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Principal,

Shri Shivaji College of Arts, Com. & Science.
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Subject: Collaboration for Organizinthntemational Conference ICIS-2017 at SSES Science College, Congress
Nagar Nagpur-440012 during 12 to 14™ July 2017.

Respected Sir,

1 may be excused for disturbing your extremely studded schedule. | am approaching you through this letter
just to appraise that Intemational Conference on Recent Trends in Science and Technology : Sustainable
Development Through Scientific Approach (ICRTS-2017) is a flagship venture of SSES Science College,
Congress Nagpur-12, at SSES Science College, Congress Nagar, Nagpur-12, on dated 12, 13 & 14" of July 2017.
Theme of conference will be ‘Sustainable Development Through Scientific Approach’.

SSES Science College, Cangress Nagar Nagpur is a reputed institution run by Shri Shivaji Education Society
Amravati and accreditated with ‘A’ grade by NAAC and Potential for exceflence identified by University Grants
Commission. Since last decade college has collaborated with inland and abroad universities, institutions and
industries of national and international repute.

The deliberated research material will be published in Scientific Peer Reviewed, Abstracted and indexed Research
Journal having “impact factor 4.935” (2015-2016) i.e International Journal of Researches in Biosciences,
Agriculture and Technology (ISSN NO 2347-517 X) and intemational Joumal of Research is Social Sciences
and Information Technology. We are expecting gathering of more than 500 Scientists, Researchers, Professors
and Research Students from all over the World. This would be a mega event in academic arena and in this regard
we are expecting the collaborative gathering.

Looking at the significance of this International Conference we are searching as an advertising partner without any

financial involvement so as to perform collaborative event, and in turn, he can advertise his portfolio on a technical
counter, just as a promoter of event and with research and advisory backup.

We shall always remain grateful and obliged to you.
With warm regards,

Sin
Convener ICRTS-2017
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Memorandum of Understanding

1. Shivaji Science College, Congress Nagar, Nagpur-12 for International Conference on
Recent Trends in Science and Technology : Sustainable Development Through
Scientific Approach. ICRTS-2017 at SSES Science College, Congress Nagar, Nagpur-
440012, on dated, 12, 13 & 14t of July 2017. is collaborating with -

Mr/Dr./Mrs... 2% AL Kudad, Sh. .b.f%?:f!:.ﬁ.@.’.t.eﬁ.’i ob LXneamed
SCIEMLe. . AKO . S8t AKela. cn:s:o. tadiq

2. . .
AT A gudack, Shol Shivady. ceneq.e. ef. ATk Com. B Scleus,
Bmneipal of tbe anieso. . . agree to support the above said conference
(ICRTS) 2017, on research support, know how for scrutinizing, peer reviewing and
support for publication.

3. Poncipe ckrecomeneled Pensonyouid be the chief guest of inaugural
function of said conference.

a. _DPuncipad. ok e safdl. Cal S and his
Institution /Organization will not be i nor incurr any profit or loss or not be a
claimant for TA/DA in ICRTS-2017 at or outside Nagpur.

5. MOU comes in enforcement on dated .....[.0.74.. k.. Recemmhen. 2alt.

6. We bath parties agree upon the above given points and will work
transparently towards successful completion of event. The above Memorandum of
understanding is executed through its authorized signatories as follows.
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Memorandum of Understanding

Between

Shri Shivaji Education Society, Amravati

SHIVAJI COLLEGE OF ARTS COMMERCE AND SCIENCE AKOT (MS)

NAAC Accredited with ‘B’ Grade

AND

Dnyanopask Shikshan Prasarak Sanstha Manora
M.S. P ARTS, SCIENCE AND K.P.T COMMERCE COLLEGE,

MANORA



MEMORANDUM OF UNDERSTANDING

This Memorandum of Understanding (MoU)

Is entered into on

BY AND BETWEEN

DEPARTMENT OF CHEMISTRY
SHRI SHIVAJI COLLEGE OF ARTS, COMMERCE AND SCIENCE AKOT
NAAC Accredited with ‘B’ Grade

Affiliated to Sant Gadge Baba Amravati University, Amravati

(Hereinafter referred to as SSCACS)

AND
DEPARTMENT CHEMISTRY
M.S.P. ARTS, SCIENCE AND K.P.T. COMMERCE COLLEGE MANORA

Affiliated to Sant Gadge Baba Amravati University, Amravati



(Hereinafter referred to as MSPASKPTC)

1. Preamble
It is the need of the hour to work in collaborations to achieve and maintain the education and Research
standards any institute. The individual academicians from Shri Shivaji College of Arts, Commerce &
Science, Akot and M.S.P. Arts, Science and K.P.T. Commerce college, Manora should join hands in
academics and research. This would help to increase the academic standards and students” quality. This
also helps in tackling particularly the local problems and work together for the sustainable development

of the area.

