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ABSTRACT:

The aim of the present Stugy is fo examine
the influence of Social Suppert gn Mental Heaith af
Empioyees selected from Gulfiorga  Districr. The
Sompile consists of 200 (af different eccupotions ond
gender] employees. The sample wos administereg
with Sociol suppert questionnaire and Mental Health
nventory. And the data were subjected the t-test.
The résults revedled thor saciol support produces
differences in mental health of Employees  and
there 5 o significant difference in penta Hegalth
Detween the male and female sample

KEYWORLDS : Menta/ Health , male ond female
sampte.

first definitions was put forward by ({Cabb, 1976), He
defined soclal support as ‘the individual balisf that
one cared for and loved, esteemed and valued, and
belongs to a network of communication and mutual
abligations’

Sacial Support is one of the mast important
factors in predicting the physical health and well-
being of everyone, ranging from childhood through
older. The absence of social support shows some
diszdvantage among the impacted Rdividuals. in
most cases, it can predict the deterioration of
physical and mental health amongthe victims.

The Ouford dictionary defines suppart, in
Part, as to keep from falling or Biing way, give
Courage, confidence, or power of endurance to apply
with necessities, What presumably social suppor
from the border concept is that It necessarily
invelves the presence and products of stable human
relationships,

The initial social Support given s alto 3
determining factor In suceessfully overcoming fife
stress. The presence of soclal support significaritly
predicts the individual's ability to cope with strecs
Knowing that they are wvalued by others is an
important psychological factor In helping them 1o
forger the negative aspects of their thinking more
positively about their environment. Social support
not onky helps to improve a person’s well-being; it
affects the immune System as wall,

According ta WHO (1374}, "Health is not
merely the absence of disease, but a stata of
complete physical, mental, spiritdal and social well
being. This definition *EEMS 1o equate health with al|
round well being, it highlights health a5 a8 positive
goal rather than just a neutral state of ‘no disease’
and Indicates that this is to be achieved by personal
and soclal change as wel| as by medical advance. As a
definition, It contains almost as many new problems
@51t tries to solve. Its Idealistic, even utaplan nature

SRS
FRINCIPAL

‘amit. VoG, Degree College for Wames
GULBARGA,

-



ISSN:2347-27238
IMPACT FACTOR : 5.3754(UIF) !
VOLUME - 5 | 1SSUE - 3 | DECEMBER - 2017

SELF-CONCEFT AND EMOTIONAL INTELLIGCNCE OF STUDENTS

Dr. Mallikarjun H. Krishnakar
PIF Fellow, Dept.of Psychology, Gulbarga University, Kalaburagi.

ABSTRALT:

e major aim of the present Sy way fo asvesy
Degree college student. The sample aof 100 (50 Boys Girls
chosen from Gulbarga district on whom the Self-Con
ddministered. Afier scoring, the data were subjected 1o {

the Self-concept and Emotional tmellizence of

& 50 Govermment private students) students was
cept amd Emational intelligence Scales were
test. The results revealed that there is significarn

difference in Self-concept and Emotional intelligence af the sample subgroups. The study alto revealed
vignificant gender differences in the amouny of self-concept and Emotional intellizence

KEYWORDS: Emaotinmal intelligence | Self-concept -

L INTRODUCTION: - .
A. Self-Concept:

The self-concept is the accumulation of knowledge about the self, such as, beliefs regarding
personality traits, physical characteristios, abilities, values, goals, and rojes. Beginning in infancy, children
acquire and organize information about them a5 g way lo enable them to understand the relation between the
self and their social world. This developtental process is & direct consequence of children's emerging
cogmtive skills and ther social relat ronships with both family and peers.

During early childhood, children's self-concepts are less differentiated and are centered conerete
characteristics, such as physical aniributes, possessions, and skills., Druring middle childhood, the self —Conoept
becomes more integrated and differentiated as the child engages in social comparisen and more cleariy
perceives the self as consisting of mternal, psychaiogical characteristics, Throughout {ater childhood and
adolescence, the self-concept becomes more abstract, complex, and hicrarchically organized into cognitive
mental representations or self-schemas, which direct the processing of self-relevani information.

Self-concept is one of the most important variables within the motivational (MNusicz, Pienda Gonzales-
1 1998). As noted by Malo, Bataller, Houses.
Gras and Gonzalez (2011), the sclf is a paychological construet srudied from almost all areas of psychology
 Uergen, 1984, Palacios and Zabala, 2007, Stevens 1996),
belicves that the self is responsible for many successes and failures, as it promotes a
Broadly speaking, we could
are self-knowledge (Sanchez, 2004y (a)
Y recognize what emotions vou are feeling and why they feel, (b}
Understanding the links between thoughts, feelings, words and
actions; (¢) Understand how emotions influcnce the performance
and actions, (d) Know the intra-persomal charpeteristics, that is,
the ethical and moral values, goals, etc., (Ej Identify
interpersonal skills, and finally, (f) Recognize attitudes ang
behavioral characteristics,
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Study on macro and micro nutrients content in the leaves of
Murraya koenigii (L.) Spreng,

Mohanra) Patiar, Santoshkumar Teerthe, Ashwini A and Kerur B, .

waidyan, Val XX(X1, Ne, 2, November 2017 - January 2018, Pages 43 - 51

o and tamh Clouc. HCL, deionized water and adh (29:25:1:950) and the comtents of macto and micro
mutricnity and barmful heavy myetaly such as Potassium (K). Caleium (Ca), Magnesium (Mg), Iron (Fe),
Molybdenum (Mol Copper ICu), Mangancse (Mn), Zinc (Zn), Alumisham {Al), Vanadiwm (V), Cadmium
(C) and Ticansum (Ti) were determined by analytical Atomie sbsorption spectrometry {AAS) technique
The expetimemal results confirmed the presence of mineral mutrients. which are beneficial 1o the human

Inireduction condinons. Dhnng the past few decades, a significant
M cinal pants are the richest bioresource of drugs increase in the use of traditional medicine is seen due
of ditional systems of medicine. They play an ' heir minimal side effect, easy availability and
m, iant fole in meeting the global health care  3°CtPtability.’

nee Medicinal plants supply minerals, vitsmins  Essential macro and micro nutrients in indigenous
ane mam hormone precursors in addition to protein — medicinal plants have been investigated by many
ani. sergy to the body."! According to the survey researchers to strengthen the importance of mineral
rep oAby World Health Organization (WHO), sbout nutrients comtent analysis with respect to human
S 1the world's population depends the traditional  health.* Macro nutrients include carbohydrates, fats
me nal plants in direct or indirect ways to  and proteins which are the strucrural and energy
ovc me their illnes. The traditional medicine  giving caloric components. Whereas the micro
B8 wses indigenous medicinal plants widcly as nutrients are the vitamins, minerals, trace elements,
ot remedies to improve the health and 1o prevent phytochemicals and antioxidants.

9L < vanous hife style disorders. It depends on the
Mt rul nutrient contents of the plants. The

Human body requires a number of minera] nulments

— to mamniain u good health,” In this contexy several

con -'n.lrnfim level of the mineral r.'ﬂmﬂj“ " the aniempts have been made to determine the mineral

pla .t|ahM1WI role hﬂ'ﬁfﬂiﬂi.bﬂw‘ mﬁm;ﬁﬂmummlmwng

biochemical, metabolic, catabolic and enzymatic different elemental analysis technigues from varioys

reaciions in the liv ni frh will lead 10 countries all over the world * ("'

th i : % and

& Jllmﬂ ﬂ}_‘zt n_mul_ | Inthe present study, leaves of Murraya ] w‘b\j
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collected from differemt place of North Kamataka

viz. Bidar, Kalsburagi, Shabapur, Sandur and

Kappathgudda They are used i traditional mesdscmal

sysiem for the treatment of many diseases due to its

disrrheal, antioxidant, antiulcer, antimicrobial,

antibacierial and many more. The collecied leaves of
Murraya koenigri (L ) Spreng, were investigated for
of elements. Aloemic absorption is so seroitive that it
can micasure down to ppb (pans pet billion) or ppm
(pans pex million) of & gram (pg dmor 10%) ina
sample. The technique makes use of the wavelengths
of light specifically absorbed by an clement present
 the samiple. They correspond 1o the energies needed
to promods clectrons from one energy bevel to the
other, 1., higher energy level. AAS has many uscs in
different areas like clinscal analysis, environmental
analysis, pharmaceuaticals, indusiry, mining and
agriculme *

Materials and methods

Plant materal: Figure 1 is showing the Kamnatak
repon map and figure 2 is showing the leaves ol the
Murraya koenigii (L.) Spreng., an indigenous
medicinal plant.

Sample collection: North Kamataka Jocally known
24 Untara Karnataka is a geogmaphical region
consisting of mostly semi-and platesu from 300 1o
730 metres (98010 2 400 fi.) elevation that constinues
the northern part of the South Indian state of
Karnstaka. Districts of North Kamataka are Bidar,
Belgaum, Gulbarga, Yadagiri, Raichur, Koppal,
Bellary, Bijapur, Bagalkot, Gadag, Dharwad, Haveri
and Urtara Kannada Districts. Leaves of Mumays
koensgs (L.) Spreng., an indigenous medicinal plant
were plucked from diff places of North
Eﬂlﬂm'Eﬂlhkgm

were FQRGAGra med water
elimiﬂﬁm‘%

due 1o dust and
Kalaburagi- 585102 _

Figore 2

wmﬂ*ﬁmm‘rmmumﬂ«
dried under shade for more than 30-45 days and thes
grinded 1o get fine powder which was further used
for the mineral mutrients content amalysis.

Sample preparation for mineral mutricats content
analysis: 10 gm of powdered Murraya koenigii (L
Spreng, plant leaves were taken in a silica crucible

and kept in an oven fior 2-3 hours ot 250-350°C to g2t
HL“EMIE“MTHHI
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nceniraied HCL, double distilled waior and | gm
;”'h inthe ratio 25: 25:1. The mixed solution was
e stieved for few minutes snd wag then filered
wsing Whatman filtes paper 41, A 950 m{ of doubje
distilled water was added 10 the Filpered solulion i
ke it 1000 ml solution. The same Procedure was
repeated for all other plant maserig) samples. " (The
areparcd sohubions are as shown i Figune 3) The sane
soluton was uied for the measuremeny of mineral
nutrients conent analysis using AAS techniaue.

g utnents
Determination of clements: The “‘IT': Cdand
suchas K, Ca, Mg, Fe, Mo, Cu, mﬂﬂ. L ) Spreng.
Ti in the leaves of Murmaya koenigi { scalatomic
plant samples were analyzed sing 3081 actured by
absorption spectrophotometer. It is manuf 60
Therma Scientific™ with s model No. | CETM-
serics and it i equipped with dedicated flame, fumace
or cormbined flame and furnace option. Air-C,H, and
N,0-C M, flame was used for determination mineral
nulli-:ﬂ.umrnt. The instrument was operated with

Figure 3

Samples for minery) Pulnenty conkent annlysis

conditions  shown  ip Tablel

‘thration has been carried out using differer
v-cathode lamps for Al Cu, Mg, Zn, and Cd
frployed as radiation source and calibrased
"l mi standard solutions in egual ratio, A
T measures the wavelengths of light
ted by the sample, and compares them to the

i

£LE %

range and comrelation coefficiens was calibrated for
the amalysis. A monochromator was wsed 10 select the
specific wavelength ol light that i absorbed by the
sample and 10 exclude other wavelengths. The
sclection of the specific wavelength of fighy allows
for the determination of the specific element of

[

interest when it is in the presence of other clements,
W lngihs which oniginally passed through the Figure 4 shows the instrumen Processes of an atomje
e le Atomg of cach clement will emir s absarplion spectrometer
'~I'- ~H1SC spectral line. Every atom has its own Results and discussion
SIS patiom of warvelengths at whvich it will sbaard
¥ 143, dhue 0 the unique copfiguration of electrons 1eble2,3 a4 shows the concenirationsofeseryi
o g F:‘Fhé valitative analysis  ™ACTO Dulrients, essential micrq Nulnients ang { -~
" Ssmple. The absorption wavelength for the  hamiful hm? Tt measired in the leaveg “M'wb i
LenlQAG Wi tivcarworking  Musmaya koenigii (1) Spreng, PRINCIPAL
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| Mg | 2883 04 5% | AmCIH2 | '1 202 %
'| Al 3093 0.4 jo0% | N2OD- E‘HE__ __i‘;zd—- = 5'['”‘ [y
| X 766, s | 1o | AmCHR 'l'n =13
... 7193 02 75% Mhﬂm_"“"'_-??—- _-_-u. J!_]-i_-l_— ==
| e 2483 ns 75% Ai-C2N2 _____'__._.__-—1;:——— =
G 3519 05 | 100% | N2O-CH2 ___ﬁ___.i%-—-— =
|. La 4227 0.5 00t | N20-C2H2 4.1 _“'_".ﬂ = [
| Cu 3245 05 | 15% | AinC22 1A a.1119 -
| 2a | ma 02 | 1% | AirC22 12 0.03 E
| td 1244 3 st | AwCIH2 12 D.0344 ’
| si 2516 05 | 5% | wao-cam 49 260 | 1
| Mo 333 0.5 9% N20- C2H2 a1 36531 Al
i, ¥ JIRS 0.5 5% M0 C2H2 4.7 42067 4
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K | SN 17.0827
i . 2793 asis [ nsms | V00 Lo
T Ca OR. 1831 .19  25.9759 71.6993 L
= v p— | 72192
1 L. | 6.8058 1.0280 13278 7.0660

| I B 0.1071 0,0744 0.2086 0.1192 0.1198
: Fe 88501 31464 11948 3.7004 6.1110
. | Cu 0,0164 0,0460 0.0019 0.0298 0.0527
3| Ma 0.3240 0.2419 0.2840 0.1145 0.3217
s _Mn_ 23720 2 808 2.5465 2.4941 2.2794
b L .9062 2.0665 20436 1.7820 1.9617
. | W 4.6044 4.7605 49615 22708 28988 |

