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PREFACE

This book provides a broad overview on current studies in the engineering of polymers
and chemicals complexity of various origins, on scales ranging from single molecules
and nano-phenomena to macroscopic chemicals. The book consists of 15 chapters
that survey the current progress in particular research fields. The chapters, prepared
by leading international experts, yield together a fascinating picture of a rapidly
developing research discipline that brings chemical engineering to new frontiers.

The aim of Chapter 1 is to demonstrate conditions under which communicating
pores are formed enabling high permeability of PHEMA scaffolds that is crucial for
future cell seeding. Thermal properties of the polypropylene/multi-walled carbon
nanotube composites are studied in Chapter 2. Chapter 3 explains that the polymeric
nanocomposites could be considered as polymers filled with nanoparticles that interact
with the polymeric matrix on the molecular level, contrary to the macrointeraction in
composite materials. Mentioned nanointeraction results in high adhesion hardness of
the polymeric matrix to the nanoparticles. New magnetic nanomaterials have been
synthesized from ferrocene-containing polyphenylenes in Chapter 4. In Chapter 5 the
stability of polymeric products to oxidizing and hydrolytic destructions is investigated
in detail.

The aim of Chapter 6 is to demonstrate a particular example of a sensor system,
which combines catalytic activity for urea and, at the same time, enabling monitoring
enzymatic reaction by optical recording. The proposed sensor system is based on
multilayer polyelectrolyte microcapsules containing urease and a pH-sensitive
fluorescent dye, which translates the enzymatic reaction into a fluorescently registered
signal. A study on activity of liposomal antimicrobic preparations is reported in
Chapter 7. Polyelectrolyte ensym-bearing microdiagnosticum as a new step in
clinical-biochemistry analysis is presented in Chapter 8 of this book. A detailed review
of mathematical modeling and experimental case studies on nanofibers and CNTs
is presented in Chapter 9. In Chapter 10, the orientation controlled immobilization
strategy for B-galactosidase on alginate beads is investigated. Chapter 11 reports
a study on the preparation, characterization, and evaluation of water-swellable
hydrogel via grafting cross-linked polyacrylamide chains onto gelatin backbone by
free radical polymerization. The aim of this chapter is to increase the water holding
capacity of gelatin to wide its applications as soil conditioners. Chapter 12 presents an
experimental study on the chemical composition and anatomic structure of polluted
higher aquatic plants by making use of combined physical methods of characterization
band Fourier transform infrared spectroscopy, scanning electron microscopy, and
X-ray microanalysis. Several case studies presented in Chapter 13 on complexities
in nanomaterials. In Chapter 14 a detailed discussion presented on microstructures of
graphite. In the last chapter, theoretical treatment of disperse nanofiller aggregation



XX Preface

process in butadiene-styrene rubber matrix within the frameworks of irreversible
aggregation models was carried out.

This book provides innovative chapters on the growth of educational, scientific,
and industrial research activities among chemists, biologists, and polymer and chemical
engineers and provides a medium for mutual communication between international
academia and the industry.

— LinShu Liu, PhD, and Antonio Ballada, PhD



CONTENTS

LISE O ORI OTE srvovsomsasssxwonsssss oo sssts i3 s s e S A A ST
List Of ABBFeVIQUIONS ............cccceoviiiiiiiiiiiiiiieeeeee e,
PFEJACE ...t

B 5 %

Hydrogel-Based Supports: Design and Synthesis
D. Hordk and H. Hlidkova

Thermal Properties of the Polypropylene/Multi-Walled Carbon
Nanotube Composites

19

G. E. Zaikov, A. D. Rakhimkulov, S. M. Lomakin, I. L. Dubnikova,
A. N. Shchegolikhin, E. Ya. Davidov, and R. Kozlowski

Recent Advances in Polymeric Nanocomposites: Structure,

19

Manufacture, and Properties
A. K. Mikitaev, A. Yu. Bedanokov, and M. A. Mikitaev

Metal Nanoparticles in Polymers

37

R. A. Dvorikova, Yu. V. Korshak, L. N. Nikitin, M. I. Buzin, V. A. Shanditsev,
Z.S. Klemenkova, A. L. Rusanov, A. R. Khokhlov, A. Lappas, and A. Kostopoulou

