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Corrosion of Stainless Steel in Aqueous Monochloroacetic Acid Solution

Takafumi TSUJIUCHI
Setsuo YOSHIDA
Fusako OKUMURA
Kazutaka SAKIYAMA

The corrosion behaviors of Fe-Cr and Fe-Cr-Ni alloys in undeaerated IN aqueous monochloroacetic acid

solution at 75°C have been investigated. In spite of its high degree of dissociation, the acid exhibited

rather weak corrosion activity, However, it gradually underwent hydrolysis to generate hydrogen chloride,

thus introducing the tendency of the metal to suffer pitting and severe uniform corrosion. Higher content

of chromium in the alloy enhanced the corrosion resistance, while the addition of nickel was not benefi-

cial but rather detrimental under the experimenta! conditions employed. Since hydrolysis is a commonly

occurring process with chlorinated organic products, much attention should be paid in treating these

materials.
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Fig. 1 Anodic polarization curves for various
alloys at 75°C, sweep speed 270 mV/min
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Fig. 2 Change in corrosion rate with time and
alloy composition at 75°C
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Fig. 3 Progress of hydrolysisjin IN-
monochloroacetic acid
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Each solution was kept at test tempera-
ture for suitable time prior to measure-
ment.

Sweep was started after immersing the
specimen in the solution for 10 min.
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Fig. 5 Change in natural electrode potential of various alloys with time at 75°C

(33)




108 HPE MBI 21205 529 (1979)

4. % s

T/ 7w AFHBKBRAD AT v v ARADEATIL,
DK R X 0 i U3 ns, KE7eE8i s IE L
TV 5o Biac® Poe & Vlieet” 4, RKMIAEBIE
BEWAIED LBRT B, £/ ASM 05— 291
L, 110° C DG EIEFIC 1T 2 316 A7 v L Al
DFEIL, 20~2000 ppm DIFFHEA + v OBEMC L h
LAWRT D0 & & CRIKSROET T 5 EA2%
BOE(LE AT O 3 BRI 3T CE 2 Ta 5,

(1) Ik SBAFE E A EETT LT OB

/7R AMBRERORAYERL, 18%D Cr &4
BTTRRHAMELE SRS D, Fh kos4TE
BEOHIE BE8Y S\, = 0RO BARE
%, BE T MOFEBDO T — 29 L g Ui RE,
Fig. 6 wird, €/ 7 v AEERIL, BERE & 0 (B A
DR, FEE DIEFe —F T/ 2 e AT, T
AP ESBEEO R VEERT Y S - ®
Table | WiRTH b BEHEITIFEEL Y KX\, “0Z
L, BERBEKBEFCRT 27 v L ABOKRED A

Acid conc. 1IN
Temp. 75C
L Immersion time 8hrs
10
[ Fe-13Cr
V274 Fe-18Cr
BEZ Fe-25Cr

0.1

Average penetration (mm/year)

U.Olé' "

Y
vy
.

¥,

=

¥,

N

SANNANNNNY
I

KT,

B L L R NN

v

CHzClC‘OOH HCOOH CH,COOH C.H;COOH

Fig. 6 Comparison of corrosive activity with
other relating organic acids
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Table 1 Dissociation constants of monochloroacetic

acid and other relating organic acids®

Acid | pKa(25°C)

Formic acid HCOOH i 3.75
Acetic acid ~ CH,COOH | 4.76
Propionic acid C,H;COOH ! 4.87
Monochloroacetic acid | 2.87

CH,CICOOH !
Dichloroacetic acid I 1.29

CHC1,CO0H
Trichloroacetic acid 0.1

CCl,CO0H
Glycollic acid CH,(OH)COOH 3.83
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