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Abstract [ Objective] 1In order to solve the problem of resource utilization of a large amount of solid waste iron tailings sand in the
steel industry, and to search for environmentally friendly adsorbent materials for nitrogen and phosphorus removal. [ Methods ]  The
removal performance and safety of phosphorus from water by different types of iron tailings sand in Hebei Province were investigated. To
further improve the phosphorus removal efficiency, a collaborative phosphorus removal process study was conducted between iron
tailings sand and the phosphorus accumulating bacterium Glutamicibacter sp. G2. [ Results] The result showed that there were certain
differences in the removal efficiency of phosphorus in water by different types of iron tailings sand. Taking into account the source,
storage, and basic characteristics, a type of iron tailings sand H-HSY-01 with good phosphorus removal ability in water was selected.
Dynamics studies had shown that the removal process of phosphorus by H-HSY-01 belongs to multi-layer chemical adsorption on non-

uniform surfaces, with chemical bonding between the medium surface and the adsorbate. The combined treatment of phosphorus
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containing wastewater by phosphorus accumulating bacteria G2 and H-HSY-01 has a good synergistic effect. [ Conclusion]  Tron

tailings can be used as a safe and effective adsorbent material for the ecological restoration of phosphorus polluted water bodies, while

providing a new way for the resource utilization of bulk solid waste.
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Tab. 1 Comparison of Main Components of Different Types of Iron Tailings Sand
) I3 T 4350
WSS A
Sio, AL O, Fe,0, MnO MgO Ca0

H-XSM-H-01 s (W Ra) 1 32.01% 5.63% 6. 45% 0.11% 11.7% 23.45%
H-YS-H-1 s (W Ra) 1 60. 86% 8.87% 20. 05% 0. 14% 3.54% 3.07%
H-DBG-01 Mz (R ) B 64. 42% 9.97% 13. 86% 0.10% 2.61% 3.72%
H-HSY-01 Mz (R ) B 41.92% 2.56% 4.32% 0. 42% 36.26% 4.87%
H-JSB-02 e (R ) 1 31.70% 2.69% 10. 80% 0. 08% 9.87% 26.61%
H-DHZ-01 s (W Ra) 42.62% 3.45% 9.72% 0.15% 11.56% 22.89%
H-SRG-01 PURRAR Joi 74 68. 00% 7.76% 8.98% 0. 08% 3.57% 5.47%
H-MLZ-01 PURRAR Joi 744 80. 38% 2.01% 8.17% 0.11% 5.02% 2.711%
H-SJY-01 PURRAR Joi 74 61.11% 4.75% 20.73% 0. 14% 3. 86% 3.27%
H-SC-01 OBV i 18 70.29% 3.59% 8. 69% 0. 13% 5.38% 4.83%
H-TS-1 OB [ 78 73.74% 2.75% 12.39% 0. 16% 4.38% 4. 04%
H-SYQZG-01 TURRAR Joi 74 59.95% 8.59% 13. 44% 0. 12% 4. 04% 5. 64%
CD-2 HI 49.58% 13. 68% 10. 81% 0.20% 2.94% 8.10%
H-JL-01 AR 43.61% 8. 00% 9. 63% 0. 16% 11.81% 21.15%
H-JYLNG-01 A AR 45.59% 4.99% 11.41% 0. 18% 15. 44% 16.97%
H-JYYSG-01 HI AR 32.41% 13.76% 22.81% 0.22% 5.55% 7.54%
H-LPWY-01 AR 40.19% 11.42% 15. 06% 0. 18% 11.35% 13. 08%
H-HSJYSQG-01 AR 16. 82% 7.89% 27.21% 0.32% 3. 84% 15.43%
H-JTYG-01 AR 32.95% 12.95% 21. 94% 0. 24% 6. 06% 8. 84%
H-HL-01 A AR 28.26% 5.22% 7.43% 0. 08% 10.7% 26. 02%
WJG-H-01 U 45.89% 6. 00% 10. 83% 0. 12% 11.91% 20.77%
HLG-H-01 U 46. 24% 8.09% 28. 60% 0.31% 5.13% 1. 74%
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Tab.2 Screening of Phosphorus Adsorption Performance
of Different Iron Tailings on Water Bodies

A A B g5 T VA -y
(s P
AR H-XSM-H-01 0.09 32.46%  36.49%
H-YS-H-1 0.11 38.58%
H-DBG-01 0.12 45.72%
H-HSY-01 0.16 64.07%
H-JSB-02 0.03 12.78%
H-DHZ-01 0.07 25.31%
PURRAS T H-SRG-01 0.08 32.81%  36.44%
H-MLZ-01 0.09 36. 45%
H-SJY-01 0. 06 28.57%
H-SC-01 0.18 72.19%
H-TS-1 0. 07 30. 38%
H-SYQZG-01 0. 04 18. 24%
Eay &yl CD-2 0.08 33.05%  33.00%
H-JL-01 0.03 16. 87%
H-JYLNG-01 0. 04 20.93%
H-JYYSG-01 0. 04 21.78%
H-LPWY-01 0.15 60. 35%
H-HSJYSQG-01 0. 06 30. 74%
H-JTYG-01 0.08 32.08%
H-HL-01 0.10 48.21%
HURARY WJG-H-01 0.07 28.19%  32.32%
HLG-H-01 0.09 36. 45%
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Tab.3 Leaching Content of Iron Tailings H-HSY-01

. As/ Ag/ Cr/ Co/ Cw/ cd/ Ph/ Ni/ In/
A4 _ _ _ _ _ _ _ _ _
(pg'mL™) (pgemL™) (pgeml™) (pgemL™) (pgemL™) (pgrml™) (pgeml™)  (pgemL™') (pgemb™')

IK-IR 1 n.d n.d n.d n.d n.d n.d n.d n.d n.d

B R A R 1 n.d n.d 0.131 n.d n.d n. d n.d n.d 0. 002
TR R 0. 000 9 0.007 9 0. 098 3 0.022 7 0. 008 2 0.005 5 0.0672  0.00154  0.0019
HEROkT o+ / / 2 / 1.3 0.01 0. 05 0. 002 3

GB 5085. 3— / / <5 / <100 <1 <5 <5 <100

2007
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Fig. 1 Adsorption Kinetic Curve of Iron Tailings Sand
on Water Body Phosphorus
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