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OMHOX YI'

CUTH Ux cypryys 600 onon yicsiH CUTH Science caTryynuitH peakiuiiH 3yrasc 3pXoM
yHImmIryuaaaa muad 2024 oHbl MIHA APBIIYYIIK 3PIAM CYJAITAaaHbl AW Hb OHIOP aMKIIIT XYCOH
epeee.

HIuHKIdX yXaaHbl OJIONT, aMIKHIT, TyJdraMcaH acyydal, YUl XaHUIarbll TOIAOPXOHIOX
APAAMTIH, Oaril, OIYTHYYABIH 46JI06T WHIDP, aKaJeMHK 3pX YOJ00HUN Tamdap 000X 30pHITOTOM
CUTHU Science catryymuita DOI nyraap 6yxuit 4-p 60Tuiir Ta OYX9HI33 epreH Oaphk Oaiiraamsaa Ou
Oasprail Oaitna. Catryyng xaBiax Oyit eryymnyyn DOl nyraapraii 00JICHOOP OJIOH YJICBIH HIDP XYHJ
OYXUH 3p/dM IUHKUITIIHUNA OYyTINIMIH OYpPTraNuidH caHz OypTranTdid 000X OOJOMKTOH 00K
OaiiHa.

VYiic OpHBI XOI’KWJI JPBHIMI LIMHXKIDX yXaaHJ CyypHJICaH OOJJIOro, Vil aKuiiaraaHaac
xamaapd Oyi eHee Ye& MIMHXKINX yXaaHbl IMIWHAIT CyAanraa MUHXWITIHANR Yp AYHT OJIOH YJICHIH
TYBIIWH]] TaHWIIYyJaX, cypTamdiax, xamtpan axmniaxan “CUTU Science” cdTryyn mMaaHb OJIOH
YIICBIH OYpTI3JMiH cucTtemj OypTrara»k Oaliraa Hb eHjep ad xonoormonton Oereex CHUTU Hx
CYPTYYIHUIH 3pX3M 30pHITO ] OYpHAI? HUHUIDK OaifHa.

Onds ayraapt AHY, Snon, [luns 3enann, Manaii3, MoOHron yJichlH 30XHOTYJ00C UPCIH 6
OTYYJI3JI MIPTKIIMIH MIYYMIKISTYIRIP XSAHYYJICHBI 1apaa XdBJIATAK Oaifraa Oerees eryymiyyyna Ta
HapblH COTIAJII HUHWLHD IK WUTTMK OaiiHa. DpXdM YHIIMIYM[, 3PIAMTIH CyAjJaadupa Ta OyXHUHT
©OPCANNH 3PAAM IUHKWIMIIHUN OTYYIII9 HITIDXUHUT ypbx OaiiHa. CITryyJuiH TyXail I3arspIHryi
M3 UMAT https://citi.edu.mn/citi-science/ uHTEpHAT XyynacHaac aBy OOJHO.

CUTHU Ux CypryynuiiH epeHxXuiinerd, CHUTU Science catryymuitn Epenxuit

[Ipodeccop L.baitranvaa penaxkrop, Axagemuy XK. Tamyyxun
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FOREWORD

CITI University and the editors of the CITI Science journal would like to wish our dear readers
a happy New Year 2024 and great success in their research work.

We are pleased to present to you the 4th volume of CITI Science journal with DOI numbers,
which aims to be a free forum with academic freedom for scientists, teachers and students to
demonstrate scientific achievements, successes, problems and trends. By having a DOI number, the
articles published in the journal can be registered in a various an internationally recognized scientific
publication databases.

Today, when the development of the country depends on science-based policies and measures,
it is very important to be registered in the international registration system for the presentation,
promotion and cooperation of innovative scientific research results at the international level.

In this issue, 6 articles from the authors of the USA, Japan, New Zealand, Malaysia and
Mongolia are published after being reviewed by expert reviewers, and we believe that the articles will
satisfy you. You are also invited to send your academic articles. More information about the journal
can be found at https://citi.edu.mn/citi-science/

President of the CITI University, Editor-in-Chief

Professor Ts.Baigalmaa Academician, J.Temuujin

any medium, provided you give appropriate credit to the original author(s) and source, provide a link to the Creative

This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
|@ @ (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in
Commons license. ©2024 Author(s)
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REVIEW

CHEMICAL BONDS IN MOLECULAR AGGREGATION - FROM
DRINKING WATER TO NANOCOMPOSITES

Mamoru Senna
Faculty of Science and Technology, Keio University, Yokohama, Japan

E-mail: senna@applc.keio.ac.jp
ORCID: 0000-0002-9243-2542
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Abstract: Atoms in a small molecule are assembled by covalent bonds. Small molecules or
ionic species tend to aggregate to larger units like macromolecules or crystals via various
attractive forces categorized as noncovalent bonds (nonCBs). No living creatures can exist
without water, whose moleculs are aggegated via hydrogen bonds, one of the most important
nonCBs. Interfacial phenomena are associated with adsorption, mostly mediated by nonCBs at
the boundaries between dissimilar counterparts. Aggregation of biomolecules is the origin of
living organisms. Unfavorable aggregation states of biomolecules lead to diseases. Functions
of nanocomposite materials depend on the states of molecular and/or ionic aggregation with
nonCBs. Crystal engineering aims at controlling aggregation of organic and inorganic
components to enable innovative nanostructured materials. This tutorial review focuses on
some typical aspects of crossdisciplinary features of nonCBs in an attempt to trigger new
insights in materials-oriented chemical science and engineering.

Keywords: Molecular aggregation; Noncovalent bonds; Hydrogen bonds; Crystal
engineering; Nanocomposites
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1. Introduction

"All matters comprise atoms. An interatomic interaction within a simple molecule is
explained by sharing one or more electrons in the outermost or valence orbitals surrounding
participating nuclei. The atomic interaction in such a small molecule is defined as covalent
bonding [1, 2]. All other atomic interactions belong to noncovalent interactions or noncovalent
bonds (nonCBs). Among many nonCBs, van der Waals interaction and hydrogen bonds (HBS)
are strictly defined by IUPAC [3, 4]. However, categorization of nonCBs are so broad and
diverse that not all of them are defined unequivocally [5-7]. Strength of a chemical bond,
regardless of covalency or noncovalency, is conventionally ranked by the enthalpy of
atomization of associated aggregates [8, 9]. Actually, the physicochemical content of bond
strength is much more complicated than those definable by thermodynamic terminology [10]
as extensively discussed [11-15]. Basics of chemical bonds are not fixed at the textbook level
when we strictly account the roles of electronegativity and atomic size [16]. The concept of
chemical bonds is based on quantum mechanics and discussed in terms of the bonding and
antibonding electrons [17, 18]. By the same token, there is an exact definition of bridge bonds
in terms of the electron distribution function [19]. Detailed discussion of the theoretical aspects
of nonCBs based on quantum physics will not be covered in the present text.

Aggregation of small molecules into larger units occurs in many different ways, e.g., clusters,
supra- or macromolecules, biological cells, colloidal dispersing units or crystals. Interactions
necessary for any molecular aggregation are dominated by nonCBs [20, 21]. Concepts of
molecular aggregates discussed in this text play a crucial role on our daily life, including
cooking (generally in food preparation), medical care, or materials technology for high-tech
products such as microelectronic devices. Associative processes of small chemical construction
units frequently proceed via a self-assemblage along with the principles of thermodynamic
stabilization [22-25]. The concept of nonCBs is also significantly associated with coordination
chemistry, centered by the concept of ligands [26-28]. Simplest inorganic ligands are oxide
(O%) or hydroxide (OH") ions, when we observe conventional oxide crystals as the aggregates
of inorganic coordination units, e.g., SiOa4 in SiO2 solids, or TiOe in TiO2 crystals. lonic bonds
dominating many popular crystals like NaCl are also categorized to nonCBs [15, 29].

The specific topics with nonCBs will be displayed in the next chapter. Introduction to many
other working nonCBs are discussed by referring to interfacial phenomena, colloids and
polymers as well as heterogeneous catalysis in chapters 3 and 4. Biomolecular aggregates like
proteins are discussed in chapter 5. Chapter 6 exhibits crystal engineering and nanocomposite
materials with extended discussion on the roles of nonCBs. In this last chapter, emphasis is laid
on the interaction among inorganic and organic components, which may lead to more
sustainable materials and their processing.

2. Noncovalent bonds

Noncovalent interactions are described in terms of electrostatics and polarization, in
conjunction with Coulombic interaction of molecules [5, 6, 30]. Whether or not all the
noncovalent interactions are defined as chemical bonds is controversial, particularly for van
der Waals interaction. Microscopically, nonCBs are also understood as an interaction between
energetics of 6- and m-hole and the “surface” of molecules [31]. Hydrogen bonds are compared
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with other similar nonCBs like chalcogen-, halogen-, or tetrel bonds in terms of electron donor
and acceptor in a periodical table [5, 6, 20, 30]. Tetrel bonds, centered by Group 14 atoms like
C, Si, Ge [20] are similar to HBs and can be distinguished from genuine HBs only by detailed
spectroscopic studies [32].

Occurrence of HBs is basically associated with charge transfer between dipoles [33-35]. There
are wide variety of bond strenth among HBs, as Dejiraju pointed their borderless nature under
the concept of hydrogen bridge [36]. As guided in Fig. 1, a balance of electrostatics, van der
Waals nature, and covalency determins the charactger of HBs. Hydrogen bonds are expressed
more generally as hydrogen bridges, X-H-A, where the hydrogen atom (H) abridges two
neighboring atomic species, X, and A. The X-H-A bridging bond is explained by introducing
three limits of HBs, i.e., covalent limit (40 kcal/mol), electrostatic limit (15 kcal/mol) and van
der Waals limit (0.5 kcal/mol) [36]. Corpinot later introduced this concept in a wider
framework in his tutorial review [37].

Covalent limit (40 kcal/mol)

H. X=H=X
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Fig. 1. Categorization of hydrogen bonds [29] (see text for details)

Figures 2a and 2b also demonstrates that HBs are not only simple bonds between two small
molecules by s-electrons [38] but also p-electrons can participate. Hydrogen bonding form
networks as well, which play an important role on the natural polymers like starch or cellulose
[39, 40]. Multiple HBs bring about supramolecular complexes as shown in Fig. 2c [41]. In an
aqueous solution containing ionic species, HBs play a particularly important role [42].
Excellent reviews by Scheiner [43] and Pairas et al. [38] exhibit physicochemical details of
HBs. The unusually high boiling point of water, 373.2 K, with its atomic mass unit (amu) as
small as 18.0 Da, compared with those of organic molecules at around similar molecular size,
e.g., 111.6 K with 16.0 Da. The difference symbolizes the role of HBs in our daily life due to
the high density of HBs in condensed phases (liquids and solids). The role of HBs
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in our daily life is diverse, for instance, gelation of the colloids [44]. A non-flowable gel is
formed even with a water content more than 97% in the case of edible jellies (dessert). Their
smooth texture would be impossible without HBs.

a
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Fig. 2. Representative features of HBs. (a) HBs between same or different molecules [38]; (b) CH—p
HBs [38]; (c) Multiple HBs to supramolecular structure [41]

What we observe in kitchen during cooking and baking is predominated by structural change
of starch and denaturization of proteins. For both processes, reconstruction of the HBs plays a
chief role. The subunits of starch, i.e., amylose and amylopectin [45] are rearranged during
cooking to make row grains edible. Associative forces within and between these subunits are
based on HBs [46, 47]. Most of the meat is heated in the kitchen to denature proteins with
widely varying amount of liquids in the pot or pans. What is happening there is the changes in
the three-dimensional structure of the polypeptide chains. This is usually coined as denaturation
of proteins [48, 49]. Basics of HBs with their related materials are discussed in tutorial reviews
[50-52]. Molecular crystals and their design are closely related to HBs [37]. Related issues will
be discussed in depth in Chapter 6.

Hydrogen bonds are most important in biosciences [38, 53]. No living creatures can exist
without water and associated HBs [54]. Indeed, water molecules with their intrinsic attractive
interaction by HBs are active constituents of biological cells [53]. Their roles include those of
solvent, hydration and “joints” in many biomolecular units. It is important to note that similar
chemical issues need consideration in medicine or pathology [55, 56]. Related topics will
further be referred to Chapter 5. Basics of functional materials are intensively associated with
HBs with various interaction of other chemical bonds. Mechanically interlocked molecular
frameworks and larger structural units, called metal organic frameworks (MOFs), are the
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concepts related to functional materials associated with HBs [57, 58]. These topics will be
discussed in more detail in Chap. 6 with the interests in the functional materials processing.

3. Adsorption and interfacial phenomena

Adsorption is one of the fundamental phenomena in surface and interface chemistry. It plays a
crucial role in diverse categories from environmental issues to chemical industry. The
interaction between the adsorbate, the chemical guest species which are going to the host
substrate species, i.e., adsorbent is generalized as adsorption. It is divided into two categories.
One is physical adsorption (physisorption) driven by van der Waals force, and the other is
chemical adsorption (chemisorption), where chemical bonds are formed between adsorbate and
adsorbent [59, 60]. While van der Waals interaction is occasionally categorized as a weak
bonding, the role of the electrons is only a very weak interaction due to their synchronized
movement belonging to corresponding atomic parties. The interaction is either due to weak
London dispersion forces or a bit stronger dipole-dipole forces [61] without participation of
chemical bonds in a conventional context. Therefore, only chemisorption is considered further
in this chapter.

Basics of chemisorption have been intensively studied particularly for neutral gas molecules
on metal single crystals [60]. The intensity of the host — guest interaction is evaluated by the
adsorption energy, i.e., the energy needed to separate the adsorbate from the adsorbent. It can
be quantified as the heat released during adsorption and measured by calorimetry [62] from the
combination of atoms on single crystal with defined surface described by Miller indices. Such
a basic study is important for the application to much more complicated organic molecules on
the “dirty” substrates, e.g., defective powder surfaces [63]. The interaction or bonding between
adsorbents and adsorbates varies from covalent to a variety of nonCBs [60]. One of the
representative mechanisms, the Langmuir-Hinshelwood type, is based on the energetically
equilibrated states between the guest and host species by forming a kind of nonCBs. As a
consequence, adsorbed species may be deformed or dissociate due to mismatches of molecular
bond length and the interatomic spacing on the substrate. This frustrated state of the adsorbed
species is less stable and more active, so that it triggers heterogeneous catalytic reactions [64].

Surface active agents or surfactants are associating two nonfriendly materials species, i.e.,
water affinitive (hydrophilic) and water repelling (hydrophobic) ones [65]. The latter property,
coined as hydrophobicity, means that the molecule or its local does not strongly interact with
water, but only exhibiting van der Waals interactions. Surfactants play an important role in
many fields in our daily life, including foods, clothes or paints. Surfactant molecules form
micelles (micellization) when their concentration exceed a critical value, called critical micelle
concentration, abbreviated as ccc [66]. Micellization results from hydrophobic interaction
when participating molecules possess hydrophilic and hydrophobic elements (amphiphilic
molecules) simultaneously [63, 67]. Micellization generally occur in many other amphiphilic
molecules like peptide, and lead to various functionalization [68]. Associated aspects will
further be discussed in Chap. 5 in conjunction with biomaterials. One of the main mechanisms
of the surfactant is the removal of oily dirt from textiles by virtue of encapsulation by micelles
[44, 69, 70]. The process is not restricted to washing textiles [71] or foods [72], but extended
to broader environmental issues like soil decontamination [73, 74].
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Adsorption is a leading principle of heterogeneous catalysis, which predominates many
chemical engineering processes [60]. As historically summarized by Fechte et al [75], the topic
was almost always spotlighted in chemical industry, historically lead by petroleum industry
[76, 77] and polymer technology [78, 79]. One of the most significant mechanisms involved in
heterogeneous catalysis is dissociative adsorption, i.e., a neutral molecule is dissociated upon
its adsorption on the substrate. This would seem that a covalent bond stabilizing an adsorbing
molecule is weaker than nonCBs enabling adsorption. This puzzling question will be solved
when we consider quantum states of the adsorbing species [80] (Fig. 3) or heterogeneity of the
host substrate [81-83] (Fig. 4).

"Y Fig. 3. Quantum state controlled dissociative adsorption [80]

OO

M , & Fig. 4. Substrate controlled dissociative adsorption [81]

Y

0.0.0 9,99

Recently, application of heterogeneous catalysis expanded toward environment techniques
seeking sustainability. As shown in Fig. 5 [84], the catalysis-centered closed system enable the
life cycle toward carbon neutrality. Smart utilization of biomass resources is one of the related
top issues. To convert cellulosic resources to biofuels like ethanol, there are many steps, where
heterogeneous catalyses play a crucial role [85-87]. Elimination of hazardous substances, like
volatile organic species, is one of the central positions of environmental issues [88].
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Fig. 5. A scheme of working heterogeneous catalyst. Proposed renewable carbon cycle with
heterogenous catalysts to convert biomass and CO2 into renewable fuels and chemicals
simultaneously [89]
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Fig. 6 Chemical grafting of organosilanes onto TiO2 nanoparticles surface [90]

There is a fundamental phenomenon on the surface of metal oxides with water. Oxide ion, O%
on the surface is particularly affinitive to protons and hence leads water adsorption. In most
cases, adsorbed water does not remain as a neutral molecule but tends to polarize toward
dissociation to H* and OH" whose tendency depends on the state of surface [91]. In case of
silica, where the structure is described as a network of siloxane (Si-O-Si) bonds, dangling bond
on the surface turns adsorbed water into a surface silanol group, Si-OH. The process has been
investigated in detail by experiments [92] or molecular dynamic calculations [93]. Thus, the
surface of typical oxides are rich in surface OH groups under the ambient conditions. Surface


https://citi.edu.mn/citi-science/

Senna CITI Science 4 (2024) 3-26

modification with coupling agents mostly occurs via a chemical interaction with such surface
OH groups, resulting in the surface grafting, as exemplified in Fig. 6 [90]. Related techniques
are used for enhancing catalytic activity [94] or corrosion protection of metal surfaces [95] .
One of the industrially important related genres is a color material, i.e., paints and inks. They
are dispersion systems, where small solid pigment particles are dispersed in liquids called
vehicles. Until recently, vehicles are mostly hydrophobic organic solvents while pigments are
hydrophilic oxides or sulfides, so that the resulting paints are unstable, prone to quick
sedimentation. In line with avoiding volatile organic species mentioned above, water-based
vehicles are preferentially used nowadays. Depending on the vehicle polarity, pigment particles
need to be either hydrophilic (water affinitive) or lyophilic (oil affinitive). Thus, surface
modification of pigments need to be flexible. Use of various surfactants including amphiphilic
(both affinitive) have been developed [96, 97]. Coupling agents are also important for surface
modification. While their structures are similar to those of surfactants, they are grafted on the
surface, with more stable and irreversible nonCBs [90, 98].

4. Crosslinking in colloidal dispersion and polymers

Crosslinking in colloidal system changes a free-flowing dispersion (sol) into solid-like states
(gel). The process is generally called as a sol-gel process. This expands from a recipe of sweet
jerry in kitchen to a processing of solid functional materials [99]. Most of the related science
and technology is based on the hydrogel, solidified by HBs [100]. As shown in Fig. 7, network
structure in hydrogel is often accompanied by hydrophobic associative force [101]. Structuring
of hydrogel is predominated by the concentration of coexisting salts and pH, and mostly
associated with self-assembly [102]. Such a structured hydrogel is applied intensively to tissue
engineering, as will be mentioned in the next chapter.

Hydrogen Bond
K S g N
N,
Hydrophobic association

" Sweil 1| AR ]
C in water curing |
! < I
—e \Q :
|
|
I

Fig. 7. Network structure of hydrogen bond and hydrophobic associating cross-linked hydrogels [100]

Linear polymers drastically changes their mechanical properties by three-dimensional
crosslinking. Crosslinking of elastomer is one of the traditional technologies in rubber industry
under the concept of vulcanization of natural rubber or cis- and trans-polyisoprene [103].
Mechanical properties of the rubber — clay composites are known to be improved by HBs [104].
Difference in the thermoset plastics from thermoplastic is due to the covalently crosslinked
structure of the former [105]. This is out of the scope of this article. However, it is important

10



https://citi.edu.mn/citi-science/ CITI Science 04 (2024) 3 - 26

to note that covalent and noncovalent crosslinking are almost always mixed within a single
polymeric material as shown in Fig. 8 [106]. Non-covalently crosslinked polymers or hydrogels
are now under spotlight, particularly in conjunction with tissue engineering [107, 108]. Role
of HBs on engineering nanocomposites was discussed in detail by Lu et al [109]. The concept
of dynamic bonding, which reversibly break and reform, will give many attractive properties
particularly in nanocomposite hydrogels.

Fig. 8. Polymer network depicting covalent
as well as noncovalent interactions [106]

Printability
before UV crosslinking Colloidal gel network

After post-printing
UV crosslinking

o

Fig. 9 Schematic illustration of extrusion-based 3D printing of gelatin-based colloidal inks [110]

Additive manufacturing using 3D printer requires quick crosslinking of the gelatin-based
colloidal inks ejected from jet nozzle. Irradiation or photo-induced crosslinking is suitable for
those purposes [110, 111]. Figure 9 displays the process from macroscopic to microscopic
view of the related chemical issues involved [110]. Crosslinking is also leading adhesive
technology. Modern robust hydrogel adhesive, frequently used for do-it-yourself activity, dual
hydrogen bonding network play a significant role [112, 113]. Formation and development of
HBs during preparation of hydrogel-based adhesive is shown in Fig. 10 [113].

11
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Fig. 10. Scheme of preparation of Amylopectin (Amy)/poly(N-hydroxyethyl acrylamide) (PHEAA,)
double network (DN) hydrogels via a one-pot heating-cooling-thermal polymerization method [113]

5. Protein and biomaterials

Proteins are products of life, from microorganisms to human beings. They are ensembles of
amino acids. To be more exact, the basic unit of proteins is a polypeptide chain of various
amino acids covalently bound by peptide bonds [114]. Bio-related functions emerge, however,
from the higher order structure where primary peptide chains are combined by HBs, suggested
at first by Pauling and his coworkers [115, 116]. In addition to HBs, salt bridges, to be
understood as a kind of nonCBs, play an important role as well [12]. Higher order protein
structures are diverse. The first step, formation of secondary level structures in the form of a-
helices and B-sheets is displayed in Figs. 11, where the red dotted lines are an indication of the
presence of hydrogen bonds between two peptide strands [117]. The change from secondary to
quaternary structure is illustrated in Fig.12 [118]. Those higher structures are then examined
from various viewpoints [119, 120]. One of the top issues with protein is associated with
diseases due to misfolding of higher order protein structure, called prions [121], like Alzheimer
symptom [122] or bovine spongiform encephalopathy (Mad cow disease) [123]. It is really
interesting but still remains mysterious how the prions are generated, despite their importance
of life science [117, 124]. For these reasons, protein engineering tend to direct to therapeutics
and pharmaceutics [119, 125]. One of the latest protein technologies is also associated with
vaccines against Covid-19 pandemics [126, 127]. Our brain memory storage is associated with
multiple HBs pattern in complicated neuronal synapses [128, 129]. Brain science is rapidly
developing area even at the molecular level, where the role of HBs is discussed on various
bases [130-132]. Ambitious attempts on the synthesis of synapse organizers might pave the
way to combat brain diseases such as Alzheimer’s [129].
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Tissue engineering is one of the rapidly developing technological genres associated with
nonCBs. Development of preparing artificial bones [133] and skin [134] is remarkable. While
those artificial tissues are synthesized purely chemically, as shown in Fig. 13 as an example of
artificial skin synthesis [134], such tissues are also embodied from the concept of biomimetic
technology [135, 136]. As mentioned in the previous chapter, most of the related materials
belong to the hydrogels [100, 101, 137]. For more practical application of those materials to
regeneration medicine, we have to overcome biocompatibility, which depends on the critical
balance with our immune system [138, 139].
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Fig. 13. Schematic diagram of preparation of artificial skin from natural silk fibroin (SF) and cellulose
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nanocrystals (CNC) [134].

