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Partl: The Standard Tools of Evaluating the Quality of Journals

Maryam Kia, Graduated of Textile Engineering at Amirkabir University of Technology. m_kia@aut.ac.ir

In this part, the first necessary introduction of the standard worldwide
tool for evaluating the quality of journals is defined. In this way,
important parts of an article [1] have been chosen which contains the
history and definitions of these tools.

For selection of quality information sources, librarians and scientists

are in need of reliable decision aids because of large number of

scientific journals. The "impact factor" (IF) or journal impact factor
(JIF) is the most commonly used assessment aid for deciding which
journals should receive a scholarly submission or attention from
research readership. Research is genuine exploration of the unknown
that leads to new knowledge which often warrants publication. Such
research publications are widely viewed by researchers for their
reference as “Trusted Sources”. The traditional way to evaluate
research is to rely on peer judgement but this evaluation technique is
costly, the bibliometric literature has developed alternative tools,
mainly based on various ways of counting citations.

Bibliometric is a set of methods used to study or measure texts and
information. Citation analysis and content analysis are commonly
used bibliometric methods. The impact factor, often abbreviated IF, is
a measure reflecting the average number of citations to articles
published in science and social science journals. It is frequently used
as a proxy for the relative importance of a journal within its field, with
journals with higher impact factors deemed to be more important than
those with lower ones. The impact factor was devised by Eugene
Garfield, the founder of the Institute for Scientific Information (ISI),
now part of Thomson Reuters. Impact factors are calculated yearly for
those journals that are indexed in Thomson Reuter's Journal Citation

Report (JCR). Journal impact factors represent the average number of

citations to a journal over a specific period of time, usually two years.
Factors affecting the values of IF are given in Table 1. The Impact
Factor (IF) from ISI® Journal Citation Report (JCR) has moved in

recent years from an obscure bibliometric indicator to chief

quantitative measure of a journal, its research papers, the
researchersand even the institution they work in. In general,
fundamental and pure subject areas have higher average impact
factors than specialized or applied ones. The variation is so significant
that the top journal in one field may have an IF lower than the bottom
journal in another area. Researchers in industry will write significantly
less papers than their colleagues in fundamental sciences. Therefore,
the more workers are active in a field, the more citations will
accumulate & multiple authorships are another contributing factor.
Quality of scientific articles and of a journal in general can only be
judged by scientists in the respective field. Journal quality greatly
depends on its refereeing system, editorial board of the publishing
company. When wusing IF values for evaluation purposes,
administrators usually ignore the fact that they greatly differ among
subject categories. To overcome the problem of comparing IF across
different specialties, some researchers in 1996 have suggested
Normalized IF. Some suggested a rank normalized IF which involves
order statistics for the whole set of jourals in a specialty. Even
Scopus’s Source Normalized Impact per Paper (SNIP) has been
devised at paper level too. Journal weighted impact factor by some
Iranian researchers and another by someone else and ano researcher in

2006 & 2009 are also available. Thomson Reuters also markets
several subsets of this database, termed "Specialty Citation Indices"
such as the Neuroscience Citation Index and the Chemistry Citation
Index. The use of JIF for evaluation has been the object of some
criticisms. For example, the peaks in the citation distribution curves
vary from discipline to discipline in specific fields. Due to, diversity
of citing behaviour in different disciplines the comparison between
the JIFs dedicated to different disciplines is inadequate. Hirst
introduced the Disciplinary Impact Factor (DIF) that was based on the
average number of times a journal was cited in a given sub-field
(discipline) alone rather than across the complete set of science
citation index (SCI). A similar approach was suggested by some
researchers in 2005. They suggested a rank-normalized impact factor
(rnlIF) to be calculated within each subject category. Some researchers
in 2000 proposed a renormalized IF (Fr), which was calculated based
on the maximum IF, and median IF of each category. The positive
value shows important relevance in the area and a negative one shows
secondary rules. Impact Factor Point Average (IFPA) was introduced
in several researches in 2000 and then 2005. The IFPA index is based
on the impact factor of the journal, the average impact factor of all
journals having the same subject category (discipline), the ranking of
the journal’s impact factor in the same discipline, the numbers of
journal titles in the same discipline, and the number of research
articles published by an individual. Some researchers in 2005
developed an alternative journal impact measure Called Journal to
Field Impact Score (JFIS). The JFIS is based on four types of
documents, namely articles, letters, notes and reviews.
Table 1 Factors aflecting the values of IF
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Methodology of Modified IF

