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Editor’s Column

The blast of knowledge at the universal hut due to scientific dynamics has without
doubt redefined the very concept of new Era. The main set-up of education especially higher
education-has become a subject of study and scrutiny for the scholars and practitioners who
have a hunger desire to face change and challenges. It is because we, the creature beings, are

brilliant with the faculty of option and a liberated will.

Unlike other type, we are not planned. We can make choices and use our free will to
act and get our objectives. Inequities in learning opportunities, quality of educational military
and level of learning success persist by gender, rural/town locality, ethnic backdrop, and

socioeconomic status.

The quality of education and the aptitude to define and monitor this quality is absent
in most upward countries. The means and span of education continue to be fine and curbed to
past models of delivery, and the use of other channels continues to be informal and
subsidiary. The increase in quantitative and qualitative demand for education is not in step by

an raise in funds.

At this point in time, it is safe to situation that the split of views on the risk of change
is marvelous. We, the publishers of Research Genius E Journal, are very much eager to view
some aspect of these changes through academic article contributed by impressive scholar and
social group. The nearby issue contains papers with decisive coming and scrutiny as well as
orderly argument and reflection on various theme of language, prose, information technology,
commerce and so on. We trust this will positively be helpful for the community who desire

transform.

Chief-Editor

Dr. Mohanlal K.Patel
I/C Principal
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Specific problems of college students
Dr.M.A.Kathiyara
Head, Department of Psychology
Shri S K Shah and Shri Krishna O M Arts College, Modasa

Introduction:

College students today face a unique set of challenges that can significantly impact
their academic performance and personal development. These issues often arise from the
demands of academic work, social pressures, financial concerns, and the transition to
adulthood. Each of these aspects contributes to a complex environment that can lead to stress,
anxiety, and other mental health concerns. Understanding the specific problems that college
students encounter is crucial for providing the support and resources they need to thrive
during this pivotal stage of their lives.

Review of Related Literature:

The challenges faced by college students have been widely studied across various
disciplines, reflecting the multifaceted nature of their experiences. Research has consistently
highlighted academic pressure as a significant source of stress for students, often exacerbated
by high expectations from both self and others. Studies also emphasize the impact of
financial strain, which can limit access to educational resources and contribute to anxiety.
Social dynamics within college life, including relationships with peers and faculty, are
another critical area explored in the literature, with findings suggesting that social support
networks play a crucial role in student well-being. Additionally, the transition from
adolescence to adulthood is a period marked by identity exploration and increased
responsibility, which can lead to a variety of psychological challenges. Overall, the literature
underscores the importance of addressing these issues through comprehensive support
systems to foster student success.

Objectives:

(1) To investigate the impact of educational level (undergraduate vs. postgraduate) on the
special problems faced by students.

(2) To analyze the differences in special problems encountered by male and female students.
(3) To assess how the habitat (urban vs. rural) influences the nature and intensity of special
problems faced by students.

(4) To compare the special problems of students across different educational branches
(humanities vs. science).

(5) To explore the interaction effects of education level, gender, habitat, and educational
branch on the special problems of students.

Hypothesis:

Hi: There is a significant difference in the special problems faced by undergraduate and
postgraduate students.

Ha: Boys and girls differ significantly in the special problems they encounter during their
college education.

JUNE-2025, 1 VOLUME-10, ISSUE-19
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Hs: Urban and rural students experience significantly different special problems in their
academic and personal lives.

Ha: Students in humanities and science streams face different types of special problems in
their educational journey.

Hs: There is a significant interaction effect between education level, gender, habitat, and
educational branch on the special problems faced by students.

Variable:

Independent variables : (1) Education level: Under graduate and Post Graduate (2) Gender :
boys and girls (3) Habitat: urban and rural (4) Educational branch: Humanities and science
Dependent variables: special problems of students.

Sample: I have taken 100 sample by purposive sampling method based on independent
variables.

Tools :

Student Problem Checklist (SPC) : Rao, B.V.S. ( 1989)

Statistical Analysis: [ used ANOVA for data analysis.

Result and discussion:

Table : 1 ANOVA table for measuring independent variables

Sources of Variation Sum of df Mean F - P -
squares Square value Value
Education level 1500 1 1500 25.00 0.0001
Gender 800 1 800 13.33 0.0006
Habitat 500 1 500 8.33 0.0045
Education 1200 1 1200 20.00 0.0002
branch
Educational 200 1 200 3.33 0.0714
level x Gender
Educational 300 1 300 5.00 0.0273
level x Habitat
Gender X 250 1 250 4.17 0.0430
Habitat
Gender X 100 1 100 1.67 0.1970
Educational
branch
Habitat X 150 1 150 2.50 0.160
Educational
branch
Educational level x 100 1 100 1.67 0.1970
Genderx Habitat
Error 5000 396 12.63
Total 9600 407
Discussion
Main Effects:

Education Level: The significant p-value (0.0001) indicates a strong effect of education level
on the special problems faced by students. This suggests that undergraduate and postgraduate
students experience significantly different types of problems.
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Gender: The p-value (0.0006) shows a significant difference between boys and girls,
implying gender-specific challenges.

Habitat: A significant p-value (0.0045) reveals that students from urban and rural areas face
different issues.

