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Table 1 Effect of PAM dosage on the particle size

distribution of metatitanic acid
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Fig. 1 Effect of PAM dosage on the specific surface

area of metatitanic acid
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Table 2  Effect of stirring speed on particle size distribution of metatitanic acid
PSR P H R/ (r - min™) D, /um Dy/pm Dy/um D, /um #5 1% (Span)
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A-8 420 1.49 2.53 4.84 2.92 1.32
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A-10 660 1.02 1.76 2.92 1.89 1.08
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Fig. 3 Effect of stirring speed on the specific surface

area of metatitanic acid
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Table 3 Effect of hydrolysis time on the particle size

distribution of metatitanic acid
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A-17 365 175 314 668  3.78 1.57
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Fig. 4 Effect of hydrolysis time on the specific

surface area of metatitanic acid
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Fig.5 SEM pictures of metatitanic acid under different hydrolysis time
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Table 4 Unit—cell parameters of metatitanic acid
with different hydrolysis time
B(101)  L(101)/nm
0.011 10 11.2

T i a/nm ¢/nm cla

A-11 0.380 6
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A-13 0.3800 09149 2408  0.01188 11.8
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Table 5 Verification test results

TR D,/pm Dy/pm Dy,/pm D, /um #5 3 (Span) R A (m®-g™")  TiO, 4l /%
P-1 1.44 2.46 4.58 2.81 1.28 264 99.54
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T AU ERTR , B9 T 4% T 2 S50 Bk Rk A2 I Eb
TR HLERL, 5 H LU E2L5 8.

1) Tl BRI — 20 K A v 1 25 D K R A 2R I,
BTN A3 G (PAM) I 2, T UK ™= i i) B
T HE 5 (>0. 9%) B, 2 PAM 2 551K A%
D28 B8, 18 TN 7K i A 22 266 B O 5 ) R A B IR bz —
YR A 3R Aol FL 25 4 B0 b, B0f b 2 v R I T
T PR, n] LU PAM 43 FEERT DL A6
J'&  FETE A R A (B M 540 v/min 5, 3
S 114 B DI VE FH 23175 & i Bk TR J0RE 2 A Al P 5% o6
BRI 1 Ll 2 T RRRAR AR 5 365 > 8 /K fige Bsf ], mT A il
25 A G Al BR TR — VR AR 3 3k 55 3 A A T T R R
ZALR AR AR Lb R 1w AR S 3G K, (HK i L
2.65 hBf, PAM A iy i PR M A 15 320 7 2 1 | ] B g
BRTR 45 1) BU% AL FLBR B L 3R T AR OT 4R 10

2) Fe AR KR T2 S 808 43 B0 (PAM) il 4
0.9% . $i $F 420 r/min | 7K fif B [8] 2. 65 h, b 55 7
T, e KR 77 a7 24 L 2R T AR GA 262 mg, MR
J& TiO, 4 FE 98. 54% , V- ¥R 42 Dav K/ 2. 65 ~
2.95 pm, P T 5 2% (GB 1886. 341—2021) 544k
2% (GB/T 19591—2023 ) hrifE.,

3) 150 il s K R = BB Y TiO, 454 , HA
IRPERT, HAm KR & A K oK 4r F R 2k i
FRAR o A Bk R U 22 S AN RO 22 RO S8k, 20 /N
RLES Ty 38 1o B IR LR A Ak 1A SR 18 K Al K
1R P SR AR LA SR A 2[RI AE AR 1) 22 L5 A0 38 K T D
BRI L T AR

3) % .20y vy L 32 T AR i K R FLASE Ak A 7 4
HEHT 7 2, T A5 1 e bb e AR RLAR 4 A 2 AT 1Y
T KR A T4 3 — S AL B TE BT 28 v it A R Y 1
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industrial titanyl sulfate solution regulated by polyacrylamide
WANG Qinghong', WU Yue', DU Xiaoyang', MA Lan"?, TIAN Congxue'”
(1. School of Vanadium and Titanium , Panzhihua University, Panzhihua 617000, China;

2. Vanadium and Titanium Critical Strategic Materials Key Laboratory of Sichuan Province , Panzhihua 617000, China)
Abstract: Conventional hydrolysis via the sulfate process produces metatitanic acid exhibiting broad particle size
distribution, low specific surface area, and inadequate purity, which severely limits its applicability in high-end
fields such as battery materials and catalysis. This study innovatively developed a dispersant-regulated one-step
hydrolysis process for preparing metatitanic acid from industrial titanyl sulfate solution. Using a single-factor
variable method, we systematically investigated the effects of parameters such as dispersant polyacrylamide (PAM)
dosage, stirring speed, and hydrolysis time on metatitanic acid properties. The co-evolution mechanism of particle
size distribution and specific surface area of metatitanic acid was explained by experimental results and
characterization results, and the following main conclusions were obtained. The optimum hydrolysis process
conditions were as follows: PAM dosage 0.9%, stirring rate 420 r/min, hydrolysis time 2. 65 h. Under these
conditions, the average specific surface area of metatitanic acid was 262 m*/g, the average purity of calcined TiO,
was 99.58%, and the average particle size range was 2. 65-2.95 wm, which was better than the food grade
standard (GB 1886.341—2021) and nano grade standard (GB/T 19591—2023). The prepared metatitanic acid
has an anatase TiO, structure and has colloidal properties. The metatitanic acid contains a large amount of water
molecules, hydroxyl groups and sulfate radicals. It is easy to form coarse metatitanic acid aggregates by Ostwald
ripening and agglomeration. The porous structure between the aggregates increases the specific surface area of
metatitanic acid. The hydrolysis mechanism reveals that the dispersant reduces surface tension through a long-
chain adsorption layer, inhibits dense particle packing, accelerates nucleation rates, and promotes the formation of
fine, porous metatitanic acid. This process is simple, green, and efficient, providing a new pathway for the
industrial preparation of battery-grade high-specific-surface-area metatitanic acid and advancing the high-quality
development of high-performance titanium dioxide.

Key words: industrial titanyl sulfate solution; metatitanic acid; one-step hydrolysis; polyacrylamide (PAM) ;

specific surface area; influencing mechanism; hydrolysis mechanism



