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Acoustic Studies in the Binary Mixtures of Dimethyl Carbonate with Salicylates at
Different Temperatures
G.Jyothirmail,, P.B.Sandhya Sri 2, S.V.G.V.A.Prasad’,Ch. Anjaneyulu?’
L 1Department of Physics, Govt. Degree Col]ege Avanigadda - 521121, Andhra Pradesh,
3 India
3department of Physics and Electronics,Pithapur Rajah’s Government College (A),Kakinada-
533001,A.P.,India
fas Department of Physics, Bapatla Engineering College, Bapatla - 522101, Andhra Pradesh,
: India

Abstract

For the binary mixtures of Di Methyl Carbonate (DMC)+Methyl Salicylate (MS), +

Ethyl Salicylate (ES) and +Benzyl Salicylate (BS), altrasonic velocity(U), density(p) and

viscosity (1) were measured over the entire composition range at four different temperatures

303.15, 308.15, 313.15 and 318. 15K. From the experimental data, excess values of molar

volurhe and inter molecular free length and deviation in adiabatic compressibility and

vxscosny were computed. The values of VE, ABad and L¢E have been fitted to Redlich — Kister

polynomxal equation to estimate binary coefficients and standard deviationbetween the
experimental and computed values.
Keywords: Di methyl carbonate, densities, speed of sound, viscosity, adiabatic

compressibilities, molar volumes, inter molecular free lengths.

: 1 Inlroductlon
The molecular interactions and physico-chemical behavior of mixes of binary liquids

are best understood through an appreciation of their acoustic properties. The study of

molecul:n structure requires knowledge of how molecules interact in solutions. The form and

internal structure of molecules can be altered by their interactions with one another. A variety

“of size-dependent connections, molecule packing, mobility, physicochemical behavior, and

the types and intensities of intermolecular interactions can be gleaned from measurements of
ﬁcouetxml parameters! ™.

" Ubangara Mary and P. Neeraja6 examined and studied the ultrasonic speed (U),

déﬁsity (p), and viscosity () of binary liquid solutions of isobutyl methyl ketone,

cyclohexanone, and methyl salicylate.

iorerivan b
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: -}Th-ey were able to extrapolate some acoustical properties from these readings. The full

'".cbnc:enl’ration range, including the extremes, is considered in the analysis of these parameters.
(djﬂta'. .Ovér the whole concentration range, with the excess values of these parameters are also
_examined.
i The acoustic characteristics of a binary liquid mixture of methyl salicylate and
“benzene were determined by Chandra Bhan Singh et al.” at three distinct temperatures. The
obtained ultrasonic velocity, density, and viscosity measurements are used to derive the
‘acoustic parameters.

Volumetric and viscometric data have been employed in various cresol binary
combination studies®-!°. These researchers discovered not only hydrogen bonding, but also
‘robust intermolecular interactions. The combination of dimethyl carbonate and salicylates is a
binary system that has not been studied extensively.

-+ -+ 2. Experimental Techniques
) Vé]ocity:Measurements
- “.The formula U=f can be used to calculate the ultrasonic velocity. The research makes
Tuse of a generator with a frequency of 2 MHz. Adjusting the high frequency generator's
anode current meter to its highest reading was a painstaking process that required a
micrometer SCrew.
" While adjusting the micrometer screw for n peaks, we should keep track of how many
times the anode current was at its maximum.

d=nn2
3 . ..The speed in meters per second can be easily determined by multiplying the distance

‘the reflector is moved by 20 peaks by 100. Since the distance 'd’ may be measured to an
accuracy of 0.01 mm or better using a micrometer, the precision of the velocity is mostly

'dependent on the precision of the distance measurement. The precision of the acceleration

.measurement was +0.02%.

