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process with incrense in weights the wire will get stretched il it breaks, Though this deformation is wery small
itis extremely important in enginecring applications. The material whose Young s modulus is 1o be measured is
to be taken in the form of o rectangular bar with small width and thickness and a large length. The three
paramaters i.e. length,breadith and thickness are chiosen so that with moderate weights reasonable bending can
be observed'®. A traveling microscope would be necessary to obeerve the depression at certain weight.
Young's modulus can be determined by varioos technigques but Y by bending of a bor have some advaninges
over others technigques such os easy, sccurate, etc. From this method strain stress can also be studied,

Material and tecnnige o be [aed:

The muxin reason for using this technigoe i 0t s very simple technigue than other technigue to
determine ¥, and require malerial for this echnique are easily available. The values of Young's modulus of
material is given in book but Young' modulus obtained by using Y by bending of bar in close agreement with
standdand values of Y of material. So we choose this techaigue, The material selected for this purpese are
capper, aluminium, iron s1ainless sieel and wood. The formuola used to determine Young's modelus is

¥ = mgl bl

Where,

g=gravitational foree in com/sec?

I=distance hetween two knife edges

M=mass

b= breadth of a bar

d-thickness of o bar

f=depression for a particular mass in
The Apparatus used for this method is Traveling micrescope, Vemier caliper, Micrometer screw gauge, Material
bar, Beter scale. The given beam was placed on the two knifc edge supports as shown in ihe fig 1. and the
distance between two edges was about 40 cm. 3 weight hanger was kept suspended at the center of the heam
and @ pin was fixesd vertically on the frame of the hanger. A microscope was used 1o view the tip of nesdle
microscope was adjusicd such that the pin just touches the horizontal evoss wire. The reading of the microscope
in the vertical scale was nofed Lin the same way reading for laading weights and unboading weights were
recorded then by using ahove formula Young's modulus of different material bors were coloulated®.

Result and Discussion

It was observed that The Young's modulus of wood was Increased with Increasing thickness with 709
mim He atmospheric pressurein fig 2. Itis linear relationship between Young s modulies and thickness of wood
har, The dimensions and the Y of the materials are given below .with the help of ¥ by hending method the
calculated values of ¥ of aluminium, copper iron, stainless sieel, wood are given in able 1.1 i2 found that
vitlues af ¥ calculated are in close agreement with standard valoes

Fig 1: ¥ By Bending Method
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process with increase in weights the wire will get stretched till it breaks. Though this deformation is very small
itis extremely important in engineering applications. The material whose Young's modulus is to be measured is
to be taken in the form of a rectangular bar with small wadth and thickness and a large length. The three
parameters i.e. length breadth and thickness are chosen so that with moderate weights reasonable bending can
be observed'®. A traveling microscope would be necessary to observe the depression at certain weight.

Young's modulus can be determined by vanous techniques but Y by bending of a bar have some advantages
over others techniques such as easy, accurate, ete. From this method strain.stress ean also be studied.

Material and technigue 1o be Used:

The main reason for using this technigue is it 15 very simple technigque than other technique to
determine Y. and require material for this technique are easily available. The values of Young's modulus of
material 15 given in book but Young' modulus obtained by using ¥ by bending of bar in ¢lose agreement with
standard values of Y of material. So we choose this technigue. The material selected for this purpose are
capper, aluminium, iron stainless steel and wood. The formula used to determine Young's modulus is

Y = mel/4bad®

‘Where,

g=gravitational force in cm/sec’

I=distance between two knife edges

M=TMass

b= breadth of a bar

d=thickness of a bar

d=depression for a particular mass in
The Apparatus used for this method is Traveling microscope, Vernier caliper, Micrometer screw gauge, Material
bar, Meter scale. The given beam was placed on the two knife edge supports as shown in the fig 1. and the
distance between two edges was about 40 cm. a weight hanger was kept suspended at the center of the beam
and a pin was fixed vertically on the frame of the hanger. A microscope was used 1o view the tip of needle
microscope was adjusted such that the pin just touches the horizontal cross wire. The reading of the microscope
in the vertical scale was noted .in the same way reading for loading weights and unloading weights were
recorded then by using above formula Young's modulus of different material bars were calculated®.