As general, fundamental and pure subject areas have higher average
impact factors than specialized or applied ones and the top journal in
one field may have an impact factor lower than the bottom journal in
another area. Therefore, this is not possible to consider all factors by
single criteria except better classification of subject category may help
to compare ISI IF in the same field. The interests in Journal Impact
Factor (JIF) in scientific communities have grown over the last
decades. The impact factor is used to evaluate journal's quality, and
the papers published therein. IF is a discipline-specific measure and
the comparison between the IF dedicated to different disciplines is
inadequate, unless a normalization process is performed. By some
researchers Normalized Impact Factor (NIF) was introduced as a

.ﬂ




relatively simple method enabling the IFs to be used when evaluating
the quality of journals and research works in different disciplines The
NIF Index was established based on the multiplication of IF by a
constant factor. In our view, constant factor calculation is
overwhelming and troublesome for each category. Therefore, general
formula for all is better option. The normalization procedure is similar
to percentile ranking, provides more reliable and easily interpretable
values and termed as rank-normalized impact factors ie., rnlF.
Scopus’s Source Normalized Impact per Paper (SNIP), Joumal
weighted impact factor by the rescarchers in 2006 and 2008,
"Specialty Citation Indices" such as the Neuroscience Citation Index
and the Chemistry Citation Index by Thompson Reuters are specialty
based citation tools but still not popular Thomson Reuters. With the
advancement in scientific knowledge, science is divided into different
disciplines (fields) and further divided to sub-disciplines, branches,
specialties, sub-specialties, super-specialties and topics. Although,
I'hompson Reuter has given the concept of Specialty Citation Index,
but still it is not available for different fields or disciplines. At the level
if sub-discipline, branches and specialty level probably it will take
more time to market. Therefore, we have tried our best to devise a new
formula without jeopardizing the original concept by Garfield. Our
concept 1s based on three factors, i.e., Highest Impact Factor (HIF) at
the different level (disciplines, branches & specialty level for time
being) and by adding Colour Coding these are designated as Red,
Yellow and Green IIMIF respectively. Sub-disciplines can be
designated by orange colours if desired. These highest IF at different
levels are taken 100% (simply 100) as a reference for disciplines,
branches and specialtics, ctc. Modification of IF (MIF) of other
members of the group is done by comparing to this Highest Modified
Impact Factor (IIMIF) by normalization.'

Reference

[1] Muhammad Iftikhar et al.; Modified Impact Factor (MIF) at
Specialty Level: A Way Forward; Procedia - Social and Behavioral
Sciences 69 (2012) 631 — 640.

1 Continue reading and get more information about “MIF” in the main article:
Muhammad Iftikhar et al.; Modified Impact Factor (MIF) at Specialty Level: A
Way Forward; Procedia - Social and Behavioral Sciences 69 (2012) 631 — 640.




Part 2: Brief Introduction of Some Specialized Journals in
Textile Engineering & Management

Maryam Kia, Graduated of Textile Engineering at Amirkabir University of Technology, m_kia@aut ac.ir

In this part, it is intended to introduce some specialised journals in the
context of textile (including fiber, yarn, fabric and apparel or clothing)
technology, textile chemistry and textile management. As defined in
the previous part, Modified Impact Factor (MIF) is the standard and
official tool to evaluate the quality of a specific journal. For this
purpose, on the basis of the latest report of MIF, published at the end
of 2019, some most related journals are listed and briefly described
below.

I. The Textile Research Journal
(MIF=1.613 / IF (reported by the publication) =1.926)
https:/journals.sagepub.com/home/trj

This monthly journal with the JCR abbreviation “TEXT RES I is
supported by SAGE publication. The Textile Research Journal is the
leading peer reviewed Journal for textile research. It is devoted to the
dissemination of fundamental, theoretical and applied scientific
knowledge in materials, chemistry, manufacture and system sciences
related to fibers, fibrous assemblies and textiles. The Journal serves
authors and subscribers worldwide, and it is selective in accepting
contributions on the basis of merit, novelty and originality.

