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what can be done about the major concerns of our global economy on energy global
warming sustainable development user friendly processes and green chemistry here is
an important contribution to the mastering of these phenomena today written by
joseph davidovits the inventor and founder of geopolymer science it is an introduction
to the subject for the newcomers students engineers and professionals you will find
science chemistry formulas and very practical information including patents excerpts
covering the mineral  polymer  concept  silicones  and geopolymers  macromolecular
structure of natural silicates and aluminosilicates scientific tools x rays ftir  nmr the
synthesis  of  mineral  geopolymers  poly  siloxonate  and  polysilicate  soluble  silicate
chemistry of na k oligo sialates hydrous alumino silicate gels and zeolites kaolinite
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hydrosodalite based geopolymer metakaolin mk 750 based geopolymer calcium based
geopolymer rock based geopolymer silica based geopolymer fly ash based geopolymer
phosphate  based  geopolymer  organic  mineral  geopolymer  properties  physical
chemical and long term durability applications quality controls development of user
friendly  systems  castable  geopolymer  industrial  and  decorative  applications
geopolymer fiber composites foamed geopolymer geopolymers in ceramic processing
manufacture of geopolymer cement geopolymer concrete geopolymers in toxic and
radioactive waste management it is a textbook a reference book instead of being a
collection of scientific papers each chapter is followed by a bibliography of the relevant
published literature including 75 patents  120 tables  360 figures  550references 700
authors  cited  representing  the  most  up  to  date  contributions  of  the  scientific
community the industrial applications of geopolymers with engineering procedures
and design of processes are also covered in this book

this book investigates geopolymers and geopolymer based composites with a focus on
their  preparation  geopolymerization  mechanisms  microstructures  mechanical
properties and fracture behaviors geopolymers are inorganic materials consisting of
tetrahedral units such as sio4 and alo4 linked by shared oxygens and forming long
range  covalently  bonded  and  amorphous  frameworks  geopolymers  have  the
advantages  of  low  temperature  preparation  low  cost  high  heat  and  corrosion
resistance and being environmentally friendly using the preparation methods for epoxy
based composite they can easily be formed into complex shapes or structures intended
for researchers investigating geopolymers and their matrix composite materials this
book is also a valuable resource for engineers from various fields such as materials
mechanical  civil  and structural  engineering as well  as students interested in other
kinds of inorganic materials or even cementitious materials in general

what can be done about the major concerns of our global economy on energy global
warming sustainable development user friendly processes and green chemistry here is
an important contribution to the mastering of these phenomena today written by
joseph davidovits the inventor and founder of geopolymer science it is an introduction
to the subject for the newcomers students engineers and professionals you will find
science chemistry formulas and very practical information including patents excerpts
covering the mineral  polymer  concept  silicones  and geopolymers  macromolecular
structure of natural silicates and aluminosilicates scientific tools x rays ftir  nmr the
synthesis  of  mineral  geopolymers  poly  siloxonate  and  polysilicate  soluble  silicate
chemistry of na k oligo sialates hydrous alumino silicate gels and zeolites kaolinite
hydrosodalite based geopolymer metakaolin mk 750 based geopolymer calcium based
geopolymer rock based geopolymer silica based geopolymer fly ash based geopolymer
phosphate  based  geopolymer  organic  mineral  geopolymer  properties  physical
chemical and long term durability applications quality controls development of user
friendly  systems  castable  geopolymer  industrial  and  decorative  applications
geopolymer fiber composites foamed geopolymer geopolymers in ceramic processing
manufacture of geopolymer cement geopolymer concrete geopolymers in toxic and
radioactive waste management it is a textbook a reference book instead of being a
collection of scientific papers each chapter is followed by a bibliography of the relevant
published literature including 80 patents 125 tables 363 figures 560 references 720
authors  cited  representing  the  most  up  to  date  contributions  of  the  scientific
community the industrial applications of geopolymers with engineering procedures
and design of processes are also covered in this book



