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Improvement effects of organic fertilizer combined with
polyacrylamide on iron tailings

Hai Long', Xu Yi', Wei Chiwen', Jiang Yongfeng”, Sun Dianxing®, Sun Ruiheng’
(1.College of Mechanics and Engineering, Liaoning Technical University, Fuxin, Liaoning

123000, China; 2. Waitoushan Iron Mine, Benxi Iron and Steel (Group) Mining Co., Ltd. Benxi, Liaoning 117000, China)

Abstract: [Objective] The effect of composite amendments comprised of organic fertilizer (OF) and
polyacrylamide (PAM) in different proportions for iron tailings remediation were investigated, in order to provide
scientific insights for ecological rehabilitation. [ Methods] Through laboratory soil cultivation and pot experiments,
the addition ratios of organic fertilize C(OF) (5%, 6%, 7%) and PAM (0.05%, 0.10%, 0.15%) were designed
and the indoor physical and chemical properties were analyzed, and Cynodon dactylon was selected as a indicator
pioneer plant to analyze the growth indicators of the plants in order to explore the improvement effects on iron
tailings under different addition ratios of organic fertilizers and polyacrylamide. [Results] @ The addition of
amendments can significantly enhance the nutrients, improve the pH value of tailings, and increase the organic
matter by 71%—179% compared with the control group. @ The addition of different ratios of amendments
reduced permeability coefficient (K) and improved the structure of tailings, and enhanced their water and nutrient
retention capacity. & The addition of amendments significantly increased the germination rate of plants, with the

maximum increase reaching 60%. And it promotes the growth of plant height and root length, increasing them by
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140%—290% and 98%—247% respectively. [ Conclusion] The addition of OF and PAM can improve the

physical and chemical properties of tailings. The optimal ratio is iron tailings :

OF : PAM=100: 6 : 0.1.

Keywords: soil amendment; organic fertilizer (OF) ; iron tailings; polyacrylamide (PAM) ; physicochemi-

cal properties
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Table 1 Physicochemical properties of iron tailings

i H TR N pH1H AHLE/(gkg ')

MW/ (mg + kg 1)

WA/ (mg-kg ') BERE/(cm-s ')

BH 5.68 8.25 4.80
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Table 2 Particle composition of iron tailings

B 5 i & 3P AT IS . AR A 400 g Bk R ORL 4> 9% /mm He i/ %
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AP 15 K @ B K IR R AR 2R R 60 d, 0.075~0.1 12.56
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Table 3 Design of different treatments of iron tailings
VUSLIE RS CK 1 I I v vV Vi M i X
BB /g 100 100 100 100 100 100 100 100 100 100
HHLAE/g 0 5 6 7 5 6 7 5 6 7
RIS/ g 0 0.05 0.05 0.05 0.1 0.1 0.1 0.15 0.15 0.15
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Fig.2 Nutrient change of iron tailings under different ratios of amendment
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