DEPARTMENT CHEMISTRY SHRI SHIVAJI COLLEGE OF ARTS, COMMERCE AND
SCIENCE AKOT,

The College is established by Shivaji Education Society Amravati. The objective of society is To
bring the intellectual awakening and all round development of society through education. It has 35 other

educational units imparting education From UG to Ph.D. The College has research facilities.

DEPARTMENT CHEMISTRY M.S.P. ARTS, SCIENCE AND K.P.T. COMMERCE COLLEGE,
MANORA

Dnyanopask Shikshan Prasarak Sanstha Manora, the parent body of M.S.P. Arts, Science and K.P.T.
Commerce college, Manora was established on 1 July 1986 by shri A.D.Ingole, Ex. Z.P President with
objective of bringing about intellectual awakening and all round development of society through
education. M.S.P Arts, Science & K.P.T Commerce College is now a leading educational institute in
university having Arts and Science disciplines along with YCMOU centre. The teaching faculties are
highly qualified, experienced and dedicated. The spectacular success achieved by the college is a creation

of unusual foresight, exponentially dynamic leadership and able guidance of the founder A.D Ingole. The
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achievement of academic excellence and Nicole, impressive & pompous infrastructure is gained by the

constant efforts of multi-dimensional personality M.S. Thakare, Secretary of society.

The institute has the research centers in Chemistry. 50% teaching staff is doctorate and 37.5%
staffs are registered for research. Alumni are placed in various fields for the benefits of the society. The

college works on the vision of the parent society to serve for the excellence of society. The college works
On the vision of the parent society to serve for the excellence of society

2. Collaboration
Shri Shivaji College of Arts, Commerce & Science, Akot and M.S.P. Arts, Science and K.P.T. Commerce
College, Manora have mutually agreed to collaboration with each other in following areas.
» Research in Chemistry
» Students training programs, in Research.

> Joint field work, students training programs etc.

The available facilities and manpower of Chemistry Department of Shri Shivaji College of Arts,
Commerce & Science Akot and M.S.P. Arts, Science and K.P.T. Commerce College Manora will be
utilized with mutual consent and subject to the feasibility. Both parties agreed to enter into a collaborative

understanding on the terms and enumerated in this MoU.

3. Terms of collaboration

a) Shree Shivaji College of Arts, Science and Commerce College, Akot and M.S.P. Arts, Science and
K.P.T. Commerce college, Manora agree to enter into detailed agreement on case-to-case basis, with a
defined objective , specifying the scope of work and mutual obligation , terms and condition, financial

agreements, Intellectual Property Rights and similar contractual obligation.



b) Shri Shivaji College of Arts, Commerce & Science, Akot and M.S.P. Arts, Science and K.P.T.
Commerce college Manora agree to obtain prior permission from to state in any coaching programme that
would be carried out by using the M.S.P. Arts, Science and K.P.T. Commerce college Manora

infrastructural facilities.

4. Disclaimer
This MoU is not intended by Shri Shivaji College of Arts, Commerce & Science , Akot and M.S.P. Arts,
Science and K.P.T. Commerce college, Manora to constitute , create, give effect to , or otherwise
recognize a joint venture , agency , partnership , or formal business organization of any kind. Each party
here to shall act as an independent entity and neither shall act as an agent of either organization for other

purpose. Neither party has the authority to bind the other party.

5. Non-exclusivity
The agreement reflected by the provisions of this MoU is non —exclusive in nature and both the parties

can enter into co-operative arrangements with other parties to suit their organizational needs.

6. Confidentiality
The parties understand that in the course of their association, they shall have access to confidential
information provided by the other party. Accordingly, the parties agree that such information which is by
its nature, not confidential or which is in the public domain or which the party comes to know about other
than through violation of any law of legal obligation, provided that such party may be entitled to disclose
such information if legally required to be disclosed to a competent authority. Failure to maintain

confidentiality shall entitle the affected party to terminate the MoU.

7. Validity
The MoU would remain valid for a period of Five years from the date it is signed by the parties and is

renewable on mutual consent for such further period as agreed upon.



8. Term and Review

The MoU shall be reviewed at the end of one year from the date of signing of this MoU.

Either party can terminate the MoU after giving one month’s notice to the other party subject to

fulfillment of commitments already agreed upon.

9. Amendments
This MoU constitutes the entire understanding between the parties hereto. Except as otherwise provided
herein, no addition, amendment to or modification of this MoU shall be effected unless it is in writing and

signed by and on behalf of both parties by their respective authorized signatories.