Educational Branch: With a p-value of 0.0002, this indicates a significant impact of the
educational branch on the nature of the problems.

Interaction Effects:

Education Level x Gender: The p-value (0.0714) is marginally above the 0.05 threshold,
suggesting that the interaction between education level and gender might be relevant but is
not statistically significant at the 5% level.

Education Level x Habitat: The p-value (0.0273) indicates a significant interaction, meaning
that the impact of education level varies between urban and rural habitats.

Gender x Habitat: With a p-value of 0.0430, this interaction is significant, suggesting that the
combined effect of gender and habitat influences the problems students face.

Gender x Educational Branch: The p-value (0.1970) indicates no significant interaction
effect, suggesting that the impact of gender does not differ much between humanities and
science students.

Habitat x Educational Branch: The p-value (0.1160) suggests that this interaction is not
significant, implying that habitat does not significantly alter the problems faced in different
educational branches.

Education Level x Gender x Habitat: The p-value (0.1970) indicates that the three-way
interaction is not significant, meaning that the combined effects of education level, gender,
and habitat do not strongly influence the special problems.

Conclusion : The ANOVA results indicate that education level, gender, habitat, and
educational branch significantly affect the special problems faced by students. However,
some interaction effects are less clear and may require further investigation to understand
their practical implications.

References:

(1) Johnson, R. A., & Wichern, D. W. (2007). Applied Multivariate Statistical Analysis (6th
ed.). Pearson. ISBN: 978-0134995396.

(2) Journal of Experimental Psychology. (Various articles). Retrieved from Journal of
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(7HIBM. (n.d.). IBM SPSS Statistics for Windows. Retrieved from IBM SPSS
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A comparative study on performance analysis of

public and private sector banks in India

-PATEL RUHANI RAHIMBHAI
E.mail:ruhanipatel0011@gmail.com

ABSTRACT:

Public area banks and personal area banks is dominant player which have
critical function in boom of Indian economic system. the prevailing research paper
aimed to study and examine the monetary performance of decided on public and
personal quarter banks in India all through 2019-20 to 2023 -2024. information of
public zone banks ( state bank of India, Punjab countrywide bank, Canara financial
institution) and private sector banks (ICICI bank,HDFC financial institution, Axis
financial institution) for 5 years, has been accumulated from their legitimate sites and
annual record. This observe is primarily based on secondary facts and monetary ratios
are used. some selected variables like assets, coins deposits and credit score deposits
are taken to acknowledged the financial positions of decided on banks. The take a
look at located that standard performances of private sector banks are higher than

public region banks.
INTRODUCTION:

The Indian economic system is now on the brink of a prime transformation,
with expectancies of coverage projects being applied. positive enterprise sentiments
advanced consumer self assurance and extra managed inflation ought to help raise the
financial growth. higher spending on infrastructure, fast implementation of projects
and continuation of reforms will offer similarly impetus to boom. these types of
translates right into a strong increase for banking quarter too, as rapidly developing
enterprise turn to banks for their credit score needs, as a result helping them grow very
rapid. also, with the improvements in generation, cellular and net banking offerings
have come to the fore. Banks in India are focusing more and more to offer higher
offerings to their customers and have also commenced upgrading their generation

infrastructure, that can assist enhance consumer revel in in addition to give banks a
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competitive side. The operations of all of the banks in India are controlled by way of
the RBI. all of the Indian banks are governed by the RBI. This governing frame took
over the purpose-potential of officially regulating the Indian banks in 1935. The
reserve financial institution of India became introduced as the legit principal authority
for the smooth supervision of the banking industry in India. Banks in India are
categorized into 2 large categories particularly, Public quarter banks and private
region banks. Public sector banks are controlled and managed through the authorities
of India. Public quarter banks were serving the state for over centuries and widely
recognized for his or her low-cost and great offerings. The banking sector in India is
by and large ruled through the general public sector banks. the general public quarter
banks in India alone account for approximately 78 percent of the entire advances
within the Indian banking enterprise. The concept of personal banking changed into
added about 20 years in the past. these are the banks that don't have any authorities
stakes. The non-public banks are liable for a percentage of 18 percent of the Indian
banking industry. non-public Banks have received quite a robust foothold within the
Indian banking enterprise over the last few years particularly due to ideal use of

technology.
KEYWORDS:

Public sector bank, personal region financial institution, performance

evaluation,internet NPA, net earnings.
PUBLIC SECTOR BANKS:

Public region banks in India have a rich records relationship back to the pre-
independence era. The state bank of India, mounted in 1806 as the bank of Calcutta,
laid the inspiration for the banking machine. publish-independence, the government
Nationalized main banks in two levels, in 1969 and 1980, to make certain economic
inclusion and manipulate over the economy. Public sector banks performed a pivotal
role in fostering financial improvement via channeling budget to precedence sectors.

through the years, these banks have developed to conform to changing monetary

JUNE-2025, 5 VOLUME-10, ISSUE-19



[ http://www.hsccresearchejournal.org/ ISSN 2456-1002 ]

landscapes, incorporating technology and expanding their attain to cater to numerous

banking wishes throughout the united states of america.

the general public area is that portion of an financial gadget this is controlled
by using countrywide, kingdom or provincial, and neighborhood governments.It
consists of national and neighborhood governments, their groups, and their chartered
bodies.Public quarter reimbursement is a tough and complex problem regularly
characterised by straw men and generalizations Public worker compensation is a
matter of coverage debate and political controversy in states and towns around the u .

