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Comparative study of dispersion performance of the zinc and
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Abstract: In this paper, the effects of TiO, concentration, pH of the dispersion system and surface ad-
sorbed chemical ingredients on the zeta potential of the zinc and aluminum salt treated rutile titanium di-
oxides produced by the manufacturer were systematically studied. The differences of the dispersion sta-
bility of the zinc and aluminum salt treated rutile titanium dioxides were compared and analyzed. The
results show that with the increase of dilution concentration, the dispersion of aluminum series becomes
more and more stable, while that of zinc series becomes unstable. The pH of the dispersion solution in-
creased from 4.0 to 10.0, and the zeta potential of the aluminum series primary product was more signi-
ficant than that of the zinc series primary product, that is, the aluminum primary product was more eas-
ily dispersed and stable. After surface desulphurization and dehydroxylation of primary products, the
variation of zeta potential of aluminum and zinc series primary products with pH did not change, which
proved that the surface adsorbed chemical ingredients were not the fundamental influencing factors of
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differences of dispersion of the two series primary products. It was further proved that Zn’** or AI'* dop-
ing was the root cause of the difference of dispersion stability of the two series primary products

through the single salt treatment and calcination test in the laboratory. Moreover, the calcination temper-
ature had a significant effect on the surface charge of the primary products, and the effect on the alumin-

um series primary product was more significant.

Key words: titanium dioxide primer, zinc series, aluminium series, dispersion property, zeta potential
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Fig.1 Change trends of pH and zeta potential versus dispersion concentration of on-site TiO, particles
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Fig.2 Trend of zeta potential as a function of pH in dis-
persion of on-site Al/Zn-doped TiO, particles
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Table 2 Ion dissolution data of the on-site Al/Zn-doped
TiO, particles under different pH conditions
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Fig.3 Trend of zeta potential as a function of pH in dis-
persion of on-site Al/Zn-doped TiO, particles after
desulfurization
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Fig. 4 Trend of zeta potential as a function of pH in dis-
persion of the on-site Al/Zn-doped TiO, particles
after dehydroxylation
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Table3 Aggregate particle size data of on-site Al/Zn-
doped TiO, particles
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Fig. 5 Distribution curves of aggregate particle size of on-site Al/Zn-doped TiO, particles



. 44 - W 2k K

2024 45 45 4

%

—e— Zn-900

[«
, up e
E

zeta HLV/mV
|
W
S

4 5 6 7 8 9 10
pH
Bl 6 SCIOEHSRA—HhAMEYIGRA] zeta FR{LRE pH TS
Fig. 6 Trend of zeta potential as a function of pH in dis-
persion of Al/Zn single-doped TiO, particles from
the laboratory

HE— 2B AR L Zn™ F0 ALY R — R A B )
it zeta FLOZEE pH AR AR S, B3 L3k PO~ b

(1) zeta HELAV T pH (B ECHE E AT S n1 A 305 53 B,
ERANE 4 . tEE ST, AR A 0 BT
F— IR0 R AL XHE Y A PR ) i B AR G . H 8
T 22 PR K ZITE 14 ~ 23, A1-950 (1) — KI5 %t
(2 (EHEER W) ) 2.575 F111.920, A1-990 FY—
YRI 28 0440 X 22 (843 BB BEER 91 5 1 Zn-900 A1
Zn-950 & 2.256 F12.911,

HARZE T T AL AR I 5 T,
BR R R R R B A H, ERH BRI B
B, XN Zn AL BB TR AR H fR S
B A S EUS A MR, AN F1E TiO,
ik R B 2, P T &40 TiO, Pk
FIN T rME | b W B A A0 45 A AR I 25 S v,
2T RE L ST R0 5 43 H0 pH Ao Bk i 2
A2 S

R4 KGEFARP—HMIEBY)M zeta BALS pH A MUEER
Table 4 Linear fitting results of in dispersion of Al/Zn single-doped TiO, particles from the laboratory

ERAb B Jindet/% BRI/ °C BLAE R % A A R-Sq/%
900 99.43 Zn-900 = 20.44-7.165pH 92.22
ZnO 0.10
950 99.47 Zn-950 = 14.56-6.510pH 89.15
950 98.67 Al-950 = 28.90-9.085pH 89.16
AlLO, 0.30
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