6. Crystal engineering and nanocomposite materials

This chapter discusses two important nonCBs related items, i.e., crystal engineering and
metalloxane bonds. Crystal engineering is based on the molecular crystals. Only a few
inorganic substances like water, carbon dioxide or iodine form molecular crystals. In contrast,
nearly all the organic molecules form molecular crystals when they order in a long range.
Crystal engineering is based on the combination of HBs [29, 37]. Crystal engineering is also a
part of computational chemistry, seeking appropriate combination of the element structures by
nonCBs, by virtue of the database sources like the Cambridge Structural Database (CSD)

toolbox [140].



https://citi.edu.mn/citi-science/ CITI Science 04 (2024) 326

B3 L &
t~ -
N ‘r"{* % @ ¢ eigA
= & ¥ &
'{""‘1"‘"&‘ 53 ~ B3 A &
) :

-{x -;a A « @ € g s
UiO-66 NU-1000 MOF-808
(.‘v $ r
.3 g { Q - :
> < o AL SR
i ¢
TR i

\ A4 *

ZIF-8 HKUST—
.~ .~ .

~ ',‘
. - ;

™ - K
o -

MIL-33 MIL-101

Fig. 14. Crystal structures of MOFs [141]

In last decades, interests in the metal organic frameworks (MOFs) have remarkably increased
[29, 57, 142]. MOFs are organic—inorganic hybrids assembled from metal ions or clusters and
organic ligands [143]. As shown in Fig. 14, we know various species of MOFs [141]. Metal
organic frameworks (MOFs) are reticular solids consisting of inorganic nodes (such as metal
atoms) and organic linkers. Due to its microstructure, their internal specific surface area is very
large up to 7000 m?. Most popular inorganic nodes are transition metal oxy-hydroxides, such
as ZrsO04(OH)4. When this is combined with an organic linker, benzene-1,4-dicarboxylic acid,
it is named as UiO-66. For other nodes and linkers with the names appeared in Fig. 14, it is
recommended to refer Table 1 of ref. [141]. They are developed in the course of improving
heterogenous catalysis starting from basic solids, due to their unique properties like high
thermal stability, discrete ordered structure, ultra-low densities and large internal surface area
[144]. It is to be emphasized that MOFs and related materials are closely related to HBs [145,
146]. MOFs were developed in the interests of materials applications, e.g., for energy storage
devices such as lithium ion batteries [147], particularly for solid-state electrolytes, the core
material for all-solid rechargeable batteries [148-152]. They were also developed for medical
biomaterials [153], or environmental issues such as CO: fixation [154]. Due to their unique
structures, MOFs are also used as various templates for material syntheses [155]. MOFs are
generally prepared in the framework of coordination chemistry and mainly via sol-gel
processes [143]. However, other more facile and green methods are rapidly developing, among
others via mechanochemical routes [156-158]. Liquid crystals, playing a key role in modern
display technology, have also much to do with nonCBs and crystal technology [159, 160].
Their electrical conductivity and luminescence efficiency are also improved by designed
introduction of HBs [161].
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In our daily life, we have many bridging bonds, i.e., Ca-O-Si for calcium silicates in cement
clinker, or Ba-O-Ti for barium titanate used in microelectronic devices. When two cationic
species, M1 and M: are abridged by an electronegative atoms, notably oxygen, the formed
bridging bond, Mi1-O-Mz, is called a metalloxane bond [162-165]. They play a crucial role in
heterocationic complexes, notably complex oxides. When M1 = M2 = Si, it is called a siloxane
bond, which plays a particularly significant role in silica chemistry [166, 167]. For the
metalloxane bond formation, lattice imperfection plays particularly an important role, since
bond distortion or vacancy enhances electron maldistribution and hence polarization of
chemical species of concern. This was demonstrated by the change in the electronic overlap
population with decreasing coordination number of a pair of atoms abridged by an oxygen atom
[164].

Two genres of nonCBs with metallic atoms are introduced, where they are either hinging with
other metallic species, or organic species forming metal — carbon bonds. The latter plays an
important role in organometallic compounds, serving as catalysts for organic syntheses [168,
169]. In metallocene compounds, an important group of organometallics, two coplanar
aromatic rings are bridged by a metallic atom via a special coordination [170, 171]. Both of
these groups belong to the former category. Representatives of the latter category is metals
abridged by electrophilic atoms. They are coined as hetero-bridging bonds were already
referred in this journal [172] and play a crucial role for complexing inorganic compounds like
metal oxides. Their role is particularly important in the synthesis via sol-gel alkoxide, chemical
solution deposition or mechanochemical syntheses, often shortened as mechanosynthesis as
already mentioned in conjunction with MOFs synthesis.

7. Concluding remarks

Despite huge diversity, nonCBs possess several general features, i.e., i) they dominate all the
properties of molecular aggregates, natural or artificial, ii) they accompany general
physicochemical principles, i.e., and stabilization [38, 43], often with charge transfer [42, 173].
Hunting for new, functional materials is nothing but to rationalize and design the order of
nonCBs. This is in line with seeking green processes to meet sustainable development goals.
Concerted action of unconventional processes like electrochemical, photochemical,
sonochemical, magnetochemical or mechanochemical ones, can also be assisted by the
formation of particular nonCBs. More broadly, nonCBs not only aggregate chemical species,
but hinge concepts of many different genres of chemical technology, making languages of
different branches understandable, for instance, those in organic synthesis and inorganic
materials sciences. Systematic combination and optimization of nonCBs are in line with
sustainability, a leading concept throughout the chemical technology to date and in future.
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Xypaanryi

AnuBaa JOMIHIH aryyJrblH TOHMOOC Y33J1 COTTAJIMIAT IIMHXKIAX Hb Y33IUI93C MOH
YaHAphIT WIDPXUWINX sBAaT 0ereea TyXalH YHIDCTHUM COTIIJTIOHUNA  OHINIOTHMT
TOJOPXOMIIOXO/ YyXall XIPATIATIPXYYH OO0JOX IOM. DHAXYY CyNalraaHa MOPHH XYYpPbIH
YYCOIITIH  XONO00TOM JOMIYYyIBIT LYTIIYyYyJDK, SMX3TI9H Xexee HamKWiblH JOMruiiH
XYBWJIOAp TAr/dX “HAI3H 3ajlyy HHUCIAT XYJIAT MOPHO MYy CaHaaTHBI rapT ajificaHaap MOPHUH
Xyyp ypiax Oaiiraa” TOJ MOTHBOOp 3aHTujaricaH |5 moMruiir mryyH aBd4, rojl caHaa,
OTYYJIDMK, JYypI3p3d HOIOH JOMTUUWH XyBuinOap Oonoxeir OarnaB. Cypanraangaa TYYXOH
MaTepuajblH apra, Tepejl XyBaax apra, TEKCT 3aJUIaliblH apra, MOTHUB Cy[JajiblH apra Oa
XaphIlyyJiaH IMIHHXKI3X apThIT TOJJIOH X3PATIIACIH.

Tyc gomryymaac MOHTOMUYYABIH OAJTIIANT COTTMIAT MIMHKIDXUMH TYIJ 3aH Y,
COEJN Cymiall, TOO 3YWH CalXHbl TyXaid OHOJBIT AIIHUIIAH “CITIAXYWH E€PTOHIAOe XYCIUNH
XKUTYYPT XYJAT OOJIOH DTYIDH IXMHH IypYyAMMr OyT33CoH” Oairaar MIWHXKIDH TOTTOOB.
DIr’np IypyYYA Hb IOMOTT KOHOH Xap MOPb, HUCJIAT KUTYYPT XYJIAT, JIYChIH JaruHa, Antain
OXHUH 39pradp AYpCiadrinX 0erees XUMMOpb X3M33X XHUICBIP yXarJaXyyHbIT KUTYYPT XYJ3T
O0JITOH WUTIK, YYJ YCHBI 333H CAXHYCHIT JIyChIH OXHUH, JJaTMHA X3MA3H axXyWusjaH HIyTIX,
03IT31I93CIIP UPCIH OOTOX HB HOTIOTATI0O0.

MoHTOJT XYHHIA CYCAT OHIIPAIIIIC TOPOTIACOH OHre (HOrOOH OHTeep JIyC OYIOY JTYyChIH
93HUIT, Xap OHreep Xap SCT Xapll XYH, 3PAJIXAT 30PHT, LIOT JKaBXJIAHT, yJIaaH OHreep XalyyH
IOTHO, Oasip Oasicasr) 60JIOH TOOHBI (HAT, XOEP, TYPBBIH TOO) 03I JOMOT SIpUaH]] TYCCaH
Oaiiraa Hb YT sIBIAJ, OTYYJIIMXKIIp OaTiiargax OaiiHa.

DHAXYY CyJaliraanbl Yp OYH Hb CyJUIaa4IbIH CyJJaJICaH X3Car Oycar XyypblH JOMIUIHH
CyJairaar yiaM TYH3THHPYYIDK, Lap XYpa3r epreTreH, HAISH JOMIUWH XyBUIOapyydaac
MOHTOJTUYYBIH 00p COEM, Y3yyp CITIIITIAT UIIMHKHIICHIIPID au X0I00TA0ITO 06eree 1 MOpUH
XYYPbIH IOMTUHH CyJUIaJ aHxaard 6ok OaiiHa.

Tyaxyyp yr: Xoxeo Hamowcunvin 0omoe, MOPUH XyVp XO2AHCUM, MOH2OIUYVOLIH 03129097
€OM2971293
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Opuma

MopuH XyypblH JOMTHIH TyXail aMaH YIaMyKJIalbIl IyTIyyJlaH, HOM OUYHUIT TAMJSIVIPH
AOMXATIDH HalpyyicaH OyT?a1 Oailx aBu HapUHBWIAH CyAaDK, HATTIOH XapbLyyJK, YHIID)
UIMHXKUAITS XUHH, MOHTOMYYyIblH Y3yyp C3TIAIIIAT TOAOTTOH WIPYYJICOH Hb LI@OH IOM.
MopuH XyypelH JOMOT Hb 36BX6H MOHTONI TyypraTHbIX OOJIOXbIH XyBbJ MoOHroa yic,
OBOPMOHI0JI00p TOJJIOX CyJaraaraa XMix Hb 3aiIUryd oM. OHY Tajaap XUHUIZICOH ©MHOX
cyzajiraar 1ypaBai:

Mownron ytra coénsir cymiaad C.Jlymam “MoHTOI 1OMOT 3YiH AYp” T3X OYTI3/1133 YD,
Yy, Xyyp X6I’KHM YYCCOH JOMIMMI Tycrail X3crasp eryyink, “Yurap, ayy, Xyyp Xer:KMuilH
YYCJIMHUT 3PTHHUI TOMTHIH COENT O6aaTpyyaaac 3XJI33 ] 31 XYH OyT331 OOJTOH X3JIAIIIRX X0EP
STH3BIH OTYYJIIMKTIH OaifHa K TOIOPXOoMsicoH [ 1] 6o xerskum cymiaad XK. IHa0um “MoHromn
XOIKMUIH MX HYYIRN” LyBpal HOMI0O “MOpHMH XyypblH YYCIMHUI XyypblH Tariaraac
TOZpyyJiax HB’ TACOH xd3cradp Xexee Hamokun, CyxuitH caapan, Anar gaaradbl JIOMOT,
ApracyH XyypuuitH 10MoT, 2KOpoo MOPHUHBI TaTJarkir ;KUIIAIJISH Oryyink, “Xexee HaMkuiibin
nomor, JKopoo MOpHMHBI TaTjaraac Xd[9H 3YYyH XWINWH 6MHO MOPUH Xyyp OyIOy XyypbIH
TOPIHMITH YaBXIACT XOMKMHITH 39MCAT, TIATIIPT 30PUYIICAH XOTKMUWH OYTIYY (TaTiaaryysm)
TYTDH J3ATPY JOMOTTIDKI? T AYTHACIH Oaiinar. [2]

XerxkuM cynnaad J[.OHx1puer “XyypblH TaTiara-MOHTOJIBIH XOTKMUNH (heHOMEeH 000X
HB” OYT?3J1/199 MOPUH XyypbIH JOMIHiH 3 XyBuiOapsir aypaaan “Xexee Hamxkui 601 18-p
3yyHbI OyHJ yeap bannan 3acruiin xoulyy, oJ0OruilH OMHOroBb aiMruilH XypM3H CyMbIH
HYTarT TOPXK 6CCOH, ANITallH XMJIMIH MaHaaH/I anba xaax OaiicaH 00IUT XyH ™’ T2 Y3COH OaiftHa
[3]. Xapun ©OBepMOHTOIBIH yTTa coén cymnaad Xypanmaa “Xexee Havkun, Cyx xyy 601 man
X axyWH yell YYCCOH JIOMOT 0eree]1 SHr'MitH MaT4uH 0a COE€nT 0aarap MOH I3[ JOMIHUNH TOJ
Oaarap ynam axyid HIUHKTIU OOJICOH” I'HK MUHKUICHH [4].

OMUC-uitn npodeccop Tercbasp “AxHail yypcauilH aHxHbl ysHra <WiamsH MOPHHBI
TaTaac>" X3MI3X OTYYIIII3, AYYH JOMOT OyHy XOrKMUHH noMruir anx JXuH ynceH (Jin
Chao) yewitn Llyit bao (Cui Bao)-uiin 30xuocoH “Op1aH smyrasruiin xampiara” (Gu Jin Zhu)
37131 6uyurT “YKopoo MOPHHBI Taraac” X3aM339X HAIPTIUTIAP TAIMIBIIACHH Oaiinar. DH? JOMIUiiT
CyZaJpK Y3331 “MaunH MOHI0J1 yrcaaTHbI TYYX COE1 6a MOHTOJ YHIICTHUH YIAI3p TYYyJb Iyraa
HOTJ] HATI9PI3 HUHIYK, OHBC TOBYOOPOO IYHIIIMK Oaix Tyl XATaIbIH ylIaMiKilanaac TOPOTICOH
JoMor Ouni, xapuH MOHTON ©HIepIeruilH Mal4uH yrcaaHsl JoMor Hb JlyHAan Xs3raapr
yAaMKIarJaH OpXk, XATaa OMUT3dp TAMASIATAYK YJACOH OaifHa” XdMA3H Iar XyralaaHbl
OGapumkaar TofopxoWscoH OaitHa [5]. Bakunruitn Ux cypryymuitn npodeccop lynaan
“MoHTO0J apIbIH aMaH 30XUOJIBIH XapbIyYJICaH CyAjaail” HOMOHJ00, 0I00TOOP MOPHH XyYyphIH
yYycaa rapanraii xondooroii 10 rapyit momor myrnyynaana Oaiiraa 6a “CyxuitH caapan’-blH X9B
MasrTa, “Xalp CITrIUHH X3B MasrTai”’, “bypxaH yeTrep xamTpaH OYTI3COH X3B MasrTain”’,
“Xasuxsapsaa Jlampun OypxaHbl X3B MasrTail” ra»k 4 aHTHJIaH aB4 y3cdH OaitHa [6]. JIa9px
CylanraaHaac rajHa MOPHH XYypbIH JIOMTHUT TycraillaH aB4 cyfalicaH cyaairaa Oaixryi
Oeree xacar Oycar MIIIAIUIMHH YaHAPTal HOM TOBXUMOJIJ TAM/IAIVIAH YJIA39X Hb OJILIMPCOH
OaifHa. DHD TaNbIl JapaarWiiH TYBIIWH]I XYPI3H, HOXBOP Cyaalraar XUWXWUWH TYJIJ MOPHUH
XYYPBIH YYCOATIH XOIOOTI0X TOMIYYABIT YDITYYIXK, aHTHJIAH HATTIXK, XapbllyyidaH TYTHIXK,
TYYH?3¢33 MOHTOIUYYIBIH Y33J1 CITIIAT WIPYYIDK, YIaMKIAT IIMHIWIIHNAT TOAPYYIaXbIr
30PbJI0O.

OHr eryymg Xexee Hamxuim — Xymsr Mops — Oycryil r3caH OYPYYIdI 3aHTHIATIAX,
XYJI3T CailH MOpb Hb X3H HAI9H XOPOH CaHaaTaH]l )KUTYYP33 XaHWIyyIK YXCIHIIP MOPHH XyYyp
XOMKHUM YYCIX IIaNTraad 0ok Oy TOMIYyIbIT Y DITyyJIaH CyAalxk, HAT9H IOMTUHH XyBUIIOap
6050XbIT OaTazcad. MeH MOHTOIUYY UTIDJ OUILPAIMIH COTIHIATIAHAACII YiIbaaaaH KUTYYPT
XYJI3T, 3TYI3H 3XUHH AYPYYAUNUT OYTIICIH 000X, TYYHWISH ©HI'®, TOOroop O3Ir3adX Y3J33
JIOMOT SIpPHaHJ1aa XAPXdH IUHII9H YIaMKITYYJICHBIT OJI’K TOTTOOB.
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Cynanraansl apra 3yu

Tyc cynanraanbl aXXJIbIH Hap Xyp33r MoHroi yic 0010H OBOPMOHTOJ '3 TOTTOOH TYYX3H
MaTepuajblH apra, Tepesa XyBaax apra, TEKCT 3aJlajblH apra, MOTHB CyAJalblH apra,
XapbIlyyllaH Cy/iaxX apra, 3aH YWIUIH 3YH, CO& cyutal 6a roo 3YWH CaliXHBI TyXail OHOJI aprbIl
X3panmB. OBepMmoHronbiH Ammaa, [laxap, Opmocoop 6 capelH Xyramaaraid Xi33puiH
OIMHKHAIIIOMIIP  ABaxJaa HYTIMHH apl  HMPIAATAH  Yyln3anT —spuwiIljlara  Xuux, 95X
XIPAMIAIIAXYYHUIT CypBaKIAH TOTTOOX, HOM Cypax OMYTHMHI HIYYX 33pIradp axuuianaa.
Men Mosron ynceiH HInHX)I9X yXaaHsl akageMu, X3J1 30XHOJIBIH XYPI2IIHTUNH JlyyH yXaaHbl
CaH XOMperuiH rap OM4Ma11 OOJIOH COPOH30H OWWIATHUHH XaJrajaaMmX 33p3r YHD LHTIH
CYpBaJDKUJ TYLIMIJIAH XapbllyyjaH CyJaJICaH.

Cyaaaraansl yp AYH, X3J13J1YYJI3T

A. MOHTOJYYYIbIH 03JIM3I3J1 CITIJIIIHUN aMaH XYYpHIJa “Xexee HamkuiabiH
AOMOr”’-Wi{H XyBHJI0APYYyA

MoOHro1 apJIbIH aMaH 30XUOJIbIH JOMTHUIH Tepei] “Xexee HaMkuiibiH JOMOT” TOMOOXOH
6aifp 3335113r. DHAXYY AOMI00C MOHTOJIUYY IbIH CITIITI3HUN OHIUIOTHIT IIWHKIIXUMH Ty
razap razap TapxcaH XyBWJIOApyyabIl HAI'TI3H LYIIYYyJDK, YW SIBOAJ, ©TYYJIIMXK, TYPUIH
JaBTaM>KUJ] TYJITYYpJIaH HATOH JOMIHITH XyBHIIOap O0JI0XbIT 0aTiIax OpOJAJIOro XUMB.

XyBwiibap 1. “MoHron apapiH gomor yiarp” mx “Xexee HamkuibiH gomor”—t “Opt
nart Xexee Hamokuit rard caitd ap 6apyyH AnTaii pparT Tartargad anbda xaax Oaiixaa HATH
TYHXXTOU TaHwiImana. Havokumaeir Oymax O00JICOHA “YKOHOH Xap” MOPHO Jaypcrai OOJTOHO...
Hamxwuit 5koHOH Xap MOPHO YHaX II6He Oyp TYHXKTIH yy3caap HAT J MIAIXA 3 KU OOIKI).
basHbl XOBY XYYXOH YYHMHUI QKWIJIQXK MDIDDJ, XOHOH Xap MOPHHBIX Hb >KUTYYPUNT
Xal4miIcaHT MOPh Hb YX3B. Hamskui yyH?3C 00K XalpTaidl TYHXTINII3, XaWpTail XyJidsr
MOPBTOMIO0 JaxXWH YyN3aX 4afaxryid OOJICOHAOO TYHIBIH MX Trallyyaax, MOPUH XYyYyp
XOIKMHUUT ypiiaH OyT32:xk33 Tk rapaar [7].

XyBunbap 2. “XerKMHUHH yJIamkial MUHIWIAINNAH acyylan] HOMOH Jaxb ‘“Xexee
Hamxuneia qomor”-t “Hamykun xyraraaryil I9pruiH andan tararjiar. TepceH HyTar, aaB
99K, aMpar XaHua CaHaxblH APXIIP AyyJaar TYYHUHT ANTailH JarMHa COHCOX M333]1 HUCAAT
XYpZaH XYJr33 erd Tycankdd. HaMyKuit 3H3 Xynra3 yHax eHe Hb TIPTI3, YYPIIP XapyyiablH
Oaiipaniaa ouynor 60k raHd. Harsu yaa xap canaaraii XyH TYYHUR HUCIAT XypJaH XYIATUHHX
Hb T'YYPCBIT Tac Xsipracaij XyJjar Hb YXk33. MHrasn Hamxuil caTran caHaaraa 3acaxsiH TYJA
MOPHH XYYPBIT YIII9H Ouid 60roxa3d” [8].

XyBuiibap 3. “Auniraa apJpiH aMaH 30XHOJIBIH IOMOT” J1aXb “MOpHH XyYpBIH YT’ 0071
OBep MOHIOJI/1 TapXCaH XyBHJIOAPBIH HAT I0M. “Xexee HaMui raadr xapiy apJiblH ayydyuH
XYY OasH ailiblH 0ad WMXTAU XYYXDH JypJiiaH, 3] MOHTe, 3pX CypaIdpld Janaiiran Oaiix
IAPIRKII. XapuiilaH Xap CITrAJ kK YIYWH Tyl Xexee HamXui OJIOH KWJT JTyChIH XaaHbl
OXMHTOM COTMAMMH YI33 XAJIJLRK, Xapruc XaaH, XapTal 3XHIPUIHX?D 30BJIOHT MapTiar
0aiiB. HaraH ymaa xaaH aJyyH Cyprascidd MOpb OapHyiiax ridJI TYIIM3I) SBYYJICAH XOX00
Hamkun 33ry#dl, TYYHHIl OpOHJ HAI3H JOTIIMH Xaplraidl aayyH CYpruir MaHaaja oOrT
OMPTYyyJICAaHT'YH. YYHIIC XOMII XapTail Xapruc dXHA3p Hb TYYHHWUI MOIUTUH Xapjcaap JyChbIH
OXMHTOW YyJI3aruiir Hb, TYYHUH yHa)XX OyH XYJIOT Hb HUCHAT XKUTYYPTIH OOJOXBIT M3I33]1
XalIMIDK OPXUCOHJ MOPbh Hb YXk33. Xexee HaMKumbeH cOTraa xap yyna Oyyxk ramryynaas,
MOPHO IypCaxblH TYJII XYyp XOTKHM 30XH0k33”[9].

XyBunbap 4. “Anmaa 3yYH XOLIYyHBI aMaH yamp”’ mx “Xexee Hamxkwmi” rax sH?
xyBuwiOapT “Hampkun rani OyAyyH Xap MOpPHMO YHaX acraH opoi aira Oonjor 6a eryee
arHacaH aH 4 yryH, ycaH XyJjraHa 0OJICOH MOPbTOM XapbkK UPIXA/1 XHIP Hb XapJUIbIH CIOTII
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TOPOX 00JICOOp yJax rIH3. THp HyTTMHH XaaH TYYHHUUT CaifH aayyduH I'K M3A3] alyy4duH
6onroxx rH3. HaraH enep xaaH xo€p TaxapTaa aayyH CYpra3c MOpb OapuXbIl JaajracaH]l
Hamoxun 23ryil, TyyHUM OpOHJT XO€p X6X66 LIYyBYY aayyr Hb MaHaa/ T3JHUUT OMPTYyJICAaHTYH.
Taxpyyn 3H3 M31193T XaaHa XypraB... Har ernee HamxuiibiH aBraii Hb Xoroo xasixaap rapaxjaa
cailp 13p xepBeex Oyil )KOHOH Xap MOPHHBI CyraHaac >KWKUTXOH XOOpPXOH alTaH KUTYYP
MyXyK OalXbIl Hb Y3231 OyIlaH TyHH Op)K Xaid aBupaaj]l XalduiDK OPXUCHOOP 3r3J1 OHUII
9pIPHUIH MOPb Hb YX3B. Hamukui ar carryil rypBaH 10J100 XOHOT XMHCOH Xyypaa Xyyplaax
CyyTaJl H3T MX XYM CalIXy Up33[, TIp Xyypaa OpxHuof anra 00yx33. DAyra3 HYTITHUH apayya
TOHTIPUINH JarvHa Hb HP33/1 aBaa sBUMXcan” 1k speaar [10].

