FwHAR Faag Foll
.88 . SURFACE TECHNOLOGY 2015 4F 06 A

KRN RPERERHTELZNOZRIEARR

skEn, EER, S
(s DIV BEARET LML, PBZ 710065)

W OE. BE EEARN P ARG AR A T A R kB bR &6 B AR KR R & T R A AR AL T
B AN TEIRATR 69 R4k B R R G AR A AR XT0 SRR @R 6 A K HLE . FiE R w45
AN ZH R ETHE SRS RGEBERTHE, GR S9ERBTHFEEARTAEN TrhkE ik
FAEZ KRNI P XT0 4R F 8 69 £ K A2 il ad 2 —F Jo S R IALBUE RAJR P ook 22 1k ) £ XT70
A BRI A K Z) H FAAEEE J(1)= Cexp(—ar) +Crexp(—Bt) +C,. ZEiE Hm0.3% ,0.6% (it
o) ERE AR A G, B E R PR IR SR K, B R A RS TR £ RIRE R IR A A B ERR
AR T AR R 0.9% (R E 530 B A )G et & 5 52 &k R W X ) A i 3] 0.9983, %
T BB EARF B LG AL BT RN, B AR A ARG, R AR A R 2 AT, R
YA Je R E AR XA BRI AERRES RS A BEWBRE -8, FERSSE T ek
R FE . & A A 04 4R FC D A B ik SR R R BE | A6 4% AR AR AL B e ik A E a9 R P AE R

KR X70 FLAN; BokFaeid, YRS THFEE, X ek

FESES: TC174.42 XERERIAAD: A XEHE: 1001-3660(2015)06-0088-05

DOI; 10.16490/j. enki. issn. 1001-3660. 2015. 06. 017

Research on Corrosion Inhibition Effect of Quinoline Inhibitor

in Injection Water Media on Pipeline Steel

ZHANG Ying , DONG Guo-giang, HU Ling-yan

(Safety Evaluation Center, Institute of Industrial Hygiene of Ordnance Industry, Xi’an 710065, China)

ABSTRACT : Objective To investigate the growth pattern of quinoline adsorption film on X70 steel surface in the context that the
injection water with corrosion inhibitors can effectively prevent the oil devices from corrosion and the film formed on the pipeline
surface can alleviate the injection water corrosion. Methods The data obtained from scratch test were calculated using high field ion
conduction model by potentiostatic rapid scratch method. Results The results showed that the high field ion conduction model was
only applicable for a part of adsorbing process of quinoline. The mathematic simulation by further function fitting found that the
growth pattern of quinoline adsorption film on X70 steel surface in simulated media followed the equation: J(¢)= C exp(-az) +
C,exp(—Bi)+C,. Conclusion At the concentration of 0.3% , 0.6% (mass fraction) quinoline, current fluctuated obviously and
the stability of the forming film was worse. There was a possibility of local corrosion in scratch area. At the concentration of 0. 9%
(mass fraction) quinoline, the goodness of fit between the simulated curve and the true current decay curve reached 0.9983, the

current fluctuated slightly and the stability of inhibitor adsorption film was better. In the injection water media, the content of quin-
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oline was higher, the quality of the forming film was better and the difference of the current density was smaller before and after

scratch. The growth state of the adsorption film on the scratch surface and no-scratch surface were in a consistent state. The quino-

line adsorption film could rapidly form on the damaged steel surface at the higher concentration which had a quick and overall pro-

tective effect for the sample.

KEY WORDS: X70 pipeline steel; quaternary ammonium salt; high field ion conduction model; scratching electrode method
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Fig. 1 Scratch equipment
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Fig. 2 Typical graph of current density vs. time during scratching
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Fig. 3 Plots of current density vs. time of X70 pipeline steel before and after scratch in injection water media with different

concentrations of quinoline
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Fig. 4 Micrograph of X70 steel surface after scratching
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Tab.1 The parameters of curves of current density in
simulated media with different concentrations of
quinoline
WE i Jps/ Jhare” N e Gioi”
/C 8% (mA+-em™) (mA-em™) (mA+em™) (mCeem™)
0.3 0.4143 0.4426 0.4208 50.49
25 0.6 0.2014 0.22428 0.2046 24.60
0.9 0.1632 0.20205 0.1735 20.96
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Fig.5 Graphs of Ig J vs. 1/q in simulated injection water media

with different concentrations of quinoline
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Fig. 6 Simulated curves of current density after scratching decreasing with time of X70 steel in simulated media with

different concentrations of quinoline
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