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Experimental study on the fluidization quality of hot carbonized
slag beds under slurry injection
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Abstract: A thermal simulation test system was established for the purpose of investigating the actual
return slurry conditions in a fluidized chlorination furnace for hot carbonized slag containing titanium
carbide. The limit of liquid phase entering the fluidized bed layer of carbonized slag, the correlation
between the actual amount of liquid phase entering the bed layer after superheated evaporation and the
amount of liquid added were studied. In depth analysis was conducted on the aggregation and disper-
sion behavior of carbonized slag particles in the fluidized bed with liquid phase intervention, as well as
the changes in fluidization quality indicators. The results indicate that when liquid phase is introduced
into a carbonized slag fluidized bed with relatively stable pressure pulsations, the liquid bridges solid
particles, causing them to agglomerate and leading to a sharp increase in bed pressure drop. In instances
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where the quantity of liquid phase introduced into the carbonized slag fluidized bed is comparatively
minor (with a liquid-to-solid ratio of less than 0.005), the agglomerated particles can undergo disaggreg-
ation and dispersion as a consequence of the mixing and shearing action of the fluidizing gas and the li-
quid absorption by the solid phase. This process serves to restore the bed pressure drop to the gas-solid
fluidization state, obviating the necessity for liquid phase introduction. Conversely, as the liquid-solid
ratio increases to between 0.03 and 0.10, the fluidization quality index remains relatively stable, whilst
the standard deviation of bed pressure drop pulsations decreases significantly, indicating enhanced fluid-
ization quality stability in the carbonized slag bed. In conjunction with online thermogravimetric track-
ing, it was ascertained that under the test conditions of this study, the amount of liquid entering the car-
bonized slag fluidized bed exhibits a satisfactory linear correlation with the amount of liquid added.
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Fig. 1 Schematic diagram and actual device diagram of visual experiment
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Table 1 Comparison of raw materials between field experiment and simulation experiment

Research subject Solid phase particles Fluidized gas Slurry
On site fluidized chlorination furnace Titanium carbonized slag Cl, Slurry of containing TiCl,
Visual weighing test furnace Titanium carbonized slag N, Talc powder slurry
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Table2 Comparison table of apparent velocity of fluidiz-

ing gas
idived Apparent velocity /(ms™)
Fluidized gas Condition 1 Condition 2 Condition 3 Condition 4 Condition 5
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1.2.4  IRWERW I E

)k s A AL V\]Lw}%%%th TiCl, B AH W 5
H136.4 °C, ANVETH T TiCl, WOAH FE A By &
o 0.15~0.30 g/mL, F|HRWEP KA RE N
480 ~ 570 °C W N EA T IR R 8 B HREA Y H 1Y,
SEBRat R AR VR S AR AN AR A e B Y A
fbo Ak, ZERGESRE T ST o R T, S ROCE ., 5
SREU 25 8 T /K B Tolk TiCl, WAH , A 5000 k¢
TiCl, AYREPE 5 Py >fe A 22 4 UG 5 [ AR e AL
VR AR E L ANV T K T AR, e i Bl 30 A s iy
Ve A S B A R KSR AR Tolk TiCl, YRkt T

PESHAIAL DS Tl SRR R AL
Py RS S S AN PR AR B2, 7 R iR PR EE T
108 T R AFAH S T ARSI B A IBCEA, ] A S8 DL R TR
ZECHAR | [ AR SR R S PR Stk A R 2
TACIRZS AP B, Bl 2 S50 2 X2 B 2 WLHL
il 5 e MR BT oK o

TERIE WS R b, B e ol sk 1y H i

AT, BTSRRI IR 2 T S AR SRR 10 18 B

1Z|K i, BURERRR R, TR Z W B b (my/m,) 3R
s SN, ISR R H RIS 73 HITE 480, 510,
540, 570 C BYRSARE FAF T, BB 4 PRJZ R [
Jo i PO RSE BRI A o 1R P A [R) oA [ o e ek
I#6] 7 B A e JURCRH T e, 728 W 1 s A o e ) 7 =X
FB
1.3 RSB EIENHE R

TSR )2 R 8 i i AL PR 2 T AL i B 4
WA E Z R AR o X0 LU m A 5 i i Ak 4
BF S5 BKEhAR R 22 o, VE AL B i PR
b, FRA(3) ~ (5)

Ap
F=—"-x10* (3)

fp

1 N

— Y
o,= mn;(l?n p) (4)
5o y (5)
=N

A, FRRAAREG Ap 2 N i 5 KRR 1A
FEFERK S-S, Pa; £ 0 IR RE D SRR pol s )
BBV YIME, Pas o, 9 I ST BK Slibr e 22, Pas Nl
RFERIRRS p, N BR8]

120 (3) A (4) nl 1, AL TR £ F o), B
I8 Ik sl P SR/ N, TR g Tk sl A0 3 i vy, ¥ A Jo
5 T T WK B b v i 2280, Ui A PR T2 8 2l i 2
UK, Yok, Rz, WA RE s, P, 5
NRSRACE RS T T bk Shhr i dn 22 A EAL A Ui 1L
it

2 ER5it#

2.1 WA A T RALE TR Z 1 AR (T
PRJZ 5 77 ik sl g2 S B R 2 3t AL R 285 1) T 2 4
TESH UBRELE ik b R Z A Hh 161,
236 A 0.19 my/s(5 S BR & Ak I 3 A
0.12 m/s A4, W3 2) R, 7E RS LA X R e
(AR P T8 A 23 PR I A T) 2 P YRR P AR 61 o 2 L



534

2R, A5 O AT IR AT PR A o B R TS - 35 -

my/m, FR)TEOUT , LA h 2 AR R AR A
WIRIZR S Bk shthZe. 18] 2w (a) (b) 73 dt

35
@ gy
30} Lk %
s 25 wed
< .
g 20t
3
2 _
2 LSr— m/m=0 Ly
E — mym=0.005 Wy YAttt
Lo n/m=0.010 ——mym=0.150
—— m/m=0.030 —m/m=0.200
0.5 F—— m/m=0.050
— m/m=0.100
0 . . . . . . .
20 0 20 40 60 80 100 120

Time/s

BRALRZ m/m, 5354 0.00 ~ 0.20 F1 0.30 ~ 0.40
1 LR R g ik sl 2k

6.0
55l ®
50F
4.5+
4.0+
35¢F
3.0F
25¢
201
1.5¢
1.0r
0.5

— my/m=0.30
— m/m=0.35
— m/m=0.40

Pressure drop/KPa

80 100 120 140 160
Time/s

0 20 40 60

(@)m/m=0.00~0.20; (b) m/m.=0.30~0.40
B2 wERLKEES Bk 2

Fig. 2 Pressure fluctuation curves of carbonized slag fluidized bed
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