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Fig. 1 Flow chart for the preparation of nano- NNy
. . MBRLR A2
sized TiN powders
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Fig. 2 X-ray diffraction patterns of nano TiO;
powders nitrided at different ‘emperatures in
NH; for §a
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Fig. 3 TEM micrographs of nano TiN powders nitrided at (a) 800°C, (b) 900°C and (c) 1100°C,

respectively
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Fig. 4 Particle size dependence of prepared nano Fig. 5 ¥.ray diffraction patterns of the nano
TiN powders on the nitridition temperature powders nitrided at 900°C in NHj for holding
Holding time 5h 20 zud 5h, respectively
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Fig. 6 TEM micrograph of TiO2 powders with Fig. 7 TEM micrograph of TiN powders ni-
large partical sizes trided at 900°C for 5h from Ti; powders with

large partical sizes
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Fig. 8 TEM micrograph of rod-like TiO2 pow- Fig. 9 TEM micrograph of TiN powders ni-
ders trided at 800°C for 5h from rod-like TiO; pow-

ders
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R AL AL B BT T 7 900°C, /AL 5h il & B9 490k TiN \ri& &, a8, #
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R 1 BELREAR

Table 1 Chemical composition of powders prepared

Sample N/% 0/% Nitridation yield/%
Prepared powders 19.18 2.67 97.16
Standard sample 19.74 0.78 100

3.5 TG %1 DSC 4%
M A TG 1 DSC BFR T 44K TiN A EZ iy i@ tEme, B 10, 145 0HE TG
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£112034-04 - 4Ti0- (2)
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TiN+20, — TiO,+NO, 3)
4
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| e
2 !
s 19.43% 2
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200 400 600 800 1000 i 200 400 600 800 1000
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B 10 #oKk TN f i) TG £ B 11 %k TiN ¥ k6 DSC ik
Fig. 10 TG curve of TiN nanopowders Fig. 11 DSC curve of TiN nanopowders

MBI 10 HRTLLE B, 492K TiN BHRZE =S R g mig] 1000°C B, P8 E 19.43%, X
VAR TIN MR R A THBWEMRE, B 11 7 492.2°C & B 5 5 S 1 35 B8 73X
— K. FHHh NE 10 H3E 0] LUE Bl 40K TiN $H&7E 300°C EAH M 2 ERALR Y. TiN ¥
B E AR Ti205 B, WIS LN E 16.16%, 3 —# LT TiO, Bf, ¥HEFEL L1
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HI 495k TiN #14&7E 1000°C B E AL B =P R BA A Ti0; R R B4 H TiO,, &2
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1. Agk TiO, AEH, RAEKEERAEH LT 0K TiN &, Hl 4% 09996 TiN ¥
B B /N RLR 2424 20nm.

2. ARG RFH: 90K TiO, 7£ 700°C F 1 ¥4k R TiN, 7£ 800°C, & 4k 5h 442k TiO, &
%% 4k A TiN.

3. RALBEXFIK TIN MIAMNERAHEEW. EIABERE, TN BHEMRZ®
*.

4. TiO; WA R RS M BG4 TIN AN BAEREHB R M. Tio,
MR ERK, TN BEMRERK.

5. #K TiN WWEEZSH, 7E 300°C &k, ZE 1000°C E L E 19.42%, EL=9
A Ti, 03 #1 TiO, KR EH.
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Preparation of Nano TiN Powders and Influence Factors

LI Jing-Guo'?, GAO Lian!, ZHANG Qing-Hong!, SUN Jing!, LI Wei!

(1. State Key Lab of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of
Ceramics, Chinese Academy of Sciences, Shanghai 200050, China; 2. Institute of Materials, Shandong
University, Jinan 250061, China)

Abstract: Nano TiN powders were prepared by the ammonium nitridation method using nano
TiO; powders as starting material. The effect of nitridation reaction conditions on the properties
of nano TiN powders was studied. The purity of nano TiN powders was analyzed by the chemical
method. The thermal stability of nano TiN powders was studied by the DTA-TG technique.
The experimental results show that nitrided at 800°C for 5h, nano TiO, powders are completely
converted into nano TiN powders. TEM micrographs show that the size of nano TiN particles is

about 20nm.

Key words nano TiN; nano TiO,; preparation; influence factors



