Green Chemistry and
Mllllillﬂlills

-_.:_.- E
Ly Ty
R e

Editors
Aidé Saenz-Galindo

Adali Oliva Castaneda Facio
Raul Rodriguez-Herrera

e
i 5 §

@) R

CE PUBLISHERS BOOe




Contents

Preface
Acknowledgments

1.

Introduction
Adali Oliva Castarieda-Facio

Atom Economy

Kunnambeth M. Thulasi, Sindhu Thalappan Manikkoth,

Manjacheri Kuppadakkath Ranjusha,

Padinjare Veetil Salija, Vattakkoval Nisha, Shajesh Palantavida and
Baiju Kizhakkekilikoodayil Vijayan

Prevention
Maria Isabel Martinez Espinoza

Less Hazardous Chemical Synthesis from Palm Oil Biomass
Raja Safazliana Raja Sulong, Seri Elyanie Zulkifi,

Fatimatul Zaharah Abas, Muhammad Fakhrul Syukri Abd Aziz
and Zainul Akmar Zakaria

Designing Safer Chemicals
Cesar Garcias Morales, Armando Ariza Castolo
and Mario Alejandro Rodriguez

Use of Green Chemistry for Extraction of Bioactive
Compounds from Vegetal Sources

Adriana C. Flores-Gallegos, Ramsés Misael Reyes-Reyna,
Paloma Almanza-Tovanche, Marisol Rodriguez-Duarte,
Gerardo M. Gonzalez, Raul Rodriguez-Herrera and

J.A. Ascacio-Valdeés

Design for Energy Efficiency

Aidé Saenz-Galindo, José Juan Cedillo-Portilo,

Karina G., Espinoza-Cavazos,

Patricia Adriana de Léon-Martinez and Adali Oliva Castarieda-Facio

il

37

46

60

84

95


Dell
Highlight

Dell
Highlight


viii Green Chemistry and Applications

8. Section A: Use of Renewable Feedstocks:
The recovery of high value molecules from waste of

renewable feedstocks: Soybean Hull 103
Paola Camiscia, Nadia Woitovich Valetti and Guillermo Pico
9. Section B: Uses of Renewable Feedstocks 117

José Fernando Solanilla-Duque, Margarita del Rosario Salazar-Sanchez
and Héctor Samuel Villada-Castillo

10. Reduce Derivatives 152
Revathi Kottappara, Shajesh Palantavida and
Baiju Kizhakkekilikoodayil Vijayan

11. Catalysis 177
Fabiola N. de la Cruz, José Domingo Rivera-Ramirez,
Julio Lopez and Miguel A. Viazquez

12. Biodegradation of Pesticides 215
Nimisha P. Vijayan, Haridas Madathilkovilakathu and
Sabu Abdulhameed

13. Real-time Analysis for Pollution Prevention 232

Maria Isabel Martinez Espinoza

14. Inherent Safer Chemistry for Accident Prevention 244
M. Andrade-Guel, C. Cabello-Alvarado, Carolina Caicedo,
Leticia Melo and C. Avila-Orta

15. Green Precipitation with Polysaccharide as a

Tool for Enzyme Recovery 276
Débora A. Campos, Ezequiel R. Coscueta and Maria Manuela Pintado
16. Conclusions 289

Aideé Saenz-Galindo
Index 291



Atom Economy

Kunnambeth M. Thulasi', Sindhu Thalappan Manikkoth?,

‘Manjacheri Kuppadakkath Ranjusha’,
Padinjare Veetil Salija!, ¥attakkowal'Nisha®,
Shajesh Palantavida® and
Baiju Kizhakkekilikoodayil Vijayan'
"Depariment of ChemistneManscience, Kanmsr Lnrversily
Swami Anandha Theerha Campus, Pavyannur, Bdat 1.0k,
Kerals-6T0 127, India
Aemire N Meno and Nalerniols Science, Jain Lnivessiy
lakkasandra, Ransmagaam, Kamaiaka, ledia

