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1-gas source; 2-pressure reducing valve; 3-drying tube;

4-needle valve; 5-gas flowmeter; 6-ball valve; 7-TiCl,
evaporator; 8-temperature controller; 9-reaction chamber;
10-purification plant
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Fig.1 Schematic diagram of CVVD apparatus
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flowmeter; 6-temperature and pressure monitor; 7-electrical
heater; 8-condenser; 9-back pressure controller; 10-seperator;
11-needle valve; 12-liquid collector; 13-GC; 14-wet gas
flowmeter
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Fig.2 Schematic diagram of super-critical pyrolysis
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Fig.3 XRD patterns of TiN (a) and TiO, (b) coating samples
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Table 1 Coating stress of TiN and TiO,

Coating Crystal plane do/nm F/GPa

TiN (111) 0.24537 -0.3750
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TIOZ

(101) 0.24870 -0.8034
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Fig.4 SEM images of the surface for 304 blank tube (a), 304
blank tube after pyrolysis (b), TiN coating (c), and TiN
coated tube after pyrolysis (d)
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Fig.5 SEM images of the surface for TiO, coated tube samples

after the hydrocarbon fuels pyrolysis: (a) TiO, coating
and (b) TiO, coated tube after pyrolysis
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Table 2 Elements of TiN and TiO, coatings

TiN coating TiO; coating
Element
wl% at% wl% at%
N 21.69 48.65 0 0
Ti 78.31 51.35 56.26 30.05
() 0 0 43.74 69.95
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Coefficient TiN TiO, 304
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Preparation and Anti-coking Effect of TiN, TiO, Coatings in Microchannels

Wang Jia, Tang Shiyun, Zhu Quan, Wang Jianli, Li Xiangyuan
(Sichuan University, Chengdu 610065, China)

Abstract: In order to inhibit the metal catalytic coking, a TiN coating was deposited on the inner surface of stainless steel oil duct with the
internal diameter of 2 mm and the length of 700 mm by chemical vapor deposition (CVD), in the process of which the deposition
temperature was set as 800 <C for 2 h. Furthermore, the TiN coating turned into TiO, coating in oxidizing atmosphere at 700 <C. The
coating’s morphological features and textures were characterized by SEM, EDS and XRD. As shown in SEM, the surface of the TiN and
TiO, coating prepared by CVD, is continuous, close-packed and homogeneous. According to the observation of EDS, both of them are
stoichiometric. The results from XRD indicate that the TiN in the coating has cub phase and the TiO; has rutile phase. A supercritical
cracking system was set up for preliminary evaluating of the coking inhibition characteristic of two kinds of inhibitors and with some
hydrocarbon fuel A as feedstock. The results show that compared with the 304 blank tube, the duration time of fuel cracking at high
temperature is enhanced obviously in TiN and TiO, coating tubes, and the anti-coking performance of TiN is more significant.

Key words: chemical vapor deposition; TiN, TiO, coating; super-critical cracking; anti-coking
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