XyBwiibap 5. “Anmaa 3yyH XOUIyyHbl amaH ynrmp~ mx “Xexee Hamkun” nomor Hb
xyBuwiOap 3,4-T9 WKW YiII sSiBOanm epHeJer 0a TYYHUH aayyH CYPTHMT JIyChIH XYYXHHA
TOMMJICOH 4 Xapaaliaii MaHaaraapaa suraataii [11].

XyBwiibap 6. “Anmaa 3yyH XOIIyyHBl amaH yiarp” mx “Xexee Hamxuna” momort
“Lppruiin art xapuyiaar Hamwkun nanaiiH xeBee Oapbk afyyHJaa sBAar 0a WX caiixal
XOOJIOUTOOp ysSHTamyyJaH ayyigar Oaix3d.TyyHuWil caiixaH AyymaxbIl Hb JIYCBIH XYYXOH
COHCOOJl yspY, TYYI?3p Ayy 3aainramaap Oaifraaraa X»/pK AajaiiH TYH J3X OpA Xapljaa
aBaadcaH rH?3. Tax enep Oonron yymscaap Xexee Hamkun TyyHTIH xaHmmx33. Harsu ynaa
Hamoxuit mycblH XYYX2H193 OU 333 3praMidp 0aiiHa riaxs] Xypyy UHUIPXUNH 3yyp XYCCOH
ra3paa XypJor )KOHOH Xap MOpb erusd. Tap Mopb Hb XOEp JKUTYYpTIii Oerees 6a TaBaH OHIHITH
COJIOHTO TaTjAar uj muATH r3H). [lleHe GONroH rIpTId XOHOX00 OOIBCOH HOXPUHHXOO IHD
YUPBIT aBrail Hb M3J193]] MOPUHBIX Hb KUT'YYPUUT XaldWICAH], IIapXxaa Jaajlryd yX3B I'dHD.
Xexee Hamxknn Mopro caHaxzaa HIT Xyyp XHHI33]] IypBaH XKW Xyypaa TaTax, XYJATHHHX?)
COTHIT 3pr3H y3c33p OaifTan cyraH naxb KUTYYp Hb yprax ryiisg Hamoxun u y3sradxsd
Oaiican rayua3” [12].

XyBwibap 7. “MoHroON apJplH aMaH 30XHOJBIH 4yyidran” naxp “Xexee HamkuibiH
JIOMOT”’-T HOT'OOH TOPTOH JIPJITAH JIyCBIH XYYXOHTIU XaHwicaH Xexee HamkuiblH Tyxain
eryyJiH3. OMHe qypJcaH IoMIyyabH aaunaap “Lppruiitn andany Oalix1aa 36BXeH Jyy Ayyiax
0a JIyCBhIH XYYX3H ysp4 COHCOOJ Jlyy 3aajraxaap IapT33 aBaauuxk, aJyyH CYPruir Hb Tycrai
XYH raprat ManyyJszaar. Hamxun xaquiiranp caiixan ambaapy Oaiican 4 OpoH HyTartaa XyJ3oH
CYyX aaB 333K, aMpar I3pruiTai Ty apraryi sisax 00s0B. JIycblH XYyXdH TYYH] caiixaH Xyl
MOpb 6r'ee]l TYYHI3C 66p MOpb YHax OOJIOXTYH, caaXalTblH XUPJ TYpP 30I'COK aMbCraar Hb
JapaaJl ounXk Oaifraapail r»K y4HMplaH 3axucaap SBYYJDK?I3. MHIYXK T3 XYJI3T MOPUHBIXOO
adaap 3 >KuJ yyi3caH OOJIOBY HAT ©J16p aBrail Hb M3JPH MOPHHBIX Hb T'YYpPCBHIT XaHuMIDK
opxmx3)3. Xexee Hamkni sMIraH2H ranryygax, 3 cap maxam HOHUpP XOOJITYH XIOBTCIHUN LAICT
MOPHO IyypaijraH MOPHH Xyyp XOTrKuM Xuik” raud [13].

XyBuibap 8. “Auniiaa 3yyH XOLIyyHbI aMaH yirap” 13X “AnTaH XapyyJsa MOpb ILIarHacaH
Hb” JIOMOT SIpHaH[ aayy XapyyJblH Ta3apT apayylaj anba Tycrax 3 KWiddp TaTaH, aayy
Xapuyiyyiaar 6aiix33. Harsu syy 3aiyy 9H3 Xa1yy ajl0aH]] TaTariad 0400/ JIyChIH OXUHTON
TaHuar. ['on yiin samyya Oycan JOMruitH aani epHex 06a JOMOT sipHaH Tercreliy JIyChlH
XYYX3H Hb “‘bu TaHbIr aBaaunxaap npid3. MaHall JIyCbIH OPOHJ OYMIK DHD 30XHMOCOH Xyypaa
TaTax, Myy/DK XyypABaa Ux OysH OOJHO” TK 3alyyrdidH 3YYAPHI UPIAT. 3YYAHHA EcCoop
OO0JDK JIyCBIH XYYX9H XUJIPH Xap MOPHO YHAX MPI3 TYYHHUIT aBdY siBCaH I3H3. TyyH?3C XOHII
3aJIyy Y33I/19X33 O0JIbK, SXHIP Hb TYYHHUI aMbJl YXCOHUMIT Cypariiaaj 4 cypar YuMd?3 OJICOHTYH
s [14].

XyBmii6ap 9. “MOHTOJIBIH 3aH aauiiH yarap” mx “Xexee Hamxun” -bIH XyBUIOApT a3
Oycaap meyutereH I siBX Oyil apIbiH spyy nyyd Xexee HamkwibeiH Tyxait rapaar. TyyHHHAT
YJICBIH 339H aBXal epeBIOH XaupiiaK, HAT XOC >KUTYYPT CaxwyJiCaH XYJrdd erd raH3. 171
YYJI3aH SIpUIILAXK, aITaH HapaH YyJIbIH [1aaHaac IyXyWxa/ caJbK BJar 00imk33. Y YHUNT M3ICOH
Xexee HaMXWIIbIH 5XHIp Hb CaxXUyJICAaH XYJITMHHX Hb )KUTYYPHUNUT XaluWIDK IaTaacaH XyJIdr
MOpb Hb IIapxaa Jgaanryil yxxd3. Xexee HaMkui MOPHHBIXO0 XOWHOOC XapyycaH
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raimyyjgaxjaa MOPUH XYyp TIdX XOIPKMHUHH 33MCII 30XHOXK, AYYDK XYYPAAXX COTIIIUNH
IIaHanaizaa Taiaaar 6ok e [15].

XyBunbap 10. “XyypbiH Tataara - MOHIoJIbIH XOrKMHUIH ()eHOMEH 000X Hb~ HOM JaXb
HAT3H XyBWIOApT capiaruiiH ryHaH xex Osipyy yHanaratail, Xexuii yynaap Hytarrait Hamokun
XYY IIPPTHUIAH aj0aH TaTariad 0400 ATaiiH caBaartai Xanunk Oyii Tyxai rapaar [16]. Dua
XyBWJIOapT HaMKMIIbIH 31371 OUII MOPUHBIX Hb CyTaHbl TYYPCHIT Xaluuiaar XyH 00 TyyHuUil
9XHAp OMIL, XOHBYHBI Xap 3M '3 raparaapaa OycaJ 1OMruitH xyBuiabdapaac suiraatail 6aina.

XyBmiibap 11. “Xyypsin Tatnara- MOHTOJIBIH XOIKMHUIH ()eHOMEH 00JI0X Hb HOM JaXb
©6p HAr XYBHJIOAPT HATIH URp Oaarap Xauprail XyYXd2H 00JIOX YyJIbIH JJarMHA aa IeHe Oyp
JIOBTOJITOH UPJIAT OalTall TAp 3yyp Xaphbsia IPAT Hb XOJIACO0D, YYJI3aH yUpax apraryi Xxypas.
XypaaH XYJ3T Hb ra3pblH XOJBIT TYYJDK Oapaxaapryil OOJICHBIT COTTAIT XOEP MK, apra
syaxj1aa XxaupTail XyyXaH Hb XalpJIaH dHAP3X CATTAIII XYJIAT MOPHUUIT KUTYYPTIH 60ATrOCOH
Y XapWH HIT JI IIOHe YyJI3axryi 601 eepee aMua ainjgax ECTon 0aik raHd. DHD OYXHUHNT MDICOH
XOPOH CaHaaT AMI3H LIyJaMC 3a1yyT UPIXUUT 0TOXK Oaiiraaa XylIruiiHX Hb HIMJAT KUTYYPUNAT
XypIl XyTraap Tac OrTjioXo/1 caiixaH XyJIaT Hb aMb TaBUHA. XYJI3T MOPUHBIX00 TOJIO6 railyy/1aH
raHCpaBY, XalpTai XyyXdH Hb 0ac YXH? Ik 0070X00p OPWIOH XapaHXyHIax MIUT OO TIHD.
I'aH9T raiixanTail caHaa TOPOH MOPHUHBIX00 3J1 3PXTHIIP Hb MOPUH XYYpP XOIKUM XUIXK I'DHD
[17].

XyBunbap 12. “Monron gomor 3yiH ayp”-uiH “bamuuH K33puiiH JoMor”-T X0€p xaiicaH
TOr0O HAPAIXUHMH 3yyp rafaaj Jajair dpradi UpIAT TUWM XypJaH CalXaH X33p MOPBTOH
apXW4YUH 3QJIyyTHWH TyXal YWl gBhal rapjaar. Yr gomor Hb Xexee Hamukwil rsx H3pasp
Tapxaaryi 4 TYYHUH 9H3 calixaH XyJIaT Hb Myy XYH/I Tyypcaa XalwiyyJpk Oaliraaraapaa Xexee
HamkuibiH 1oMortoi xondorgox 6aiiHa. ApXUYMH 3ailyy JaicaH]l XOpJIOIICOH MOPUO Y33H
raunryy/ax, MOPHHBIX00 TOJITOHT AyypaiiiraH CUIIK, MOPHH XYYP XOIKMHUHT OyT33B raH3 [18]

XyBwiibap 13.“Monron nomruitn uyynran” naxs “Xexee Hamkwibia momor”-t Capyyn
T'YHUH Xomryy, ogooruitn YBc aiimruiin Llaraanxaiipxan cymann Hytariax Oaiican Hamoxun
'K TOJIOPXOU HAP yCTai 3alyyruidiH TyXai eryyJiadr. Hd ToMOT spuaHa 0asH XeXyH Yyl
caBrartaii xanwiagar Oaiican Hampkun OapyyH Anrtain 1mppruitH anbaHz odooa AJTaiiH
caBnartail Huiyok Oaiina. Hyrarraa 6ynax 6omoxo/ AnrtaiiH capiar XyJsr CailH MOpb 03J13TI19X
0a MOpb Hb 3aMj1aa XOPJIOT 10K, HaMKui 308k 3y9pu Oaiiraa Tyxaii gypcadraor Oaiina [19].

XyBminbap 14. Monron VYacein [umkimx VYxaanel Akagaemu, X937 30XHOJBIH
XYPIISHTUIAH HYTTHIH asUITYyHbI CaH XOMPOT'uitH rap OMUMAJIMIAH X3COrT O6aiiraa yr JOMruir
aax 1972 ouwr 3 capeiH 11-1 cypBamkian, AHUHBI yardp /Xexee Hamokun/ HIPTIUrIIp
TOMJIATIIAH YII3ICOH OaitHa [20].

JloMruiir XyBunbapyyarail XxapbLyyikK Y3BAJI LPPIIT Tarargax Oyil, HOTOOH TOPIOH
I2AT1 OYCryHTIH TaHWIax Oyd, TyypeT XYJI3T MOPHOPOO ariivH 3yyp UpXK o4k Oaiiraa
33pAT YW SBIAJ, OI'YYJISM)KUIH XYBb/1 a1 O0JIOBY 3XHAP Hb LPPIT LYTIyYJIaH HOXpee 0apux,
KUTYYPT XYJITUMHX Hb KUTYYPUUT Xyra MyLITUX YIUIyY[ suiraarail. XaMruiH roji Hb JIOMIUiH
TOrCreJII MOPHH XyYp ypiiax Oaiiraa rox MOTUB YT'YH FOM. ['9COH Xo1uii 4 yT TOMTUHH TUHAITIHX
eryymMx Xexee HavkuiibiH 1OMTHITH XyBUI0apTai aau OaitHa.

Xysun6ap 15.Monroin YiceH Yppabit 35X JlaruabsiH oTor, ogooruitd TeB altMruitn Dpa3HIcaHT
cyMbIH “Capyyi 3aM” HATJUIMIH TOBJ OPIIKH cyyrd [pmunruiin JlamOuiikanianaac 1973 oHbr
7 capein 24-u1 JI. Jamgopx yr spuar ToMa3013H aBy, 2004 onbl 1 capein 28-u1 b.Karyy Xoan
30XMOJIBIH XYPIIPHIUNAH caH xeMmpert /JI.JlampopxuilH rap 6MuMaiisp OYpPITd3H YII33CH
6aitna. Jlomort “Xexee Hamkun AntailH xs3raapT XapyylblH anOaH[ sSBaajx TIHJ IyYIK
Oaiixan Hb AnTaiiH Oycryi caBiar HOXepJeXK, H3I'DH HUCHAIT I'yypcTail MOpb €rcHeeC Opoiij
Hb TIPTID HPK, or1ee Antaiia 63519H ounor 6aikd3. ['1am Xexee HamKuutbIH aifJIbIH HAIT XYH
XapyysbIH andana Hamokunraii xaMmt 6aiican aBdy, Havokuil mur upsk yajguarryi 6aiican yuup
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TAP TYYHHMH 3XHAIp araapxax, ryypcTail MOpHOp HHUCK UpAdA Oaiiraar Hb M3ACOH YUHp, HAT
yaaa ¢caM HaM>KuIIbIH MOPHMHBI TYYPCHIT XsipracHaac OOJK, MOpb Hb YX231, Xexee Hamxun
WWHXYY Haalll Ijaall sk 4ajaaxaa 00mbcon ryuHd” [21]. XyBunbap 14,15-p noMruiin yitn sBuain
epeHxuiinee Oycan nomryyarail aaui 00JOBY T'yypcT MOPUO alificaHaac 00K MOPHH Xyyp
XOKUM OYTI2K Oyi ToJ1 MOTHB OalXTYH.

Table 1. Mythological content

48]
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Khukhoo Namijil is a

o § B horseman of a _ Made a horsehead
k= = 2 landlord - mermaid — | Remembering the fiddle.
> 2 lady-cut off the wing his composure.
4
Khukoo Namijil, a
% horseman who takes Made a fiddle and
© .
s Z g h ca(ljre ofa m'"FZry Missing his precious | Played atune called
g £ < reincarnated horse —
2 a lady — cut off the
X wings.
- = Carved an imitation of
~ g g = A good man ngr_ned after his horse death, | & horse's head, made a
S é z S Khukhoo Namjil, a he was devastated fiddle with a horse's
g @ § S mermaid, a fine and laid without food | head, and entered a
> 2 § = horse, a lady, or sleep for almost 3 tune the story Qf his
< months. horse galloping.
c Made a square box out
S of wood, turned the
o - .
(i A poor y_oung man — Grieving to the point tail into strings then
o ag - a mermaid — a velvet of death. he was next carved a horse head, 2
2 3B 2 black precious horse 1o the d’ead bodv of wooden ears and 2
T 2 % < —a lady- cut off the his horse y more or less matching
> @ wing handles. Finally
S created a kind of
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Carved the head of a
fiddle out of wood, put
) it on the neck of the
A folk singer named fiddle, fixed it on a
= Khukhoo Namyjil - box covered with
o g © State miss — horse horse skin, tied two
§ < % with a pair of wings - | e geeply mourned. | strings to the horse's
E 2 g the lady- cut off the tail and made a bow,
é wing. pulled it melodiously,

and made the sound of
horse neighing,
galloping, and
stepping.
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A poor boy named Made a fiddle out of a
Namjil-Altai horse's head, covered
= e mountain's spirit- it with skin, and made
IS é, winged horse- The son was strings out of its hair
S S shepherd’s jealous mourned. then he played it and
> = woman-cut off the the boy became
wings . Khuhu Namyjil.
b S A hero-a mountain Made a wooden box,
i 5 . o made a bow out of his
S > fairy-evil witch- cut .
> S off the magic winas horse's ribs, and a
S > g g5 string out of his hair.
- The head was carved
o _g E © A drunken young by imitating his horse
c S3g|l B man-Balchin sorrel head, the mane and
2 85| g horse-evil man-cut Regretted. tail were shaved then
S @3 > the wings’ pipe setting the horse’s
o galloping tune.
4 _E' Khukhoo Namyjil -
3 23 o Khukhui mountain’s
S S o > spirit- black horse- Regretted.
B @ 5 c . -
S j £ § Altai mountain’s
> £ 2 spirit
X
A yong singer named
v = Khukhoo Namjil-a | The dark haze pull.
< = g . girl in a green silk
P - = robe
=) 5 9 =y
S E | -winged horse- cut
> < 2 off the wing.
< < J
s ..
10 S E _9 Khukhoo Namjil - I no can go to walk
< g Z S Altai’s spirit - away and tither.
5 | g3 £ | winged horse- cut off
< o X = the wing.
> R E
Y

Homor spuan cymnann 1. Har xyramaa, 2. ['azap opon, 3. XyH, 4.Yiln sBuisir
TOTTBOPIXKYYJIAH aBY Y3/3T Hb YIIIPIIC sUIrarjiaX YHACOH 30pee oosor [22]. Darasp noMruiiH
uar Hb ‘“OpT yphpI LAarT, 3pT LArT, ypbJI LArT’ TIIXWIdH €pUHH TOBY XAIIOIPIP IXIIK
Oaiiraaraapaa wxui. Hapuita Tyxaiin uxaHx Hb X0xee HaMKui1 rary roi aypasp HIPIATICIH
0ost0BY 8-p XyBUIIOApT “AJTaH XapyyJsa mardacan Mops” [23] XaM39X 0HI00 HAPTIH OaiiHa.
DHY XyBUJIOAPBIH “YPbJ aJITaH Xapyys Ik OauB... Oyia 337yyn yiTrapraii razap” racHI3¢
KUTTIABAJI aryar, ajc Xoj, 0apyyH AnTaifH Xs3raapbir 3aax Oaiiraa Hb TOJOpPXOil. XapHuH
TYpBaH KWJI33p ayy XapuyJiax I'3J3T Hb LPPruiiH andaH TaTarjax racHUN eep XyBHiIOap oM.
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AMaap naMKuH yJaamKiaraaxjaaa AnTaiH xapyyll Hb ANTaH Xapyyn O0JDK XyBUpcaH 6eree
JOMTHITH TOJI OTYYIDMK U “Xexee HaMXKWIIbIH ToMor” YT sIBAaNTal QyHIdK OaiiHa.

Hypuiin xyBpa Xexee Hamxui Oyroy Hamekun rax 3amyy, TYYHUR 3XHAD, JIyChIH XYYX3H,
YYJIBIH CaBJIar TICIH roJI0X X3X9H nypTail. Xapun xyBundap 11-1 Xexee Hamkun 6yc HAIrsH
ump Gaarap, XyBundap 12-T apXuduH 3a1yy Tk rapaar. XaMTIHifH 9yXail Hb 9HD 2 TIOMTUiHH
rojl MOTUB 00JI0X “XYJIAT MOPb Hb KUTYYP33 XaluwlyyJicaH TyJ YX3X, 333H Hb Xapyycaxjaa
MOpPHH Xyyp ypJiax Oaiiraa” Hb Xexee HaMkuiblH HOMIuiiH XyBmiiOap 0010x00 OaTamk
6aitHa. MeH xyBuiOap 14,15-11 4r acparanpaa Tyc AOMIUITH YIUT IBAAJ MOKUIIXOH ©pHeX 00JI0BY
I'YypCT MOPUHBIX Hb I'YYPCBIT XallUUJICHBI JJapaa MOPHUH Xyyp XUilk Oaliraa roj MOTUB Hb YT'YH.
I'con 9 ron nyp Xexee Hamkwn, AntaifH qaruHpl Xk Oalraa YHITYYI Hb TyC JOMTUMH
XyBUJI0ap I3r33 HOTOJJIOT.

JIoMruiiH myriyyJpK SMX3TI3CoH Oaiiyiaac aBd y3Ba1 15 nomor spuansl S Hb OMO30-Hbl
Aunmaa aiimar, 10 b MoHrou yican xapbsanargax OaiiHa. MOHTOJ yiica TapXcaH JOMTAWH
XyBHJIOapyyJlL MOHTONBIH 3YYH Xs3raapaac OapyyH Xs3raap Anrtail XypTdiaxX OpoH 3ailj YHI
sIBJIaJI OpHOXK Oaiiar 601 OBOp MOHTOJIBIH AJlllIaa HYTTUHH XyBHJIOApYYIa/l OHIITOMJIOH ra3ap
HYTTHHT 3aaX HOPJITYW OaifHa. AJmraaraac onacoH 5 xyBuiiOap, MoHron yiceiH 4
XyBuiIOapaac Oycal Hb X9H, X939), XaaHaac OWYMK TAIMIDIIIIIK aBCaH 3X CYPBADKUIH
MBI TOJOPXOUTYH. X3pB33 Alaa HyTraap TapxcaH JOMIyyaaac Oaparmaamk y3BdJ
Momnron yiceiH ['oBe-AnTail, basaxoHTOp altMryyaam 2HA3XYY JAOMOT sipuriiar OaicaH Tax
Taamarjax OaiiHa. YYHUUT TOAPYYIK TYYXUUT 3praH cexBel “1930-aam oHbI 9x33p MoHTOI
YICBIH HUUTAM, YJIC TOPUUH TOTTBOPryid Oaljan, 3epumigeeHeec 0051007 OMHOTOBb,
Hopuoross, Cyx6aarap, XaHTHH, JlopHO 33p3r OBOpP MOHTOJTON XUIUIAT OYX JI allMTHITH
XYMYYCUHH TUHIPHX Hb 59X OPHOO OPXMH XHJI JIaBaH QYpBICAH. Tap u Gaiityraii ['oBs-AnTaii
allMruitH ypJl CyMIBbIH XYH aM Hb Oapar J1 Oyrapapas AypBIXK rapcan” I3X TAMIRTIRI OaifHa
[24]. Witmp cynanraann amuriax Oyid “Xexee HamkuiiblH 10MOT” Hb TYpPBIT4I39p JaMKUH
TapxcaH 0aix marajjian XaMruiH 00auToi 000X oM. 9731 3HA TyC TOMIHAH aHXJard 95X
CypBaJlXK slaraas; MOHTOJ yJICBIHX B3? T3JI3T acyydT yprax rapHa. Monron yiceiH Hnaxmx
Vxaansl AxazemMu, X371 30XHOJBIH XYPI2JHTUMH [lyyH yxaaHbl caH XeMperT XaJrajariax
Oyl momruiin 2 xyBuioapsir 1970-aan onsl 3x33p b.KaTyy Topryyait aman 30Xu0J1 Cya1aaqu 1
OB TI3TY/193C TAMJAIIINK, COPOH30H XaibcHaa Oyyniracan. DArasp 3X CypBaK 0051 OMIPHI
onyooy; Oaiiraa XyBHJIOApyyAblH IIar XyramaaHbl XyBbJI XaMTHHH DXHHUHX Tyl YYII9p
Oapumrkaa 601T0X y39K 00J1HO. MOH yT IOMOT Hb 0JT00T00p OBOp MOHTOJIBIH 36BXOH AJIIIaa
TapxcaH, MOHION YJICHIH HUUT XYH aMmJl TapxcaHaapaa MOHToJd YyJCBIHX 0OJIOX00 NaxwH
Oataymk ery OaifHa.

