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W X T 363—383 K WEN, HARHR (20%—60%) M Ti B EBRBsn¥. KREAGTHLEREIBRY.
RERE B, HEREREYRORENEERERTHERY 1-(1-X)"/% = kMpcit/(ropws) = Kt. #ERERSHEA
EBE, R MMRENRK n=1.222, FWELEEY 87.01 kJ/mol, K=5.090x 10% x (10.59 + 1/ro)c}?22e~10-485x10%/T

EAERBIE, TiO: MBEMT 90% wEHAREFHE.
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ABSTRACT The kinetics of the leaching reaction for dilute sulphuric acid (20%—60%) and
Ti-bearing slag at 363—383 K was investigated and the reaction may be descripted by the named
unreacted—core shrinking model: 1-(1-X)/3 = kMpc%t/(ropwp) = Kt. The apparent reaction order
of the leaching reaction is 1.222, apparent activation energy is 87.01 kJ/mol, K may be described by
K=5.090x10% x (10.59 + 1/ro)cy??2e~10-465x10°/T  The experiment results agree well with the model

before achieving 90% TiO; leaching rate.
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S8+, F 53% B Ti AR #E, EX TiO, S&X
24%—25% MyEP EW A, HAXHEPRTSE
B 50x10° t, H{ILAGAE 3x10° ¢ Ay, BEIR%
BESUS R U hFEARS Ti Bl BEIiE
YT KRN T, HBURT —EHRR, IxmEpE
HARRERERARL,. KBFEAFH TiCl, ¥ TiCl,
BReUIEH, BLUSH TiCly v, SIEEsE TiOg; R
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& -4, gt TiO, S BRME 8% UT, HFEMK
% rEES B aprs ©7 HRE%ER (90%) BE
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*EXRAANFESESREHE 50234040
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feEMAM © XIBR4E, &, 1970 4, RoEE, PF, HIE
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& Ti P EEFE—ERE: FTABENETRER, X
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AT MBI (20%—60%) BMES Ti FijPk,
FEXTRE S 1 E AT, B BB R R 3 AR,
RS AR R TS Ti REERITR AR
HipiEe.

1 XRFERAE

RSP ESHS I RNINT

CaO(s) + HzS04(1) — CaS0,4(s) + H,O(1) (1)
TiO,(s) + H2S04(1) — TiOS04(1) + H,0(1)  (2)

Al O3(s)+3H2S04(1) — Alx(SO04)s(1)+3H,0(1) (3)

MgO(s) + H3804(1) — MgS04(1) + H,0(1)  (4)
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R, SRS R NR AR E SRR, H
F TiO2, Al;03, MgO S5HBMEMJEHABH, T CaO
SERBENAERT A%BY CaSO, BAEMD. %
BrRdRF R TiO, N EBEHRAXE, EikERYIIH
RBELELW, JRNTEATIEN

H,80,(1) + TiOs(s) — TiOSO04(1) + H20(1) + M(s)

(5)
R

A(l)+ B(s) = C(1) + D(1) + M(s) (6)

Hep, M(s) MEKERY.

HHRE Ti B EERE 10—15 mm ERARE
BT, RIS 85% W EKTF 154 pm, 347
BEREREEERT, WEERERE. XERHTL
244 10 BRI T ERERS FEAY %) b
TiOg 22.19, CaO 26.34, Al;03 13.65, MgO 8.25, SiO,
23.41.

B — 2 BUFUSHID B R 25+, i i 4 B S0oK BB R
BE—EHHERIAGES. f—ENEETENERE
HIEHE S R R, BT, MR TiO: R
IE G

LREHAHENE, AN 1L g, %
RAKRFEEK, EMERERTK.

2 ERERITIE
2.1 FHHFRERY

BRI SHMRE N KRR, T3
HHE S AT AL RN, IR B R 4 R BUB R, B
RREHEAT, SR A i SN I, SR R B ik
B B AEIRAL. 76 SN R, WS BN it R 2 T Y
§ 8O R E A B B A BN R AL R, W
SERYETEAERYR R BEABRT®, RN
FARENBERER 9],

TER R, SR R SO R R
SR, AR E R RN EES ST, MRNERN Y
WAREE, AEERNAKE AR E kR s, E
W FESRELE RN

BRALIES A $REART, B EEEKR RS
514345, W B RHEEER Y

dng/dt = —kSic]'y, = —4nricik

(")

A, kOACERNEEER: S b 5N R E &R
HH; ci,a IRMFREL A BKE (mol/L), iEtI%HTF
WA ca(mol/L); r HFRKEZE (mm); n AR
NE¥; np A B fyE, mol

np = 4rr’pwp/(3Mp) (8)

e, p HEREE (kg/md); wp X B GREA
Mg % B WEE/RFE (kg/mol). ¥ ERX#AR (7), B
3|

dr/dt = —cRkMp/(pwp) = —kicy

A, kb HERMEEE R

(9)

ki = kMg /(pws) (10)

U X RS, N

X=1-(r/r)® (11)

KR, o IBREERMREGERE, mm

dX/dt = (=3r?/rd)(dr/dt) = (3r? /rd)kich  (12)

o8

1-(1-X)"3 =Kt (13)

K =kch/ro
X G RN FE ) 8 R 2 A 4R W T AR AT
2.2 FHHFHREHRITE
TRERRTAE 1. HETRL, REIB4 1-(1-
X)\/3 et t REKER, HEEHER.