Stability of Polymeric Products to Oxidizing and Hydrolytic
Destructions

71

S. D. Razumovskii and G. E. Zaikov

Polyelectrolyte Microsensors as a New Tool for Metabolites’ Detection
L. I. Kazakova, G. B. Sukhorukov, and L. I. Shabarchina

Activity of Liposomal Antimicrobic Preparations Concerning
Staphylococcus Aureus

«..89

117

N. N. Ivanova, G. I. Mavrov, S. A. Derkach, and E. V. Kotsar

Polyelectrolyte Enzyme-Bearing Microdiagnosticum: A New Step

133

in Clinical-Biochemistry Analysis

Sergey A. Tikhonenko, Alexei V. Dubrovsky, Ekaterina A. Saburova, and
Lyudmila I. Shabarchina

CNT/Polymer Nanocomposites: A Detailed Review on Mathematical

139

Modeling and Experimental Case Studies

M. Esmaeili, R. Ansari, V. Mottaghitalab, A. K. Haghi, B. Xi, G. M. Spinks,
G. G. Wallace, A. [. Minett



10.

11.

12.

13.

14.

15.

Contents

Orientation Controlled Immobilization Strategy for p-Galactosidase
on Alginate Beads

M. S. Mohy Eldin, M. R. El Aassar, and E. A. Hassan

Preparation, Characterization, and Evaluation of Water-swellable
Hydrogel via Grafting Cross-linked Polyacrylamide Chains onto
Gelatin Backbone by Free Radical Polymerization..

M. S. Mohy Eldin, A. M. Omer, E. A. Soliman, and E. A. Hassan

Application of Physico-Chemical Methods in Monitoring of the
Anthropogenic Pollution by an Example of Ceratophyllum
demersum L.

N. V. Ilyashenko, L. A. Kurbatova, M. B. Petrova, N. V. Pavlova, and P. M. Pakhomov

Complexities in Nanomaterials: Case Studies

M. Nidhin, K. J. Sreeram, B. U. Nair, J. Jakubowicz, G. Adamek, S. E. Karekar,
B. A. Bhanvase, S. H. Sonawane, Suman Singh, V. K. Meena, D.V. S. Jain,
and M. L. Singla

Micro-Structural Investigation of Graphite Powders for Sensible

Reactivity Comparison
Heinrich Badenhorst, Brian Rand, and Walter Focke

A Nanofiller Particles Aggregation in Elastomeric Nanostructured

Composites: The Irreversible Aggregation Model
Yu. G. Yanovsky, G. V. Kozlov, and G. E. Zaikov

Index...

257

279

305

317

425

463

473



CHAPTER 1

HYDROGEL-BASED SUPPORTS:
DESIGN AND SYNTHESIS

D. HORAK and H. HLIDKOVA

CONTENTS
L] IOATOAUCHION. . ccivsssissnvivassasvssinssianssuasssiasiosssrsanssssos svses sasasssassiosmiss osvass o ssuesossmsesves 2
1.2 EXPEIMEALAL. occvcvmmnmincscmsorinancnsonsnsussssssmnssassusmsssss sssryasivs issasss ssmssessnsssassnss 3
12,1 REAZENLS ..veviiveeieiieeiiet ittt ea bbbttt st st 3
122 Hydogel Preparation :ivesssesisisssinsssssossaisssssonmisssissssmsisspssvaisisssss 3
1.2:3 MEhOUS......comceommencsossronssemsossasassssssosnsssosssssssssssasessssassssassotossshussosfsssissnis 4
1.3 Discussion and ReSults ..........cccociviiiiiiiiiiiiiiiiiiiiciiccsi e 6
131 Morphology of HYArogelS. .o susssussesssmssasssessassssmmesisppemorsessssssnsassss 6
1.3.2 Characterization of Porosity by Solvent Regain...........cccccceevivinvininns 10
1.3.3 Characterization of Porosity by Mercury Porosimetry .............ccccoevee. 12
1.4 CONCIUSION cviossssssiswsssssavssansinssonisssssss ssssssesinssisnusessssisss unsionassns ssasssvsciosvassassipesvas 15
T BTWOTS e eronsssammansoomomsmomssnas nosomenahds oss 458 448 554 A A S B ER TGV S O ST T A R TAASS 16
ACKNOWIEAZMENT ...ttt s s 16

R G T EIICES 1 eveeieiiieteieeeeeeiieteeeeesinsseseeesssssssseessasssassseesnssseeaeesssssnsesenssnsnssaesnanaaaeesaannnns 17



