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Abstract

The high temperature corrosion of nickel by PbO-Na,SO4 mixtures has been studied at temperature range

880°C-950°C in various atmospheres. For the case which the content of sodium sulfate in the salt mixture is

10-20mol %, the corrosion is most severe and the critical corrosion temperature is lowest (about 870°C). Lead

oxide and sodium sulfate are contributed to the corrosion of nickel in different manner. At lower temperature,

lead oxide was considered to act as dominant corrosive, but at higher temperature, sodium sulfate was. Lead

oxide induces uniform corrosion and sodium sulfate does grain boundary corrosion for nickel. The high tempe-

rature corrosion of nickel by PbO-NaySO; mixtures is related to the existence of oxygen closely.
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Fig. 1. DTA curves for the corrosion of nickel coated with
PbO and PbO-NaySO,; mixtures, heating rate=
15°C/min
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Fig. 2. DTA curves for the corrosion of nickel coated = A0 2A, 7oA NagS0,.9 B4z go| Lxa]
with NazSO; and PbO-Na,SO; mixtures, heating

rate=15°C/min
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Fig. 3. Weight loss curves for the corrosion of nickel by
PbO, NazSO; and their mixtures at 880°C in air.
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Fig. 4. Weight foss curves for the corrosion of nickel by
PbO, NaySO; and their mixtures at 890°C in «air.
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Fig. 5. Weight loss curves for the corrosion of nickel by
PbO, Na:SO; and their mixtures at 910°C in
various otmospheres.
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Fig. 6. weight loss curves for the corrosion of nickel by
PbO, NagSO4 and their mixtures at 950°C in various
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Tablel. Estimated critical temperature of corrosion as a function of NazSO4 mol% in salt mixtures.
NazSOsmol 9% 0 10 20 30 40 50 60 80 100
Corrosion TG 880 870 870 <880 880 <890 >880 <910 —
Temp. (°C) DT 900 880 876 — 883 —_— 890 886 913

LR 0] NFAHE dALEST AR}
& %lc}.

ol 49 AYlM FAG £ 24 FHE 2
FALA AL WIS F3afA vtelg Table
17 7o

Table, 1] 4 TG i= Fig. 8228 &A% meHau
A AALEE 9nde, DT & Fig 144 3% &
e gtel, olF F o Abelo] <kzke] Aol
SiAlul 2wk dAgxe] wale gAder FY
%} 3 3e Bolm gltl o] Table® 3% NaSO, &
o] 10~20mol% <l &&de] 714 ¥ &% (870°C)
A FE i g dozlg & 4 gl

2. HAMHEol =EG Y

(1) gA)x=Z|

Photo. 1> 7] Foll 4 «efrx] 2Aez F447
PR e G #98 Ao, olERY
(a)g} ()& 5% =i AskAl FA5 glox, 34
AAE Fo] w9 ohFAe Pz EAS, vt

. E.
s

NaSOsutg 83 ()& FAe) zox A Aol
=) ok gtet,
Photo. 2 A% He] PbO-10mol¥% Na,SO; &39S

HEAN 2 A7, ot2Eskes R ohEEHFLITE &
AAFNA deirtd] 2oz R4 B FA4
AAEe] Aoz BAE Ae2A o AL 49
AL G etk o] ARlA (@) ¥t
A A7l AP FAFHezA WY XX £
LR I e J% AL NiO o =e] &
b g ol 7 %3— | E£¢9 §Yhel AF
a Eelzba e ,k%% BelFm gleh ad
A7) R 484 %’«ﬁhﬂ%&i A& A} Ab7lo]
SRR H}s}ﬂol A9 ef2f el v
Pol P = e AR A ol T3 &

E L A FAAGEo]
otz EHIF
off 4 -4 LA, Lq}o‘g»g PbO 7} PbO+Ni—
NiO-+Pb 2] A &gl el F5der s of
el silel v‘w.o.i EAs AFE B T

Zel v} NagSOgr

.
>,
>
)
i,
fo
‘;-1

(a)
Photo. i.

(b) (c)

Appearance of specimens corraded by PbO,
NSOy and their mixtures in air at 910°C for

5 min. (a) PbO (b) PbO-50mol% MNasSO; (c)
Naz50,
doym et () olEZT+FirtAa B9 Z4

BAAZ Aoz EFAE PO L9 dlg34
F4yte] B Eo AFHIH) g4 FFo2 EA
A "ok, 28y old& PbO sl Frdio] A HA
#4=ol Mels] @] PbOY RAAEL glon,
oi7ld el Qe A4 EH 2 NaSOe 9§ 2
Rolth,
Photo. 3-& 012-] 7 ] LN
He Gd & )

%A}?ﬂx}ﬁﬂuvac’i aJrifz} Aelh, ()& PO = 3]
B XA AozA AYPHzyel Aupriom
T BAHE 3ol osM el 1y
AL & 4 gz (©%F NaSO, & 7%
3 4924 PO 93 49 %a] Wl =] o]
YA F-Fo] AAon ‘“45]1—— 1A B2l o] <] & A
FAol AYHZ AEE nefF . a0, olskpo] 4
2] FFof whet Rl e} “la}z}k fﬂ*c}v"- =)
03 Aond, HAg -MELO

QAR L o7t NasSO} 7
Z2F9 7284l T 2 g cgg s
R ORI R R R g



PbO-NasSO; &-3tede] o/% Nie] mey

(@)
Photo. 2. scanning electron micrographs of corroded surface of nickel coated with PHO-10mol % NaySOy nixture at 910°C
for 3min in various at mospheres. (a) air, preox. (b) Ar (C) Hy+Ar.
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Photo. 3. Transverse sections of nickel specimen corroded
in air at 910°C for 5 min. (a,d). PbO (b)
PbO-50mol % Na:S0s () NaxSO,
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Photo. 4. Transverse of sections nickel specimen corroded
in various condition
(a) PbO-10mol % Na:SO,, 910°C, 3min, air,
preox.
(b) PbO, 910°C, 3 min, Ar
(c) PbO-60mol% NaxSOs 910°C, 3 min, air
(d) PbO-60mol9% MNasSOs 950°C, 20 min, air
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Fig. 9. X-ray diffraction patterns of corrosion products
formed in air. Cu k. radiation.
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