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Progress of Anticorrosion of Silane Based Sol-Gel Coating
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Abstract; Silane based sol-gel coating refers to coating material prepared by sol-gel technique using alkyl alkoxy silane
as precursor. Silane is a molecular level organic-inorganic hybrid molecule, therefore silane based sol-gel coating combines
the properties of organic materials and inorganic materials, and can achieve desired properties through controlling organic
and inorganic components. Its thermal stability, scratching resistant and adhesion to inorganic material are significantly
higher than organic coating, its flexibility and adhesion to organic materials are remarkably higher than inorganic coating.
Recently, this novel and special coating is widely used to protect metal materials such as aluminum, iron, magnesium and
copper-based metals. The basic reactions in sol-gel process,
application of silane based sol-gel coating on various metals are introduced. Recent research and future applications of the
coating are discussed too.

the bond mechanism between silane and metal surface and

Key words : anticorrosion; sol-gel; organic silane; coating
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Fig. 1 Structural models of different classes of organic-inorganic hy-

brid materials formed by the sol-gel process!®’
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Fig. 2 Molecular structure of alkylalkoxysilanes and alkoxysilanes
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Fig. 3 Schematic representation of condensation of silanol with hy-

droxyl groups on the metal surface
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Table 1 Abbreviation and chemical name of some used precur-
sors
Abbreviation Chemical name
v - AAPS [3 = (2 - Aminoethyl ) aminopropyl ] trimethoxysilane
v — APS 3 — Aminopropyltriethoxysilane
BTSA Bis — [ trimethoxysitylpropyl ] amine
BTSE 1, 2 - Bis[ tfiethoxysilyl ] ethane
BTSS Bis — [ 3 — (triethoxysilyl) propyl ] tetrasulfide
DMDES Dimethyldiethoxysilane
DMDMS Dimethyldimethoxysilane
DTMS Dodecyltrimethoxysilane
IPTS 3 — Isocyanatopropyltriethoxysilane
v - GPS 3 — Glycidyloxypropyltrimethoxysilane
MAPS (3 - Mercaptopropyl ) triethoxysilane
(3 - Mercaptopropyl ) trimethoxysilane
v - MPS Metacryloxypropylmethoxysilane
MTMS Methyltrimethoxysilane
TEOS Tetraethoxysilane
TMOS Tetramethoxysilane
TPOT Titanium tetra-propoxide
TPOZ Zirconium tetra-propoxide
PHS Diethylphosphonatoethyltriethoxysilane
PHTS Phenyltrimethoxysilane
PTS Propyltrimethoxysilane
v-UPS Ureidopropyltrimethoxysilane
VTES Vinyltriethoxysilane
VTMS Vinyltrimethoxysilane
VTSA Vinyltriacetoxysilane
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Table 2 Corrosion protective silane based sol-gel coatings on
metal surface
Metal Precursors Additives and References

Al based material

MAPS + BTSE
PTMS + BTSE
v = GPS + MTMS
v - GPS + TMOS
v - GPS + TEOS
v - GPS + TPOZ

[57-59], Cel®,

v — GPS + TEOS

vy — GPS + TMOS

v = GPS + TPOZ
DTMS
MTES

v = MPS + TEOS

vy — MPS + VTMS + TMOS
vy — MPS + VTMS + TMOS + MAPS

[42]
[50]

v — AAPSE!
[52-53], DETA[]
BPA[%]

[56]

organic

inhibitor [0! ~63)

EDA®]) DETA[“:W ,

TEPA[67—68]
[69], AEPI™]
v - APSI7]  EDALT
DETA[70-731 organic
inhibitor [74-76]

Cel70]
Ti0, 77
Mg(NO;), "™
BPO'#] | si0, 14
[79]

Micron particle!*’]

~v = MPS + VIMS + TEOS [80]
v — MPS + PHTS + TEOS Inhibitor 4
v = MPS + TPOZ [81-82]
VTMS + TEOS BPO®4]
3005 MTES + TESO Cel?!
MTES + TEOS + PhTS [83]
5050 i
PhTS + TEOS Phenylphosphonic acid (3%
6061 v - GPS + TEOS HDA +~y - APS!34) | HDA®]
6082 v - GPS + TEOS Inhibitor!**’
Fe based material
ADI MTES + TEOS [86]
Photo initiator! %"

. - GPS + TPOZ :
Mild Y * propargyl alcohol *%)
steel

v - GPS + TEOS Ti0, 1%
MAPS + TEOS [90]
Carbon v - MPS + TEOS Phyllosilicates'®! =2/
steel ~ [95]
93 -94], AICI; + Ce!™!
MTES + TEOS [ 1, AICl, + Ce
Silica + Cel®]
Steel MTES + TEOS [96]
HDG v - GPS + MTES Montmorillonite 7!
GS MTES + TEOS Sodium silicate

(BTXR)
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