[ Downloaded from journal.ica.ir on 2025-12-07 ]

WA Sualy (aiia Jlum YO 3liy) 10 o jlach (8,93 rusigs g p gle dolilind
pas s lS Jalas Ja AN+ 7 (s S ool S 58 (S0 93 U 53 bl e 0w a3l j b 53 sl 53 9 J SIS LT I 81 ad A (eabsand g S (o) 5

5 Josds olal ol laa Al obaad g sl o 5
WB9) » Glsabis s o ylails gl jo sy e
adaes as yIS Jodas Ju AV P A gS sl oY 98 (Su 9

Flagdle L Mol jsa 8 el

&.ud.t@-c O@ld:%wgdﬁa@b‘;&y :.L?""'W"\“'ZJ‘@-"‘MJLSG : 2y
(seuige ouSinlg agedio o a8 SN ( casdd rudigo J‘:Ydl:u.u“

arefinia@um.ac.ir :J ghcus ouius g3 *

VAP QITY iyl G gl VWAP/0 N /Y 8l o ey

ol

-

Qoeppm i 53 WShhp 5 SN Ll Calises laclale glyls Jgloes 13 AV S oS o3l sY 3 Sy iy Guos opl o
Ol 520 Sl sy 3l sskie pl 6l 23S 15 g1 3050 318 (Sl 453 YO Glas 55 LIS i Ve ppm s SIS b
A e oz oy ¥ b JSONE lst il (il s eslizal (BIS) plasis SUI uilisl amtwciab 5 Seoltys il
) ey 03,5 851l (S 1 Sl Joly r o o 53555 0 e pn a Bl T 5 S VWY GNP 51 Ss,55 0L
PO+ ppm b S ik 6115 Jsboms s & oS Ty 0333 350 e SISk 2 (5305 6 om0 y3 00 b JSONE
ol sl s EalS o b8 B i L s e e e Bl sy T SC F/7 BV/P 18, 0L 2L el
o ppm (SN T g Ao )3T e (15 I goms 53 ST g Blen 3T AS dal g SIS g lo i (S35 5 il 5

..>ﬁ\°b~ppméﬁl'sa;y&mﬁﬂqﬁﬁtam:ow.\iu{ﬁm\~~ppmjc)&._.l:,» 2l

{estbron s SN udliboal ¢ 0 gl 5253 ¢ ST 52 0 5SS DS ¢ 535 03 3Y b 1Sl Dlols”


https://journal.ica.ir/article-1-115-fa.html

[ Downloaded from journal.ica.ir on 2025-12-07 ]

AP Jaaly (adia Jlum YO oalsy) 10 o jlach (50,93 uiige § pgle daliliad
s IS Jglae 50 AN F (i S oulin 3Y 58 1S 95 U35 2 SSabien pass 05 a3l 9 53 aSly 33 9 9SS LI 50 B alang A< s | PP

Electrochemical Investigation of Synergestic
Effect of Ethylene Glycol and Borax in
Presence of Sodium Silicate Inhibitor on
The Corrosion Behavior of Carbon Steel
A106 in Sodium Chloride Solution

N. Nikzad ', R. Arefinia 2*

! MSc Student of Chemical Engineering, Faculty of Engineering, Ferdowsi University of Mashhad.
? Assistant Professor of Chemical Engineering, Faculty of Engineering, Ferdowsi University of Mashhad.

* Corresponding Author: arefinia@um.ac.ir

Submission: 2017, 04, 09 Acceptance: 2017, 12, 13

Abstract

In this work, the inhibition effect of borax and ethylene glycol (EG) on the corrosion behavior of carbon steel
A106 was investigated in the solution containing 900 ppm sodium silicate and 100 ppm sodium chloride at
25 °C. For this purpose, the potentiodynamic polarization and electrochemical impedance spectroscopy (EIS)
methods were applied. The increase of EG concentration up to 50% by volume results the decrease of passive
current density (ip) from 19.6 to 12.1 pA.cm™ whilst its effect on the breakdown potential (E,) was negligible.
When borax concentration increases up to 450 ppm, the iP decreases significantly from 19.6 to 4.6 uA.cm?,
further addition of borax causes to markedly decrease of resistance against both uniform and pitting corrosion.
Moreover, borax showed the best synergistic effect at 450 ppm concentration in 30% EG solution containing

900 ppm sodium silicate and 100 ppm sodium.
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1- Saturated calomel electrode
2- Potentiostat/galvanostat
3- Potentiodynamic polarization

4- Electrochemical impedance spectroscopy
5- Breakdown potential
6- Passivity
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