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The porous materials, also called molecular 
sieves, cover microporous, mesoporous and 
macroporous domains depending on their pore 
dimensions.  Since the discovery of microporous 
zeolites, the development of advanced porous 
materials having channels of tunable dimensions at 
the atomic, molecular and nanometer scale has 
become a fast-growing interdisciplinary field. This 
has resulted in materials with improved or new 
properties, which broadened their application range 
beyond the traditional use as catalysts and adsorbents. 
Hence, zeolites and related porous materials may find 
applications in modern areas ranging from 
microelectronics and molecular device manufacturing 
to medical diagnosis.  

In this larger context, the book Chemistry of 
Zeolites and Related Porous Materials: Synthesis and 
Structure focuses on the synthetic and structural 
chemistry of molecular sieves such as zeolites and 
zeolite-like microporous materials, mesoporous 
materials as well as hybrid solids of host-guest-type. 
It introduces and presents in detail all the relevant 
aspects of the synthetic and structural chemistry of 
these materials, including as well two cutting-edge 
research issues, molecular engineering and host-guest 
advanced materials respectively.  

Whereas this work is addressed mainly to 
researchers acting in the field of chemistry, material 
science and chemical industry (for catalysis), the 
present book aims at making the topic of chemistry of 
porous materials accessible to advanced 
undergraduate or postgraduate students being 
involved in research projects in chemistry, physics, 
biology or medicine. 

The book Chemistry of Zeolites and Related 
Porous Materials: Synthesis and Structure has 679 
pages and is organized into nine chapters including 

bibliographical references, a part containing proposed 
further readings as well as an index. 

The introductory chapter begins with a 
timeline of the most important events in the history of 
porous materials. This first part covers the evolution 
of research from natural zeolites to synthesized ones, 
from low-silica zeolities to high-silica zeolites, from 
aluminosilicate molecular sieves to 
aluminophosphate-based ones, from extra-large 
microporous materials to meso- and macroporous 
materials and from inorganic porous frameworks to 
hybrid materials of MOF-type.  

In the second part of this chapter, the main 
applications and prospects of porous materials are 
noticed, encompassing the traditional fields of 
application in catalysis, adsorption and separation as 
well as the modern ones such as fine chemistry, 
environment, biology, medicine, energy, electronics 
etc. A discussion regarding the development from 
synthesis chemistry to molecular engineering of 
porous materials is also included in the final part of 
this chapter, emphasis being put on the necessity to 
design porous structures based on pre-required 
function. Finally, the main advances in catalytic 
applications of porous materials are presented, 
pointing out that ‘the grand challenge for catalysis 
science in the 21st century is to understand how to 
design catalyst structure to control catalytic activity 
and selectivity’. 

The second chapter introduces the structural 
characteristics of zeolites and related microporous 
materials. This is a key subject since the fascinating 
properties of microporous materials, such as ion-
exchange, separation, catalysis and their role as host 
in nanocomposite solids are essentially determined by 
their unique structural characteristics such as pore 
window, the accessible void space, the dimensionality 
of the channel system, the number and sites of 
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cations, etc. After listing the main structural types of 
zeolites, the authors present the structural building 
units of zeolites, their compositions and framework 
structure.  

The final part of this chapter is devoted to 
structural aspects of the zeolite-related microporous 
materials (open-framework materials) such as 
aluminophosphates, gallophosphates, zinc, iron, 
nickel and vanadium phosphates, germanates and 
indium sulfides, whose discovery has been promoting 
enormous increase in the chemical variety of 
inorganic porous materials. 

Chapter 3 Synthetic Chemistry of 
Microporous Compounds (I) – Fundamentals and 
Synthetic Routes is allocated to synthesis and related 
fundamental principles, synthetic approaches and 
techniques for conventional microporous materials 
such as zeolites and aluminophosphates. The chapter 
starts with basic concepts of hidro(solvo)thermal 
synthesis, which is the core of the synthetic chemistry 
of microporous crystals. The second part deals with 
the preparation approaches as well as basic synthetic 
laws for microporous compounds, covering 
hydrothermal, solvothermal and microwave synthesis 
techniques, followed by the advanced synthesis 
through hydrothermal treatment in the  fluoride 
media. This part is completed with the topic of 
modern applications of combinatorial synthesis to 
prepare new microporous solids. The final part of this 
chapter aims to state and discuss the typical and 
representative synthetic procedures for those 
microporous molecular sieves which nowadays are 
widely used in catalysis and other fields of science 
and advanced technologies. 

