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ABSTRACT

The greparalion of zirconium carbide powders by the halogenide process of ZrCl-C-Mg system (1:1:2, melar
ratio} was siudied between 300° and 1200T under Ar gas {low (200 m//min). The [ormation mechanism and
lkmetics of zivcomuum carbide and characteristics of the synthesized powder were examined by TG-DTA. XRD,
SEM and PSA.

1) The lormation mechanism of zircomum carbide were as follows,

above 300C ZrCly(s)+Mg(s) — ZrCly(s) + MgCly(s}
ahave 400€ ZrCly(s)+Mgls) — Zr(s)+MgCly{s)
above B00TC Zr(s)+ Cis) — ZrC(s)

2) The apparent activation energy of the reduction-carbonizalion at temperature of 800° to 10007 was 11.9
lecal/mal

3) The lallice parameter and the crystallile size of ZrC which was produced from Lhe mixture powder of
ZrCl, C and Mg {(1:1:2, molar ratie) at 1000C for 1 h were 4.700A and 180A, respeclively.

4) The powders obtained [rom the mixture powder of ZrCl, C and Mg(1:1:2, melar ratio) at 1000T for
1 h were agglomerate with Lhe average size of about 13 um wn SEM micrograph.
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Fig. 1. Schematic diagram of reaction apparatus for
preparation ol ZrC,
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Fig. 2. TG-DTA curves for the mixture of ZrCly, C and
Mg (1:1:2, molar ratio) heated at 10T /min m
Ar gas.
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Fig. 3. XRD patterns of the products prepared from
ZrCly, C and Mg (1:1:2, molar ratio) at various
temperatures under Arv gas stream. Holding
time was 1 hour.
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Fig. 4. Effect of reaction femperature on the products
prepared from the mixture of ZrCl, C and Mg
(1:1:2, molar rat1io) under Ar gas stream. Hol-
ding time was bmin.
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Fig. 5. Variation in relative amounts of products from
ZrClL, C and Mg (1:1:2, molar ratio) with hea-
ting Lime for reaction at 900T.
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Table 1. Stantard Free Energy Change at Elevated Temperature in ZrCl-C-Mg System

AG (k]/mol)
Equation 500 K 600 K. 700 K 800 K g00 K 1200 K
(1 —85.54 —84.11 —82.68 — - —
(2 —103.07 —101.61 —100.16 — — -
)] —103.50 —84.86 — 66.66 — 4842 —31.38 —
{4) —138.99 —103.12 —68.12 —3341 —0.38
(%) —68.01 —56.60 —65.20 —63.38 - 6239
{6) —203.52 —202.06 —200.57 —198.64 —187.52 —
N —191.29 —190.50 —189.79 — 18914 —188.54 —136.58
{1} ZrCls)+Mg(s) — ZrCl(s) + MgCli{s)
(2) 2ZrCly{s)+Magis) — 2ZrCly(s) + MgCla(s)
(3) ZrClysy+Mg(s) — ZrCla(s)+MgCla(s)
) 2ZrClL(s)+Mgls) — 2ZrCly(s) + MgClu(s)
(5) ZrCly(s)+Mg(s) - Zr{s)+ MgCly(s)
(6) 2ZrCla(s)+Mg(s) — 2ZrCl{s) +MgCla(s)
(7) Zr(s)+Cis) = ZrC(s)
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Fig. 6. Effect of reaction temperature and reaction time
on the [ormation of ZrC from the mixture of
ZxCl, C and Mg (1:1:2, molar ratio) under Ar
gas stream.
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Fig. 7. Arrhenius plol of carbenization synthesis of ZrC
from the mixture of ZrCl, C and Mg (1:1:2,
molar ratin) under Ar gas stream.
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Fig. 9. Effect of reaction temperature and time on the
crystallite size of ZrC prepared from the mix-
ture of Zr(Cl, C and Mg (1:1:2, molar ratio)
under Ar gas stream.
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Fig. 13. EPMA of powder prepared from the mixture of ZrCly, C, and Mg (1:1:2, molar ratio} at 1000C under
Ar pas stream. Holding time was 1hour. {(B-1) and (B-2) show ZrKa and CKo X-ray image of Lhe
identical area with that of (B), respectively. Magnification, x 1000.
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