Since its founding in 1930, The Textile Research Journal has served
as the premier forum for the presentation of scientific results that
introduce new concepts, innovative technologies, and improved
understanding of textile materials, processes, chemistry and systems.
In recently expanded monthly issues, TRJ has presented
peer-reviewed research and review papers from leading research
organizations. These papers deal with research in the design,
development and measurement of natural and synthetic polymeric
materials, fibers, engineered fabrics and textiles, including polymer
mixtures and additives; the fabrication, developments in production
processes, machinery, manufacture and testing of fibrous structures
and fabricated products; chemical applications to, and modifications
of, fibers and fiber substrates, including dyeing (coloring), finishing
and waste reduction; and the management of product design, sourcing,
economics, production, distribution and consumption systems.

The publication type of his journal is hybrid; which means it
supports both types of open and limited access to its articles.
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II. The Journal of the Textile Institute
(MIF=1.063 / IF (reported by the publication) =1.239)
https://www.tandfonline.com/toc/tjti20/current

Since 1967, The Journal of the Textile Institute accepls papers
concerning research and innovation, reflecting the professional
interests of the Textile Institute in science, engineering, economics,
management and design related to the textile industry and the use of
fibers in consumer and engineering applications. Papers may
encompass anything in the range of textile activities, from fiber
production through textile processes and machines, to the design,
marketing and use of products. Papers may also report fundamental
theoretical or experimental investigations, including materials science
topics in nanotechnology and smart materials, practical or commercial
industrial studies and may relate to technical, economic, aesthetic,
social or historical aspects of textiles and the textile industry.

All published research articles in The Journal of the Textile Institute
have undergone rigorous peer review, based on initial editor screening
and anonymized refereeing by two expert referees

This journal is published by Taylor & Francis Group. It contains
both types of access to the articles.

The Joumnal of

The Textile Institute’
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III. Journal of Fashion Marketing and Management
(MIF=1.645)
https://www.emerald.com/insight/publication/issn/1361-2026

Supporting by Emerald Publishing, this journal follows specific aims
since 1996.

The main aims and scopes contain empirical researches in clothing
marketing and management, addressing major marketing and
management issues facing the world's fashion manufacturing and
retailing sectors, identifying best managerial and marketing practices
internationally and to promote their widespread use in the sector,
providing a regular review of trade, production, consumption and
employment trends in various countries/regions, and exposing
concepts in fashion marketing and management to rigorous study and,
where appropriate, to undermine widely held myths by presenting
well-focused research evidence.

It is significant that most of articles published by Journal of Fashion
Marketing and Management have limited access, so that you have to
pay to get full text; as the same in other journals of this publisher.




IV. Fibers & Polymers
(MIF=1.439/IF (reported by the publication) =1.797)
https://www.springer.com/journal/12221

Fibers and Polymers, the journal of the Korean Fiber Society, provides
all with state-of-the-art rescarch in fiber and polymer science and
technology related to developments in the textile industry. This
journal has been published by Springer since 2000.

Bridging the gap between fiber science and polymer science, the
journal's topics include fiber structure and property, dyeing and
finishing, textile processing, and apparel science.

Scopes of this journal:

* Chemistry of Fiber Materials, Polymer Reactions and Synthesis

* Physical Properties of Fibers, Polymer Blends and Composites

* Fiber Spinning and Textile Processing, Polymer Physics,
Morphology

* Colorants and Dyeing, Polymer Analysis and Characterization

* Chemical Aftertreatment of Textiles, Polymer Processing and
Rheology

* Textile and Apparel Science, Functional Polymers

On average, submission to decision and acceptance take 53 and 132
days, respectively. Hybrid access is seen for the articles.

V.Dyes & Pigmenfs
(MIF=4.018/1F (reported by the publication) =4.613)
https://www.journals.elsevier.com/dyes-and-pigments

Dyes and Pigments covers the scientific and technical aspects of the
chemistry and physics of dyes, pigments and their intermediates.
Emphasis is placed on the properties of the colouring matters
themselves rather than on their applications or the system in which
they may be applied.

Thus the journal accepts research and review papers on the synthesis
of dyes, pigments and intermediates, their physical or chemical
properties, e.g. spectroscopic, surface, solution or solid state
charactenistics, the physical aspects of their preparation, e.g.
precipitation, nucleation and growth, crystal formation, liquid
crystalline characteristics, their photochemical, ecological or
biological properties and the relationship between colour and
chemical constitution.