Kappathgudda

cd 0.0095 0.0188 0.0007 | 0.0044 0.0040 'I
Al 0.5249 0 0 03495 17302 |

E natial macro nutrients
€ ‘om{Ca)

T oncentration of calcium was found in all the
o ed leaves of Murraya koenigii (L.) Spreng. and
4 . the highest compared lo all other macro-
m s, I could be due to the fact that the soil of
Kamataka region contains maximum amount
0w and the same is reflected in the medicinal
Pl o The level of calcium varied from 68.1831-
755 mg/l in all samples, Figure 5 shows the
Gl iwm concentration in the leaves of Mumaya
K0uugii (L.) Spreng., the least for Bidar and the

Iblmm | is essential for all

S et It helps in the
IFanspon H'}I!IIII mlmﬁggﬁg which helps in
asi

Kﬂilh.l‘aj 5&51&2

="

preventing high blood pressure, hean diseases,
cardiovascular discases, repair worn out cells, strong
teeth in humans, building of RECs and body
mechanism. That is why calcium has been extensively
used for the treatment of various diseases,

Potassium (K)

The concentration of potassium was found in all the
collected hmuume:;uhcmkﬁiL.]sm_m
was the second dominant essential macro nutrient,
The presence of high amount of the K concentration
in the leaves could be due to the botanical structure as
well as the mineral composition of the soil and also
u&mmlhﬂtmnfﬁnﬂhmmmﬁ;ﬁm
and geological conditions of the region. The level of

K varied from 16.2793-17.5753 mg.rl.lgmmgm_'

smmwm

I‘.Blm
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saumples collected from differcat places of North
w;Tmmmlmmwh
LAME 25 l.:.mimﬂm :
Bidar and bighest for hﬂm’llllluﬂlﬁr
1% {‘ﬂﬂﬂill for all OrEAnisms with the hle
cxcephon ofblue green algae, It is a major cation and
I‘lmmmﬂm' Potassi | te
blood pressure by moderately toxi

s I¢ 10 mammals
Wﬁmnummdhmmhr

The concentration of magnesium was also found in
all collected leaves and was the third dominant
mineral. The level of Mg was varied from 6.2058-
73276 mg/L in all samples collected from differcat
Mmﬁmnﬁmm&lﬂﬂh
mmﬂﬂmmmtﬂdnfﬂg wis almost same
for the leaves collected from different places which
can be seen in Figure 5. Magnesium woik -
calcium to help transmitting nerve impl- -
brain. Magnesium has calming effect
d::nmwﬂﬂmnﬂhnupmu,m-i.l
ﬂtp!ﬂimlnbhnd‘iuqunﬂyitz-dmy]u.:r-
Magnesium plays an important role in the
phosphorylation reactions of glucose and its
metabolism. lts deficiency has been implicated in
insulin resistance, carbohydrate intolerance,
dyslipidernia and complications of diabetes.,

Figure 5

Comparative study of cssential macto nutrients in
the leaves of Murraya koenigii (L.) Spreng.

L
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Essential micro aU(riEnts

their level was in the range of 0.0744-0.2086mg/L.
mmwﬂmﬁmarhwhm
small amount. Several biological roles of Zn have
been reported and over 200 proteins and enzymies
contain Zn and produce important role in DNA
formation, wound healing. (Figure 6)

Irom (Fe)

Iron is an essential mineral to prevent anemia and
(ACE) inkibitors, The mineral concentration of Fe
' - af 1.1948-8.8503 mg/L. Far the
zlobim Fe is necessary. For the
i @ is required in human body.
ts the most prevalent nutritional

Sy iad iluﬂll!l”(}'ig.lm 6)

Copper (Cu)

The mineral concentration of copper was 0,0298 mg/
L In leaves of Murraya koenigii (L.) Spreng. of
Sandur and 0.0527 mg/L in leaf sample of
Wmmmmm&hm
Wuim“wﬁ,hmm inflammation
arthritis and similar diseases. It i required for some
essential enTymes such as super oxide dismutase,
cytechrome oxidase, lysyl oxidase, etc, Excess
consumption of Eumhindrnmdm,mmmcmhr
h'l.ll'lemal.l'lh. hair ar Ik.hdilﬁﬂhuim ctc. Copper
play role in some neurological conditions like
Alzheimer's disenase, Wilson's disease, etc, " (Figure
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. help to nssis) e :
pular, M a8 in ;
rocinand earbohydrages, :Fi:: o | oolizing  Tyguuen cri) a
yolybdenum (Mo) The concentration of titanium was

'H, Im,,.."l'al'ﬂ":lﬂ ]
— h%uﬁumwhmwﬂ‘ LI
T ——

it (L SpiThE-
collected leaves of Mumraya koenigil fT'Lnium e
and it varied from 2.2708-4. 7605 mﬂﬁ‘: "
a physically promotive trace mincral. "ﬂ"bﬂd:'
of Ti in not known yet. It is harmless to our .

(Figure 6)
Harmful heavy metals

Cadmium (Cd)
The concentration of cadmium was found in all the

; collected loaves of Murraya Koenigii (L.) Spreng.
ﬂ‘fﬂiﬂl}'hdﬂﬂu“m:nmﬁ:'ﬁﬁﬂt“m&whh ond their level was in the range of 0.0040-0.0188
e o (Figure 6) Mg/l The mineral concentrations of leaves collected
Vanadium (V)

of action in glye. control is thought 1o he
pomarnly insulin fic with up regulation of
msulin recepiors &)

pure &
Comparative study « csyential micro nulrients in
the leaves of Murrava koenigii (L.) Spreng.

from different place of Morth Kamataka were very
Immﬂwithmﬂupmniuﬁh limit set by WHO.
Cadmium is n non-essential harmful heavy metal
which biochemically replaces zinc and causes high
blood pressure, It also damages the kidney and
liver"and causes » discase knawn as [tai-itai.
(Figure 7)

Aluminium (Al)

The concentration of aluminum was not found in all
the leaves of Murmaya Koenigii (L.)Spreng.. It was
present in the leaves collected from Bidar, Sandur
and Kappathgudda in the range of 0.349s.
1.7303 mg/L. The concentration of Al was high in
the leaves collected fram Kappathgudda and wag
totally absent in Kalaburagi and Shahapur.
Ahmhmﬁmﬂynﬂh!mﬁd.ﬁmmﬂhﬂw

I F d
" SR Sotepsr l’runhum:umrrmydwclnphllhthw: disease,
I v stpune huﬂlurm:dinhlunmfmmdthi:iuhunur;.

L T ] = T, Irs gl

(Figure 7)

Indumrlnd}rlzmiun!mh'imﬁt. Macro
nutrients, micro nutrients and harm fis] heavy metals
concentration were determined and found varying
rrmplmhplm.'flhmmiunnlmu‘imuhc!p us
to prevent and cure various discases and are v

"",
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The elemental analysis was carried out for 13 different traditional medicinal plants are known to occur
naturally and abundant in Gulbarga of North Kamnataka region using Atomic Absorption Spectrophoto-
meter (AAS) technique. . A total of 12 clements were measured in the collected traditional medicinal
plants; out of these 12 elements, the concentration of Ca, K, Mg and V was found to be in the range of
Ca[52-80 mg/L], K[6-20 mg/L], Mg[6-7.5 mg/L] and V[0.4 — 1.5 mg/L], while the other elements such
as Al, Mn, Fe, Cu, Zn, Cd, Mo, and Ti were less than | mg/L. The results were compared and correlated
with multi-clemental analysis technique ie. Scanning Electron Microscopy-Energy Dispersive x-ray
apectroscopy (SEM-EDX) for the confirmation of presence of elements in the collected medicinal
plants, The results of SEM-EDX also confirmed the determined elements and are at the same fevel, The
data obtained from the study can be used to evaluate the potentiality of these plants and also in deciding
the dosage of Ayurvedic drug for the treatment of various diseases.

Keywords: Traditional Medicinal Plants, Trace elements, AAS technique and SEM-EDX.

INTRODUCTION

The traditional medicinal plants play an impor-
tant role in the traditional medicine system. Ac-
cording 1o the survey reported by World Health
Organization { WHO), about §0% of the world's
population consumes traditional medicinal
plants in direct and indirect ways to treat their
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diseases. Medicinal plants have been using for
curing and preventing of the various diseases.
The curing and prevention property of the medi-
cinal plants depends on their chemical composi-
tion, The level of the elements in the plants va-
ries by the characteristics of the soil and also
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the past decade, it has seen a signilicant increase

in the use of traditional medicine due to their
minimal side effect, availability and acceptabili-
T:'r' 1]

Essential major and trace elements in traditional
medicinal  planis have been investipated by
many resgarchers to strengthen the importance
of clemental analysis with respect 1o human
health. The human body requires a number of
clements to maintain 2 good health. Several at-
tempts have been made to determine the ele-
mental compositions of traditional medicinal
plants using different elemental analysis tech-
niques from many countries all over the world
5

In the present study, 13 different traditional me-
dicinal plants were selected from Gulbarga of
North Kamnataka region which are known to oc-
cur namrally and in abundant in this region,
These traditional medicinal planis are wsed to
prevent and cure various diseases by the local
traditional practinoners{NatiVaidhya). Henee an
atiempt has been made to determine the elemen-
tal constituents of the selected traditional medi-
cinal plants wsing AAS techmique. This tech-
nique measures the concentrabions of elements,
Atomic absorption is so sensilive that it can
measure dowm to ppb (parts per hillion} or ppm
(parts per million) of a gram (g dm™or 10} in
a sample. The technique makes use of the wave-
lengths of light specifically absorbed by an ele-
ment present in the sample. They correspond to
the energies nesded to promote electrons from
one energy level to another, Le., higher energy
level. Atomic absorption spectroscopy has many
uses in different arcas such as clinical analysis,
Envirnnmental analysis, Pharmaceuticals, Indus-
try, Mining and Agriculture ™ ', SEM-EDX,

for elemental analysis, is highly qualified for the-j

identification and the quantification of dilTerent
elements in various samples of hiological and
environmental importance "', Besides, a power-
ful toel For such analysis the method is non-
destructive and is imore advaniageous i mulli-
clementary analysis compared to other existing
methods such as ICP-AES, 1CP-MS5, AAS and
INAA

Materials and Methods:

Sample Collection:

Table.l shows the profile of the selected tradi-
tional plants collected from Guibarga of North
Kamataka region. About a few kg of each plant
material was collected and then collected mate-
rials were washed in deionized waler to climi-
nate contamination due to dust and environmet-
tal pollution. The washed plant matenials were
dried in shade for a months and then gninded to
a fine powder which was further used for the
major and trace elemental analysis,

Sample preparation for elemental analvsis:

A 10 gm of powder was taken in a silica cruci-
ble and then kept in an oven for 2-3 hours at
250-350% C to eet ash The obtained ach was
used for preparation of solution. The solution
was prepared by mixing of concentrated HCL,
double distilled water and 1gm of ash in the ra-
tio 25: 25:1. The mixed solution was then stirred
for few minutes; it was then filtered using wan
man filter paper 41. A 950 ml of double distilled
water was added to the filtered solution to make
it 1000 ml solotion. The same procedure was
repeated for all ather plant material samples
[12]. The obtained solutions were finally used

A e i e i m R

1AM): VOLUME 5, ISSUE 12, DECEMBER, 2017

2]



"'-E!-EL-

b TR

i)




for the measurement of trace elemental analvsis
using AAS technigque.

Determination of elements:

The elements such as Mg, AL K. M. Fe, Cr,
Ca, Cu, In, Cd, S, Mo, Voand T i the plant
samples were analvzed using atomic absorplion
spectrophotometer. 1t is manufactured by Ther-
mo Scientific™with a model No, iCETM-3000
senes and it 15 equipped with dedicated flame,
furnace or combined flame and furnace option.
Atr — C2H2 and N20- C2H2 flame was used for
determination efemental content, The absorption
wavelength for the determination of each ele-
ment with s lincar working range and correla-
tion coefficient were calibrated for the analysis,

RESULTS & DISCUSSIGN

The botanical as well as local name of the plant,
part used, coding of the samples and medicinal
uses are listed in Table 1. Table. 2 show the
measured elemental concentration of the tradi-
tional medicinal plant collected from Gulbarga
of North Kamataka region.