Result and Discussion

It was observed that The Young's modulus of wood was Inereased with Increasing thickness with 709
mm Hg atmospheric pressurein fig 2. Itis linear relationship between Young's modulus and thickness of wood
bar, The dimensions and the Y of the materials are given below _with the help of Y by bending method the
calculated values of ¥ of aluminium, copper ,iron, stainless steel, wood are given in table 1.1t is found that
values of Y calculated are in close agreement with standard values

Fig 1: ¥ By Bending Method
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Table 1: Determined values of ¥

Materials Lengthin Breadih in Thickness Experimental Standard values
‘o’ ‘o' in ‘cm’ values of youngs of youngs
modulus in madulus
‘dynefem™’ in ‘dyn:kmz‘
Alumininom b 253 02055 6.099x 10" 7.50x 10"
Copper M 310 0.1940 5.2891x10" 12.40x10"
Iran 4 321 0.1115 14.2128x10" 19.90x10"
Stainless steel a2 295 0.1270 13.2088x10" 19.50x10"
Wood 42 313 02100 1.0085x10" Lixio"
Wood 1 Q9 2 0.3070 1.1210x10" -
Wood 2 42 315 0.5400 1.2429x10" -
Wood 3 4 313 0.6355 1.8319x10" -
Conclusion

The Young's Modulus of aluminium, Iron, stainless steel, copper, wood were obtained successfully
by Y by bending method. The young modulus of iron was found to be highest by Y by bending method. The
Young's modulus of wood is going to increased with thickness of wond bar was successfully studied by y by
bending technique. The future scope is very wide by using ¥ by bending of bar technigue.
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Abstract

The Viscosity of liquids such as glycerine, water, paraffin oil, cthy! alcohol and acetone
was determined by simple co-axial cylinder type rotational viscometer. The pH of given solution
was measured. All solution was of acidic in nature and directly filled in cylinder for measuring
viscosity. It was observed that the viscosity of solution decreased with their temperature. The
viscosity of glycerin was found 3,93 pas. al room temperature and it was found 2.79 pas, at 80°C.
Similarly the viscosity of water, paraffin oil was found to decrease i.e. 2.745 pas, 2.048 pas at
80°C respectively. As per FT-IR analysis the functional group was more in glycerin as compared
{0 water so viscosity of glycerin was found higher than water.

Keywords: Co-axial eylindrical viscometer, Viscosity, Temperature, FTIR.
Introduction

The Viscosity is very important properly for any liquid that opposes the relative motion
between two surfaces of liquid [2]. The viscosity is a measure of Nuid resistance to flow it along
the motion. It describes the internal friction of moving liquid. A fluid with large viscosity
resists motion because its molecular makeup and no. of functional group present gives it a lot of
internal friction. A fluid with low viscosity flows casily because ils moleculor make up and less
no. of functional group present in sample [3]. A good example of viscosity is liquid flowing
through a straw. Water with low viscosity will low more easily than honey which has a high

viscosity. Because honey consists of more complex molecular structure while water consists of

Prer Reviewed Referred amd UGC Listed Journal No. : 40776 12



VOLUME - VIIL 1SSUE - | - JANUARY = MARCH - 2019
AJANTA - ISSN 2277 - 5730 - IMPACT FACTOR - 5.5 (www.sjifacior.com) S—

simple hydmgen and oxygen bond 2], When liquid is heated up its molecules become exciteq
and begin to move. The energy of movement is enough 1o overcome the forces that bind the
molecules together, allowing the liquid to become more Muid and decreasing its viscosity. As
temperature of liguid inereases its surface tension decreases [7].

Experimental Work

Two eylinders whose eylindrical surfaces consist of the lines those pass through concentri

© circles in a given plane and are perpendicular to this plane. Two pans are wsed (o place the
weights. A coaxial cylinder viscometer is described for the absolute measurement of shearing
stress vx, velocity gradient up to high values of gradient. Principal features of construction are:
bottomless cylindrical shearing surfaces, very small annular clearonce, rigid mechanical
alignment of the eylinders, and a pressure-feeding system. Typical experimental results are
presented for viscous Newtonian fluids, a commercial paint, and a vamish,

