
93

,
- -

[1-3]. -
, -

 3985° [4] -
.

, TaC -
1500-2500°

[5, 6],
-

.
-
-

(~1200° )
, -

-
-

.
-

Ta2O5-C
1 -

- [7] 0 58 . % -
, -

TaC1-x -
[8]. ,

-
 ( TaC

Ta2C) -
,

« + »  ( -
),  « 2 + » -

 ( ),

(0,3 < C < 0,5 – . 1).
, -

:

Ta2O5(c)+7C(c;graphite) = 2TaC(c) + 5CO(g),
(1)

Ta2O5(c) + 6C(c;graphite) = Ta2C(c) + 5CO(g).
(2)

(1) (2) -
Ta2O5 TaC -

-
Ta2O5-C -

Ta2O5:C (1:7 1:6)
298,15h2773,15

661.665.2
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 1I10-1h1I10-6 -
,
 ( -

) [9].
-

25 , -
- -

298-2773 :
(c;graphite), (c;diamond), (c), 2 (c),

(c), Ta2O5(c) ( )
n ( = 1-5), , 2, , O2, 3O2, 2O, ,
O2, , 2, 3, 2 , 2 2, 3 3
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-
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(3):

15( ) + 3 5 11 ( , .) =
= ( 5 11)3 12( - ) + 3 1( ), (3 )

( 5 11)3 12( - ) + 5 11 ( , .) +
+2NH3( , .) = Ta(OC5H11)5(p-p)+
+2NH4C1( ). (3 )

– -
–

.
-

 (
– (V) Ta2O5).

Ta(OC5H11)5

-1 ( -

p (298.15),
I -1I -1

Sp(298.15),
I -1I -1

H(298.15) – H(0),
I -1

ÜfHp(298.15),
I -1

ÜfHp(0),
I -1

(g) 30.766 235.751 8.782 900.205 898.75
2(g) 40.892 288.755 10.571 909.59 908.00

2 (g) 47.738 300.435 11.756 525.95 524.74
2 2(g) 59.660 313.277 13.324 1029.22 1027.88
3 3(g) 96.124 386.655 19.904 1244,485 1242.15
2 (c) 60.947 83.711 11.515 ó208.363 ó207.547

(c) 36.723 42.342 5.515 ó141.8377 ó141.6665

2. p(T)  ( (X) =
= C1+C2IX-2+C3IX+C4IX2+C5IX3, X=T/10000);  – , p – I -1I -1

1. ,

-
1 2 3 4 5 ,

(g)
3,2304l1I101 -2,2901l1I10-3 1,9893l1I101 5,4616l1I102 -1,5115l1I103 298 1500
2,4473l1I101 -3,0380l1I10-2 2,1271l1I102 -6,6851l1I102 6,9400l1I102 1500 4000

2(g)
3,4842l1I101 -3,4020l1I10-3 3,9736l1I102 -2,3937l1I103 5,9758l1I103 298 1500
4,4147l1I101 6,6621l1I10-4 1,5193l1I102 -3,1371l1I102 1,9175l1I102 1500 3500

2 (g)
4,8686l1I101 -4,9851l1I10-3 2,0204l1I102 -1,7061l1I103 5,7548l1I103 298 1500
1,4368l1I101 1,5345l1I10-1 3,7754l1I102 -9,1931l1I102 7,7885l1I102 1500 3500

2 2(g)
5,7844l1I101 -9,3200l1I10-3 5,2572l1I102 -4,1591l1I103 1,2201l1I104 298 1500
4,4323l1I101 1,1370l1I10-2 3,2819l1I102 -7,4730l1I102 5,9177l1I102 1500 4000

3 3(g)
9,5513l1I101 -1,5722l1I10-2 7,7774l1I102 -5,9853l1I103 1,6213l1I104 298 1500
1,2070l1I102 -2,2027l1I10-3 9,8986l1I101 -2,0116l1I102 1,4281l1I102 1500 4000

2 (c)
6,6440l1I101 -8,5760l1I10-3 1,3935l1I102 -6,6210l1I10-2-8,9987l1I10-2 298 1500
6,6438l1I101 -8,5279l1I10-3 1,3933l1I102 9,7003l1I10-2 -2,1563l1I10-1 1500 3500

(c)
4,4292l1I101 -8,7555l1I10-3 7,6738l1I101 -9,1403 1,0890l1I101 298 1500
4,4292l1I101 -8,7539l1I10-3 7,6740l1I101 -9,1408 1,0872l1I10-3 1500 4273
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CARBOTHERMAL SYNTHESIS OF FINE-DISPERSED
TANTALUM MONOCARBIDE POWDER

© 2011 Ye. P. Simonenko1,2, N. A. Ignatov1, Yu. S. Yezhov3, V. G. Sevastyanov1,2,
V. P. Meshalkin1, N. T. Kuznetsov1

1Institute of General and Inorganic Chemistry named after N. S. Kurnakov,
Russian Academy of Sciences

2Moscow State Academy of Fine Chemical Technology named after M. V. Lomonosov
3Institute of Thermal Physics of Extreme States, United Institute of High Temperatures,

Russian Academy of Sciences

Combination of the sol-gel technique, which allowed us to obtain fine-dispersed, homogenious, active starting
system Ta2O5 - C, and carbothermal synthesis under vacuum resulted in nano-sized tantalum monocarbide synthesis
at a relatively low temperature of 1200±50°C. The obtained product was investigated by means of XRD-analysis and
transmission electron microscopy. The average size of TaC particles is 20h40 nm, the size of crystallites (calculated
by the Sherrer method) is 4h8 nm.

Tantalum carbide, sol-gel, carbothermal reduction, nanopowder, thermodynamics.
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