Owing to the increasingly wider range of 
applications, the newly developed microporous 
materials of special composition, structure and 
aggregated states are reviewed in Chapter 4, the focus 
being put on their synthetic chemistry. This chapter is 
organized into two parts. One introduces the 
microporous solids having special composition such 
as the M(III)X(V)O4-type, oxide-, sulfide- and 
aluminoborate-type, and special structure such as 
extra-large microporous channels, interconnecting 2- 
and 3-dimensional channel systems, chiral channels 
and various cage structure.  The other part deals with 
microporous compounds displaying special 
morphologies such as nano-size and ultra-fine 
particles, perfect crystals and single crystals, 
microsphere, coating, film, membrane and special 
crystal morphologies, etc. 

Chapter 5 Crystallization of Microporous 
Compounds, whose central part is the crystallization 
process to form the microporous framework, is 
focused on several key chemistry aspects related to 
crystallization such as source materials for preparing 
the inorganic phase and the involved condensation 
reactions, crystallization process and proposed 
mechanistic pathways of zeolite formation as well as 
the templating effect of organic structure directing 
agents and crystallization kinetic.  

 
 

The understanding of these fundamental 
issues must help researchers to explore and develop 
new synthetic strategies to obtain microporous 
molecular sieves. 

Chapter 6 analyzed the postsynthesis 
strategies which result in the improvement of the 
zeolite properties and functions such as acidity, 
thermal and hydrothermal stability, catalytic 
performance, pore structure and surface properties. 
Moreover, new properties of zeolites can be obtained, 
which are not easily achieved by conventional direct 
hydrothermal synthesis. After treating the issue of 
template removal from microporous compounds to 
obtain the porous system, the authors described the 
major secondary synthesis and modification 
strategies: cation-exchange and modification of 
zeolites, isomorphous substitution of heteroatoms in 
zeolite framework and channel and surface 
modification of zeolites. 

A presentation of the frontier research issues 
in molecular engineering as a modern tool to create 
new molecular sieves is provided in Chapter 7.  After 
a short introduction in the field, the structure 
prediction methods for designing and synthesizing 
inorganic microporous materials are reviewed. In the 
subsequent part, a discussion is included which is 
related to the rational synthesis of microporous 
compounds. It covers some new synthetic approaches 
such as data-mining-aided methods, template-directed 
methods, combinatorial routes as well as buiding-
block built-up routes. 

Mesoporous molecular sieves play an 
important role in expanding the application of porous 
materials. The flexibility and complexity of their 
synthesis and structures and their perspectives in 
application created a high opportunity for both 
academic and industrial research. The key issues on 
synthesis, structure and characterization of 
mesoporous materials are included in Chapter 8. After 
an introductory part on the main structural types of 
mesoporous materials, attention was paid to synthesis 
chemical characteristics and proposed formation 
mechanisms of ordered mesoporous materials. 
Subsequently, the evolution of the research on the 
structure and synthesis of mesoporous silica was 
presented. This part covers the 2-D hexagonal, cubic 
and caged ordered mesoporous materials as well as 
the disordered ones.  

The methods which allow controlling the 
pore size in mesoporous materials are discussed in the 
next part, which is followed by the main synthesis 
strategies used nowadays to produce such solids.  

The new compositions of mesoporous 
materials others than silica are also reviewed, 
including nonsilica materials, metal-doped 
mesoporous silicas, hybrid organic-inorganic 
mesostructure as well as metal oxides, phosphates, 
semiconductors, carbons and metallic mesoporous 
materials. Then, the focus was put on the morphology 
and macroscopic form of mesoporous materials. The 
chapter is ended by some possible applications of 
mesoporous materials, challenges and an outlook. 
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Chapter 9 Porous Host-Guest Advanced 
Materials focuses on the developments of another 
cutting-edge research field, i.e., host-guest porous 
materials and MOFs solids, which includes the most 
promising directions in finding new applications of 
these advanced materials, such as metal clusters, 
dyes, polymers, carbons, nano-semiconductors in 
zeolites as host materials, metal complex in molecular 
sieves and metal-organic porous coordination 
polymers. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The literature has been covered up to 2006, 
an extensive list of references being included at the 
end of each chapter. Finally, all nine chapters include 
a large number of reaction schemes, figures, tables 
and experimental details which makes the present 
book more enjoyable to read. 

 
Adrian Ungureanu, 

Cezar Catrinescu 
 Faculty of Chemical Engineering  

and Environmental Protection 
“Gh. Asachi” Technical University of Iasi, Romania 

 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


