
RESEARCH POSTER PRESENTATION DESIGN © 2012

www.PosterPresentations.com

(—THIS SIDEBAR DOES NOT PRINT—)
DESIGN GUIDE

This PowerPoint 2007 template produces a 
91cmx122cm presentation poster. You can use it to 
create your research poster and save valuable time 
placing titles, subtitles, text, and graphics. 

We provide a series of online tutorials that will guide 
you through the poster design process and answer your 
poster production questions. To view our template 
tutorials, go online to PosterPresentations.com and 
click on HELP DESK.

When you are ready to print your poster, go online to 
PosterPresentations.com

Need assistance? Call us at 1.510.649.3001

QUICK START

Zoom in and out
As you work on your poster zoom in and out to the level 

that is more comfortable to you. Go to VIEW > ZOOM.

Title, Authors, and Affiliations
Start designing your poster by adding the title, the names of 
the authors, and the affiliated institutions. You can type or 
paste text into the provided boxes. The template will 
automatically adjust the size of your text to fit the title box. 
You can manually override this feature and change the size of 
your text. 

TIP: The font size of your title should be bigger than your 
name(s) and institution name(s).

Adding Logos / Seals
Most often, logos are added on each side of the title. You can 
insert a logo by dragging and dropping it from your desktop, 
copy and paste or by going to INSERT > PICTURES. Logos 
taken from web sites are likely to be low quality when 
printed. Zoom it at 100% to see what the logo will look like 
on the final poster and make any necessary adjustments.  

TIP: See if your school’s logo is available on our free poster 
templates page.

Photographs / Graphics
You can add images by dragging and dropping from your 
desktop, copy and paste, or by going to INSERT > PICTURES. 
Resize images proportionally by holding down the SHIFT key 
and dragging one of the corner handles. For a 
professional-looking poster, do not distort your images by 
enlarging them disproportionally.

Image Quality Check
Zoom in and look at your images at 100% magnification. If 
they look good they will print well. 

ORIGINAL DISTORTEDCorner handles

G
o

o
d

 p
ri

nt
in

g 
q

u
al

it
y

B
ad

 p
ri

nt
in

g 
q

u
al

it
y

QUICK START (cont.)

How to change the template color theme
You can easily change the color theme of your poster by going 
to the DESIGN menu, click on COLORS, and choose the color 
theme of your choice. You can also create your own color 
theme.

You can also manually change the color of your background 
by going to VIEW > SLIDE MASTER.  After you finish working on 
the master be sure to go to VIEW > NORMAL to continue 
working on your poster.

How to add Text
The template comes with a number of pre-formatted 
placeholders for headers and text blocks. You can add more 
blocks by copying and pasting the existing ones or by adding a 
text box from the HOME menu. 

 Text size
Adjust the size of your text based on how much content you 
have to present. 
The default template text offers a good starting point. Follow 
the conference requirements.

How to add Tables
To add a table from scratch go to the INSERT menu 
and  click on TABLE. A drop-down box will help you 
select rows and columns. 

You can also copy and a paste a table from Word or another 
PowerPoint document. A pasted table may need to be 
re-formatted by RIGHT-CLICK > FORMAT SHAPE, TEXT BOX, 
Margins.

Graphs / Charts
You can simply copy and paste charts and graphs from Excel 
or Word. Some reformatting may be required depending on 
how the original document has been created.

How to change the column configuration
RIGHT-CLICK on the poster background and select LAYOUT to 
see the column options available for this template. The 
poster columns can also be customized on the Master. VIEW > 
MASTER.

How to remove the info bars
If you are working in PowerPoint for Windows and have 
finished your poster, save as PDF and the bars will not be 
included. You can also delete them by going to VIEW > 
MASTER. On the Mac adjust the Page-Setup to match the 
Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master.

Save your work
Save your template as a PowerPoint document. For printing, 
save as PowerPoint of “Print-quality” PDF.

Print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your 
Poster” button. Choose the poster type the best suits your 
needs and submit your order. If you submit a PowerPoint 
document you will be receiving a PDF proof for your approval 
prior to printing. If your order is placed and paid for before 
noon, Pacific, Monday through Friday, your order will ship out 
that same day. Next day, Second day, Third day, and Free 
Ground services are offered. Go to PosterPresentations.com 
for more information.

Student discounts are available on our Facebook page.
Go to PosterPresentations.com and click on the FB icon. 

© 2013 PosterPresentations.com
    2117 Fourth Street , Unit C        
     Berkeley CA 94710

    posterpresenter@gmail.com

Low-dimensional nanostructural materials have attracted increasing scientific and 
technological attention due to their physical properties and their potential application. 
Dimensionality has a crucial role in determining the properties and performance of 
nanomaterials. Therefore, the control of size and shape of nanomaterials is of great 
importance [1, 2]. The intrinsic band gap of nanotube titania of about 3.1–3.3 eV allows 
the material to absorb light only in the ultraviolet range (up to 400 nm). Thus, in order to 
achieve more effective solar energy conversion applications with titania nanotube (TiNT) 
arrays, the light absorption range needs to be extended. Decoration of titania nanotubes 
(TiNTs) with lower band gap semiconducting nanoparticles, comparing to bare TiO2, 
results in heterojunction formation, thus enabling a visible-light photoresponse. However, 
the coupling of TiNTs by uniformly seeded nanoparticles of metal oxides with strong 
interfacial contact remains challenging. In this study, we report cost-efficient and simple 
process for decoration of TiNT walls with pure Cu2O nanoparticles of controllable size and 
content. 

