Supplementary Information (SI) for RSC Applied Polymers.
This journal is © The Royal Society of Chemistry 2024

Tailored cerium phosphate/silica hybrid epoxy for enhanced

corrosion protective coating

Nithyaa Jayakumar 2» and Nishanth Karimbintherikkal Gopalan 2b*

2 Centre for Sustainable Energy Technologies, CSIR-National Institute for
Interdisciplinary Science and Technology (NIIST), Thiruvananthapuram 695019,
India.

b Academy of Scientific and Innovative Research (AcSIR), Ghaziabad- 201002,
India.

*Corresponding author. Tel.: +91471 2515508; Fax: +91471 2491712

E-mail address: nishanthkg@niist.res.in

(a) 6 ) | 70°| (c) 100°

fCP-SiO,_Epoxy

Fig. S1 Contact angle of (a) epoxy, (b) CP-SiO,-epoxy and (¢)fCP-SiO,-epoxy coat.
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Rg— Solution resistance

R.- Coat resistance

Q_ - Coat capacitance

R..— Solution resistance

Q,, — Coat capacitance
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Fig. S2 Schematic representation of circuit element in the coat.
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Table S1. The BET analysis results of SiO, and CP-SiO,

BET data SiO, CP-SiO;

Single point surface area at 144.70 m2/g  128.40 m2/g
P/Po =0.273853

BET surface area 148.46 m?/g 130.53 m?/g

BJH Desorption cumulative surface area
of pores between 1.7 nm and 30 nm
diameter

124.71 m3/g  113.31 m2/g

BJH Desorption average pore diameter

(4V/A) 38.171 nm  38.205 nm
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Fig. S3 Bode plots of (a) silica loaded (5,10 and15 wt%) epoxy coatings, (b) 10 wt%

of P-SiO, epoxy, (¢) CP- SiO, epoxy and (d) fCP- SiO, epoxy coating.
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Table S2- EIS parameters of fCP-SiO, with and without artificial defect.

Q. Qqi
. Rc Rct
fCP-Si0: | pyration (Q cm?) Y, n (Q cm?) Y, n,
(Q1 cm28n) (Q' cm=28")
1 day 9.91x10° | 5.33x10° 0.7
7 days | 5.67x108 | 2.21x10° 0.85
8 -9
Without 15 days | 2.37 x10 2.88x10 0.8
artificial | 5 yays | 8.65x107 | 4.75x10° | 0.7
defect
45 days | 2.06x108 1.26x106 0.7 5.09x108 9.61x10° | 0.7
60 days | 1.32x108 2.54x106 0.7 1.41x107 8.88x10° | 0.8
10 min 1.11x10° 1.64x106 0.8 1.58%x10° 7.86%x107 | 0.9
2h 3.11x10° 3.14x108 0.8 3.63x10° 7.00x10¢ | 0.9
4 h 3.26x10° 1.71x10”7 0.9 5.78x10° 4.74x10% | 0.6
With
artificial 6 h 9.62x108 1.09%x10”7 0.9 7.24x10° 6.52x10% | 0.6
defect
8h 7.20x108 1.05%x10”7 0.9 2.88x108 6.67x10% | 0.6
24 h 8.35x106 1.09%x10”7 0.9 1.09%x108 | 4.96x10% | 0.6
345 h 3.98x10% | 5.62x107 0.9 1.79%106 7.09x10% | 0.6
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Fig. S4 (a) SEM image, (b) profile image of artificially defective fCP-SiO, epoxy coat,
(c) SEM image, (d) profile image, (e) SEM-EDX analysis and (f) XRD analysis of

artificially defective fCP-SiO, epoxy coat after immersing in saline solution.
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Fig. S5 logQ.t"2 curves of f{CP-SiO,/epoxy coating immersed in 3.5% NaCl
solution.
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