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Effect of Hydrophilic Polymers from Diapers on Remediation of Mine Soil Contaminated with Heavy Metals
and Growth of Native Plant(Spergularia purpurea )

QU Gui-wei', A D Varennes®

(1.Agricultural College of Eastern Liaoning University, Dandong City Liaoning Province, 118003; 2.Instituto Superior de Agronomia of Tech—
nical University Lisboa, 1349-017)

Abstract: A cylinder experiment was carried out to investigate the effect of hydrophilic polymers from diapers on remediation of mine soil
contaminated with heavy metals and growth of local plant( Spergularia purpurea). Four treatments were designed as control (CK ), hy-
drophilic polyemrs from diapers( DP), artificial polyacrylate polymer(PC) and Shredded diapers(SD ). The results showed that using DP en—
hanced greatly soil cover by plant and covered all soil surface after 56 days, and was faster than other two amended treatments. As compared
with CK, single and accumulated plant biomass in the amended soils increased remarkablely, about 3 and 5 times that of CK, and the con—
centrations of metals in shoot significantly reduced about 40%~60%. The qualities of contaminated mine soil were improved significantly in
the treatment with DP if compared with CK as consideration of leveled soil pH(from 4.7 to 6.6), enhanced soil hydrolytic enzyme activities
and improved soil microorganisms activity shown by the means of soil DHA and soil respiration. Although the results from the treatment with
SD were significantly better than that of CK, they were worse than other two amended treatments. The possible reason might be the great
amount of plastics and fibres in it. Seen from all the results in this experiment, the effect of using DP is similar to PC, which means that re—
cycling hydrophilic polymers from diapers can be applied for the remediation of contaminated soil with heavy metals.
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Table 1 Characteristics of the soil used in the experiment

it H e 45 R

il hJst
A HLER g kg 1.0
A3 pH(1:2.5) 4.1
44 Cu/mg-kg™! 91
4384 Zn/mg-kg™! 47
+ 34 Mn/mg-kg™ 17

34 As/mg-kg™! 2730

+ 34 Ph/mg- kg 6200

xR 2 BHAR A BB IR TR RS RAERS MR
Table 2 The properties of polyacrylate polymer and

polymer from diaper

s K/ Na‘frig/ W ffF Cu/

% mg-g mg-g
RN IRTRER 43.8+4.1 102227 300+29.4
PRI KRS 53.047.6  136+19.2 320+15.1

%3 XA ATEBURKREAR

Table 3 The composition of the synthetic urine

AR Wi
NaCl 14.1 g- 17!
KCl 28 gL
Urea 17.3 g- 17!
NH;H,0(25% ) 1.9 mL-L™*
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Figure 1 The effect of different treatments on soil cover

e 15 2 Soil cover/%

2.2 A[EAIENT T RAI R
2.2.1 Xf 43 pH (1520
5555 BRAH FE , DRASTE A4l 58 PR 4 TR £k i g AR K



e, % RN PR TR A A X SIS B SRR (Spergularia purpurea) A ()

50 1351

&4 RELEREREMER R

Table 4 The effect of different treatments on shoot biomass

Ak R (REbR /g RERRAE Wyt CREsediit /g
CK 0.67=0.04c 20+2.0c
PC 1.810.23a 110+11.8a
DP 1.82+0.41a 102+15.4a
SD 1.47+0.27b 75+10.0b
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Table 5 The effect of different treatments on the mineral

concentration in shoot(mg-kg™)

Kb 3 Zn Mn Cu Pb As
CK  91#5.5a  121x11.0a  11x2.7a 97+7.0a 42+8.0a
PC  70+13.2b  56+7.9b 7+1.6b 46+9.9b 16+0.3b
DP  70£9.2b  51x10.0b 6+0.9h 52+4.9b 21+6.8b
SD 66+8.5b 54£9.1b 7+1.1b 43+7.2b 16+3.0b
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Figure 2 The effect of different treatments on soil enzymatic activities
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Figure 3 The effect of different treatment on microbial basal and substrate—induced respiration
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