However, papers are considered which deal with the more

fundamental aspects of colourant application and of the interactions of

colourants with substrates or media.

The journal will interest a wide variety of workers in a range of

disciplines whose work involve dyes, pigments and their
intermediates, and provide a platform for investigators with common
interests  but  diverse  fields of activity such as cosmetics,
reprographics, dye and pigment synthesis, medical research,
polymers, ctc.

It takes about 2-4 weeks from manuscript submission to the initial
decision on the articles. Both types of access are seen in this journal.
Elsevier publication has supported this journal since 1980.

VI. Clothing and Textiles Research Journal
(MIF=0.897/IF (reported by the publication) =1.100)
https:/journals.sagepub.com/home/ctr

By SAGE and since 1982, Clothing and Textiles Research Journal
(CTRJ) aims to be the journal of choice among scholars studying
clothing, textiles, and related topics across the discipline. The journal
publishes impactful scholarship that shapes the discipline. As the
official journal of International Textile and Apparel Association Inc, it
is peer-reviewed and is published quarterly. CTRJ publishes articles in
the following areas:
* Textile science
* Apparel science and technology
* Design
* Consumer behavior
* Social psychology
* History and culture
* Merchandising and retailing
* Textile and apparel industry
* Education and pedagogy
Clothing & Textiles Research Journal is the official publication of the
International Textile & Apparel Association, Inc. (ITAA). The ITAA is
a prolessional, educational association composed ol scholars,
educators, and students in the textile, apparel, and merchandising
disciplines in higher education.

This journal 1s a member of the Commuttee on Publication Ethics
(COPE).
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Part 4: Textile News

Maryam Kia, Graduated of Textile Engineering at Amirkabir University of Technology. m_kia@aut.ac.ir

> Copper antiviral fabrics to mitigate COVID-19 in public
spaces

Academic literature shows that COVID-19 contamination can easily
happen in restaurants, when people take off their masks to eat and
contaminated aerosol can be airborne to surrounding tables.

This study COVID-19 Outbreak Associated with Air Conditioning
in Restaurant, Guangzhou, China, 2020, shows how one single person
infected 10 people of three different families, all dining out in the
same restaurant room. Another recent study, Aerosol and Surface
Stability of SARS-CoV-2 as Compared with SARS-CoV-1 shows that
copper represents a hostile environment for the virus.

The above examples of recent academic findings are cited by Italian

company Texe Srl, owner of the Inntex — Innovative Textiles brand of

advanced technical textiles. The company has expertise in metal
fabrics for applications such as electro-magnetic interference
shielding (EMI), and aims to help in the COVID-19 fight by
introducing range copper-based textiles for use in public spaces.

“We want to limit the spreading by intercepting fluctuating and
potentially contaminated aerosol by means of curtains hanging from
the ceiling. The curtains will intercept the aerosol and their high
content of copper (70% min content) will neutralize SARS-CoV-2 in
a short time,” says Riccardo Marchesi, CEO and founder.

“We have prototypes of fabrics, two currently under test at the
university of Cagliari for 1ISO20743 standard compliance,” Mr
Marchesi adds.

“We are in contact with the Viral Lab of the University of Cagliari
directed by Professor Tramontano, to test the same fabrics for antiviral
properties. We strongly believe this solution will have a big impact on
restaurants and public spaces if we'll be able to demonstrate that by
adding this type of fabrics in a room, restaurants will be able to
increase the number of people in their dining rooms without
increasing the possibility of contagion.”

As of today, he says, the first ISO20743 test has produced
exceptional results. “The standard indicates a scale from 1 to 3, where
1 is a fabric with poor antibacterial effect and 3 is good. Our fabric
performed 6. We are continuing with more tests with bacteria and
SARS-CoV-2,” Riccardo adds.

“Our company wants to solve the problem of restaurants and other
public spaces where wearing a mask is not practical or it is impossible.
The idea is to mitigate the diffusion of potentially infected aerosol (i.e.
from sneezing) that will fluctuate in the air in a closed space due to
air-conditioning. This can be achieved by using fabrics with a very
high percentage of copper and hanging them like curtains to intercept
the air stream.”

