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3-S5, SR (RERE-2-FF 6 ) S e 3 ) -[ 1, 1-
A ] -2, 2 W 2 B Schiff B iR 1k 28t . 7E
40 C .1 mol/L HCI¥$ ¥ . 22 1h ¥ & 4 1.0 mmol/L
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Fig.1 Reaction mechanism of Schiff alkali acidizing corro-
sion inhibitor
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i
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Fig.2 Molecular dynamics simulation of PCP on metal
surface
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Fig.3 Infrared spectrum of Schiff base acidizing corrosion
inhibitor
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Fig4 Polarization curves of J55 steel at different PCP
dosages
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Table 1 Polarization and weight loss parameters of J55
steel at different PCP dosages
RSl P -b/ Vi / 14 /
i (mVe o (mVe o (pA- @[ﬂw-@
% dec’) dec') cm?) ’ h)'] ?
ZEH O 415 129 184 24450 1175.38
0.05 -396 107 195 2041 91.65 3.57 99.70
0.10 -355 145 161 2421 90.10 2.06 99.82
0.15 -412 290 300 512 9791 1.85 99.84
0.20 =374 220 219 596 97.56 1.83 99.84
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Fig.5 EIS spectrum of J55 steel at different PCP dosages
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Fig.6 EIS Equivalent circuits of J55 steel at different PCP
dosages
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Table 2 EIS spectrum parameters of J55 steel at different

PCP dosages

R/ Ca/ R/ R/ L/ R/ /
(Q- (F- Q- (@ (H (@ ’Z;
cm’) cm?) cm’)  cm’) cm?) cm’) ?

2 H 0.897 4.337x10*  0.87 6.64 858 0.77

0.05 0.728 1.637x10° 11.12  93.26 44836 9.94 92.25

0.10 0.818 1.442x10° 19.77 229.51 803.47 18.20 95.77
0.15 0.846 7.874x10° 22.04 307.13 35823 20.56 96.25

0.20 0.785 4.451x10° 24.45 25292 93.72 22.30 96.55
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Fig.7 Electrochemical noise of J55 steel at different PCP
dosages

HEFF M - 25 < 0.05% < 0.10% < 0.15% < 0.20% , If:
LB 2 2 i 7] e J3E g R, T o v T 0 2 S MR 7R R
DB N o PRI, Bl 2 22 b 550 B2 AN e 3
J55 B b R BE LT R 2 25 > 0.05% > 0.10% >
0.15% > 0.20%.
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Table 3 Electrochemical noise parameters of J55 steel at
different PCP dosages
PCP /% ae/V alA R/(MQ-cm?)
ZH 1.49x10™ 4.46x107"° 0.33
0.05 3.79x10™ 2.67x107"° 1.42
0.10 1.58x107° 2.04x107° 7.75
0.15 3.36x10° 1.45%x107" 23.17
0.20 4.01x10° 1.08x107" 37.13
T 2 o — WP HEAE AR THE ARG 22 5 00— M 7 PO TR T O 22 5 R— R
CERUERS

AN [R) G2 by 351 n i W8 75 I 6 T 1) ) R 8 B
(PSD)Z AL Fe 4. M4 A1 ARAT Y 11 e /K
(W) 7€ HL 3L PSD B H (5 JI5J3 y « 25 1 >0.05% >
0.10%>0.15%>>0.20% , W, {I% , Ji pluse it/ . A
D IPRE M2 A BPR K T-20 dB/dec, 20 J55 8%
THT P e AU Ay i ik Bt G TRk B P 3, 1)
BT 2 bR A ), BRIV EE A Bl % b R U R 1Y
B, F B A o 5 B2 B0
B PR A, b T EEARIRES , TG 1 TS5 4K A ol
HR,

Fz4 JSSWEARRBPCPMETHINRIEZESH

Table4 Power spectral density parameters of J55 steel at
different PCP dosages

Pcpf”*“i—/ Wi/(V*-Hz') K/(dB-dec") Wy(A>Hz') K»/(dB-dec)

(1]
S 3.67x107¢ ~0.78 1.69x10 ~1.74
005  4.87x107™ ~1.03 3.73x10 ~1.81
010  7.85x10™" ~1.80 2.53x10% ~1.95
0.15 5.61x10™" “1.92 6.31x10™ ~2.08
020  521x10™ 2,07 2.67x107 212
‘2£ W —FE ST TR 5 5 K —FE 7 IR 2R RER s wo— L i

SRS K— Eﬁomlﬂﬁz—ﬁﬂﬂfﬁﬂﬁ

224 PCPESE @B 5T 3 51 FAER
BRI  , PCP 43 7642 J& 3R 1 1Y
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Fig.8 PCP molecule configuration of J55 steel at different
PCP dosages
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Inhibition Effect of 1-Phenyl-3-(1-Cyclohexylamine )-Propylene Schiff Base Corrosion Inhibitor on J55

Steel in Hydrochloric Acid Solution
FANG Xiaojun, BU Xiaoyang
(Research Institute of Shaanxi Yanchang Petroleum (Group) Company, Lid, Xi’an, Shaanxi 710065, P R of China)

Abstract: In order to improve the corrosion problem caused by acidizing fracturing, Schiff base acidizing corrosion inhibitor
1-phenyl-3- (1-cyclohexylamine ) -propylene (PCP) was synthesized by cinnamaldehyde and cyclohexylamine. Its structure was
characterized by infrared spectroscopy and gas chromatography-mass spectrometry. The corrosion inhibition effect of PCP was
evaluated by weight loss method, electrochemistry (polarization curve, impedance spectrum, noise) and molecular dynamics
simulation. The results showed that the synthesized product was the target product PCP. Under the condition of 15% HCl and 90 C,
and with the increase of PCP concentration, the weight loss corrosion rate and corrosion current density of JS5 steel decreased
significantly, while the corrosion inhibition efficiency increased gradually. The corrosion inhibition efficiency could reach more
than 99% under different PCP dosage, indicating good corrosion inhibition effect. When the dosage of PCP reached 0.15%, the
overall corrosion rate and corrosion inhibition efficiency had little change with increasing concentration of corrosion inhibitor. That
is, the adsorption concentration of corrosion inhibitor on the surface of J55 steel had reached the critical micelle concentration, so
the adsorption amount did not change. PCP was a mixed corrosion inhibitor, which inhibited both cathode hydrogen evolution and
anode dissolution reaction. With the increase of PCP concentration, the arc radius, polarization resistance and noise resistance were
all arranged from small to large in following order: blank<<0.05% <<0.10% <<0.15% <<0.20%. The low frequency white noise level
decreased with the increase of PCP concentration in the current PSD diagram. That is, the corrosion rate of J55 steel decreased
continuously, which was consistent with the rule of weight loss method and polarization curve reaction. When PCP molecule
adsorbed and balanced with the metal, the whole corrosion inhibitor molecule was in the same plane, and then adsorbed on the J55
steel surface in parallel to achieve complete coverage, thus effectively slowing down the immersion of corrosive medium.

Keywords: Schiff base; corrosion inhibitor; metal corrosion; weight loss method; electrochemistry; molecular dynamics
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