INTRODUCTION

EXPERIMENTAL

RESULTS

Top-side (A,C) and cross-sectional (B,D) FESEM views of the TiNT film before (A,B) and 
after AC treatment in the solution containing 0.1 Cu(CH3COO)2 + 0.1 mol L-1 Mg(CH3COO)2 
+ CH3COOH up to pH 5.3 at a constant current density of 0.5 A dm-2 for 10 min. TiNT was 
formed by Ti surface anodizing in the Etg solution containing 0.3 NH4F and 2.0 wt% H2O at 
50 V for 40 min followed voltage degrease by 1.0 V min-1 down to 30 V and calcination at 
500 ºC for 2 h.

One can expect that owing to semiconducting properties of crystalline TiNT films 
alternating current can be an effective approach towards deposition of various materials 
inside the TiNTs providing that suitable solution composition and treatment regime is 
chosen. From the SEM images the covering of TiO2nanotubewalls and TiNT film surface 
with numerous particles can be clearly seen. 
Note that just after ten minutes of AC treatment at alternating current density (jac) of 
0.35 A dm−2 the inner diameter of TiO2 tubes (45-50 nm in diameter at the open end) 
narrowed significantly but remained unclogging. Moreover, the AC treatment results in 
quiteuniform deposition of nm-scaled species both inside and outside the tubes along the 
nanotube length of approximately 5.5 nm in the case of TiNT films formed during 30 min. 
Again, the con-tent of deposited material and the size of particles can be easily 
controlled by duration of AC treatment and processing regime. 
In our studies we employed quite wide range of AC current densities, starting from ∼ 0.15 
A dm−2. However, in the case of jac ≥ 0.5 Adm−2 or longer deposition times even at jac ≥ 
0.35 A dm−2, TiNT films were destroyed in the corners at some points of a specimen and 
peeled off from the Ti substrate.
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Material:             99.7 %  Ti foil (Aldrich), 0.127 mm thickness

Procedure:
Pretreatment:     ultrasonic clearing in acetone, ethanol, and water, 6 min in each
Anodizing:           in ethylene glycol (Etg) solution with 0.3 wt. % NH4F and 2 wt. % H2O at 
20 ◦C, 50 V, 40 min, followed voltage degrease by 1.0 V min-1 down to 30 V
Posttreatment:    ultrasonic agitation in ethanol for 5 s
Heat treatment:  500 ◦C, 10 ◦ min -1, 2 h
AC treatment:     in the aqueous solution containing 0.1 Cu(CH3COO)2 + 0.1 mol L-1 
Mg(CH3COO)2 + CH3COOH up to pH 5.3 at a constant current density of 0.5 A dm-2 for 10 
min
Characterization: the current-time curves were recorded to control the anodizing process  
                           top-side and cross-sectional FESEM views of the TiNT film before and 
after AC treatment were analyzed by field emission scanning electron microscopy

The ultrasonic agitation in ethanol (posttreatment) of the samples is neccesary in order to 
remove the debris from the surface of TiNT.
 

1State Scientific Research Institute Center for Physical Sciences and Technology, Vilnius, Lithuania
2Belarusian State University of Informatics and Radioelectronics, Minsk, Belarus

Renata Karpič1, Jelena Kovger1, Igor Vrublevsky2, Katsiaryna 
Chernyakova2

Effect of anodizing parameters on growth of 
selfordering TiO

2
 nanotubes

17-19 June 
2015, Vilunius,  
Lithuania

TiNT before treatment

[1] A. Jagminas, J. Kovger, A. Rėza, G. Niaura, J. Juodkazytė, A. Selskis, R. Kondrotas, B. 
Šebeka, J. Vaičiūnienė, Electrochim. Acta 125 516 (2014).
[2] A. Haring, A. Morris, and M. Hu, Materials 5 1890 (2012).

TiNT after treatment

5 nm nm

CONCLUSIONS

The influence of parameters such as applied voltages, anodizing time, electrolyte 
temperature and pH of electrolyte on the outer diameter of nanotubes and length of TiO2 
nanotubes were investigated. In the experiments the following parameters were used: 
applied voltage from 30 to 60; electrolyte temperature from 5 to 40 °C; 6, 7 and 8 for pH 
of electrolyte and 3, 6 and 10 h for anodizing time. It was shown that nanotube length 
increased with increasing voltage, temperature and anodizing time. Also outer diameter 
of nanotube increased with increasing voltage and temperature, whereas outer diameter 
of nanotubes decreased significantly with increasing pH and no considerable change was 
observed with increasing anodizing time.
It was shown that through alternating current treatments of TiNT film in the aqueous 
solution of Cu(II) and Mg(II) acetates a uniform loading of pure Cu2O nanocrystals in 
various amounts onto and inside the TiO2 nanotubes can be obtained.