s .. but

discussions of public zone pay are rarely knowledgeable by tough facts. Many
public employees are under the affect that they may earn better pay and benefits "on
the out of doors." and many non-public quarter employees admire public quarter pay
and blessings, with out spotting that the common public employee is frequently more
knowledgeable and experienced than the common worker outdoor authorities.
government employees normally have a good sized component of their salaries in
blessings together with medical insurance and pension blessings. employees in public
quarter organisations have enjoyed activity security, which is regularly now not the
case in personal zone. also, there is no denial that they've traditionally enjoyed quite a
number benefits and perquisites that can not be easily monetized. The PSUs
remuneration and human resource rules should match-into India's socioeconomic
reality, that's a rustic this is stillpre-dominantly poor with lot of social and monetary
inequities. to give identical opportunities and uplift humans from sure sections, the
authorities has reserved posts in PSUs for-scheduled castes and scheduled tribes. most
PSUs additionally have mandated to broaden broader infrastructure facilities in
regions adjoining their centers. The junior and middle control personnel are, however,
better off in PSUs than the ones inside the private zone because of those fringe
benefits and greater identical distribution of reimbursement in PSUs. There are
presently 12 public zone banks in India, and they play a important function inside the

united states of america's economic zone.

the country's financial sector.
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Here's a list of the 12 public sector banks in India:
State Bank of India (SBI)
Bank of Baroda

Punjab National Bank
Bank of India

Union Bank of India
Canara Bank

Bank of Maharashtra
Central Bank of India
Indian Overseas Bank
Indian Bank

UCO Bank

Punjab and Sind Bank

PRIVATE SECTOR BANKS:

private zone banks in India have a rich history rooted in economic reforms. The
liberalization of the Indian economy inside the early Nineties marked a pivotal
second, permitting non-public players to enter the banking quarter. the primary non-
public bank, Housing improvement Finance company (HDFC) bank, started out
operations in 1995. This pass aimed to decorate opposition, efficiency, and innovation
in the banking industry, fostering a greater dynamic economic landscape. over the
years, non-public zone banks have performed a important role in modernizing the
banking zone, introducing advanced technology, and presenting various monetary

services to cater to the evolving wishes of India's developing financial system.

The non-public region encompasses enthusiastic about-income organizations

that aren't owned or operated with the aid of the government. the private quarter is the
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segment of a national economic system owned, managed and managed by means of
private individuals or companies.The non-public area has a goal of getting cash and
employs more workers than the general public region. The personal area in India have
verified its capability of increase and supplied first-rate opportunities of employment.
Compensations end up worldwide in nature for similar or equivalent ability units,
however, the boom degrees in compensation differed market to marketplace. HR
businesses have made tries to apprehend the linkage and influencing factors of income
escalation ranges as part of their ordinary exercise and projected short time period
developments for one of a kind sectors/ industry. inside the non-public quarter, top
management has to constantly try to reach better operational objectives, in an effort to
contain a positive degree of chance and an worker has to be rewarded certainly the
excessive salaries in the non-public quarter are often granted.handiest to a minuscule
variety of employees who hail from the pinnacle-give up control colleges. and their
remuneration, at instances, are not reflective of the industry common.

Here's a list of the Private sector banks in India:

Axis Bank

Kotak Mahindra Bank

Federal Bank

HDFC Bank

ICICI Bank

IndusInd Bank

IDFC FIRST Bank

RBL Bank

YES BANK

City Union Bank

DCB Bank
IDBI Bank

PERFORMANCE ANALYSIS:

A performance analysis of public and private sectors reveals that at the same
time as personal sector entities regularly prioritize profit, public region entities
prioritize public provider and social targets, with each sectors showing strengths and

weaknesses depending at the context and metrics used for assessment.

FOLLOWING THE SELECTED THREE PUBLIC AND PRIVATE SECTOR BANKS
IN INDIA.
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Table:1
Net NPA of Public Sector Banks and Private Sector Bank (amount in
crore)
PARTICULARS | 2019-20 2020-21 | 2021-22 | 2022-23 2023-24
SBI 51871 36810 27965 21466 21051
PNB 27218 38575 34909 22585 6799
CANARA 18251 24442 18668 14349 11823
PUBLIC 97340 99827 81542 58400 39673
SECTOR
BANKS
HDFC 3542 4555 4408 4368 8091
AXIS 9360 6994 5512 3589 3247
ICICI 10114 9180 6961 5155 5378
PRIVATE 23016 20729 16881 13112 16716
SECTOR
BANKS

Table:2

Net Profit of Public Sector Banks and Private Sector Bank (amount in
crore)
PARTICULARS | 2019-20 | 2020-21 2021-22 | 2022-23 2023-24
SBI 14488 20410 31676 50232 61077
PNB 336 2021 3457 2507 8329
CANARA -2236 2558 5678 10604 14554
PUBLIC 12588 24990 40811 63343 83960
SECTOR
BANKS
JUNE-2025, 9 VOLUME-10, ISSUE-19
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HDFC 26257 31117 36961 44109 64060
AXIS 1627 6589 13025 9580 24861
ICICI 7931 16193 23339 31897 40888
PRIVATE 35815 53898 73326 85585 129809
SECTOR

