o516 HH 2 W) PEAaEEFIR 2006 4 2
Vol. 16 No. 2 The Chinese Journal of Nonferrous Metals Feb. 2006

XEHS: 1004~ 0609(2006) 02 ~ 0357 ~ 06

MRV N ERRSS R SRR MR

&7, BRSO, TR, REM
(L. YLPEHE TR Ml 50 TR, #iH 341000;
2. HRIEKE: MRS R A5 B, YRR 110004)

8 O 0TS0 T R R RR A P AR SRR B )2, B ST S (RO R S 0 e v A AR R
S0 LA S K O Dy 26 I 2R 9 A N T ) A A AR o 5 SR ) %R By ek R A 42 4 0 Sk ST Ak 2%
SIS, e LR RS A BE A 40 KT/ mol 22 AT s A FH T DA i R BRI TR, R S AL B S AR W s B
TR S D A BRSO, A TR 8, U B Beame o 2 Ay 4 o R A kA

KBEIR: wmRASYE;, B 3% nieh

hESES: TF821.03 X EAFRIRAD: A

Leaching Kinetics of normr constant temperature process of
calcium aluminate slag under microwave radiation
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Abstract: The non-constant temperature leaching kinetics of calcium aluminate slag under microw ave radiation w as
studied. The effects of microwave radiation power on the leaching rate of alumina and temperature of reaction system
were determined. The results show that under the action of the microwave radiation heating, the leaching rate of
alumina and the temperature of systems increase with increasing power of microwave radiation. Below solution boil-
ing point, reacting system is a nomr constant temperature process. The leaching ratio is controlled by chemical reac
tion. The apparent activation energy is about 40 kJ/ mol. Microwave increases the frequency factor of reaction with

the microwave power increasing, while the apparent activation energy of reaction has hardly been changed, which

macroscopically demonstrates that the increase of the microwave power promotes the reaction.
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Table 1 Chemical composition of slag

(mass fraction, %)

Al20O3 Si02 CaO FeO Other

22.01 16. 47 52.40 0.32 8. 80
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Fig. 1 Influence of microwave power

on alumina leaching rate
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Influence of microwave power

on temperature
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slag under microwave

FERBSHE TR, Mtk 5 3G A2y T AT
RSN, AT ARG (e A R T, i L
BN Ty e AT LA, smAL T R NI, [l
FIURL ) Jy 8 52 3K, 2 A UL ) BT ) 8 A 7 2 A5 14
PR, AR A AR B RN . Ak, AR
KA IO [ AR 40 A S R R A% ANAR AL 4 R S
N AZ BT KA IR I e O R, R BEHR S B
A S N

Xt FAFR m AN AT SN, AR B RIORE B
IO R e IR T) 0 9Q R 3, RO B N sk R 4 15 [
R S S RE TR e A2 S sl

- %iiz ATIR? k' (2)

Mo— M
Mo

%ﬂ%i%—‘%nRﬂ%
= 4 =1- (;f)3 (3)

3JTR.?PB )
Qm__.&._d(i
dt - Mz dt' 3

4w dR. )
T M dt (4)

Kb Rs ok RSB S LA Re R R
Fo My 9T S 10045 F Bt @ 4 S 4
IR L na o 5P B« TR R4 JR
R enc AR S B K R R R THT
BEIIHRE; « MR |

2 3) B IR R S48

N =

TR?)

diz_ 1 = D75 . dx
g =~ 3(l-®) TRy (3)



+ 360 ° o EAT 4R R

2006 42 H

WRYE N AE T R R B RA

dna 1 dms
dt = ¢q i (6)

AP g A RN R R .
B iR (2) (4) (5)F1(6), thiEif

3gMgkch
do_ JPlach 1 ) (7)

BB AE T R /IS BRI o) Te) A, A S5 i o e w4
AR, R, AR NI TR B, R
A5 R 2l n] A5 R I ) S OR R

dv/di= (dx/dT) * (dT/ds) (8)

B 8) FRARK(7) 152

dv/dT= Dk * (1- x)?? « B! (9)
Hrp B= dT/de, AERFHEEZ, K/ min, H BZ
0; D= ;lﬂi A

HRHE Arrhenius J7FE Y 15

dx/dT= Dko * exp[— E/(RT)] * (1- )7 »

B (10)

W Q= Dko A (10) BEHE, 1§

dx/(1- x)¥*= Q * exp[— E/(RT)] * B 'dT

(11)

HF Q BEIURE T WA R AR E | A
ROk B A3 P A S 4, A0 X SO RO AR 1 1 ol
T, W Q WM E K. B R AR R TR R A 1R,
¥R P 1 A T R

W HE R B= exp/a/(T+ b)](a, bH3E),
RANRX) P, ERNELFEx, OJF[T, To]i
FINERSY, 4 n=2/3, 18

X

J(l— x)"dx - é%f[@' exp/— E/(RT)]dT
_ QE
—&ﬁP&) (12)

Bati12), 7
[(1-x)""= 1]/(n= 1)= (Q/B) * (E'/R) *
P(z) (n #1)
(13)
X B=¢€, E = E+ aR.
S 13) WILECW %L, I Doyle Xt P(z) B
Rk Y
InP(z) =— 2.315+ 0.4567z , z = - E /RT
(14)
133
Inf[(1- x)""= 1]/(n= 1)} = In[(Q/&)
(E'/R)] - 2.315- 0.4567[E /(RT)] (15)

WAL R x S ¢ KR, 1F In{[(1-
x) = 1/ (n= YR U KRB, HRENS
T- 0.456 7[E'/(RT)], "133|FWIEILEE E; H
BN AT In[(Q/B) « (E'/R)]- 2.315, BIAsk
BAEHRETFHBEQ . bS8 4E 55 [V 5
TR

2.4 ZWBEHEHIHME

F ] 2 AN [FAe Am i D 26T e AR R i B
TR ARG R, PTRARE B E AR E L SR, B
IR THE R BA N H . T 2 B2 AT ih
PG, FExT M4 sk 45 BUAS [F] 1) Ta) (0 44 5= o il ol
MR R AR R N g ) F R B 1T
KAWL, ACAEEX InB5 1/ T 34T 21 A
H, 152 R 5 D3 T Al 2 B 5 Rk
N3 5 2 T PR i 2

B= expla/(T+ b)]
XF T AHRNAREE, K; a b NEH.a b
HAHEY T3k 2.

T2 oMb HEE
Table 2 Numerical values table of @ and b

Microwave Correlation

pow er/ W “ i coefficient
117 2.058 - 7.989 0.985
140 3.235 - 8.952 0. 959
234 3.171 - 8.530 0. 942
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Table 3 Non-constant temperature

kinetic experiment parameter

ey masmery e
117 4. 16 41. 36 0.983
140 5.26 40.71 0. 994
234 6.79 40. 43 0.993
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