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Numerical Simulation of Titanium Slag Flow Fluid - bed Chlorination in Spout Fluidized Bed

WANG Jun, ZHAO Yingtao, CAO Li, ZHU Kuisong
(Panzhihua University, Panzhihua 617000, China)

Abstract: Based on Eulerian two — fluid model and Gidaspow model, a mathematic model for pre-
dicting the fluidized chlorination of titanium slag spouting fluidized bed was established. The mini-
mum spouting speed and maximum spouting height of titanium slag spouted bed were obtained by
empirical formula, meanwhile the minimum spouting speed was corrected. Then, Based on the
minimum spouting speed and the related boundary conditions, hydrodynamic characteristics of gas
— solid two — phase flow in titanium slag spouting fluidized bed was simulated by fluent software. At
last, the flow characteristics and zoning characteristics of titanium slag spouting fluidized bed at dif-
ferent injection rates were analyzed. The results show that the Gisher && Mathur formula is more
suitable for the prediction of the minimum spouting speed in titanium slag spouting fluidized bed.
The modified minimum spouting speed can accurately simulate the hydrodynamic characteristics of
titanium slag spouted bed. The numerical simulation of the hydrodynamic characteristics, the parti-
tion cloud and vector, the solid particle trajectory and the maximum spouting height were consistent
with the relevant research results.
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Table 2 Minimum spouting velocity

LiEpEa ZRI AR HELSEE/ (s
U d D. 173 P, —p 172
Gisher && Mathur!™ =(i)(—”) ('—f) 8.89
V2gH \D.J\D, Py
U p d (DN\7" p —p»]/2
King && Harrison'"” — = (i)i( 71) (Pif) 2.14
& V2gH \p, /D.\D, Py
U, cod DN 1p —p
Fane && Mitchell™®! = _ (0. 2Di)i(—‘) ('—f) 0.42
V2gH DA\ D, Py
d d3 _ 1/2
Wen - Yu!"” Ll _ [Cf G, M] 7 g6
£33 BRABHSE
Table 3 Maximum spoutable bed height
LiEpEs SRR A=K AR/ m
Df D\ 2
Mcnab&&Bridgwaterti' ' H, =7(ﬁ) 56frb (/1+35.9%x10 Ar -1)° 0.45
P i
Hmd) i -0.384
Littman'?"! =0, 345( %) 0.373
,,
H (l D 0. 856 _ gD 0. 144
o l21] m h=0.99(7z) P P 1) )
Cecen e D p 0.4

2 BRIESRLIE A BB S 4,
ARorbr

E T Fluent 3R HIEEEI T ik
BRI FH Fluent 6. 3. 26 18 Fi ik f1 224k
AL, BB S LR AR AR AR | B AR (G-
daspow B ) Shy FERKEE A Bk A OC W S H O i A
ST EUE TR . Y Y B BB A PR AR 2243
eI N =3 a i 65= Wy B 1 S L DL 1 S5 W 3 = Ry 5 = Wy T 2
FiFER AR R AR A, EAR N ] Simple 83, 674
WEIRIEPE RNGE — &, ¥ BE AL , S— [ WA LA H
Tol R FAc A IR 2% 53 4% SR T QUICK 4%
Ao THRERRESE TR X ALY PIASTI7 W 0 8 & 7
REFRZEHE BE S 10 ™, T Bl i Al i Bh REFEBIUCR 7% 220G
Bk 107 HA S HEE IR 1 ~ £ 3,

2.2 m/NEZEEHEEUSTSITE

2.2.1 BEAHHEE T OB

Pl 2 S % B PR A 13 1R A 38 S 28 ) 3 S R, 3
TR 0 o = A X X BB X AT SR
X o A AARZE B A T BRI TR G 0 A 8 s 1 S 1)
I T A B I AR A T P 1 g T R 9 )L A

2.1

RS IX o 25 I A I S T 3 L 408 o N, 32 0t X
B 28 5 R Z AR ORE IR JZ= A ™ A — A 2 IR =
HhuG ] B3z SRR AR AU R (BEASIX) o ik Lt
WU VAL I T g o 1)L 328 Sl R 2 PR GE
VU s Zetg 1) N R S BRLIRIZ (BRBRIX) T 2=
T R 2 AT 15— v FEZ I, 1R T O A 2 ) R AR Uk
ZIN UL 22 A58 IR — o DR EE 1 [ 380 3 it X 3% i
T ISR X [T P AL T R B IX 2248 1) B A% 80
ZERIZ TR, K5 B AT X g TR Je il ok
T ISUBURL AR A AT R B LA

w1

SRR <

Lt

Wi HJJI

B2 SBBEASERER
Fig.2 Typical gas — solid two — phase flow of spouted bed



=70 - L SRS I

2017 4F

HR A J\ﬂmw\ JE LR R TR BBk
0B /NG W S B 49 51 A 0. 42 2. 14 7. 86 FlI 8. 89
m/s , 4 mi&sﬁﬂﬁﬁ%ﬁ%’*”u Fluent 75 M #4453 5]
T T EBTRGHEE R 1.2, 14.7. 86 i1 8. 89 m/s, JK
JZRBEIEE] A 0.5 s Bsf 9Bk i it sl AC AR 2 P9 3 A< [
PIFR R BOVR SR AE , 45 & 3

R 5 11 3 B30 AE 481 &85 R AT AT, 24 3 <k

I m/s "1-1ms 786ms 8.89m/s

3 AEFR/MNBRIEET 0.5 s BFHEZEFR S5
Fig.3  Spouted fluidized bed of titanium slag Solids volume

at Different minimum spouted velocity under 0.5 s

(a}Ola 0.5s (b) 0.1s

a: FWMSHH 10 m/s;b: TS

Densty
220
2000
1800
1600
1400
1200
1000
600 .
600
400
0

0.3s 0.5s
N 11,5 m/s;e: BWSH K 13 m/s

1 m/s fll 2. 14 m/s B, BB AR SR LUB I 89 05 X8
i R RIZ , I AT B i 15 sl IR A1k 5 24 0
PESE N 7.86 m/s 1 8. 89 m/s I}, JKJZ T &P
BT —~ B A 5 X ﬁkﬁ'ﬁiﬁ?ﬁ?ﬁﬁﬁﬁiﬂﬂﬂ%ﬂﬁ
SRS, HEFRWSHE 8. 89 m/s Wi X = &
BB &, PR (R A L 45 R 2R B Gisher &&
Mathur!'® 2256350 2 558 4 T AR 0 5 i 2 1) K o
WORE o RSG5 8 ZEWIF S 8 B0 R B /NS B0y ok B B &
RS FRBEGHER FE w,,, 5 BRIS T H B e/ N R w,,
A (8) L RO

S p=0.9~1.5 (8)

Uy
L) Gisher && Mathur!"® 2256 /0 5 15100 45 5 114 £
ANIEWCH BE 455 A (8) , B b > 1. 1 455 Gisher

&& Mathur' ") 22 B F5I 14 5o /N A3k B2 1) 1 BB
WO R w,, =10.11.5.13 m/s JEATE(ERIL, &
4 A = FPBEWVCHE EE R L 0.2 s g—NIf ] Al B, 2
NFEIBE R 0 ~0.5 s S E WA TR = F .

(c) 0.1s 0.3s

B4 ARERUWKETHIBEH K E & BRI TR 54

Fig.4 Spouted fluidized bed of titanium slag Solids volume at different superficial velocity
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