N— S NNANY

[ Ny

Modern Trends in

Chemistry and Chemical
Engineering

’\‘\ \ . /




© 2012 by Apple Academic Press, Inc.
International Standard Book Number: 978-1-926895-00-0 (Hardback)

Printed in the United States of America
10987654321

This book contains information obtained from authentic and highly regarded sources. Reprinted material
is quoted with permission and sources are indicated. A wide variety of references are listed. Reason-
able efforts have been made to publish reliable data and information, but the authors, editors, and the
publisher cannot assume responsibility for the validity of all materials or the consequences of their
use. The authors, editors, and the publisher have attempted to trace the copyright holders of all material
reproduced in this publication and apologize to copyright holders if permission to publish in this form
has not been obtained. If any copyright material has not been acknowledged, please write and let us
know so we may rectify in any future reprint.

All rights reserved. No part of this work covered by the copyright hereon may be reproduced or used in
any form or by any means—graphic, electronic, or mechanical, including photocopying, recording, taping, or
information storage and retrieval systems—without the written permission of the publisher.

Library and Archives Canada Cataloguing in Publication

Modern trends in chemistry and chemical engineering/[edited by] A.K. Haghi.

Inctudes bibliographical references and index.
[SBN 978-1-926895-00-0
1. Chemical engineering. 2. Chemistry. I. Haghi, A. K.

TP155.M63 2011 660 C2011-906630-0

Trademark Notice: Registered trademark of products or corporate names are used only for explanation and
identification without intent to infringe.

Apple Academic Press also publishes its books in a variety of electronic formats. Some content that appears
in print may not be available in electronic format. For = ~
visit our website at www.appleacademicpress.com



Contents

LiSt.0f CONILIBUIONS, s, .o sossmsses s vnsossm sy oas v s 0o DS RS S R R PSS R e Yooy x
List Of ADBFEVIQHIONS ...........coiiiit it xi
PROJUCE.....sverreneninnanssinvessnssmessnsamsnsarsansssssansasnsndhsiins ns s S8 s b ITNSHHEE 5 FOREE LSS 3RO AR ST xv
Time Evolution of the Electronegativity Part-1: Concepts and Scales......... 1
Nazmul Islam and Chandra Chur Ghosh

TOECOAUEETON .o hmes BRSS9 SR RS S5 S EE AR ST S AP 1
Various Scales of EleCtronegativity ....ceoeeveeeiiiinenieninimic i seerssssane s 2
Common Proposition Regarding Electronegativity ........ccceceueeveinneecnniinneeiiiinie e 20
Unit of Electronegativity -
Inter-relationship Between the Electronegativity and Other Periodic Parameters........... 21
COMCIISTON. ... s s sonsen i e SRR 503 S TR S F T 5 P S EH R 455 BRSSO 555 22
ACKTOWIEAEMONE 1o ivsirmamemsapossmssverssrsvmeemissssasantsn 5o Erasotsssssatxssasnnsn sy s sess goassaass 22
KEVWOIAS .0 eoveevrecueriaeornrnernerensstsncanmesnssneesssesnnsanbsessnnasessdibinsas sonssbisdansan bhiiasssuassssssssassnsssaasn 23
The Time Evolution of the Electronegativity Part-2: Applications............. 24
Nazmul Islam and Chandra Chur Ghosh

INEEOAUCTION cvvvronvesnecernsren seoenmmsmasnssennsssissnomes s 58T rm s 08 85 ¥ o0 ST EESYS 000 S SER RS S SR S 24
The Electronegativity Equalization Principle.........coooiviviniiiminiinnieninecnnn 25
Justification of the Reaction Surface in Terms of Electronegativity .........coeevvvniriennnne 28
Electronegativity and Molecular Orbital Theory.....cocecvviniiinciniiie i 28
The Dipole Charge and Dipole Moment in Terms of Electronegativity..........cc.overernrnene 29
Computation of Bond MOMENL ...t ess s ssssaneses 31
Computation of Hetero Polar Bond Length in Terms of Electronegativity.......c.coeuevuuee. 33
ALOMIC POLAT TENSOT....ceiii ettt e s e e 34
Bond Stretching Frequency and Force Constant..........cooeieiinriininicnieninnes s 35
Standard Enthalpies of Formation and Bond Dissociation Energy ......cccoccevvuecirincinennnan. 36
Stability Ratio ....osis. cusssssssssans smsesssmms sensmmsrss comesssssmsss sy sssabs e s sesaiass s sy s cosse eseasenesss
Lewis ACIA SIrEN@th .....coiiieiiincicecrcc et et
Electronegativity and the Work Function....

Calculation of Other Periodic Parameters ......

Electronegativity and the HSAB Principle.....

