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Abstract: In order to prevent the corrosion of 40Cr metal substrate, 40Cr steel surface was used to pre-
pare the double-[ y-(triethylsilicon) propyl ]-four sulfide (BTESPT) silane composite film with graphene
oxide (GO). Hydrophobicity and film forming property of silane composite film on 40Cr substrate surface
was studied by scanning electron microscope, X-ray photoelectron spectrometer and contact angle meter.
Corrosion resistance of GO/BTESPT silane composite film was studied by the cupric sulfate titration test
and Tafel curve test. The results show that the film-forming property of GO/BTESPT silane composite
film on 40Cr metal substrate is good. The contact angle increases to 87.41° and the surface hydrophobici-

Y B HA: 2020-02-22 f&E B HA: 2020-03-10
BIEEE: il HF, email: nizf@jiangnan.edu.cn
HEemB: KA ARFREIH (51675232)



2020 4F9 H

BESHIE

o542 5 6 9 WI(EAR 3308 - 17 -

ty increases. Compared with the untreated 40Cr metal substrate, GO/BTESPT silane composite film can

endure copper sulfate corrosion for 8.41 min. The corrosion current density of the GO/BTESPT silane

composite film has decreased by nearly two orders of magnitude and the corrosion potential shifts posi-

tively, indicating that the GO/BTESPT silane composite film exhibits excellent corrosion resistance. Af-
ter immersed in 3.5 wt% NaCl solution for 3 days, the GO/BTESPT silane composite film still has cer-

tain corrosion protection performance.

Keywords: graphene oxide; the double—[y— (triethyl silicon) propyl |—four sulfide (BTESPT) ; silane

composite film; hydrophobicity; film forming property; corrosion resistance
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Fig.4 XPS spectra of GO/BTESPT silane composite film
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Fig.6 Adhesion testing results of GO/BTESPT silane

composite film
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Tab.3 Titration test results of copper sulfate

NS f/min | &/min | f/min | Z44/min
40Cr A <0.02 | <0.02 | <0.02 | <0.02
GO/BTESPT 8.28 8.53 8.42 8.41
TEBEE A K

(a) 40CrItfk

(b) GO/BTESPT 4t 5 4 it

BE7 40CrE{&F GO/BTESPT il & A I ik HFELRAE
TE IS WGt S IE

Fig.7 Corrosion appearance of 40Cr substrate (a) and

GO/BTESPT silane composite film (b) after titration of

copper sulfate
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Fig.9 Film forming diagram of GO/BTESPT silane composite film
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