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Corrosion Behavior of Stainless Steels and Inconel Alloys

in Hot Lithium Molten Salt
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Abstract

Corrosion behavior of Type 304 S.S., 321 S.S., Inconel 601 and Inconel 690 in hot lithium
molten salt was investigated in the range of temperature; 650 ~ 800°C, time; 24~312h, Li:O;
3wt2%, mixed gas; Ar—-10%02. The order corrosion rate was 304 S.S. > 321 S.S. > Inconel 690
> Inconel 601. Inconel 601 alloy showed the highest corrosion resistance among the examined
alloys. Corrosion products of Inconel 601 were Cr:0Os3 and NiFexO4 in case of Inconel 690, a
single layer of Cr:Os was formed in the early stage of corrosion, Cr:Os and NiFexO, with
increase of corrosion time. Cr:Os and FeCr:O4 on Type 304 S.S. and 321 S.S. were showed.
Inconel 601 and 690 showed uniform corrosion behavior and Type 304 S.S., 321 S.S. showed

intergranular corrosion behavior.



M

A

efoll ok Al

SRS

©.
S

=R

Az A7) 35S okl

=

s VN

il

o] o3 glr}. whebA]

Fol i« 12

o
oo

—~

;OL

1 (NapSO)' ™Y B AR A A dafdel 9

A
[CRRNY

e 88

o

A

e ZhzERlol A F2 %

pul

3l 7}k 3} accelerated oxidation)

on, dgtEel 9

w ol

=
T 3k

6}3—

1 AsteEe

3k 7] %

| scale/= < AR Al WY

S|

o geiNE e HutY=se] gt &

taL, WA= Clrt At/

S

o}

)

£ 2)9]

7}

=
=

A 3}

p—

il

!
0

X
;él

Hog

13
of

8] yro} LiCI-KCl &85 A lA 273t

hin

s}

G

&5 LiCl-LixO°l A

o =
= =

AR v QopE, Ak

S84 delA

o
)

)

shoh, ey

o W% Fo

A2 LiCl-LixO &894 E$17]1914 304, 321 2= <l

B

g 2~7%}, Inconel 601



2. ALY

w Aol AREE FAAFAEE VS SHJUASTTI Inconel FES FAAHEoR ARG}
Rom, o5 et A S Table 1ol YetHT FAAFES dAF A7zl =F8&84
LiCI-LiOE MgO =7Fdell ¥ NS HJAAA d2-10%4 42725 FAsks £97]0A4 H
AA S Atk Ao 271+ 15(W) x 70(H) x 2.0 mm(T)elw, F-2A13F 2 e owe] 7

o9 1200744 Arlate] FH4e} ofHESR BAN F AxAA AWz g 243

I

w650 ~ 800CE AEstlen], BAAE 24 ~ 31247, L0 sk 3%

X

15,

O

EFTE2] FEe S2-10%AAE FAAES gkt FAAE F AJHS ASTMe| of3) vt

Sojd AMeow 2es ARt $ARS AASGom, £F AW F scaled}t AW Ew
aue oA, AxAN A, XA HA847], XPS 2 EPMAZ Algdhe] #3 - 248t}

Table 1. Chemical composition of alloys

Chemical composition (wt.%)
Alloy
C Fe N1 Cr Si Mn S

Type 304 S.S. 0.04 71.14 8.65 18.28 0.54 1.06 0.002
Type 321 S.S. 0.04 71.00 9.10 17.10 0.57 1.17 0.001

Inconel 601 0.03 13.00 60.30 22.50 0.30 0.30 0.002

Inconel 690 0.079 10.00 56.30 29.82 0.53 0.28 0.002
3. 24374 € 1%
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Fig. 1. XRD patterns of corrosion products of 304 S.S corroded (a) at 650~800TC for 72 hours,
(b) at 650C for 24~312 hours.



v
a v cro (b) v Cro,
( ) o Ni|2=e2304 * NiFe,0,
Yy For 312 hrs

el i so0e : i NN\ S30 4 8 60 58
°« v Yie v v e vyY v v v
; For 168 hrs
For 72 hrs

For 24 hrs

650°C
T 1 MMAA’!LAM’M‘“JMW 1 f
30 40 50 60 70 80 90 100

9 100 20
20

Intensity
Intensity

Fig. 2. XRD patterns of corrosion products of Inconel 601 corroded (a) at 650~800C for 72

hours, (b) at 660C for 24~312 hours.
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Fig. 3. XRD patterns of corrosion products of Inconel 690 corroded (a) at 650~725C for 72

hours, (b) at 650C for 24~312 hours.
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Fig. 4. Weight loss of alloys corroded at 650C, Fig. 5. Weight loss of alloys corroded for 72
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Fig. 6. SEM images Cr map of Inconel 690 corroded at 650~725C for 24~168 hours.



Fig. 7. SEM images of Type 304 S.S. corroded at 725C (a) for 72 hours, (b) for 168 hours,
and Type 321 S.S. corroded at 725°C (c) for 72 hours, (d) for 168 hours.

Fig. 8 SEM image and maps of Cr, Al, O and Ni of Inconel 601 corroded at 725C for 168

hours.
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Fig. 9. SEM images and maps of Cr, Fe and Ni of alloys corroded at 650C for 312 hours.
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