Fig: 1. Coaxialeylindrical Type Rotating Viscometer
Viscometer is a device in which the viscosity of fiuids is measured, A coaxial cylindrical

rotational viscometer is such a type which works on the principle that a solid (inner) cylinder is
rotated inside a hollow cylinder which contains test sample which is to be measured, The torque
experienced by the solid cylinder due to viscous effect of the test sample is measured and hence
viscosity can be calculated. By rotating the spindle or inner cylinder at different speeds, shear
dependent behavior can be analyzed, permitting analysis of time-dependent fluids, casy
operation, stable performance, easy maintenance, appkcable to measure the viscosity of various
fluids such as engine oil, water, kerosene, petroleum oil, paint, printing ink etc, The viscosity of
solution is determined by given equation

n=gd (b*-a®'mty/ 87 a® b

where, ) = viscosity of liquid, a = radius of drum, b = radius of cylinder, d = diameter of

pulley, m = mass of each pan, / = length of liquid in cylinder and ty= period (1/10)

Peer Reviewed Referred and UGC Listed Journal No, ; 40776 13
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Result and Discussion

The Viscosity of glycerine, water, paraflin oil and ethyl aleohol was found 1o decrease

with increasing temperature as shown in Table:1, The viscosity of plycerine was measured 3.93

pas. at mom temperture 28°C. When glycerine was heated at 80°C, viscosity decreased to 2.79

pas. This change in viscosity is due to bond siretching in functional group by increasing

temperature is shown in fig:2.

In water the viscosity was found to 3.115 pas. at room temperature & it decreased 2.745
pas. due to bond stretching and bending vibration of molecules is shown in fig:3.

As per Fig:3 and 4 it is confimmed that viscosily of water is lower than ethyl alcohol due
to large no. of functional group present in ethyl alcohol as compared 1o waler.

Fig:2. FT-IR of Glycerine

lt:l:tillii
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Fig: 4. FT-IR of Ethyl Alcohol

Fig:3. FT-IR of Water

Sr.No. | Viscous Viscosity ut room | Viscosity at given
Liguids temeperature (28°C) Pas. | temperature (80°C) Pas,

l Water 3.115 2,745

2 Glycerine 3.93 2.796

3 Paraffin oil 3.R18 2648

4 Acetone 3.004 -

5 Ethyl Alcohol 278 -

Table: 1.Viscosily with Temperature

Peer Reviewed Referred and UGC Listed Journal No. : 40778
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Conclusions
It is confirmed that the viscosity of glycerin, water, parafTin oil, was found fo decrease

with increasing tempemture of solution. Viscosity of water is lowest than glycerin and ethyl
aleohol due to less no. of functional group bonding as per FT-IR analysis.
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Abstract

ZnS thin films deposited by two electrode electrochemical deposition using the two electrode system on
stainless steel substrates from aqueous solutiom containing 0.3 N Zinc sulphate (ZnS04-2H20) and 0.2 N
sodium thiosulphate (NaxS203). The 2 % Triethanolamine was used as a complex agent for complex form of
ZnS materials. The Thickness of ZnS thin film was increases up to certain time after that it was found fall by
co- deposition with deposition time. The voltage for deposition corresponding current density was optimized
by polarization curve method. The good quality adherent films of ZnS were obtained at 1700 mv in two
electrode system. The thickness of film was measured by mass difference method. The chemical bonding of
functional group of deposited material was studied by IR spectral analysis.The Chemical Composition of ZnS
analysed by EDAX.The Structural characterization and surface morphology was studied by XRD, SEM
respectively.

Keywords: ZnS, Electrochemical Deposition, IR, EDAX, SEM
Introduction:

Thin films have attracted much interest because of their varied application such as semi conducting
devices, photovoltaic, optoelectronic devices, radiation detectors, laser materials, thermoelectric devices, solar
energy converters [3]. The Interest in the use of solar cells for low-cost energy conversion has lead to an
extensive research in the field for novel and suitable thin film semiconductor materials. Recent investigation
has shown that layered type semi conducting cadmium chalcogenide group (CdSe, ZnS, CdTe) which absorb
visible and near [6].IR light are particularly promising materials for photo electrochemical solar energy
conversion. The ZnS thin film is used as window layer for CdS/CdTe solar cell because band gap energy of
window layer should be less [1]. The band gap energy of ZnS material is 3.92 ev [8]. Many workers
investigated the ZnS crystal. The structural, optical and Electrical characterization of electrodeposited ZnS thin
films have been investigated [7]. Many workers have been succeeded in depositing thin film of ZnS by
electrochemical deposition technique by two electrode system on stainless steel.

