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Table 1 Chemical composition of smelted titanium slags
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Fig.1 Leaching test of (a) hydrochloric acid and (b) sulfuric
acid dosage on molten titanium slags
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Table 2 Titanium slag decontamination wastewater
composition

Ti*  Fe* Si032’ APY Ca*t Mg2+ pra
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Fig.2 Effect of polymerization time on the turbidity removal
rate of PSAFTC at different pH value
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Fig.3 Effect of FeCl;-6H,0 supplementation on turbidity
removal rate of PSAFTC
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Fig.5 Effect of polymerization time on turbidity removal rate
of PSAFTS at different pH value
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Fig.6 Effect of solution pH value on turbidity removal rate of
PSAFTS
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Fig.8 Effect of flocculant addition on turbidity removal rate
in (a) hydrochloric acid and (b) sulfuric acid systems
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Hl e a7 7d WAEH .
233 LEEKAESER

PSAFTC il U FE 2% A2 3N, HX 200 mL %K
BERAIEK, W pH fEN 3.0, Si0, BA K
Wy 4 h, SRJEIMA 10.0 g i) FeCly-6H,0 1 1.0 g
] NaClO; e B 2 h J&m, & B FRAL RIS PSAFTC.
[F] Y A 410.4 1) 500 mL Z W+ i\ 1.25 mL
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Preparation of Composite Flocculant by Resource Utilization of Titanium
Smelting Wastewater

LI Zelin, XU Lu, LI Chao, LI Yuankun, ZHANG Xiaotian, YANG Yaohui, JI Chengqing
(Institute of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Sciences,
Technology Innovation Center for Comprehensive Utilization of Strategic Minerals Resources, Ministry of
Natural Resources, Chengdu, Sichuan 610041, China)

Abstract: Two kinds of wastewater generated in the decontamination of smelting titanium slag by
hydrochloric acid and sulfuric acid washing respectively were utilized as raw materials, and composite
flocculants were prepared at different pH values, polymerization durations of SiO, and recruitment amounts
of Fe’*. The average turbidity removal rate of the polysilicate aluminum ferrite titanium flocculant
(PSAFTC) on simulated turbid solution prepared at hydrochloric acid system with solution pH value of 3.0,
Si0, polymerization time of 4 h at room temperature, FeCl;-6H,O incorporation of 50.0 g/L and NaClO,
incorporation of 5.0 g/L was 95.62%. The average turbidity removal rate of the polysilicate aluminum ferrite
titanium flocculant (PSAFTS) on simulated turbid solution was 96.99% when prepared at the conditions of
sulfuric acid system, solution pH value of 1.30, Fe,(SO,), addition of 50.0 g/L, and NaClO; addition of
5.0 g/L. The shelf life of the PSAFTC flocculant can reach 90 days, while that of the PSAFTS flocculant is
only 7 days. However, the turbidity removal effect of the former is slightly lower than that of the latter. This
paper focuses on preparation of flocculant agents from the wastewater generated from the decontamination
of smelting titanium slag. The introduced method possesses significant economic and environmental

benefits.
Keywords: flocculant; melting titanium slag; polysilicate aluminum ferrite titanium; turbidity removal
performance; decontaminated wastewater; shelf life
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