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Preparation of Stable ZrC Sol by Sol-Gel Method

WU Tianhao SUN Wenting ZHAO Yanwei XU Lin
(Aerospace Research Institute of Materials & Processing Technology , Beijing 100076 )

LI Junping

Abstract Stable ZrC sol was prepared by sol—gel method using zirconium n—propoxide as zirconium source and
sucrose as carbon source. Additionally, the effects of water content on micellar size, gelation time, phase composition
and size of xerogel carbothermal reduction powder were also discussed in this paper. Meanwhile the carbothermal re-
duction process of xerogel with water content and C/Zr mole ratio were also studied. The results show that when C/Zr
mole ratio is 7 and the volume ratio between acetic acid and water is 5, stable ZrC precursor can be prepared at room

temperature,, and the Zeta potential is about 18.7mV. The ZrC powder obtained by carbothermal reduction at 1700°C

has an average size of 240nm.
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Fig. 1 SEM images of various water contentsol-gel precursor samples
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Fig.2 DLS images of various water

content sol—-gel precursor samples
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Fig.4 DSC-TGA curves of xerogel precursor with
C/Zr, ;=7 and ¢=20%
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Fig.5 XRD patterns of powder treated under
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under 1700°C when ¢ =20%

K8 ANEE KR AR L

M C/2r, =5 6 I, =Y BRI 2% B ZeC
(PDF#73 -0477) .m—Z7r0, ( PDF#83 —0939) . t-Zr0,
(PDF#88-1007 ) 40 /8., Y4 C/Zr,, =7 I, HeZ IRk 3R
RIF YR AR ZeC MR, Hil A4l ZeC MY C/ 2,
I T IS 3, SIS UL AE /N RN T B T
wyEshEZm
2.4 Sk EXTEELE R 1R B0

PR C/Zr, =7 ,% ¢=0.10% 20% 30% I},

GIEIRENG) E'JTl 700°C 4 ¥ 1 h, H: XRD El3&an &l 7
Jis o AT, Rk GA T 7 ) 35 Ol ZeC (PDF#73 -
0477 ) , JINZK EEAS 23 B 7= 40 B AR 2E

- . = ZrC
o=30% ‘ n .,
s oo ]
it
9=20% é i ! Y.
) j\ B S —
h ﬂ .
—109 ! [} n
=10% | .
* -
q)=0 [ ' ’ T .
(o} J\ ) A
20 40 60 80
20/(° )

W7 C/Zr,,=7.T=1700°CHAH
KR AR I XRD [
Fig.7 XRD patterns of powder treated under 1700°C with
different water content while C/Zr, =7

Xof 2k $Ab BR G Ry R R A A FH SEM WL %% ([
8) , I FH sh 25 el i a2 il e HoRy Ak A% | G U 5
SRR ERWE 9 B,

& PR SEM IR

Fig.8 SEM images of powder treated under 1700°C with different water content
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