Pdf Geopolymer Chemistry And Applications Book By Geopolymer Institute

3 Pdf Geopolymer Chemistry And Applications Book By Geopolymer Institute

a geopolymer is a solid aluminosilicate material usually formed by alkali hydroxide or
alkali silicate activation of a solid precursor such as coal fly ash calcined clay and or
metallurgical slag today the primary application of geopolymer technology is in the
development of reduced co2 construction materials as an alternative to portland based
cements  geopolymers  structure  processing  properties  and  industrial  applications
reviews the latest research on and applications of these highly important materials part
one discusses the synthesis  and characterisation of  geopolymers with chapters on
topics such as fly ash chemistry and inorganic polymer cements geopolymer precursor
design  nanostructure  microstructure  of  metakaolin  and  fly  ash  geopolymers  and
geopolymer synthesis kinetics part two reviews the manufacture and properties of
geopolymers  including  accelerated  ageing  of  geopolymers  chemical  durability
engineering  properties  of  geopolymer  concrete  producing  fire  and  heat  resistant
geopolymers utilisation of mining wastes and thermal properties of geopolymers part
three  covers  applications  of  geopolymers  with  coverage  of  topics  such  as
commercialisation of geopolymers for construction as well  as applications in waste
management with its  distinguished editors  and international  team of  contributors
geopolymers structure processing properties and industrial applications is a standard
reference for scientists and engineers in industry and the academic sector including
practitioners in the cement and concrete industry as well as those involved in waste
reduction and disposal discusses the synthesis and characterisation of geopolymers
with chapters covering fly ash chemistry and inorganic polymer cements assesses the
application  and  commercialisation  of  geopolymers  with  particular  focus  on
applications in waste management reviews the latest research on and applications of
these highly important materials

selected  peer  reviewed  papers  from  the  2014  malaysia  indonesia  geopolymer
symposium  migs  2014  may  11  12  2014  kuala  lumpur  malaysia

this  book  compiles  the  contributions  presented  at  the  first  eci  conference  on
geopolymers  the  route  to  eliminate  waste  and emissions  in  ceramic  and cement
manufacturing held in hernstein austria in june 2015 the book includes the plenary
lecture of dr davidovits whose 80th birthday was celebrated during the event jointly
with the summaries of the three round tables

annotation a geopolymer is a solid aluminosilicate material usually formed by alkali
hydroxide or alkali silicate activation of a solid precursor such as coal fly ash calcined
clay and or metallurgical slag today the primary application of geopolymer technology
is  in  the  development  of  reduced co2  construction  materials  as  an  alternative  to
portland based cements geopolymers structure processing properties and industrial
applications reviews the latest research on and applications of these highly important
materials part one discusses the synthesis and characterisation of geopolymers with
chapters  on  topics  such  as  fly  ash  chemistry  and  inorganic  polymer  cements
geopolymer precursor design nanostructure microstructure of metakaolin and fly ash
geopolymers and geopolymer synthesis kinetics part two reviews the manufacture and
properties  of  geopolymers  including  accelerated  ageing  of  geopolymers  chemical
durability  engineering properties  of  geopolymer  concrete  producing fire  and heat
resistant  geopolymers  utilisation  of  mining  wastes  and  thermal  properties  of
geopolymers part three covers applications of geopolymers with coverage of topics
such as commercialisation of geopolymers for construction as well as applications in
waste  management  with  its  distinguished  editors  and  international  team  of
contributors geopolymers structure processing properties and industrial applications is
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a standard reference for scientists and engineers in industry and the academic sector
including practitioners in the cement and concrete industry as well as those involved in
waste reduction and disposal

the book covers the topic of geopolymers in particular it highlights the relationship
between structural differences as a result of variations during the geopolymer synthesis
and  its  physical  and  chemical  properties  in  particular  the  book  describes  the
optimization of  the thermal  properties  of  geopolymers  by adding micro structural
modifiers such as fibres and or fillers into the geopolymer matrix the range of fibres and
fillers used in geopolymers their impact on the microstructure and thermal properties
is described in great detail the book content will appeal to researchers scientists or
engineers who are interested in geopolymer science and technology and its industrial
applications