Caleium {Ca)
The concentration of Ca 1s found in all the col-
lected medicinal plants and the concentration of
calcium 15 highest when compared to all other
elements. The presence of high amount of the
cialcium concentration in medicinal plants could
be due to the fact that the soil of this region.
Gulbarga of North Kamataka region contains
maximum amount of calcium in the soil and the
same one 15 reflected i the medicinal plants
The level of calcium is varied from 52 — 80
mg/L in all samples. The levels of concentration
Er=ri¥ — =r -
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results. 1t helps in prevesting and curing=al
hone related issues. 1t also helps to repair worn
oul cells, strong teethe in humans, building of
RBCs and body mechamsm. Therefore it has
been extensively used for treatment of vanous
diseases.

Potassium (K)

The concentration of potassium (K} is found in
all collected medicinal plants and it is the
second dominant clement when compared to all
other elements. The presence of high amount of
the K concentration in medicinal plants could be
due to bolanical structure as well as the mineral
composition of the soil and also other factors
like use of fertilizers, water irmigation and geo-
logical conditions of the region. The level of K
is varied from 6 — 20 mg/L in all samples. The
results of SEM-EDX technique also show the
presence of potassium element at higher level
which can be seen in figure 2.

Magnesium (Mg)

The concentration of Magnesium (Mg) is found
in all collected medicinal plants and it is the
third dominant element when compared to all
other elements. The level of Mg is varied from 6
— 7.5 mg/L in all samples. The presence of
Magnesium element is also reflected in SEM-
EDX and its concentration level is in accordance
with the AAS technique which can be seen in
figure 2. Magnesium works with ealeium to help
fransmilting nerve impulse in the brain. Magne-
sium has calming effect and works on the nerv-
ous system of those peoples, suffering from de-
pression. In bloed its quantity is 2-4mg/100ml
[19], Magnesium has an important role in the
phosphorylation reactions of glucose and its me-
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tabolism. lts deficieney has been implicated i

wsnhin reodance,  earbobvdiate  wdolemnee,
-.,1'3 '.-'-l'l'|,'-11,{.-:|:l.'|1.;|. and compheahons b ahiglsetes
Vanadinm (V)

The conventratton of Vanadiom (V) s Gouwd m
all collectad madicimal plants and 1 vaned Toom
03411 14702 oue Lom all collecied samples
Vamadim atfocts carbolvdmate metabolism m-
cluding glucose tramsport, glveolvsis, plueose
oxidanon, and gheowen symhesis [13] Moa
dose of 100 meday vanady] sulfate naproves
mnsulin sensitivety [14] s posaible mechamizm

of action in ghweemie control 15 thought W be

prmanly insulin mimene with wp regulation of

insulin receptons

[he other elemems such as Al Mn, Fe, Un, £n,
Cd. Mo, and Ti were also determined in the
present studv but the concentration of these
elements 15 found 10 be compamtively less. The
above smd clements were compared and corre-
lated with SEM-EDX and are found 1o be simi-

Tables and Figures:
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lar, Pipre 8, shivws e concentialion lew g
i B elemsents oF Dt wetal 1 (Solana-
cene ) The vaomtion i elementsl concentition 14
iy atbe bt o the dfereoces an botanical
structire, ox well ns o the onineral composition
of thwe sonl i which the plants prow. Ol Tne-
tors wineh are also pesponsible lor vanalion m
clemental contents are preterentinl aleotlalulity
of the plant and climatologenl conditions [ 18]
These determmend clements are very essential
Lisr e B Bl These elenwnts ae within
the permissible limits aml help o prevent amd
cure various disenses. From thas sty il s also
verified that the medicinal plants viz, Murraya-
hoenigii, Lawsoninmenmis, Dt metal, Aca-
Iphaimdica, , Mimbalis jalapa, Gymnemasylve-
streand Tylophoramdica contains trace clemen-
tl concentration of copper amd 2ine along with
major and other trace clements, which are the
required nutrients Lor the metabolism as per the
recommendations of WHO [15-17]

Table 01: Profile of the traditional medicinal plams and their medicinal uses

S.%0  Botamical name - Local mame Coding | Man Medicinal e
E AhuiontndcamL) | T T | Leal Diuretic, infected skin and dysentery
| Viberigrka .
2 Murravaloenign(L) Sprenge | Karibow kA Leal Anti-diabetic, antioxidant, angimicrobi-
al, seli-infinmmatory and  hair treat-
hikilad S—
3 Tinasparacondifolia Amring ol Al Leaf Inrnee booster, peneral tomic, Chronic
5 | fevers, Upper respiratory,
] famosanianwerenst.  (Lyvtheas | Afoclaren, hlA Leaf Jauodice. amochic dyseatery al 2o
ceael, throats.
3 Datura motid L. (Solstaceae), | Unmatta UN Leaf Rheumatism, Asthnm, control of dan-
! dnddT,
| & | Adimthocknedea™Ness  (Acan- | Aoy Al Leal Cough Spiny outgrowths of piles 1o
thaceac), cantrisl bieeding,
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tenuimarno [_H:_l:l_'-r,w_lfu.i".l‘hxr-mmmr:_r.g,l_"_i_hzﬁ_'rwnlrnrp.-frr.u‘q'ﬂmr:ty'g,'u-lﬁnmﬂ-ﬂmh o
Nepyiguds kil Leal Constipalion, Seabies, Eczema:
. q::ue} anel Urinary problems
i _J'r-lm-'rrq:rr:-.'_'l'rrr-'rlml- (Phembu- | Sl edutramida [El Tt Pile, elephinnriasis and rhepmatic pain
ginaceac), .
9 Fﬁ!lﬁuu'ﬂ*.mlrﬁ?..ir-,l..'-fﬁiil-;n-ﬁﬁ Il N Leal Jundice, intestingl worm infections, |
[ [5Il|1:1l'llh-'ll;'t',"|r..":| : . = | Feukoderma, paychiatric disoeders.
i[] Roarlertgwioniies].  {Acantla- Aullnsora i KL Lizal Scahies, r&piu]ﬁ?fdiﬂmﬁ toath ache
ceae), and joint gering
I Mirabiles falapal ., (Myclagina. | Soyennallipe 5A Leal Wound Imaling_,uhhscﬁscﬁ and inflam-
-:'1_:3!.11. mation
12 | Chvmmenmasylvestre Kendpiaiyi K0 Leal Diabetes, metabolic syndrome, weight
_ | Asclepiadaceae) lovss and cough,
13 Tylegoraiandice edemnetinadaballi | AA Root & | Cough, ssthma, brenchilis, dysentery,
(Asclemadacean) Leaf dinrrhea, wounds, ulcer, hermoerhoids,
minlignant tumor, and leukemia

Table 02: Concemtration of elements {in mg'L) in the raditional medicinal plants collected from Gul-
barza.

5. | Botanical mane Ol
Ne s Mg | Al K Min i Fe | Ca Cu |fn (Cd |Ma |V Ti
B i
| .

cumL) 17 M |1 | |s s |3 |W |V
s |Muwraaboemign | | 702 | [17is {024 (304 | 7377 | 00d [ 007 [00r | 016 [ 070 [ 173
= | i) Spremee 50 1B |19 |64 [79 (60 |44 |uy |3 | W4 g2
3 [ iVaporgeanlf.e | L (690 19:59 | 046 | 0.52 | 71.99 g | 003 {000 o 084 | 065
T 0 3 (17 |91 |77 |7 eom
g | Lewwomiainermist. | 728 | | 1236|025 | 145 | 7820 | 001 |008 oo |o | 144 [,

A ytiraceas), i 85 |39 |74 (88 |35 |53 |os o
g | Daen mew 1| oo (708 | 2008|022 | 105 | s040 | 000 |07 | [o | 2% g

(Solamaceas), 55 o2 (33 |44 |e |55 |61 |32 32

i.'m .T"m' ap | 7951y liszfea s fomes| o3 ooz { L I
I 5 T 47 s (17 |10 |19 s |13 »

cree),

: 120 | 255

. Avafvpliminchical. KU T20 | 138 [ 1708 | 024 | 400 | 7837|000 | 013 | 000 f o o b

(Faprior o) 65 | 9O | 68 3 |92 |28 66 |16 |86

L] 5 g

IT':’,}':’;"WIW' g | 753057 LI8as e 102 (5303 |09 | 060 ';:‘5 ;f” Efj
* pi e dih 6 |86 (6 |81 |17 |eo 1’ |0
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Fig. 1:Elemental concentration versus medicinal plants
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Fig. 2: SEM-EDX for Datura metal L. (Solanaceac)

The present study of an ¢lemental analysis of
the medicinal plant reveals the presence of vari-
ous elements but the concentration of the ele-
ments are at different levels reflecting the im-
pact of natural processes. This vanation in ele-
mental concentration 1n the medicinal plants is
mainly attributed to the differences in botanical
structire, minsral composition of the sod! and
the climatic conditions in which the planis
grow. The data obtained from the study can be
used 1o evaluate the potentiality of these plants
and also in deciding the dosage of avurvedic
drug prepared from these plants in the freatment
of various diseascs,
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Caleinum {Cu)

Uhe concemtration of Ca i found in all the ealleeted medicinal
plamts and the concentration of caleinn is higlsest wlsen
compared to ol other clements, The presemce of high amoam
il the calemm concontmtion - mcdicirad ot coold ho duc
i the Coet tat the soil of iz regiom, Culhargn, Marth
Kurnatukn region consins masimum sowand of calcivm and
the same ane 15 retleched it medicingl plamis, The lovel of
citleinm 15 woried from 52 - BO agd] in all sanples, D belps in
preventing and cuning all bone eelated issoes, 1 alse helps Lo
eepair woi ol vells, strang teethe in hamons, building of
REWCs amill hody mechamism, Therefore it las e extansively
wsed for reatment of various discases.

Potassivem (K) ) .

The comceitration of potadsiam (K) ie found in all collected
melivinal plants amd it s the secomd dominast clemynt when
compencd 1o all other ehemens, The pressies of high smouis

soil el also olther fctors like use ol Certlizers, woler
inig;.:lum unl peological conditions ol the regeon. The fevel ol
K s waried from 6 — 200/l in all saigbes.

Mapnesinm (Mp)

The cmcemcilion of Magoesiim  (Me) @8 fownd in all
collested needicinal plane and it i3 e third domipant elemens
whew eompared Beoall ocher clements The lewe] of Mg is
varied fiom 6 — 7.5 mp in o all samples, Magnesian wosks
wilh culeium ti leedp imnsmiting nerve impulse in the broin,
Magnesiaiti lad colining ellect and works an dle necvons
system ol Use peoples, suffering fom depression. [n blood
its quandity is 2=/ L00mL Mognesium has an imporcan mole
in ihe phosphordation  reactions o glecese and  igs
miglbulism lis deliciency lms been implicoed o anslin
resistaives,  corbobipdrace  intoberance,  dyslipbdemia and
acamplicaticns of diabetes,

Yanadinm (V)

The concentration of Vanadiom (¥ is found (n all collected
modicinal plonts ard i1 owirkad fom 12 - 23 sl im okl
collected sumples. Vanadium sffects carbolaydrate metabolism
including glucese mansped, plycalysis, plicoss ocalation, and
alycopen synilesis 5L AL o dose of 100 myg'day vanadyl
sulfiite imyproves insulin sensitivity 1 118 possibie imechanism
af action in ghycemic comirol is thoughi 1o be primarily insulin
mrmetic vieth ap regilation- of inwoe nocepiin.

The ather eleisents auch as AL M, Fe, Ci, Zn, ©d, M, and
Ti were alse detcemined o the present @wdy but the
capcentration ol thess clensents is foord are eomparatively
less, 1t depends om the botandcal strectare of the medicisal
plant or soil. These cloments alse help to prevent and cuss
varkius disenses amid are very cssepsial for the human kel

4. Talsles and Flgurcs
Tabde 1t Fadile of the nodiziumal medicinal plasts ood e medicinal uses
K. M Holanical name Lascul naine Cuiling | Pare __ Modicinal use |
Aburilun fidie e (L1 Titts Vitwarigeioky T Leal Biuretic. infoctad shin aul deesitey,
. ] Ant=dubeiic, unigsidant, snlsEmehal, oii-
F 4 Miurreiyo bealipnd (L) Spreigs et LT KA Lacal inflanuiiatony o hair ireaments
- e baabor, general snie, Chroenic evers, Upper
i1 Tuireiparn oyl Avrita ball Akl leal R
Fl Lennair dacray L dLsalireceac |, Madaraugr, WA Leall Fatinadice, @lur‘biu dyseilery diad sarg droars,
] Thitasr mrm.lrwnlahmj, {Aimhrilr i Leal [Rbntsitism, Asttm, ool of dandral,
A lelarfada vacicn Mec Adusnge Al Leal | Ciugh Spowy saprowihs of piles e vl bleeding
vcamthiinsh, E i .
T _ T Comatipatm, Scabics, Eerema, asthima and 1einary
T Aeadiplan indiew L. (Baplorbdacda) Kuunizicls Eu Leal pavkdon,
E ‘r"l':TM"I"" gl Bafi e devaninks i Hawil ik, shephantioss assl sheuuris pain.
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Fig 1: Leaves of Differant tralitional medicinal planis
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were el info soall preees il prinded o pessder, 10 pram ol Pricdiom praiose leaves powsder bailed in
2wl ol distilled wader for 10 smiwstes then llensl i witl wlistomn Mo, 1 Gilier paper, The prepred
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1esh leaves of Amnong Fquamosg were collectad § il
10 stevilizag Inivers
campus. And brought to Mycology and Plam pathplogy La.I:-:u—.a:|p§.ﬂ'\‘-ﬂ;:.lujiE e Gumrﬂ Lm‘.:ﬂ'mf
S ey ry stored in laboratory conditians

FPreparation of Teaf cxtvact

Diried leaves

AR y guasss feal ilad |
200 ml of disiilled water for 10 minutes them filtered it with wheiman % | E:m pappgu:l?;:gmllﬁl::

prepared plant extract solution s P e
o T WES cooled. at 4° C znd stored in laboratory condition for further
Green synthests of silver ranaparticler

0 mL of | mM agueoys 5nlu1i|:-_n of silver ritrate (AgN03) was wken in 100 L conical flask, Then the
Prepared |eal’ extract solution with variows concertratians from 5, 10, 4nd 15 mL was added separately
and agitated at room temperature, Control treatment {withowt Silver nitrate, anly pland extract 2nd distilled

Silver mitrate to Silver jons. i

Characterization of spnthesized silver naneparticles

LW Fisible spectrorcopy

UV-¥isible spectroscopy is simplest way 1o confirm the formatien of nancparticles. The reduction of
Silver ions was canfirmed by gualitative testing of supernatant by UV- Visible spectrophotometsr, The
UV —Visible spectroscopy messurements were performed on Elico spectral phatameter as a resalution of
Iram from 200 te B00 nm with distilled water as blank reference.

