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ABSTRACT: Objective To study the inhibition behavior and the optimal composition of CP-CI021 pre-filmed inhibitor for
Q235 steel in seawater. Methods The inhibition behavior of CP-CI021 for Q235 steel in seawater and the optimal composition
were investigated with weight loss method and electrochemical impedance spectroscopy. Results The CP-CI021 pre-filmed in-
hibitor had excellent inhibition property, and the EIS impedance modulus of pre-filmed Q235 steel increased by 2 orders of
magnitude compared to the Q235 steel without pre-filming. Conclusion The optimal composition of CP-CI021 pre-filmed inhi-
bitor was: PHA, 7.3 g/L, assistant A, 3 g/L, assistant B, 5 g/L, and the inhibition efficiency reached 98.4%.
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Fig.2 Device for coating evaluation at static state
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PTG NS R IR 1o ARTURELE SR mT 0 . Bk
K PHA ¥JE (5.5 g/L 0 KRZE 7.3 g/L) B, &F
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Table 1 Effect of PHA concentration on weight gain of
pre-filming of Q235 steel
PHA Jii T i T Je U o

/(g L) [kt /g it /g Hitt/g
5.5 18.2289 18.2395 0.0106
6.4 18.6497 18.6611 0.0114
7.3 18.7608 18.7743 0.0135
8.2 19.0018 18.9931 -0.0087

22N PHA YR FE TR HTAR BRI Q235 kY il
T B R R0, S5 L% 20 MZS Tl
LRI S, Q235 BRANIZ I T KA 5 )
SREE M, BEE T PHA JREWRIEH 5.5 ¢/L
BRZ 7.3 g/L I, S WAL PR Q235 SN TR LI
KA 5T R ok BT A 8 S RN o R R R T v
K, YIS 90%LA I o2 PHA ikl 7.3 g/L
BF, ISR R Tk 98.4%.

F2 ARIRER PHA FER) Q235 fx R 89 & i R E A
&R
Table 2 Weight loss of Q235 steel pre-filming with different
concentrations of PHA

PHA it AT @is  EMsE g
WRE/(g LY Fil/g FERE/g  WER/E BR%
Z=H 20.0261 20.0135  0.0126 —
55 18.2395 18.2384  0.0011 91.2
6.4 18.6611  18.6604  0.0007 94.4
73 18.7743  18.7741  0.0002 98.4
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Fig.3 EIS plots of Q235 pre-filmed with different concen-
trations of PHA
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Table 3  EIS results of Q235 steel pre-filming with different
concentrations of PHA

PHA Jii i 5 5 i
‘YZQFSE/(g-L‘I) Cq/(uF-cm™) R./(€Q-cm”) SR I%
ZEH 230 3297 —
55 102.1 117 220 97.2
6.4 98.3 133 850 97.6
73 80.9 175 520 98.1

H 35 3 AT, Bl PHA AR VEEEf 0 39m
% 7.3 g/L, WH)ZHAEZER/N, Wi H
B, W 3297 Qeem? B K ZE 175 520 Q-cm?,
P TR BE Y, RIS FE Q235 4NTE
KA R A R R BE IH AR R . Y TR PHA 19
FREMRE R 7.3 /L B, SRR I T ik 98.1%,
X5 6 b 2 I A 4 R —

2.2 B A ByS20n

H2% 4 WL SRn 0. &R A MR
FEH 1 /LK E 3 g/L i), TS Q235 R ) i
IR H 0.0047 g WK A 0.0135 g; KB A
P 3 /L K% 4 o/L B, FURBEAY R
M AR AN K R, S B A R B EE O 3 g/l
iF, Z bl WU A Q235 FRANIE B, RIEd
PEREZ TR

£ 4 BhF AREST Q235 BIRTFARER &0

Table 4 Effect of assistant A concentration on pre-filming of

Q235 steel
B A By T I T
WRE/(g L Jii/g Jii/g W /g
1 20.3114 20.3161 0.0047
2 20.1954 20.2050 0.0096
3 18.7608 18.7743 0.0135
4 20.5455 20.5585 0.0130

(7 e SR T 2 926 AR R A 2 BELC 385 P A 5 12537
M AR B0 A WU Y Q235 BRAN AL I /KA1 5t
RIS AT, WL 5. mAERATA AR K
B B G2 R R Bh 3R A 1 g/ HEORE 3 /L
I, Q235 Y Y B & 10 BB /), B P AR
BT R B At 3 g/L HERE 4 g/L I, &
WU RS Q235 BN 1t i ik AR ZE A K, HL4%
IACRIIEF] 95% LA b o PRIk, FiIRZ ik 7] o B3]

