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ABSTRACT

The preparation of TiCy ;N3 powder by SHS in the system of Ti-TiH,-C (N, atmosphere) was investigated in this study. In
the preparation of TiCg ;N3 powder, the effect of gas pressure, compositions such as Ti, TiH,, C, and additive in mixture on
the reactivity were investigated. At 50 atm of the initial inert gas pressure in reactor, the optimum composition for the
preparation of pure TiC, 7Ny 3 was 0.75Ti+0.25TiH,+0.7C + 0.5NaCl. The TiC, N, 3 powder synthesized in this condition was

a single phase with irregular shape.
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Fig. 1. Schematic diagram of SHS reactor.

Table 1. The Properties of Raw Materials Used in This Study
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Fig. 2. Flow chart of experimental procedure of TiCN synthesis.

Materials Particle size (um) Purity (%) Manufacturer
Ti <45 99.9 Grand Chemical (Daejeon, Korea)
TiH, <45 99.9 Grand Chemical (Daejeon, Korea)
Carbon black <5 99.9 Shinwao Chem (Ilsan, Gyeonggi-do, Korea)
NaCl <5 99.5 Samchun Chemical (Daejeon, Korea)
N, gas 99.999 Chung-ang Gas (Dagjeon, Korea)
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Fig. 3. Phase diagram of Ti-C-N.
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Fig. 4. Combustion temperatures and wave propagating velo-
cities with various initial pressure of inert gas in reactor.

Table 2. The Combustion Possibility and Product at Different Conditions

Composition (mol) N, pressure (atm) Combustion (0O,X) Product
0.7Ti+0.7C+0.3TiH, 10 X
0.7Ti+0.7C+0.3TiH, 20 X
0.7Ti+0.7C+0.3TiH, 30 0] TiCy3Ng 7
0.7Ti+0.7C+0.3TiH, 40 o) TiCy3Ng7
0.7Ti+0.7C+0.3TiH, 50 0] TiCy 3Ny 5
0.7Ti+0.7C+0.3TiH,+ 1.0NaCl 50 X
0.7Ti+0.7C+0.3TiH,+0.75NaCl 50 0 TiCy 5Ny 7
0.7Ti+0.7C+0.3TiH,+0.5NaCl 50 ) TiCy3No7
0.7Ti+0.7C+0.3TiH,+0.25NaCl 50 0O TiCy5Ngy 7
0.7Ti+0.7C+0.3TiH,+0.15NaCl 50 o TiCy35Ng7
0.7Ti+0.7C+0.3TiH, 50 0 TiCy3Np 7
0.7Ti+0.75C+0.3TiH, 50 0] TiCy3Ng 7, TiCysNgs
0.7Ti+0.8C+0.3TiH, 50 ) TiCy3Ny7, TiCy7Ny3
0.7Ti+0.85C+0.3TiH, 50 O TiCy 3Ny 7, TiCy7Ng3
0.7Ti+0.85C+0.3TiH, +0.5NaCl 50 o) TiCy 3Ny 7, TiCysNg3
0.7Ti+0.85C-+0.3TiH,+0.5NaCl - 52 o TiC 3Ny 7, TiCyNg3
0.7Ti+0.85C+0.3TiH,+0.5NaCl 55 0] TiCy 7Ny
0.7Ti+0.85C+0.3TiH,+0.5NaCl 57 0O TiCy3Ng7, TiCy7Ny3
0.7Ti+0.85C+0.3TiH,+0.5NaCl 60 0 TiCy 3Ny 7
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Fig. 5. XRD patterns of final product synthesized at various
initial pressure of inert gas in reactor; (a)=30 atm,
(b) =40 atm, and (c) =50 atm.
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Fig. 6. Combustion temperature profiles with various NaCl
contents in mixture; (a) 0.75 mol, (b) 0.5 mol, (c) 0.25 mol,
and (d) 0.15 mol.
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Fig. 7. XRD patterns of final products with various NaCl
contents in mixture; (a) 0.75 mol, (b) 0.5 mol, (¢) 0.25 mol,
and (d) 0.15 mol.

Fig. 72 471273004 A48 wH-&AHE9 tigh XRDE
NaCl& 7}?‘3;} ZAg-oxE oA3] TiCy;Np,0l Ao =
e a% & 4= ATk Table 20 LrERA Ble} 7

I mol o4 EA HH MA <l
o °‘°MZ] 2= &4—% o T Ak oL Ao g
SWMER VIR &l dEnkgd] 29 2x71x] 22
7HA Z3HA 7] dj&e 1

Fig. 8& A9 %79l Ti+0.3TiH2+O.85C+O.5NaC1
ZAe EFEL 557]‘:}- HR2 7 7] A& A B
A7l ANk ARE AF A& F 9k A %
XRD® SEM AR YR Aoty 2ol B 4
© Hhet o] HEF AAEY 42 A Yo|e,
Zb A7 oF 3~5 umE YERN T Stk 3 JAEe
2 gHH LS ¢ F UM Fig 9= YEEH
5 JeEPRAT X,,=1.00 pmO| 3L Xs50=2

—

lOL
O
o

Ir

o M 2 o 3o



Ti-TiHy-C-NAO A4mkgol] 23 TiC, Ny B2l A= 41

200
150
2
‘@ b | = T Spm 11111z
S 100+
E
50 -
N - A
T T T T T T T
20 30 40 50 60 70 80

Oum 111112

Fig. 8. XRD patterns and SEM photographs of final product synthesized at optimum condition (0.7Ti+0.3TiH,+0.85C+0.5NaCl,
PN2 =55 atm)
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Fig. 9. Particle distribution of final product synthesized at optimum condition (0.7Ti-0.3TiH,+0.85C + 0.5NaCl, Py, =55 atm).
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