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Table 1 Sample preparation conditions

Fedh  BERERE /. RONRE SanivGil Ak Rt /

I (rrmin”") C B4 /% min
1 250 55 0.1 60
2 250 60 0.2 80
3 250 65 0.3 100
4 300 55 0.2 100
5 300 60 0.3 60
6 300 65 0.1 80
7 350 55 0.3 80
8 350 60 0.1 100
9 350 65 0.2 60
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Fig. 1 The height of the sample after deposition
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Fig. 2 Photo before and after sample settlement
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Table2 Zeta Potential test result of the samples
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Table 3 Results of orthogonal experiment

Tt H PObEER R OV AMEGIAERE BRIBET
DI -52.0 -51.7 -54.3 -51.2
D2 -51.4 -53.3 -53.0 -54.7
D3 -54.5 -52.8 -50.6 -52.0
&= -3.1 -1.6 -3.7 -3.5
BAKE 350 r/min 60 °C 0.1% 80 min
FRHE  SEGIHE R PP SV

2.3 FREERSH

HARGEALIERT IS B A 20 A7 BUER OB A R RTE A,
TEHUEL I AT A 0 5 AR — 1 0 A R m 2 o i
(1 8 SAEAh, A THI T R REEA  E  T
RTINS AN 3 FIE 4 B,

HiPEl 3a AT LU ARl 2040 BB OB 0R:
AR EE, TR, ok UM, 77
KAEB S PRRIZBAYRAEL. hiE 3b Al LI
AR L0 Bk PR RIRL I R DG B AREL
I, ARy sy, BoA T EHER G s kiR
AUBRAAE, HUEAIE—Z. dital s, 8 St
Al RN T IR LA 2

b) 8 SHEh
B3 HmmbiakaEE
Fig. 3 SEM images of the samples
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Fig. 4 TEM images of the samples

15 A3 PRI L I GO L R U A
BRI HER, T LU INE T . EDWHL A AT T
R TRy 2 1 R R R A A S AT . F ] 4a
AT, AT 42040 RVEK (R Uk 22 T LA A
)25 FE 4b BT LAV BT ISR B, 420 7 RUEK 1 4
PRAEHE L TWZEEENEZ, HEZEETE 2~3
nm Z[H],

2.4 H5MEILHH

i3 SEM Ml TEM ik, UESE T 8 5 4F dh kL
FIOE TWZENZ . A ERZN R, X
0 51 8 SHEA A TLL AN 43T, S5 R ANEL 5 PR .

HI S AT, 0 S AR B E R, FEZ9 1619 cm™
AR T 4T AR R (TIO, ) MIFRIEIE. 8 S
SIS ZEZ) 1072 em ™ ARV EL T —AALEE (SiO, )
FIRETENS s 7E2Y 1641 em™ AbHVBL T —4fkES (Zr0,)
FRAEDE . FULAT L, 8 S i 22 18T 19 2 M 1) fh 272 1
a3 AR AR A A

- 78 —



BigE, &
SKEM RIS - T OIS MR 5T

14

100
80
B
8 60
g
E
&
§ 40
20
0 L L L L L L A
4000 3500 3000 2500 2000 1500 1000 500 0
wavenumber/cm™'
Es5 #mBasheitE
Fig. 5 Infrared spectrum of the samples
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Study on Surface Modification of Titanium Dioxide by Zirconia-Silicon

Binary Coating

DUAN Haiting, HOU Qinglin, LIYilin, QIN Yan, RAO Juhua

( College of Life Science and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The surface of rutile titanium dioxide was coated with sodium hexametaphosphate as dispersant,
zirconium dioxide as coating agent and sodium silicate nine water as silicon coating agent. Nine orthogonal experiments
were designed to investigate the effects of stirring speed, reaction temperature, dispersant dosage and curing time
on the properties of rutile titanium dioxide coating. Sedimentation experiment, Zeta potential test, scanning electron
microscopy, and high resolution mass transmission electron microscopy were adopted to characterize the rutile
titanium dioxide before and after coating. The results showed that the dispersion of coated rutile titanium dioxide was
significantly improved. It was found that when the stirring speed was 350 r/min, the reaction temperature was 60 °C ,
the amount of dispersant was 0.1%, and the curing time was 80 min, the composite coating process of rutile titanium
dioxide was optimized.

Keywords: rutile titanium dioxide; composite envelope; neutralization; orthogonal experiment; zirconium

dioxide; sodium silicate nonahydrate
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