© - b)Density Measurements
e In.the current study, a specific gravity bottle of Sml volumeis utilised to determine of

‘pure liquids’ density (p) and all mixtures of the liquids at various temperatures from 303.15K,
“to 318.15K with an interval of SK. One of the standards for the liquids' purity was their

density., For achieving thermal equilibrium, the specific gravity bottle was kept for 15
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er, lack of supervisor und

frustration. In India, challenges like resource
tigative skills, procurement

background, reachability,

Abstract : . ey
ng information and reframing it for the current situation. Ho

Research process involves finding existi

subject knowledge can hinder research direction, leading to confusion and
allocation, scheduling, and financial issues can limit research initiatives. To su
guidelines, communication, and critical thinking are essential. Choosing a contact person

and communication style.

cceed, strong inves
depends on

I.  INTRODUCTION ]
ne might be considered research. Reading an article to learn the reason behx_nd
her could not be knowledgeable about statistical techniques and how to utilize

uired, techniques such as case

ther of the two approaches is req
ow crucial it is to look into the problems

including budgetary, infrastructure,

Finding an answer to a question that already has o

the blue sky is one example [1]. Because the researc
them with the data, s0me studies may be unpredictable. If nei
studies and observations can be employed. The difficulties in doing research emphasize h

that Indian analysts encounter in depth. These difficulties include a wide range of topics,

legal, and sociocultural issues.

It is common for researchers to work with restricted resources, including money and technological platforms, in order to carry out
meaningful research. India provides support in the areas of complexity, impact requirements, cooperative design, and
interpretation of empirical results in the sociocultural fabric. Furthermore, India has a variety of difficulties due to its wide range
of study topics, which include the social sciences, humanities, and sciences. These difficulties include unequal access to survey
platforms, resources, and consultancy opportunities, all of which have the potential to negatively impact analysts in particular
domains. Furthermore, shifting geopolitical and global health circumstances might impact the design of investigations,
necessitating a prompt and adaptable response to problems like health emergencies and climate change. The purpose of this study
is to investigate the intricacy of problems encountered by Indian analysts and to offer a thorough comprehension of every facet.
By drawing attention to these issues, we hope to further the conversation on how to strengthen the nvestigative atmosphere and

_encourage initiatives that assist analysts in overcoming barriers and advancing their careers [2,3]. Setting national and regional
challenges and problems in order of importance is crucial. Social scientists must identify the issues that local residents confront
and offer viable solutions for their research to be valuable and significant.

THE COMMON PROBLEMS FACED BY A RESEARCHER

: * II.
1. Lack of Familiarity with the Research Supervisor
Many people find it difficult to apply to Ph.D. programs because they are unaware of the rules and requirements. Doing extensive

svt'udy :about the policies and procedures of the organization is crucial before enrolling in a research program that will be
supervised by someone. This include evaluating the subject's suitability for the study, learning about their past, and figuring out

_whether the research was finished on schedule.
11 find that everyone puts on a pleasant front for the application and joining procedure after joining. But when they

Researchers wi

come out as themselves, they could become nervous and forget why they joined in the first place. For some, more than for others
* this worry may result in a discontent with their research environment. ’

Before going to research, might be aware about institutional norms and regulations, joining process specifically guidelines and

also about the tesearch field of the supervisor. Getting the required permissions and approvals for research initiatives through the

bureaucratic procedure can be difficult and time-consuming,.

2.Publication‘lssues
When it comes to publishing their work, researchers have two basic challenges. The first issue is th.: misunderstanding of what an

izt‘;:le and a Teview are. A. written co'mposition known as an article is published in a varicty of publications, including
rofsegapersi xpa-g.azmes, a1_'1d Jomnal§. A journal, on the other hand, is a venue where articles pertaining to a certain academic or
p sional topic are routinely published. The choice of the right publishing platform presents the second issue. Some researchers
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sk agents for help without taking the length of time needed f;
or

thorough descr_:ptmn OfP“b”Shing problems and thejr fixes in ordcrpub”cation into account, The procedures that follow offer a

) to address these concerns.
These llbsu% may be faced at different phases
Phase I - The procedure for publishing ke ) ' _
ihe researcherThere are il g wﬁ;ﬂ ;;gﬁjjhf)r 'J(furnnl in the n_ght format and on the right pl=:form must be understood by
platforms and the appropriate releasc i IJHIL,' agents and paid platforms overwhelm rescatchers. Confusion over clone
the dissertation or journal abstract on tjme . could also exist. In order to avoid duplication or expiration, it is crucial to submit
Phase IT - Sceking the appropriate 1:;}? «’m.d o make sure the picce is always on the same platform.
straight to UGC-CARE's official wcl?sitclicfmon P!“”””" rcc!u!rcs‘ many visits to the official wehbsites. For example, you can go
arranged according to disciplines ami ol Y_Ofl want to publish an:urnul or article from them. They offer a directory of platforms
selecting Group I or Group IT an;I ther thﬁd(?iiqld'h?ns. You may quuc{cly get a list of platforms exclusive to a given discipline by
;)01: publication. If not, they might turn them d;;ﬁ,lnL' You can also find out if the platform welcomes general subjects or requests

