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Study on Reducing the Loss of Titanium Liquid Entrained
in Ferrous Sulfate Filter Cake

Zheng Chenggang Liu Juexin Ye Shichao
( School of Chemical Engineering Sichuan University Chengdu 610065 Sichuan China)

Abstract: Adopting the technical route of experimental research combined with the industrial production
this paper determined the solubility of ferrous sulfate in water to explore its crystallization kinetics charac—
teristics and investigate the filter cake liquid content with different crystal sizes.Simulation and prediction
for the ferrous sulfate crystallization via the current vacuum adiabatic cooling batch crystallization process
with seed crystal added were carried out and the working equations of systematic vacuum degree crystal—
lization temperature cooling rate and evaporation rate were obtained.The whole crystallization process does
not produce new crystal nuclei realizing the rapid growth of crystals.The crystal size of controlled crystal—
lization is increased by 3.8 times than that of the current process.The amount of titanium liquid entrained
in the filter cake is reduced by 48% which effectively reduces the loss of titanium liquid.
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Fig.1 Experimental setup of stirring crystallization
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Table 1 Thermodynamic data of ferrous sulfate
heptahydrate crystallization in water
/C FeSO, /g FeSO, « 7H,0 /g
18 18.99 41.25
20 20.49 45.18
25 24.14 55.24
31 28.54 68.44
35 31.26 77.25
100 g
2.2
31~18 C. 2.5h
0.375 mm
2, 2
2

Table 2 Average crystal size with different seed amounts

/g /mm
N 0 0.170
2.0 0.653
2.5 0.688
3.8 0.506
31~18 C . 0.375 mm

25¢g
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Table 3 Average crystal size and growth rate with
different crystallization time

/h /mm x108/(m * s71)
2.16 0.629 3.267
2.5 0.688 3.478
3.16 0.722 3.050
2.3
10 min
80 kPa
4,
0.764 mm
0.7~0.8 mm,

4

Table 4 Mother liquid content with different crystal sizes

/mm 1%

0.170 5.23
0.518 2.82
0.764 2.59
0.866 2.55
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Fig.2  Crystallization device diagram of black
titanium liquid

3.2
dC dW dM
W—+C—+-—"=0 1
do do Rde (1)
M kg, W
kg, C kg /kg
;0 s, R
R=1.829,
dw, dWw
_dil’/: ‘¢ (2)
do do do
W, kg, W, kgo
W, dm
=0.829 — 3
de Rd6O (3)
—F dr —dm_ % (4)
“d0 " do ™ de
r, kJ/kg; r,
k] /kg; F kg; ¢

kJ/(kg + C) o
1 C=a+bT
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b=0.007 38 kg /( kg *+ C) D, kPa,
dC dT
—=b— 5
do de (5) 4
(1) ~(5) (9) .(10) .(11)  (13)
dT dM
g =" 6
h de de (6) 3,
6
B=(bRWr +RCFc;) | (1-0.829C) r(,—RCr, (7) 4 )
(6)
d%T d%M 341 025 14 140
B=— (8) 3t 1 135
de de 30+~020¢ ~130
'S 107 |
(8) 10 S 2BIE I
Tl, =T, a6 8 “mzo%
! 2 E 249 c¥| 8
dr 3k,p,GLoN E _EJO.IO- :l 1.5§§
1n == JX‘ il Sl 9k vE e 4 :M. N
A6 J5- B i 201%00s| - 4 ) w10
2 3 B SRR AR 105
d'r :_6k1.pSG LN 18 . il | | ?%2@%
de* |,_, B o0 0% 20 20 e s0 100 120
. 45 A 8] /min
kw, ’ps
kg/m’; L, mm; N o 3
(8) Fig.3 Optimal controlled equation curves
3kp,LoN . 2 >
T—TO=M[1(GG) +(G0) +(Ga) ] ) I RO IR I
B 3\ L, L, L, 4o — A R AT
(9) & X oo KRR
d7_3kp.GNLof (GO\* (G -
——:Q[(—Q) +2(—0)+1 (10) 2
aw- ) L, I
(D.(5)  (10) 1
dW, 3kp GNLIT1GO\: (G
d=p§[(f) 2]y N
0 B 0 0 0 20 40 60 80 100 120
45 fib B[] /min
&= bRWr +(1-0.453C) Fep, / (1-0.453C) ry 4
~RCr, (12) Fig.4 Comparison of system absolute pressure between
A factory and optimization in this work
4 030. 208 3.4
p=0.133exp| 18. 668 6————— (13)
(T-A) +235
p kPa; T-A °
Ce
14 o N
4 030.208
p,=101.3-0.133exp| 18.668 6—————————
((T-A) +235) 0

(14)
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