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Thermal Corrosion Behavior in Mixed Molten Salt of Different Alkali Metals of
12Cr1MoVG Steel for Heat Pipe in Waste Incinerator
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2.School of Energy and Power Engineering, Changsha University of Science and Technology, Changsha 410114, China)

Abstract: Thermal corrosion behavior of 12Cr1MoVG steel for heat pipe in waste incinerator in mixed molten
salts were studied by corrosion kinetic method, corrosion surface observation and micro area composition analysis;
the mixed molten salts were KCl+ NaCl, KClI+K,SO, , NaCl+ Na, SO, and K, SO, + Na, SO, , respectively, whose
molar ratios were all 1:1. The results show that the corrosion mass change and corrosion depth of the tested steel in
molten salt of KCI+NaCl were higher than those in molten salt of K,SO, + Na, SO, , holes of different size were
produced in the corrosion layer and chlorine already penetrated into the substrate. The corrosion effect of alkali metal
chloride salt on the tested steel was greater than that of alkali metal sulfate salt. The corrosion mass change and
corrosion depth of the tested steel in KCI+ K, SO, molten salt were greater than those in NaCl+ Na, SO, molten salt
and the corrosion layer was looser. The corrosion ability of the potassium salt to the tested steel was stronger than
that of the sodium salt. The corrosion rate of the tested steel from large to small was listed as follows: KCI+ NaCl,
K,SO, +Na, SO, , KCI4+K,SO,, NaCl+ NaSO,.
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Table 1 Chemical composition of 12Cr1MoVG
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Fig.1 Corrosion kinetic curves of samples in different mixed molten salts at 700 C : (a) corrosion mass increase with time and

(b) corrosion product layer thickness with time
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Fig.2 Surface corrosion morphology of samples after corrosion in different mixed molten salts at 700 C for 80 h:(a) KCl+NaCl molten salt;

(b) KC14+K;SO; molten salt; (¢) NaCl+ Na;SO4 molten salt and (d) K;SO4+ Na,SO4 molten salt

a Fe 5 60 U 5 o 5 B o 2% 7 76 B 1
e ‘ 1 WL BEE . BRI BRI T 5
chNi L KOLNaOiiih SRR 1 Fe, O, SN % 75 5 2 19 1 43 40 i IR
f . R A RS 251 Fe, (SO, Bk T REIF T 48

MINET: Cr KCL+K SO, JEE A BB 5/ TS, FE Na, SO, + K, SO, 4

= Fo e U o1 2 R I o AL < A
ﬂ“ THh 42 B0 SR I G B R % e KCL+
(¢ e Gk g, NeCtiNaSO bk K, SO, Kk s it 80 b, ik B 26 1 7% 2 19 B /N AL
0 " R R B2 0 6 2 0 e B
Afe?; | (Ni KSO,Na,SOfitih JE b 3 T A AE BRI SR BRJT R . 7E NaCl+
0o 2 4 ﬁﬁgkev 8 10 12 Na, SO, #FE: T 80 h J& . UF: 36 11 nT WL 42 51 —

B3 700 CRREIERBHEPEM 80 h FiXFREH EDS i%
Fig.3 Surface EDS patterns of samples after corrosion in different

mixed molten salts at 700 ‘C for 80 h
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Fig.4 Cross section morphology of samples after corrosion in different mixed molten salts at 700 C for 80 h: (a) KCI+ NaCl molten salt;

(b) KCI1+K;SO4 molten salt; (¢) NaCl+ Na, SO, molten salt and (d) K;SO4+ Na,SO,; molten salt
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Table 2 EDS analysis results at different spots on cross section of samples after corrosion in different mixed molten

salts for 80 h (mass) %
5 & Fe Cr C Cl S 0 Mn
1 78.00 — 8.54 6.17 — 5.04 —
KCI+NaCl 2 54.00 — 8.54 15.17 — 20.04 —
3 50.52 0.53 6.37 1.76 — 40.44 0.39
1 94.72 1.17 3.35 — — — 0.76
KCI+K,S0, 2 83.83 1.60 4.70 — — 9.09 0.79
3 53.13 2.87 7.79 5.02 5.86 14.75 0.31
1 94.86 0.60 4.18 — — — 0.35
NaCl+ Na; SO,
2 63.23 1.79 6.64 — — 27.03 —
1 94.68 1.40 3.11 — — — 0.81
K>SO, +Na» SO, 2 61.10 0.15 4.89 — — 32.78 0.76
3 58.86 3.44 9.53 — 15.47 11.50 0.82
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