ase IIT - We : ‘
free or gqun\:i: 2?:‘:‘;(:;?‘.;‘:}1‘?’}‘” the P"filfonﬂ_is appropriate for our publishing, when it is best to publish, zfnd whether it is
annual. When an article is ub]'LhI-):jjSL I.ls al.so important to conﬁrm whether the magazine is online or ({fﬂme,'quartcrl‘y or
websites. Only a select few p!( “!s cd online, it can be accesscd onl’mc an(‘J‘ a soft copy can bv:_o'btafncd via email or gﬁxc.lal
process is ongoing, When wp 2 l;)lr"ns, though, might send our post via cmail and offer email notifications while the publication
provide, We shall l;c ok Z{?u ish an item ofﬂmc,. it lmp‘llcs we can cmail it and !wvc a hard copy dclwcread to 'thc address we
Phase IV - For b 0 determine whether we will reccive our article or journal in hard copy or soft copy in l‘hl‘f rn_f:thr)d.

i or better publication outcomes, choose a multidisciplinary platform if you haven't specified the discipline of your
article or are unsure of it

) ) ) IIl.  THE WAY TO IMPROVE RESEARCHER SCHOLARS
Pcpcndmg on their requirements and degree of expertise, researchers need specialized training. When choosing a mentor, take
into account these attributes since a reliable mentor can greatly enhance research project outcomes.

a) Identification of Guide
Asking faculty members or research advisors at your university for recommendations can be helpful when selecting a guide for

your research project. Consider the guide's background, accessibility, ability to communicate, and mentoring style as well.

b) Practicing Research Proposal
By getting comments and making changes, rewriting a research proposal can help it become better and more impressive. This

entails distributing the idea to reviewers, mentors, or peers and getting their feedback on its advantages and disadvantages. The
rescarcher modities the proposal in light of this input in order to improve its quality and raise the possibility of success.

c. Strong Subject Knowledge
To support ongoing learning and development, researchers need to be well-versed in their field, persistent in their efforts to

advance, and patient.

d. Strong Knowledge in Research methodology
A proficient comprehension of research technique enables a researcher to produce comprehensive and dependable investigations.

They are also proficient in successfully interpreting and communicating their findings. They can also identify any biases or limits

in their research and take steps to reduce them.

¢. Attending Data analysis workshops
Workshops on data analysis provide scholars with practical experience with a range of statistical software applications and

methodologies, fostering networking among researchers. Choosing a workshop is influenced by factors such as certification, cust.
duration, specialized software, and competence level. Look for workshops on the internet, contact ssociations for professionals,
or ask mentors or coworkers for recommendations.

f. Ethics in training
Depending on the needs of the institution or the funding agency, ethics training delivered through workshops or online courses

guarantees that researchers respect participant rights and maintain research integrity.

g. Publication knowledge
Researchers ‘should 'know publishing guidelines, including clear writing, selecting a journal that aligns with their research,

adhering to journal guidelines for formatting, references, and citation, undergoing peer review to evaluate the quality and
relevance of their work, and adhering to ethical principles like avoiding plagiarism:

; IV.  CONCLUSIONS
According to the article's conclusion, the issues include the investigator's lack of knowledge, their limited understanding of the
study field, their interactions with other investigators and colleagues, their inability to manage their time, their lack of resources,
their financial troubles, and their difficult circumstances. It is imperative that these issues be resolved in order to develop a robust
 research community and advance scientific understanding. We can get through these obstacles and promote an innovative and

b2




‘ dls‘30"51“)'-0riented culture by giving researchers the tools and assistance they need. An effective research le.ade‘r shou.fd be weli-

versed in the field of study, able to offer guidance and assistance when needed, possess excellent communication skills, and be
ab!e to offer insightfy and concise feedback on the direction of the project. This should also be consistent w1tl‘1 the research
objectives and perspective of the rescarcher, and be able to help with any obstacles or challenges that may arise during the
res_earcl;. When choosing a mentor, it may be helpful to scek recommendations from faculty or rgsearch advisors at your
university and consider their previous experience, availability, communication skills, and type of instruction.
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