10. Any dispute
Any dispute arising out of this MoU will be settled by mutual negotiations between the two parties. In
witness where of each of the parties has caused this MoU to be executed in two originals, one has been
retained by Shri Shivaji College of Arts, Commerce and Science Akot, and the other by M.S.P Arts,

Science and K.P.T Commerce College Manora, Dist. Washim on this day 30/04/2014
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- CERTIFICATE-

I hereby certify that her project entitled, “STUDIES IN MEASURMENT OF
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the fulfillment of scholarship requirement embodied the results of bonafied research work
carried out by Ku.Shyamal N. Bhave, under my supervision in the department of Chemistry
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I, hereby declare that the work presented in this project is my own work under the
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College ,Manora , Dist. Washim and completed for submission for the award of scholarship.
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Introduction

Viscometry " is an important tool in order to elucidate the solute — solvent interaction and
nature of a solute as a structure maker or a structure breaker. Viscosity provides an insight into the
stage of association of the solute and extent of its interaction with solvent. The nature and degree of
molecular interaction in different solution depends upon several factors i.e. the nature of the solvent,
the structure of the solute and also the extent of solvation taking place in the solution.

Viscosity is one of the physical properties of the liquid and gas as it implies
resistance to flow, as fluid exhibit a characteristics property of flowing under applied force, even the
force of their own weight, physical properties of liquid and binary mixture have been the subject of
interest in research laboratories. **

The viscosity of liquid depends on its molecular size and shape, the
intermolecular attraction, and the liquid structure. Those liquids flow slowly are said to have high
viscosity and those which flow readily are said to have low viscosity. The viscous drag can be
overcome and a constant velocity gradient between layers can be maintained if an external force is
applied in the direction of motion. The relationship between the external force and the gradient of

velocity between layers is given by,
F=-pg A =
Where 1) is a constant at a given temperature, depending upon the nature of the liquid and is known as

coefficient of viscosity, ‘F* is applied force, A is area on which force is exerted and :—;—‘- is velocity

gradient, perpendicular to direction of motion.

Viscosity and its parameters provide valuable information regarding the shapes and size
of molecules.® Grouping of solvents into classes often is based on the nature of the intermolecular
forces because the manner where by solute and solvent molecules are associated with one another

brings about a marked effect on the resulting properties. The measurement of viscosities of electrolyte
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in solution provides an excellent method of obtaining data on solute solvent and solute solute
interaction.

Viscosity is a principal parameter when any flow measurements of fluid, such as liquid,
semisolids, gases and even solids are made. Viscosity measurement is made in conjunction with
product quality and efficiency.

Viscosity is the measure of the internal friction of a fluid. This friction becomes apparent when
layer of fluid is made to move in relation to another layer. The greater the friction, greater the amount
of force required to cause this movement, which is called shear, Poiseuille’ has great contribution in
the research on viscosity. He found that some salt increase the viscosity of water whereas other
decreases the viscosity. The very first viscosity study report on BaCl, as an electrolyte was put forward
by Sprung.® Further Arrhenius® observed that at low concentration the change in viscosity is
proportional to the concentration but at moderate concentration viscosity increases fastly.

Solute-solvent interaction in aqueous and non-aqueous solution has studied many workers.'*!?
After the introduction of the concept of ionization power of solvents®, much work has been devoted to
the solvent effect on the rate and equilibrium processes.'* Because of the close connection between
liquid structure and macroscopic properties, determination of volumetric and viscometric properties is

a valuable tool to learn the liquid state.'*
Mohanty et. al." has studied the molecular interaction of potassium iodide in Dioxane - water
mixture at various temperatures.
Ankan Choudhary et. al.” has studied the viscosity deviation of binary mixture of
tetrahydrofuran (THF) with some hydrocarbon at different temperatures.
Viscosities of concentrate aqueous electrolyte solution at various concentrations have been
determined by Bary and Irving.'*

Viscosities and densities of aqueous binary electrolyte solution of different molalites have been

measured by Pandey and Yesmin."

Viscosity and density study of Sucrose and Maltose in aq. NH,Cl at different temperatures have

been studied by Nikam et. al.°

Moulik and Bisal*' have studied the solute — solvent interactions in aqueous PEG solution.

SR

""-""‘i“ﬂ.mm"’”
gt SRATEL T T ALk
Ste mewmnns )

[T L

Dist Ak



.......Q..’O‘....C..O".O..OO..O....

The interaction studies of glycine, adenosine, uridine and alanine in aqueous solution of nickel
sulphate as well as vanadium sulphate at different temperatures have been carried out by Rohankar.?2
Many attempts have been made to study viscosities of binary mixtures but no satisfactory results
seems to have been obtained, especially for ligand systems showing appreciable departure from ideal
behavior. The present study deals with the study of molecular interaction in terms of B- coefficient of
Metronidazol , Secnidazole , diclofenac drugs in different organic solvents — water mixture in
different concentration at different temperatures.

