Punyashlok Ahilyadevi Holkar Solapur University

Criterion III — Research, Innovations and Extension

Key Indicators - 3.4 Research Publications and Awards

Metric No.

3.4.6 Number of books and chapters in edited volumes published during the year




gouIassiah AIfacaradl =oodr < SAlraoaige fasmmis. Sreasrgs
(=Y ST g farsrmdirey
Punyashlok Ahilyadewi Holkar Solapur University,

(Formeriy Solopur imiuersity)

Solapur

3.4.6 Number of books and chapters in edited volumes published per teacher during the year

3.4.6.1: Total number of books and chapters in edited volumes / books published, and papers in national/international conference-proceedings during the year

Title of th, Affiliating Insti
LRI . Title of the proceedings of Name of the National / L ISBN/ISSN number of ! |at|ng' HELTLIEN Name of the
Sr. No. Name of the teacher book/chapters Title of the paper ) Year of publication ) the time of .
TEEforey ] the conference conference International the proceeding L publisher
~ publication
sodium silicate based PAH Solapur
1 Dr.U.K.H. Bangi arogel by ambeint Springer handbook arogel | Springer hanbook Aerogel NIL Ineternational 2023 NIL Universit Sg lanur Springer
prseeure drying ¥ P
2 Dr M.J. Patil Junnar and NIL NIL NIL National 19-Mar-23 PAH Solapur Modern Printing
Surrounding University, Solapur Press, Solapur.
. . DBF Dayanand
3 g;.vifl(;:;haran Rohini | o Vironmental Studies NIL NIL NIL National 2022 9789355156471 College of Arts and Book Rivers
Science, Solapur.
33" Annual
4 Ovhal. V. V Bleok Chain Blcok Cham Towal;ds a Proceeding on Virtual Copferepce of Shlvfijl National 2023 ISBN-978-93-5780-325{  Shivaji University, [ Shivarth Publication
Sustainable Banking Currencies University Economics 0 Kolhapur Kolhapur
Association Kolhapur
5 Dr. Manali Kane Purananna- Ek Amrut NIL NIL NIL National 2022-23 978-13-87468-87-4 PAHSUS School of Allied
Health Sciences
6 Dr. Abhijeet Jagtap | Hospital Management NIL NIL NIL National 202223 978-93-95596-10-7 PAHSUS ane}fgfsh:amn
7 Zumbare Vijaykumar Lets Learn Pali NIL NIL NIL National 2022 978-81-952834-2-2 PAHSUS Girija Publication,
Language Solapur
8 Dr. Elangadi G.R. Anubhav Kayaka Nisteya Sharan NIL NIL National 2023 978-93-92427-02-2 PAHSUS Basu Prakashan,
Dampatigalu Dharwad
9 Dr. Gholap Datta Pachola Pannashi | - Pachola Pannashichya NIL NIL National 2023 978-93-84470-78-4 PAHSUS Aksharwangmay
Nantarche Aklan Nimittane Prakashan, Pune
Solapur Jilhyatil Kannada Government First
10 Dr. Tadaval S. V. Shodha Sankathan P 4 NIL NIL National 2023 978-93-57777-550-2 PAHSUS Grade

Horatgararu

College,Rampur




®

Check for
updates

Sodium Silicate-Based Aerogels by Ambient

Pressure Drying

A. Venkateswara Rao, Shanyu Zhao

16

, Gerard M. Pajonk, Uzma K. H. Bangi,

A. Parvathy Rao, and Matthias M. Koebel

Contents
16.1 Introduction ... 393
16.1.1 Sodium Silicate Chemistry and Technical Relevance . .. 394

16.2 Comparison of Commonly Used Synthetic Methods . . 396

16.2.1 Evolution of Different Sodium Silicate-Based APD

ACTOZEIS ..ttt 396
16.2.2 Summary of Commonly Used Synthetic Methods ....... 403
16.2.3 Waterglass-Based Aerogel Composites .................. 404
16.3  Materials Properties .............................oolL 405
16.3.1 Effect of the Silica Concentration in the Sol ............. 406
1632 Effect of SOlpH ....ooiniiii 407
16.3.3  Effect of Aging (t,) Period ..., 408
16.3.4 Effect of Solvent Exchange ........................o.o... 408
16.3.5 Silylating Agents and the Hydrophobization Treatment

DUuration ........ooouieniiii i 409
16.3.6 General Comments About Parameter Optimizations . ... 410
164  Applications and Commercialization .................. 411
16.5 SUmMmMAary ..o 411
References ..............oooiiiiiiiiiiiiiii 412

A. V.Rao - A. P. Rao
Air Glass Laboratory, Department of Physics, Shivaji University,
Kolhapur, Maharashtra, India

S. Zhao ()
Building Energy Materials and Components Laboratory, EMPA, Swiss
Federal Laboratories for Materials Science and Technology, Diibendorf,
Switzerland

Department of Chemistry, Brown University, Providence, RI, USA
e-mail: Shanyu.zhao@empa.ch

