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Study on the granulation of sub-millimeter fine-grade artificial rutile
with high-speed stirring

REN Yugiao', CHEN Feng', YE Endongz*, GUO Yufeng', ZHANG Meng', WANG Shuai', YANG Lingzhi'

(1. School of Resource Processing and Bioengineering, Central South University, Changsha 410083, Hunan, China; 2. State

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

Abstract: The high-speed stirring process of sub-millimeter fine-grained artificial rutile was studied in
this paper. Through testing and comparison, the optimal granulation conditions were determined as fol-
lows: NA as an additive, 1.5% NA addition, 20% moisture content, a mixing speed of 300 r/min and
600 r/min for 3 and 5 minutes, respectively, and a cutting knife speed of 600 r/min. The resulting granu-
lated products had particle sizes ranging from 0.097 mm to 0.45 mm, with particles smaller than 0.097
mm comprising less than 15% of the total. The strength of the granulated products was assessed, reveal-
ing wear indices of 8.54% after drying and 4.40% after heat treatment at 1 000 °C, indicating a signific-
ant improvement in granule strength after heat treatment. The pelletized product maintained its structur-
al integrity in a fluidized chlorination environment. After 30 min of chlorination, the residual TiO, con-
tent was only 12.64%, demonstrating effective chlorination performance.

Key words: sub-millimeter fine-grade artificial rutile, high-speed stirring, boiling chlorination, titani-
um resource utilization
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Table 1 Main chemical composition of sub-millimeter fine
grade artificial rutile %

TiO, TFe Sio, ALO, MgO Ca0

88.62 2.40 5.19 0.394 0.615 0.753
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Fig.1 Phase and particle size composition of sub-milli-
meter fine-grade artificial rutile
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Fig.2 Micromorphology of sub-millimeter fine-grade ar-
tificial rutile
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Fig.3 Schematic diagram of equipment granulation prin-
ciple and internal structure
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Fig. 5 Comparison of cold/hot strength of different binders
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Table 2 Influence of binder addition on product particle size distribution
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Table 3 Influence of granulation speed on product size distribution
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Table 4 Influence of cutting knife speed on product particle size distribution
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Table 5 Influence of granulation time on product size distribution
. THPRLE [8]/min )% 1S LKL R BE 43T %
GE NAFMIEY% DI SRR
300 r/min 600 1/min (r'min ) +0.45 mm 0.097 ~ 0.45 mm —0.097 mm
1 4 4 42.93 43.65 13.42
2 3 5 25.29 60.48 14.23
3 1.3 3 6 600 35.27 49.18 15.55
4 2 5 30.04 48.96 21.00

ZEA DL ARG 25 L, kL B X iR e
Sy MAN T RS 7 S D, Y E ) e i,
o e SR R P 1 PR 2 T S O DR ] S 4
it S RL 7 kLB BE AR, —0.097 mm UKL 7 Lt 3
T, +0.45 mm F50k7 A7 FLIAIG

XF LU IS PR E 43411, 3 5 S A DA 1A
NA B 1.5%, HIRIKS 20%, 1R-E%55# 300 r/min
F1 600 r/min, B} 8] 435124 3 min A1 5 min, V)& J]
600 r/min, W 2K Z 4Rk 1 4 21 4 kL
FE R o A A, 0.097 ~ 0.45 mm (5 FE ik
60.48%, +0.45 mm 5—0.097 mm FOkL 5 H %0
23 atEREERAE
2.3.1  FEARERTEEL

P 2.2 i LRSI T A 2 K AR i

ST AR RS, X 0.097 ~ 0.45 mm K% )
WA S 1000 °C A BRS UEATOR ARG . NA
VERG S5 7R ] 28 1002 oK G Ar 4 21 A7 A 22 45
b H Uk B R 4R 0N 8.54%, 421000 °C $abHE
JE IR RN 4.40% . 2o AR5 F0R 5 S
FNAGRAET, 55 /INE R AR 6 A B i B 22 5 Ak
PRIGAS EAA RE S R — B
232 FEARERIES

&1 6 Sl NA AEAREZE I 25 09 22 KR AR 421
AERIE S o RS U S BT BRR 254, FR
DR AF B IR B RS 25 T 1 AR 254, A/ NIRRT 25 T
FARGEH b WP 6(c) (d) 5K 6(b), Bkifez
it 1000 °C HULFRIS, J0k7 S RS 25 T S5, Mk
AbJ UR 5R JE RE



- 88 - W gk Pl K

2025 455 46 &

100 pm

910

50 pm
——
E

(a) IR 0.097 ~ 0.45 mm B 4; (b)1 000 °C HUbFHIEWUkE; (c)(d)105 °C ik S Yk
B 6 WMEXRRBMMANESEIAFR=HHIR

Fig. 6 Morphology of sub-millimeter fine-grade artificial rutile granulation products
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Fig. 7 Sub-millimeter fine grained artificial rutile granulating product after different chlorination time
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Table 6 Chemical compositions of sub-millimeter fine-
grade artificial rutile granulation products under
different conditions

£ R/ %
CaO MgO  TFe Si0, TiO, ALO,
130 0.753  0.615 2.4 519  88.62 0394
49.47 1.31 094 0672 771 49.69 0.47
21.00  2.58 1.92 1.05  11.55 12.64 0.74
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