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(Effect of Substituted Anilines on the Corrosion
of Commercial Pure Aluminum in Phosphoric Acid)
Ki-J. Kim

Dep't of Chemical Eng. Chonbuk National University

ABSTRACT

The inhibition of commercial pure aluminum by substituted anilines in aqueous phosphoric acid has
been studied.

1. The inhibitive efficiency increases with increase in the concentration of the substituted anilines. At sub-
stituted anilines concentration of 0.1 —0.5 Wt % in 0.33 M H3PO4 at 10°C, the efficiencies are as follow;
aniline: 59--30%, methyl aniline; 6%-26%,

o - toluidine © 0--17.5%.

The inhibitive efficiency decreases, with rise in temperature from 20°C to 50°Cin 033 M H3PO4 con-

]

tauined 0.5 wt % substituted anilines, as follow
aniline: 29.4% 9%, methyt aniline: 26%—8%,
0 - toluidine: 17.5%-12%.
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Table 1. Chemical composition of the aluminum specimen
Elements Cu Zn Mn Mg Cr Ni Ti Fe Si Al
wt% 0.007 0.018 0.003 0.001 0.005 0.005 0.012 0.35 0.16 99. 439
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a) not immersed.

b) immersed in0.33 M H,PO, for 4hrs at20C.

¢) immersed in 0.33M H,PO, contained 0.5
wi % aniline for 4 hrs at 20°C.

Fig. 1 SEM micrograph of the surface of the alumi-

num specimen {x1,000)
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Fig. 2 Effect of H,PO, concentration on the weighi-
loss of the aluminum and change in pH of the
solution at 10 for 1 hr
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Fig. 4 Effect of temperature on corrosion of the alu-

minum in H,PO, ot different concentrations for

1 hr

3-3 Anilines2| i1 KR
figolt 7t gol]l EEfbgEtAol aromatic com-
pounds & #efnsted BEREE HIHE + Uctc AL olui
ol A Ut oM E B.G. Ateya'? 52
triphenyl tetrazolium chloride & BBING HHE &
AL ol o At BEfR potential & Akol <l3)
Je#stod o B, Donnelly’t 52 R (alkyl)#2l & §#
ol olall R-CS-NH, o maapisige wioh £3)
FEtE il KB A ol anilines o} #nol 28 & AbHD
ol FalA= Talati® & vl E38led T. M. Salen
' # B. M. Badran'® &°| #fgsteiEd anilines 9
e A7 W AR anilines o) A4 €zbel %1
#E ol a3 WES oty wdn sdnh
A gl BEEGRCN Hmsl anilinesd] EIER of
A (5) g ol&sted Tt WARHIHIBE, [ (Inhibi -
tive efficiency)' '* 2, o o8] H&sigdch
AR A (1) - YW
Wu
o1 7141 Wu, Wit anilines 7} &= =] ok-e 74 %9}
dmxl 452 dFulFe] EaE (mg) olch
Table 2 < anilines®| MMEE Sl WRE Aol B
o 2 HEE Jebd Aolch Table2Z FE  ani -
linest PWEEBHS M-S $LAl 7| HE% BHol
3% 4
Tabie2. pK,values of the anilines and pH va-
lues of 0.33M H,PO, contained 0.5% anilines

anilines pK3 pH
SH] 1.45
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Methyl aniline 3.60 3.09
o~Toluidine 9 .47 2.95

* Data from 20, 21.
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Fig. 5 Effect of the anilines concentration on the
efficiency of inhibition of the aluminum in
0.33M H,PO, at 10T for 1 hr
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Fig. 6 Influence of Temperature on the inhibitive efficiency of the anilines at different
conceniraiions for the aluminum in 0.33M H,PO,
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