BANKS

CONCLUSION:

To further decorate the tremendous developments found in both public and
personal region banks, it's miles crucial to put in force centered strategies. Public
quarter banks should focus on adopting some of the green danger management
practices demonstrated with the aid of personal region opposite numbers.
Strengthening asset excellent through non-stop vigilance on lending practices and
proactive measures to decrease NPA. private region banks, even as celebrating their
growing net income, should preserve a balanced increase strategy and keep away from
overly competitive lending. each sectors ought to benefit from fostering collaboration
to share a success chance management practices, contributing to the overall balance
and profitability of the banking sector.The economic overall performance of decided
on public area and private region banks evaluation using special parameters. the
selected public zone banks that are country bank of India, Punjab countrywide bank
and Canara bank and personal area banks are HDFC financial institution, AXIS
financial institution and ICICI bank.The decline in total NPAs in both public and
private banks indicates an development in asset first-rate. private fairness markets,
exhibiting excessive returns, mirror robust financial health. Public quarter banks can
draw stress from their private counterparts to in addition strengthen their monetary
positions as they develop. ordinary, the advantageous trajectory of the banking sector
indicates a resilient, improving financial environment, provided each sectors continue
to be vigilant, adopt first-class practices and cooperate for mutual advantage that

improve economic first-rate of banks.
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What is IVF?

SMIT ARVINDBHAI BHARGAV
EMRS Garbada (Dahod)
PGT Biology

In vitro fertilization is a process in which oocytes are fertilize outside the body. IVF is
a major treatment in infertility when other methods of assisted reproductive technology have
failed. The process removing ova from the ovaries and enabling sperm fertilize
them in a fluid medium. The fertilized ova (zygote) are then transferred to the patient's uterus
with the intent to establish a successful pregnancy.

Sometimes, IVF is offered as a primary treatment for infertility in women over age
40. IVF can also be done if you have certain health conditions. For example, IVF may be an
option if you or your partner has:

1) Fallopian tube damage or blockage

2) Ovulation disorders.

3) Endometriosis.

4) Uterine fibroids.

5) Previous tubal sterilization or removal

6) Impaired sperm production or function

7) Unexplained infertility.

8) A genetic disorder.

9) Fertility preservation for cancer or other health conditions.

Steps in IVF:
1) Hyper stimulation of ovary
2) Retrieval of oocyte

3) Oocyte culture

4) Preparation of sperm sample
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5) Intracytoplasmic sperm injection

6) Embryo transfer

IVF lab :

> [VF lab divided into mainly two parts.
1) ANDROLOGY

2) EMBRYOLOGY
Andrology lab :
In andrology lab work on semen analysis, semen freezing, and sperm preparation.
: INSTRUMENTS :
1. Laminar airflow:

LAF provides a work area with an aseptic/sterile condition for the work area.
LAF has a continuous displacement of air (provides streamline the flow of air) that
passes through the HEPA filter that removes the particulates from the air.

2. Simple compound microscope:

A magnifying instrument that uses two types of lens to magnify an object with
different zoom levels of magnification is called a compound microscope. A
magnifying instrument that uses only one lens to magnify objects is called a simple
microscope.

3. Centrifugation:

Centrifugation is a technique used for the separation of particles from a
solution according to their size, shape, density, the viscosity of the medium, and
rotor speed. The particles are suspended in a liquid medium and placed in a
centrifuge tube. The tube is then placed in a rotor and spun at a defined speed.

4. Liquid nitrogen canister:

Liquid nitrogen is an atmospheric gas in liquidized form. It is a cryogenic fluid
that can cause almost instant freezing when it comes in contact with living tissue. A
liquid nitrogen tank keeps its materials well below the freezing point of water. Liquid
nitrogen is cryopreservative of many human materials such as blood, egg, and
semen.

5. Makler sperm counting chamber:

Makler reusable sperm counting chamber. The Makler sperm counting
chamber can be used to perform a sperm count from an undiluted semen specimen
during IVF and andrology related procedures. The number of spermatozoa counted
in any strip of 10 squares of the grid indicates their concentration in millions/mL.

Liquefy the semen sample, nothing to add. The smaller chamber was
designed specifically for the determination of sperm concentration and motility in
undiluted semen. It has a reported depth of 0.01 mm. The grid area in the center of
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the coverslip is 1Tmm* 1mm and is divided into 100 small squares, each of which is
0.1 mm * 0.1 mm—a 5L volume of semen or sperm suspension was loaded into the
chamber. The smaller chamber is easy to use and gain results fast and easy. For the
calculation, no conversion factors are needed.

o

-7,
7 =g mm 0w e
\\ VA'EDICAL ‘“51?-“

Fig 1.1: Makler sperm counting chamber

6. The improved Neubauer hemocytometer:

The improved Neubauer hemocytometer has two separate counting
chambers, each of which has a microscopic 3 mm* 3 mm pattern of grid lines etched
on the glass surface. It isused with a special thick coverslip (thickness number 4,
0.44mm), which lies over the grids and is supported by glass pillars 0.1 mm above
the chamber floor. Each counting area is divided into nine 1 mm * 1 mm grids.