Xypaanryindan, MopuH XyypblH AYPC, X3J03p, OYTAIl Hb OYp MOPHHOOC YYCOITIUT
JOMIUHH XyBUI0apyyJ OaTiiaxblH 33PA3rId3 TOJIOX X3A3H MOTHBOOPOO HAII3H JOMIMUH
XyBuiI0ap 00JIOXBIT WATrK OaliHa.MeH Xexee HamxuisiH goMor Hb MOHTON yJica aHXJIaH
Tapxaaj, Japaa Hb ©OBOp MOHTOJIJT AITIPCOH OaifHa.

b. “Xexee Ham:kuniblH A0MOr” JaxXb MOHIOJYYYABIH MTIIJ OHIIPAJIHITH
CITIJITIIHMUI TyCcraJj

AnuBaa JNOMIMIH aryyirbslH TOMMOOC Y33J COTIUIMAI IIMHXKIDX Hb Y33IAI33C MOH
YaHAPBIT WDPXUWIIX sBAaT OomHO. OJHA Xx3corT “Xexee HamkuibiH goMoOr”-HifH
XyBWJIOapyyJjaac MOHTOJTUYY/IbIH UTI3J1 OULIPIINIH CATIIAMAT Japaax Oaiiinaap eryymiHs.

1. ZKuryypr XyJruir OHIIP3H MIYTIX CITrIJMIHUIN Tycrajd. MOHrom4yyJ COTMIXYHH
epTOHILIOe XYCIIHTHHH KUTYYPT XYJATHHH AYPUHT OYTIAr3d, TYYHHHI?? OUIIPIH IIYTIK,
yaMaap JIOMOT sipuaHjaa Tycracan Oaimar. Y YHUM XaMTAiH TOJ1 KUIII? 0051 Xexee Havkuisia
YHaX siBaa AKUTYYPT XYJIAT FOM. DHA XYJI3r 00J1 yrTaa a3 XuMOpHUiH 063:1r313,1T Ayp O0JIHO.
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XuiMopb r3a9T Hb TeBaeep “lin rta” Oyroy “XuiiH (caaxuH) MOph”~ T'3CHH yTrarai yr.
OpTHUI DHATXATUMH “TX33XYH yXxaaH”, nannapbiH €c Oyroy bypxaHbl ouupT XeareHuil ECHbI
OMIronT 6eree 1 XyHui 6001 caHaa ssMap HAIH XU YHAa XeJIeriex, TYYHHHX33 XYu3dp Xypax
raspaa Xyp4, YWIIRX Y3 YHIAIAr” racoH oinront oM [25]. Yrraa yHax 31115T MOPHHOOC
rajiHa XyHuil OueuiiH notop Oalx XWHUTr “amMb Oapurd Xuil” I3 HIPIII MOPUH ITYPCIAP
WIBPXUIIDK, XMAMOPb XAM33H spuX 00JK33. X3p3B aMb Oapurd Xui XsAMpax aBaac YYH 33D
TOTT/IOT CITIJ XAMapy, TYHBX I'yTapu ceper yp JaraBap yycadr yuupTaid. Torean qomruiin 6yx
XYBHJIOApPT JKUTYYPT XYJITHHH JKUTYYp Hb XaluiarjcaHaap 307 OyC TaBHWJIaH, YX3J Xaramai
TOXHMOXK, COTTAJIMIH UX IIaHAJIaH] YHaX OaiiHa. DHY Hb MOHTOJYYY/IBIH XJJAT “XHUAMOPH Hb
JTOPONTOXK, XUIIHUT OysIH Hb 3aii1ax’’-Tail ajui1 eryyJIsMXK TOIUHTyi MOHIOJ1 XYHUH XUHMOPHMT
OJI3TIIAX CHTTANTIIMIIP MOPHO JaXUH aMHIITYYIDK COPIIdX TICIH Y33AT 00iHO. YHICIHIDD
JOMTUMH SKUTYYPT XYJdr 00 XYMYHUH COTIAJT 3YPXdOHJ OPIIUX XUUMOPHUMH IYPUHH
axyiuwican XyBuioap 60k OaifHa.

Men xyBuibap 12-1 “Xexee HamkuiblH XyBHJITaaH MOPb CyHHMAaxaJl CyraHaac Hb
KUTYYP IyXy#iX 06ree 1 TaBaH OHTHiTH coOHTO TaTaar” [26]-aac “BypxaH Oarur HUpBaH Ty pUIAT
Y3YY/I9X133 TIPTYYHHUH YCHIIC Hb 5 OHIHIAH IIPaJ rapy 5 man3ypuup 00y0H xyBuican” [27]
OypxaHbl HIALTHBI IPAJI Ts10aar 3pXaMIdX Y33IT WIP3X 0a aryynira, ap Xypadsr yliaM TAJICOH
KUTYYPT XYJATUNHH TypuitH 6ac HAr3H XyBUIOAapT Ayp 60k Oaiiraa rom. TyyHWIH YAr3p TYYiaba
rapjar “YyJTsi TOSHMIPUIH A0OTYYP, Y3YYPTIH MOJHBI A33TYYP~ HUCIAT XYJI3T MOPHTOM aiui
yYJ1 YCBIT ajiracaH, [ar Xyranaar TOBWIOH HUCIAT 'K AYPCIATICIHIIPID YpaH CITIIMKUT AYD
00JIOH XyBUpaB. DH? MAT XyBWIOApT AYypUHT OYT33CIH JOMOT Jaxb JKUTYYPT XYJdTI Hb
MOHTOJTYYYBIH UTIAJT OUIIIPIIIIAC TOPOTOH Ouid 00JICcOH OaiiHa.

2. Yya yc, 3TYI3H 3XUHIr OMIIP3H IIYTIX CITIAJIMIHUE Tycrana. Xexee Hamxuibin
JOMOT sipuaH OyX XyBwiIOapT rapy Oyii JTyChIH OXWH, ANTaifH JarvHa, YYJIbIH CaBIar Iard oM
YYTI2T3H OYp Hb SHAXYY ra3ap J3JIXUH, TYIDH 3XUHH €6p HAT X3B MIMHXKXUT Typ O0IHO. YT ayp
Hb JIOMOT 3YWH YYC3J XOIKIMHH 3XHMM Y€ oM Y33TUIMHI aMbJ4yWiIax, XYMYYHLIYYJIdX
COTIIITIRHIIC YYCIATIH O6eree]; amMuiard, yycrard, YyJIdrd rax aryyirarail yxargaxyyH Ik
PAAIMTA] Y313T. MOHTOJ X2JIHUM MX Talaoap Toba: 1.9X 00JICOH MRIIXui, ra3zap mopoo 2.0M
ynrad, 6ee rax Taitnbapriacan OaifHa. DH? Hb Yp LIUM TOreJep X ra3pbir HApidXkK Oaifraaraac
rajiHa ra3ap JJIXHIH 333H CaBJrMUT JaBXap WIDPXUWIAX yTraTau.

Cymraau X.BysHOATBIH OWMYCIHIID: “OXWIIIMNAH HUUTMUNH yen 0ee MepreyiiH
HIAITHBI YW XOPTUUr 3pXJBH TYHLATIHAST Hb “yAran” X3MIdTPX SMIITIH Oee Oailxan.
OMArTHI 666 000X THAr3IP YAraH Hb MOJIHBI INYTIAITUNT Oartaacan razap A3JIXUNAH Iy TJISTHNAT
9X 3TYTIHUI MIYTJIAT XAMIITAAX OWITOra0XyyHTail 0oyirocoH OaiiHa. YYHMH yp OYHI MOIHBI
IIYTITUIH XYPAIdH] “yAraH Moa” Oyil 00K, TIp Hb yrraa 3TYraHui OypanBaa 0omxd3. Tyxaiin
MOJIOH]T AMII'TAH 0OOrHiiH 333]1 CaXuyc, OHTOJ LIyT3dH opiiaor”’ [28] xamaaraan “YymwmiiH
OJI3UI MOPTHIH, YPKIMUH YPUMH XyTartaid SMATTIH IIYTI9H, 3X MIYTIIH -UH OWIITOITHIT yJiaM
ToAopXxoi 0oarocoH oM [29]. JIoMOrT eryyisxadp razap 100poOC IIHAT rapaaj updX, najiai
JIOTPOOC rapy Up3X, XaJ XaBIUIBIT XarajaaH rapyd UpdX 339p3r eryyJIdMKYYA Hb 3T )KUPHIAH Oyc
939H CaBATUIH IMHKTIH 6a Xexee HaMKUIIbIr HyTarraa O4MXbIr XYC3X3 JIYChIH JaruHa ryHaT
anra 0oJpK, TYYHUI OaiicaH razap Hb 3M33J1 Xa3zaapTail MOPb 33H33 XYJII3X LINT ra3ap LaB4iaH
30rCOX IYpCi3JI33C 3TYIOH AXUWH Oyp MaaHb YyJl yC, JIyC CaBATMIH 339H X3M33X OJIOH AYpPI
XYBWJIK, XyBWJIOApT JOMIYYIBIT YYCIOCHMMI XapK O0jJHO. DHAXYY MOHIOJ XYHHH cycar
OMIIPAJI, UTIAJ YHAMIIIZIC TOPCOH ITYIDH 3XUHMH Iyp Hb 000 Y aMaH 30XMOJIBIH OyXHH J1
Tepes opuicoop OaiiraarniiH Wiapan Hb Xexee HaMKHIIbIH JOMOTr Jaxb 31r33p 3M YYTIDIT
IYpPYYZ O0HO.

YYH33C y39X31 MOHIOMUYYIbIH UTTJI OMIIPIIMHH CITIDID Hb SMap HAIDH XUHCBIP
yXarjJaxyyHsIr 00JJUTOM OOJroH axyi ambapainaaa Oyyiarax, aMbIUuiIaH Y333/ TYYHAID CYCIH
OUITUPY, COTIAIIMIHH UX TAAIIAaTBIT XYPTAAT OOJOXBIT M3/I3K OOJTHO.
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B. “Xexe6 HaMkuIbIH JOMOI” 1aXb MOHIOJIYYYABIH 03J13/13J1 CITIJIMISHUN Tycraia

MOoHTOMYYyaBIH 03T 3YH, O3/ TAMATHIH €PTOHIITIN TaHWIIIICAHAAD THAHUN OHUeT
6omoon 6uer Oyc COENbIH ©BUWH OHIUIOTUHT TaHBX MAJ3X, yIMaap MOHIOJ yTra COEIbIH
HYYIIBIH YaHaJa]] HIBTPAIX O0JOMKTOMN. DH? X2¢arT Xoxee HaMKuIIbIH TOMOT sipuaH/1 WISPCOH
MOHTOJTYYYZBIH O3J3/I3JIT COTTANIIAT OHI'® 0a TOO IICIH XOEP Tanaac MUHKUIbE.

1. MOHroJ4yyablH OHTHHTI 3PX3MJIX O3JIMIIT CITrVIMIHUI Tycraa. baiiranp,
HUITYM, XYMYYHUH OIOYH CaHaaHbl €PTOHI®]] OHI'OOP TIMASIIINK YII 000X FOM Y33TI3JI TIK
Oapar yryii. MiiM MOHTOT9y Y IBIH DPTHAIC MY TAST IIYTIIHID OHTOOP XIPXIH TOXHOIK HPCIH
SI3TYYP COTTAAAT cyAank y3Baa “Llaraan eHreep 6eeruiiH OHrOABIH COTTAJIMIAT, XOX OHTOOp
TIHIIPUIT, HOTOOHOOP JIYCHIT, yJlaaHaap Hap, raJbll, Xapaap caBAar MHUBIAT DX MITYWIIH
TeneeNyyIar 6aik33 [30]. MopuH XyypbIH YYCIHHH TOMOTT Xap, HOTOOH, yJlaaH, Iap 33par
OHIeep QYPYYAID TOAOTroX 0a TyXalH eHreHUi OdJIrd YaHApBIT TYPUHHXID yyraa 4aHapTai
XaMTaTraH MTIDJ YHAMILIWI, CYCAT OUMIIPAIUItH aMba ayp OOJroH nomorioxad. TyxainGan:
JYChIH XYYX3H, HOTOOH TOPT'OH JI33JIT3M OXMH, Xap HOTOOH XYJI3T MOPb 39P3T Hb 1[6M JIYChIT
Teneesnk Oyi. JIyc ramar 601 yc, yCHBI 339H. ['a3ap sxuifH Ouesp yc XaMdI9X aMUH Cyaac TYIWK,
Oueuir caprIvK, HeXeXx OalArUiH afuIaap XyypblH caiixaH as STIIMT XYH OYPHIH COTI3IHMH
1laHajgan, yWTrap TyHUTHHT Ypraax, Oasp Oascan O373I7PX XerkuMayyp Ooipk OaliHa.
WiiMuiiH Tys JIyc XWMWr’na TYYHTAU XOJI000TOW AYPYYA TOJI AYPUHH 3alyyi sMap HATOH
Oaiiyiaap HOOOJK, MOPUH XYYp YYCIX3/I T'oJ IanTraan 6omk OaiiHa. Heree tamaap HOroox
OHTHIT ra3ap IIXUN, YPKHII IIHM, Xaip COTTAIUHH 0313 TIMIAT K V33T TYJ XYIST MOPHO
XYHJUISH XalpjiaXxblH yYup JaXUH aMIIIyyJaH, COTI3J 3YPXdIHA3? OPLIOOK, HUMUIAIM HUHTHA
TYT99H JIRITIPYYIIdX asuIryy cailxa asi STIITHHAT OyTI?k OaifHa. MeH HOTOOH eHreep “eBc
HOT'00, IPLPAT HABYHBI YPraH TODKHUX, IRIPTIAH Jr3pax” [31] mar xyramaar mimspxuidiaarnc
YPUH JyJlaaH 3yHbI IJIM3P LArT JOMIUNAH YIJ sIBAall epHeX Oyir aH3aapyd 000X IOM.

VYaaH eHrUUT MOHTOJIYYY] SPTHIIC Haall XallyyH JA0THO, O6asp Oascranan, 6aaTap 30pur,
CYp aBXaar WITI3JAT I'3K 0373rumak upcsH. Jlomor naxe “AnTaiiH JarvHa 3JrsH yjiaaH
XaJIpIl Xarajok rapu upaer” [32] eryyismk Hb yllaaH ©HrOT Xaj 4yiyyr ep Oycaap IIyTIxK
WPCOH MOHTOJI XYHUH CITrAAT33H wipaa oM. Cyutaauna “Yiiaan eHreT xaj 4yiayyr HIyTIX Hb
Oanmap SpTHHI XYMYYCHITH aH arHaJIBIH COEI00C YHIICTIU K Taamariacan Oaigar. Tox XyH
aMBTHBI CYHCHUT ITycaH[ OaiiHa 1k y310T. Llyc 601 ynaan enrersid. Taraxaop ynaaH eHreT
XaJl 4yJyyr XyH aMbTHBI CYT CYHC OYIOy 333]1 caxuycC OpIIMXK OailX OHLIOW IOM X3M33H
mrytaer” [33] XxaMaacHAIC XapBall JIIH yjlaaH Xalbll Xarabk rapd upx Oy garmHa 0o
MOHTOJTYYYBIH OYTIACOH 333H CaXUyChIH O3IT3IT AYP SaXbIH apraryii MeH.

Xap eHre 0011 TOMOT sippaH 0ac HATH YyXall Ayp 000X ampar Xo€phIr yUIpyyJK, XOHTOP
X0€p 3ypxuir Oascraxaj xyus?» ery OaiicaH XyJSr MOPHHBI 3yC IOM. DH? XYJ3T MOPb Hb
UXOHXJPD Xap Oyly XWJH Xap K Aypcadrmdr. Moxron yrtra coén cymiaaud C.Jlynam
“Banrampa 3yil” OyTIMHMIHHXD “OHTHIH 03311 X3¢arT “TepuiiH Xapyys XalduiiH XyH]T
anbaH] 3yTrArcauiiH Oyloy Xap [CT Xapll XYHMH YHax XyJSr Hb Tac TAMJIITYH Xap MOphb
Oaitnar” [34] rax Tomopxoitiicon Hb Xexee Hamkun 0o mppruiiH anbaH[ TaTaraca siayy
3allyy IOM TOATHUT JaBxap OaTaimbk erceH Omimd. MeH spTHIIC “Xap eHre 0oyl Xyd daja,
IpAIXAr Oaarap, HOr xaBxaaruiiH 6313’ [35] 60/mk UpeaH 6OI0X00p KOHOH Xap MOPUMT
JIOMOT sIpYaH/Iaa aMuiIyyJiaH OyTa9K, [ar Xyrauaa, OpoH 3air TOBYMIIAOT YBAUCT Ayp OONToH
03713T11193k33. XapuH XyBuiIOap 7-1 JyChbIH OXUH CafH XyJ MOPHUO Yy 3aJ1yyJ O3JI3III3/IAT.
Xya MOph TK CaHAMCaprYH X3JICOH 3yin Oumn Oereen “AnraH (11araaH) sCT XaH HOEIBIH
CypBaJIK OYXUi XYHUH XYJISIIIART XYIAT Hb alTaH mapra(Ji), apaHsal 333p/1, XaJuyH, XOHTop,
XYJT 33PAT TAr39H 3YCMUITH MOpb1 Oaiiiar” [36] XamM33X TOI0pXOiIoNThIT OaTamk OaiiHa. DHD
MATYUIIIH MOHTOJIYYYABIH OHTUUT PXOMIX, TYYHUHT O3JI3TIIIGH Y39X CITIAIM? Hb JOMOTT
Janj yTra caHaaraap OpIIMK, aHXJard TeCeeNeiTIWUr33 YHIIC A3ryyp Xos0ooToil Oaiicaap
Oaifraar xapyysx OaifHa.
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MOHI0/4yyabIH TOOT 3PX3MJIIX 03JIMARIT CITIIIMIHMMA Tycraja. MoHroauyyn “rarm
TOOT 3H? €PTOHLIUIHX, COHJITOM TOOT HOI'ee EPTOHLIMIHX I'3XK CITIIX €c Oaiigar. MopuH Xyyp
Hb OYXdJIZ199 HATHIH TOOHBI 03131, YUup Hb X0€p XsuiracaH yracHsl HAT (“a’yrac) 150
IIMPXAT Xap OHTeTA M a3apranel xsuiracaac Oypa»k, Xo€p maxe Hb (“cu 6emonp” yrac) 120
LIMPXAT [[araaH eHreT31 ryyHUil xsmracaap Oypasiadk, HyMHbI yTacHbl 90 MIMpXar Xsuractai
HUAM 360 mupxaT O0NI0T Hb HAMAH OYTIH TOWPIHH TPaayChlH TOOTOW TIHIHA. byTiH
TOHpOr yycr»k Oyl Hb HAr OylOoy TYYHUH O3AramdAT uyaHapTail myya Xxoibornox Oereen
“aHabIH OapUIIITIaTBIH 9B CaHAaHBI HATAAII OOJIOH XaM OJIHBI 3B 3¢”[37]-uiT WIdpXUIK OaitHa.
Uyxammaa JOMOIT 333HI33 TYWIbIH YHHY XYJAT CalH MOpPb, YXCOHUW Japaa 4 OpXUXK
yagaxryd Oaifraa 335H XYHMI COTIDIIMHT 3B HAIJAJ, XaM OJIHBI caHaaraap raprax oOairaa Hb
OANTHIINITH yTraap MHIK Taiarnax Oairaa oM. MeH MOpUH Xyyp Hb XOEp 4hX, XOEp TIBX,
X0€p Xsutractait Oaitaar 6a TP ArIIPUUT XOEPBIH TOOHBI OAJITAIIIT yTTa, apra OUITHITH XOCTIOI
3K OMIT0oX 00JIOX TOAMUTYH axyi ambApaliblH OOJUT 3YIUI MK XYJI39H aB4 00s1HO. Oepeep
X37109)1 Xa3raid X>ITTUHTYH, 3B 3¢, apra OWITHIH O31r3/1351 60JICOH YT TOOH yTraap Xexee
Hamsknn Xulri» 1 TYYHUR YHOHY CaliH HOXOp XYJIIT MOpb, MOH Xexee HaMkuin Xuiris 1 HarsH
SMAITIH I'3CHH XOCHOMYYIBII XapyyyDK, XOpBOO €pTeHL[ 0oyl anuBaa 3YHJIMHH XOCIOd,
XaMTPaJDKUII Oaiilar T3CHH caHaar MITIXK OaifHa.

TyyHWI?H MOHTOJI apIbIH O3JIr3A371 3YI] TYPBBIH TOOTOOP LIar Xyraraar XaM>XKHX, 007130X,
QKW YHIMHH OYpIUIMHAT WIDPXUMIBX 6eree >Ar3sp XyBUIOapyynaa IYpBbIH TOO OJIOHTaa
naBrarjaHa. Tyxainban, XyJI3T MOPUO YXCOHHMM Japaa 3 »HJI CaXvH CyyTaj I'9HAT aMuiiax,
TYpBaH W Xyypaa TaTak XYJTHHHX33 CITUHT 3Pri3H y3¢33p OalTan cyraH Aaxb KUTYYp Hb
I'3HAT yprax ryuusx, ar cArryi rypBaH JJOJI0O XOPHUH HATM9H XOHOT Xyypaa TaTax caHaa 00K
CyyXaJ Hb JIyCHIH XYYX?H Hb MP33J aBaaj fBax 33pri3p eryynk Oyl Hb aluBaa IOMHBI OXb
MIUMUKAH OYpaIJ9X 1ar Xyraraar X3MKHX J39pX CaHaar Jali yTraap WIdPXUIDK OaifHa.

JAyraaar

MopuH XyypbIH YYCIATIH xonborgox 50 rapyil JOMIUH XyBUJIOAPYYIBIT IyTIyyJjaH,
XapbLYYJDK Y3331 “HUCHAT XYJI3T MOPBTOM HAI3H 3aJlyy XOPOH CaHAaTHbI rapT TYYHUHID)
algaaj, ranryyaaH Xxapyycax/jiaa MOPUH Xyyp XOrKuM ypliax Oaiiraa” rojl MOTUBTOH XeXee
Hamoxwtera momruiia 15 xyBuiOapheIr TYYXK aBaB. YT JOMIYYABIH aryyirbIl XypaaHTyHIoan
“aMb — YX3J1 — UTTAJT TACOH TYPBAH 3YWII 193 3aHTHIATAax 0eree 1 Td4 Oyra HIT9H JOMTUWH
XyBui10ap OOJIOXBIT YIII IBAAN, 6IYYJIIMKIIP Hb OaTaiiaa. 3apuM XyBHIIOaphIH TyXaiin Xexee
Hamoxwt Oyc HAr3H upp 6aarap, apXuuuH 3allyy TIX 33pradp rapaar 00J10BY “XYIAT MOPb Hb
KUTYYPID XalwiyyJsicaH TyJ YX2K, 939H Hb XapyycaxJiaa MOPUH Xyyp ypiax Oairaa” roi
erYYJIIMXK33 XaJrajaH YJACIH TyJ TyC JOMIUIH XyBHWIOaphIH OaTanraa rak y33x OaiiHa. MeH
xyBuwiOap 14,15-1 ar scparaspas JOMIUKAH YN ABOAN WXKHIXOH OpHOX OOJOBY >KUTYYPT
MOPUHBIX Hb KUTYYPUNT XaldHIICHBI 1lapaa MOPUH Xyyp XUiK Oaiiraa TOrcreiMiiH MOTUB Hb
yryi. ['3con xaaumit 4 rost ayp Xexee Havokui, TyChIH TarvMHbl XUk Oaiiraa YHIATYY Hb TYC
JOMTUHH XyBUJIOap OOJIOXBIT WITIAHY. MeH 3ar33p 1oMor Hb MOHIoa yicaz yycasa OBep
MOHTOJIJT TAPXCaH OOJOXBIT 3X CYPBAKUNH M3/I33JIIIC TOTTOOB.

