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Effects of Chromium on Purification of Domestic Wastewater and Its Accumulation in Constructed Wetlands
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Abstract: Sand culture experiments were conducted in order to study the effect of different concentrations of chromium(0, 10, 20, 40 mg-1.")
on domestic wastewater purification of Cyperus alternifolius and Coix aquatica Roxb wetlands and chromium accumulation rules. The results
were as follow: (1)At the seedling stage, the COD removal rates gradually increased along with the enhancement of chromium concentration,
but they were significantly inhibitted under the treatments of 20,40 mg- L™ in the other stages (except the flowering stage of Cyperus alterni—
folius ); TN removal rate of Cyperus alternifolius wetland wasn't significantly affected along with the increase of Cr* concentrations, but it was
inhibitted as far as Coix aquatica Roxb wetland was concerned (except treatment with Cr* 10 mg- L at flowering stage ); These two wetlands
had good purification effects on domestic wastewater which contained chromium. Chromium was only detected in water that flowed out from
the constructed Cyperus alternifolius wetland under 40 mg+L ™ treatment. (2 )Treatment with Cr®* 10 mg+L™ induced the enhancement of
Cyperus alternifolius and Coix aquatica Roxb biomass, but higher concentrations(20 mg+ L™ and 40 mg+L™") showed inhibition effects on the
biomass.(3)Fine sand and plant roots had great capabilities of adsorption and accumulation of Cr™ in wastewaster. Chromium contents in fine
sand and plants significantly increased along with Cr® concentration enhancement. The accumulations of chromium in roots of the two plants
were significantly higher than those in shoots, proving that roots chromium of the two plants were hardly transfered to the shoots.
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Figure 1 The schematic diagram of constructed wetlands
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Note : vertical error bars represent +SE , n=3; different small letters meant significant difference among different treatments at 5% level , the same below.
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Figure 2 The removal of constructed wetlands on COD in domestic wastewater
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Figure 3 The removal of constructed wetlands on TN in domestic wastewater
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Figure 4 The removal of chromium in domestic wastewater from

constructed wetland with Cyperus alternifolius(Cr40)
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Table 1 The effects of chromium on plant biomass(g DW +pot™)

RZEFE(Cyperus alternifolius ) BK(Coix aquatica Roxb)
AbF Treatment
# (roots) 2 (stems) - (leaves ) #8 (roots) 2 (stems) - (leaves )
CK 37.68+2.64a 159.07+£7.58b 105.50+9.88a 140.24+8.12b 380.70+13.49ab 130.93+4.94a
Cr10 40.99+2.58a 191.34+9.67a 115.73+7.51a 205.82+18.06a 418.26+25.88a 143.23+7.57a
Cr20 35.99+2.71a 153.09+10.71b 92.59+2.65ab 100.18+8.82¢ 355.98+25.72ab 120.21+9.89a
Cr40 27.54+1.38b 123.75£5.77¢ 75.20+£5.20b 72.52+3.39¢ 326.53+19.47b 115.91+12.62a

I FFUARR/ING FRFORAL BRI 5 B 2 (P<0.05),

Note: Different small letters in the same column meant significant difference among treatments at 5% level.
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Table 2 The changes of Cr contents in plants under different Cr%* concentrations treatment

MR il 4% & (chromium content )/mg - kg™

Plant species Treatment 8 (roots) Z£(stems) M- (leaves )
WA CK 40.16£5.01D 3.88+1.25D 2.63+0.00D
(Cyperus dliernifolius ) Cr10 1 636.84:16.28C 50.18+3.32C 70.23:6.51C
€120 3353.38+28.13B 197.95+2.15B 152.82+3.73B
Cr40 7339.69+24.92A 445.37+4.49A 284.12+2.32A

K CK 47.73+6.63D 18.89+3.30D 17.64+2.16D

(Coix aguatica Roxb ) Crl0 1 640.48+14.47C 63.91:2.45C 58.94+3.81C
€20 1895.45+12.12B 92.73+2.09B 138.92:£5.04B
Crd0 2325.82+25.56A 139.175.52A 260.54+6.76A

% FFIAR KR E FRFR AL B A 2 74 B 3 (P<0.01), T,

Note: Different big letters in the same column meant significant difference among treatments at 1% level , the same below.
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Table 3 The changes of Cr accumulation in plants under different Cr%* concentrations treatment

FER by & B & (chromium accumulation )/mg+m™

Plant species Treatment 8 (roots) 2 (stems) 1 (leaves )

KA (Cyperus alternifolius ) CK 3.82+0.48D 1.56+0.50D 0.70+0.00D
Crl0 169.55+1.69C 24.27+1.61C 20.54+1.90C

Cr20 304.98+2.56B 76.58+0.83B 35.76+0.87B
Cr40 510.80+1.73A 139.28+1.40A 53.99+0.44A

K (Coix aquatica Roxb ) CK 16.91+2.35D 18.18+3.18D 5.84+0.71D
Crl0 853.24+7.53A 67.55+2.59C 21.33+1.38C

Cr20 479.85+3.07B 83.42+1.88B 42.20+1.53B
Cr40 426.23+4.68C 114.84+4.56A 76.31+1.98A

SRR R AR EARYIXT TR SR

Note : chromium accumulation is Cr uptake of plants per unit area

R4 RERE Cr4b 2 THR I RAOAREL
Table 4 The changes of Cr accumulation in fine sand under

different C1% concentrations treatment

4IP3 S & (chromium content in fine sand )/mg-kg™

REEEE fiiw Sliis i
(Cyperus alternifolius wetland) (Coix aquatica Roxb wetland)

bz

Treatment

Cr0 5.13£1.25D 6.38+2.17D

Cr10 151.61+2.46C 210.26+6.96C
Cr20 363.16+5.73B 431.41+5.42B
Crd0 606.00£9.28A 647.32+10.53A
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3 1ig
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