(14)
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M1 1-(1-X)'/3 SRYME ¢ Xk
Fig.1 1-(1-X)'/3 vs reaction time ¢ under the condition

of 77 pum slag, sulphuric acid 50%, ratio of the slag

to sulphuric acid 1 : 1.56

2.3 FHBEMETT

MR (13, 14) /T4, BRI, MKERE NEHS
P MBI, SOF LB E R4 ST
#. MEREHET 1-(1-X)3 5t WXRTiHES
IR M FEMEEER K, #HRE A Q5% n BEN
WL AE BBE.

231 R¥upaxhQdRfia¥-a FEEEN
RIRRRD, WRERRA, RVEERT. WM
W, FWEERER K RLTFEER ARG, AR
IR A MR FR T 2. 1 2 BIANERR
EYS
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(1) SRPE kA4 BRBRMREE N 50%, MARERE K 363 K,
BEHHR 1 : 1.56, I

Ks3es k = 2.84 x 1077(17.96 + 1/ro)  (15)

(2) R R &A% BRRRMREE R 50%, MAREE X 373 K,
BEEHK 1 0 1.56,

Kars k = 8.08 x 1077(10.03 + 1/rp)  (16)

(3) RR7ZAF: BRRRMKEE N 50%, AR, 383 K,
ﬁ&ﬁ:ﬁa 1@ 1.56,

Ksgs k = 1.98 x 107%(6.58 + 1/r0) (17)

232 BEMBRMREFTHGYH RUEREH

S5RERXEFS Arrhenius Ef. ¥ In K 5 1/T i

(B 3), RBEMIEILAER 87.01 kJ/mol. BE K 5
BE T HXEHN

K = 2.82 x 107e™10-465x10°/T (18)

233 ABREALARREFHGY A N
KMERHBWERAKXTUEY, K QSKEW, ¥
K = kMpc} /(ropwp) ¥ A TX

InK=M+nlncy (19)
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2 JFRRR ro MEWEREYH K I¥W
Fig.2 Effect of initial diameter r¢ on rate constant K un-

der the condition of sulphuric acid 50% and ratio
of the slag to sulphuric acid 1 © 1.56

An K

24 25 26 2.7 28
1T, 10% K!

B3 RUERKRSEEBXE

Fig.3 In K vs 1/T under the condition of 77 um slag, sul-
phuric acid 50% and ratio of the slag to sulphuric
acid1 © 1.56

LBE. R, BREZERNEZEHARR, M N
¥, In K 51nca BEHXR, TRERRTE4 N
B2 B LR B AL RN ST A BRI RE n ¥ 1.222.
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Fig.4 In K vs concentration c4 under the condition of 77
pm slag, 373 K and ratio of the slag to sulphuric
acid1 @ 1.56

# (13) S (14)—(19) KBk, BRIRMEERY
HIFER N

K =5.090 x 10* x (10.59 4+ 1/r¢) x

_ 3
cL222 . ¢=10.465x10 /T (20)

BT K1 RIET Ti %2BRFRENRE, XK
R R TIO, MRRWE, 365 Eatayitais
S, IO Y T7 pm, SRR Y 373 K, B8
Wy 1 : 1.56, RERIKEEY 50% MLl & T Ay
SRAREY 15 h, TEMZ PRI, TiO, BEREL
2] 90% LUBHE S AKRR, AR T MEKRRITEE. (R B8
K AR (13) #HER VAT 90% BRI 8 h, 532
SRERARAF, SLUTHESL YRR TiO, KL S TR
R, RNES TR R AR R 3.
5 HMERE SRS IR R4 B DR AR B R
BV R R R TR R 7 SR B A R

3 &

(1) Bfp it 5 AR B T LA ) A A B A P O R R
R RARER IR, EA LR AN TRR R R
i, RRBIZRRA

1-(1-X)3 =Kt

K = kMpc /(ropwn)

(2) BRI K RE R IIVIHER. PIHR
WBEA AR B 3 MR R A REL, A R VR n=1.222,
MR EAES 87.01 kJ/mol. RIERMHATLIE
A
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K =5.090 x 10* x (10.59 + 1/rp)x

3
c‘14.222 . o—10.465x10%/T

e

(3) TiO2 MYREZE 90% LIRT, #AS LhrRIVEIF
V& ERPFERENREER Ti BFEBRPERMR
MEEEKBER T REKBRITIE. B35 HESHEAR RN
¥k B R AR F R P4 R Y RO BN B R R
R RRAEERENIRE.
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