Drug action has been widely recognized to be the ultimate consequence of physicochemical
interaction between the drugs and functionally important molecules in the living organism known as
receptor. Drug receptor interaction is like hydrophobic interaction®** like ionic and covalent bonding
interaction. It is to be noted that drug action can be achieved with a small amount of drug as high
concentration of rarely achieved in vivo, therefore drug transport and ion solvent interaction are the
controlling forces in dilute solution where ion-ion interaction are absent. It is natural to believe that the
solvent modifies the structure of drug or even the structure of solvent may be modified by the drugs.
Thus the information regarding the transport property of drugs and the ion-solvent interaction may be
obtained from viscosity measurement. A resulting data may be helpful for a possible correlation

between drugs activities and viscosities.

The present study deals with the study of following drugs -
1) 2 — methyl -5-nitroimidazole- 1- ehanol
(Metronidazole)

Metronidazole is an antiprotozoal and antibacterial drug . It is commonly used to treat a
condition called amebiasis . Amebiasis can cause diarrhea in people with HIV/AIDS. Another
intestinal conditions called giardiasis is also treated with metronidazole. Other conditions that this drug
may be prescribed to treate are trichomoniasis , anaerobic bacterial infections , bacterial vaginosis ,
antibiotic associated diarrhea and colitis.

Molecular Formula : C6HON303

.. Principal
Shri Shivaji Artc. Cemmatce
.& Science Cellogc.Aket
Dist.Akela (Mahaiashtre)
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Molecular weight :171.2 g

w I A

Figure 1a: Chemical structure of Metronidazole (MTR).

2) 14(2- methyl - 5- nitro -1H — imidazole — 1 - yi ) propan -2-ol
( Secnidazole)

Secnidazole is a second generation 5- nitroimidazole antimicrobial that is structurally related
to other 5- nitroimidazoles including Metronidazole and Tinidazole , but displays improved oral
absorption and longer terminal elimination half — life than antimicrobial agents in this class .
Secnidazole is selective against many anerobic gram positive and gram negative bacteria and protozoa.
Molecular Formula : C7 H11 N303

Molecular Weight : 185.183 ¢

OH

Fig . Chemical structure of Secnidazole
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3) [o-(2,6-dichloroanilino) — phenyl)] acetic acid
Molecular Formula : C14H11CIZNO2

Molecular Weight :296.147 g

Cl

NH
Cl OH

[0~(2,6-dichloroanilino) — phenyl)] acetic acid is a antiprotozoal drug . It is broadly used

under name of Diclofenac . It is nonsteroidal analgesic anti-inflammatory agent .

Experimental:
The drugs used were collected from elsewhere. Doubly distilled water and AR grade

solvents were used. Weighing was done on digital balance (Readability + 0.001g).

Densities of solutions were determined by a density bottle. The viscosities were
measured by means of Ostwald’s viscometer ( + 0.11%kgm s~ which was kept in equilibrium
which elite thermostatic water both ( 0.1¢%). Ligand solutions of different concentration were
prepared in Aqueous , 20% methanol - water and 20 % Dioxane- water etc. . For each measurement

sufficient time was allowed to attain thermal equilibrium in thermostat,
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Viscosities, Relative Viscosity, Sp. Viscosity, Densities at 26 °c

Table-1  System- 2-methyl-5-nitroimidazole-1-ethanol (L)
in aqueous medium at 299 K
Conc. Densi ¢ ! e
:nol dm- Kx8 1 ?n’!:’ Tlmcs:lcow i x‘ll(;s,c;? ;yrz Relative Viscosity | Sp Viscosity

0.02 1.0000 75 4 0.93060 1.08905 0.62975

0.04 1.0003 76.1 0.93945 1.09942 0.49712

0.06 1.0005 76.9 0.94958 1.11128 0.45430

0.08 1.0010 716 0.95870 1.12194 043114

0.1 1.0012 78.1 0.96501 1.12933 0.40898

Table-2  System- 2-methyl-5-nitroimidazole-I-ethanol (L)
in aqueous medium At 303K
Densi i i i
o 5 1 ’(:tj o oSy, | Relative Viscosity | Sp. Viscosity
0.02 0.9991 71.6 0.815281 1.132334 0.93574
0.04 0.9993 722 0.82230 1.142086 0.71043
0.06 0.9995 727 0.82816 1.150225 0.61329
0.08 0.9998 73.1 0.83295 1.156878 0.55469
0.1 1.0001 735 0.83773 1.163522 0.51710
Table-3  System- 2-methyl-5-nitroimidazole-1-ehtanol
in 20% Methanol-Water medium At 299 K
E:;l“;m-l :xjé:’j Times:l:w n x‘{:f;:‘g_, Relative Viscosity Sp Viscosity

0.02 0.99395 | 75.1 1.03456 1.07807 0.40782
0.04 0.99403 | 75.4 1.03878 1.08247 0.30992
0.06 0.99415 [ 758 1.04441 1.08834 0.27658
0.08 0.99432 | 76.2 1.05011 1.09427 0.26009
0.1 0.99458 | 76.5 1.05451 1.09887 0.24689




