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Study on the effect of microwave pretreatment on the grinding character-
istics of vanadium titanium-magnetite based on grinding Kinetics

WANG Junpeng

(College of innovation and entrepreneurship, Liaoning Petrochemical University, Fushun 113001, Liaoning, China)

Abstract: Batch grinding experiments of vanadium titanium-magnetite (VTM) with different grinding
times before and after microwave treatment were carried out. The m-order grinding kinetics model of
untreated and microwave treated VTM was established, and the effects of particle size and grinding time
on the grinding speed were analyzed. In the initial stage of grinding, the number of microcracks was the
main factor affecting the grinding speed. While in the middle and later stages of grinding, the grinding
probability became the main factor affecting the grinding speed. The grinding speed of the coarse-
grained (—3.350~+1.700 mm) ore after microwave pretreatment was much higher than that of the un-
treated ore, while the grinding speed of fine-grained (—0.057~+0.045 mm) ore changed slightly. Mi-
crowave assisted grinding of VIM is beneficial to improving the particle size composition of the grind-
ing products, thus improving the separation efficiency and the concentrate quality.
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Table 1 Particle size distribution of ground products
RACFRG /% T AL IS B 41 /%
FBE / mm
0.5 min 1 min 2 min 3 min 5 min 7 min 0.5 min 1 min 2 min 3 min 5 min 7 min
—3.350~+1.700 10.89 8.07 5.85 4.25 3.25 2.23 4.84 3.12 1.01 0 0 0
—1.700~+1.180 16.71 14.42 10.92 10.21 8.85 6.73 10.58 5.45 2.97 1.45 0 0
—1.180~+0.850 27.12 23.48 18.54 13.59 10.59 7.89 19.07 9.51 5.08 2.12 0 0
—0.850~+0.425 42.85 36.14 26.28 20.25 15.25 9.52 35.24 21.17 11.24 5.24 0 0
—0.425~+0.180 57.41 49.07 35.04 27.15 20.15 13.24 51.71 41.10 31.24 13.11 2.51 0
—-0.180~+0.105 67.44 60.42 55.04 47.35 39.35 26.39 58.01 47.45 34.17 21.31 10.35 4.85
—0.105~+0.075 75.01 65.41 55.44 47.12 43.12 38.41 65.21 56.44 47.40 30.08 24.94 17.06
—0.075~+0.057 79.51 73.04 68.08 64.07 60.07 52.05 73.21 65.27 55.04 39.03 33.47 26.03
—0.057~+0.045 83.25 79.78 71.03 69.02 63.52 59.12 77.87 71.51 61.19 52.98 38.71 30.46
—0.045 100 100 100 100 100 100 100 100 100 100 100 100
R2 AEMNETANETHNFSE m kE
Table 2 The grinding Kinetic parameters k and m values of ores with different particle sizes
AT A1 T BB S 4
LR /mm
m k r m k R
—3.350~+1.700 0.479 7 0.868 2 0.9815 0.562 7 1.8920 0.991 2
-1.700~+1.180 0.503 7 0.685 2 0.988 5 0.623 4 1.468 8 0.987 6
—1.180~+0.850 0.558 2 0.544 4 0.974 8 0.7852 1.2130 0.968 9
—0.850~+0.425 0.736 0 0.4187 0.983 7 1.0123 0.762 3 0.9719
—0.425~+0.180 0.756 4 0.399 7 0.991 2 1.076 7 0.491 4 0.982 2
—0.180~+0.105 0.687 3 0.261 5 0.979 5 0.927 6 0.4375 0.978 9
—0.105~+0.075 0.659 3 0.2351 0.972 8 0.892 3 03170 0.984 4
—0.075~+0.057 0.554 5 0.1551 0.987 1 0.8617 0.201 1 0.986 1
—0.057~+0.045 0.516 4 0.140 4 0.9855 0.805 1 0.138 6 0.962 4
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Fig. 1 Grinding speed curve of coarse particle size ore
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Fig. 2 Grinding speed curve of middle particle size ore

40 40
(a) — TS (b)
= - Fehh =
=30l RALBEH £1 T30l
g =
@ 20 @ 20
A =
= 10} =10
e gt
0 1 2 3 4 5 6 7 0 1 2

i+ [6] /min

A ] /min

40
— T A B (c) — T A B S
- RACHE f:\ 30 L - RACHE
=
)
@ 20
=)
= 10
4 5 6 7 01 2 3 4 5 6 7

A5 (] /min

(2) —0.105~+0.075 mm; (b) —0.075~+0.057 mm; (c) —0.057~+0.045 mm
B3 WHRE AEY EEML

Fig. 3 Grinding speed curves of the fine particle size ore
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