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Organic silanes are &le to adsorb on metal
oxide surface with formation thin organosilicon
layers. These layers can be used to proted metal
from corrosion. The objedivities of the work is a
study of the mechanism of silanes adsorption on
aluminum and iron surfacefrom a vapor phase and
from agqueous and arganic solutions, determination o
effed and pasdbiliti es of inhibition o atmospheric
corrosion d metals, proceses of locdized
disolution d metals in chloride @ntaining
eledrolytes, and clarificaion of these layers
influence on adhesion poperties of polymeric
coatings and undaerfilm corrosion d metals.

The study of ethoxysilanes R,Si(OC;Hs)sn
adsorption on auminum and iron from vaauum,
argon flow, aqueous, toluene and alcohd solutions
have been caried ou by quartz microbalance The
izotherms of adsorption d mono, triethoxysil anes,
and bs-silanes have been oltained uncer different
condtion d deposition. We have cdculated the
magnitudes of the "landing sites' of silane
moleaules which allow to determine the orientation
of moleaules on the surface and the energy of
interadion d the asorbate with aluminum
surface was evaluated. The medianism of silane
chemisorption which includes hydrolysis to form
siland and the mndensation with hydroxyl groups of
the surfacewas determined.. It have been establi shed
the ndtions of formation d mono and
poymoleaular siloxane layers with dfferent
chemicd structure and adhesion to the metal surface
The aticorrosion poperties of silane alsorbed
layers on iron surfaces was gudied by quartz
microbalance, high sensitive resistometric technique,
and by testsin climatic chambers. Corrosion tests in
the flow of synthetic ar with and water vapor
introduwction have shown bah adivation and
inhibition d corrosion, depending on the siloxane
synthesis technique, and aderliness and thickness
of sloxane films. Thin crystalike films (10-12
mondayers) make the surface hydrophobc and
inhibit iron corrosion. The increase of thickness up
to 2035 mondayers and deaeasing orderliness
result in an incresse of superficia water
concentration and the adivation d corrosion.
Corrosion tests of the modified iron and aluminum
samples were caried ou in climatic and sat fog
chambers with “in situ” resistometric ocontrol of
corrosion rate. The kinetics of iron corrosion
modified by different organosilicon layers was
obtained. The data indicate that silane demisorbed
mondayer can deaease by 2-5 times the amospheric
corrosion d the metals. The strongest effed was
observed in triethoxysilanes and kis-silanes, which
can form surfacelinea siloxane dans or bond the
neighbaing atoms of the surface The medhanism

of organasilicon layers adion on atmospheric
corrosion d metalsis proposed.

Corrosion d the modified iron, aluminum, and zinc
samples in agueous eledrolytes was gudied by
quartz microbalance and resistometric technique.
The obtained data indicate that silane dcemisorbed
mondayer can deaease by 1.54 times the
interadion rate of the meta with water. lon
exchange properties of metal oxide-hydroxide
surface were reviewed. It  was <own that
modification d eledric charge of ametal surface ca
lead to change the susceptibility of metal to locdized
disolution d metas (Al, Mg, Fe). Chemisorbed
mondayers were synthesized on an auminum
surface the structure of which is smilar to that of
the Langmuir-Blodgett films with either negative
(iminodacdate @ ad sulfate) or  positive
(ammonium and amino) ion radicds. A negative
layer inhibits depassvation, and, lence metal
corrosion, whereas a positive layer promotes these
proceses. Charge density and paential in the
plane of the ion-exchanging goups of the silane
layer were caculated. Both values are asociated
with the pitting-corrosion pdential and aluminum
susceptibility  to  depassvation in chloride-
containing environments. It have been shown that all
the parameters (q, Y'-potential, E, and depassvation
susceptibility) depend on the ion-exchanger nature,
add dssciated degree and ionic-chemicd
interadionwith adivating ions.

Effea of the slanes dructure on the alhesion,
water resistance ad cahodc delamination o
polymeric ooatings was dudied. Medhanism of
formation d metal-poymer adhesive bonds in the
presence of alkoxysilanes have been proposed. It
was shown that organcsilicon layers considerably
improve ahesion and stability to the cahodc
delamination adion d coatings (siloxane-, epoxy-,
ethylene-vinilacdate pdymer, and bty rubber
polymers). The influence of modificaion d metal
surface by silane couding agents on the @rrosion
and eledrochemicad  behavior of metals under
polymeric ooatings have been investigated. It was
shown the inhibition d anodc dislutions and o
underfilm corrosion d metals in the presence of
organaosilicon layers at the metal-polymer interface
and medianism of underfilm corrosion was
propased.



