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Fig. S1 FESEM images of (a) GO and silane (GS) coated and (b) GO, zirconia and silane (GZS) coated carbon steel samples. 
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Fig. S2 EDS mapping of GS coated sample indicating different elements present on the surface.
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Fig. S3 EDS mapping of GZS coated sample indicating different elements present on the surface.
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Fig. S4 Water contact angle images recorded on (a) bare and (b) GZS coated SHP carbon steel samples. 
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Fig. S5 Photographs showing the colored water droplets forming beads on the GZS coated SHP carbon steel samples. 
Video 1 Self-cleaning property of the GZS SHP coated carbon steel sample with myristic acid as dirt particles.

Video 2 Self-cleaning property of the GZS SHP coated carbon steel sample with graphite flakes as dirt particles.


Table S1. Comparison of the GZS superhydrophobic coating on carbon steel surface with other similar coatings reported in the literature

	S. No.
	Substrate
	Coating
	Water Contact Angle 
	Corrosion Studies
	Biofouling Studies 
	References

	1
	Carbon Steel
	GO, ZrO2 and silane
	169±1°
	3.5 % NaCl
	Pseudomonas sp. and Bacillus sp.
	Present study

	2
	Mild Steel
	GO functionalized with APTES and GPTMS – epoxy composite
	-
	3.5 % NaCl
	-
	1

	3
	AZ31B Mg alloy
	GO, silane (a mixture of BTESPT and OTMS)
	140°
	3.5 % NaCl
	-
	2

	4
	Steel
	PDMS-GO-epoxy
	127.8±1°
	NaCl solution 
	Pseudomonas sp.
	3

	5
	Al alloy
	LDH-GO/DTMS composite coating by electrophoretic deposition
	155 ± 2.0°
	3.5 % NaCl
	Anti-biofouling studies in BSA
	4

	6
	AZ91 Mg alloy
	GPTMS/GO/FAS
	110.4°
	3.5 % NaCl
	-
	5

	7
	Al alloy
	silane/graphene oxide (GO) composite coating
	151°
	1 M NaCl solution
	-
	6
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