geopolymers and zeolites as eco friendly materials  can participate in cutting edge
research and applications due to their tailored properties including superabsorbent
capacity  heavy  metals  encapsulation  flame  retardancy  mechanical  performance
electrokinetic behaviour corrosion resistance and thermal properties this book joins
activities  and  knowledge  of  researchers  from  multiple  fields  to  present  a
comprehensive  overview  of  the  advances  in  synthesis  and  characterization  of
geopolymers  and  zeolites  including  base  chemistry  concepts  nanoscale
characterization  and  applications  in  top  level  industry

recent  developments  of  geopolymer  materials  processing  and  characterisations
focuses on the development processing and characterization of sustainable and eco
friendly materials highlighting recent research developments in this field the book
covers  the  processing  and  characterization  of  geopolymers  incorporating  green
materials from waste and recycled materials specifically for construction applications as
well as advanced processing and characterization for a wide variety of applications the
book provides in depth chapters on the development processing and characterization
of sustainable and green materials with extensive uses such as construction it is divided
into two sections development of geopolymer materials for construction applications
and advanced processing and characterization for wider applications and will  be a
useful resource for academics engineers companies and stakeholders in geopolymers
from green materials for a variety of wide applications including construction materials
ceramics  adsorbents  drilling  properties  and  simulation  analysis  provides  new
knowledge and the latest  technology and research relating to the processing and
characterization  of  geopolymers  incorporating  green  materials  from  waste  and
recycled materials covers the latest research on variety of wide applications including
construction materials ceramics adsorbents drilling properties and simulation analysis
includes in depth coverage of the benefits of geopolymer technology

this book provides an overview on the latest advances in the synthesis properties and
applications of geopolymers reinforced with natural fibres such as pulp fibre cotton
sisal flax and hemp the influence of adding various natural fibres and nanofillers on the
mechanical properties of these composites is discussed potential challenges and future
directions of these composites are highlighted and addressed the content of this book
caters to students researchers and academics who are interested in the synthesis and
applications of geopolymers composites

geopolymers are applied to material classes that are chemically transformed from low
crystallinity aluminusilicates to three dimensional inorganic polymers tectosilicates the
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resulting material has properties similar to natural minerals so it is called artificial rock
however these materials exhibit a chemical composition and mineralogical structure
similar  to  feldspar  feldspathoidal  and  zeolites  consisting  of  a  polymeric  si  o  al
framework with a microcrystalline or an amorphous structure although geopolymers
have  attractive  engineering  and  environmental  characteristics  there  are  some
challenges in commercializing these materials in this book these challenges will be
addressed along with introducing the functional geopolymers as an effective approach
to commercializing these materials and making them economically feasible

development of geopolymer from pond ash thermal powerplant waste explains how
geopolymer technologies using industrial waste obtained from thermal power plants
become cementitious materials in construction sectors for civil engineers utilization of
waste materials has become a global challenge since they endanger our environment
in this book the authors demonstrate how to utilize fly ash pond ash waste materials
from thermal power plants to produce a novel material called geopolymer gp red mud
slags etc are mixed with fly ash to produce gp with enhanced strength as shown in a
few  european  countries  gp  can  replace  cement  and  some  permanent  structures
constructed  with  gp  are  now  appearing  in  a  few  advanced  countries  gp  and
geopolymer concrete is considered suitable for the construction of roads buildings etc
and will eventually fully or partially replace cement the book highlights the mechanism
of the formation of gp from pond ash properties of structures made with gp concrete
are  found  to  be  comparable  to  those  made  with  cement  concrete  systematic
investigations are presented to understand the chemistry of gp formation with pond
ash materials performances of these materials above ambient temperature as well as
with different environmental conditions are also evaluated audience the book will be
used by  civil  engineers  in  the  construction and ceramic  industries  as  well  as  the
industrial waste sector researchers in materials science structural and civil engineering
environmental science and ceramic engineering will also benefit additionally the book
is suitable for graduate courses in civil engineering