ABD srudy

Powdered sample was used for X-ray diffraction; analysis for silver ranoparicles was performied by

using monachromatic Cu ke radistion (3.=],5406 A®) operated at 40 kV and 30 mA 21 14 angle
pattem. The Coherently diffracting Crystallography domain slze of the Silver nana particle was caleulated

from the width of the XRD peaks using schesrer farmula.

TEM analysis

Samples were prepared for Transmission eleciron microscopic Anslvsis (1T Mumbai) TEM Technbque

was employed to e the size and shape of the synthesized silver namoparticles, the difute drops of

suspension were allowed o dry slowly on carbon-costed grids for TEM messurement

HESULTS AND IMSCUSSHON
It was observed that thers §s warizdon in the lpartil:l: rizes around 3% of particles in 25 nm range and
25% in 30 nm range and 2084 in 35 nm ranges, The particles range from 12 mm least 1o 74 nm high, the
TEM image suggests thal the particles are polydispersed 2nd are rounding spherical in shagpe,
Three different concentrations that ere 5 ml, 10 ml, and 15 ml of dovong sguamaoss plant extracss
sereened for Biological synthesis of Silver nanoparticles. Plant extract wag treated with 1 Mm Silver
nitrate in 100 mi conical Mask 1he reduction of silver fom into silver aenoparticles during exposurs to plam
exfract was followed by changing color, colorless o dark brawn. It 5 kanown that silver nznopetricles
exhibits brown eolor in aqueows solution dus 10 excilation of surface plasmenvibraens in EE]-.fr
icles. Intevestingly, 10 ml and 13 ml concentration plant extracis were changed the EDJD!_‘ within
24 howrs from colorless ta brown whareas 5 ml eancentratiom planl extract changed the _-a-u-Enr within 72
hours (Fie. 3) the UV VIS-Speciroscopy of the synibesized silver nanopariicles were in the range of
420,425, and 430 respectively. '
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Fig : Rissynthesis of silver manoparticl or change reaction: conbeal Mask containing the
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Table 1: Uv-vis Spectrum analysis shows fime interval for changing color of plant extracts.
| lant extragts Time talken Uy = peaks Colour
& Tar in
concentraiion reduction nm
Annann squmrasa & ml 72 hours 430400 Colorless- Brown
Anmong squamoss 10 ml 4 howars 420470 Colorless- Brown
meﬂ L5 ml 24 hours 420470 Colorless- Brown

XRD seudy

Obtained Silver naonoparticles were purified' bry repeated centrifupation at 3000 rpen for 40 minutes by
l_":ﬁiilmiﬂg silver nanaparticles pellet inp 10 ml double distilled warer, Afier drying silver namoparicies
It Foam temperntare structure and compasitian analysis was carried out by XRD (Fig. 4) The crystallite

camin size was calculated by the width of fihe XRD perks using Scherer farmula D=0,05 A cos 0,
where D is crvatalline domain sizs

perpendicbas to reflecting planes, . is the x-ray wavelength, b is the
full width at half maxienum and § is the diffradtion anple.

The avernge particle size was 30-35 nm, XD analysis, peaks sssigned 1o the corresponding diffrection
signalls (111, (2000, (220, and (311} facets of Silver, The mean particle diameter of silver nanopartiches
was caleubsied from the XRD pattern accoeding 1o the Tire width of the CIT1) plars

TEM Anatyris

Sample was prepared for Trarsmission electran microseopic Anal

employed o see the size and shape of the synthesized silver rasaparticles; it was observed that there &
varigtion in the panticle sizes around 30% of particles in 25 rm range and 23% in 30 nm range and 204 in

35 m ranges. The particles range from 12 e beast to 75 nen high, the TEM image suppests that the
perticles ane polydispersed {fg. 5) and ane rounding spherical in shape.

Conclivstor

In the present shudy Silver nancparicks wers Green synthesized wsing Anmowie squamora plant extract,
The planit extract in differest concentration iz 5 mi 10 ml and 15 ml are challenged with Imh Sikver
nitrate; change of mixture from color Jeas to dark brown indicasss the synthiesis of Silver nanoparticles in
the reaction mixture. And the crystallite d-l]rn:.-:':n sizn of syrihesized silver nono paricles was messured
30-35 nm by XRD arabysis, shape ond size of the silver nanogaricles was studied by TEM analysis,
Results conclude that Amnoma squomose plant eximd is pesential producer of Silver namo pasticles,

vzis (1T Mumbad) TEM Technigue was
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SYNTHESIS AND CHARACTERIZATION OF SILVER
NANOPARTICLES USING MANGIFERA INDICA LEAVES
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ABSTRACT

Mangifera indica s a large teopical tree, It is commonly ealled as mango. The fruit is edible, is called as
king of frutls, In the present study, the mgqueous lenves extract of Momnfor idiog was ised o synthesize
silver nanoparticles. 5 ml of aqueous leal extract was added to 564 mi [mM Silver nitrate, Afier 72 hours
of incubation at roem temperature, the formation of stable dark brown color indicated the synthesis of
ApNPs. Synthesized silver nanoparicles were characterized using UV-VIS Spectroscopy. XRD, and

TEM, '

Ky words: ApNOa PDA, Bavistin, Mavgifera indica leaves, aind Merenrie ciloride elc,

INTRODUCTION |
dered as particles with @ size up to 100 nm, exhibit completely pow or

Nanoparticles. penerally consi

improved properties s compared to the bulk material that they are collected based on particular

characteristics such as size, distribution, and morpholegy [Wildenberg 2005). MNanoparticles of noble
plied in many fields and also directly come in

metals, such 28 gold, silver and platinum are broadly ap

contact with the human body, such as shampoos, scaps, detergents, shies, cosmetic products, and tooth
paste, besides medical and pharmaceutical applications [Parveen et al, 2012]. In presenl days,
nanaparticles based on their electrical, optical, magnetic, chemical and mechanical properties are used in
various areas, such as the medical sector for diagnosis, sntimicrabial, drug delivery and also they are also
usad in the electronic and optoelectronic industry [Phillips ¢ al., 2011, Baveendran and Guliants 2009] in
the chemical sector for catalysis [Ju-Nam and Lead 2008] for environmental protection [Kim er al, 2010]
and energy conversion [Ravindra and Rajasap 2014]. Nanoparticle synthesis is genesally carried out by
physical and chemical methods, such as laser ablation, pyrolysis, chemical or physical vapour deposition,
lithography electro depasition, sol gel ete., which are costliest, human hazardous, and not cco friendly,
Recanss of the use of toxic and hazardous reagents emits toxic byproducts in environment. Compared (o
physical and chemical methods, the green syrihesis is low cost, ecofreindly, competent, and fast method
for producing nanoparticles. Currently, there iz & growing need to develop environmentally benevolent
nanoparticles synthesis processes thal do not us= tosje chemicals in the synthesis protocol. So the
researchers in the ficld of nanoparticles 5_‘.-'n?l1=5is ad gasembly have turned to biological inspiration
[Song et al, 2009]. -

In bicsynthesis, many prokaryotic and eitkaryotic micro organisms such as bacteria, fungi, yeast, and
macra orpanisms like plants are using for nafiomaterial synthesis either intra or exteacellulary. Comgpare
to micro organisms® plants are the rich source of nature and are easily nvailable in nature and also their
enzymatic activity is more, Grounding on these potential properties we selected plant extract for synthests
of Silver nanaparticles, In the present work, we used Mangifera indicaleaves extmct for AgNPs synthesis.
Mdangifira indica beaves it is a large tropical tree belongs to family Anacardiseene Plant is widely grown;
its fruit is edible when fully ripe, tasting almast like almond. Because of its evergreen propertics, asy
availability and more metabolic rate we selected Mangifera imdica for silver nanoparticles synthesis.,

MATERIALS AND METHOIXS
Mutérials !
Silver nitrate { AgNO3), Mongifers indica leaves. Mercuric chloride
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Methodology

Sample collection

Fresh leaves of Mangifern i
is just behind Culhanga Universily ka :
andd stored in laboratery conditions for furtherstudies.
Preparation of feal extroet
Collected sample Mangifora fndica

s were eolleeted in sterilized polythene bag from kusnonor village which
Inburpgi.oAnd brought to Mycology and Plant pathology Laboratory

teaves were surface sterilized, and dried under shade. Diried !em'cs
were cul into small picees and grinded to powder, 10 gram of Memgifera indico Itnrmwdcr hpiled in 200
ml of distilled water for 10 minutes then filiered it with whatman No.1 filter paper. (Fig. 1) The prepared
plant extract solution was cooled at 4° C and stored in laboratory condition for further experimental
winrh.

Green synthesis of silver nanoperticles ) ) _
30 mL of | mM agquecus solution of silver nitrate (AgN(I3) was taken in 100 mL conical flask. Then the
prepared leal extract solution with various concentrations from 5, 10, and 15 ml. was added 51':]1?".-'.!1511}'
and agitated 21 room temperature, Control treatment {without Silver nitrate, only plant extracl and distilled
water) was also run along with experimental flask. After 24, 48 and 72 hours of time interval culture
filtrate and Silver mitrate solutions tumed colourless to dark brown colour due to reduction of Silver
nitrate 1o Silver ions. (Fig .2)

Characterization of synthesized silver nanoparticles

L71- Visible spectroscapy

UV-Visible spectroscopy is simplest way 1o confirm the formation of nanoparticles.The reduction of
Silver jons was confirmed by qualitative testing of supernatant by UY- Visible spectrophotometer, The
UV Visible spectroscopy measurements wcrj: performed on Elico spectral photometer as a resolution of
Inm from 200 to 800 nm with distilled water ds blank reference,

ARD study :

Powdered sample was used for X-ray diffraction; analysis for silver nanoparticles was performed by
using menochromatic Cu ka radiation (2=1.5406 A®) operated at 40 kV and 30 mA at 28 angle
pattern. The Coherently diffracting Crystallography domain size of the Silver nano particle was calculated
from the width of the XRD peaks using scherrer formula,

TEM analysis i
Samples were prepared for Transmission electron microscopic Analysis {|IT Mumbai) TEM Technigque

was employed to sec the size and shape of the synthesized silver nanoparticles, the dilute drops of
suspension were allowed 1o dry slowly on carbon-coated grids for TEM measurement

RESULTS AND DISCUSSION
It was ohserved that there is variation in the particle sizes around 30%% of particles in 25 nm range and

25% in 30 im range and 20% in 35 nm ranges. The particles range from 12 nm least to 75 nm high, the
TEM image suggests that the particles are polydispersed and are rounding spherical in shape.
Thiee different concenirations that are 5 ml, 10 ml, and |5 ml of Mangifera indica leaves extracts treated
for Biclogical synthesis of Silver nanoparticles, Plant extract was treated with | Mm Silver nitrate in [ Oy
il conical Mask the reduction of silver ion indo silver manoparticles during exposure to plant extract was
followed by changing coler, colorless to darkbrown. It is known that silver nanopatricles exhibits brown
color in agueous solution due o excitation of surface plasmonvibratiens in Silver nanoparticles.
Interestingly, 10 ml and 15 ml concentration plant extracts were changed the coler within 24 hours from
colorless to brown whereas 5 ml concentration plant extract changed the color within 72 hours (Fig. 3) the
UV VIS-Spectroscopy of the synthesized silver nanoparticles were in the range of 420425, and 430
respectively, [

I
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{ A} El-ml plantextract
Fig 1z Aqueous pi:nﬂ extract of Mangifera fadfca

-1'-'«'-|:.-. o

(A) 50 ml .}'Emt_.fsnmd
E y Ry

& i ha i"l.l- - __:_l 1 B i =
(C) 50 ml AgNoy+H15ml plantestract (D) 50 ml DW+15ml plantextract
Fig 2: Biosynthesis of silver nanoparticles-color change reaction: conical flask containing the
miqueous plant extract of Mangifera indica
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Fig 31 UNVie spectrum of silver nanaparticles synthesized using Mangifera indico plant extract.

