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Table 1 Chemical composition of experimental phosphorite

=3 % P, 05 CaO Fe, O Al; O MgO SiO, F Si, O SOy
w/ % 18. 34 23.73 2.31 6. 69 1.5 35.29 0.57 35,29 1.93
1a=—-3:%:5 K, O Na, O TiO, MnO Rb, O SrQ) Y, 0s ZrQ, Ba(O
w/ % 4,21 0.42 0. 66 0.01 0.01 0. 06 0. 00 0. 48 0.13
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Table 2 Varities and contents of metallic elements in waste aluminum etching liquid mg/L
TR Al Ag As Au B Ba Be Ca Cd
gy 224.2  RKEH 0.4576  4.177  REE RREE KE® 12.68  0.079 6
TLE Co Cr Cu Fe K Li Mg Mn Na
CE K 0.4857 1.52 KA 4419 Rl 0.2426 0.0080  154.6
LR Ni Pb Se Si Sn Sr v Zn
HE AKrH  0.4349 0.2278  5.427  0.0688 0.0688 RKEH  0.4119
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Fig. 4 Effect of liquid-solid ratio on decomposition rate
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Fig.5 Effect of liquid-solid ratio on free acid
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Fig.6 Effect of curing time on available phosphorous
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Preparation of phosphate and compound fertilizer by phosphorite
and waste aluminum etching liquid

BI Ya-fan ,MU Lin-lin , XU Jun-hu ,LI Liang
(School of Environment and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; To realize the recycling use of waste acid fluid and high effective utilization of low-grade
phosphorite, phosphate and compound fertilizer were prepared by waste aluminum etching liquid and
phosphorite with content of 18. 34%. Composition and concentration of main cations of the waste
aluminum etching liquid were tested by inductively coupled plasma optical emission spectrometer.
Chemical composition and concentration of the experimental phosphorite were analyzed by X-ray
fluorescence spectrometer, Reaction temperature, liquid-solid ratio, and curing time were studied
during the productive process of the phosphate and compound fertilizer by analyzing available
phosphorous and free acid of the prepared fertilizer and decomposition rate of phosphorite. The
experimental results show that concentration of harmful ions of the waste aluminum etching liquid can
meet standard requirements of acid for fertilizer production and the waste aluminum etching liquid can
be used as materials of fertilizer production for agricultural utilization; the contents of phosphorus
pentoxide and nitrogen are 22. 42% and 0. 43% respectively using waste aluminum etching liquid and
low-grade phosphorite; acetic acid participates in the reaction during the preparation and shows no
obvious effect on the productions; the optimized reaction conditions are as follows: reaction
temperature is 85°C, liquid-solid ratio is 0. 71 and curing time is 14 days. It indicates that using waste
aluminum etching liquid as the material for phosphate and compound fertilizer can decrease output of
waste residue and increase the resource utilization of waste, which provides a reference of the
application way for low-grade phosphorite.

Key words: available phosphorous;free acid; decomposition rate
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