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Fig.1 The synthesis of 1,3-bisphenylamino—isopropanol
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Fig.2 The chemical structure and 'H NMR spectra of

1,3-bisphenylamino—isopropanol
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Fig.3 The relationship between the concentration and
the corrosion inhibition efficiency and coverage rate of
(A) 1,3-bisphenylamino—isopropanol or

(B) aniline at different temperatures
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Table 1 Corrosion parameters of Q235 mild steel immersed in 1 mol/LL HCI using aniline and

1,3-bisphenylamino—isopropanol as inhibitors at different temperatures

20 C 30 C 40 C
inhibitors o/ Cd 15/ Cil 1B/ Cil 1B/
(mg/L) (mg-em? min™) % 0 (mgeem? min™) % 0 (mgeem? min™) % 0

- Blank 0.038 4 — 0.042 8 — 0.062 9 —
100 0.005 7 85.14 0.851 4 0.011 4 73.38 0.733 8 0.020 5 67.33 0.673 3
bispheil’;l;mino— 200 0.004 8 87.43 0.874 3 0.009 5 77.82 0.778 2 0.019 2 69.53 0.695 3
isopropanol 400 0.004 0 89.52 0.8952 0.008 3 80.72 0.807 2 0.016 2 74.30 0.743 0
600 0.003 2 91.62 0.916 2 0.005 5 87.20 0.870 2 0.015 4 75.47 0.754 7
100 0.006 6 82.86 0.828 6 0.009 9 76.96 0.769 6 0.022 0 65.00 0.650 0
aniline 200 0.007 1 81.52 0.8152 0.008 9 79.18 0.791 8 0.024 3 61.28 0.6128
400 0.006 7 82.48 0.824 8 0.010 4 75.77 0.757 7 0.023 8 62.21 0.6211
600 0.006 3 83.62 0.836 2 0.008 5 80.20 0.802 0 0.023 2 63.02 0.630 2




38 I TR K2R

537 &

(&1 3 Bl R IAEAR AR B FNRLEE S B 17
30 °CF BRI 100 Fl 200 mg/L I, ZE fic i) 2 h
BCRBL T TR A, SRR R T AR ZS T
115y F45 822 5 F B W BE A R AT
T AW DR SR I A 5045 L i 9 B K TR
Jiie , Jr LA CIRZ 6 B T 25 2R e , A R 4510 T IR
WL EHIEREE. BN, BT A
AN R TR N R AR Rl
N AH T (B K R PR 2 BT, S J0 i B 22 B, G
BiK 2= HOR PR 2 B LA IS K W o 2 T i3
FH PRI T 4T

AN SRR AT A, IR e
R L R, G2 b AN R I 5 O [ AR
FEREAR (T 3). 16 B R B4 Ay Bl T Ak 2 J ok
S ITEAT , [RIEGT 2R b A e B A= AN s .
HH R D R TR T T B4 ok B A o AR e
22 thikgk

ININARTRIRE Y 1, 3 IR S A 2%
17,30 CF Q235 AN HEARTE 1 mol/L RFRIA MK
AL IR ZR ANl 4 FroR , FLAL2A T i 24, e
A Eo,(mV/SCE) , FHE FIBH A Tafel #1385,
F=b (57 A mV/dec,dec Fe7n+HEAL ) F1JE

Vg

TR i (MA-cm™) FIF3R 2 . ST L
it (4) T

.0 .
LCO'T _LCOH'

IE=

x100% (4)

0
Lcon'

FEAR i S U I e ) 0 6 o e, 0
B i SR VR 0 o 350 EF (1 5 ol o, 375 255 56 A D 4
FIT /RS , VIR T8 o 30 -8 407 48 A 28 b 3 e 3 48 ol
T B, SR AE 80%L) |-, #5 Tafel %Ak,
ARA, BB S ST HLERVE AT W .. BB b, 3%
YR T SRR A 23 b, TR/ , 106 L b A 5
VAT 1, 3 A DR AR AR N B 2% T A
e R VA O TR 2L 1 2 44122 5 28 o 31 g 4
08 BRI T LAGA N 1, 3— — M S N e —
R A IR IR | TN AR [ 2 22 it 0 g ok A
R BB AR R T2 FURE A 38 e oz ) T FfL 02
IR BN, T 1, 3- A R A H T
RS 2 X 0 1 R 0 A B,