Table-4  System- 2-methyl-5-nitroimidazole-1-ehtanol
in 20% Methanol-Water medium At 303 K

Conc. Density !
g | e | VWS p o VIO | e vty
1 Kg m® sec x10” Nsm
0.02 1.00012 74.1 1.02187 1.13101
0.04 1.00089 74.5 1.02817 1.13799
0.06 1.00105 74.8 1.03248 1.14275
0.08 1.00158 74.2 1.03855 1.14947
0.1 1.00211 74.7 1.04601 1.15773
Table-5 System-2-methyl-5-nitroimidazole-1-ehtanol
in 20% Dioxane-Water medium at 299
Density i 3 i
Conc. 10° Time flow in Vl?;:osny.2 Relative Viscosity
mol dm-1 3 sec X107 Nsm’
Kgm
0.02 1.03304 78.1 1.19896 1.16545
0.04 1.03323 78.5 1.20533 1.17182
0.06 1.03359 78.8 1.21035 1.17679
0.08 1.03402 79.2 1.21700 1.18291
0.1 1.03415 79.6 1.22330 1.18761
Table-6  System-2-methyl-S-nitroimidazole-1-ehtanol
in 20% Dioxane-Water medium at 303K
Density g
Conc. x10° Time flow in Vlf::osity.3 Relative Viscosity
mol dm-1 3 sec x10” Nsm
Kgm
0.02 1.03209 | 76.8 1.17061 1.20969
0.04 1.03216 | 77.1 1.17526 1.21450
0.06 1.03266 | 77.6 1.18346 1.22297
0.08 1.03294 | 779 1.18835 1.22803
0.1 1.03315 | 783 1.19470 1.23458
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Viscosities, Relative Viscosity, Sp. Viscosity, Densities at 299K

Table- 7 System- l-(2—metllyl-5-nitro-lH-;midmle-l-yl) propan-2-ol (L;)

in aqueous medium

Conc.

Density

mol dm” x10° b V|icos “y,, Relative Viscosity | Sp Viscosity
Kgm?® sec x10” Nsm
0.02 |0.99883 81.6 1.00586 1.17713 1.25255
0.04 |0.99891 81.9 1.00964 1.18156 0.90780
0.06 |[0.99912 82.1 1.01232 1.18469 0.75401
0.08 | 0.99954 823 1.01521 1.18807 0.66496
0.1 0.99978 82.6 1.01915 1.19269 0.60936
Table- 8 System- l-(2-methyl-5-nitm-thidml&l-yl)pmmeﬁl (L)
in aqueous medium at 303K
Cone. Density . i g%
moldm? | xpg¢ | Timeflow in b T (T TR Viscosity | Sp. Viscosity
Kgm* sec x10” Nsm
0.02 0.99865 | 80.6 0.97687 1.22492 1.59044
0.04 | 0.99898 80.9 0.98083 1.22988 1.14944
0.06 0.9991 | 8l.1 0.98337 1.23307 0.9512
0.08 0.99934 | 813 0.98604 1.23641 0.83585
0.1 0.99951 | 81.5 0.98863 1.23966 0.75789
Table-9 System-l-(z-methyl-s-nitro-lHinidazole-l-yl) propan-2-ol in
20% Methanol-Water medium At 299K
Cae. Dentley Time flow in Viscosi
mol dm-1 x10° 3 ty_, Relative Viscosity | Sp Viscosity
3 sec x10” Nsm
Kgm
0.02 1.00008 71.8 1.04094 1.03706 0.45394
0.04 1.00031 753 1.04395 1.08786 0.33638
0.06 1.00058 75.5 1.04701 1.09104 0.28740
0.08 1.00107 BT 1.05030 1.09447 0.26078
0.1 1.00121 759 1.05322 1.09752 0.24270




