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Experiment and Simulation of Graphite Oxidation for HTR

WEI Ming hui, SUN Xi-ming’
(Institute of Nuclear and New Energy Technology s Tsinghua University , Beijing 100084, China)

Abstract: In air or water ingress accident of the high temperature gas-cooled reactor
(HTR), the corrosion of graphite components is inevitable result from oxygen and
water steam ingression, that may affect the reactor safety. Oxidation progress and the
gas products of IG-110 nuclear graphite were studied using gas chromatograph. The
numerical simulations were carried out by THERMIX/REACT software. The results
show that temperature has a marked impact on IG-110 graphite oxidation. As well as
the content proportion of CO to CO,, oxidation amount increases with temperature.
The application of THERMIX/REACT for HTR safety analysis is validated by
comparisons of the results of experimental and numerical simulation.
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Table 1 Property of IG-110 graphite
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Fig. 1 Scheme of graphite corrosion measuring devices
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Fig. 2 O, residual concentration changing with time
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Fig.3 Gas composition under different temperatures
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Fig. 4 Effect of different inflow rates on outlet gas composition

20
< 16k
ﬂ}llﬂﬂ
< 12+
r
;28 sk = 500 mL/min
O " 250 mL/min
=0 4 125 mL/min
0 .—H—Q—‘M

20 40 60 8 100 120

[} 18] /min
B5 s IG-110 J i s 11 O, FIA VR BE (¥ 32
Fig. 5 Effect of different inflow rates

on outlet oxygen concentration

3 RHEMLERSITIE
THERMIX/REACT # J¥ & Bt 5% i

Julich Bt o A8, ©TTH T &A%
AT AR T B SR, Hf
THERMIX F F & b HE i B 01 5, REACT
JH T 18 A S I 3l Ak A B iy i
BRG] H A RIS KIS H
BT A R ol O .

THERMIX/REACT B FEH % F A 25
ASTE TPDR R X & A Ak 2 S0 i) IS ol i 2%
AR H

r = /emexp(*

R’}) Spen f1(B) f2 (poes)/

(14 kovexp(— 1) "ok +
ks exp(— %) Sphi)



SR BWINMESE R A T SRR IR ok S 5 PR A 1623

Ak RN R HBGE G fRE. )/
mols® prp > P N A1 B8 3% ]I AR FAE L)
B3 s o~ f2 R 5 R 7 R b B RS A OC
14 S 7 3 6 pRAK

ALK T0F . THERMIX/REACT
P C 5 O, MRMSE T3 2,

X 2 THERMIX/REACTREFHR CE5 O, WRNSH
Table 2 Reaction factors of carbon and

oxygen in THERMIX/REACT
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Fig. 6 Comparison between simulation (a) and experiment (b) results
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