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Synthesis and Corrosion Resistance of a Multi-silicon Coupling Agent

SUN Cheng-jun, WANG Zhu, LIU Hai-feng

(Guangzhou Institute of Industry Technology, Chinese Academy of Sciences, Guangzhou 510000, China)

ABSTRACT: The work aims to develop a silane coupling agent which can be used for metal surface protection treatment inde-
pendently. A trifunctional silane coupling agent (TSC, yield 95%) was synthesized based on thiol-ene click chemistry reaction of
mercapto-trimethoxysilane (MPS) and trivinyltrimethylcyclotrisiloxane (TEMS). A dense layer of corrosive coupling agent pro-
tective coating was obtained on the surface of tinplate. Chemical structure of the synthetic product was characterized with FTIR
and '"H NMR. Coating structure was analyzed with XPS, and morphology was characterized with SEM. Properties of the coating
cured with TSC hydrolyzate were characterized based upon thermogravimetric analysis, polarization curve, salt spray corrosion
test, etc. Infrared results showed that double-bond stretching vibration absorption peaks (vc—c), (vc_y) and (vs_y) of the raw
materials disappeared after the reaction, indicating that the reaction occurred. The 1H NMR analysis showed that the product
structure was target product TSC. XPS test results showed that Si—O—Fe covalent bond formed on the coating and metallic
surface. Thermal stability of the TSC coating was better than that of MPS hydrolysate coating. Salt spray accelerated corrosion

test indicated that protective properties of TSC was obviously superior to that of MPS, and corrosion rate was 2.60x10 2 mm/a.
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Hardness of the TSC coating was up to SH. SEM analysis showed that the TSC coating surface was smoother and less defective
than MPS coating. A multi-silicon coupling agent is synthesized and can be directly used for surface treatment and protection of
tinplate after hydrolysis. The protective coating exhibits excellent performance.

KEY WORDS: tinplate; silane coupling agent; click chemistry; corrosion resistance
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<k i Ay A, MPS: (C1, 3.51 );( €2, 0.67~0.70 );
(C3,1.62~1.70 );( C4,2.46~2.51 );( C5,1.27~1.31 ),
ViD3:(C1,0.27 );( C2, 5.88~5.95 );( C3, 6.00~6.07 ),
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Tab.1 Integral value of '"H NMR of MPS, ViD3 and TSC
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Cl1 C2 C3 C4 C5 C6 C7
MPS 9.02 206 2.06 2.04 1.00 — —
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Tab.2 Fitting parameters for polarization curves

AR A/

FEf Een/V Jeon/(A-cm )

RP/(Q-cm_z) (mm-a")
MPS —0.4640 1.1635x10°° 1547 1.36%107"
TSC -0.4210 2.2138x10° 27865 2.60x1072
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