Analysis of Various Metal Carbides and Metal Carbonitrides
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Quontitative and qualitative analysis of WC, TiC, VC, TaC, NbC, TiN, VN and
these solid solution were investigated.

Metallic elements was detected by X-ray fluorescence spectrometry. This
method was useful compared with emission spectrometry. Nitrogen was detected
by the classical Lassaigne test.

For the determination of nitrogen in metal nitrides and carbonitrides, the
ordinary Kjeldahl procedure was attemptd. The results was almost satisfactory.

The determination of metal in the monocarbides or the monocarbonitrides
was calculated from the weight of the metallic oxide residues. It was found that
this method was simple and precise in compared with another method.

Whereas in the case of binery solid solution of the type TiC-WC and TaC-NbC,
metal content was determined by means of X-ray fluorescence ayalysis.

Determination of metal such as Co in the metal carbide could be obtained
from the hydrochloride solubility.
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Table 1
Tablel Properties of sample used for the analysis
Sample Elements and Components
Imported goods
A W, Ti, Ta, Nb, Co, Wax
B Ti, N TiN-TiC (70:30)
[ V. N VN -VC (43:57)
D Ta, Nb TaC—NbC (95: 57
E W, Ti WC -TiC (70:30)
Reagent
TiC Ti :785%,T.C:19.3%.F.C:02%
TiN Ti :79.11%, N:20.25%
v e Vi79.3%, T.C:16.46%, F.C:0.04%
V N V:77.65%, N:21.34%
TaC Ta,Nb :926%,Nb : 4%, T.C:665%,F.C:004%
NbC T.C:11.26%,F.C:0.12%
wC T.C:6.12%, F.C:0.05%
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Table 2 d value measured from x ray diffraction
patterns 222
dA
(hk1) d JCPDS
111 200 220 311 222
Imported goods A
B 2460 2130 1507 1286 1.231
C 2396 2079 1470 1252 1200
D 2569 2225 1574 1341 1.286
E 2493 2159 1527 1301 1248
Reagent
TiC 2506 2169 1531 1306 1.250
TiN 2460 | 2130 | 1502 | 1281 | 1225 Fig.2
ve 2415 2092 1474 1257 1203
VN 2400 2074 1468 1250 1196
TaC 2576 2231 1576 1343 1286
NbC 2590 2241 1584 1350 1292

83

CrKa
WwL#

CoKa WLA,
Criks TaLa
i

WLr
Tika CoKA NbKa
WLATKA WLU Ny B

80 70 60 50 40 30 20 10

X-ray fluorescent spectrum

X
111 200 220 311
d Table 2
Table 3
Fig.1




84
23 1983

Table3 d Value of JCPDS cards

JCPDS o d A
Compound Composition (hk 1)
Card NO. 111 200 | 220 | 311 222
TiC 6- 614 |C:153% 251 2179 | 1535 [ 1311 | 1255
TiN 6~ 642 244 212 | 1496 | 1.277 | 1223
v C 1-1159 |[C: 14 % 240 207 | 147 | 125 120
V N 26-1252 | N:18% 2361 | 2045 1446 | 1233 | 1181
TaC 19-1292 T.C¢6.32%,F.p:0.27% 2571 | 2227 | 1575 1.344 | 1287
NbC 10- 181 | C/Talchem):0.973 258 | 223 | 1580|1348 | 1290
B-WC-x 20-1316 2429 2107 | 1495 | 1277 | 1221
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Table 4  Analytical results of Sample
Metal Content (%)
Nitrogen (%) - - . Atomic |
Giravimetric determination X - ray fluorescence Absorption
Sample
Measured [Nominal| Measured | Nominal |Measured | Nominal | Measured
I mported goods 75(T1i) 9.7(Co )
A 165 147 78.0 788(Ti)
B 104 About 78.7 78 ~ 81(v)
11.0
C
D 4.3 44(Ta)
E 264 24.0(T1i)
Reagent
TiC 79.5 795
TiN 20.1 203 770 783
vV C 79.9 793
V N 16.7 213 769 777
TiN-TiC(50:50) 10.6 105 785 787
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