INTRODLUCTION

Fhe concepl of alom coonomy was developed by Barry M. Trost in 1991 Organic
sytithess regures multiple reagents, facilisting agents and solvents 10 obfam
ithe desired procect Al the end of the reachon everyibimg except for the desired
prochuct ond rengenis thol can be recyeled, ke solvenis oml cainlysss, will end up
as wostes, mostly hieordous wastes, Conceptuntly, of the desired product contains
all the atoms making up the reagents there will be o wasse generated. The concept
of som esonoty can be used to idennfy synihetic methodologics that will redain
ihe maximm numbser of awme Trom e resciants i the fnal prodect and 1herely
reduce wostaee. The atom cconomy coacepl allows guantifbeation of the eflicwmey
ol a reschon with respect o the surmber of atomms transferred (rom the reactints 1o
the final desired product {Trost, 1995, Tross, JM2), The concept of atom econemy
ean be applicd W every syathesis and be usad 1o define pew pailution prevention
benchmarks (Cann und Descknesder, 2004, Song et al, 20041 Atom economy
calculstion, broadly presents a measure of the greenness of o chemucal reaction.

b For Carresparmdenoe batioyiiavan's kanmsnssiy, oo i baijuvijavas® gmeil com
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A Review on Health Care
Applications of Biopolymers

Vijesh A. M.! and Arun M. Isloor>**
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‘Department of Chemistry, National Institute of Technology Karnataka, Surathkal,
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*Apahatech Solution LLF, Science and Technology Entrepreneur’s Park, National
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Abstract

Significant changes in the modern medical field in recent decades are due to the
commercialization of new diagnostic tools, surgical devices, and implantable
devices. Biocompatible materials played a pivotal role in the success of such med-
ical instruments. The biocompatibility of the material used in health care plays a
crucial role in deciding their medical applications. It mainly depends on the chem-
ical composition of the materials used and also with their physical and chemical
properties. Interactions between the tissue and the biomaterials also play a major
role in the selection of materials for the biomedical applications. Development of
cost-effective biomaterials showing fewer side effects is the biggest challenge for
the researchers. One can tune and modify the properties of biomaterials based on
their applications with great effort. These biocompatible materials are either natu-
rally occurring one or synthetic, which includes biodegradable polymers, metals,
alloys, ceramics, and composites. This review chapter discusses few of the recent
developments in the biomaterial research mainly used in medical applications.

Keywords: Biocompatibility, biomaterials, medical devices, biodegradable
materials, implants, biopolymers, metals, biocomposites

*Corresponding author: isloor@yahoo.com

Inamuddin and Tariq Altalhi (eds.) Biodegradable Materials and Their Applications, (429-456) © 2022
Scrivener Publishing LLC

429


Dell
Highlight


CURRENT TRENDS
AND FUTURE DEVELOPMENTS ON
(BIO-) MEMBRANES




v Confents

2.3 Methodology for organic ion-cxchange membranes production.

A PETIETA] DVETWIEW .. ooeieceeeeeeee e eeeeeeee s seeesesssserssssrs s ssms s et mms st s s e e s s s e se s e sene s 30
231 Block polymeriZatiom. .. ..o s k]|
232 Pastemathod. .o k]|
233 Irmadiation graft polymerization ... ... e 34
234 Sandwich method. ..o e 35
2.3.5 Polymer ermulsion-hassd MemMBTES ...o...eeeee s seeseeeeeen 315
236 Casting method ..o s s e ees 36
237 Plasma polyMETZation ... ..o s s smss s sses s 37
238 Hetemgenous membranes (COmMposite MAEEIAlE). ..o 37
24 Fundamental characerization of organic ion-exchange membranes..........oooee... I8
2.4.1 Fundamental required charactenistics for [EMs:
PTAIMATY PIOPETHES .. co.eco e eee e e e srss s s eeseses s s ss s st s st st ssmsesssasessies I8
242 Membmne chamcteristics for ion MANEPOT ... 48
25 APPHCALIONG . ..ociiiicetie ettt sttt s st s sr ettt en 53
26 Conclusions and Future s oo 56
LASE OF SOTOMIFITES oo eee et e et e e ee v s e s s s s st sme s et s s s s s e e eee e e s 57
IR B 1] | U 58
L L e | OO 58
AT IEAETTIETILE 1. eos e s e e eee e e e et e ee e e e s s seesser e s seessessensre s srs e s bme s bms s st sam s s s s e e e sene s 59
e TSSO 59