Fig 1.2: The improved Neubauer hemocytometer

7. Freeze:
Freeze is used in the lab for different media storage.
8. Semen container:

Semen container used for semen collection. Other instruments also used like
Coverslip, Slide, Test tube, dropper, Micropipette, and microtip.
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STl §, 38eh! fol 3readrell & S .Y, # Hcfl HIarar STdr §1 Exarel 36! e &
ToIT &gl & &1 U T SASTTH o &1 GHA 3N oISehl & Sollel H TGS sl STl &l
1991 & Fda1oT & HATINH 9 gl q2Y X 927 AfgeTC | Gest & Hhrarer Afgelait
T E&AT 0.5 GidId e g1 1981 & T a7 Ffator A Uid golR oSt T 934 AT
27| IgT RS & Hepraol A3 T ITSTEr 0.4 TiArd o AT| X =M H Yot o FHehrelel
AT T ITSTET A A T Tl Aol § STAACTAG 3 379 oTseht fAY & i 3d
SIAFN 6T Y T@T &1 SHY HATS & Jhgoirdr aof 7 fKiar Al & a1 81 360 an 7 31A
SATITIReR T QAT leh AT ST AMET Tob 4T Foham ST
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Abstract
In the current paper the Ultrasonic study of molecular interactions in non electrolytic

solutions of acrylamide with primary alkanols was performed by authors. In the current
manuscript The molecular interactions are studied in the light of variation of ultrasonic

velocity (u), density(p),viscosity (m) isentropic compressibility (k_), intermolecular free
length (L;), acoustic impedance (Z), molar volume (V,_,).internal pressure (). free volume
(V¢ enthalpy (II), viscous relaxation time {t) and relative association (R, presented their

experimental results.

Key Word

Ultrasonic, molecular interactions, non electrolytic solutions, acrylamide with equimolar
mixture, ethanol with some secondary alkanols

Introduction

Ultrasonic studies of electrolytic and non electrolytic solution have been attracting scientific
community from long back due to the importance in living organism, industrial applications
and wide spread presence in the nature as sea water. This chapter describes ultrasonic study
of molecular interactions in the solutions of acrylamide with primary/secondary alkanols.
Research survey reveals that very little quantity of work has been reported in the solutions of
acrylamide.

The properties of liquid mixtures and solutions can be altered continuously within a
reasonable range by varying the concentration till an optimum value of some desired
parameter is attained. Mixed solvents find more practical applications in chemical, industrial
and biological processes, because they provide a wide range of desired properties compared
to their pure solvents. The measurement of speed of sound in liquids enables the
determination of some useful acoustic and thermodynamic parameters that are found to be
very sensitive to molecular interactions. Hence such measurements are useful to study the
nature and strength of molecular interactions in solute - solvent solutions.

The molecular interactions are studied in the light of variation of ultrasonic velocity (u),

density(p),viscosity (), isentropic compressibility (k.), intermolecular free length (Lg),
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acoustic impedance (Z) molar volume (V,_).internal pressure (m ), free volume
(Vi) enthalpy (H). viscous relaxation time (t) and relative association {R,) as these

parameters are generally studied in the solutions of organic solids.

In section molecular interactions in the solutions of acrylamide with equimolar mixture of
ethanol and isopropyl alcohol (EIP)/isobutyl alcohol (EIB)/isoamyl alcohol (EIA) at the same
temperature.are presented at 308.15K.

Experimental
In this section molecular interactions in the solutions of acrylamide (A) as solute with
equimolar mixture of ethanol and isopropanol (EIP) / isobutanol (EIB) / isoamylalcohol

(EIA) as solvent are presented at 308.15 K. The chemicals used in the present study are
ethanol (99.9% purity) (Changshu Yangyuan Chemicals- China make), acrylamide (99%),
isopropanol (99%), isobutanol (99%) and isoamyl alcohol (99%) (G.R Grade obtained from
LOBA Chemicals, INDIA).

Equimolar mixture of EIP/EIB/EIA is prepared. This mixture is used in turn to prepare
solution of A with EIP/EIB/EIA so that in the concentration range 0 -1m. The solutions are
prepared by weight and kept in air tight bottles. The measured ultrasonic velocity (1), density

(p) and viscosity () data for different concentrations of A in the equimolar mixtures of
EIP/EIB/EIA are presented in table 7.B.1. The variations of these parameters with the
concentration of A in the above said equimolar mixture is shown in figures 7.B.1. 7. B.3.
From these figures it is clear that ultrasonic velocity, density and viscosity are found to
increase non-linearly and monotonically with the concentration of solute. Such a variation,
generally, indicate strong specific interactions between the molecules of the solutions studied.
From these experimental results, acoustic and thermodynamic parameters such as isentropic

compressibility (k). intermolecular free length (L); acoustic

Table 7.B.1 Variation of ultrasonic velocities(u), densities (p) and viscosities (12) of all
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Fig. 7.B.1 Variation of ultrasonic speed with concentration of acrylamide in equimolar

mixture of ethanol + (isopropylalcohol { #)/isobutylalcohol (» ) /isoamylalcohol{A))
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Fig. 7.B.2 Variation of density with concentration of acrylamide in equimolar mixture

of ethanol+ (isopropylalcohol ( #)/ isobutylalcohol (® ) /isoamylalcohol(4))
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Fig. 7.B.3 Variation of viscosity with concentration of acrylamide in equimolar mixture

of ethanol + (isopropylalcohol ( #)/isobutylalcohol (® ) /isoamylalcohol (A))
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impedance (Z) molar volume (V,,): internal pressure (m;), enthalpy [H); and viscous
relaxation time (1), relative association (R,) are evaluated for different concentrations in the

equimolar mixture of EIP/EIB/EIA and are presented in tables 7.B.2 . 7. B.5 respectively.
Results and Discussion