Table-10 System-l-(2-methyl—5—nltro-lH-inidazole-l-yl)propan-z-ol
in 20% Methanol-Water medium At 303K
r?:?:?ﬁm—l D:!l];?y i vl Vineoaly Relative Viscosi Sp. Viscosi
Kgm® sec x10* Nsm? e B ity
0.02 0.99991 | 72.9 1.02570 1.11246 0.80598
0.04 1.00003 | 73.2 1.03004 1.11717 0.59351
0.06 1.00016 | 73.8 1.03862 1.12647 0.52263
0.08 1.00028 | 74.4 1.04719 1.13577 0.48552
0.1 1.00051 | 74.9 1.05447 1.14366 0.45926
Table-11  System- 1-(2-methyl-5-nitro-1Himidazole-1-yl) propan-2-ol
in 20% Dioxane- Water medium At 299K
1 . . . ..
mg":;’l z?r‘%j T‘mesgc"w s X‘I’(')i“;ss‘n'{_, Relative Viscosity | Sp Viscosity
0.02 | 0.99651 854 1.09460 1.26467 1.80555
0.04 |[0.99716 85.6 1.09742 1.26846 1.29287
0.06 |0.99739 85.8 1.00131 1.27172 1.06830
0.08 |0.99752 86.1 1.10419 1.27633 0.94167
0.1 0.99772 86.3 1.10542 1.27955 0.84669
Table-12 System- 1-(2-methyl-5-nitro-1 Hinidazole—l-yl)propan-}ol
in 20% Dioxane-Water medium At 303K
Densi . . &
mflo:':_l Kxg 1 :i, Txmes?:w = X‘ll:,c;s:z.z Relative Viscosity | Sp. Viscosity
0.02 0.99502 | 84.6 1.24319 1.28469 2.18617
0.04 0.99611 |84.8 1.24749 1.28914 1.56852
0.06 0.99623 |85 1.25058 1.29233 1.29399
0.08 0.996635 | 85.1 1.25220 1.29401 1.12666
0.1 0.996649 | 85.3 1.25552 1.29744 1.01877




Viscosities, Relative Viscosity, Sp. Viscosity, Densities at different temperatures

Table-13 System-[o-(2,6-diehIoroanilino)—phenyl]acedc acid (DCAPAA)

in Aqueous medium at 299K [L3]
Densi ¢ : goo s
mﬁ“g:_l Kxgl '(fj 19 sf:w " x‘]'(')f’f;ss;'y,, Relative Viscosity | Sp Viscosity
0.02 |0.99932 752 0.94767 1.08534 0.45824
0.04 | 0.99944 754 0.95031 1.08836 0.33882
0.06 |0.99954 75.6 0.95292 1.09135 0.28864
0.08 |0.99958 758 ¢ 0.95548 1.09428 0.26014
0.1 0.99962 759 0.95678 1.09577 0.23729
Table-14 System-lo-(Z,G—dichloroanilino)—phenyl)acetic acid (DCAPAA)
in Aqueous medium at 303K
Conc. Den(s;ty Time flow in Viscosity Relative Viscosi S, Viscosi
el Bt Kxg lm.3 o X107 Nsm? elative Viscosity p. Viscosity
0.02 0.99922 74.8 0.89320 1.14607 0.84359
0.04 0.99935 74.9 0.89451 1.14234 0.60472
0.06 0.99942 75 0.89577 1.14394 0.50018
0.08 0.99948 753 0.89940 1.148593 0.44928
0.1 0.99959 753 0.90189 1.15177 041171
Viscosities, Relative Viscosity, Sp. Viscosity, Densities at 299K
Table-15 System-[o-(2,6-dichloroanilino)-phenyljacetic acid (DCAPAA)
in 20% Methanol-Water medium
\
Densii P
mﬁl":;_, K:;n:::y T'::esfc“w ‘:';ff;‘:m‘y_, Relative Viscosity | Sp Viscosity
0.02 0.99932 752 0.94767 1.08534 0.45824
0.04 0.99944 754 0.95031 1.08836 0.33882
0.06 0.99954 75.6 0.95292 1.09135 0.28864
0.08 0.99958 75.8 0.95548 1.09428 0.26014
0.1 0.99962 759 0.95678 1.09577 0.23729