TR S FOC AT | AR BRI
0 B R P HSTAERL, 2 b R 26 SR )R
WA (P 3). T B B A B T e A 2 o I
(90T I 2 30 5 W0 B 7 A0

F2 30 CT Q235 BRMEBRESARIRE 1,3-ZFRBEERTEEN 1 mol/L LB PRI Lk S

Table 2 Polarization parameters for Q235 carbon steel in 1 mol/L. HCI solutions containing

1,3-bisphenylamino—isopropanol with different concentrations at 30 “C

¢/(mg/L) —E,.(mV) b/(mV/dec) -b/ (mV/dec) Lo/(A+cm? 1EI%
blank 428.3 78.4 90.4 202.0 -

50 418.6 101.2 74.8 422 79.11

400 408.2 116.2 68.2 27.8 86.24

600 401.9 139.3 61.6 18.2 90.99

23 BT RIE I EHR

O ek o A o 2 0 5 R T L S AL
sl i RN SR, 5 o 1 1 2 L AR T PRI e

=¥—600 mg/L

Potential/V

107 10° 10° 10 107 107
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Fig.4 The electrochemical polarization curves using

1,3-bisphenylamino—isopropanol as inhibitors
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Fig.5 The Arrhenius curves of Q235 mild steel immersed in
1 mol/L HCI using (A) 1,3-bisphenylamino—isopropanol

or (B) aniline as corrosion inhibitor
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Fig.6 The relation between In(CR/T) and 1/T of Q235 mild
steel immersed in 1 mol/L HCI solution using(A) 1,3-bisphe—

nylamino—isopropanol or(B) aniline as corrosion inhibitor

L3-ZREEERREMERREA EMFIRT Q235 BN 1 mol/L B FHE M hESH

Table 3  The corrosion kinetic parameters of Q235 mild steel immersed in 1 mol/L HCI using

1,3-bisphenylamino—isopropanol or aniline as corrosion inhibitor

cl(mell) 1,2-bisphenylamino—isopropanol aniline
EJ(kJ-mol™)  AH/(k]J-mol™) AS/ (J-mol™-K) E/ kJ-mol™)  AH/(kJ-mol™)  AS/(J-mol™-K)
blank 18.71 16.19 -217.02 18.71 16.19 -217.02
100 48.94 46.42 -129.30 44.61 42.19 -143.47
200 52.58 50.07 -118.42 46.73 44.21 -136.20
400 53.08 50.56 -118.16 47.98 45.46 -131.86
600 59.59 57.07 -96.54 49.59 47.07 -27.27
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Corrosion inhibiting performances of aniline gemini derivative for
Q235 carbon steel in hydrochloric acid

LIU Zhi—tian', ZHANG Lin-hua', ZHANG Qi', ZHENG Le—chi', YU Xue—cheng', WANG Cheng'
School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To investigate the effect of gemini derivation on the corrosion inhibiting performances, the study of
comparison between aniline and 1,3 -bisphenylamino —isopropanol was conducted. At the temperature of
20 °C, the gemini derivative shows higher efficiency of 85.14%-91.62% , increasing with the concentration.
While the aniline shows efficiency of around 82% regardless of the concentration. The energy barrier of corro-
sion reaction is enhanced both by aniline and the gemini derivative with the apparent activation energies of
48.94-59.59 kJ/mol for the gemini derivative, also higher than that of 44.61-49.59 kJ/mol for aniline. The
results show that the corrosion inhibiting performance of gemini derivative is obviously improved compared
with that of aniline. It can be attributed to the closer distances between N atoms which were connected by co-
valent bonds. So the charge densities of the polar groups are elevated, and thus the adsorption ability is en-
hanced. With closer distances, the density of hydrophobic benzene rings is also increased, resulting in better
blocking ability when forming the adsorption layer. The polarization curves show that the gemini derivative
can be defined as a mixed type inhibitor that inhibits the anodic and cathodic reaction spontaneously.
Keywords: gemini derivative of aniline; acid corrosion; inhibitor; gravimetric measurement; electrochemical

polarization; corrosion reaction dynamics
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