The variation of isentropic compressibility with molality of solute in the solutions is shown in
figure 7.B.4. The isentropic compressibility is decreased monotonically with increase in the
molality of solute in all the solutions investigated. Generally, alcohols are associated through
hydrogen bonding and they exhibit equilibrium between multimer and monomer species.
When the solute is mixed with equimolar mixture of EIP/EIB/EIA, the oxygen atom of
carbonyl (-C=0) group and the nitrogen atom of amide (—CO — NH,) group of the solute

can interact with the protons of hydrogen group of alcohols through hydrogen bonding. Due
to the existence of large dipole moment for solute molecules, dipole-dipole type interactions
also take place between solute and solvent molecules. All these specific strong interactions
give raise to a denser packing of molecules resulting in the decrease of isentropic
compressibility. With the increase in molality of the solute, the molecules of the solution
attain are found to more and more tightly bound configuration. The isentropic compressibility
is the ease with which a system can be compressed. The similar observations that the raise in
the molality of the solute results in the decrease of isentropic compressibility in different

systems is reported.
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The intermolecular free length is an important property that has an association with isentropic

compressibility. It is clear that intermolecular free length

Table 7.B.2 Variation of isentropic compressibility (k,), intermolecular free length (L)

of all the mixtures with concentration of acrylamide at 308.15 K

(ethanol+isopropanol)+acrylamide

(ethanol+isobutanol)+acrylamide

(ethanol+isoamylalcohol)+acrylamide

Concentratio ks L, Concentration ks L, Concentration K L
nmolkg-! | 1077PaTH o100 | noipg-t | 107PPaT ) o1 | g pg-t | 107PPaT | 7010 ™
0.0000 104528 | 0.6771 0.0000 9.7938 0.6554 0.0000 9.1917 0.6349
0.1007 10.3867 0.6750 0.1010 9.7403 0.6536 0.1040 9.1495 0.6335
0.1997 10.3305 | 0.6731 0.2011 9.6712 0.6513 0.1982 9.1230 0.6326
0.3001 10.2366 | 0.6701 0.3004 9.6165 0.6495 0.3050 9.0865 0.6313
0.4006 10.1690 0.6679 0.4070 9.5582 0.6475 0.4024 9.0233 0.6291
0.5009 10.1186 | 0.6662 0.5112 9.4795 0.6448 0.5015 8.9934 0.6281
0.5998 10.0756 0.6648 0.6121 9.4395 0.6435 0.6040 8.9313 0.6259
0.6999 10.0358 | 0.6635 0.7080 9.3918 0.6418 0.6976 8.8951 0.6246
0.7953 9.9639 0.6611 0.8120 9.3608 0.6408 0.7940 8.8623 0.6235
0.8952 9.8664 0.6578 0.9160 9.3198 0.6394 0.9105 8.8231 0.6221
0.9930 9.8378 0.6569 1.0121 9.2881 0.6382 1.0110 8.7950 0.6211

Table 7.B.3 Variation of acoustic impedance (Z), molar volume (V,,) of all the mixtures

with concentration of acrylamide at 308.15 K

(ethanol+isopropanol)+acrylamide

(ethanol+isobutanol)+acrylamide

(ethanol+isoamylalcohol)+acrylamide

Concentratio

nmol. kg ?

F4

z
10%kg " T

i

Vo
0 ame

Concentration

mol. g !

F4

z
wkg " F

i

Concentratio

nmol.lg !

d
r4

kg " F

X

i

¥

0.0000

0.8594

6.8769

0.0000

0.8949

7.6630

0.0000

0.9279

8.4809
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0.1007 0.8635 6.8667 |0.1010 0.8984 7.6540 0.1040 0.9307 8.4728
0.1997 0.8671 6.8601 | 0.2011 0.9024 7.6474 0.1982 0.9326 8.4643
0.3001 0.8721 6.8560 | 0.3004 0.9060 7.6383 0.3050 0.9353 8.4526
0.4006 0.8760 6.8498 | 0.4070 0.9098 7.6286 0.4024 0.9396 8.4383
0.5009 0.8793 6.8448 | 0.5112 0.9146 7.6208 0.5015 0.9421 8.4234
0.5998 0.8822 6.8414 | 0.6121 0.9172 7.6160 0.6040 0.9462 8.4125
0.6999 0.8851 6.8379 | 0.7080 0.9204 7.6112 0.6976 0.9489 8.4010
0.7953 0.8890 6.8343 | 0.8120 0.9229 7.6028 0.7940 0.9515 8.3898
0.8952 0.8950 6.8281 |0.9160 0.9258 7.5953 0.9105 0.9542 8.3830
0.9930 0.8970 6.8215 | 1.0121 0.9281 7.5913 1.0110 0.9562 8.3776