Material and Method:

The thin films of ZnS were deposited by pulsed electrochemical deposition teclnique by two electrode
system on stainless steel substrate. The stainless steel plates were used as the working electrode in two
electrodes system with graphite as the counter electrode and stainless steel plate was the working electrode. The
electrolyte was prepared by mixing solution of ZnSO4 (0.3M), Na:S:03 (0.2M), the ratio of 1:1 respectively.
The Triethanolamine of 2% was used for complex form of ZnS materials and well polycrystalline in nature [7].
The pH of electrolyte solution was varied by dilute HCL.double distilled water was used for preparation of
aqueous solution of above precursor chemicals. Before deposition the substrate were thoroughly cleaned with
double distilled water. The distance between the working electrode and counter electrode way kept constant as
1 cm during deposition of materials. From visual observation it was observed that a formation of uniform and
well adherent reddish yellowish film of ZnS take place. [8] The detailed growth kinetics was studies by
changing the deposition parameters such as the pH of electrolytic bath and deposition time (min). The chemical
bonding of functional groups were analysed by FT-IR technique. The Thin film of ZnS was further
characterized by XRD, SEM.
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Result and Discussion:

The concentrations of Zinc sulphate (ZnSO4), Sodium thiosulphate (Na25203), were 0.3 N and 0.2 N
Respectively. The films were grown at the optimized deposition potential of 1700 mV with respect to the
current density 4 mA/ cm?.is shown in graph 1.When an electric field is applied between the working and
counter electrode a fine ZnS thin film formation occurs on the surface of the substrate. The process of film
formation is observed to be time dependent. From graph 2 the thickness of film increases with deposition time.
The thickness of deposited materials were determined by mass difference method. The thickness of film was
found 200 pm at 25 min as deposition time. The deposited film has been dried for further study. The current
density varied from 2 to 4 mA/ cm® during deposition. The film deposited at current density 4 mA/cm? was
found to be uniform thick. And well adherent to substrate. For other higher and lower values of current density
thickness of film was less as compared to 4 mA/cm? The PH of electrolytic bath is varied from 2 to 5 by adding
dropwise dil 0.1 N HC| with measured thickness of film was found 200 pm and PH=3 was optimized.

FT-IR Analysis:

The FT-IR spectrum is used to understand and analyze more elegantly the structure and molecular
arrangements of thin films. Type of functional groups present in the substance is indicated by the absorption
that occurs at various frequencies [3]. Figure 4, shows the FT-IR spectra of ZnS thin films in the range of 400-
4000 em—1.The vibrational frequencies of functional group have been presented in Table 1. The absorption
band of HO molecule, 1664 cm "1 due to presence of water molecule in bending mode. The absorption peaks
were obtained at1134, 1080, 1024 cm™ shows sulphate ion stretching and 813,767,588 cm™! shows presence of,
N-H, and C-H bending respectively.
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Fig5: EDAX of ZnS thin film and Image of thin film portion for EDAX analysis
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Table:1 Elemental composition of ZnS thin film

Element wit% At%

OK 05.57 18.17
SK 02.60 04.22
crk 04.35 04.36
MnK 02.61 02.47
FeK 22.44 20.95
ZnK 62.44 49.82

Matrix Correction ZAF

Fig 6: SEM image of ZnS thin film

Fig 5 shows the EDAX analysis of ZnS thin film it has been confirmed the film deposited with Rich
composition of Zn relative to S hence it was found n-type conductivity of film.the ratio was Zn:S=62.44:2.60 .it
showed in Table 1 and fig 6 showed SEM of ZnS thin film was deposited uniformly and well adherent.

Conclusion:

The ZnS film was successfully deposited on stainless steel substrate by pulsed electrodeposited technique by
two electrode deposition system .the deposing potential was optimized at 1700 mv with current density 4 mA/
cm? .the thickness of film was optimized 200 pm at 25 min.the ZnS thin film was found n-type conductivity it
has been confirmed by EDAX analysis in fig 5.it showed the composition of Zn was rich relative to S..the ZnS
thin film deposited uniformly with polycrystalline in nature it has been characterized by SEM analysis in fig6.
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Abstract

The Optical active substances Sugar (20%) and acetic acid (1N) were prepared in
aqueous bath. The Specific rotation of sample was measured by basic polarimeter technique with
different bath temperatures. The specific rotation of sugar solution and acetic acid was found
65.47 °, 10.71 ° at room temperature respectively. Specific rotation was measured at different
temperature and it was found that specific rotation of substance was going to increase with
temperature.