UN-Vis spectra recorded as function of time of renction of an mipuenus selution of TmM silver

mitrate salution with the plant filtrate. The time of reaction is indicated next to the respective
CHTYVES,

[ L L |
i

1 rhets drgrar

Fig 4: KR analysis, peaks assigned to the corresponding diffeaction signals (111), (200), (220}, and
(311) facets of Silver,

Ceratre for Jafe Biv Teckaslogmy (CIETeck) n



dritermationa Jourmal of lnnvaiive B
. senarely o Beview ISSN 2747 — 4 h
;rq c]mi.l::.e I;’J|-.r¢>_.'-.lr|:n're:-.-rr:."..’rn.-.l-.'rrj.' Availobde of fiip: e ciliecty r.l.l'g;'fﬂ-:f.l: i
07 ol 5 (3} -‘I:|I'-|!'|'--"l'l'l|'?|'l."'|'|l'||l51.'.l'. J 3 =38 Raviedra and Patil .
Research Arficle

Fig 5 Transmission ele i

b By elrom mlcrnsrnplt. photographs of synihesized silver nanoparticles from
hle 1: UV-VIS S i i rac

Ta 1: UV-VIS Spectrum analysis showstime inierval for changing color of plont extracts,

;Innt exiracis ;l‘iuw taken i }ru — peaks Color
or | in
comeenirafion reduction | nm
-'lfmrgJ:.l"c'rn {rrrl'{m S mi 72 hours 430450 Colorless- Brown
Hr.rrrm:frm r_um_m 10 ml 24 hours af 20070 Colorless- Brown
Mangifera indica 15 ml 24 hours 4204700 Colorless- Brown
ARD study

Obtained Silver nacnoparticles were purified by repeated centrifugation at 3000 rpm for 40 minutes by
redispersing silver nanoparticles pellet into 16} ml double distilled water. After drying silver nanoparticles
in room temperature structuse and composition analysis was carried out by XRD {Fig. 4) The crystallite
domain size was calculated by the width of the XRD peaks using Scherer formula D=0.96 W cos @,
where D is ervstalline domain size perpendicular to neflecting planes, X is the x-ray wavelength, [i is the
full width at half maximum and 8 is the diffraction angle.
The average particle size was 30-35 nm. XRD analysis, peaks assigned to the corresponding diffraction
signals (111}, (200}, (220), and (311) facets of Silver. The mean particle diameter of silver nanoparticles
was calculated from the XRD pattern according to the line width of the (111) plane.

TEM Analysis !
Sample was prepared for Transmission electran microscopic Analysis (11T Mumbai) TEM Technique was
employed 1o see the size and shape of the symthesized silver nanoparticles; it was ohserved that there is
variation in the particle sizes around 30% of particles in 23 nm range and 25% in 30 nm range and 20% in
35 nm ranges. The particles range from 12 nm least to 75 nm high, the TEM image suggests thag the

particles are polydispersed (fig. 3} and are rounding spherical in shape.

Conclision
In the present study Silver nanoparticles were Green synthesized using Mangifera indica plant extract.
ile. 5 mi 10 ml and 15 ml are challenged with ImM Silver

The plant extract in different concentration
nitrate; change of mixture from color less to dark brown indicates the synthesis of Silver nanaparticles in
of synthesized silver nano particles was measured

the reaction mixture, And the crystallite domain size
30-35 nm by XRD analysis, shape and size of the silver nanopaticles was studied by TEM anmalyzis,
Results conclude that citrus limon plant extract is potential producer of Silver nano particles
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SYNTHESIS AND CHARACTERIZATION OF SILVER
NANOPARTICLES USING PHYLLANTHUS EMBLICA LEAVES

*Havindra I KN, G, Patil
Depuarimen af ' G, Xrndies aised Kevearch tn Botany,
Galbarga University, Guibarga-355106, Karnataka, fodic
* ke for arrespondence Favindeakefuskar ot gl cereny

ABSTHACT

Phyliantius emblica is 8 commercial plant cultivated for fruits, The fruit is raditionally used as medicine.
The fruits are used in the preparation of pickle, in the present study, the aqueous leaves extract of
Phyllanifoen emblica, was wsed to synthesize silver nanparticles 5 ml of squeeus leal extract was added
to 50 ml ImM Silver nitrate. After 72 hours of incubation at roeom temperature, the formation of stahls
dark brown color indicated the synthesis of ApNI, Synthesized silver nanoparticles were charocterired
using UV-YI5 Spectroscopy, XRO, and TEM,

Kepwords: AgNe, [Flam Extracs, XRD, TEM

INTRODUCTION

Nanaparticles, penerally considersd as particles with a size up to 100 nm, exhibit completely new or
m‘nprwcd_ [?rn]'h:rtil:a as compared to the bulk material that they are collected based on ;-:anir:ula.r
characienistics such a4 siee, distribution, and marphology [Wildenberg 2005). MNanoparticles of noble
metals, such as gold, silver and plwtinum are broadly applicd in many ficlds and also directly come in
comlact with the human body, such as shampoos, soaps, detergents, shoes, cosmetic products, and toath
paste, besides medical and pharmaceutical applications [Parveen er of, 2012). In present days,
nanoparticles based on their elecirical, optical, magnetic, chemizal and mechanical properties are used in
various areas, such as the medical sector for diagnosis, antimicrobial, drug delivery and also they are alio
used in the electronic and eploclecironic industry [Phillips er af, 2011, Ravesndran and Gulignts 200%] in
the chemical sector for catalysis [Ju-Nam and Lead 2008] for environmental prodection [Kim er ai, 2010]
and enerpy conversion [Ravindra and Rajasab Z014]. Nanoparticle synthesis is penerally “m:d.ﬂm by
Eh}'sicul and chemical metheds, such as laser ablation, pyrolysis, chemical or physical -,-a'p.;.u; deposition,
lithography electro deposition, sol gel etc., which are costliest, human hazardous, and not eco friendly
Because of the use of toxic and hazardous reagents emits toxic byproducts in environment, Compared u;
physical and chemical methods, the green synthesis is low cost, eoofreindly, competent, and fast method
for producing nanoparticles. Currenily, there is a growing need to develop environmentally benevolent
nanoparticles synthesis processes that do not use toxic chemicals in the synthesis pratocol. So the
researchers in the field of nanoparticles synthesis and aszembly have turned 1o biological in:_; irati
[Song ef al, 2009]. ; P
In hjmymh::_;is. many prokasyotic and eukaryotic micro organisms such as bacteria, fungi, yeast, and
man?; organisms like plants are using for napomaterial synthesis either intra or ::u:m::llu]m:g.r- Eml'.pme
to micro organisms’ plants are the rich source of nature and are easily available in nature m—..;]- also their
enzymatic activity is more. Grounding on thess potential properties we selected plant exiract for synthesis
of Silver nanoparticles. In the present work, we used Phyllantfug emblica, leaves extract for AgNPs
srﬂsis. Fﬁ}""r:ﬂﬂgllf ﬂ]?‘ it is a small evergreen tree belongs to family Phyllanthageas plfm i
whdely grown, its frur of varicus purposes, Because of 15 everpreen i ailabili
and more metabolic rate we selected Pliyllanihus emblica for silver n:rr?mrljc?:r:];?::ﬁ:'gi?}r S alety

MATERIALS AND METHODS
Materials

Silver nitrate (AgNO3), Phypllanthns emblica, leaves, and Mercuric chloride ect.
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. SYNTHESIS AND CHARACTERIZATION OF SILVER
NANOPARTICLES USING MORING A OLEIFERA LEAVES
“Ravindra B, K. and N, G, Pafil

Deparment of ' G Stadies and Resecrch in Batame
Culbarga Universiny, Ctalborr - 385106, Karnataka, India
CAuthor for Correspondence: ravindrabeluskar @ goail com

ABSTRACT

Mowrpa olerfra is a fast-growing, drought-resistant tree, It s commonly called as Drumstick tree from
the appearance ufl_h: long, slender, triangular seed-pods. This plant grows in poor nutrient sail and it has
tremmendows potential for human wse. In the present studs, the agueous leaves eviract of Voringa oletfora
was used to symthesize silver nanopanticles 5 mi of aquecws leal extract was added to 50 mi [mM Silver
.mm- After T2 hours of incubation at room fermperanere, the formation of stable dask brown color
indicared the symthesis of AgNPs. Santhesized silver nanoparticles were characterized wiing UV.VIS
Spectroscopy, XRD, and TEM.

Key words: AgNO; PDA, Bavistin, Moringa oleiferafesve, and Mercurs: ¢hloride o

IATRODUCTION
Nanoparticles, generally considered as particles with 3 stre up to 100 nmy exhabit completely pew or
improved propertics a5 compared fo the Bulk material that they sre collectad based on particular
chancensio such as sire, distnbution, and morphology [ Wildenberg 2003 Nanopamicles of noble
metals, soch & pold, silver and plassnum are broadly appired n mamy ficlds and also disectls come in
contact sith the human body, such a5 shampoos, soag, deterpents, shoci, coametee prodects, and tooth
pasie, besides medical and pharmaceutical appbicationn [Paneen o & 20012] In presemt days,
nanoparticles based on their clectrical, optical, magnetic, chermacal and mechanscal propertees are usad in
vanous areas, such a3 the medical sector for dizgnosis, antimucrobial, drug Jelivery and alwo they are also
wed i the clectronic end optoclectronis industrs [Phillipn of & 2011, Raveendran and Guliants 200 in
the chemical sector for cazalyais [Ju-Nam and Lead J008] for ens ironmeontal protedteen [him ot al | 2000]
and energy coaversion |Ravindra and Rajasab 2014] Nanopartle spnthavis v generally carmed out by
physical and chemical methods, such as laser ablation, pyrofyan, chemacal or physical vapour depoition,
ehectro dgpm,.um, sol gel ete, which are contlient, haonon hasandos, snd nof ego fnemdls
Because of the wie of tonie and harardons EeAgeiety griuly lonig By prosdocts im eritioistcnit. Cormpaned (e
m‘hﬂ amd chermical methods, the (411411 1:.|1.Ih:\:|.1. i bow cond, cootreandly, competent, amd st method
for producing nanopartiches. Currently, there is a growing need 1o develop emvimonmentally benesolent
i synthesis processes that do mod ine towsd chermucah in the wyntheus protocul. 5o the
researchers in the ficld of nznoparticles synthesis and sisembly hove emed 1o beological imgpiration
[Song er al, 2009), .
In bsosynchesis, n-:}'prdmnﬁcmdrukmﬂkuicmwm_hﬁ bacteria, fung, yeast, and
organisms like plants are using for aanomatenal synthesis cither infra of eatraccllulany . Compare
“mw' plants are the rich smerce of manere and are couly svailable in nebsre and gl the
enrymatic activity i more. Groundmg o these potential propertics we sclected plant extract fr synthesis
of Silver nanoparticles. In the projent wold, we wed Morsmps aldeghra leaves eafract for Aghls
synthesis. Morimgy olegers fant-growing, droughi-resistant tree belongs to family morngaceas. Plant o
tﬁdrw-hpmmﬂ*ﬂ sl and i1 s tremendois potentiad for burman e Because of i ever
[reen propertics, cany availability and more metaholic rate we selected Morsmpe alegfery for silver

ranopartiches 1yt
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PLASTIC DEGRADATION AND ANTIFUNGAL ACTIVITY OF SILYER
NANOPARTICLES SYNTH FSIZED USING P VELANTHES EMRLICA
LEAVIES
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ARSTRAUT

Plastic i wang as subshifule v alisl o eaeth beads

all e wtersils, s dumg i everywhere
caltly Mo a oy s s decarnpseitioa i peajar issie, In
roweparticle Bor degradation ol 0.5 mm
Phththis emblica leaves estiset, plant

pellution in e ironment, and ¢fects o hunen h
the present stidy, we imed 10 ml giessis sadution ol silve

plastic maténial, Mlhei parpantides acre sw pillwsasesl wsing
cidtivatad for fuits. The fits are used in the piepasstion o pickle the plant Is commereial coltivated for

frits, The fiits and beaves are tnxditionally ol as medcine. Esperinents svere alser comalimcled b les!
the eflivacy of mavarbicles agansd pathogenis fungd. The Tungal sone ol indvibition was detenmined s
compared o the standand drug bavistin, Green Syuthesized silver nanoparticles were charncterized wming

UN-VIS Spectroscopy. SRI, aid TEM

Kevwordss Plastic, Docompaositos, AaNehy ot exteact, XRE, ol TEM ot

IS THRODUCTION
Evcessive use of plastice in domestie, induktrin] ol agriculiune sectars exerl pressure on copacilics

availatde for plastic waste dispesal shich canse oo auliditional busrdens on e envirmment { Abarsu ¢f af.,
206, Plastics including shopping bags, prepand frowm plyetlydene, Wailer botiles, alter tlecir wmelul lile,
find their way f sieets, sidewnlks, beachies and waker odies wiblinglely bt Block sowenige syslel
which may serve as a suitable labitat for dliscase cosiing veetors including mosgquitoes { Angulo-
Sancher of af, 1994) ol fewsl to the abeatly of Dillions of nwarise animals by ingestion ol the phastic
debris or emanglensent {Asapu ef al., 1Y A nunber of sppesaches have been projseed for deading
with the plastic wuste. These include incineration, Lmilils, Dl degradation, big-degradation, and
Fhmh':iul:-!ﬂi:- (Asghar ef al, 200 T} Wy ol these ane wssocited, hiveever, witl secanslary probbemes,