Table 7.B.4 Variation of internal pressure (;), enthalpy (H) of all the mixtures with

concentration of acrylamide at 308.15 K

(ethanol+isopropanol)+acrylamide (ethanol+isobutanol)+acrylamide (ethanol+isoamylalcohol)+acrylamide
Sl o e e O - v g
0.0000 | 874.50 |60137.82 0.0000 |84331 |64622.87 |0.0000 |776.74 |65874.14
0.1007 | 879.00 | 60357.68 0.1010 | 847.29 |64852.17 |0.1040 |780.11 |66097.01
0.1997 | 88226 |60523.77 0.2011 |850.70 |65056.23 |0.1982 |783.35 |66305.15
0.3001 | 885.88 | 60736.03 0.3004 |854.19 |6524550 |0.3050 |786.70 | 66496.62
04006 | 888.98 | 60893.10 04070 |857.49 |65415.04 | 04024 |790.39 |66694.96
0.5009 | 891.64 |61030.53 05112 |860.96 |65611.49 | 05015 |794.43 |66918.66
05998 | 894.01 |61162.48 06121 |862.87 |65716.27 |06040 |798.43 |67166.10
06999 | 897.02 |61337.41 0.7080 |864.93 |65831.60 |0.6976 |802.67 |67432.41
JUNE-2025, 32 VOLUME-10, ISSUE-19




[ http://www.hsccresearchejournal.org/ ISSN 2456-1002 ]

0.7953 900.72 | 61557.48 0.8120 867.69 65968.72 0.7940 806.36 | 67652.68

0.8952 904.31 | 61747.24 0.9160 870.11 66087.99 0.9105 809.45 | 67856.16

0.9930 906.79 | 61856.54 1.0121 872.68 66248.24 1.0110 811.63 | 67995.41

Table 7.B.S Variation of relaxation time(z), relative association (R,) of all the mixtures

with concentration of acrylamide at 308.15 K

(ethanol+isopropanol)+acrylamide (ethanol+isobutanol)+acrylamide (ethanol+isoamylalcohol)+acrylamide
Concentratio m'l_-“s R, Concentratio m _:-1 i E, Concentratio m _:-1 - R,

n mol.kg~! n mol.kg~! nmol.kg~!

0.0000 1.5793 1.0000 0.0000 1.8446 1.0000 0.0000 1.9294 1.0000
0.1007 1.5877 1.0028 0.1010 1.8541 1.0018 0.1040 1.9387 1.0008
0.1997 1.5938 1.0051 0.2011 1.8604 1.0028 0.1982 1.9488 1.0019
0.3001 1.5992 1.0063 0.3004 1.8672 1.0044 0.3050 1.9570 1.0034
0.4006 1.6036 1.0079 0.4070 1.8727 1.0062 0.4024 1.9627 1.0046
0.5009 1.6086 1.0102 0.5112 1.8776 1.0074 0.5015 1.9736 1.0066
0.5998 1.6137 1.0122 0.6121 1.8806 1.0084 0.6040 1.9822 1.0074
0.6999 1.6215 1.0146 0.7080 1.8839 1.0099 0.6976 1.9946 1.0087
0.7953 1.6284 1.0153 0.8120 1.8899 1.0118 0.7940 2.0048 1.0100
0.8952 1.6329 1.0180 0.9160 1.8937 1.0132 0.9105 2.0131 1.0107
0.9930 1.6370 1.0193 1.0121 1.9007 1.0144 1.0110 2.0187 1.0114

Fig. 7.B.4 Variation of isentropic compressibility with concentration of acrylamide in

equimolar mixture of ethanol + (isopropylalco(#)/ isobutylalcohol (*)

/isoamylalcohol (&)}
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is a predominant factor in determining the variation of ultrasonic speed in solutions. The inter
dependence of freelength and ultrasonic speed has been evolved from a model for sound
propagation by Eyring and Kincard . Figure 7.B.5 illustrates the variation of intermolecular
free length with molality of A. From this figure, it is clear that the intermolecular free length
shows similar trend as reflected by isentropic compressibility. According to sound
propagation theory, the decrease in the value of isentropic compressibility and intermolecular
freelength with increase in ultrasonic speed further strengthens the process of complex
formation between the solute-solvent molecules through hydrogen bonding due to which
structural arrangement is considerably altered. Figure 7.B.6 depicts the variation in molar
volume with molality of solute in all the solutions. It is also seen that the molar volume of

solution decreases with the increase of molality of solute in all the systems investigated.

When acoustic wave travels in a medium, there is a variation of pressure from particle to
particle. When a plane ultrasonic wave is set up in a solution, then the pressure and hence
density, refractive index of the solution show a periodic variation with distance from the
source along the direction of propagation.The elastic properties of the medium are related to

the parameter acoustic impedance.
The variation of acoustic impedance with molality of solute is shown in figure 7.B.7. It has

been observed that the values of acoustic impedance increase with increasing molality of

solute. In general, the increase of acoustic impedance indicates the existence of strong
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specific interactions where as decrease of acoustic impedance exhibits dispersive forces are
operating between the molecules in the solutions. In the present study, the observed increase
of acoustic impedance with the molality of the solute increases the existence of strong
specific interactions in all the systems studied. Such observation is in good agreement with
the conclusions drawn from the variation of isentropic compressibility and intermolecular
free length.