TyYYyHWIRH 13T TIHTIP, 3X AIIXUM, Yy YCHBI JIyC caBar OOJIOH a3 XMMMOPHIAT 03T313X
KHUTYYPT XYJATUNRH IYPUNAT axyiuiaan OyTImK, TYYHHHUID IIYTH OMIIPIX, aprajaH 3audupax
COTTANIIIAII? JIOMOT spHuaraap yjlaMmxilyyJaH AavKyyjaxjaa OJIOH XyBWiIOapT Iypuir
OyT33CcoH 000X Hb TOJOpXOM OaiiHa. MeH 333H - XyJIar Xo€poop 3B 3€, XaM IIyT, ajauBaa
3YIIIMHH XOCJOJ, XaMTPAIDKHII 33p3T “HAT, XOEp”-bIH TOOHBI yTTaT YaHAPBIT OdJIr3I3XUIH
33pATIPA Lar Xyramaar rypBaap X3MKUH Oypadi OOJIOBCPOJIBIH YTTHIT HIITIAX OrYYJIdIMXK
naBTarjaxk Oaiiraa Hb HOTJIOT/IOXK OaifHa.
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Xexee HaMKHIIBIH JAOMIYYIBIH IYpP, MOTHUBBIT MHIK XapbllyyJaH CyJaDK, HATTIH
IMAHXXWIICOH Hb aMaH 30XUOJI CYJIAJI]] aHXaar4 69F99,II Iaamn g 6yca,u I[OMI‘HfII‘ HapPIfIB‘-UIaH
Cylax Cyypb cynairaa 0ok Oairaaraapaa ad Xoa00r0JTOM.
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Abstract

Analyzing the symbolic mindset from an overview of the content of any myth is an
expression of essence from phenomena, and it will be an important tool for determining the
characteristics of the nation's mentality. Therefore, many legends of the origin of the Morin
huur (Horsehead fiddle) were collected and compiled in the course of my research; then 15
selected myths which are called similar versions of Khuhu Namjil tied to the main motif with
the main idea of "A young man who lost his magical flying horse to a villain was depressed
and made fiddles for him” were confirmed that it’s the same version of the same myth in terms
of their main content, narrative, and characters. Accordingly, this research mainly used
historical material, genre division, text analysis, motif, and comparative study methods.

In order to analyze the symbolic mentality of the Mongolians from the myths by using
some theories of ritual, cultural studies, and aesthetics, it was analyzed and determined that
"the characters of the horse with the wings of desire and the mother “Etugen” were created in
their world of intellection". These characters are represented by the legendary “Jonon” black
horse, flying winged horse, mermaid, and “Altai”’s maiden and it was proved from the content
that the abstract concept of spirit is believed to be as a winged horse, and the talisman of the
owner of mountains and springs has been worshiped as a mermaid and a fairy for ages.

In addition, it has been proved that the symbols of colors (such as green color representing
“Lus” or the owner of Springs, black color as civilian, bravery, and splendor, and red color is
as warmth and joy) and numbers (one, two, three) were created from Mongolian people's
devotion and belief are reflected in the legend by using the events and the narratives in it.
Basically, by deepening and expanding the scope of the study of the legend of the fiddle, which
previous researchers studied, and by clarifying the meaning of the event and the ideology or
mindset of the characters, it is not only innovative but also brings one step closer to the further
research of the legend related to the origin of the fiddle thus, the results of this research are
significant and a pioneer in the study of fiddle mythology.

Key words: Legend of Khukhoo Namyjil, the horsehead fiddle, the mentality of Mongolians’ symbolism
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Abstract.

This brief review covers some of the highlights of the research into the chemistry and various
applications of aluminosilicate geopolymers carried out in the Chemistry Department of
Victoria University of Wellington over the last 20 years. Because these materials are generally
amorphous to X-rays, the technique of Nuclear Magnetic Resonance with Magic Angle
Spinning (MAS NMR) played a unique and important role in these studies. Many potential
applications of geopolymers, were investigated over this period, including their use as
structural materials, catalysts for commercially important organic reactions, bioactive materials
and photoactive materials. Most of the initial work was carried out on clay-based starting
materials because of their purity, but more practical materials were also developed, based on
the by-products of industrial processing (fly ash, blast furnace slag, red mud, etc) This work
led to more than 62 published papers in international journals, some of which are discussed
here.

Keywords: Geopolymers, Clay minerals, Solid state MAS NMR,
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A brief summary

Geopolymers, or inorganic polymers as we have preferred to call them because their origins
are not necessarily from geological materials, were described by Joseph Davidovits [1] as X-
ray amorphous materials formed by reacting dehydroxylated kaolinite clay with alkali. These
materials were described by Davidovits as “sialates”, containing “siloxo” Si-O-Si units. This
use of sialate terminology is confusing however, as the term had been used since the 1950’s to
describe the salts of 9-carbon monosaccharide acid (sialic acid), and for this reason our group
adopted the name “inorganic polymers” for these materials. Following the work of Davidovits,
most of our initial studies were on clay-based materials, produced by the reaction of an alkali
or alkali silicate with deydroxylated kaolinite [3,4] or a mixture of silica fume and alumina [5],
with the aim of producing pure products for advanced applications. However, we quickly
realized that these clay-based materials are related to building materials reported much earlier,
produced by reacting blast furnace slag or fly ash with alkali [6], and some of our later studies
were on the formation and properties of geopolymers from fly ash [7,8,9], volcanic ash [10a,b]
and water treatment residue [11]. A useful property of the geopolymers from water treatment
residue was their ability to immobilize heavy metal contaminants in waste water [12].

The initial studies of our research group in Wellington were directed towards determining the
atomic structure of metakaolinite-based geopolymers. Since these are X-ray amorphous, an
analytical technique was required that did not depend on the crystallinity of the sample. Such
a technique is solid-state nuclear magnetic resonance spectroscopy with magic-angle spinning
(MAS NMR). This technique is also specific to a particular element in the structure, in this
case Si and Al, and showed that both structural Si and Al are in tetrahedral coordination with
oxygen [3]. Since the Al in the starting kaolinite is in octahedral coordination with oxygen, the
charge imbalance accompanying the formation of a geopolymer must be compensated by the
incorporation of hydrated cations from the activating alkali (commonly Na*, as confirmed by
23Na solid-state MAS NMR [3]), but we showed by *°K MAS NMR spectroscopy [4] that other
monovalent cations such as K* can also play a charge-balancing role. This proposed structure
is shown in Figure 1.
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Fig.1. Proposed geopolymer structure based on MAS NMR measurements.
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Further investigations showed that a much wider range of charge-balancing cations can be
exchanged into the geopolymer structure, with complete exchange of Na by Ag*, NH4* and
Pb?*, and a lower degree of exchange by Li* (82%), Cd 2* (78%) and Mg?* (57%) [13]. The
NHa4* form is particularly important as the starting compound for the incorporation of a number
of other ions such as Eu®*, Sm® and Mn3", to form geopolymers with photoluminescent
properties [14,15].

Some of our early research was based on the premise that geopolymers might be formed
containing tetrahedral units such as BO4 [16] or PO4 [17] units in place of AlO4, and this was
shown by B and P MAS NMR spectroscopy respectively to be the case. Furthermore, the
chemical similarity between gallium and aluminium, and germanium with silicon led to our
successful synthesis of a geopolymer partially substituted with gallium [18] and a germanium-
substituted geopolymer [19]. These syntheses, and our demonstration of the ion-exchange
properties of geopolymers give an insight into the versatility of these materials and opened up
the possibility of a range of further applications. Although most of our geopolymer research
was conducted on the 1:1 layer-lattice aluminosilicate mineral kaolinite, we also investigated
a 2:1 aluminosilicate (pyrophyllite), and found that although thermal dehydroxylation of this
mineral at 800°C was insufficient to disrupt the structure and form a geopolymer, high-energy
milling resulted in 4, 5 and 6-fold aluminium coordination, and successfully formed a
geopolymer at 60°C [20]. Our attempt to form magnesium analogues of aluminosilicate
geopolymers from the 1:1 layer lattice magnesiosilicate chrysotile was successful, as shown by
Mg MAS NMR, as was the product from chrysotile, but the 2:1 layer lattice mineral talc
proved to be particularly resistant to geopolymerization [21].

One of the drawbacks to any application of geopolymers is that they fail in a brittle mode, a
typical characteristic of inorganic materials. To overcome this problem, we have investigated
embedding various types of fibres in a metakaolin-based geopolymer matrix. These
unidirectional fibres include basalt [22] and the natural fibre New Zealand flax (phormium
tenax); the incorporation of 10wt% of this fibre increased the flexural strength of the
geopolymer from 5.8 MPa to about 70 MPa [23]. The effect of incorporating either coarse
carpet wool or finer Merino wool fibres into a geopolymer was found to be improved by pre-
treating the wool with formaldehyde which increased its resistance to the alkaline environment
and produce a 40% improvement in the flexural strength of the geopolymer [A number of our
geopolymer studies exploited their ability to support photoactive species, including Cu20
nanoparticles [25] and a composite of TiO2+Cu20 [26]. The latter was shown to efficiently
destroy hazardous organic pollutants in wastewater [27]. The catalytic properties of
geopolymers were also extensively investigated, and these materials were shown to act as
environmentally benign solid acid catalysts in heterogeneous organic reactions such as the
Beckmann rearrangement of cyclohexanone [28] and Friedel-Crafts alkylation reactions [29].
These model reactions were carried out using metakaolin-based geopolymers, but in view of
the fact that fly ash geopolymers are cheaper and more practical starting materials, a series of
Friedel-Crafts benzylation reactions was carried out using fly ash geopolymers, with excellent
yields [30]A number of other potential applications for geopolymers were investigated by our
group. These included their possible use as colour-change humidity indicators by incorporating
the acid-base indicator thymol blue which showed a promising reversible colour change from
light tan (in the dry state) to deep blue in the damp state, reflecting the change in pH of the
geopolymer as it lost or gained moisture [31].
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Since the porosity of a metakaolinite-based geopolymer can be controlled by controlling its
composition, especially its H2O/Al20s ratio, a potential application for porous geopolymers
produced in this way was proposed as a means of counteracting heat island effects in hot
climates. These porous materials were developed to act as passive cooling systems by
exploiting the latent heat of evaporation of water [32]. Another method for generating porous
metakaolin-based geopolymers developed by our group involved incorporating polylactic acid
fibres in the uncured geopolymer. The aligned PLA fibres were decomposed under the alkaline
conditions during curing and drying of the matrix, producing an aligned pore structure [33].

The group also investigated the possibility of using geopolymers as stationary phase media for
column chromatography. These materials were found to produce excellent separation of three
model aromatic compounds, and their performance compared very favourably to other
commonly used chromatography media. Furthermore, they were chemically stable to strong
column-cleaning solvents and could be re-used [34].

Another interesting geopolymer application developed by our group was their use as precursors
for the carbothermal reduction and nitridation (CRN) synthesis of advanced SiAION ceramics.
A mixture of kaolinite-based geopolymer and carbon was heated to 1400°C under a nitrogen
atmosphere, and the presence of the charge-balancing cations in the geopolymer produces a
mixture of B—SIAIONs of low and high z-value [35].

In a study of potassium aluminosilicate geopolymers containing 10 wt% of calcium hydroxide,
calcium phosphate or calcium silicate, these calcium-containing samples were exposed to
simulated body fluid (SBF) to determine their behaviour as potential bioactive materials for
bone repair. The alkalinity of the samples was lowered by heating to 600°C, but they were
otherwise unchanged, as shown by 2°Si and “*Ca MAS NMR spectroscopy. All these samples
formed calcium phosphate upon reaction with SBF, and the concentrations of Al leached from
the samples were acceptable for use as biomaterials. The strengths of all the samples was
adequate for biomedical applications, but that of the Cas(POas)2 sample was slightly greater,
making it the more promising material [36]. This brief summary covers only a small part of the
work of the New Zealand geopolymer group over the last 20 years, but more extensive details
of our work in several of these research areas can be found in the book chapters [37-43] and
summarised in Figure 2.
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Fig.2. A brief summary of geopoloymers application.
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Abstract

We report a scalable, facile synthetic process for hydrophobic geopolymer containing
organosilane. Using polydimethylsiloxane (PDMS) as an organic precursor, the surface of
sodium and potassium geopolymers of varying precursor composition was functionalized with
degraded PDMS oligomers by first partially hydrolyzing PDMS in a hot, concentrated NaOH
or KOH solution and subsequently by undergoing geopolymer synthesis with metakaolin. Both
types of geopolymer yielded nonporous hydrophobic materials with external surface areas of
0.6475 and 4.342 m?/g for sodium and potassium geopolymer, respectively. The materials
showed an oil capacity of 75 and 134 wt%, respectively. X-ray diffraction patterns of the
samples indicate that the PDMS functionalized sodium geopolymers contain zeolite A and
sodalite, while the potassium geopolymers were amorphous with two overlapping broad humps
in contrast to the typical geopolymers.

Keywords: metakaolin, geopolymers, synthesis, surface modification, zeolites, amorphous
structure

This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
@ ® (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in
oY any medium, provided you give appropriate credit to the original author(s) and source, provide a link to the Creative

Commons license. ©2024 Author(s)

50


mailto:dseo@asu.edu

https://citi.edu.mn/citi-science/ CITI Science 04 (2024) 50 — 57

Introduction

The production of organic/inorganic hybrid materials, such as organically modified
silicates (ORMOSILs), is a major emerging field within materials chemistry [1]. The
possibility of creating such materials within geopolymer research has been relatively less
explored. Geopolymers are inorganic nanomaterials that consist of highly porous amorphous
aluminosilicate frameworks with smaller aluminosilicate clusters on the nanometer scale [2-
5]. Given that the geopolymer synthesis closely resembles the sol-gel chemistry of silica, we
suspect that it would be possible to create a new type of geopolymer-based organic/inorganic
hybrid materials. Indeed, the production of such materials has been reported by using various
crosslinking silanes [6, 7], as well as oligomeric polysiloxanes [8].

In contrast to the readily crosslinking silanes, the incorporation of chemical-resistant
siloxanes into geopolymer network structure is more challenging but would provide a new
way of utilizing used silicone oil, polydimethylsiloxane (PDMS). Approximately a half
million tones of silicone oils were produced in 2018 [9], but silicone oils have a low recycling
rate because it does not meet the same refining and performance standards as unused oil.
Disposal to landfills is not ideal as it does not decompose in the natural environment, and its
high thermal stability makes it inefficient to depolymerize and upcycle [10]. The production
of geopolymer is highly scalable and the ability to incorporate potentially used silicone oil
gives these materials potential for sustainable large-scale application. Using recycled silicon
oil in the proposed geopolymer materials would increase the recycling rate of the oil while
also providing the material its hydrophobic character.

Our specific synthetic approach for geopolymer/PDMS hybrid material involves first
heating and stirring PDMS in a strong alkali solution. Under such conditions, PDMS can be
hydrolyzed into smaller oligomers with anionic ends [11]. Metakaolin (a calcined kaolin clay)
powder is added to the PDMS/alkali solution and homogenized using a high-shear mixer. After
homogenization, the mixture is heated in a closed container at 90 °C to form the PDMS-
functionalized geopolymer product. Finally, the product is filter-washed with water, ethanol,
and toluene to remove any excess organics and then dried for further characterization.

Experimentals
Synthesis

For the potassium geopolymer, samples were prepared by dissolving the precursor
potassium hydroxide (Sigma-Aldrich; ACS reagent, >85%) in 200 mL of ethanol (Sigma-
Aldrich; ACS reagent, >99.5%). The solution was added to the PDMS (Sigma-Aldrich;
poly(dimethylsiloxane), hydroxy terminated: viscosity ~65 cSt) in a sealable bottle and stirred
at 80 °C for 24 hours. The solution was then placed in the rotary evaporator with an 80 °C bath
and 120 rpm rate to remove the ethanol. After evaporation, the PDMS and potassium hydroxide
were added to a beaker containing the precursor water. The shear mixer was used to stir the
solution at 200 rpm while the metakaolin powder (BASF, MetaMax®) was slowly added until
homogenous. Once all the metakaolin was added, the mixing rate was increased to 600 rpm
and allowed to continue for 40 minutes. Equal parts of the mixture were then put into two
centrifuge tubes and placed in a 90 °C oven. One half of the total mixture was heated for 24
hours and the other 72 hours. After heating, each sample was filter washed with water, ethanol,
and toluene to remove excess alkali and organic chemicals. The same procedure was repeated
for the sodium geopolymer samples, replacing the potassium hydroxide with sodium hydroxide
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(Sigma-Aldrich; ACS reagent, >97%). Table 1 shows the nominal compositions of every
prepared sample in addition to the silicon source ratios.

Table 1. Nominal molar ratios of precursor mixtures with respect to aluminum and the molar ratios of
the silicon sources, metakaolin and PDMS.

Molar Composition Si Source Ratio
(metakaolin:PDM

Na/K Al Si H.0 S)

4 1 3 22 1:2

4 1 2 28 1:1

3 1 2 24 1:1

3 1 4 32 1:3

3 1 2.7 15 1:1.7

25 1 2 22 1:1

2 1 2 20 1:1

Characterization

The geopolymer powders were created into disk-shaped pellets using a hydraulic press
pelletizer. As pellets, water drops were placed upon their surface to observe the hydrophobicity
of each sample. The samples that absorbed the least amount of water were selected for further
analysis. Gas sorption analysis was conducted on the most hydrophobic composition to
determine the porosity and surface area of the materials. SEM images of those samples were
taken in tandem with EDX analysis to analyze the microstructures of each sample. The oil
capacity of these samples was measured using dibutyl phthalate as the oil. Droplets of oil were
slowly added to a known mass of geopolymer powder by using spatula rub-out test (ASTM
D281-12(2021)). The powder was mixed with the oil after every droplet, and the addition
stopped when no more oil was being absorbed by the sample. XRD analysis was conducted on
the materials to determine if they had any crystal structure. This allowed for a comparison of
the effects nominal molar composition and reaction time had on the final structure of the
materials.

Results and Discussion

Success at functionalizing the surface of geopolymer with organic silane saw its first
indication with the hydrophobic nature of the powder product created from the new synthesis
procedure. Forming the powders into pellets allowed for more consistent and reliable
observation and comparison to determine which molar compositions created the most
promising products. By creating pellets out of the PDMS-modified geopolymer, the
hydrophobicity of each composition could be observed. It was found that the 3:1:4:32 nominal
composition produced the most hydrophobic material. The sodium-containing sample of the
most hydrophobic composition is shown in Figure 1. The oil capacity measurement was
conducted on the most hydrophobic composition for the 24-hour reaction time samples. The
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materials showed an oil capacity of 75 and 134 wt%, respectively, for the sodium and
potassium geopolymers.

Fig. 1. Image from above and from the side of a PDMS-modified sodium geopolymer pellet with
nominal molar composition 3:1:4:32 that was cured for 24 hours.

The gas sorption analysis was conducted on the most hydrophobic composition for both
the sodium and potassium geopolymers. Nitrogen was used to determine the BET surface area
and BJH pore size and volume. The data for the 3:1:4:32 samples with 24 hour reaction time
are shown below. Next steps involved determining whether the products with organics
incorporated still had high surface area. The data in Table 2 show very low surface areas for
both sodium and potassium geopolymers functionalized with PDMS.

Table 2. Gas sorption data for the 3:1:4:32 PDMS modified geopolymer compositions with 24-hour
reaction time.

BET Surface t-Plot External BJH Desorption | BJH Desorption
Area (m?/g) Surface Area cumulative pore | average pore
(m?/g) volume (cm®g) | diameter (nm)
NaGP 0.65 0.88 0.001 9.0
KGP 4.3 6.4 0.02 15

Following the surface area analysis, SEM images of the most hydrophobic samples
were taken. Figure 2 shows images of the 3:1:4:32 compositions of sodium geopolymer and
potassium geopolymer, respectively. The SEM images explained in part the observed low
surface areas. Micron-sized particles were present in both types of organic modified
geopolymer. In addition, thin sheet-like structures were present which indicated that there was
unreacted metakaolin still present after the reaction supposedly reached a conclusion. The
unreacted metakaolin was present in samples with 24-hour reaction times and 72-hour reaction
times. These observations are in stark contrast to the previous reports on the production of
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geopolymer nanomaterials with high surface areas in which no PDMS was used but with the
same precursor compositions [12-15].

L —— 10pm  JEOL

X 1,500 15.0kV SEI NOR WD 10. 81

10K MD 70 3uw Ty
Tohw aEOr TT\T0\S05.

Fig. 2. SEM images of PDMS modified geopolymers with nominal molar composition
Na(K):Al:Si:H,0 = 3:1:4:32. Pictured is sodium geopolymer with a 24-hour reaction time (A) and 72-
hour reaction time (B) and potassium geopolymer with a 24-hour reaction time (C) and 72-hour
reaction time (D).

Powder XRD patterns were obtained for all the prepared samples. Comparisons were
made between different compositions and reaction times and it was found that there were few
differences in diffraction patterns between different compositions and reaction times. In Figure
3, the patterns of the 4:1:2:28 and 2:1:2:20 samples were shown after 24 and 72 hours of
heating, as representatives. The peaks of the patterns for sodium geopolymer were matched
consistently to zeolite A and sodalite structures, as shown in Figure 4 for the sodium
geopolymer of molar composition 4:1:2:28 after 24 hours of heating. It is noted that there is
an appreciable amount of amorphous phases, judging from the uneven background, especially
in the region of 26 = 20 — 30°.
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NaGP+PDMS 4, 1, 2, 28 24h

' NaGP+PDMS 4, 1, 2, 28 72h
” NaGP+PDMS 2, 1, 2, 20 24h

NaGP+PDMS 2, 1, 2, 20 72h

Intensity (a.u.)
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26 (°)

Fig. 3. Powder XRD patterns for the sodium geopolymer compositions with
molar ratios 4:1:2:28 and 2:1:2:20.

NaGP+PDMS 4, 1, 2, 28 24h

Intensity (a.u.)

| simulated sodalite

| simulated zeolite A
|

10 20 30 40 50 60
20 (°)

Fig. 4. Powder XRD pattern for the sodium geopolymer of molar composition 4:1:2:28 after
24 hours of heating, with reference peak positions for zeolite A (red) and sodalite (blue).

Meanwhile, all the powder XRD patterns of the potassium geopolymer samples showed
that the products were amorphous. In Figure 5, the patterns of 3:1:4:32, 4:1:2:28, and 2:1:2:20
samples were shown after 24 hours of heating, as representatives. They show a broad hump
with a maximum intensity at 26 ~ 29° and a small shoulder around 26°. The maximum intensity
position is slightly higher than the typical position (28°) found for a typical potassium
geopolymer, while the shoulder corroborates the presence of unreacted metakaolin observed in
the SEM studies (Figure 2).
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KGP+PDMS 3, 1, 4, 32 24h

KGP+PDMS 4, 1, 2, 28 24h
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Fig. 5. Powder XRD patterns of the PDMS-modified potassium geopolymers with 24-hour reaction
times and molar ratios of 3:1:4:32 (top), 4:1:2:28 (middle), and 2:1:2:20 (bottom).

Conclusion

We have shown that poly(dimethylsiloxane) (PDMS) polymer can be incorporated in
geopolymer, imparting a hydrophobicity to the geopolymer, through a new scalable synthetic
procedure. While the PDMS is highly stable against decomposition or hydrolysis, the
pretreatment of the PDMS in ethanol at 80 °C allowed the production of reactive PDMS
oligomers which subsequently blended with other geopolymer precursors. The products were
in the form of powder particles that were highly hydrophobic, showing significant oil
absorption capacity, although their external surface area is very small. The changes in the
tested precursor compositions did not affect the nature of the products. The sodium geopolymer
products were mainly zeolite A and sodalite, while the potassium geopolymers were all
amorphous. The results are promising in the utilization of PDMS, including recycled PDMS,
in the production of functional geopolymer materials.
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ABSTRACT

Communities, being vital to human existence, provide members with a sense of identity
and purpose. The physical environment of these communities plays a critical role in shaping
this sense of belonging, warranting further investigation into this relationship. Despite some
research indicating that the built environment influences the local community feeling, the
specific aspects and their degree of influence remain largely unknown. This study aims to
identify which physical features exert the most impact, and what factors need to be currently
addressed. This study conducts a thematic analysis to explore how the built environment of a
neighbourhood affects community sentiment, focusing on articles published between 2017 and
2023. The research materials were sourced from the SCOPUS and Web of Science databases
based on specific inclusion criteria, with keyword searches yielding 37 peer-reviewed articles.
Following a thorough inclusion and exclusion procedure, the final selection of 25 papers was
compiled for assessment. Upon conducting a thematic analysis of the 25 selected papers, a total
of seventeen physical elements were initially identified. However, so far, only eleven out of
these seventeen physical parameters put forth by Kim & Kaplan have been used. These include
clubhouses or recreation amenities, population density, the distance between sidewalks and
residences, the diversity in types of housing, the overall street layout, lakes, greenways, street
trees, landscaping, architectural style, the overall design quality of the residences, and block
size. Moreover, it was found that aspects of the neighbourhood are associated with physical
activity, satisfaction with the community, a sense of belonging, and the perception of one's
position within the neighbourhood. Factors of urban landscape directly impact community
contentment, sense of belonging, and perceived quality of life. Physical attributes correlate
with levels of physical activity and the sense of community, while aspects of planning and
policy are associated with community identity, belonging, and architectural aesthetics
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influencing the sense of community. The codes presented in this paper elucidate the
relationship between a neighbourhood’s-built environment and the sense of community it
fosters. The research contributes by examining this category and its variables, pinpointing
specific themes within related topics across various publications. This analysis will offer
valuable insights for future studies, particularly those focusing on communities within
Malaysia.