The Concept of Group Electronegativity......coooonriiionsiriviviniinii e srseneens
Some Other Applications of Electronegativity .........ccoeviviivinriiieiicnninienrisnieeeininens 45
CONCIUSION c.covrerers it srne e

Acknowledgments

KEYWOTAS .ottt sttt bbb s e re b s s b s ans s st s s s et 2t sa s e e
Starch Nanocomposite and Nanoparticles: Biomedical Applications......... 48

Mohammad Reza Saboktakin




Vi

Contents

Synthesis and Characterization of New Electrorheological Fluids by Carboxymethyl

Starch NanocoMPOSITRS: s srssssssrsrusss oo ssr oo o o oo 0 S BT 8 72
KEYWOIAS ..ottt ettt e sttt bbb e 73
Updates on Lamination of Nanofiber 74

M. Kanafchian and A K. Haghi
Introduction ....

Experimentat................ -

Reesults and DiSCUSSION s sussossssmmssvsmsrssmssmssssmss s oo sy o0 S5 sy v 77
COMCIUSION 1.ttt et s st st et e b
Acknowledgment...

KO WL s swmenseussrsnsy comwsnmes s somvamsss 0oy S RSB ¥ ooV oS e V3w v G s s e
Electrospinning of Chitosan (CHT) 82
Z. Moridi Mahdieh, V. Mottaghitalab, N. Piri, and A.K. Haghi

IO AUCH O vvmsewsnsssssaeverssummmmemms s sy oomess s sy R S5 50 s 40033 AP S S s Ve S s e
EXPEriMENTaL.....cvceereiieiie ettt et s s st es s bbb s
Results and Discussion....

Conclusion.........c......

Acknowledgment......

KIS WOL IS s s smms ssmmvmsssnsysmssmes ossss rev s oa oY Y955 S 53 0 G 44 S P TS TSN
Smart Nanofiber Based on Nylon 6,6/Polyethylene Glycol Blend............... 95
Mahdi Nouri, Javad Mokhtari, and Mohammad Seifpoor

EEO AV CH O M kcsmssremsmmmmrss sy ess gy gy g s oo S R S G 95
EXPEIIMENTAL. ..o ceiiiriitiiesere ettt ettt saa e sttt b e i 96
Resultsand DISCUSSION soxeusessrsrommeross susimsssss v ey i s i e p v SRy R viyoinss 97
CONCIUSION - e evtetitteieer ettt et ee et sttt s e b b s e e e smcn e s s ba s b e bbb s sa e s 103
Y WOTS, . sussnusrsmussmrs soamss vy s v S A S S R 0 F Ry P S N PR 0y SN TN R S 103
Recent Advances of Carbon Nanotube/Biopolymers Nanocomposites:

A Technical Review .. 104
Z. Moridi and V. Mottaghitalab

INEEOAUCLION ..ottt ettt s e s enssaenn 104
B OOy IS smsunnssss ne susvimsnvssss vovmmssr oo aw o 0 RSB U P SO TR ES TR S P e 104
Carbon NANOTUDES .....evieieeeiet ettt bs b sraae s 107
Chitosan/Carbon Nanotube Composites 113
Conclusion s sy nmrmesisrnsm s TaseEs ...119
K@Y WOIAS ... e ettt sttt b e sttt e st s nee et esae e acneensvanen 119
Polypyrrole Coated Polyacrilonitril Electrospun Nanofibers.........ccecevene. 120
Hamideh Mirbaha and Mahdi Nouri

IIEPOQUCTION L.veieieiiiieii ittt e ettt et e s et e s st ears e s

Experimental and Methods
Results and DiSCUSSION ......ceceeerienerriveeneerecnccnnnes
Conclusion
KEHWOTAS....v v nnss anmersmsanonssnamsessanse oniBlommes snensens siolo TR s ms o b FEHHRREN FESTT £000TA S DERSRI RS ATEETS



Contents  vii

9. Semi-empirical AM-1 Studies on POrphyrin.....c.cceicneiennnnenseiecsanensisenes 124
Nazmul Islam and Minakshi Das
| BeTs 0o 10 Te18 U o RO OO OSSO PSSR TRURPONt
The Global Reactivity Parameters
The Local Reactivity Parameters......c.couvevviiiiiininicne s
The Atomic Charge.....c...ccoovvineirninns
Method 0 ComMPULATION i sorssisrsram svassvanss
CONCIUSION .1 etireeie ettt esece e eens e re e ebessn e srests e bt sassae s ereshE st s b e st on s e eanensseanssaesansss
K WOTKS ..o m w5550 55605555 4 505 SR 0 L SRS SUAEAS SR RSSO R S G ¥

References

Index