Aiverse applCations. ......cc.cociies iaiiiaa csscss sasanas sasasns sasssnss ssssases &9
—.4m M. Isloor and Vasantha Kumar

0 o 11 SO 69
32 Inorganic iom exchange MemBIRIES .........ooveeeeierieesies s sssssse s s e s s e s nees 72
321 Inorganic ion exchange membranes supported by organic polymers......... 74
322 Phosphotungstic acid-based ion exchange membranes ... 74
3.2.3 Clay/silica-hased ion exchange MEmMBEaGS ... e 76
3.24 Firconia-hassd ion exchange MEMBTEIES ... ...ov... s seeseee e T8
3.25 ZFrolites-hased ion exchange mMemibBrEmES. ...........i e 79
326  Alumina-based ion exchange MEmMBTEIES. . ve .. s e e e B0
3.27 Metal phosphates-basad ion exchange MEMBIEDES.......om s g1
312 E Hydrotalote-based ion exchange membranmes. s B
3.29 Graphene oxide-based ion exchange membranes ......oveiieoninnnan. B2

13 Conclusions amd Future B oo B4
N T T U g5


Dell
Highlight

Dell
Highlight


Review on inorganic ion exchange
membranes for diverse applications

—A.ru'l M. ksloor® and Vasantha Kumar’

'PG. Department of Chemistry, Paypanur College, Kannur University, Payyanur, Kerala, inda,
“Membrare and Separabion Technology Laboratory, Department of Chemistry, National Institute of
Technalogy Kamalaka, Surathkal, Mangalore, Kamataka, India, Sl Department af Chemistry, 5n
Dharmasthals Manjunatheshwars College (Autonamous), Uiire, Karnataka, india

3.1 Introduction

Rapid developments in membrane science over the past few decades have brought
tremendons changes in several separation applications and clean encrgy respurocs and,
therefore it is having immense significance in the industrial sector and public health [1 —7].
Various types of membranes have been developed by different groups and werne used in
diverse commercial separation techniques, including ion exchange, pervaporation,
nanofiliration, ulirafiltmton, microfiltmtion, eveme osmosis, and electrodialysis (ELN)
[E—14]. Among the various methods of sepamtion processes, ion exchange membrane
(IEM) method is mone advanced and energy-cfficient. [EMs genemally carry anionic and or
cationic charged groups. Scparation processes using ITEMs have mone advantages with
resped to other techniques by considenng their environmentally friendly nature and
affordability [15,16].

IEMs= are widely used for the separation or concentration of pharmaceutical products and
also for the food items that contain ionic specics. [EMs are dso found to be useful in the
manufacture of basic chemical products [ 15]. [EM-based separation techniques play a major
role in water treatment for removal of lonic species from agueous solutions. Nowadays,
IEMs= play a vital role in energy conversion processes, its storage, and also in
cleatrochemical synthesis [17]. Many other applications of [EMs such as in redox flow
battery are not yet studied properly and are in the early stages of their development. The
technical feasibility of the IEMs in various commercial processes vanes considerably [15].

EDis a common process that works by using IEMs used for desalination of scawater on
industrial scale. The same process is also useful for the scpamation of 8 number of
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9.1 INTRODUCTION

In the present era, we can’t even imagine a world without modern portable electronic
gadgets like smartphones, wireless devices, smartwatches, laptops, cameras, etc.
Nowadays, the significance of flexible, wearable, and portable electronic devices is
increasing in various sectors like smart electronics, consumer goods, sports, mobil-
ity, security and defence, medical and biomedical, green environment, clean energy,
etc. [1-3]. Smart devices launched recently include not just computers or smart-
phones but every component of smart home technology.

Smart electronic devices generally require huge energy and need to be powered
by efficient energy storage devices [2]. Conventional batteries help devices run for a
long time on a single charge. The expeditious growth of smart and portable electron-
ics demands flexible, lightweight, small, and wearable power sources. Capacitors
are now becoming a key component of basic portable electronics as well as the
most modern smart/hybrid electric vehicles by providing rapid delivery of energy
despite their poor storage capacity [4]. Researchers are still working hard towards
technologies to increase the storage ability of capacitors, strictly maintaining the
green energy protocol. Supercapacitors (SCs) are found to be a better choice for
addressing the energy issues of the portable electronic device industry. SCs bring
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