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Preparation of ZrC Layer of Coated Fuel Particle for High-Temperature
Gas-Cooled Reactor by Chemical Vapor Deposition With ZrCl, Vapor

CHEN Lei, LIU Chao, LIU Bing, ZHAO Hong-sheng” , TANG Chun-he
(Institute o f Nuclear and New Energy Technology ., Tsinghua University, Beijing 100084, China)

Abstract: The ZrC layer of coated fuel particle was successfully prepared in the fluidized
bed coating furnace by chemical vapor deposition, using a gas mixture of C;H;, ZrCl,
vapor, H, and Ar. It is indicated that the deposited ZrC layer has smooth and compact
surface without obvious holes, clear interfaces with inner dense pyrocarbon layer, thick-
ness of 35 pm. Composition and crystal structure analyses indicate that the main ele-
ments of ZrC layer are Zr and C, and the Zr/C molar ratio is close to 1 : 1. Stoichiomet-
ric fce-ZrC was obtained. And non-preferred orientation of grains was observed.
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Fig. 1 Scheme of ZrCl, vapor transportation equipment
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Fig. 2 XRD spectra of matrix (a) and ZrC layer (b)
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Fig. 3 Cross-sectional view of ZrC layer
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Fig. 4 EDX spectra of matrix (a) and
ZrC layer (b)

3 it
i3 9 W 3 0 ZeClL 7 0 kR

BT H ZeClL IR AR WAL R A b
il £ v AV HE A B R ORL UKL ZeC R 2.
TR E AW 5 09 B0 R R 2 ) S
TR 2 R B R Ze R C, Ze/C BEJR L 42
Ak 2E T b 1 15 3R A AL R 1 0 7
() ZrCL k2 (1 1 D S i 2 ZECh 0. 58,
AR A K TG W Sk A 5 08 B

SR TN 4334
S 30k
[1] OODIN D T. Accident condition performance of

[2]

[3]

[4]

[6]

7]

fuels for high-temperature gas-cooled reactors
[J]. J Am Ceram Soc, 1982, 65. 238-242.
MINATO K, OGAWA T. Fission product re-
lease from ZrC-coated fuel particles during postir-
radiation heating at 1 600 ‘C[J]. J Nucl Mater,
1995, 224, 85-92.

OGAWA T, IKAWA K. Crushing strength of
SiC-TRISO and ZrC coated fuel particles[J]. J
Nucl Mater, 1981, 98. 18-26.

XX S FEH L&, ZeCL 28 VL DI ZeC 3R
Bk )] WS, 2008, 38
(3):452-455.

LIU Chao, LIU Bing, TANG Chunhe, et al. A
transportation equipment of zirconium source for
ZrCl, vapor method depositing ZrC coatings[ ] ].
Journal of Tsinghua University, 2008, 38 (3):
452-455(in Chinese).

DRITS V A, EBERL D D, SRODON ]J. XRD
measurement of mean illite crystallite thickness:
Reappraisal of the Kiibler index and Scherrer
equation[ ] ]. Clays and Clay Minerals, 1997, 45
461-475.

LIU Chao, LIU Bing, TANG Chunhe, et al.
Preparation and characterization of zirconium car-
bide coating on coated fuel particles[J]. J Am
Ceram Soc, 2007, 11: 3 690-3 693.

JUN A, SHOHEI U, ATSUSHI Y. et al.
TEM/STEM observation of ZrC-coating layer for
advanced high-temperature gas-cooled reactor
fuel[J]. J Am Ceram Soc, 2007, 12: 3 968-
3 972.





