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The synergistic effects of some ions such as KI XCl and KBr on the cc ton inhibiti
of zinc in 04 M HCl by lctmhydmcarbnmle dcn\alrvm compourxis has Weight — loss measurements
been investigated using weight loss Py dic polarizati Fig.{ 1): shows the effect of i i ions of I d( 1 Jon the weight
technique was used to measure the pitting ial and Qu Chemical loss of Zn vs. time curves at 30 ‘I°C Similar curves {(not shown) were obtained for
studics (Compl.mnwn.l Smdy) were mvcsugaled Results obmmed show that these the other three compounds. It is obvious that the weight loss of Zn in presence of
i d m good £ and their inhibition efficiencies (IE %) & with the mhxbﬂo's \nn:s lmenrl) with time, and & much lower than that obtained in blank
of i i The pr ce of I, Br and Cl amions & the . The lated vahues of the percentage inhibition efficiency (I %a) arc listed
inhibition efficiency of tetrahydrocart P due to the synergistic effect in Table ). lnspechon ol‘ Table (1) reveals that, the mhibition efficiency increases
Hahde ions are lly strongly adsorbed on the zinc surface and facilitate the with an in inhib b This behavior could be attributed to the
ption of organs ds by forming intermediate bridges between the positively mcmsc ol' the number ofadsotbod molecules at the metal surface. At one and the
charge metal surface and the positive end oflhe tetrahydrocarbazole molecule . Thus, the same i c 1 %ech in the following order: (I) = (IT) > (III) =
nhibitor is not adsorbed directly on the metal itself but rather by columbic attraction to (V).
the adsorbed halide ions on the metal surface It is also found that these compounds inhibit Synergistic effect
the pitting comrosion of zinc in chloride contaming solution by shifting the pitting Figures (2) represent the weight Joss time curves for zine dissolution in 0.4M HCl in
corrosion potential into more positive(noble )direction the presence of 107 M of I, Br, ClI' and also in the presence of different
= concentrations of organic additives. The strong chemisorption of these anions on the
Introduction metal surfiace is responsible for the synergistic effect of these ions m combination
with cation of the inhibitor.. Stabilization of these adsorbed anions with cations leads
o ; % 2 g = to gr surface © age and therefore, ibition.as shown in Table(2).
Zinc is an industrially important metal and is corroded by many agents. of which Plltlng corresion of zinc
AqUEOUS acxk are the most dmgcmous [!] Looking at ns mcmasmg use, the study of Effect of NaCl concentration
corrosion inhibil is of p imp - The dissolution behavior of zinc in Pitting corrosion is an electrochemical I process in which the pit act as a fixed anode
acidic and nearly neutral “media is known to be mlnbucd by mlrogen and sulfur- Thns process is similar to so-called p of anion induced adsorption. The
2 organic compounds. Such comyg groups that jon of a pit depends on ber of factors inchuding type and of
decrease the rate by i g the hydrogen overvoltage on the comoding attacking (depassiv: nnng) ; type of p and relative concentration of
metal [2]. The use of inhibitors is one of metals and alloys, especially in acidic media. other anions as well as temperature. For pitting corrosion by halogen ion to effect the
The increase in inhibition efficiency of organic P in the p of some Jution that should in an oxidizing agent. The interesting feature of pilting
anions has been observed by investigators[3-5] and was ascribed to synergistic effect ion of Zn el de by halide jons in agueous solution is that, it does not start
Halide ions are nommally strongly adsorbed on me surface of a conoding me(a.l amd directly after the presence of the metal in the corrosive medium but that . a certain
facilitate the adsorption of organic comg by f time , so called induction period elag before dissolution stasts.
between the posm\el} chargc metal surface and the posm\'c end of the orgamc

lecule . Thus, the inhibitor is not adsorbed directly on the metal itself but rather by

Tumbi ion to the adsorbed halide ions on the metal surface. Studies of the
effect of organic additives on the comosion rate of zine had been the subject of many
imvestigators [6-12],, Most organic  inhibit are sub with at least ome
functional group that considered being a reaction center for the adsorption of the
compound on the corroding surface, therefore forming Bamier Figure 1. \Vexghl-
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versus immersion time for Zine in the ak and p different of
compound(T) at 30=1°C bk .i ? 5 e b
Methods and Materials T ——— Table(z] : o -
......-...'I"‘...".":’.,'L",’.’i'e"“,é""“"" o Gerivatives in presence of 1X10°M KI amer 53
Zinc strips (BDH grade) containing: 0.002% Fe, 0.001% Pb, 0.003% Cu, 0.001% Cd, | min mmarsicn at30:1°C
and rest Zn were used in this investigation. All chemicals used were of AR grade.
Specimens of zinc strips were abraded successively by emery papers of different grades, P, o “IE
ie 150, 320, 400 and 600, and finally polished with a 40 emery paper to oblain mirror o (L}] (L 3] L L) o =
like finish. Then degreased ultrasonically with ethyl alcohol and rinsed with bi-distilled Latat 04 | m 0. 252 2 e S — —
water several times and dried between two fitter papers. AR grade hydrochloric acid (37 P aa s P i s = - o ==
%) was used for pi ing the i i Appropriate concentration of e o a T ———nL LS LGS et e
aggressive solutions used (0.4 M HCI) was prepared using bi-distilled water . The e Lt 33 a3 Lo o3
tetrahydrocarbazole derivatives were synthesized in the Rt Y using dard Adviet A == e Rt 132004 ns »s N1 b3
¥ duref 14]. Stock soluti of NaCl, K1 KCl and KBr ( IM ) were prepared using bi- Lraet s | s o) T4t 17nnet 80 Lo sz 3.2
distilled water. From these stocks concentrated solutions exactly of 0.1 M NaCl and a0t s B3 L 78 2axeet 1 wx2 98 e
IX10: M of K1, KCI and KBr were prepared by dilution with bi-distilied water. It was
T
The following derivatives of y were died: Tetrahy rb
denivatives were used as corrosion inhibitors in this study are listed below
1-The tetrahydrocarbazole derivatives are idered as jon inhibitors for zine in 0.4
L M HCI act as efficient inhibitor.
Compound Stractares Names C T T 2-The addition of K1, KC1 and KBr to these compounds improve the values of inhibition
bods efficiency due to synergistic effect
N 3.The adsorption j follows Langmuir isoth
4- Tetrahydrocarbazole derivatives provide protection against pitting corrosion of zinc in
(B2 " presence of chlonde e jons by shming the pmmn po!emual into positive direction.
n )l "" A TR st . | CEaTN 5-The values of i ion effy lated using weight loss ptentiodynamic anodic
HM TR | Mok We=37242 | | polarization and q chemical calculation were in good agreement.
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