Table-16  System-[o-(2,6-dichloroanilino)-phenyljacetic acid (DCAPAA)
in 20% Methanol-Water medium at 303 k
Densi X 5 i
S K;; 1 g:t:' T"“:g:w - x‘l’(;?f;ss';’]’., Relative Viscosity | Sp. Viscosity
0.02 0.99922 | 74.8 0.89320 1.14607 0.84359
0.04 0.99935 | 74.9 0.89451 1.14234 0.60472
0.06 0.99942 | 75 0.89577 1.14394 0.50018
0.08 |0.99948 753 0.89940 1.148593 0.44928
0.1 0.99959 | 75.5 0.90189 1.15177 041171
Viscosities, Relative Viscosity, Sp. Viscosity, Densities at 299K
Table-17 System-|o-(2,6-dichloroanilino)-phenyl]acetic acid (DCAPAA)
in 20% Dioxane-Water medium at 299 k
_— D:;lxs)i"j Ti"“"se"c"" - x}';ff;fgq Relative Viscosity | Sp Viscosity
Kgm
0.02 1.01436 89 1.18738 1.30709 2.36273
0.04 1.016884 89.1 1.18899 1.30886 1.67972
0.06 1.01711 89.3 1.19491 1.31538 1.3986444
0.08 1.019892 89.7 1.20398 1.32536 1.24730
0.1 1.023052 89.9 1.19642 1.31704 1.08875
Table-18 System-[o-(2,6-dichloroanilino)-phenyljacetic acid (DCAPAA)
in 20% Dioxane-Water medium at 303K
Densi $ A
mg":r:_ : Kxg 1 r(f: T‘"‘“s:’c"‘” oy x‘l'(;?f;‘s';y{, Relative Viscosity | Sp. Viscosity
0.02 1.011845 88.7 1.11387 1.36972 2.79893
0.04 1.01265 88.9 1.11727 1.37391 2.00048
0.06 1.01386 89.1 1.12113 1.37865 1.65310
0.08 1.01434 89.3 1.12417 1.38240 1.44512
0.1 1.01564 89.5 1.12814 1.38727 1.30827
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Table-1 System- 2-methyl-5-nitroimidazole-1-ethanol (Ly)
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in aqueous medium at 299 K
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Table-3 System- 2-methyl-5-nitroimidazole-1-ethanol in
20% Methanol-Water medium At 299 K
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Table-4 System- 2-methyl-5-nitroimidazole-1-ethanol in 20%
Methanol-Water medium At 303 K
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Table-5 System-2-methyl-5-nitroimidazole-1-ethanol in 20%
Dioxane-Water medium at 299 k
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Table-6  System-2-methyl-5-nitroimidazole-1-ethanol
in 20% Dioxane-Water medium at 303 k
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Table-7 System- l-(2-methyl—5-ni(ro-lH-midazole-l-yl)propan-z-ol (L)
in aqueous medium
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Table-8 System- l-(2-methyl-5-nltro-lH-midamle-l-yl)propan—Z-ol(lq)
in aqueous medium at 303 k
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Table-9 System-1-(2-methyl-5-nitro-1H-midazole-1-yl) propan-2-ol
in 20% Methanol-Water medium At 298K
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Table-10 System-1-(2-methyl-5-nitro-1H-midazole-1-yl)propan-2-ol
in 20% Methanol-Water medium At 303K
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Table-11 System- l-(2-methyl-5-nitro—lH-midazole-l-yl)pmpan-l-ol
in 20% Dioxane- Water medium At 298K
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Table-12 System- l-(z-methyl-s-nitro-lH-midmle-l-yl)propan-z-ol
in 20% Dioxane- Water medium At 303
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DCAPAA SYSTEM
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Table-13  System-[o-(2,6-dichloroanilino)-phenyljacetic acid (DCAPAA)
in Aqueous medium at 299K [L3]
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Table-14 System-[0-(2,6-dichloroanilino)-phenyljacetic acid (DCAPAA)
in Aqueous medium at 303K
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Table-15 Systcm-lo-(Z.6-dichloronnilino)-phenyl]acetic acid (DCAPAA)
in 20% Methanol-Water medium at 299 k
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Table-16 Sys!em-[o—(Z,G—dichloroanilino)-phenyl]acetic acid (DCAPAA)
in 20% Methanol-Water medium AT 303 k
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Fig 17 Temp 299 K System L3
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Table-17  System-[o-(2,6-dichloroanilino)-phenyljacetic acid (DCAPAA)
in 20% Dioxane-Water medium at 299 k

Fig18 Temp 303 K System L3
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Table-18 System-[o-(2,6-dichloroanilino)-phenyl]acetic acid (DCAPAA)
in 20% Dioxane-Water medium at 303 k



Tableno.19- Values of Falkenhagen coefficient A, Jones ~ Dole coefficient B, at different
temperatures in different Solvent mixtures System- (L) —

Table no.20 - Values of Falkenhagen coefficient A, Jones — Dole coefficient B, at different
temperaturesin different Solvent mixtures System- (L) —

Temp T (K) 303K 299K
i PR A 1.062 0678
e B -2 -1
- 20%Methanol-Water A 0.868 0.438
o - B -1.62 0.72
6 20% Dioxane-Water A 1.886 1.544
‘ medium B 392 3.8
o°

[ ]
& Temp T (K) 303k 299 K
' Aqueous medium A 1.848 1.448
© B 398 3.08
® 20%Methanol-Water A 0.892 0.508
PS —— B -1.62 -0.98
L 20% Dioxane-Water A 2.544 2.094
® sodin B 5,56 -4.54
e
Table no 21 - Values of Falkenhagen coefficient A, Jones — Dole coefficient B, at different
temperatures in different Solvent mixtures System- (L) —
Temp T (K) 303k 299k K
Auions st A 0.966 0.514
B -2.44 -1.02
20%Methanol-Water A 0.966 0514
wediwin B 2.04 1,02
20% Dioxane-Water A 3.252 2.744
medium B -7.08 5.98
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Results and discussion:

The time and density are measured and the viscosity of a test liquid relative to that of a reference
liquid in the same viscometer is determined from the relationship

txd
to xdo

! Ty ——2

Where n = Viscosity of ligand solution, d & d, = Density of ligand and solvent
t & t= Time flow for ligand and solvent.

The relative viscosity of a solution is expressed as

g txd
’7_0 i toxdg

= —)!

