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Study on the effect of the particle size of hydrolysis seeds prepared
by industrial titanyl sulfate solution
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Abstract: With industrial titanyl sulfate solution as raw material, the hydrolysis seeds were prepared by
sodium hydroxide solution neutralization method, which is commonly used in titanium pigments pro-
duction by sulfuric process. And under different raw material indexes and process parameters, the
changes of the seeds particle size stability were also investigated. Then the seeds with different particle
sizes were used for hydrolysis, and the correlation between particle size of seeds and that of metatitanic
acid was studied. Furthermore, under the condition of fixed salt treatment, the influence on the particle
size and reducing power of the subsequent rutile titanium white was studied. The results show that with
the increase of TiO, concentration, F value, Fe/TiO, of titanyl sulfate solution and NaOH solution con-
centration, the particle size of seeds increases under the same stability. With the increase of the ratio of
NaOH/Ti0,, the preheating temperature of titanyl sulfate solution and NaOH solution, the particle size
of seeds decreases under the same stability. With the increase of aging time, the stability of seeds de-
creases and the particle size of seeds increases. With the increase of seeds particle size, Ds, and span of
metatitanic acid obtained by hydrolysis gradually decreases, and the grain size of metatitanic acid
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slightly increases. The SEM average particle size and standard deviation of the corresponding rutile ti-
tanium white sample gradually decreases, while the Tcs and Scx of the sample increases.
Key words: titanium white, hydrolysis, seeds, particle size, metatitanic acid
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Fig. 1 Influence of the F value of titanyl sulfate solution
on the particle size of the seeds

RGBT F ARSI, SRR RS e T A A% iR T
Dy, 1 8.5 nm ZFAIENNE 16 nm. {HAAEZIE, L
W FHAE 1.75 ~ 1.85 B, BARESEME A& e i (g
W1 AR, (SRR RIRAE D, A19A S IR A a3

A b, BMEER FERSHITE 1.75 ~ 1.85 IR
ANVEFEPY, db AR T B i i s TR] A TE AR Ak, (H
AR AR EIAERE T, P ALSERR SRR R R T,
DR ML R (18R M A P 5 e A A 5 K s, I
HAE FAHPE S R 2: R RIEN T, Xt B
TR 2R Z LA R A Fe e ke d i, (3
TR ERTR A 5 B 22 SR (UL 2.3 PSR 2551 ) .
2,12 BRIRERERHE

PRAFER RS AR AL, a3 in A ali-E ok
B S0 R R R AR B, AN [R)ER B L ARG SRR A 1)
AN 2 s, B BRIBARER FLAE 0.21 ~ 0.41 )
T PRI N3 0, el 21 SRR RS M B A T R B ) 328
K RS E MG AR I Dy, Bl G BREK L 13 finig
Wik, (HFEERER LL 38 N & 0.36 LG, fhFh Dy, 38
TRARZE .
2.1.3 Bk TiO, WA

PREFER L AR AR AN AR, 33 in AR 7K ] 2
BRI TiO, MREE, TiO, ¥R FE A [ X i P ks 428 1) 52 i)
WK 3 . B KR TiO, ¥ FE /1 150 g/L B8
2200 g/L LA _E, Jinok} 2 e e 2 A 4% BT 55 B 1]
B, FRRLAE Dy, W FEHLS5 I/ NR IS nl 20



1 T, A5 TV BRI # 7A f ARLAR S R IS - 37 -

K Wi BR ¥R BK F = 4 H B EK M TiO, MR 7E
180 ~ 205 /L, MLy [ N i % TiO, ¥ B 55 A, i i
Dy, BRI A ™ VS B HIERR Tio, W
FEAER MBI N30

10F K 12

[} [8] /min

0.20 0.25 0.30 0.35 0.40 0.45
Fe/TiO,
2 AEREA X BAAIE R R0
Fig.2 Influence of the TiO, of titanyl sulfate solution on
the particle size of the seeds
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Fig. 3 Influence of the TiO, concentration of titanyl
sulfate solution on the particle size of the seeds

2.1.4 BRI E

TC AN [ J e 38 ) S SR A R VA Ry o]
B8 TR HIRIRL, AT 2% X AR 3 R 1 1) S
SR 4 PR . Bl A B T NaOH Jot i VK B2
5% 4N ZE 25%, DIUARLE] SRR RS T A4S T 55 B[R]
AR E M A AR IR Dy, #4952 W5k
22 T ASEO IR AR E M iR
221 BRIRTTAAR

fii] 2 HLAth 25 A AR, BIFSE T RV T AR 8 % iy

e P RO B (R 52 i), 25 RN S B, B Bk
TR 30 °C #9mE] 100 °C, ek R AR
ST s T T %) T Ol b e, BB TR B A 70 ~
100 C B}, fhFpgeE A4 I i VLR B) SR — 3,

Wil 5 A VR B 3G, AR AR RS M A AR B Dy, iR

PR, SR A ARG MR o, A
T P R AR TR B SR S B

K/
FEARARRIAY Do, W]

50 15

- = DIVREEIRR A SR B IF ],

45 R ETE A M D,, "

40 | J/

351 / 13
£ , g
£ 30 F K 12 5:
= 25t . Q
j==q

111

20 -

15} x 10

10 L 1 1 1 1 1 9

5 10 15 20 25
NaOH% % /%

4 NaOH &k B3 BT RI 00
Fig. 4 Influence of the concentration of NaOH solution on
the particle size of the seeds
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Fig. 5 Effect of preheating temperature of titanyl sulfate
solution on the particle size of the seeds
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ity of the seeds
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Table 1 Particle size of seeds and corresponding particle
size distribution of metatitanic acid
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Fig. 9 SEM images of the obtained rutile TiO, (from left to right, the samples were A, B and C, respectively)
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