Inconmolled burning of polyeilylene produces vapors wihicl includes neny oxic compousls like
Letones, nerolein, and methane pned  poblute the wir which emees serios envitonmental hiceards
{Brigssoulis 2006). Polyeihvlene wastes huried in seil couse pegative effiects to soil quality amd may
affect the drainage paitens leading 1o declined agriculiural yickd i Brigssonlis ef al, 20040, In the plastic
degradation sudies neported o far Titania has e vised i thee Torm of daiiparticles, An ugion lor using
a larger surface area material, in the form of nanotubes i Silve of e, 20047 Metal nanoparticies
exhibii unigue ehemical and plysical properties including large surfacevedunie ritio, wlticly o wselul in
different fickds such os electronics, photanics,  bivnsedical, cotalysis cte. (Ostuni of af, 2001,
Joannopoulos ef al, 2008: Guo of al, 2003, and Arinstein of af, 2007} Among the various noble
metals, silver is the metal of first elwice dus o Meir diverse properics especially high antimicrabinl amd
conalytie nature (Mashwani et al, 2015 ol Rostomi-Vartooni of al, 2006).Thes, researcher
atrention has been focused on alternalive meafs af deprading e plastie material, in the present study; we
used 50 mi agueows solution of green symthesized silver nanoparticle for degralntion of 0.8 mm plastic
material, Silver nanopaticles shows pasitive eflect in degradition of plastic owterial, AgMPs are
synthesized using Photlamthns enblica I.::.qw:? extract, the plant ks cosnmercial eulfivited Tor Truits, The
Fruit is traditionally used s medicine. Pathogenic fungal inhibiting Efficacy of silver nanoparticles is

|
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1:51gdlhy fw.-ﬂs '.m'hm!' The Tungal zone of inhibition was determined comparing with standard control
bawvistin Gireen Symhesized AgNPs were chameterized using UV-VI|S Spectroscopy, XRD, and TEM,
MATERIALS ANDMETHODS

Materialy:

Silver nitrate (AZNOY),  Phyllam

or Fiues emblica leaves, plastic eut pieces of water bottle,
bavistin, Mercuric chlaride eet, !
Methodnlogy:

Frsariim udipm,
Samiple colleetion:

Fresh leaves of Mlillanthus emblica from kusngge villa

kalaburgi und used water batile from foot way of Sed
polythene bag, and brought 10 Mycology and Plam pathol
pieces with sur

gical blade and stored in laboratory conditi
Preparation of leaf exiract

Collected smmple Py

ge which is just behind Gulbarga University,
m road kalaburgi were callected in sterilized

ogy Laboratary, Plastic bottle was cut inta srmall
ons for Turther studies,

a

ere surface sterilized, and dried under shade. Drried
es.and grinded to powder. 10 gram of Phyllanthus emblica leaf powder
d water for 10 minutes then filiered jt with whatman Mo, | Flter paper. The
preparcd plant extract solution was cosled a0 ¢ and st

ored in laboratory condition (Fig. ) for further
experimental work, '
Green synithesis of silver nanoparticle
100 mL of | mM agueous

solution of silver nitrate (AgNO3) was 1aken in conical flask. Then the
prepared leal extract soluti [ i

ime nterval culiure
celourless 10 dark brown colour due to red
nitrate to Silver ions (Fig, 2) |
Plastic degradarion by Silver naneparticles-
100 ml Synthesized Silver n

anoparticles of Phylianthur emblica was tken in 500 ml
small cut pieces of plastic

beaker. Then 5 Mg
were added into the beaker and kept at room temperature. Along with
experimental beaker, Control treatment (withaut

Sibver nitrate, only plant extract and distilled water Fig.
3) was also kept along with experimental beaker,
Bolation and inaculation:
Wilted stem of pigeon pea was surface sterilized by running water and broken bongitudinal kept in the
moist blotter for growth of the fungi, after bwo days associated fungl were isclated and identified as
Fusarium udum with the help of published literature, An isolated fungus was further sub cultured on PDA
plates {fig. 4) in order to obtain a pure culture,

angak aclivity: !
#ﬂ»ﬂrmw u}tliw.-hy of AghPs was inv:s:iim:dlhy well -iij'fmi_un
were prepared, sterilized and solidified, after solidification FIIIIJ.FIH.II_J-I':.I'I-I?JT was inoculated on the plates,
0.20 mg/ml, 0.30 mg/ml AgNPs and 0.20 my! ml, 0.30 mg/ ml, Bavitin and dictilled water (control) were
poured in the wells and kept for incubation a1 room temperature for five days. (Fig, $) A zone of
inhibition measured and compared with the standard bavistin and silve

rethod. Polato dextrose agar plates

F pitrate solilien.
Charactertzation of synthesized AgNPs |
F-Visible spectroscopy: N
'EI.'Jr'he redhection of silver ions was confirmed by testing the supernatant by LI':.l'-wmI:n-h spectrophotarmeter,
{Fig. 6) The UV-visible spectroscopy measutements were performed on Elico spectral photometer as g
resolution of 1 nm from 300 to 800 nm,
X-ray diffraction (XRDY) study:

Powdered sample was used for XRD; The Coherently diffracting Crystallography domain size of the
Silver nano particle was calculated from the

width of the XRD peaks (Fig. 7) using scherrer formula,
Certre for Infa Bia Technology (CIBTeck)
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Transmission electron microscopie (TEM) analysis:
The TEM analysis was performed ot 1T Mumbai. (Fig. 8) TEM technigqee was emploved 1o see the size
and shape of the synthesized silver nanoparticles.

RESULTS AND DISCUSSION

Plastic degradation:

50 ml Synthesized Silver nanoparticles from Phyllanthus emblico was taken in 500 ml beaker. Then 5 Mg
small cut pieces of plastic were added into the beaker and kept at room temperature, Along with
experimental beaker, Control treatment § mp plastic cut picces with 50 mil plant extract and distlled water
was also kept along with experimental beaker. The dependent variable is the amount of decomposition
ohserved after 11 days, This is determined by using the digital weighing scale 1o measure the weight of
the plastic before and after the |1 days, The total weight of the plastic is checked uting the digital weight
scale. The total weight of the plastic is subscribed by the weight of plastic material decomposed, The
values are recorded in the 1able given below, the resuli confers that the synthesized Silver manopanicles
have strang efficacy fo decompose plastic matenals,

Table 1: ApNFPs shows depradation of  Plastic,

Solutions I"lastic decvm posation after 11 dass
Start weight gy | Finish weight (gl | % Decomposition
Sl ml ApNPs solution £ Mg [ ]| b
S0 ml Phyllanthus emiblica extract Mg 0o Mg %%
{rontral)
20 ml Distilled water (control) o EMg 00 Mg [ L1
Antifungal acrivity:

The AghP's possess antifungal activity apgninst isolated Tungy a1 the concentrateons of I mgml ol 3
mg/ml. The AgNPs were compared favorbly with standard bavestin af the concentrations of 0,20 and
0.30 ml. AgMPs exhibited positive effects inhibiting the growth of tested fungi, the MIC of AN was
lesied apainst which varied from 0,20 to 030 mpinl whereas bavistin showed 020 1o 30 mg'ml. The
results Indicated that biosynthesized AghPs has a positive antifungal eflect

Table 2: AgNPs shows Antifungal Activity iplnl Firvariur pdim

Fungi Zone of Iahibition

Silver nanoparticles. Standard bavistin D¥istilked water

020 mgml | 030 mgml | 020 mp'ml | 030 mg'ml | 0.20 ml | 0.0 ml
Fusarium udum | 42% 3 1% 4% = i

Cenre for Infi Bic Technology (CIETech) m
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Fig 3: Degradation of (L8 mm water battle’s Plastic material employing Silver nunapariicle
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Fig. 4: colony morphology of Fuisariimn ntnlm
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CNP: Phyllantins emblica, exiract's Silver nanoparticles.
BVST: Bavistin standard control
DWW Dristilled water
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Fig. 5: Antifungal effect
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i £ trum of silver namoparticies synthesized wsing  Phyllantius ermbiica plant
FI.EHE:L IJU‘:;:: ::;r::wdgd as functfon of time of reaction of an agueons solution of I-IM
:ﬂﬂr pitrate solation with the plant filtrate. The time of reaction is indicated next to the respective
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Fig 7: XRD analysis, peaks assipned to the corresponding di
(31 1) facels of Silver. )

fraction signals (111), (2040} (220), and

Fig §: Tramsmission electron microscapic photographs of synthesized silver napopariicles from

Phytlantius emblica. .

Obtained Silver naonoparticles were purified by repeated centrifugation at 300 rpm for 40 minutes by

redispersing silver nanoparticles peliet into 10 ml double distilled water. After drying silver nanoparticles
in room temperature structure and compasition analysis was carried out by XRD (Fig. 4) The crystallite
dormain size was calculated by the width of the XRD peaks using Scherer formula D=0.% L{ cos &,
where [ is erysialline domain size perpendicular to reflecting planes, L is the x-ray wavelength, f is the
Full width at half maximum and 8 is the diffraztion angle.

The average particle size was 30-35 nm. XRD analysis, peaks assigned to the corresponding diffraction
signals {111}, (200), (220}, and (311} faceds ﬂF’E[IHr. The mean particle diameter of silver nanoparticles
was calculated from the XRD pattern according to the line width of the (111) plane,

TEM Analysiz:

Sample wis propared for Transmission electrgn micrascopic Analysis (T Mumbai} TEM Technique was
emplayed to see the size and shape of the synthesized silver nancparticles; it was observed that there is
varistion in the particle sizes around 30% of particles in 25 nm range and 25% in 30 nem range and 20% in

|
Cenre for Info Bio Technology (CiBTeck) |
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35 T““ ranges, The particles range from 12 pm least t0 75 nm high, the TEM image suggests that the
panticles are polydispersed (Fig. 3) and are rounding spherical in shape.

Conclusion

In the presen study Silver nanoparticles were Green synthesized using Philanifus emblica plant exiract
The plant exteact in different concentration e, 5 ml 10 ml and 15 mi are challenged with 1mM Silver
nitrate; r:_hange of mixture from color less 1o dark brown indicates the synthesis of Silver nanoparticles in
Th reaction mixture. 10 ml of Symhesized Kilver ranoparticles applicd for the degradation of 0.8 mm
plastic material, the dependent variable amount of decomposibion phserved after 11 days Antifungal
Efficacy of Symhesized ApNPs was tested apains Fuseriim yicdurs, Fore of inbikition was ohserved. And
the erystallite domain size of synthesized Silver nano particles was measured 30-35 nm by XRID analysis,
ghape and size of the silver nanoparicles was studied by TEM analysis, Resulis conclhude that Phifarthus
emblica, plant extract is potential producer of Silver nana particles, and Silver nanoparticle have strong
efficacy of plastic decomposition and alse fungal inhibition.
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polymers with improved process ability {1-5). 5

In this study, we investigated the effects of the dopant and the solvent on the
change transport properties in polyaniline systems for dopants we used BSA, TSA, CSA
PTSA, NSA, The emeraldine base for of polyaniline slong with the dopant is dissolved in
solvent like chloroform, BEOH, DMF, NMFE, DMSO. In PANI extended conjugation

intermolecular hydrogen bonds are formed between the smine and imine proup of the
mdjscent chain and - stacking.

Pobyaniline shows {1 1o the extended conjugation and
were el a8 gelective U he deecti ?II:.,-..‘.;.'_J__L nitroaromatics
(NACS)5 Nitroarc « prominent high sl which are being used as

tention duc 1o |

concentrutions has been gh
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The precipitated is collected in picker and dried under vacuum at S0°C for 6 hours
then it is crushed into fine powder (o get emeraldine sailt, The emeraldine salt was taken in
o round bottle flask contained 20ml of smmonia solution and 80ml of water stirred
continuously for 24 hrs: The precipitate (blue emeraldine base) is filtered and washed with

distilled water and finally with acetone. After keeping overnight, filtering the precipitate is
then erushed in1o fine powder 1o get.

Prepuration of PTSA doped PANI
PANI (EB) was aynlh::':lmi h} auhd state reaction using experimental procedure

reported by Raghu e AL L] PANIPTES eparcd by mixing 0.006M of
emeraldinge base wi _I;LI'F e A - e -. I =' Sll'-ﬂﬂﬂ-l-'l:ﬂ'n &rﬂﬂﬁ{
with 0 00TEM ng I Matar andpeste. 0.006M of

of emeraldine gl
emerlding hes -I;_:.":_:_
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In figure 4 (c) shows that the images of cotton like structure m:l the particle 1}9:.\\7_
B0 1o 90 um diameter and 200 to 300 pm in length the fibers of partu:[e Si7e present

sulfonate groups are very thickness and agglomerates deformation resulling in Increasing
adjacent the rigs due to PTSA jon bulky molecule and steric hindrance by electro static
reparation between doping ion and hydrogen of the imine sites.