Where 1 and 1, are the viscosities of solution and solvent respectively.
The relative increase in viscosity due to the presence of the solute is called the specific viscosity and is
defined by
L e B )
The specific viscosity is a function of the concentration C of the solute, the size and shape of the solute

molecules and the strength of the solute-solvent interactions.
n
—F =] +RPIXC 9

The viscosity B-Co-efficient has been derived from Jones-Dole equation®” (¢ > 0.1m)

-1
HEAb B e (§)

5,
Where 1, is the relative viscosity. A and B are the characteristics of the solute and solvent. A is

Falkenhagen coefficient represent the contributor from solute-solute interaction and B is Jones Dole

coefficient known to depend on the size of the solute particle and on the interaction between solute

and solvent.
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They were obtained by a least — squares treatment as intercept and slope of the linear plot of ’h'?
v

!

vsy/c .The graph for each system given linear straight line showing validity of Jones-Dole equation.
The slope of straight line gives value of B co-efficient. The plot of

=1 t
— Vsy/c for each system shown in figure 1- 40

ve

The densities and viscosities of 2-methyl-5-nitroimidazole-1-ethanol (L;) :
1-(2-methyl-5-nitro-1H-midazole-1-yl)propan-2-ol (L),
[0-(2,6-dichloroanilino)-phenyl]acetic acid (DCAPAA)(L3)

in aqueous medium, 20% methanol —water, 20% Dioxane- water, at 299, 303 K have been measured
in the concentration range 0.02 to 0.1 mol/dm®. The viscosity data were analyzed for A and B
coefficients using Jones — Dole equation. The viscosity A and B coefficients have been computed by
the least squares method from the plot of (nr -1/Vc) vs Ve . A is measure of ion-ion interactions and B
is measure of solute-solvent interaction has been calculated and listed in table 19 - 21.

Inspection of the data in table no 19 — 21 shows that the viscosity A- coefficients in few cases are
found to be negative. The viscosity A coefficient represent the ion- ion interactions and negative
values have shown some physical significance. However negative A values have also been reported to
be in other solvents in some studies.”*”'

The large and small value of ‘A’ shows the stronger and weaker solute — solute interactions
respectively. When solute is introduced in to solvent of organic-water mixture it will interfere with the
ordered structure of water in the solutes co-sphere. As only one solute is present so such variation in
the values of A can be explained.

In the present study viscosity of liquid solutions decreases with decrease in concentration of
antipsychotic drugs salts solution in aqueous, 20% methanol -water ,20% Dioxane -water, mixture.
The increase in viscosity with increase in concentration may be attributed to the increase in solute
solvent interactions.

It is evident from table 19 - 21 that the B coefficient is an adjustable parameter, which may be
either positive or negative and it is a measure of the effective hydrodynamic volume of solute which

accounts for the solute solvent interactions. Viscosity B coefficients have been established to arise
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from ion- solvent interactions and are responsible for introducing order or disorder in the structure of
the solvent. Solute with negative B Coefficient is characterized as structure breakers indicating weak
solute -solvent interactions. Such type of results is also shown by Eyring et al.”* From table 19 - 21 it is
seen that the B — coefficient values slightly decreases with temperature.

It is observed from data obtained that density of ligand solutions decreases with increasing
temperature. Density of ligand solution in general increases with increase in concentration of 20%
Dioxane -water, 20% MeOH-water, aqueous water medium. Thus due to the addition of bulky solvent
density increase with concentration for Dioxane, which is due to shrinkage in the volume which in
turn is due to the presence of solute molecules.

The values of viscosity A and B coefficients responsible for solute - solute and solute - solvent
interactions are presented in table 19 - 21 in different solvent mixtures at different temperatures and its
order is given below —

B- Coefficient for L1 ,L2 , L3 shows the order 20% MeOH- water > aqueous medium > 20%
Dioxane-water. It shows that the interaction between non-polar and polar solvents increases with
increasing temperature. This may be due to the effect of interaction of polar- polar solvent as
compared to non polar-polar solvent (Dioxane-water).

The B coefficient of the salts in different solvents has been found to be low. The values of B
coefficient at determined for better understanding of the structure making and structure breaking
properties. Solutes with positive B coefficient are characterized as structure former and will impose a
new order by reorientation of the adjacent water molecules indicating strong solute solvent interaction.
Solute with negative viscosity B coefficient is characterized as structure breakers indicating weak
solute solvent interactions. Negative values of B — coefficient are associated with a structure breaking
effect of the solution. Such type of results are also shown by several workers. ™

The increase in concentration of solute in solution contributes positively to the viscosity B -
Coefficient on other hand, the breaking of the solvent structure by solutes causes a decrease in the
viscosity. Thus B — coefficient is the resultant of these two opposite forces.* Therefore the molecule

or ions exhibiting negative B — coefficients have been assumed to exert a structure breaking effect.
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