A BEGSA8EE] A Vol. 13, No. 4, pp. 30~39, 2008 KEE>

sHuf2t7|, 2t, 2432 0|88t T4 (Rhizofiltration)e| 2hE2=2
AL
T

det 28 1Y

SR LIER
Bt BeIge @A At

Rhizofiltration Process with Helianthus annuss L., Phaseolus vulgaris var., and
Brassica juncea (L.) Czern. to Remediate Uranium Contaminated Groundwater
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ABSTRACT

The uranium removal efficiency of rhizofiltration was investigated in lab scale experiment. Three plants such as
sunflower (Helianthus annuus L.), bean (Phaseolus vulgaris var.), and Indian mustard (Brassica juncea (L.) Czern.)
were cultivated in artificially contaminated solution by uranium at 30 ug/L and 80 pg/L for 72 hours. The removal
efficiencies of three cultivars were calculated from the ICP/MS analysis of uranium mass in solution and the plant. For
Helianthus annuus L., more than 80% of initial uranium were removed from the solution and the uranium
concentration of residual solution maintained lower than 10 pg/L. For Phaseolus vulgaris var. and Brassica juncea (L.)
Czern., their uranium removal efficiencies ranged from 60 to 80%. Even the uranium concentration of solution was
higher than 500 pg/L, these cultivars removed more than 70% of initial uranium by rhizofiltration, suggesting that the
rhizofiltration has a great capability to remove uranium in the contaminated groundwater. The removal efficiency of
rhizofiltration by using Brassica juncea (L.) Czern decreased from 83% to 42% with the increase of pH in solution.
From the results of the analysis for the uranium accumulation in plants, 99% of uranium transferred into the plant from
solution were accumulated in the root and only 1% of uranium existed in the shoot part (including leaves), suggesting
that the cost and the time to treat massive grown plants after the rhizofiltration could be dramatically cut down because
only their root parts needs to be treated. Finally, the genuine groundwater having high uranium concentration (81.4 pg/
L), sampled from Daejoun area, was used in the experiment. The uranium removal efficiency of Helianthus annuus L.
for the real groundwater was higher than 95%, investigating that the rhizofiltration is the very useful method to
remediate uranium contaminated groundwater.
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Fig. 1. Seeds of three different plant cultivars (a) and grown plants in glass beads (b) for the rhizofiltration.

(b)

Fig. 2. Photographs of the rhizofiltration process (a) and the growth chamber (b).
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Fig. 4. Photograph showing the roots and shoots of three different
plant cultivars (from the left Indian mustard, Sunflower, and Bean).
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Table 1. Properties and metal concentration of the genuine

groundwater

Temp. (°C) 11.1

Chemical properties of ~ Ec (mS/m) 30.2
the groundwater NaCl (%) 0.01
pH 7.38
U 81.38
Cs 1.08
As 1.37
Cd 0.03
Metal Cr 2.50
concentration (ug/L) Cu 1.39
Ni 13.90
Pb 0.33
Zn 27.38

Fe ND

* ND : below 0.01 pg/L
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Fig. 5. Results of rhizofiltration for groundwater by using three
different plant cultivars (initial concentration : 30 ug/L).
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Fig. 6. Results of rhizofiltration for groundwater by using three
different plant cultivars (initial concentration : 80 pg/L).
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(c)

Fig. 7. Results of rhizofiltration for groundwater by using three
different plant cultivars at high uranium concentration (a:
Sunflower, b : Bean, ¢ : Indian mustard).
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Sunflower (Helianthus annuus L.)
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Fig. 8. Results of the rhizofiltration at different pH in solution by
using sunflower.
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Fig. 9. Results of the rhizofiltration at different pH in solution by
using Indian mustard.
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Table 2. Removal efficiencies, accumulation rate, and removal capability of cultivars

Accumulation Removal capability per
Total U rate (%) dry plant weight (ng/g)
removal efficiency (%)
Shoot Root Shoot Root
Helianthus annuus L. 79.5 99.0 0.67 161.54
Phaseolus vulgaris var. 75.1 99.0 0.34 75.32
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Fig. 10. Result of the rhizofiltration by using sunflower for a
genuine groundwater.
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