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A Study of the Corrosion Inhibition Effect of Aniline, N-methylaniline and
3-nitroaniline on Corrosion Prevention of Mild Steel for HCI
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According to the development of electric power industry, a boiler of thermal power generation
or a steam generator of nuclear power plant have increased in size a number of utility facilities.
As the heat exchange tubes of these equipments are operated for a long time, the scales are
formed inside the water tube by the corrosion of the tube. When these scales are attached on
the tube surface, they generated the hot spot that blows up the boiler tube. For that reason,
the scales should be removed by the chemical cleaning agent, generally used for HCl. At this
time, the corrosion inhibitor is added to hydrochloric acid in order to prevent the corrosion of the
base metal. In this work, we have evaluated the inhibition effects of aniline, N-methylaniline
and 3-nitroaniline inhibitor on the corrosion rate of mild steel in HCI solution. Scanning electron
microscope (SEM) of the mild steel revealed that aniline, N-methylaniline and 3-nitroaniline are
adsorbed on the steel surface. The inhibition effect of aniline and N-methylaniline was good, but
3-nitroaniline rather increased the corrosion rate.

Keywords : steam generator, inhibitor, aniline, chemical cleaning agent., mild steel

.M B o F&usEE FAR ok
odE BHES GHY Aol AN YHEEE

AU dAS g HHEHE % 9349 WA a3, FAe dagS ASAA iy FH
BAL F/1LAFA F7RAL A o1 FA o B BH& FANAQY J8E2 dFF o
AdrlEe] € 2@ FEE AT Y we o e BYo] FAHY AAHF Hed AA P
& 7HA g2y, FE AAZF RS w4 oz2e 294 I 38 Wyl ok Ed4

g A o]2 Fol st Fr wHA FHHo WS gy ARE FoE AASE dhEdd,
Y (scale) o] BGEh °o dH] FHES F=2 o] WM& Beet 7 AA Au|9 F=UF B3
g o viavlElo] E(magnetite, Fe:Oy) ¢ A ddstA F3E B4 AARIE oo



126 . dEE

2832 #A30@ A35 20013 6Y

oiely FE7F E3% ¥ 24 RddAe F
2 35 AAYE olg¥d o W AF AEHE
s AFEY FHE FALE G, A B
2k o] gloey {r)Ate 2 FA4 EDTA. 7
A g ZEFA FO2 olFo] FHY A4S £
Aoz AN AASA—RL 1y A3 FE
BAe Bo] pssnE 4 AAAZEE X
371 YA FA9AME AvFstodor St

2184, Heckermane #2YAAlE Hdg of
FEA Dot 28 F AGEAN w2t 74
AAE Aol g FA}AG”

AA7A) 38 A AZ AMEEE FAQAAC &
Fd AF2 e oYl #AF A7/ sy ¥R
g =28 ggergt B dAxdMe g A3y
doz Qg AMEEAL, FAHAYJAAZE aniline,
N-meth ylaniline ¥ 3-nitroaniline5< €3t o]
9] Hrbd o7 FA9A EHE YU, 22 ¥
HAA Zbe] whe A Bk

2. AEuY
2.1 Al M

B Ayel AME AHE A7Hmild steel) 224
A Mg FEuAse P2 BHdee FRe
AMEE 2 itk AEE B2 3~637], HIE 143
7], 3bF 1~437], FHE 5~63 710 ZHzk FHs}
Aok AHS 2A B4&: £4HEL 98 145mm
(7F2) x 29.7mm(A=Z) X 293mm('ri:‘”“) A7)
2 71EE 98, AR 7Y€ o A3t
Az AML sand paperg 7}1137_ Z5 W3
(roughness number)$l 400. 800, 1200, ¥ 2000
FME Aot og, B A3 ¢Fu EUE
o] &-3led WA PN, BHY BTES AA
71 8l ER5) AT o, 25 AFZAE
o] g3l ofELZE AT AW AR
Table 19 Jehiich

Table 1. Chemical composition of mild steel (wt %)
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Table 2. Analysis of scale deposited on boiler tubes orig-
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Fig. 1. Corrosion rate for mild steel as a function of ani-
line concentration and immersion time in Swt% HCl solu-
tion (70°C).
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Fig. 2. Corrosion rate for mild steel as a function of N-

methylaniline concentration and immersion time in Swi%

HC! solution (70°C).

g3 A% FrEAE, ol#d olf+ NH: &&
79 FHo) @ 24 AXIFETE NO; 48
A7 BAE RANAE GBS oY) dRoR B
%%lq_.(ll‘lfi)

33 2=0| OE FASE #HE

Fig. 48 7 NZEY¢ #H9AAE A7skA 9
< Swt% FAEYI Swi% FAHEAA 371A]9)
FAIAA(03wi%) & 7L W) 2xd BE



128 ﬂi‘-‘%élt}ﬂﬂ A30d A3E 20019 69

16

Corrosion rate (mg/cni- hr)

i A n L i 4

00 01 02 03 04 05 0?6 07 08
3-nitroaniiine conc. (wt %)

Fig. 3. Comosion rate for mikd steel as a function of

3-nitroaniline concentration and immersion time in Swi%

HCI solution (70°C).
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Fig. 4. Effect of temperature on comosion rate of mild
steel as a function of HCI (5wt%) with 0.3wt% inhibitor
for 7hrs.
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Fig. 5. Effect of immersion time on corrosion rate of
mild steel as a function of HCI(Swi%) with 0.3wi% in-
hibitor at 70°C.
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Fig. 6. SEM image in HCK5wt%) solution with inhibitor, without inhibitor for 7hrs at 70°C. (a)} SEM image for
perfect adsorption of aniline. (b) SEM image for perfect adsorption of N-methylaniline. (c) SEM image for HCI
solution with 3-nitroaniline. (d) SEM image for HCI solution without inhibitor.
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