“Copper is a material that neutralizes SARS-CoV-2 and other viruses
in a short period of time Our copper knitted fabrics have holes and
they let the air go through. If placed in path of the air flow of the
heating system/air conditioning they will capture the small droplets
fluctuating in the air. Once on the fabric the potentially contaminated
droplets will be neutralized by the presence of copper.”

“We are waiting for the result of the tests to file a patent. Producing
copper metal fabrics in any case requires special machinery and
special knowledge. Our company is in textiles since 1951 and all our
machines are built in house.”

“We don't think we'll need an FDA clearance as fabric will not be
touched by anyone, just hanging from the ceiling,” Riccardo adds.
Riccardo Marchesi has been CEO of Texe srl since 2001. After
graduating as an engineer, he joined his well-known family company,
Scomar srl, a producer of flat knitting machines, as International Sales
Manager.

From 1987 to 1999, Riccardo developed sales in the US market and
from 1992 he was also responsible for new developments Scomar
machines. With the repositioning of the textile industry to Far East and
the consequent closure of the knitting manufacturing plants in Europe
and the US starting from 2000 he transformed the company from a
producer of flat knitting machines to a producer of high performance
technical textiles, such as metal fabrics for shielding electromagnetic
interferences (EMI) and smart fabrics.

The deep knowledge of textile technologies and his expertise of
textile industrial processes allow Riccardo Marchesi to develop highly
innovative solutions for EMI shielding and smart fabrics. His current
research activities are in the field of interactive textiles for HCI and
robotics. He is the founder of www.plugandwear.com , a pioneer in
industrial textile sensors.

Riccardo is trying to raise funding to kick start his Antiviral
fabrics: mitigate COVID-19 contagion in public spaces project on
MedStartr, a medical technologies crowd funding platform.

Source: http://www.inntex.com




> New textile could keep you cool in the heat, warm in the
cold

(Image: Wearable Technology Insights)

Imagine a single garment that could adapt to changing weather
conditions, keeping its wearer cool in the heat of midday but warm
when an evening storm blows in. In addition to wearing it outdoors,
such clothing could also be womn indoors, drastically reducing the
need for air conditioning or heat. Now, researchers reporting in ACS
Applied Materials & Interfaces have made a strong, comfortable
fabric that heats and cools skin, with no energy input.

"Smart textiles" that can warm or cool the wearer are nothing new,
but typically, the same fabric cannot perform both functions. These
textiles have other drawbacks, as well - they can be bulky, heavy,
fragile and expensive. Many need an external power source.
Guangming Tao and colleagues wanted to develop a more practical

textile for personal thermal management that could overcome all of

these limitations.

The researchers freeze-spun silk and chitosan, a material from the
hard outer skeleton of shellfish, into colored fibers with porous
microstructures. They filled the pores with polyethylene glycol
(PEG), a phase-changing polymer that absorbs and releases thermal
energy. Then, they coated the threads with polydimethylsiloxane to
keep the liquid PEG from leaking out. The resulting fibers were
strong, flexible and water-repellent. To test the fibers, the researchers
wove them into a patch of fabric that they put into a polyester glove.

When a person wearing the glove placed their hand in a hot chamber
(122 F), the solid PEG absorbed heat from the environment, melting
into a liquid and cooling the skin under the patch. Then, when the
gloved hand moved to a cold (50 F) chamber, the PEG solidified,
releasing heat and warming the skin. The process for making the
fabric 1s compatible with the existing textile industry and could be
scaled up for mass production, the researchers say.

Story Source:
Materials provided by American Chemical Society.

Journal Reference:

Jiawei Wu, Run Hu, Shaoning Zeng, Wang Xi, Shiyao Huang, Junhui
Deng, Guangming Tao. Flexible and Robust Biomaterial
Microstructured Colored Textiles for Personal Thermoregulation.
ACS Applied Materials & Interfaces, 2020;
DOI: 10.1021/acsami1.0c02300

> Rags to riches: uncovering the hidden value in your old

clothes -

Total residual textile waste
produced by the EU
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Each year the European Union produces some 8 million tonnes of
textile waste.

It’s made up primarily of used clothes, but there is also bedding,
carpets, curtains, upholstery and a myriad of other things.

At the moment, only about 20 per cent of that is recycled. The rest
ends up in landfill or is simply incinerated.

Now researchers in the Slovenian city of Maribor are hoping to
change all that.

They have designed and built a pilot plant to turn used clothes into
materials such as glucose, glycol or acids that can be used in the
biochemical industry.