Thermal Analyyis

Figure 5 (a) shows that thermal behavior of PTSA doped PANI is illustrated by
DTG curve the weight loss in the hrsl. 15 2% uttributed fo the dnsmpunn superficial water
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Figure 5(c) shows that stage extending up to 720°C i this stage sUip “pt

: . the polvmer
were readily detached from the polymer backbone. The polymer hackbone the po

grad : omnletely dedoped from
degradation stated. Move interestingly st 300°C, the acid was completely p .T
m - R4yt higher lemperature, |
the polymer and the total weight loss was found abou! 5 08% at higher

TS suecessiully
shows full scale polymer degradation. Conclusion F 1SA doped PANI was sut

s ine with doping level is
obtained vin the in sitw oxidative polymerzlion of aniline wit ping

ted
determined. Spectroscopic and thermal properties of the polymers are found to be affec

sristic solution/ film
by the type of the dopant used. Fluorescent characteristic of polymer 5o e
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& Nuorophore 1s significantly influenced by the molecular structure of the guencher, -
of 4

(17] in this study

molecular interaction hetween nitroaramati
Qrescence cmission spectru of PTSA doped PANI

'h:} If
——
Solvent é

Q: quencher
F : fluorophore
S : spacer

gquenching by nitroaromatic compounds was evaluated 1o assist the
ic molecules. Figure 6. n) P1, b) P2 and ¢) P3
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Effect of solvent polarity on fluoroscence spectra
of camphor Sulphonic acid doped Polyaniline
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Article Info Abstract

“Cormeipanding mithar: The Camphor sulphonic add doped polyariline [CHA-PANIDS 1::.-1.'1-1hesired by
Wenkataraman A chermical potymesization method and then characterized by using UV-Visible and FTIR.
e i e ek The surface morpholegy i studied by SEM and AFM techniques. The degree of
o ckbin crystallnity of PANiis studied by XRD and recio behaviour by cyclic voltametry. Thermal
Eamataka Inda statility of the doped polymer is investigated by TGA and DSC The fluorescence emission
Emad rmman dmsgemail com spectra of CSA-PAMare inwestsgated in diflerent sobwents such  as - dimethyl
O SRl G formarmide{DMF), dirmethyl sulphoxide (OMSEY) and N-methyd - 2-pyrreldans (NMP) The
Received: lareary 09, 2117 fluorescence mteniily decreases with increase of selvent polarity. A flucrescence study
Accepted: January 24 2017 reveals that the nature [biue or red shift) and amount of the shefts of PANI depends on
Published: Jarniaey 27, 2017 the salvents used. The significance of present study evalves a trend in schvatochromic
Pitatiorr Lakivriden nd shifts of PaNi in dsfferent sobvents.

m,;;ﬁmwmﬁ: Keywords: Conducting polymer, FANI, Dhpole Morment, Fluorescence, Stokes shift
ol elaped Pohvaniine. Modvipe S Anal s Sohatochromic Shlt,

patream 2006 100k 2124 :
Introduction
Copyright © 2016 Venkataraman & e 3.

Thit work i licerged under & Creatrve Conducting polymess were considered a5 the futuristic new materials that would
Commeni Atribution 40 Intemational lead to the next generation of electronics and optoslectronics devices. Amaong all
:;e:m;:mﬁ-:rm '-l‘-rtf-'h'l:'l;: ﬁ conducting polyrmers Pakh and it denvatives have attracted moch attention worldwids
medim, provided (he ariginal work @ becawse of chemical stability, simple preparation and high conchectnvity, low sonization
propary cited. potential, high electren affinity and the abdity to be coddized or reduced more
Pubiished by Madrickpe Fublishers reversibly than conventional polymer {1-3]. PANI has extended n-electron delocalization,
which is responsible forfluorescence emission and it & a fluorescent comugated polymer.
The photolurminescence of PANiemeralding salt was reported by Gong etal [4)The
extended conjugation also leads to intermolecular hydrogen bonds between the amine
and imine group of the adjacent chan and pi stacking, Hence the polymer chain
becomes rigid which induces irsolubility and infusibility to the pelymer chan The
processability of PANI can be improved by using functionalized dopants like C5A or
DESA which was first reported by Caoet ol [5] The bulky dopants will reduce the mutual
aggregation by increasing the solubility of PANisalt in non-polar and weakly polar

sotvent.
In recent years considerzble efort has been made to design and to synthesize
functional moleoule that could serve as senstrve sensors for the analytical deterton of
chemmically and biclogically mpartant ionic species. Fluorescence sensan have received

- ] a corsiderable attentean for ther podential apphcations to hiochemscal and medical
|! ﬂ 5 anahysis. The effect of salvents on spectral properties of molecules generally referred &
5_' Jf: G fH il solvatochromism has been imvestigated (B The study of solvent effects on Juoroshon <
IQAC Co-Quilil g ; _ ﬂ_‘—)
:rl"I'IT.".?G wiamens Deoee Lolet 1016
a Senl. V.G I fvs B

Rn’a'._-"-i'“'m rulal



has been the intensive area of research inrecent years. Suming

Chen eLal. Have studied the effect of local emdronment the
fluorescem probe tyrosine under denaturation conditions [7].
Photophysical properties like Stokes shift and quantum yield
are the subject of intensive imvestigation which have
considerable  importance  in

photochemistry. Fluorescenceemission of a molecule s

senditive to ervironment and sofvent polanty which are of

the phoiophyaics

and

agnificant interest due to their versatde applcations in
chemistry, biology and emvironmental science [8]

PANI doped wath CSA was synthesized by chemecal
owidation method and cheractenzed by different techniques

which are reported earlier. In this paper we focus on the

investigation of Fluorescence studies of CSA-PANI in different
solvents which sheds some hght an the effect of polarity on

! w fluorescence spectra.

¢ Materials and methods

All chermcals and solvents wsed for synthesis and
fluarescence measurements were of analytical grade and
used as recened.

Fluorescence measurements were done using Elico SL174

Spectro photometer equipped with a Xenon arc lamp, The shit
width for excitation and ermission were fixed at 5 nm, All
measurements were made using 1 cm Quartz Cuwvette at room

temperature,

10M

Polymer Solution Preparati

5.0 pprn Polymer solution was prepared by dissolving 5.0
mg C5A- PANI in1000 mi of sohents.

Fluorescence Measurement

The effect of solvent polanty on the fluorescence of C5A-
PAMI solution was imvestigated using fixed concentration of
PANI in different salvents of different polarities (wiz.DMF,
NMP and DMSO. The emission spectra of CSA-PANi are
measured in polar solvents of different polanty at room temp.
Spectroscopic data such as absorption, and  emission
wavelength, flucrescence intensity and stokes shift are shown

in the Table 1

| ipole | Exdiaton [ [ Emission T T o
_l;l.mnm w (A w (g | shiftinm)
oM | 17 | 3 |emos | am | ass | @
DWE0 | 135 379 253 A FIF: 7]
T | 16 | wa | wowr | a8 | w2 | 3

Table-1: Dipole moment, Excitation wavelendgth, Emission
wavelength and Stokes shift of CSA- PANI in different solvents

The ermission spectra of the paolymers solutions were
mirror images of the excitation spectra as shown in the

figure-1

I 1y )

1Y R0
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Results and Discussion e
N A variety of erwironmental factors affect fluorescence
o B emission incheding solvent polanty, inorganic and crganic
| compounds, temperature, pH, and the localized concentration
- of the flusrescent species. The high degree af sencitinty in
- flunrescence is primarity due to interactions that n-c;cu.r in the
- | local environment during the excited state lifetime. A
E fluoraphore can be considened an entirely different rﬂdecur.e
g in the excited state {than in the ground state), and thus will
[ display an alternate set of properties in regard to inferactions
' i with the environment Polar solvent mobecules Surrﬂuf'lﬂlﬁg
| - fluorophare inferact with  the dipcle mament of the
- am am  em == flvarophare 1o yield an orderad distribution af solvent
I o | maolecutes around the fluorophore?
e e e e e — The flucrescence emission CSA-PANS accurs in the Fange
- —_— _— frsm 409 Fim to 411 nm with maximurn emission at 418 nmiin
ﬂ, | | DMSO [10). The (luarescence emission specira ane shown in
] E the figure 1.The emission peak of the compound exhibit a
gradual shift from DF 1o MIP
] ' Fram the table it is observed that as the palarity of the
- sahvent increases, there is a spectral shift which increases with
- increase in the polarity of the solvent as shawn in the figure-2.
= = The amizsion peak wavelength of CSA-PANI in DMF is 409 nm
B owr but i DMSO it is 418 nrn. This shift could be explaned using
sodvent relaxation as shown in the figuee-2
(g b= | weemal comersion aes
LB e il glral ek 3%
et ety (10" s .
' P e R T A ST s=—F = R
e gl ] -4-1-!.:...' TR e tl bl
|- i More poe (30778 )
r et
- " Ilﬂ"l ul
| 2 iy, [7- gl oy ety
@ | .. F | i
L5 Figpare-2 Schermatics n@ﬂr@huaiim.
= | ~Fluorophore-Solvent Excited State Interactions
g Framck -l o Vibrational
- Encied Siate RHTr.hlnn Figguara 4
E J 5y (10" Bec)
I Halvent Mmﬁhu
- Hnlaxatban
oe - I‘In'"‘nﬂr_-:] Re-Allgned
i Eucited State
Hhisicpnors VEAD
1 Dipoies Unalgned
= - Fluorophore
- m = e =m m _
Warsiewrdh | ' o 0 X P
| State Dipol
Figure-1 Flusrascence exctat d emigsion of Heren O ANignad Wil o %) i i
tanGn an = | I
} Eﬂﬁm C5A-PAN In di i Fluﬁgﬂn Bipole | 4 “ﬁﬁm _|
A ared B Excitation & Ermission specira of C5A-PAM in solvent DIMF Figure-3 Fuorophore -solute excited state interactions1d
e el Fluorapore - Solvent | i
C and O Excitation & Emission 5Fr|:_|-|:[{anfm_|;n”i i sohent e . nteractions
CAMSO respectively. In a polymer salution, the flucrophere in the ground state

E and F Excitation & Emission speetra of COA-PAN| in sahent pap 5 Sumounded by pelar sobvent molecules having dipole
respectvly moments that can interact with the dipole moment of the




fuorophore 10 yvield an ordered distribution of salvent
molecules arcund the fluoraphore [11), By the absorption of
energy fuoraphore is excited to higher energy level and there
will be change in the dipale moment which ultimately mdweces
a8 reamangement or reonentation of surrounding  sobwent
rnn!e:l.ﬂea; around the fluarophore which lowers the energy of
excited state of fluorophore. This i called sohvend relaxation,
sohvert molecules will reduce the energy gap between the
ground state and excited state of the fluorophore which
TESIIJI[E in red shift or Bathochromic shift of the fluarescance
BIMSHION. Increasing the solvent palarty produces a
mﬂ_'espnndinmy larger reduction in the energy level of the
excited state [12]. Fluorescent molecules have larger dipole
morment in excited state than in the ground state. Therefore
different solvents having different polanity may differently
affect the energies of ground state and excited state for a
molecule. In nan-polar solvent like xylene the excited state of

§ ) the fluorophare is not stabilized and the energy gap between

the ground state and excited state of the molecule increases,
Thus the emission peaks ase shifted to sharter wavelength or
blue shift is cbserved [13].

The Sotubility of CSA-PAN is found to be dependent on
the polarity of the solvent. The salubility is hégh in the highly
polar solvents selected and decreases as the polarity of the
salvent decreases

Conclusion

The flueorescend data of C5A-PANI reveal that the nature
and amaunt of shifts depend on the polarity of the sohents, it
is concluded from the data that as the polanty of the solvent
increases, CRA-PANI shows a bathochromic shift for a-m and
T=1t* transitions. Knowledge about the excited electronic state
dipcde moments of the solute molecules 5 quite weful in

designing nonlinear matesials and in sucidation of the nature
of the excited state.
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Rﬁdimctiﬂty measurements of Soil samples from

durga and Lingasugur of Raichur District of
Karnataka, India

mu. Kerur'" and 8, Anilkumar! i
"Dypearsment of Pysics, { Uimiversity, Gulbarga, Kamataka-389 {1}
“Reticeivon Sefery Syviemy Dhivawbon, BARC, Mumaberi-AtKE 0835 181 A

“rm ruboactivity  mwssurement,
W of nlh:'ﬂﬂ. dose  asscwvment sl
related parsmseeny & croclal
iwarencos and envirnomental safety
boniring radistions (r-rays) emitied from
sl ®K  preseni s
ey contribmudes significantly ts the radintion
ﬁhr; . ﬂtﬁl:.ﬂ--;|ﬁthmrshﬂtﬂilli

X4 Nal(TI) descctor was employed for cxtimating
emitting - radisckoments,

Mmﬂmmﬂwaﬁhﬂﬂ
m:'_m-d-lhnmmmm 32}, Fach sample

wnantmg period of G000 see (16,67

Ao prodocs of Mgy gug 20T g

- Bcovity imn of these radionsclides

mh‘lﬁl i i gammn photo peaks of

Using these sctivity dese related radiological

* Were calrulaied for the samples. The activity

e raiivns o the vadiswycides unt the dose related

were found te be comparnble with

“m:nﬁu.mumwmdrmumrmdy
ﬂmummhrwuu-mmmm

Index Terms: Aborbed doce Activity, Natural redivactivity,
L detectnr,

i

:
1
i
i
I

4

I Intraduction
Radistions sre presen everywhere and human beimgs have
always been conbinuousty exposed o radiations knowangly or

+ Mature stself being one of the imporiant sounces
of radiations, The studies have shown that ihe imporani

source of rachations are the natirally occurnng radionecliges
such as "1, ¥*Th decay series and singly occurnng VRb, YK
etc {1, 2], Gumma radintions emitied from naturally DCCUTIER

:mhu“ﬁmd“ﬂ,”ﬂ'hmﬂmtdu:y
products that are present in environmental misterale auch as
sonl, rock, water, granite, building matenals e, eonatituie the

!