Keywords: Optical Polarimeter, Specific Rotation, Temperature, FT-IR
1. Introduction

Polarimetry is one of the important instrumental methods employed in analysis. These
measures the rotation of the polarized light as it passes through an optically active compound.
This technique involves the measurement of change in the direction of vibration of polarized
light when interact with an optically active compound. A substance is said to be optically active
if it rotates the plane of the polarized light. Polarimetry is an instrumental analytical method
using rotation of polarized light by some substances as a measure of their concentration in a
solution. Polarizer can also be used for identifying light polarization, as an analyzer. A device
consisting of two sequence polarizers, which is supplied with a circular scale, is called
polarimeter. The light source side polarizer changes natural light into linearly polarized light [3].

Many crystals and dilutions have the ability to rotate the plane of the linearly polarized
light which is spreading through them. Such substances are called optically active. This property

——
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e
comes from unsymmetrical structure of the molecule or the crystal lattice. Rotation of g,

polarization plane occurs in the substances where crystal lattice or molecules cannot Mirrop
image of one match [2]. Such objects are called chiral. Their asymmetry is resulting from a Jaq
of mirror symmetry. Optically active substances are Quartz Crystals, Sugar, Camphoric gng

Nicotine Dilutions, Acetic Acid, etc. The temperature is effects on the solutions and thej;
properties [6].

2. Experimental Work
Material and Methods

The polarimeter technique is used to measure the specific rotation of optically active
substance of sugar and acetic acid with concentration 20% and IN respectively. In this methog
we prepared aqueous bath of optically active substance of Sugar and acetic acid. Initially, The
20% concentration Sugar solution was made (20 gm of sugar is added to the 100 ml of Wwater)
and then filled in polarimeter glass tube of length 2.1 decimeter by removing air bubble. The
filled polarimeter glass tube inserted between polarizer and analyzer as shown in figure 1. The
monochromatic light of sodium vapour lamp was used as a source.

When plane-polarized light passes through the crystals, the velocity of left-polarized light
is different than right-polarized light, thus the crystals are said to have two refractive indices i.e.
Double refracting Construction: It consists of a monochromatic source S which is placed at focal
point of a convex lens L. Just after the convex lens there is a Nicol Prism P which acts as a
polarizer. H is a half shade device which divides the field of polarized light emerging out of the
Nicol P into two halves generally of unequal brightness. T is a polarimeter glass tube in which
optically active solution is filled. The light after passing through T is allowed to fall on the
analyzing Nicol A which can be rotated about the axis of the tube. The rotation of analyser can
be measured with the help of a scale is shown in figure 2.The Reading on the verniers through
the distilled water V=90 and V=300 this was reference reading. Then measured specific
rotation of solution by equation Specific Rotation, a= 0/lc, 6=Angle of rotation, I=Length of

polarimeter in dm, C=Concentration of solution or normality of liquid.
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Fig: 1 Optical Polarimeter Set up

ordinary  polariting sampla tube analynng  eye of
Iight prism prism observer

fm‘l: disgram of polatimeter with sample tube containing an optically active
Fig.3: Basic Block diagram of Polarimeter
3. Result and Discussion
Figure 4 shows the Specific rotation of sugar solution (20%) and acetic acid (1N) was
found to increase with increasing temperature at different values of specific rotation. The specific
rotation of sugar solution (65.47°) and acetic acid (10.71%) was found at room temperature.
Figure 5 shows FT-IR of Sugar Solution, the peak at 3392 cm™ assigned due to water stretching

vibration, 1643 cm™ due to water bending vibration and 1055 cm™,1001 cm™ due to C-O bond .

120
100
80
60 -
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20 -

0 -

Specific Rotation

B Acetic acid
27 40 50 60 70 80 I

Temperature

~

Fig. 4: Specific Rotation Vs Temperature of Solution Bath
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Fig.5: FT-IR of Sugar Solution

Table 1: Specific rotation with different Temperature

Sr. No. | Temperature | Sugar solution (specific Acetic Acid
°C rotation) at 20% conc. | (Specific rotation) at IN.
1. 27 65.47 10.71
2. 40 77.38 14.28
3. 50 95.23 16.66
4, 60 103.57 17.85
5. 70 104.76 21.42
6. 80 107.14 23.80
Conclusion

The specific rotation of optically active substance sugar was found rapidly increases with

increasing temperature as compared to specific rotation of acetic acid.
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