G. M. Pajonk
Laboratoire des Matériaux et Procédés Catalytiques, Université Claude
Bemard Lyon 1, Villeurbanne, France

U. K. H. Bangi
Department of Physics, PAH Solapur University, Solapur, India

M. M. Koebel (E)

Building Energy Materials and Components, Laboratory for Building
Technologies, Empa, Swiss Federal Laboratories for Materials Science
and Technology, Diibendorf, Switzerland

e-mail: matthias.koebel@empa.ch; m.koebel@siloxene.com

© Springer Nature Switzerland AG 2023

Abstract

Silica aerogels are the most commercially relevant aerogel
materials. By volume, supercritically dried blanket compos-
ites are still leading global sales by a substantial amount;
however, particle-based aerogels such as granulate and pow-
der are cost-competitive alternatives. This chapter summa-
rizes the last three decades of research and industrial process
development in the field of “low-cost,” sodium silicate-based
aerogel preparation by means of ambient pressure drying,
illustrating key developments and milestones in both aca-
demic research and process engineering fields. Key process
steps such as gelation, aging, hydrophobization, and APD
drying are analyzed in detail in the context of feasibility,
simplicity, product quality, and scalability. The chapter fin-
ishes with a brief discussion of key process parameters and
their effect on the physical properties of the obtained aerogel
materials as well as a current snapshot of the most promising
applications for particle-based aerogels.

Keywords

Sodium silicate - Waterglass - Ambient pressure drying -
Hydrophobization - Parameter optimizations -
Commercialization

16.1 Introduction

Commercially available acrogel materials today are primarily of
the silica variety. The importance of this particular chemistry
rests on two main pillars, namely the availability of inexpensive
silica precursors and compatible silane hydrophobes as well as
their early scientific discovery and academic relevance. Silica
aerogels were first prepared by S. S. Kistler at the College of the
Pacific, in 1931, using sodium silicate as a precursor and
supercritical drying [1]. However, the more elaborate and
time-consuming supercritical drying procedure, coupled with
the discovery of simpler preparation routes for porous silicates,
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KEYWORDS ABSTRACT

Block Chain, The 21% Century is all sbout technology, People are open w sccepting new technologies os the need for
Banking, modemization i increasing every single day. Block chain is one of those new and revolutionary technologies that
Security, will have & significant impact on each sector of economy. Block chain 15 o duta structure that stores transactional
Unethical records while alse ensuring security, transparency. and decentralization. There is a digital signature on every
Practices, transaction on & block chain, which proves the authenticity of the block chain, In a Block Chain, data is stored
Distributed which is tamper-proot and cannot be chunged as it uses encryption and digital signatures. To change s record on o

Ledger. Block Chain, ene needs to change several records, and one needs to change the distributed ledger. That's why it's
quite impossible to change the data which has already been entered inte 2 Block Chain. The Block Chain is a
technodogy that will allow transactions simply, safely, effectively, and also safely, This is o very promising
technology. It's already in a lot of places. It can also solve any problem in the banking sector. This technology
became famous after introducing the st ceyplocurrency, which is known as “bifeedn . Bight now, there are many
unethical practices (unethical fund transfer, dica hiscking, ledger maintenance ete., ) we connected (o present Tndian
banking system, but the Block Chain can solve these problems. Thes paper will demonsiratie (rmnsacting over a
secure, Block Chain-based network and therefore eliminate the need for intermediary entities. This paper is o
review-based paper that provides the application and opporiunities of the Block Chain in the banking sector of
ecomuny. The purpose of this paper is w provide a review of the application and opporunities of the Block Chain
for o secure economy. In this review investigation and analysis of this paper af the beginning, related work from
other muthors in the same felds hos been discussed. Then the working mechanism of the Block Chain technology
has been introduced with analysis, The uses of Block Chain technology for secure bamk sector have been discussed,
The main achievernent of this paper is to demonsirate how the Block Chain works for eliminue the unethical
practices and how it can be usefid in the secure banking fransacton

INTRODUCTION:

The Block Chain is a new technology that has
generated a lot of buzz in recent years It's
almost impossible to talk about recent
technologies ignoring the term “Block Chain™.
A Block Chain is a technology that allows
digital data to be stored in a public, shared
database. It is essentially nothing more than a
series of immutable blocks. All sorts of apps for
Banks can be served with these immutable
blocks. “Block Chain has the potential to
change the current regular processes 10 a secune
and efficient process that will be compleiely
transparent and fast. This technology is well
known as the cryptocurrency (Bitcom)'s

backbone technology. During 2018, it was seen

that everywhere, from gaming to banking and
everything in between, there were uses of the
Block Chain. It was 2017 when the “jump-out-
of-the-cake™ moment on the Block Cham was
held”  (Thulya, P., 2020). “Nowadays.
everywhere and in every tech block, it is seen
that Block Chain is mentioned multiple times.
It was not known to all before. But recently, as
the Block Chain has been showing so much
potential, it has become familiar to many
people. In almost every sector, people are
working so that they can use this amazing
technology to solve their problems. Some
people actually believe that banking and block
chains do not belong togethe™ (Harshitha,
Shashidhar, & Roopa, 2021). Block Chain

Page | 67
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