geopolymer  as  green  construction  materials  research  describes  about  different
important factors e g naoh molarity activator to fly ash ratios curing condition etc
influencing the processing of the fly ash based geopolymer were investigated these
experimental results are utilized to propose a new method for geopolymer cement
processing and the design of geopolymer concrete mixtures experimental data on the
characterization and properties  of  the geopolymer  cement and concrete  are  then
presented some case study about the geopolymer materials also has been presented in
this booklet final part of this book also describes the application of these geopolymers
as  lightweight  materials  geopolymer  brick  pilot  plant  for  geopolymer  brick  block
making machine and some preliminary study on geopolymer coating and aggregate

portland cement based concrete is the most versatile durable and reliable building
material  unfortunately  the  production  of  portland  cement  is  environmentally
unfriendly  an  interesting  alternative  is  provided  by  alkali  activated  geopolymer
materials  aagm  this  book  focuses  on  fly  ash  based  alkali  activated  geopolymer
concrete its production and characteristic properties the re use of waste materials and
industrial by products such as fly ash is not only economically of interest but also helps
to reduce carbon dioxide emissions the carbon footprint of these materials is much
lower  than  that  of  concrete  using  ordinary  portland  cement  they  thus  offer  new
sustainable solutions to the construction industry keywords geopolymers geopolymer
concrete alkali activated geopolymer materials aagm portland cement fly ash based
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geopolymer concrete reduction of carbon dioxide emissions concrete applications self
compacting concrete high strength concrete high performance concrete

about the book it has never been so easy to produce geopolymers especially as a high
performance cement mortar concrete coating and as a cold curing ceramic simple and
safe this booklet opens up an easy to understand view of this interesting complex and
sometimes rather complicated field of material sciences more than 25 formulations
organised into 15 of the most important and significant geopolymer species and their
raw materials are illustrated in a uniform manner by means of accurate mixing ratios
accompanied by many useful hints and tips the detailed practice proven and easy to
use production instructions bring the high performance cements called geopolymers
within  the  reach  of  anyone  they  are  considered  to  be  the  most  important  most
valuable sustainable and therefore most environmentally friendly construction material
in the world back cover this small book is about perhaps the most important part of
geopolymer  technology  the  geopolymer  formulations  it  is  aimed  at  engineers
craftsmen students scientists and interested parties from the industry the research and
the home sector in 2010 the american ceramic society indicated that geopolymers
were in the position to revolutionise the world of cement like binders it goes on to say
that  geopolymers  are  an  inexpensive  and  environmentally  friendly  alternative  to
conventional cement cover page illustration top metakaolin geopolymer bottom same
formulation  but  with  additional  sand  as  aggregates  middle  this  metakaolin
geopolymer has its blue colour from metallic gold nanoparticles and is probably the
only one of its kind in the world

special topic volume with invited peer reviewed papers only

this book offers comprehensive insight into recent advances in geopolymer composites
and  emerging  processing  technologies  such  as  3d  printing  that  offer  promising
application  prospects  in  a  wide  range  of  industries  covers  novel  applications  of
geopolymers and composites in industries such as fire retardation coatings refractory
materials water treatment and marine structures offers guidance on joint treatment of
industrial  waste  acids  and  solid  wastes  describes  energy  consumption  carbon
emissions  and  costs  for  various  compositions  of  geopolymers  which  provide  an
effective basis for industrialization provides guidance for design and preparation of
geopolymer products based on typical local wastes with topical coverage that will help
readers make full use of local resources and promote the sustainable development of
enterprises this reference is aimed at those working with new materials for refractory
construction and building civil engineering and water treatment among others
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