Mojca Poberznik is an environmental engineer at the Institute for
Environmental Protection and Sensors in Maribor.

She says one of the reasons most textiles end up being destroyed 1s
that they are often treated with dyes and chemicals, making recycling
particularly challenging. Metal and plastic are also frequently present.
Once sorted, textiles such as wool, cotton or polyester go through
customised processes including the removal of any dyes.

"It 1s really very important that the waste we use as input, as raw
material, is sorted very well,” Poberznik told Euronews.

“The purer the input, the purer the output”, she said.

Out of polyester, for example, researchers were able to create acids
that can be used later to produce plastics. But there are also other
compounds.

Aleksandra Lobnik, professor of environmental engineering at the
University of Maribor, said: "We treat cotton for instance. From it, we
got glucose juice that was transferred into bioethanol. Then we treat
wool. From wool, we got proteins that can be used as resins, instead ol
toxic formaldehyde resins (actually used) in wood panels.”

Researchers think the same technology could be used to encourage
the circular economy models of other waste products.

Poberznik said: “We are spreading our technology also to plastic,
polyethylene plastics for bottles, for example. And we’ll also try to
degrade packaging material, cellulose packaging material, which is
also one of the biggest environmental problems."

Scientists say they hope their work will also increase public
awareness about the environmental and economic importance of
properly sorting and recycling textile waste.

Source: https://www.euronews.com
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The thermodynamics of (binary) regular polymer solutions were first
investigated by Paul Flory [1] and Mau- rice Huggins [2]
independently in the early 1940s. The Flory—Huggins equation deals
with molecules that are similar chemically, but differ greatly in length.
The model is based on the idea that the chain elements arrange
themselves randomly on a three-dimensional structure [3]. Many
thermodynamic properties of polymer solutions such as
solubility/miscibility, swelling equilibria, and other properties that
depend on the mixture composition can be expressed in terms of the
polymer-solvent interaction parameter X. This unit less quantity was
first introduced by Paul Flory and Mau- rice Huggins independently
as an exchange interaction parameter in their lattice model of polymer
solutions. For this reason, this parameter is often called Flory-
ITuggins Parameter [4]. © 2020 Optical Society of America
http://dx.doi.org/10.1364/a0. XX. XXXXXX

1.INTRODUCTION

I'he Flory—Huggins theory (FH) has long been the most prominent
method for understanding the thermodynamics and phase behavior of
polymer mixtures. The theory centers on the expression for free
energy of mixing derived from a lattice model. The theory is
constituted by combinatorial entropy terms associated with polymer
chain configurations on the lattice, as well as an enthalpic contribution
owing to interactions between the different species. The enthalpic
term depends crucially on the Flory—Huggins interaction parameter,
X, which describes the strength of attraction or repulsion between
segments of either species. Depending on the nature of the interaction,
T can predict the phase behavior of mixtures with primarily
repulsive (upper critical solution temperature behavior) or attractive
(lower critical solution temperature behavior) interactions [5].

2. THERMODYNAMICS OF SOLUTION

As we move toward considering materials constructed from polymer
chains, including solvent swollen networks or gels, we need to
consider how single polymer chains behave in solution. This can be
polymer chains in a ‘solution’ of polymer chains or a more classic
view of solution with polymer chains in a solvent. The approach, as
before in this course, will be to develop simple models that allow us to
calculate the thermodynamics of polymer solutions and, today, we
start with simple solutions as we build toward this end. To do this, we
will use the Canonical Ensemble discussed above (constant T, V, Ni)
and calculate the Helmholtz free energy F =U - TS on a lattice
model where S is the entropy of solution and U accounts for the
interaction energies between molecules on the lattice. Here, we will
con- sider a lattice with N sites and nA molecules of type A and nB
molecules of type B. As before molecules A and B are equivalent in
size and each occupies one lattice site. We can visualize the problem
as below:

Fig 1. Molecular Driving Forces 2/e (© Garland Science 2011)

First, we can calculate the entropy of solution as before by calculating
the multiplicity as the total number of spatial arrangements of the
system w= —— _Therefore, we can use the Boltzmann equation
and Stirling’s approximation:
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Where XA =nA/N and xB =nB/N. This can also be written with the
mole fraction of one species, say X = XA:

[AS.
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We can then calculate the energy of solution. In our lattice model, this
involves counting the sum of the contact interactions between all of
the nearest neighbors in the solution. In the system described above,
we can consider three types of interactions: AA, BB, and AB.

