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Effect of biomass drying titanium concentrate on
its acid hydrolysis performance

Wang Haibo, Sun Ke, Cheng Xiaozhe, Wang Bin, Wu Xiaoping

(State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Panzhihua 617000, Sichuan,
China)

Abstract: In view of the decline of acid hydrolysis performance of titanium concentrate directly dried
by biomass, the influence of different drying methods on acid hydrolysis performance of titanium con-
centrate were found by comparing the difference of acid hydrolysis performance of titanium concen-
trate, and the exploration test of improving acid hydrolysis performance was carried out. The results
show that after a small amount of biomass fuel and its combustion residues mixed into the titanium con-
centrate directly dried by biomass fuel, the acid hydrolysis rate and the filtration rate of titanium liquid
in the titanium concentrate are lower than that of the titanium concentrate directly dried by coal gas. The
larger the mixed amount, the greater the drop in the acid hydrolysis rate and the filtration rate of titani-
um liquid. When the C content of direct-drying titanium concentrate with biomass is 4 times that of the
direct-drying titanium concentrate with coal gas and keep the conditions of reaction acid-ore ratio in-
creasing 0.02, reaction acid concentration increasing 2%, ripening temperature increasing 10 °C and
ripening time increasing 1 h, the acid hydrolysis rate of titanium concentrate dried by biomass fuel is
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93.00%, which is higher than 90.91% of titanium concentrate dried by coal gas. But the extraction rate
of 100 mL titanium liquid is 615 s lower than 122 s of the latter. With the increase of acid hydrolysis
rate, the pumping speed of titanium liquid decreases. The titanium concentrate directly dried by bio-

mass fuel and coal gas are mixed according to the mass ratio of 5:95, the acid hydrolysis rate of titani-
um concentrate and the filtration rate of titanium liquid are almost the same as those of gas-drying titani-

um concentrate.

Key words: titanium concentrate, acid hydrolysis performance, drying, biomass, coal gas, acid hydro-

lysis rate, extraction rate
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Table 1 Main chemical components of titanium concentrate with different drying methods %
G C FeO MgO MnO TFe Si0, TiO, ALO, HET R
1 0.080 35.70 4.89 0.66 31.88 2.46 47.29 0.94 B
2 0.160 35.86 4.99 0.70 32.00 2.39 47.19 1.06 Y5
3 0.320 35.54 5.01 0.68 32.00 2.53 47.25 1.05 Y5
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Fig. 1 Infrared spectra of titanium concentrate with dif-
ferent drying methods
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Table 2 Acid hydrolysis results of titanium concentrate with different drying methods

i 100 mLAlE/s  BRIER/%  EROVATUEMK/mML 3RS /mL RN
120 90.74 500 400 N ) .
1 VUM LIS 2, 1085 e 4k I A TC A e ik i
122 90.12 510 410
437 87.70 600 150 e .
2 VURRERTR LB WD, 18 e g4k - sk
435 87.60 590 143
450 78.72 1 000 100 o .
3 DUREERIR 3B WD, ol U8 e UE 4t A B kit
448 78.07 1050 104
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Table 3 Particle sizes of titanium concentrate with different drying methods

BHET S’ WREIRAS D,y /um Dy, /um Dyy/ pm 1RHE HETBR}
1 4730 110.00 213.00 1.51 A
2 T 33.30 94.80 276.00 2.56 W5
3 2220 85.90 297.00 2.98 AW 5T
1-1 3.32 38.50 110.00 2.78 A
2-1 (35 2.53 26.40 97.00 3.37 W5
3-1 1.57 15.00 68.70 4.47 AW 5T
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Fig.2 SEM micrographs of titanium concentrate with different drying methods
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Table 4 Main phase compositions of titanium concentrate with different drying methods %
Sy BREET A BEMIA REET BA BEERGO giin BEEET SR &4a A BRA
1 90.03 3.01 0.45 0.86 1.38 0.11 0.87 0.32 0.25 0.01 0.24 0.69
2 90.11 3.37 0.77 0.80 1.19 0.25 0.92 0.47 0.21 0.07 0.25 0.99
3 90.53 2.93 0.38 0.82 0.94 0.21 0.77 0.32 0.52 0.01 0.36 0.54
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Fig. 3 Process diagram of direct drying titanium concen-
trate by biomass
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Table 5 Results of validation and optimization experiments

4% -1 A3 Mk RO BMEREC BMERRA RRES% 100 mLdmEys ik
1 100 : 0 83 1.58 155 2 90.91 122 .
ZH
2 0:100 83 1.58 155 2 78.56 448
3 0: 100 85 1.60 155 2 88.28 514 N .
Rafi T 2k fe
4 0: 100 85 1.60 165 3 93.00 615
5 90 : 10 83 1.58 155 2 87.06 186 .
AL
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