e
ICP-MS H1 8% & 55 25 1K B3 {X . 55 B Perkin
Elmer 23 A ; Milli-Q Element #8 4 /K il 55 & 48 »
H 7 Millipore 23 W) 5 Y0 ¥ 25 18 #% » 4 Iz 1 K 38
Il .

1.2 RWHE

BRI AE 2 L BRI A 1 L e g

KAy 1 g T CTHD 53 10 g fif 4 (fif



5 43

e/ INER A L 7ICHE A ) O A XU S 7K il 4 25 B 245

HO ALY 0G0 R v WP (B RR 0.5 h DX
150 r/min B S B 5 min) , 268 9 (1.4.8.12,
24 WA (1.2.3.4.5 d) 7 [6] s a] 5 5K RE 43
Bk A sl e B2, T 90 g A A3 A 49 6 il 4 K oh
B RBRSCR . AR 3 AT

TEARSEE A8 2 LB a3 i A 1 L sh4)
LRIR W N 0.045 (X 4H).0.5,1.5,4.5,
9 mg/ LA WK . SR J5 43 3145 1 4k &f 8 24 400 g
4 R S A RUAR 5% . 76 %8 ] (10 min.1 h,6 h,12 h,
24 ) FIK I (1.2.3.4.5 &) 7 [ B [a] 5 B RE 4y
PraR AR . RS 3 M PATH. 5d)E,
0 2 i R A PNl R

LT N WA X T
R = MX 100%
o0 (W)

Forb s R Ol A9 25 Bk 385 o0 CUD S W0 46 Bl it 4 9
JEE  pCUD Syt i 220 1)l Jo e 2 B0 4% O mg/ L
1.3 S#7FE

R il RS 30 3l 1 A K Bk 10 min,
LB T K PoE 3 K. MoK 400 TR 1K 73
PR e B9 R 105 °C Y BEAE Y PR 35 30 min.

240'0 (a)
°
I T
= 1.5+ [}
—
. ¢
g (]
E1o0 - s
2
o5} L
01 4 8 12 24
0.0
t/h
2.0
(c)
=~ 1.5}
-
%
E 10}
>
0.5
0.0l : . . : :
0 1 2 3 4 5

t/d

SRIGTE 70 ‘C P& T et 40 B fr s T
#,600 ‘CHKAL 10 h IR T - a2 2 R

KRE IR R it vl 2 o 1 0 SR P S
A5 B TR T AL TCP-MS 52 Cilt i A6 H By
0.001 mg/L),

2 FRWITR

2.1 BEXEMRREHT K HEEER
1E R

T A5 0 B 1A A 7 R RUBR 5% 48 ~72 h 5 L K
TR S TE A B Sk i = A Sk . TR 250t A
fif R 2K AR RSGISTE 1 h F1 72 h B4l B K
MG 2B ESRE., THRRET YUK HRA
Tote . B R E R RUIR 35 %50 il i B 7K rb il iy 25 B
YR P BE I 18] 1) A2 46 230 s T8 1 ARl 2,

WL RTE 2 W] DLF B 1R P R ) AE
o 50K Al 25 R 5 BE A B A K T R RUIR 5%
1 P B T A9 22 < T 38 s 76 53 3 48 m 10 g (ff 8
fiffAEl 1 g (T 8) TR SRR E/RIRER 1L
(Vo) il B e (oo (UD) Sy 1,93 mg/ L 9B BT K
B 1 b, K G A ZE i AR R X BT K ol 2

2.0

[a (b)

~ 1.5¢

4

o : 3

EIO- g [

B

<05 i
0.0 01 4 8 12 24
' t/h

p(U)/(mg-L")

Vo=1 L,mo(fif (Fresh)) =10 g,m, (T (Dried)) =1 g,t=1~5 dipo (U)=1.93 mg/L,pH; =7.83 (K] (Similarly herein after the same below))
@® — M & (Roots) , O——2&0} (Shoots)

(a). (o)

fiif {4 (Fresh) , (b) . (d) — T {£& (Dried)

1 BRI Bl ST K o il i 25 BR A

Fig. 1

Effect of uranium removal from uranium mine water by the biomass of Pistia stratiotes L.
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Fig. 2 Effect of uranium removal from uranium mine water by the biomass of Eichhornia crassipes
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Fig. 3 Effect of initial uranium concentration on uranium removal by Pistia stratiotes L.
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Effect of initial uranium concentration on uranium removal by Eichhornia crassipes
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