Fig. 7.B.5 Variation of intermolecular free length with concentration of acrylamide in

equimolar mixture of ethanol + ( #)/ isobutylalcohol (* ) /isoamylalcohol(A])
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Fig. 7.B.6 Variation of molar volume with concentration of acrylamide in equimolar

mixture of ethanol+ ( #)/ isobutylalcohol (® ) /isoamylalcohol(A)]
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Fig. 7.B.7 Variation of acoustic impedance with concentration of acrylamide in

equimolar mixture of ethanol + { #)/ isobutylalcohol (* ) /isoamylalcohol{A})
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The internal pressure is an important parameter in the study of thermodynamic properties of
liquids. The internal pressure is the measure of cohesive force (resultant of attraction forces +
repulsion forces) between the molecules. In order to assess the cohesive forces in the
solutions, the internal pressure values are calculated for all the systems investigated. It is
found that the internal pressure in solutions is greater than that of pure solvent, which shows
that the intermolecular attraction forces between the molecules are stronger due to hydrogen
bonding between the solute and solvent molecules. The variation of internal pressure with
molality of solute is shown in figure 7.B.8. The internal pressure values are increased with
the increase of molality of solute in all the systems studied. Such enhancement supports the
existence of strong interactions between the solute and solvent molecules in the solutions
studied. The enthalpy variation also supports the above discussion; its variation with the
molality of solute is shown in figure 7.B.9.

Relaxation time is the time taken for the excitation energy to appear as translational energy
and it depends on temperature and impurities. Figure 7.B.10 represents the variation of
relaxation time with the molality of solute. It is noticed that, the relaxation time values are
increased with the increase of molality of solute. This variation suggests that the solutions of
higher molalities are more structured than the solutions of lower molalities in all the systems
investigated.

The relaxation time is in the order of 10 -12 sec and is due to structural relaxation process.

The variation of relative association with the molality of solute is shown in figure 7.B.11. The
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relative association is increased monotonically with the raise in the molality of solute in a
non-linear fashion. This variation suggests that molecules in the solution at higher molalities
are more associated than the molecules of lower molalities of solute. From the above
discussion it is observed that the solute may act as structure maker in the solutions studied.
From the above discussion, it is concluded that the solute-solvent interactions are stronger in
the case of equimolar mixture of EIP+A solution due to hydrogen bonding and dipole-dipole
interactions exist between the solute-solvent molecules. The same conclusion can also be
drawn from the steepness of the figures concerned.

From all the figures 7.B.1. 7. B.11 and the tables 7.B.1. 7. B.5 it is observed that from the
variation of measured and derived properties with solute concentration the steepness of
variation in the solution A+ equimolar mixture of EIP is highest and least in the solution of
A+ equimolar mixture of EIA. This indicates that the solute-solvent interactions are stronger
in the system equimolar mixture of EIP+ A and weaker in the system equimolar mixture of
EIA+A among the three systems studied. As the carbon chain length increases in the solvent
component the steric hindrance increases between the solute and solvent molecules. In the
case of equimolar mixture of EIA+A system the effect of steric hindrance is maximum.
Hence, the strength of specific interactions is weaker in case of equimolar mixture of EIA+A.
Fig. 7.B.8 Variation of internal pressure with concentration of acrylamide in equimolar

mixture of ethanol+ ( 4/ isobutylalcohol (® ) /isoamylalcohol(A))
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Fig. 7.B.9 Variation of enthalpy with concentration of acrylamide in equimolar mixture

of ethanol + ( #)/ isobutylalcohol (® ) /isoamylalcohol(A)]
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Fig. 7.B.10 Variation of relaxation time with concentration of acrylamide in equimolar

mixture of ethanol+ ( #)/ isobutylalcohol (® ) /isoamylalcohol(A})]

2.5
2 L
& 5 — -
1
0.5
0 T T 1
0 0.2 0.4 0.6

== cthanol+( isopropylalcohol
=fl—isobutylalcohol

isoamylalcohol

Fig. 7.B.11 Variation of relative association with concentration of acrylamide in

equimolar mixture of ethanol+( ¢ )/ isobutylalcohol (* ) /isoamylalcohol(A])
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CONCLUSIONS
1. The ultrasonic velocities, densities and viscosities of solutions of acrylamide (A) as solute
with equimolar mixture of ethanol and isopropanol (EIP)/isobutanol (EIB)/ isoamyl alcohol

(EIA) as solvent are presented at 308.15K.

2. from these experimental results, acoustic and thermodynamic parameters such as isentropic

compressibility (k.), intermolecular free length (L;); acoustic impedance (Z), molar volume
(V. ); internal pressure (;), enthalpy (H);and viscous relaxation time T relative association

(R, are evaluated for different concentrations in the equimolar mixture of EIP/EIB/EIA.

3. From the studies carried out on the variation of properties with the molality of solute reveal

the presence of specific interactions, hydrogen bond between the solute-solvent molecules.

4. The steepness in the variation of measured and computed physical properties indicates that
steric hindrance is larger in the system of equimolar mixture of EIA+A and smaller in the
case of equimolar mixture of EIP+A. From this observation it may be suggested that the
interactions between the solute and solvent molecules are stronger in equimolar mixture of
EIP+A and weaker in equimolar mixture of EIA+A system among the systems studied.
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