Keywords: Neighbourhood, Built environment, Sense of community, ATLAS.ti 8, Thematic
review, Variables.
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INTRODUCTION

The built environment can greatly affect how individuals perceive their
neighbourhoods. Their affinity for their community may increase when it is well-maintained,
boasts appealing architecture, and abounds with green spaces. Additionally, community
feelings can be nurtured by providing public places like parks and meeting points where people
can gather and interact. It's necessary to research further into how the physical characteristics
of communities can contribute to individuals' sense of community, given its significant impact.
Findings from various studies indicate that the physical attributes of a built environment can
shape the sense of community, though the specifics of this relationship remain unclear.
Additionally, it's uncertain which specific features have the most persistent influence. While
it's acknowledged that a community's sense of togetherness can be linked to different physical
elements, it's yet to be determined which of these aspects is most recent and should be
prioritized in future studies.

The basic proposition of this study is that the constructed environment in the area could
be categorized, offering beneficial physical factors that can potentially impact the community
feel. It investigates a thematic evaluation of how the built environment in neighbourhoods
influences the sense of community, using a code-to-document examination method with
ATLAS.ti 8 to analyse articles published from 2017 to 2023.

Due to changes in the business environment and increases in town population after
World War Il, several Southeast Asian countries had problems with urbanisation. New towns
have developed in response to urbanization's problems. The Garden City in British author E.
Howard's late 19th-century novel Garden City served as the model for the new modern area.
This idea was popular around the world as a replacement for the urbanization-related poverty
that dominates large cities [1]. Kuala Lumpur, the Malaysian capital, expanded because of
population increase. The Malaysian government proposed new urban development plans to
improve living and urban conditions. To accommodate the growing population of Kuala
Lumpur, Petaling Jaya (PJ), Malaysia's first major township, was built beginning in 1953.
According to British urban planning requirements, it was created based on a modern dream
metropolis [2]. Following Petaling Jaya's growth in the 1950s, various new communities farther
from Kuala Lumpur grew rapidly in the 1990s. Bayan Lepas, Minden, and Batu Kawan are in
Penang, whereas Subang Jaya, Shah Alam, Bangi, and Klang are all in the Klang Valley.
Skudai and Pasir Gudang were developed to the south of Johor Bahru [3].

New Urbanism and Neighbourhood

In the US, "New Urbanism" architecture and urban planning gained popularity at the
turn of the century as a response to urban expansion [4]. New urbanism design principles may
be advantageous for structures, parcels, blocks, cities, regions, communities, districts, and
corridors [5]. The guiding principles demand planning growth into a variety of somewhat
mixed-use, pedestrian, and transit-friendly neighbourhoods [6]. The Charter of the New
Urbanism [7] lists the 10 essential design components of the New Urbanism, such as transit-
oriented development, walkable urbanism, trains, and sustainability.

Sense of Community

People, places, and communities make up society. The communities in which people
live and work have an impact on their social lives. By interacting, participating, acting, sharing
interests, and resolving issues, people create norms of society and culture within their
communities. People live in communities, which are made up of their homes, places of
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worship, and places of business. The architectural characteristics of any community may reflect
how its citizens see or express themselves, the environment in which they live, the social
context in which they interact, and the impact that this has on the environment and communal
life. Community psychologists contend that a community is a dynamic system with both
structural and functional elements [8]. The [9] sense of community theory, depicted in Figure
1, was examined. This hypothesis included four characteristics of a community: shared
emotional links, group membership, mutual influence, and shared ideals. These four elements
may help to develop a vibrant community. Residents are more likely to feel secure and at home,
engage in local events, and help one another out when they're in need when there are strong
community links. It also helps to lessen stress in the community and enhances wellbeing,
satisfaction with life, and self-esteem [10].

sense of
community

group shared
membership emotional ties

mutual effect shared ideals

Fig. 1. Four characteristics among community members [9].

A sense of community (SOC), defined by [9], is the belief that each group member is
essential to the success of the group and that their demands will be met because of their
devotion to one another. Two distinct writers— [11], [12]—define the sense of community.
According to [11], it is the attitudes that members of a community have about each other and
the neighborhood. It was described by [12] as the sense of community and group identification
that was formed via meaningful contacts with others. Only a few of the impacts at the
neighborhood level that a vibrant neighbor community has been associated with include a fear
of crime, community participation, and greater collective resilience [13].

In today's fast-paced environment, people usually prioritise their own goals and
professional objectives over forging bonds with others around them. However, creating a sense
of community in a community has several advantages that both a person and the community
may enjoy. For instance, studies show that communities with a strong sense of community
frequently have fewer crime rates and better security measures. A sense of community may
also improve a person's mental and physical health. People who have strong relationships to
their community are more likely to vote, recycle, assist others, and give [14] because these
connections make them feel at home. Strong social links promote empathy, self-assurance, and
fulfilment [15]. According to different research [16], [17] the basic requirements of the
complex are satisfied, there is safety and security because of the family's continuing existence,
and there are high-quality public and green spaces. By taking part in neighborhood events,
volunteering their time to neighborhood organizations, and mingling with their neighbors,
individuals may forge links and build a strong feeling of community. By performing something
to benefit themselves and those around them, people may contribute to the creation of a
comfortable and secure environment. In developing nations like Malaysia, there are now many
housing developments being built. Given the importance of the local community's sense of
community, which provides numerous benefits, this study is essential to developing a
community which is both psychologically and physically healthy.
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Neighbourhood built environment (NBE) factor and variables.

To get a response to the question on which aspect is current and requires examination
in the most recent research. Next, a thorough analysis of the physical variables affecting SOC
will be provided. According to the study, there are a variety of physical elements that influence
the Sense of community (SOC). Among the well-known are [18][16], [18], [19] and more
researchers. To determine the proper physical components for this study, various theories and
physical factors in related theories should be mentioned first, followed by a study of the
similarities between all of them. This section discusses the neighbourhood-built environment
categorise that impacts the sense of community.

As stated by New Urbanist planning ideas [19], The way streets separate and connect a
neighbourhood has an impact on the movements of people and activities inside that area, and
one of its primary goals is to improve the sense of community [20]. [19] illustrates these
concepts by showing how each of the four areas influences residents' feelings of community.
By feeling at home (community attachment), connecting with others (social interaction),
feeling a part of the community (community identity), and having access to local exploration
(pedestrianism), residents can foster a stronger sense of community and [19] have disclosed
that with physical features of the built environment contains both built environment variables
(transport, safety and danger, overcrowding and privacy) and physical qualities (danger,
crowdedness, privacy, and crowdedness). In their research, [19] looked at the impact of a total
of seventeen (17) different physical features on people's feelings of belonging in a community.
Residential density, lakes and greens paths, distance between sidewalks and homes are the first
three variables. The 4™ to the last variable being architectural style, continued with block size,
clubhouse/recreational facilities, overall layout, street trees and landscaping the overall size,
the arrangement of houses, street width, location of the garage, on-street parking, lot size,
mixture of housing types, overall design quality of houses and finally, the street’s layout.

[18] used three (3) main factors namely Aesthetics, Streets and services, and Buildings
as shown in Fig. 2. Major attractions, aesthetic pleasantness, artists' involvement in building
detailing, harmony, architectural style, and regional and distinctive features are some of the
physical aspects that fall under the category of aesthetics. Streets and services, the second major
factor, also has a few specific components, including a mixed-use neighbourhood, community
services, accessibility, public parking, public transportation, walkable streets, activities like
street vendors and squares, parks, services, and shops, as well as recreation. Other factors
include the duration of residence, the availability of affordable housing, the building line,
window sizes and solid-to-void ratios, the building frontage, human scale in high-rise
buildings, and lower floors that are visually separated from the upper floors fall under the
category of buildings. [21] applied the five (5) physical factors to examine the impact of urban
form on community sustainability. Local stores are the most important component, followed
by the length of shoreline in each neighbourhood, the prevalence of automobiles, the size of
the housing size, and finally, residing in historic structures.
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The build environment factor
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detailing of buildings bl Accessibility |_Jbuildings line, windows proportions an

solid to void relationships

™ Harmony L] public parking and public | buildings frontage, human scale in
transportation high rise buildings
= Thearchitecture style u Walkable streets, activities such as street L lower floor differentiated
vendors architecturally
L local and unique
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Fig. 2. The build environment factor. Adapted from [18]

There are some similarities among the researchers cited after examining several
physical parameters that have an impact on SOC from various experts. To describe the
similarity of related physical characteristics, [19] list of the major physical factors are
employed. It was also chosen because the study by [19] listed seventeen (17) physical
characteristics, the highest number among comparable studies.

Despite the surge in publications on the subject, no study article has addressed the most
recent changes in the built environment's impact on community sense. The literature that
addresses this issue from 2017 to 2023 will be highlighted in this article due to the significance
that the built environment has on a sense of community. It also tries to address the following

query:

RQ 1. Which physical aspects have the most influence and how many factors are still important
that impact to the sense of community to adapt at this moment?

MATERIALS AND METHODS

The approach of this study utilises a theme analysis procedure in a literature review,
leading to the name "thematic review" using ATLAS.ti 8 as the tool, as described by [22]. [23]
define thematic analysis as the process of detecting patterns and developing themes and
neighbourhood-built environment factors through extensive reading on the issue. The next
stage is to determine the pattern and create a category to comprehend the trend of the built
environment that influences the development of the sense of community in the country. The
research tenets are to assess and interpret the data to recommend further research on the built
environment that effects the subject's sense of community. The literature was chosen based on
several criteria, including: 1) publication between 2017 and 2023; and 2) include at least one
term (s) related to community, neighbourhood, and built environment.
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Table 1. Search strings from Scopus and Mendeley

SCOP ""sense of community" "neighbourhood" "built 25
uUsS environment" results
"SOCI"
"ENVI"
"ENGI"
"ARTS"
"PSYC"
2023
2022
2021
2020
2019
2018 2017
WoS "Sense of community” AND "neighbourhood” AND "built environment” 25
(All Fields) and 2017 or 2018 or 2019 or 2020 or 2021 or 2022 or 2023 results
(Publication Years)

The literature search was conducted in the areas of Sense of community” AND
"neighbourhood” AND "built environment”. 25 items from (SCOPUS) and 25 papers from
(Web of Science) surfaced in the initial search. However, 7 articles were omitted because they
provided erroneous conclusions and anecdotes, or they failed to address neighbourhood, built
environment, and community sense.lt was also discovered that several of the articles were
overlapped, had broken links, or were either incomplete or unavailable in their entirety. The
final paper to be reviewed has been reduced to 25 articles (table 1) due to the incomplete
information. The main papers for the articles were uploaded to ATLAS.ti 8, and each paper
was then categorised by 1) author; 2) issue number; 3) periodical, 4) publisher, 5) volume and
6) year of publication. By doing this, it will be possible to study the articles according to the
year in which they were written and determine how the discussions have changed over time.
The quantity of selected articles may be thoroughly analysed in this way using the suggested
method. By categorising the study's country, number of yearly studies, word cloud to filter the
most frequently used terms, and in-depth analysis of the topic or primary subject area, NBE
that affects SOC, there are 25 final documents in ATLAS.ti 8, which represents the total
number of articles that were finalised. Refer to Fig. 3.
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Fig. 3. Inclusion and Exclusion criteria in the thematic review

Number of articles discuss about issues in built environment and
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Fig. 4. Paper breakdown according to the year of publication.
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Fig. 5. Metadata generated in ATLAS.ti 8.

Results and Discussions

There are two categories of results: quantitative and qualitative. Based on a study of 25
documents in the primary document, the quantitative section resulted in the word cloud
below. 'Community' and 'social’ are words that appear often throughout the article, as shown
by the word cloud's biggest word. As was stated in the outset, the focus of this study is the built
environment of the area, which influences the sense of community.

Despite the growing tendency, no review study has yet discussed how neighbourhood-built
environments affect a sense of community. Data collection, preparation, and interpretation of
the findings are outlined in a study protocol that follows a logical flow based on prior research.
According to the study of the word cloud, the term "community" is used 2253 times, followed
by the word "social" at 1712 times, while cities and health are referenced 1039 times and 872
times, respectively (refer Fig. 6). Over time, trends from publications have increased. Since
there were only one papers published in 2017 and three in 2018, there has been a noticeable
growth, with 8 articles published in 2019, compared to just 3 articles in 2020 and 2021, 5
articles in 2022, and just 2 articles this year (refer Fig. 7). The primary goal of this study's
literature review, which began in 2017, is to concentrate on the most recent articles from the
last 5-6 years and to determine the trend for the year 2023. Because of its concentration on
search strings, indexes, and exclusion criteria, the author wishes to underline that this study
does not appear to be limited or exhaustive. The author, on the other hand, claims that it is
based on the research question and represents the literature.
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Fig. 6. Word cloud generated from 25 articles.

Numbers of Article by Country

= total

9
8
7
6
5
4
3
2
1
0

China Australia Spain  Turkey USA Egypt Hong Canada Iran Africa  Nigeria
Kong

Fig. 7. Numbers of articles based on country published.
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Fig. 8. Location and number of articles based on country published.
a) Quantitative results

The results given below suggest that the built environment, which influences the sense of
community, influences a variety of journal choices. As previously indicated, if the only term
used in this search is "Neighbourhood Built Environment,” the number of articles found will
be in the thousands. The findings, however, indicate a considerable and more concentrated
decline when narrowing the search phrase to "sense of community™ AND "neighbourhood"
AND "built environment", demonstrating that the topic is still novel and needs further research.
However, the rising attention indicates that the phrases "sense of community,"
"neighbourhood,” and "built environment” have become more popular. The article's
development, as shown in the accompanying diagram, may provide evidence of this, see Table
1.

The most recent publications in this field of research are primarily published in China
shown in Fig. 7 and Fig. 8. [24] stated that specialists in urban planning and public health,
walkable neighbourhoods are a good way to promote active lives, and he investigates the effect
of attitudes and perceptions on walking in Beijing's historical area. Although there is little
evidence for non-major Chinese cities, the built environment of the neighbourhood may have
an impact on residents’ recreational activities [25]. The cross-community variances have not
yet been thoroughly clarified, according to [26], he pointed out that the current conceptual
framework is primarily concerned with investigating the direct effects of personal
characteristics on sense of community. In Guangzhou, China, the contentment of home-owners
and their willingness to relocate were examined in three different urban areas by [27] while
[28] mention that urban policy-makers and planners are becoming more aware of the possibility
that urban greenery could improve citizens' quality of life in high-density cities by lessening
the consequences of congested settings. [29] concentrated on the perceived environment in the
study while also considering mediating influences such as neighbourhood social interaction
and location satisfaction.

One of the documents that drew our interest was a study in Egypt. Three related studies—
[18]—examine the built environment, social circumstances, and historical context of the places
that have an impact on how our society feels, while [30] research focuses on analysing how
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citizen empowerment and participatory mapping might improve the planning process and in an
effort to establish a link between neighbourhood sense of community and several variables,
including the physical surroundings, cultural environment, and socioeconomic elements in
three specific regions, [31] undertakes an investigation. Three studies in the USA are more
concentrated on neighbourhood design that impacts the physical activity studied by [32][33],
while [34] study on urban landscape impacts the sense of community. Three articles from
Canada namely [35]-[37] study physical activity that impacts neighbourhood design and
becomes the most discussed issue among all the scholars from various countries.

b) Qualitative results

To address the research question in the qualitative parts, this study will investigate current
trends pertaining to build environment components that affect a sense of community in great
detail. The five main criteria are determined by the article's directions and topic. The themes
below were drawn from several publications: neighbourhood (12); urban landscape (6);
physical quality (3); Planning Policy (2); and architectural design (2) as shown in Fig. 10. In
the next section, it will be discussed about the main physical factors that affect SOC and SOC
factors that are affected by NBE in answering the research question on the current trends in the
built environment is are that impacts the sense of community.

i) Neighbourhood.

From the study, it can be concluded that five main physical neighbourhood
characteristics impact the SOC which are neighbourhood (12); urban landscape (6); physical
quality (3); Planning Policy (2); and architectural design (2) as shown in Fig. 10. [38] research
focuses on how local market squares in rural South-West Nigeria affect social development
principles including the sense of community. The study's physical criteria included economic,
social, and aesthetic criteria. The latter included aesthetic elements like beautification and
green space as well as social criteria like games, sports, nature, relaxation, and sightseeing.
Along with cultural heritage-based values like historical, festival, and ritual events, he also
used religious-based activities like prayer areas, convention centres, and retreat programmes.
He also made use of areas for community service. Subsequently, [37] examine the effectiveness
of a single-item test to measure someone's sense of community connectedness in capturing the
complexity of the main idea. He used the density of the population, respondent's type of
residence, views of neighbourhood issues and crime, and facilities nearby to measure the Social
Capital, Neighbourhood Characteristics, and Rootedness in the studies. Using three different
neighbourhood designs, while statistically adjusting for socioeconomic characteristics and
neighbourhood decision-making factors, the correlation between levels of weekly
transportation and leisure physical activity was examined by [35]. He evaluated factors such as
the layout of neighbourhoods (grids, modified grids, and curves), accessibility to highways or
major roads, proximity to town centres, places of employment, schools, or other services,
recreational facilities, street aesthetic appeal, street cleanliness, the quality of leisure
infrastructure, green spaces, and tracks, as well as a variety of housing options. [32] mention a
straightforward but overlooked measure, that shows how the built environment of the
neighbourhood is connected to an emaotional experience of community, is kids playing.

On the other hand, [30] research focuses on analysing how citizen empowerment and
participatory mapping might improve the planning process. Consequently, it is an effort to
assess the social and spatial experiences of the neighbourhood to look at the relationship
between those activities, their perception of the built environment, and their sense of
community. In this study, [31] make an effort to establish a link between a neighbourhood’s
sense of community and a number of criteria, including the geographical surrounds, cultural
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context, and socioeconomic elements in three particular places. Research from [39] examined
the connection between parents' motivations for picking a neighbourhood to reside in and their
teens' physical activity and [29] concentrated on the perceived environment in the study while
also considering mediating influences such neighbourhood social interaction and location
satisfaction.

Up to twelve researchers address the topic or primary physical component that is a study
connected to NBE that impacts the SOC in this neighbourhood as a reference to Fig. 10. It is
the study's most tangible aspect. It also demonstrates that this element has recently taken centre
stage in study, and that further, deep research is needed.

Numbers of articles based on five main built environment
factor from year 2017 to 2023

30
25
20
15

10
0 = = - u SE —r— [ ]

2023 2022 2021 2020 2019 2018 2017 total

I neighborhood s urban landscape physical qualities

Planning Policy I architectural design == total

Fig. 9. The number of articles is based on five main build environment factors that impact the sense of
community from the year 2017 to 2023.
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Fig. 10. The overall thematic review formulation on the neighbourhood-built environment that impact
the SOC.

Neighbourhood Pysical Environment

I NPE. Urban Landscape ‘ I NPE. Planning Policy NPE. Architectural Design

I NPE. Physical qualities

I NPE. Neighbourhood

Fig. 11. Neighbourhood Built environment factor theme based on the study.

i) Urban Landscape.

Six out of the twenty-five articles in this study, or the urban landscape, represent the
second-largest physical element as shown in Fig. 9. Adolescents' sense of community is linked
to positive experiences in public open spaces such as playgrounds and general peer social well-
being [40] while natural greenery, such as street trees and parks, and blue areas, such as oceans
and rivers, are characteristics of urban design that assist in alleviating these demands and
building social capital, according to [36]. According to [26], the present conceptual framework
is primarily concerned with investigating the immediate effects of personal characteristics on
the sense of community. He measured a variety of physical aspects in this study, such as
municipal amenities, food, shopping, and daily services, as well as sports and leisure facilities.
While [28] state that urban policymakers and planners are becoming more aware that urban
greenery may help residents of high-density cities enjoy an imrpoved quality of life by
mitigating the negative consequences of congested settings. [34] investigates the suburban
community's decline. It specifically examines how toponym changes affect the urban landscape
and sense of community. Finally Through the identification of five dimensions which are
person, place, people, perception, and process for the research Accessibility, social
infrastructure, open spaces, and places for routine operations are some of the physical metrics
taken into account in the place factor, according to Akcali and Cahantimur's pentagon model
for urban social sustainability published in 2022 [41] also taking into consideration the factor
of urban design, building type, density, mixed land use, and centre quality. Most of the studies
indicate that people who place a high value on their green or open spaces report greater social
networks, better social interactions, and increased safety and security.

iii) Physical Qualities
For the third element, physical attributes, [25], [42]-[44] are the primary factors for researchers
as shown in Fig. 10. [18] used three (3) main factors namely Aesthetics, Streets and services,
and Buildings. Major attractions, aesthetic pleasantness, artists' involvement in building
detailing, harmony, architectural style, and regional and distinctive features are some of the
physical aspects that fall under the category of aesthetics. Housing density, land use mix, street
link, and accessibility are the physical variables employed in [45] study as metrics. [42]
investigate whether transit-oriented development strengthens or lowers its sense of community.
Based on public opinions, [42] examined the ties between the existence of an urban train
system, the thought of neighbourhood gentrification, and the sense of community while [46]
study 2022 focused to ascertain how social activities in a quickly expanding suburban
neighbourhood centre relate to the built environment's physical properties. Observations of
behaviour, a range of building typologies and uses, mobility and accessibility, perceptions of
safety and security, population density, and physical spatial quality were all measured
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(particularly landscape, size, and café culture). Although this topic of physical attributes has
been chosen, it also encompasses all existing high-quality built settings, such as urban
landscape, neighbourhood, and architectural design. In general, the neighbourhood’s physical
condition can be beneficial to encouraging interactions with others and group activities.

iv) Planning Policies.

The physical design and layout of cities and neighbourhoods, according to conventional
town planning theories, may promote social interactions, neighbourhood links, and a sense of
community. Buildings, lots, blocks, cities, regions, neighbourhoods, districts, and corridors
may benefit from new urbanism design concepts [5]. [47] stated that there is growing concern
that the constructed form created by typical suburban architecture may be detrimental to its
residents’ psychological health, sense of community, and social well-being.This study
investigates the assertion that suburban neighbourhood development in Perth, Western
Australia, was designed using New Urbanist-inspired planning concepts. The indicators used
include Community Design, Movement Networks, Lot Layout, and Public Parkland. [27] work
seeks to fill this gap by offering an updated and comprehensive analysis of inner-city relocation
and by revealing the complex relationships and processes between residential satisfaction and
resettlement against a backdrop of overall residential inequality. In summary, implementing
neo-traditional neighbourhood design principles or wise planning helps a neighbourhood
promote a strong feeling of community and mental wellness. Fig. 10 showed the author
discussing Planning Policy in their studies.

v) Architectural design

Designing buildings in a way that encourages occupants to leave their homes and into
public places promotes social interaction [48]. People are more likely to be satisfied with their
area and have a stronger feeling of community when they see outstanding accessibility,
walkable street quality, beautiful architecture, and tranquil surroundings [29]. Two researchers
focus on architectural design as a built environment factor for their studies which is [17],
[49][17], [49]. The built environment, which includes urban planning, built environment, and
architecture and their surroundings, affects how people act and interact with one another [17]
and a physical component was used in the study to measure design elements like the use of
colour, weights, signs and street art, balcony areas, decoration of windows and displays,
architecture, size, and repair standards, as well as other decorative situations that deviate from
standard practises [49]. Finally, merging the research domains of urban sociologists,
community psychologists, and architects through symbolic interactionist ideas may be an
advantageous method for looking at the aspects influencing the feeling of community and
larger urban dynamics.

A proposed conceptual framework for the neighbourhood-built environment that
impacts the sense of community.

