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Effect of Insoluble Polyacrylate Polymers on Plant Growth and Soil Quality in a Long —term Heavy Metal
Contaminated Mine Soil: I soil water retention capacity,plant growth, soil pH and water extractable heavy

metal
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Abstract: We investigated the effects of different application rates of insoluble polyacrylate polymers on plant growth and quality of soil from
S.Domingos mine, contaminated with a broad range of heavy metals. The polymer increased the water—holding capacity of the soil from about
250 g+ pot™ in un—amended soil to almost 1 000 g-pot™ in soil with 0.6% polymer. However, the water—holding capacity of soil decreased
progressively, which may contribute to the polymer absorption for heavy metals such as Cu, Zn and Pb etc. Growth of orchard grass was stimu—
lated in the polymer—amended soil. The greatest accumulated biomass of four cuttings was obtained in soil amended with 0.4% of polymer.
Moreover, the soil pH was increased with the application rates of polymer and the soil amended with 0.4% and 0.6% of polymer showed sig—
nificant differences compared with the un—amended soil. The water—extractable heavy metals of soil were decreased in the soil amended with
polymer as compared with the control, however, the increasing level of polymer had no significant effect on the concentration of soil water—
extractable Zn and Pb (P<< 0.05) . As for the concentration of water—extractable Cu of soil, no significant difference(P< 0.05) was shown in
the soil amended with 0.4% and 0.6% of polymers, but as compared with the treatment of 0.2% of polymer, the difference was significant(P<

0.05). All the results demonstrated that the insoluble polyacrylate polymer could be used for reclaiming the long—term contaminated mine soil
with heavy metals.
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Table 1 Properties of the soil from the S. Domingos mine used in this experiment

LHRMIE VR g DHRE LHAR o BRRE . HHESH
e CUL RS 2= QS PR et W e = o S 2
4.10 0.19% 0.03% 0.31% 0.04% 47.00 6.94% 17.00 0.62%* <0.3

T FOR S W4 A 3 TR AR (Portuguese legislation —Portaria 176/96 ) (£ pH AL T 5 )+ 4 rp 47 . 50 mg-kg™; 5% : 150 mg kg™, 4%:50

mg- ke 5#5:20 mg-kg™)
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Table 2 Amounts of N, P, K and Mg supplied to the soil as basal dressing

ENCILGEE By S EE e e

TR R

XJ R 0.2% polymer 0.4%polymer 0.6%polymer
N(NH:NOs) 294 196 98 0
P (Ca(H,POy),) 125 125 125 125
K (K2S04) 630 420 210 0
Mg (MgSO,) 25 25 25 25

x 3 AEALEE TIERIFFKE

Table 3 Maximum water retention capacity in un—amended soil or with 0.2%, 0.4% and 0.6% of polyacrylate polymers

sl 55 1 kg K 55 2 FE/kg- K 55 3 H/kg B 5 4 Hilkg B

oyt 0.94 0.94 0.88 0.93
0.2% polymer 1.26 1.14 # 1.08 1.03<
0.4% polymer 221" 1.87 "% 1.47 % 1.07 ™
0.6% polymer 2.79 « 3.66 2.93 % 230

T HEHER S RS HE NG F R R 9 7E Newman—Keul s test0.05 AY7KF 22 53R B3

Note:Means in a row followed by same capital letter or in a column followed by the same small letter are not significantly different as judged by the New—

man-Keul s test at a level of 0.05.
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Figure 1 Changes of water capacity in the pots with un—amended soil or mixed with 0.2%, 0.4% and 0.6% polymer during the experiment
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Table 5 The effect of polymers on soil pH

Ab TR pH
X 377 ¢
0.2% polymer 4.01c
0.4% polymer 434 b
0.6% polymer 599 a

3 R HE NG R A R A9 ZE Newman—Keul’ s test 0.05 B 7K

FERARE,

Note:Means in a column followed by the same small letters are not sig—

nificantly different as judged by Newman—Keul s test at a level of 0.05.

F4 FAEANEREETE/g 4

Table 4 Dry weight of orchard grass shoots under different treatments/g *pot™

b3 o513 921 EORE o5 47 psEEpapit

it i ND ND ND 0.1° 0.1°
0.2% polymer 10.4* 10.6" 8.5h" 5.1 34.6°
0.4% polymer 7.8 15.3% 16.14 8.8 48.0°
0.6% polymer 5.4 7.5b" 7.2 11.0% 31.1°

T MRS TR RS NS AR R B/ Newman—Keul ' s test0.05 #7KF 122 57 A8 .35 3 ND FORBOA AR 7L
Note:The means in a column followed by the same small letter and in a row followed by the same capital letter are not significantly different as judged by

the Newman—Keul” s test at a level of 0.05.ND —no harvest of orchard grass.
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Table 6 The effect of different treatments on the concentration of water—extractable heavy metals in the soil

Ab3 K Cu/mg-kg™!
popiist 0.82°

0.2% polymer 0.56"

0.4% polymer 0.08"

0.6% polymer 0.10"

IKEE Zn /mg kg™ IKEETE Ph/img kg™

0.31° 0.039*
0.09" ND
0.06" ND
0.08" ND

T BEHESEHE NG P BARRI AYTE Newman—Keul’s 1est0.05 K- 225 35

Note:Means in a column followed by the same small letter and in a row followed by the same capital letter are not significantly different as judged by Newman—

Keul’ s test at a level of 0.05.ND-no detected
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