(1) A A
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Fig 2. Molecular Driving Forces 2/e (© Garland Science 2011).

I'he total energy of the system is then:
U=maswas + mppwpp + Mmapwap. (g

We can then calculate the energy of solution. In our lattice model, this
involves counting the sum of the contact interactions between all of
the nearest neighbors in the solution. In the sys- tem described above,
we can consider three types of interactions: AA, BB, and AB.




where mAA, mBB, and mAB are the number of AA, BB, and AB
interactions, respectively, and wAA, wBB, and wAB are the
interaction energies with the associated contacts. For this, we take the
interaction energies to be negative. We then need to count the number
of AA, BB, and AB interactions, which are not known in general. A
convenient approach is to express these in terms of nA and nB.
Additionally, each lattice site has z contacts available. Therefore,

zny = 2maq + map, m
and similarly

znpg = 2mpp + Mapg. (8)
We can rearrange Eqgs. 7 and 8 to solve for mAA and mBB

Ny — Map

@
2

mag =

ng map
9 o

mpgp (10)

We can combine these results with Eq. 6 to arrive at:

To compute U, we still need to calculate mAB and to do this we will
employ a mean-field approximation as before. We make the
assumption that for any number of molecules the system is random
and uniformly dispersed: this allows us to more easily estimate mAB.
To do this, we consider a specific site on the lattic next to an A
molecule. The probability that a B molecule occupies the neighboring
site can be calculated by assuming that B molecules are distributed
randomly across the lattice. Therefore, the probability that a given site
1s occupied by a B molecule pB is given by:

= l (12
B=—=Ip=1-1.
PB="N

On this lattice, there are z nearest-neighbors so on averages for each a
molecule so the average number of AB contacts on each a molecule is
(zxp)/N = z(1-x). There is a total of n, a molecules, so:

map = :“;A”i: :Nz(l -z (13)
Therefore the total contact energy of the solution in terms of n,

and n can be written as:

WA wpg Wap + wpp .
I { . '."-( S '!:‘-'(u‘. - )\"I r

(Z24) ny + (Z22) np + kaTxanNx(1 - 1 (14)
(34) Where we define a  dimensionless  parameter
XAB = 7z kBT(WAB - (WAA + wBB ) 2 ) called the interaction
parameter. Then we can compute the full free energy of solution:
F(ny.ng o ny . Mg w4y

bl =nyln 5 +ngln v %I“\'__,;.;‘;":,‘\15»\'-' -z (15)

In practice, we are most interested in computing a free energy
difference between the solution and the initial pure states of A and B:

AF,; = F(ny.ng) — F(ny.0) = F(0.np). (16)

Thus, we arrive at the full free energy difference as a function of the
mole fraction X and the interaction parameter AB:

F\“l | 1 In(1 ) 1
— =z inz 4+ ( x) In( r)+ 3 )l
NkgT ; G s (17)

This is the regular solution model originally developed by Hildebrand
and demonstrates that while ideal solutions are driven purely by
entropy, we must also consider the interactions of molecules when
computing the free energies of real solutions. We will build on this in
the next lecture as we work toward an understanding of the
thermodynamics of a polymer in solution, where one species in many
times larger than the other species around it [6].

3. CONCLUSION

In this article we have compared two different phases for col- lection
of polymers and solvent molecules. First we find the equation for
Entropy and the interaction energy between all types of molecules for
both solvent and separated phases. Then, by combination of These two
formulas we found the Gibbs’s free energy. In the end we found out
the stability of our mixture relates to the amount of Gibbs’s free
energy. When the Gibbs’s free energy is negative it means the solvent
phase is stable and when it is positive it shows that the separated phase
in stable. According to experimental findings, three characteristics
bchaviors are observed:

1. In some cases, X increases greatly with polymer concentration. This
is often the case for poor solvents.

2.In some other cases, X is nearly independent of composition, as
predicted by the original Flory-Huggins theory, which is often the case
for good solvents.

3.In a very few cases, X decreases with increasing polymer
concentration. This behavior is sometimes observed for polymer-
solvent systems that are highly exothermal [4].
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