To continue the field's information development, the theme review generates recommendations
for new research. These propositions are demonstrated by reading, analysing, and defining
research in accordance with the conceptual framework in Fig. 12. Using neighbourhood-built
environment main variables as a measure that impacts the sense of community.
1) Neighbourhood factors are associated with physical activity, community satisfaction,
sense of community, perceptual factors, and community belonging.
2) Community satisfaction, a sense of community, and perceptual factor are all correlated
with urban landscape features.
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3) Physical quality factors are connected to physical activity and a sense of community.

4) A sense of community and a sense of belonging to the community are related to
planning policy factors.

5) Architectural Design factors are associated with community belonging.
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Fig. 12. Proposed conceptual framework of the neighbourhood-built environment that
impacts the sense of community.

A description of the author, the physical aspects of the neighbourhood-built environment, and

the influence on social and SoC are translated into a table based on the whole study mentioned
above as per Table 2.

Table 2. Comparison and compilation from various Author on Physical Environment elements that

impact SOC that are similar according to Kim and Kaplan (2004) 17 physical factors.

No | Source Neighborhood Built activity Sense of
Environment factor Community
(SoC)
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1 Ashraf, Ayad, | Built environment Overall SoC sense of
& Saadallah community
(2017)
2 Agboolaetal. | public open spaces adolescents' sense SoC
(2017) of community
3 Agboolaetal. | market squares Community social
(2018) attachment development
4 Schellenberg et | density of the population, | Social Capital, | SoC
al. (2018) respondent’s type of Neighbourhood
residence Characteristics, and
Rootedness
5 McCormack et | town centres, workplaces, | leisure physical SoC
al. (2019) schools, shops, or activity
services, recreational
facilities, street aesthetic
appeal, street a clean
environment, housing,
and the leisurely
infrastructure, green
spaces, and tracks
6 Rugel et al. natural greenery boost social capital | SoC
(2019)
7 Sun et al. Housing density, land use | Physical activity SoC
(2019) mix, street link, and
accessibility
8 Wang et al. resettlement residential SoC
(2019) satisfaction
9 Alhusban et al. | urban planning, built people act and SoC
(2019) environment, and interact with one
architecture and their another
surroundings
10 Molana & use of colour, weights, Community identity | SoC
Adams (2019) | signs and street art,
balcony areas, decoration
of windows and displays,
architecture, size, and
repair standards, as well
as other decorative
11 [50] [51] diverse architecture, and | higher levels of SoC

green spaces

social cohesion and
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community
participation

12 Ross et al. built environment of the | emotional SoC
(2020) neighbourhood experience of
community, is kids
playing
13 Saadallah's built environment sense of community | SoC
(2020)
14 Hooper et al. traditional suburban social well-being, SoC
(2020) architecture sense of
community, and
psychological
wellness
15 Ashraf et al. physical surroundings, neighbourhood SoC
(2021) cultural setting, and sense of community
socioeconomic features
16 He et al. transit-oriented Community SoC
(2021) development attachment
17 D. He et al. urban greenery higher quality of SoC
(2022) life
18 Willer (2022) | urban landscape Community SoC
attachment
19 Akcali & social infrastructure, open | social networks, SoC
Cahantimur spaces, and locations better social
(2022) interactions, and
increased safety and
security
20 Farahani etal. | building typology, social activities SoC
(2022) perceptions of safety and
security, population
density, and physical
spatial quality
21 (Du etal., view excellent Community stronger
2023) accessibility, walkable attachment, sense of
street quality, beautiful Community community
architecture, and calm identity, social
surroundings interaction,

Pedestrianism
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Table 3. Chart show the total number of physical environment elements used by different studies
from different authors and years based on Physical environment that impact the SOC.

2017
2018
2019
2019
2019
2019
2019
2020
2020
2020
2021
2021
2022
2022
2022
2023

year

Kim & Kaplan (2004)

total

Molana (2019)
Rugel (2019)
Sun (2019)
Ross (2020)
Hooper (2020)
Li (2021)
Ashraf (2021)
He (2022)
Akcali (2022)
Farahani (2022)
Du (2023)

Ranking

Farahani &
Lozanovska, 2014 |2014

(French et al., 2014) 2014
Ashraf et al., 2017
Agboola (2018)
Webb Jamme (2018) 2018
Schellenberg (2018) 2018
Kujawski (2019)
Alhusban (2019)
McCormack (2019) 2019
Saadallah (2020)
Huertas-Delgado (202: 2022

source

Neighbourhood places

club house/ recreational
_— 1 1 1 1 1 1 1 1 1 1 1 13 1
facilities
Planning Strategies
residential density 1 1 1 1 1 1 1 1 8 5
i i I
distance between sidewalk and 1 1 1 1 1 1 6 ©
home
mix of housing types 1 1 1 1 4 7
overall layout 1 1 1 1 1 5 6
street layout 1 1 1 1 1 1 1 1 1 1 100 4
overall size il 1
on-street parking 0
lot size 0
arrangement of houses 0
Urban Landscape
1 1 1 1 1 1 1 1 1 1 10 3
lakes, greens paths
street trees, landscaping 1 1 1 1 1 1 1 1 8 9
1

street width 1
Architectural design and
physical quality

s
I
=
s
I
-
=

architectural style 1 1 1 1

10

overall design quality of houses 1 1 1
11

block size 1
garage location

o|N|w|o|o

8 7 9 4 0 4 0 2 6 2 3 2 3 1 1 3 2 5 5 4 5 5

Based on the Table 2 and

Table 3, the physical features that were most found to contribute to a sense of
community were club house or recreational facilities, architectural style, residential density,
street layout, lakes and green paths, overall layout, mix of housing types, distance between
sidewalk and home, street trees, and landscaping. On the other hand, overall size, on-street
parking, lot size, arrangement of houses, garage location, and street width were the physical
features that were least commonly found to contribute to a sense of community.
The total number of physical features identified was 81, with 22 unique sources across a range
of years 2014 to 2023. The physical features were identified from a variety of sources,
including academic articles, planning documents, and design standards.
In conclusion, these findings suggest that the physical design of a community can have a
significant impact on the sense of community felt by its residents. By prioritizing the physical
features that are most strongly associated with a sense of community, designers and planners
can create more vibrant and cohesive communities.

Variables from the study.
We discovered that there are numerous formulations as follows based on the 17 physical

factors from Kim & Kaplan 2004 and utilised as a reference for research from other sources
that also employ physical factors that impact SOC.

We discover some physical characteristics that are the most to the least important from various
studies in the table above. The most physical aspect recreational facilities factor which has a
total of thirteen (13) as per used by [17], [30]-[32], [35], [37], [38], [41], [44], [52][19], [53].
The second most physical factor is architecture style similarly, which is used by 10 researchers
[17], [31], [32], [38], [41], [43], [44], [49], [54][19] Similarly used from the third to furth
physical criteria 10 times each, roadway design, and lake and garden paths. Eight researchers
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utilised this study, and street and landscape trees were the sixth most frequently used while
residential density is ranked as the fifth significant physical factor affecting SOC by eight (8)
scholars. Six researchers utilised the distance from the house to the pavement for this study,
placing it in seventh position. Overall layout, mixed of housing type, overall design quality of
house and block size are ranked from eight to eleven.

Residents' sense of community has been proven to be affected by the establishment and

upkeep of recreational amenities in neighbourhoods. According to research, an individual's
engagement with the local community is positively connected with the physical closeness to
community resources, especially recreational facilities [55].
Additionally, the availability of green spaces and recreational amenities has been highlighted
as key components in creating a feeling of identity and belonging within communities [56].
According to research, providing community amenities encourages individuals to walk more
[57].

Gardens, lakes, and parks in public places have a huge influence on the sense of
community in a neighbourhood or city. They serve as a gathering place for people to socialise,
relax, and participate in leisure activities. Those who use public green areas daily get several
health benefits. Exposure to nature has been found in studies to reduce stress and anxiety,
increase mood, and stimulate physical activity. Time spent in green places can also help to
decrease blood pressure, enhance cardiovascular health, and increase the immune system [58].
Opportunities for social contact and community development are provided by public green
areas. They serve as a gathering place for individuals of all backgrounds to interact and take
part in leisure activities. People can meet one other, become acquaintances, and develop
connections in green settings [59]. Individuals and communities gain greatly from public green
places such as gardens, lakes, and parks. They help physical and mental health, the
environment, and can be economically beneficial. Furthermore, they contribute to the
development of a sense of community by facilitating social contact, developing a sense of
belonging, and encouraging civic involvement. Investing in public green areas is thus not only
an investment in the environment, but also in the community.

The use of technology-mediated communication may also have an influence on people's
feeling of community. Studies have shown, for instance, that while social media and other
online platforms can help people in geographically dispersed communities connect and
communicate, they may also cause a decline in face-to-face interaction, which is essential for
creating and maintaining strong communal ties [60]. Hence, while planning infrastructure,
public places, and communication platforms, it is crucial to take the density of a community
into account and how it affects people’s feeling of community.

The degree of social connectedness people feel inside a given group or community is
referred to as a person's sense of community. People's feeling of community can be
significantly impacted by a neighbourhood’s density. According to research [61], high-density
communities, such as those seen in urban regions, may cause a decline in social contact and
lower levels of community cohesiveness. This is explained by elements like constrained
physical space, greater competition for resources, and a lack of places for collective meeting.
In contrast, low-density communities, such as rural areas or small towns, may promote higher
levels of social interaction and a stronger sense of community because of things like larger
physical space, greater accessibility to communal gathering spaces and resources, and a smaller
population of people with whom to interact.

While one of the primary elements cited by research addressing the physical influence on SOC
is the overall layout or planning of an area. The sense of community within a neighbourhood
or development may be significantly impacted by developing a community-oriented layout
design. A sense of community may be fostered among residents by incorporating features like
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common spaces, pedestrian-friendly paths, and plenty of lounging spots. A sense of ownership
over the place may be fostered and an atmosphere that really represents their wants and wishes
can be created by incorporating community members in the planning and design process.
Planning a neighbourhood layout is an important part of developing a cohesive and supportive
community. Neighbourhoods may build a deeper sense of community by prioritising the needs
and preferences of community members in layout design, eventually promoting better social
cohesiveness and resilience over time. Additionally, while creating a neighbourhood layout, it
is critical to consider elements such as accessibility and inclusion. These might involve
including wheelchair ramps, accessible parking areas, and seats with backrests to accommodate
those with impairments. The overall layout or planning of a community has a considerable
influence on the residents’ sense of community.

According to several academics, the most important component is a diversity of housing
types. A mix of housing types can have a variety of effects on the sense of community. For
example, it may foster a more varied community comprised of people from various
backgrounds, socioeconomic levels, and ages. Because people have diverse experiences and
viewpoints to offer, this variety may lead to a more active and interesting community.

Second, a variety of housing types can promote greater connection and socialising

among community members. People are more likely to meet into each other when walking to
and from their homes, or while enjoying shared amenities such as parks or community centres,
in a neighbourhood with a mix of single-family homes, townhouses, and apartments. This can
lead to more spontaneous encounters and sociability, which can contribute to the development
of a stronger sense of community.
Finally, a diverse range of housing types might result in a more equal allocation of resources
and services within a community. For example, in a neighbourhood with a variety of housing
types, there may be a combination of public and private amenities available to all members of
the community, such as parks, community centres, and libraries. This can contribute to the
creation of a more balanced and just community in which everyone has access to the resources
and services they require to prosper. Overall, a range of housing types may have a substantial
influence on an urban area's sense of community by fostering a more diversified, sociable, and
equal neighbourhood.

Researchers agreed that the overall design quality of houses constitutes a physical
component. This illustrates that quality is a physical factor that affects SOC. The design quality
of houses has a considerable impact on a neighbourhood’s sense of community. It has an impact
on how people view their living environment and interact with one another. Residents benefit
from good design because it encourages social interaction and a sense of belonging. Homes
with aesthetically appealing facades and well-designed exterior areas that are in tune with their
surroundings provide a pleasant impression and a friendly mood. These elements encourage
inhabitants to spend more time outside, participate in activities, and socialise with their
neighbours. Poorly built houses, on the other hand, might have a negative impact on the sense
of community. Homes that are physically unpleasant, have minimal outside space, and are not
in harmony with their environment can cause people to feel isolated and disconnected. This
might result in a lack of social engagement and a sense of alienation from the community. As
a result, it is critical to examine the general architectural quality of houses in a neighbourhood
to foster a sense of community. This may be accomplished by urging developers to incorporate
communal spaces, green spaces, and outdoor facilities that promote social contact. Moreover,
zoning and building laws can be implemented to guarantee that dwellings are created in
harmony with their surroundings and contribute positively to the general beauty of the
community. Finally, the general architectural quality of houses has a substantial influence on a
neighbourhood’s sense of community. Well-designed homes encourage social interaction and
a sense of belonging, as well as contributing to the general beauty of the neighbourhood. To
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stimulate social contact and a strong sense of belonging, it is therefore critical to consider the
design quality of houses in any development plan.

Additionally, there is a physical component that Kim & Kaplan initially employed,
which comprises overall size, on-street parking, lot size, layout of the home, and garage
position. However, it is now used twice as often and is less frequently used until 2023.

Based on this investigation, it was discovered that from year 2014 to 2023, various
physical variables were employed less frequently. Of the 17 physical factors used by Kim &
Kaplan, only eleven have been applied thus far: club house/recreational facilities, residential
density, distance between sidewalk and home, mix of housing types, overall layout, street
layout, lakes, green paths, street trees, landscaping, architectural style, overall design quality
of houses, and block size. The six additional physical variables which is total size, on-street
parking, lot size, home layout, street width, and garage location were less often employed in
research conducted between 2014 and 2023. In summary, this study concluded only eleven
physical characteristics that are still often employed in current research as per Fig. 13.

Physical

Character Commonly used club house/ recreational facilities
from 1995-2023 residential density

Aictanrn hahainan cidmarmall, and
G0l 1ICC UC Vv el SIUCVVAIR Qriu
n\.i.\/. n'F hf\l |l‘i|"l“ H\mnc
I'U”I 1 11vuvlil IH L H\J\.’
vnvall laviAnt
UVCIdi iayout
ctrant laviAanit
ouLLLIdyUutl
I’JI/QC‘ nrannc Nnathe
TUnv o, 1Tvvliv PMLI [18)
ctrant trane  landeranina
SULUL UClo; 1diiuoLapiny
architnntiiral ehidn
wul \JIIIL\J\ILUl%I \JLylb .
f\\IDI”JII Aﬂclﬂn ﬂllﬁllf\l n'F niLicenc
vvueilun _u\.\)lsll \aluullL viI 11IVUuvLo
hlacl, cizn
NIVUIN Vi

Less used from overall size

on-street parking

lot size

arrangement of houses
street width

garage location

Fig. 13. Neighbourhood physical character commonly used and less used based on Author study.

CONCLUSION

In this article, two methodologies from the 25-research reviewed in the study were used.
The first portion, titled "Quantitative,” centred on data that was statistically extrapolated from
ATLAS.ti 8. Regardless of growing interest in the subject, there isn't a review paper that
considers how the built environment affects a sense of community. According to Kim Kaplan's
seventeen known physical factors, which were used to formulate the study's main question,
“which physical aspects have the most influence and how many factors are still important that
impact to the sense of community to adapt at this moment?”” we can categorise the factors into
five categories: neighbourhood, urban landscape, physical attributes, planning policy, and
architectural design. Only eleven of the seventeen physical parameters proposed by Kim &
Kaplan have been employed thus far: clubhouse/recreational amenities, residential density, the
distance between the sidewalk and a home, the variety of housing types, the general layout of
the street, lakes, greenways, street trees, landscaping, architectural style, the overall design
quality of the homes, and block size. Less often used in studies between 2014 and 2023 were
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the six additional physical factors total size, on-street parking, lot size, home layout, street
width, and garage position.

Even though the nation is still growing there is still a chance to build a neighbourhood
that will foster a feeling of community and benefit both the neighbourhood and the nation.
Even though several physical components might impact SOC, the study must continue to
uncover the most innovative and effective ones. On the qualitative, thematic side, it is
additionally emphasised how important it is to describe how the neighborhood’s built
environment contributes to a sense of community that helps both the local community and
society. Numerous articles advocate NBE to support the SOC approach and as a framework for
describing how the implementation process works.

This article's primary contribution is a review of the research on how NBE affects SOC.
The practical aim is to enhance or add additional NBE elements that influence SOC and benefit
the local community. This article presents recent research that is crucial for understanding how
NBE impacts SOC theory and how it is applied to the fields of physical planning, built
environment, and social aspects. Consequently, it is essential to research the most recent NBE
and SOC frameworks. To have a good effect on the neighbourhood, nevertheless, it must make
clear how NBE and SOC are related by examining the theoretical framework to reduce its
negative impact on neighbourhood social life. Knowing which physical elements most
effectively influence SOC holistically is crucial to achieving a better result. It is intended that
by applying the physical aspects of NBE to this SOC successfully, it will be possible to use it
to develop a neighbourhood suitable for the surrounding region.
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Xypaanryu

Azu HomxoH nanaita 6yc Hytart YeneeT xynangaansl xamuidp (UXX) He Xynangaa
XOPOHT'e OPYYJIaNThIH OOJIOT0, SAUNMH 3aCTUWH UHTErPALbIH YyXajl OypaJIIdXYYH X3Car 00K
OaifHa.

Momnron Yic Oyc HyTTUIH 46J06T XyAalgaaHbl CYJKIIHI HATPH OPCHOOP OYCHIH
X3MXI9HUM 3AWNH 3aCrMiH MHTErpanaa opox Oomomx Oyi 6ok Oapaa, yHIUMIATIHUN
yaHap, 6pceJI1ex 4aJBap, TEXHOJIOTH, NHOBALMIH YaJaM>k HOMATIDXIIC Ta/HA XO/16JIMOpPUIH
XyBaapuilH JarHaiT XUHIIA ypT XyramaaHbl OM3HECHHH ereex, OJOH YJICHIH XOpPOHI®
OpYYyJaJT, TEXHOJIOTHITH JaMXKYyJIaiT ecd, XyJaJlJaaHbl IYPIM XsJI0apIIvH 3JI3B XOpUT apra
XOMK3) apuiax CalH TaiaTai.

Momnros YIIC OJIOH YUTJIIIAP HATIH 33PIT UHTErPAIlU]l OPOX WX HOOI OOJIOIIIO0TOM
3K Y32k OaliHa. bunHuit 6alranuiin 6asuruitH Heell XMMra3 1 ra3ap 3yiH Oaiipnan TyxaiinOan,
X0€p TOM 3aX 333JIMIH JyHJ OPIIIOT Hb O0JIOMMK OOJHO.

Tyaxyyp yr: Yemneer xynanmaanbl xammmddp (UXX); HomxoH mamaiiH TYHIUIIIHITH
x3mmap (TPP), byc nyTruitn mwx OypaH 31uitH 3acTuitH TYHIUTIMAH X3maisp (RCEP);
3yyH ©OmHen AsuiiH opHyyabH Xoi1600 (ACEAH)
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Opuma

MoHros yJchH rajfaaja 0oJUIorbiH Yur OapuMkaaHbl YHACOH O6apumt ouuurt “XXI
3YYH eapcaap O03IXUll 0aXUHO OasAapuwiun Yiam Oyp MIJAHC, WUHHCAIX YXAAH, MIOIINIUUH
MEXHOJI02U YCPIHRYU XO2HCUH, YIIC MOP, IOULIH 3ACCULIH UHMESPAlY OP2ONACUNC, VIIC XOOPOHOLH
xXapunyan xamaapan eynseuupy oOatina. ONOH YICbIH XAPUIYAA OH2OPCOH 3VVHbI CYYAULH
Xa2acvlH X0Ep MYUIm YeutHx29C 2pC 00puno20ne0. XO2HCIUlH WUHI MOMOOXOH MO8YYo
mMooopU, 0JIOH VICbIH XAPUIYAAHO MIO2IIPULH Y3YYAIX HONOO 6COX XaHonazamai datiHa ™ TIx
3aacaH OaiiHa [1]. OHeemep MasPIIMI XMWUTI3A YHIICHUH 3pX allMl TYYHWIdH rajaaaj
XyJajaaaansl guoepamwian O0JI0H YHAICHUN YHIABIPIDIUNT XOTKYYJIdX OOMIIOTO 339PTHitH
ysI1aa araaji 3epusieec YYI9H Oararyit copunTToi Tynarapu Oyi aBa Azu HomxoH namaiin 6yc
Hytart Yeneer xyaanmaanbl xammmdp (UXX) He Xynangaa »AuiH 3acar, XepeHre
OpYYJIaJTBIH OOJIOTHIH YyXajl OypaJIIdXYYH XI¢AT O0JpK OaiftHa. ©aree Tyc Oyc HyTarT OJIOH
tant 6a xo€p TaneiH HUUT 80 opunm UX X yimamimk 6aiiraa ToAMATYH HUII OJIOH XAIAJIIIIP
Oaiiryynarjax maranjaa siBx OaiiHa. byc HyTTHitH yic opHYYyl €6pHilH OpHBI DAUNH 3aCTUIHH
XOKIIMHH OHIUIOT, Tagaaj XyJallaaHbl SKCIIOPT, UMIIOPTHIH OYT31l XUHI33/] TOJUIOX TYHIL,
TOOHUA Oalip Cyypb 33parmil ysuiayynan HomxoH mamaitn TyHmummwitH xamimdp (TPP,
Trans-Pacific Partnership), byc HyTruiiH mx OypaH 3UiH 3aCrUiH TYHIUIIMUH X3JI3I1I3D
(RCEP, The Regional Comprehensive Economic Partnership), A3su Homxon nanaiin deneet
XyAaJ1aaHbl XIAJIRIPUIAH acyyalljl XaHJaK UPCIH OHIUIOTTOM.

Homxon panmaiin TyHUumauitH xammp3p (TPP), Hb o0H yiCBIH 3AMIH 3acTUiH
XapuilaaH Jaxb TOMOOXOH LIap XYp33T XaMapcaH XA JIILIPIPUNAH HAT TIK Y319 Oereen
HOTJIPH OpPCHOOP THUIIYYH OpPHYYJaJ OSKCHOPTBIH XOHTeJIeNIT 3UI3X, XOPOHIre opyyJard
TATyyAbIH MapraaH IIMAIBIPIIX CHCTEMJ Xamparjzax OoJoMk OypIdX TYYHWIDH 31
X3I3MLPAPT TapbIH YCAT 3ypax Hb OYC HYTIHHH XyAaj1aaHbl JIMOepaIwIaibIT IIMKNK OyiH
WiIpaa 600X yyXaj a4 X0JI00TA0ITOM ICaH Oailp Cyypuir THITYYyH OpHYY OapUMTaIK UPCIH
ax.

TPP-33¢ ragna TyyHT3# 33paripH upcaH  ACEAH- b1 rumyyH opnyya bpynei,
Kambox, Muanones, Jlaoc, Mamaii3, Mpsamap, @ununnuna, Cunranyp, Taimann, BeeTrHam
TYYHWIdH ABcTpanu, XsaTtaa, DHATXor, AnoH, Omuen Cononroc, [luns 3enanyg 33par 6 yic
Oartaxx Oaiiraa byc HyTTUiH WX OYp3H 3UiTH 3aCrUiH TYHILIJIMHH X3m33p (RCEP)-niin
axman 2012 onst 11-p capn Kamboxkun 6oncon ACEAH-b1 [[9571 XdOMKIIHUHE yyI3anT 133D
anban €coop TaBUTKIY. Hoanrron »x cypBamkua MdaddicHp “2022 ouwvt bationaap 3.4
mapoym xyn am, 49.5 ux naso am.ooanapmau mouysx JJHE (GDP) myc RCEP-utin euwyyn
OpHYYOao xampazoadic dauna.” [2]. DamiiH 3acruitH Tanaacaa RCEP winyy ammrrait xsauii
00JIOBY 1PIPX XOEP XA Hb Oue Oued yryHCraXryid, XapyuH 4 HOXOX araajl yJc OpHyyaas
WIYY 46JIeeT3M Xyaanaaa Xuiix nqasxap 6omomk Oypayynk OaitHa xaoma5H ACEAH-b1 nx3HX
TUIIYYH OPHYY] Y32 Oaiiraa 00J101TOM.

