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Method&Results 

  This study specifically address the preparation of a new sol-gel coating for the anti-corrosion active protection of 

metals, based on embedded silica nanocontainers loaded with 1-H Benzotriazole (BTA). Two silica co-precursors were 

used to prepare the coatings: methacryloxypropyl triethoxysilane (MPTS) and methyl trietoxisilane (MTES). The 

obtained coatings were deposited by brushing on different metallic surfaces such as steel, copper and brass. The 

hydrophobic properties of the final coatings were evaluated by contact angles measurements. The surface morphology 

and the elemental composition of the samples were analyzed by SEM and EDAX.   

Introduction 

  Corrosion progression affects the service life of a given metallic structure, which may end in structural failure, leakage, product loss and environmental pollution linked 

to large financial costs [1]. The fact that corrosion control provides a cost benefit is a lesson learned over and over again by industry. An active approach is generally 

employed when the corrosion is already set in. That seeks to reduce the corrosion rate when the protective barrier is already damaged and the aggressive species are in contact 

with the metallic substrate [1]. A well-established concept to impart the self-recovering or self-protecting features to an organic coating is nowadays the use of micro- or 

nanocontainer structure when protective agents entrapped in containers are embedded in the coating matrix [2]. 
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Conclusions: 

All the metal substrates (copper, aluminum and titanium) treated with bilayer coatings showed 

better hydrophobic properties than the untreated surfaces or surfaces treated with monolayer 

coatings. Although it has been found that the morphology of ZnO particles has an important 

influence on the hydrophobic properties of coatings that do not contain silica nanoreservoirs 

loaded with corrosion inhibitor (F0 series), however, for coatings containing nanoreservoirs 

(FA1 series), the hydrophobic properties of the final coatings do not differ significantly 

depending on the morphology of the used ZnO particles.  The release profiles of the corrosion 

inhibitor from the silica nanoreservoirs indicate that even if the most amount of BTA was 

released in the first 24h, a slow release continued for at least 4 days.  

Figure 4. Particles embedded in the coating: a) silica nanoreservoirs 

loaded with BTA; b) ZnO particles flower-like; c) ZnO NPs rod-like; d) 

ZnO NPs spherical-like 

Figure 5. BTA release from the silica nanoreservoirs, in different pH media 

Figure 1. Images of water drops on the different F0 or FA1 coated metallic supports 

Figure 3. Contact angle measurements for  the F0 and FA1 coated metallic 

supports  

Figure 2. Images of the F0 or FA1 coated metallic supports 

Samples Coating composition 

F0 

First layer without silica 

nanocontainersd 

Bilayer with ZnO flower-

like 

Bilayer with ZnO rod-like 

Bilayer with ZnO spheric-

like 

FA1 

(with silica 

nanocontainers 

loaded with BTA) 

First layer with silica 

nanocontainers 

Bilayer + ZnO flower-like 

Bilayer + ZnO rod-like 

Bilayer +ZnO spheric-like 

Figure 1. SEM images of a) F0-0, b) F0-FL and c) F0-S coated glass supports 
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