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Effects of ClO; Ion on the Corrosion of Various Metallic

Materials in Concentrated Caustic Soda Solutions

On the Corrosion of the High Class Metals

Masami Fujimoto

Kazutaka Sakiyama

A series of electrochemical tests and immersion test on various metals were carried out to find the effects

of ClO3™ ion in about 47 % caustic soda solutions containing varying amounts of NaClO; at 90°C. The

results obtained were as follows.

All the metals tested had a good corrosion resistance.

The corrosion

resistance of Nickel and Zirconium was, in particular, extremely high.
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Table 1 Typical chemical composition of specimens used

Specimen Chemical composition (%)
Ni Ni 99.4, C 0.06, Mn 0.25, Si 0.005, Fe 0.15
Mo Electrolytic pure Mo
Zr Zr >99.6, Fe 0.05~0.10, C 0.01, N 0.002~0.003, O 0.08~0.10, Hf 2~2.5, H —
Ti Ti>99.6, C 0.02~0.08, Si 0.02~0.1, Fe 0.02~0.13, 00.01~0.1, N 0.01~0.03, H max. 100ppm
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Fig. 1 Polarization curves for 99.4% Ni in
47 % NaOH solutions containing
varying amounts of NaClO3 at 90°C.

®r (| NaClog (%)
10F j' .
0 | |
7 ,
10 0.22
i
0 1 1
77
|
. 10fF 0.50
elg 1 l |
R
E |
E () Ji 1.00
2 . i
S e
o |
5 0f j‘ 1.50
@] 0 ///;l L
|
1
0 ///? L
i
10 5.00
i
0t '
4% —0.5 0

Electrode Potential, Eh(v)

Fig. 2 Polarization curves for Mo,

FE - 7 EEBFAREDbN LW BRI T2 S
T ClOs~ 4 F VDEFEBIARBTH 5,

(2) Mo

DFEH Mo o4 iR Fig. 2 wRTEEHTH
5o Mo ik, Ni EHHCTEIRBIEL T L, HBESST
Bbhicn0s, ORI, NMERE Mo 1HEVE
iz, —0.5V o LEHEMLT Mot 1 v LTl
BWCERBT 5O T ERIBRL I b L B A% DI
I b 3B SHCTFHaINnG, i ClO;- 4%
3% I8 B L ENCAEWBRL D Mobt 4 b v s
¥ HHEAZRT,

() Zr LU Ti

Fig. 3 X Zr XX O Ti o5 BlELY ¥ 2 TRLE:
bDThHb, WETNVAVERP TR Zr 310 Ti ik
WS A L OBEEA DT O RECBE et
#HE Z102, & %5k TiOz 2K LA B BB
%o BDGFEEEL B b B X D CBERRLKR L
THFEWERBLNT, Wb A N ERBIR A HERE
LIS mD R e, ok &fiih 3 ERZ
BIMEZ 7 — NV DBIGR L B3 IR L Tigwn a3, Zr o
20~30 pA/em? LIF oM NERC KT 5 2, Ti 0%
Bl TNCENENE 80~90 pA/cm? ZiRT, foil
U Zr (3@ BAMo +1.0V ({550 b RH ORI TED &
h, POBWAESHERFTLIENRSY, zhut Zr
BBBRBRRIE LT w502 Bbhb, Lidis T
B EREBOBRIB 3513 % Zr DFHREE T ~XETH 5,
LoLENLAHE, Zr 13 NaClO; » LT 1 L#iHN o

NaCl03
! “r (%)
r -_iz%- 0
0 ,:"1 L 1 - d
10F - 0.22
0 '-,'- i _.-.‘-57.‘ +
~ 10f e 0.50
g 0 bz i ; __.‘-1-":'/'"9‘,
~
< - - 1.00
S 10 = . N N :'-_2’4 N
= 07
2 :
G 10 Ti 0
Q - ———
) 0 ,‘. L L L 1 L
£ 10} _ 0.22
": 0 - i I i = i L
= ’
© 10t 0.50
0 ;{;. 1 L L L= L
18-__ . ) L= , 1.00:
1.0 —=0.5 0 +40.5 +1.0 +1.5 +2.0

Electrode potential, Eh(V)

Fig. 3 Polarization curves for Zr and Ti.
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Fig. 4 Natural electrode potential-immersion
time curves.
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Fig. 5 Weight loss-Corrosion time curves for

Ni, Mo, Zr and Ti.
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Fig. 6 Effects of NaClO3 on the corrosion
of 99.49% Ni, Mo, Zr and Ti.
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Fig. 7 Effects of NaClO3 on the corrosion of mild steel, cast iron, and stainless steels.
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