3yyn Omuen AswuiiH opuyynsiH Xondoo (ACEAH) (anrnumap- Association of South
East Asian Nations) — 3yyn ©Omuen Aswuiin 10 opHBI 3acruiiH ra3ap XOOPOH/BIH YJIC Tep,
SIMIH 3acar, COENBIH XaMThIH a)KUJIaraaHbl Oyc HYTrUitH Oaiiryysurara. banrkok xotHoo1967
OHBI 8 tyraap capblH 8-HJ TyXalH YeuiH TaBaH opHbI ['amaan xapruiid caina Hap MHOoHE3HniH
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Anam Manuk, Mamaitsuiin A6ayn Pazak, Cunranypsein C.Pamkaparaam, Tainanaeia Tanart
Kxoman, ®ununnunast Hapumco Pamoc vap “ACEAH-ub1 TyHxarnan”-a rapblH yCar 3ypcHaap
ACEAH 6wuit 6oncon xam33H y3mor. \"banrkokeiH TyHxarnman” TraAr’sp Hb OJIOH HUUWT
cymnaauna wiyy Maamar/. Tyxaitn opuyyn Oyc mytart KoMMmyHH3M maarspax aiimac, Oyc
HyTarT HOEPXJIOO Xajarajgax OoaJoro sByyJkK OaiicaH UX TYPHYYHA3I UTIAXTYHA XYpC3H,
TOTTBOPTON OalJIIBIT XYCCAOH, DJMHH 3acraa XerKyyJIdX COHUPXOJN eHaep OaiicaH 33pruiir
cymnaaung ACEAH yycan Gaiiryymarjacad yHACOH manTtraad rax y3a3r. ACEAH-HbI yperan
601 1961 oun Oaiiryymaracan @wrmunuH, Manaii3, Taianaslr HATTrICAH 3yyH OMHO[
Asmiin Xo1000 /ASA/ HapToii Gaiiryysuiara 6aiican. Munonesuiin banu apan 1393p1976 ona
OOJICOH aHXHBI 1331 XOMXKIIHHH YYJI3aIThIH yeap 3yyH OMHea A3u 1axb Halipamiai, XaMThIH
axwaraaasl  6ogoH ACEAH-uer  TynxarnmaneiH Tyxaid [apas  OairyyncHaap yr
OaiiryyJutarsiH 3pX 3YHH YHACUIT TaBbKI).

Hapaa Hp 1984 onbl 1 nyraap capsin 7 -H1 bpyneii-Jlapyccanam, BeetHam1995 onbl 7
nyraap capbid 28-H1, Jlaoc, Mbstamap 1997 onsl 7 myraap capsin 23-H1, cyyiaa Kam6ox 1999
oHbl 4 nyr33p capbid 30-H1 HArAc3Hp ACEAH 10 rumyys opHoOc 6ypaasr 00JICOH TYYXTAH.
2002 onx 3yyH Tumop axuriard 6ojox XyconT rapracaHaap Ilamya mmes I'Buneit, 3yyH
Tumop xoép ync ACEAH-HBI axuriardyuiia cratycTai O6aiiHa.

ACEAH-HBI TUIIYYH OpHYYABIH HUUT Ta3ap HyTar 4.4 cas aM JepBOJLKUMH KM. MeH
THIITYYH OPHYYIBIH HUHT XYH aM Hb 625 opunm /2016 onbl Oaiiaap/ cast XyH OyI0y IDIIXHITH
HUUT XYH ambIH §,8% 3330k OaiiHa.

ASEAN Association of South East Asian Nation

Thailand  Singaporo.

Fig.1. Asian countries in the World state map. Adapted from reference [2].

ACEAH 6on ©OapaaHbl, YWIYHITI9HUNA, XOPOHT® OPYYJAIThIH, XOPOHTUUH OOJIOH
QKWUTAX XYYHUU "9eseeT coymoo Oyxuii ,,ASEAN Economic Community” (AEC) Oyroy
SAWIH 3aCTUHH HATAMAI Oyc Oaiiryynaxaap axwiiax Oaifraaraac rajHa Xl JaMHacaH 3aM
TIIBpUKH O0OJIOH »puMM XyuHud “Ux Mekonruitn mpa Oyc” 33par epreH majaiirai
TOCIYYIUUT XIPIrKYYIIXIIp TeleBiex OaiiHa. TyyHWdH caHXYY, BATIOTBIH WHTETPAIlbIH
HAI 3yrmupu Oyit axman 6omox Chiang Mai Initiative Multilateralisation (CMIM) rax 33par
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Hb BJIIOTBIH XaHIIUWH HOLTOH X3J03113/193C yPhAUMIAH COPTUIIIX XSAHAITHIH MEXaHHU3MBIH
39PATIPY HMX XOMXKIIHUU XOPOHTHMH HOeUUHTr OYpAYYJCIH CaHXYYTHiH 0a BalllOTHIH
WHTErpaluiiH JPBIIWITIM XaHJulara ydpaac 3H3 Hb sBaaHJaa A3MIH BalIOThIH caH O0JIOH
XOIKUX UPIdAYHTIN Ik y3H. OH3 Tan 133p ACEAH-b1 “epretren” 6ytoy ACEAH+3 rax
apra xovxka9HUN XypadH1 BHXAY, Omuen Cosnonroc 6omoH Snon Yiac HaamTal XaHIax
OaliraaruiiH rajHa 4eseeT XyAaJAaaHbl X3JIILPIPUMH CYIDKIIIIIPI3 NaMXKyyJlaH JIIXUNH
XaMI'HHH TOM 46J16eT XyJalgaanbl Oyc 600X TyylITaid 3aM 133p OaiiHa 3K ITYTrHK OOJHO.
MHracH?p 9HA 3Bcan 3yYH A3UiH TYJIXYyp Oalryysuiara 60J0H XOTKUX OOJTOMKTOM.

ACEAH+3 Hb yp AYHT?# HHTETpallbIH Y ABIBIH KaTaTU3aTOP 000X UPIDTYHUTIUrIIC
ragHa Oyc HYTTUHH YJIC TOPUHH MapraaHbIl' 30XHIlyyJaxX (0J00XOHI00 OypaH amuriaaryi)
noteHuuantail araag ACEAH+3 mexanusm Hb TyXaiH yJIC €0pHitH COHUPXO0JIO0 Xamraanaxas
TOTTBOPTOH TYIIHMT TYJATYyp 000X OomoMkTON.(DH? HB Tyxannoan dununmua Yiic 6010H
BHXAVY-bH X00pOHJIOX Ta3ap HYTTMHH MapraaH I33p TOJ XaparicaH). DH3 OyxdH 0oia
ACEAH+3 up MOHTOBIH XyBbJI OYC HYTTUIH WHTETPAllUiiH YYAHIC MIIYY OHOBUTON Oaiik
00JIOXBIT XapyyJK Oyil YHIMIIUIATII HOTOJTOO.

6 56
52
49
5 48
45 45 .,
4
3.2
3 26
2
1
0
ASEAN+3 Plus-3 ASEAN

m2022e »2023F w2024f

Fig. 2. ASEAN+3: AMRO Growth Estimates and Forecasts, 2023-2024
(Percent year-on-year) Note: e = estimates; f = forecast. Regional aggregates for growth are estimated
using the weighted average of 2021 GDP on purchasing power parity basis; https://amro-
asia.org/asean3-regional-economic-outlook-2023-in-five-charts/, Adapted from reference [3]

Conmanmuct narepp 1990-391 OHI HypaH YHaX OJIOH YJICHIH Oaljana TYH3THHA
eopwientyya rapcaHaap ACEAH rumryyauifa 3TH33133 TAI9H eprexXyyidX, [Maaliu]l XaMThIH
XWlaraaraa ryH3ruipyysIsx COHUPXOJ Hb yjaM MIPBXWKCIH. 1990 onn 6yc nyrartr AHY -
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bIH OYX TaJbIH HOJIeer cyipyyJsax 3opuiaroop Mamaii3 YiceH 3yrasc ACEAH-uBI rumyyH
opuyya 133p BHXAY, SInon, OMuen CoslOHTOCHIT HATTIACHH “3yYH A3HITH DAMiiH 3aCTHITH
3eBnen” /East Asia Economic Caucus/ Oaiiryynax caHan I3BIIYYJCoH Oaiipgar. I3y AHY,
SINOHBI ACOPTYYIPATIA Tydrapuy caHaauuwira MyxapAajij OpcoH OOJOBY THIIYYH OPHYYA
caHaaraa OpXuiryi xeeuenaceHudd ayHa 1997 ona 3yyH A3uiiH dAMIH 3aCTHIH XSIMpaJIbIH
napaaraap Manaii3plH 139p aAypacaH caHaaumiara Ywuanrmaii-n copraxk ACEAH 6oson
ACEAH+3 /Xsaran, SInon, ©OmHen CoiaoHTroc/ XOOPOHAOX AAWHH 3aCTHHH HMHTETpawIaibil
TYH3THAPYYIIX3/] YuridcoH Unanrmaiin canaaunira /Chiang Mai Initiative/ “ACEAH + 3”
"ASEAN Plus Three" racan oinront 6uit 6oscon [4].

Mouron Yiic razap 3yiiH 6aiipuuiaapaa 601 OMHe A3HifH OpOH OHII IA3TTIH Maprax
apraryid. YyHs3c ragHa m3p aypacanuisan ACEAH-bl MHTErpaim H3J33]1 UX  yparuuiaH
XOIKYMXCOH Oairaa. ['9m33 4 racon Monron YiceH XyBea 3yyH Omuet Asmitn ACEAH+
TOMBEOJUIBIH IapaadrifH OPOH OOJIK HATIPX OOJOMKHMNT CYBII'WIdH XailK, HyXalTai aBy y33Xx,
eopeep x21031, ACEAH+3 Tombomneir eprerren ACEAH+4 0Goaroxsir xuunix
maapanararaid 6aiHa. Yyawid Ty Monrron Yiic ACEAH+3 —bH 037X9HI3 X3PATrKYYICOH
MHTETPALUNH JIBUUIMIT HOXOX TYHIPX OYyIy TYYHI BJICOH OpPOX HHTETPALbIH IPIdriIdp
TaBUTAAX IlaapJyiara, MaIryypyyabll alb 000X XaHraxaja UpI3aYHH OO0IOr00 YUIiIyYJIdH
QKUIUIAX X3PpArTai. DHA YyIH3C MoHroa Yic 0J00ruiHX00c00 Wiyy TyylITaiiraap eepuiiH
SAMWH 3aCTUMH Y1 axwusularaa OOJIOH TaJlaajiblH XOPeHTe OpYYIAIThIH OPYMHI YJIIMXK
caikpyynax, sjaHrysa Xyyib 3pX 3yHH TOrTBOPTOM OalIBIT XaHTaX, XYH CYpTJIBIT apuirax,
XyJajlJjaaHbl XOHIeJedT, APYUM XYUHUH XaHTaIT, 3aM TI3BPUHH 137 OYTAL 39pruiir
caibkpyysax O0JIOH UPr3IUIHX 3 00JIOBCPOJIBIT II3IUTYYIIIX3] TOMA aHXaapax Iaap/iararai
Hb oisromktoi roM. Uiimn royasl emHe 0un ACEAH-b1 runnyyH opHYyA TOJUIOH CaHaauujcaH
Oerees eMHir Hp Oypayy/DK Oaiiraa byc HyTruilH nx OypaH 31MHH 3aCTHIH TYHILIJIUNHH
x3mR3p (RCEP)-T HArapH 0pox Hb 3yHTIH Mok Y32k OaiiHa.

ACEAH Hp rumyyH OpHyyJblHXaa OSIUNHH 3aCTMMH XOIJKWJ, HMHTErpalyliajbir
yyxajgJyuiiaxaac rajiHa Oyc HyTTHHH 9HX TaliBaH, TOTTBOPTOM Oaiiiana 6araryii anxaapd UpcaH.
3yyH OmHen AsuiiH OyC HYTTHHMT IOMHIH 39BCIr3C aHTH] Oainrax yyaa3dc 1995 onbrl 12
myraap capslH 15-u7 “Llemuiin 339Bcrasc anruj 6yc 6aiiryynax 3yyn OMuen Azuiin ['3pa3”-H1
/Southeast Asian Nuclear-Weapon-Free Zone Treaty / ruiiryyH opHYyyA rapbiH YCOT 3ypCcaH.

YyH?3C rajiHa IPIXUi HUHTUHH aHxaapJibiH TeBJ Oaiiraa Oaiiraib xaMmraangax, HOTOOH
OpPYMH 32p3T YIJI X3PII'T ©OPUMH I'ICIH XyBb HAIMPI3 opyyJk upcoH HYD eepuitn Epenxnii
Accambneiin oponuox axurnaryuiita craryceir 2006 ong ACEAH-n, xapun ACEAH “apua
X2JIIPIHUN TYHII -uiiH ctatyc HY b-1 onrocon GaitHa

A3suiin xerxiuiH bankHbl cynanraanaaac xapaxan 2021 onsl Gaiiayiaap A3u HOMXOH
JAJIaifH OpHYYABIH Tanaa xyaangaang XAA-H OyTasradxyyHuid XyBsa 46% Hb OypaH, 28%
Hb X3COIYMIICIH X3J03p33p, MeH Yiasap yimuunrasuuii 41% Hp OypaH, 25% HB ssMap HAT
X9Mk39r39p UXX-T Xamparpkas [5].

Mouron Yic Oyc HyTruiiH 4es1eeT XyAanJaaHbl CYJDKIIHA HATAPH OPCHOOP  YKUKHT
TYHJ YIIABIPIAIMMH XOKIUNT APMKUX TOITOJIOOT 03XXKYYJdX, TYYHA X666 ax axyur
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WIYY TYJIXYY XaMmpyylax, XyJnajujaa YWTUWIrdHUKA JuOepamdiagbll  HAIMAIIIYYIDX
YUHTAICHIIP OYCUIH XOMKIIHHUIN HAT/ICOH SAMIH 3aCTUHH UHTETPaIa] opox 00JI0MK Oy 00K
Oapaa, YHITUUITI9HUN YaHap, ©pceIiex YajaBap, TEXHOJIOTH, MHOBALIMIH YaaMkK HIMATIDX33C
rajiHa WIYY ©pIeH 3ax 3331 HI9IAPH). TYYHWISH X610JIMOPUIH XyBaapuiH JarHaAT XUNIId
ypT XyrauaaHbl OM3HECUHH ©reeX ©CeX, OJOH YJCBIH XOpOHI® OpyylalT, TEXHOJIOTMHH
JaMXKyYJIalT, HyTaruryyiaiaT XUUTIPH XyAaidAaanbl JypaM XsUIOapIIuH 3J/19B XOpUT apra
X3MXKDI3 apuiiax caiiH tanrtail rax oM. [pnxuiiH Xynangaansl OaiiryysularblH THIIYYH OpOH
MepTiee Monroi Yic onooroop noHooc eep ssMap 4 yJICTail 46106T XyJalJaaHbl XJIILRIP
Oaiiryynaaryii Oaiiraa 1OpbIH TaHI[ yic Oereen \Oueerwitn Oaitmmaap BHCVY-taii UXX
Oaiiryynaxaap CyJajraaHbl &KW, X333 XUk OaliHa\ 9HY Hb FOYHBI ©MHO 3YYH A3u yiam
Oyp HAMAIrIPXK Oyl uYenmeeT XynanJaaHbl OJIOH YJICBIH X3JINILPAPYYAUHH OJIOH YJICBHIH
x3m93p “,,Noodle Bowl* raruwmiin [3] ayHmax HIMrH OHIIrORPOIT 0OJIOH Xapariax Oaiiraa Hb
Hyyl Oumn oM. XapuH HHTErpauuiiH siMap Xd03puiir MoHron VYic TOpryyH S3THI3H[
XIPATKYYIIX ECTOM BD THAT aCyyJT HAJIIIJ IPCIAATIN Oaiiraa. DIUAH 3aCTUHH dyXal
TYHIIYYIT3HMI33 X0€p TajblH 4eseeT XyAalJaaHbl X3JAILPIPUNH CYJDKI? Oaliryynax Iax
yapMaix Hb OMJHMIA XyBbJ THHM Y 36B 3YWJI OUII K Y3HI. Yuup Hb MoOHTOI YIIC 36BX6H
allIUIT MAITMAaJI J133p CYypUIICaH, XKUKUTXH 0eree]l CyJIXaH XOIKCOH 3UIH 3acartail OpHbl
xyBpZl BHXAY, OXY 33par eepuiiH myys 31uiiH 3aCTUHH Xamaapall Oyxul yicyyarai sipua
X3JIDJIIP XUHX3]] aHXHaacaa JI CyJ1 Iopoi Oaiip cyypbTail 6aifx Marajanrtai.

Homxon nanaiin TyHuumauitn Xamauaap (TPP)-niin XyBba Xx0€p THBMII XamapcaH
9BCJIMIH OPOJJUIOTYY/IbIH UHTErPALlMH HOJI0e 0700 XYPT3J TyH yamjaiTTail Oaiiraa Gereen
OMpBIH YeIl eepuwiieriex Maraajan mai Oara 6aitHa. Taransa u TPP-g Xdaran, Cononroc 60510H
Opoc Oaiixryit yyHaac ragna AHY yr Xa5mai33pasc rapcas 33par Hb UPI3YHT Hb yiiaM Oypxar
Oonrox OaitHa. A3u-HoMXOH manmaiiH SauiH 3aCTHH XaMTBhIH aXWIlaraaHbl OaWryyJsuiara
ATTEK-t (Asia-Pacific Economic Cooperation, APEC) rumryyussp opox maramian Jlaoc,
Kam60x, Mpsumap 33parmil xapbuyyn6an HomxoH panaiiH rapuaac ajic Xoi, eep
MHTETPALbIH CYJDKIIH/ Xamparaaaryii MoOHIosbIH XyBbJ TYH Oara oM.

XapuH 30Bx0H EBponbiH X07000 9 OWIN, CYYJIMHH Yye[ Mall aMKUITTall XOI KK
Oaiiraa 3yyH OmHen A3uitH Oyc HyTIMiH XaMThIH axwuuiaraansl HUArMIAT (ACEAH) 6on
OasuIruitH XyBaapuijauT OOJIOH HUMIAM 3MIH 3aCTUHH XOKIUIT XOXYYIdH JIOMKUX HOII00
Oyxuii OyC HYTTMH MHTETPAlUAH TOJ KHUIIDD IOM. YUHUP Hb MMM WHTErpaim 00 OpoiIordy
TAIYYJ] 33X 393JI139 XapWIIaH HIBTPIX OOJOMKHHUT Hb HIMATAYYJIDH &K YIIIIBIPUITH O0JIOH
SpPUYMM XYYHHM Yp ammrraid yHIABIpISIMMI SpUMMKYYIDK, CaHXYYTMHH 0a XepeHre
OPYYJIAJITBIH IIUH? 3X YYCBIPHUT HIZXK oraer. Yyranpad yr Oyc HyTTUiH OpHYYAbIH XOKIHIH
SIH3 OYPHIH XypIalbIl ysuIayyJaxaa Tyc 1exeM 0ok Oaiiraa Hb Xaparjax OaifHa.
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Jdyraaar

MoHnron VYic OJIOH YUIJII93pP HOMOH 39PAT HMHTErpaly] OpoX Mall HUX Heell
00J1011100TON K Y32 OaiiHa. bunnHuil GaifranuiiH OasnruilH Heel XMWr’31 razap 3yHH
Oaifpnai Tyxaiinban, 30BXoH XOEPXOH XOPIITIH OyI0y XOEp TOM 3aX 333JIMKHH AyH OPILIIOr00C
rajiHa Iyya XHUIIAT TypaBaax XepIryi O0IoH Janai/] rapiryid Hexues Oailutblr XapuH 4
Oyp 60JIOMK GOJIOIII00 XIMIIH aBY y39K OOITHO.

MoHnros YIIChIH 3UHH 3acarT OMpPBIH UPI3AYHA MHAUABIPIIX YyXal HOJOOTIH Ik
y39Xyiin OGaiiranuiin 6asiraa 60J0BCpyyiaH OOpITyyJIaxblH TYJ aMapxaH Xypu O00JI0XyHIl 3aX
3993J1 X3pATTAH Oaiiraa. MOHTOJIBIH TYYXUH 3IMHH OasUITMNAT XyJaJIIaH aBaX COHUPXOJI 36BXOH
ARY 60non EX-o00p xs13raapnargaxryit oM. XaMruiiH COHUPXOITON OOpIyyNanThiH 33X 3331
I3B3J1 UPIX KUITYYID]1 SAMNH 3acTHiiH Xer ki ecenteep AHY 6omnon EX-Hooc 1 niyy 6aiix
OHJIOp MarajyianTtaii 6ereea OMTHWN XyBbJ ‘‘Xamap xarmaaraa” TOWPOOM JI XYPIXYHII, 3aM
TIIBpUMH XyBbA oOMp AeT opmux SnoH, OmuHen Cononroc, ACEAH-b1 opHyyn 06oj0H
anaHrysia Xsraj Yicelr 6artaax Oyi Oyc HyTar oM. bac Har eep acnektr 601 Mouron Yiic
0011 3yitH XyBbJ 3YYH XOUT A3uiiH TeBJ Oailipnantaii , eepeep X303 3ypXdHJ Hb OPIIIOT
Oereea yyr3p33 OpochlH TYXUH SIUIH OOJOH JSPUUM XYYHHU 33X 339JHMUT XATAIbIH X
YHILAB3PIIRIIIAC OPTeH XOMKIAIIIP 3aariaxaac rafgHa (Xsaraza yic 601 OpocbiH XyBb 31YT33
XyZAaJaaHbl XaMI'MiH TOM TYHII OOJIOH XyBupaaj Oaiiraa ) 6ac XATaablH ax YHIABIPKCIH
3YYH XOHI My>Kyy[l 00JIOH XapblIaHTy# 0ara HIATIACIH OapyyH X0 MyXKYyIbIH XOOPOH/I ra3ap
3YHH XyBb/]l 3aariax Oyroy Heree Tanaac aBu y3BaJ ryyp 0ojox Oaipnanrtail rom.

Mbmrax X3par, 0100X0HI00 MoHron Yicaa TIIBpHIH OOJNIOH APUUM XYUHHH J3]
OYTUMIH MUHAWIAA OOJIOH OpreTreiii XIPIriPdTIH XepeHre ayTarjax Oairaa. [Hxmd
SUCUIH NIyH/P? Oyc HYTTMHH MHTerpamyuian g1 MOHTONBIH MpIdIYHA 31uiH 3acar, YIc
TOPHUIH HAH yyxall 001uT O0JOMKYYIBIT Oyil OOJITOHO TICIH TYTHIATI]] XYPIaK OalHa.
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Abstract

Mongolia is believed to have great potential for simultaneous integration in many fields. Our
natural resources and geographical location, such as having only two neighbours, being in the
middle of two large markets, and having no direct border with a third neighbour and landlocked
situation, can be considered an opportunity.

Mongolia's economy needs an easily accessible market to process and sell its natural resources,
which are considered crucial in the near future. Interest in purchasing Mongolia's raw material
wealth is not limited to the US and the EU. The most interesting sales market is that in the
coming years, economic development growth will be higher than that of the USA and the EU.
For us, Japan, South Korea, and ASEAN countries, which are close by road and can be reached
just around our "nose fence", and especially is a region that includes China. Another aspect is
that Mongolia is geographically located in the centre of Northeast Asia, i.e. in the heart of it,
which not only separates Russia's raw material and energy markets from China's production
(China is now Russia's largest trade partner and (which is changing) is also geographically
positioned as a bridge between China's industrialised northeastern provinces and the relatively
less developed northwestern provinces.

Of course, at the moment, Mongolia lacks the necessary funds to modernise and expand
transportation and energy infrastructure. However, in the end, it leads to the conclusion that
only regional integration will create significant real economic and political opportunities in the
future of Mongolia.

Keywords: Free Trade Agreement (FTA); Trans-Pacific Partnership (TPP), Regional
Comprehensive Economic Partnership (RCEP); Association of Southeast Asian Nations
(ASEAN)

This article is distributed under the terms of the Creative Commons Attribution 4.0 International

License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
BY and reproduction in any medium, provided you give appropriate credit to the original author(s) and

source, provide a link to the Creative Commons license. ©2024 Author(s)

92



CUTU UX CYPT'YVYJIb

JlenBepuiin ryram:k, 7 xyraap xopoo,
Cyxbaarap ayypsr Ynaanbaarap, Monrosn

®) 197677442244 @) wwwaitiedumn @) info@xitiedumn (F) citiuniversity (@) /Citi_University




