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Figure 2. SEM images of anodized Ti foils for (a) 30 minutes (b) 1 Hour and (c) 2 Hours.

Figure 3. Cross-section SEM images of microstructures formed on Ti surface after 2 Hours of treatment.

The results of SEM analysis show that the anodization with plasma leads to formation of Ti microstructures as shown in Fig.

2. Longer exposure time enable formation of microflower titanium oxide structures on the surface as presented in Fig. 2(b)

and Fig. 2(c). As the exposure time increased more microflowers protrude from the Ti surface indicating a more

homogeneous morphology.

Electrochemical anodization using plasma1 has garnered

attention in various applications ranging from biomedical to

photocatalytic applications. Titanium (Ti) and its alloys have

the most promising biomaterial properties2 due to their high

tensile strength, corrosion resistance and flexibility. In the

present work, we modified surface of Ti without using fluorine

based electrolyte.

We have demonstrated the fabrication of TiO2 layer on the

surface with a flower like morphology significantly different

from those obtained in conventional anodization processes.

This was achieved using chloride based electrolyte indicating

towards the utilization of Cl- ions3 as a catalyst for surface

modification of Ti. This synthesis provides an biocompatible

alternate for fabricating TiO2 structure free from fluorine ions

which impact the biocompatibility of TiO2 nanotubes4

synthesised using conventional anodization setup.
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Cleaned titanium foil of 0.1 mm

thickness, 99.9% purity are used

to modify surface of titanium (Ti).

A biocompatible sodium chloride

(NaCl) based electrolyte is used

as a medium for surface

structuring of Ti foil. For this

purpose, a conventional

electrochemical anodization

technique is used where Ti is

used as anode and NaCl along

with distilled water (d.H2O) was

used as an electrolyte solution.

We used gaseous plasma jet as

an cathode for electrolysis and to

set-up a two electrode system.
Anodization was carried out for different time intervals i.e. 30

minutes, 1 Hour and 2 Hour to understand the effect of

anodization time on the surface of Ti. Surface analysis of Ti

for different time was done through SEM.

From the cross-sectional images presented in Figure 3 we can see that the morphology of the surface is just like clusters

protruding from the surface. It could be established from SEM images that these clusters aggregate to form the petals of

flower like microstructures seen in Figure 2. More study on the role and parameters of plasma affecting electrolysis need to

be studied in details. These structures can be used for different biological applications especially for biomedical implants.

Figure 1. Schematic of 

anodisation setup.


