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Study on Enhanced Leaching of Mechanically Activated Ilmenite
Zhang Xueqing, Li Chun, Liang Bin

(Key Laboratory of Multi — phase Mass Transfer and Chemical Reaction Engineering, College of Chemical Engineering, Sichuan
University, Chengdu 610065, Sichuan, China)

Abstract: Mechanical activation of rock - type Panzhihua ilmenite was investigated with a tumbling ball mill at
70:1 ratio of ball:ore mass. XRD analysis demonstrated the crystallite size of ilmenite decreased with the in-
creasing of milling time, and remained practically unchanged beyond 4 h of milling. The dissolution kinetic ex-
periments at various temperatures showed the apparent activation energy of the ore reduced from 55.7 kJ/mol
in initial leaching stage to 23.7 kJ/mol with the extending of milling time. It was found that the apparent Ar-
rhenius energy is closely related to the crystallite size. The digestion of activated ilmenite at a sulfuric acid of
30% ~ 50% concentration was also studied. With increasing of the activation time, the effect of acid concen-
tration on leaching dropped, this indicates that the dissolution of ilmenite under low acid concentration and low
leaching temperature is feasible.
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Fig.1 X - ray diffraction pattems of ilmenite
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Table 1 Effect of milling time on crystallite size of ilmenite

E4EHE/min RBRF/om || FAEE/ min RBRY/nm

50.91 120 34.02
41.49 240 32.89
37.46 600 32.55
36.86

&Y o



http://www.cqvip.com

LR U]

P 0 00 http://www.cgvip.com|

RS ARELR RS ST HEH AL 8
HCBIERD R THAT, DEBR S RO, &
ST T MR EEEWELR. DHEET 400 /
min, 700 r/min, 900 r/min = FhiFE R X B HAEN, 2
HiIRB RN R ZFZE T 2T, BIX &L 120 min
Bk BT T 0% BT 110 CTEH 1 he FR%E
PARt GRSk R LS A &M, LR
Kb T U R B =400 /min N K 2% R B FRK
NEZHE . FERENEHSINEER FtHEE
ESE 4 700 t/min,

2.3 E{LA R B H KR

B 225 80 C T 40% T BRIx # H IH AL AR B
[BIEFEk kA B R R AR L% . SRED
(0 min)fHEL, BILEHIS BT BHERNRER Y
EZMAT RS, HN BB, RABHEME. K
JEALTBH 2 h BHFENY 7.62% , X4 /LT E] 5
B2 20. 40, 60, 120 min B, B2 H F 4 Bl X 3
23.16% .30.00% .36.21% .43.53% ., BN, MNEH
HHER P LLE B, (S W B & H & i B 5 HA R
B%.

50

45 |

40

o 35
=~ 30

120 min
60 min

40 min

20 min

SWOM
o A 1 1 L | — 1

0 20 40 60 80 100 120 140 160
BHNME /min

EH2 FRE RS EER S E TR
(B L\ 335 K)
Fig.2 Changing of titanium extraction at 353 K with
leaching time for different milling time
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Fig.3 Changing of titanium extraction with leaching
time from unactivated ilmenite
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Fig.6 The relationship of initial activation
energy and ilmenite crystallite size
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Fig.7 Effect of concentration on titanium extraction
from ilmenite milled for 20 min at 373 K
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