A M EAERTR A 3 g/L,

®5 AEKERBF A BN Q235 w iR E R E R
KERER
Table 5 Weight loss of Q235 steel pre-filming with different
concentrations of assistant A

B A B JEURET O EME O EEE &k
WEN(g L R/ FR/e  WKg BR%
= 20.0261 20.0135 0.0126 —

1 20.3337 20.3314 0.0023 81.7
2 20.3054  20.3038 0.0016 87.3
3 18.7743  18.7741 0.0002 98.4
4 20.1519 20.1514 0.0005 96.1
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Fig.5 EIS plots of Q235 pre-filmed with different concen-
trations of assistant A



BI3E AW

WRTAF . — IR P A T 22 ke 1) F) T 19 -

Bt A FRSERY EIS Bl %0, PR IS A EIS BN
UK, RVt e RS rBH A K, R S
Q235 RRANEE F M M 4r . EIS B &l E15 5]
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Table 6  EIS results of Q235 steel pre-filming with different
concentrations of assistant A

/N, BB R REMZCER 98.4%.,
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Table 8 Weight loss of Q235 steel pre-filming with different
concentrations of assistant B

Wi B BiEE JEMRET S JE il R
WeRE/(gL)  Fik/g  FilE/g  RiE/g R/%
= H 20.0261 20.0135 0.0126
20.0243 20.0229 0.0014 88.9
4 18.3259 18.3250 0.0009 92.9
18.7743 18.7741 0.0002 98.4

AN E R BIGR B BB BEAT B i AL 2 BEAT DU
AWK 6 iz, M EIS BIXT AT AL, FR S

Wi A b R .
Ly CHRFeN) Rd@emd)
e 230 3297 -

1 97.9 58 779 94.4
2 112.1 85453 96.1
3 80.9 175 520 98.1
4 100 140 470 97.6

2.3 Bi% B W=

AR B B S8t Q235 B T s i ity 52 46
5 7, 0T LUE R B B BBk 3 /L
BT RE 5 /L, Q235 i T I it o o b ity it
Kok, 1 0.0094 g HERZE 0.0135 g; ket KHh
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TR 2 b 39 BURS Gl vy, W RESE T BIAI B K
FEAPUNE, TEKESI PTG, FILE 28
e T BRI B ¥R 5 o/L BFHEA TR

%7 Bh¥ BIRET Q235 MR M

Table 7 Effect of assistant B concentration on pre-filming of

Q235 steel
B B it TR P J Pif
WeRE/(gL ™) Jii /g Ji /g /g
3 20.9236 20.9330 0.0094
4 20.2241 20.2359 0.0118
5 18.7608 18.7743 0.0135
6 20.0243 20.0369 0.0126
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Fig.6  EIS plots of Q235 pre-filmed with different concen-
trations of assistant B
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RIS Q235 R+ A AT T 4F . EIS &
AR CY S BEE W3 9, b B
B3 gL#mzEs g/L, BmiEBmErh 84 361
Q-em® BEWHE K E 175 520 Q-om?, Z ik e f i ]
ik 98.1%. A, FURsESE ph 3% b By5R) B () o5 {4 o
WEHR 5 g/L
%9 FIRENEF B HEEN Q235 BN B LS
BELHL I il it 45 R

Table 9  EIS results of Q235 steel pre-filming with different
concentrations of assistant B

Bl B i 5 5 ZZih
W (L) Cq/(WF-em™) R /(Q-cm”) %
=M 230 3297 —

81.3 84 361 96.1
4 91.4 133 020 97.5
80.9 175 520 98.1

N 28 T JIEE A 28 ) T i AR B Q235 B AN I et
JE B RETESNE 7 Fin . Q235 BRARA L WK B
PR ML TR T, S CE 4 Re, RIASR
LA B S 1 I B B 5 4 YR 8 ol ) TR )
Q235 AN R AR T 53652, R IWATA B k™4,
T HEE MR EREIL R, X Q235 BRANFE IR K A
Jrp B R E R ROR

a RETPLL B

b 285 T AL B

Bl 7 Q235 BN IE G iy R T 4

Fig.7 Surface morphology of Q235 after corrosion in sea-
water
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