E

(Comeponding Auibor: Emal “herurbek fivahoo com)

radionuchdos in soil samples of the suady ares i necessary s
the data produced in this paper may be used as basshne data
for futre envimommenial assessmsnts. The present  study
extimates the external gamma dose rats, which creates a public
awnreness about the tadistion and provides the necessary
information sbout the radiological protection

Il Study Area
Th:smdyhnhmwﬁqlwmm1whmtunnh:l_ﬁ:hu‘
destrict  nameky Devadwrpa snd  Lingasugr, COVETING &
ipproximate area of I500 square kilometers between 1602
and 16.50 north latitude and 76.55 and76 92 east longitude
The study area has been divided inta four Samplmng Stboas
for administrative convenience Devadurga and Lingasugar
forms part of Knshna catchment in northem part, whils
southem part forms the Lower Tungabhadra catchmens area
mnid w8 perennsal in nature Gromorpholomcally, continunus
range of hills are sbsent in the distnct but a few cluster of hills
are soon towards et west, northwest, centre and southwesy
Study area can be broadly classified imno three major zomes
viz, (2} The norhem rugged plateaw(b) The souhern hower
pluns with inselbergs and isolated hillacks and(c) Valley fills
[6] The northern pant of the distnct is characierizad by
expanses of level and tresless surface panctuated and there by
flat and unchulating hallocks, Black sails and basalne rocks are
observable. The average elevation of the study ares is 430 m
above mean sea level The change in the enviroamenin
radvoactivity level contribues o the collecove radiation dose
to the general population Therefore, an accurate FEEE
of passible radiological risks o human bealth of dus regaon is
estential  Hence, the measurement of the  actvity
concemiration levels of natsrally occurming radionuclides |
snln, building materials et and their assessment has been
carried oul nod presented in the Presant paper

1 Msterials and e thods

Sumple collection and

Forty samples were collected fram nine sampling stations of
the study region. The ASTM procedire was followed
ﬁf‘ﬁl sumiple collection und Preparation where surface sail
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smma acuwity  were performed with a
4°X4" Nal (TN Iﬂnlilllhuﬂl:lummhudm.rrmrl}-
SpeECiTometey mm“mmli'ﬁlﬂ lead shield
1 onginating  from  the
mETOmskng and coxmic vy The gamma ray spectrum was
Ik PC based muluchannel analyres
(waaTMCA 32 with o built in pectacopy  amphifier
Efficiency

: Aomsc Energy Agency (IAEA), These standard
matenals were packed and sealed 1 a 250 mL cylindrical
m—-u.hmmuﬂmfmnn:ﬂq The analves

The determmanon of radionuclide sty in the soil sample
was based on the, 1764 b2V, 2614 keV and 1460 eV Eamma
photo peals coutted from TUBi. ] and Y respectively
mnqulnnmmﬂfur:pnnndurm.m05mubum
jumm. spectrs of pood swtistics Backpround Eamma
Spectrum B wes recorded and subtracted 1o get the net count
ree for eachk sample Thlm\irymcmm:}flhzumpft
wers calcumed from the peai imemsity {cps) of each pamma
fne and the efficency of the dmacior uEing the relation

e Net Area wnder the photopeak {cpr)
) Efficiency  (%a)

T gnvironment, which has the maxinum contibue
the average effoctive  dose mecoived by human beings
ovadurga and Lingasugur s stahion mﬂ‘ hugher

QUANETY, A Ccommon . Ipﬁm:uhmdhyh

equivalent sctivity has !
relaticn [%)
Ra,=Cat AC B

Where Ci, Cry and Cy are the activity concentrations of ™y,
0 and K i Bgkg™' respectively and A, B are constants
1.43, 0.077 respectively, It is observed from the present study
thal the radum equavalent activity for the soils of study regon
i3 well below the recommended Lt of 370 Bg'kg The valee
of Riw preater than 370 By'kg shows a higher gamma dose

rake

Absorbed porema dose rate axsersmen

The absorbed pamma dose rates due o the primordhal
madwnuchde concentrabons were calculasted for all the
samples. The absorbed gamma dose rates due o terrestrial
gamma rays &t | m above the sarth's surface were calealsted
from the concentrations of U °Th snd K and the
conversion factors of 0.604, 0462 snd 00417 respeetively
wene used as given by [UNSCEAR |

D= (0,604, + 0462 +0.0417C i i

where Cn,, Chy and Oy are the AYETALE ACLVIDY CONTCIIIrmnGn
of *“Th, ™1} and ®K respectively. The extimatod abanrbed
gamma cdose mates for all the samples are shown in bl |
The annual effectve dose can be estimated umng the
conversion factor of 0.7 SvGy " to absorbed dose mte ag grven
by UNSCEAR

AED = D <8760 %07
The caleulated results are presemted in tabie 1 The mean
absorbed gamma dose rate was found o lie in the range 17-
279 oGy h'! The annual effective dose msociated fior all the
samples was ostimated These values are within  the
permissible dose equivalent limit of 1 mSv yv* for the general
public [10]

¥ Conclusions
hhnumnfmnwnhmuw-:uﬂmnm
ihhnﬁnnﬂiﬂnﬂuﬁn:ﬁﬁnmhh
towards

ion 1 the snnusl

gammn dosg
ple than | mSv and Raw, is less than
s o amples it shown in fig 1. Then the
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2.1, Caleulation of effective atomic number and electron density.

The ksl cooss- section (@) per alom in turn can be rekated a3 the sum of partial crosy sections,

T, T T+ Ty 0, + T s (L}

Wherser,, (of ©) @, and o, e ths phoioelectric cross section. incoherent {Compton) &nd

cuherent (Rayleight cross sections respectively. Ou (ark, ) and Sy (or & 3 are jhe cross sechinms lar

electron-posiinon pair productivn {creation) in the field of nueleus and in the field of atomic eleckmns
(*triplet production’), respectively, .., i the phote nuclear crass section,

o, = Zﬂlﬂ_. I:.I:I

where, 7, and m are the sumbes of atoms and mm-:: cross section of the i* constitaent element
present in a mobecule . m, is the mass altenuation coefficient, (ks through

‘N, & (3}

whiere, ¥, is the Avogsdoo coustant and A 15 the alomic mass cf the " element peesent in & molecule.

The cross section per molecule can be wiitten in terms of an effectve {Evernge) ¢ross secticn per
atom, 5, and an effective (Rvemge b cross section per electron, 4, 88

g, =T, SnE o (4

Whete, Zog 15 the effective atemic number and n = L, 0, is tha total number of abms present inoa
mnbecile.

Equ (%) can be regarded & (he definition of the effective somic number. &mm'ra.lt:.-_n it asamed
that the #ctual soms of the molecule can be replaced by the same number of idensicad {average)
atuams, each kaving oy is given by

,_zald)
(Y

# (5)

where, Z,is the atomie number of the i* clement gresent in  malecule.
The effective electron density, Ny can be expressed in the number of electrons per unit mass

is closely related 1o the Zoy, Fora chemical elemens, the electron dansity 13 given by My = BNy GLIA),
this expression can be generalized 1o 8 compound, and o has
Ly

e
W =Na_'f”ﬂ.1 T an
o zﬂl"qi {‘q:'

where, <&% gvernge alombs mase of the compouend,

i}

I thee presemt work, we lave calomlated mass aftenuation coefheienl and photon-inleraction

cros sectioes in the energy rongs Frem L keV to 100 GeV wsing WinXCom (Gerwand of 2l Z004)
This Program uses the sme undu'l:,‘ing; crosssectiona] datphase 2% the well Known tebalation of
Hubtell and Selzer {1935 WinXCom makss it possible o expon the cross-sectional data to a

; WGEC IOURMAL MO, 45204;
hitps: e g ac.indiownallistfuge_admin_lournal_repart.asprfeid=spiLydAD0=
BAPALCT FACTORA: 4,977
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predefined M3 Excel template, n fexture that gremily facilitates the subssquent and numerical data
analysas.

Table LCompound sudied in the prepent work. <Z> i5 the mean stemic pumber calculated from ke
chemical fornmila. 35 15 the sample nioeber.

SN Compound (Z}

l Lu 352

3. Hesulls and Discumsion
L.1. Tatol pheton internction (with colerent).

The mass smenstion coefficiems valess for LU are calculased af phodon energies [ke¥ =100
GeV, Figel shows the vasintion of mass attenuation” coefficients of LU with photon energy in the
range L ke 1o 10D GeV, From Fig-1,

i} We can see Ihal there are thres energy ranges where pholo electric absocpuon, Complon
scabiering. and pair production respectively, are the dominating atteruation processes. Tt is
e Abr il (udp),  values are large aned shaw 8 decreasng trend wilh stromg energy

dependsnce in the low incident photon energy range of 1 ke'-25 ke¥, In the intermediates (23
ke b and high (| MeV ) energy regions,

iy (pip)y vakues show less energy dependent Behavior and gradually decrease wilh incrensing
incident photon eénergy & due 10 the coherent scattering which wvasies a5 2 (Shastry &
Jnarsmanda, 1958) . In the ifer mediate energy region, where incohérent sealtering is the maos
deannant prucess, the wass oltenuation cosfTiclest is found 0 be eonsiant md is due 4o the
lmear z-dependencs of incoherent scatiering and insignilicant role played by pair production. In

the higher regiun the variation of mass anesuation coefficient is due 1o the 2 dependence of pair
production | E-Kaleb & Allul Hamid, 19%1),
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Fipare-1. Varintion of photon mass atienuation coefficient gl of L1
will phutom ener gy Tor latal phaton mnteraction (Coherent),
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Figure-1. Variation of effective stomic number Lo of LU with

photun energy fur 1oea] phitan inbemctica {Coherznt).
L1 Pheto electric absorption

The varigtion of Zu with phaton energy for phateclectiic sbsorption |s as shown i Figd which
imdicates thar Z.m |5 almost of independent of photon energy and remstins comstant . This s dus 10 the
far1 thet Phiososlectric effect process is predomingnt ot bow energies (<1 MeV) and for matenzls of
higher stomic numbers than for low Z materials. Similer resulis were also phtained by Perumatl et 2l
(Pepumally et 2l 19RS) i mvaltl tlement materials of biolegical imponance. The vanstion of Tp a5
almant independent of energy. This 15 becauss of the fact that LU cansist af glements which are eloss
Lo aromis mumer 2nd are Sane in oumber

2.3, Incoberent (Complon) scaitering

The varistion of Z.s with photon energy for inceberent scaltesing is as shown in Figd which
indicutes that Zoq incraases slowly with incresse in energy in the region 1900 ke'V. Beyond 400 k=V.
... it indspendest of photon energy. Mot of the elements in 2 compasite marsrial have 3 vilu af
208 uf zhaut 1.5 where 65 hydrogen has a valoe of 10, which effects Compton scamenng, This nesuls
i similar to the resulls obtuged by 5. B. Manohara ef al. (Manohara & Hanagodimath, I007).
¥hayvoom 4od Penbasaradha bave alse stedied Zy of some alloys; their experimental resolts fuggest
{30 10 e hEre SCAnEring Ty 15 indepeaden of photon energy from 20w BOO keV. In cur findiegs
%, 5 independent of photon energy ondy sbove 400 keV but depends on phaton energy below 200

keW, The vasistion of Zip depends on respective proportion and rasge of atomic numbers of the
elamtnss of L1,
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Fagare-4. Warstian of effective atomie pamber Zp0f LU
with phoion enengy For incoberea scattering. be,

I b, Coherent (Bayleigh) scattecing

The variatien of Z.x with photon energy for coherent scattering is as shown in Fig 5. From
this figure it it clear that Zuy increases with increase in energy Trom 1 keV 1o 300 keV, beyond 300
ke Z.p ks bndependent of encrgy be. remains irvariabls with the iecress inenergy. Wheress a1 200
ke there i3 & shgh stesdy state and foriber increass with increase in energy this is doe 1o the

presence of sulfus, Our results are in good agresment with the resolts shown by (Manchara &
Hanagodkmrath, 2H07).

2. 5. Fair production (Nuclear eld)

The varsiion of Zpy wilh photin essrgy for pair production s as show noin Fir 6. With
reference s the figure it clears thal &y is decreases muic with increase of photon energy from 1.1 1w
(04} Me', this is becauss of Lhe larg= pumber of atomic numbers, beyond LOD 3eV there i a slight
igerease In L bs wilh increxse in photon energy and again there is o decrease io Ly With increass in
Fhoton energy up ba 200 MeW and then it remains invariand s independent of phuton energy.
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Faparc-5. Variation of effective alomic number oy of LU
wiih photon energy lor coherend scaltering.
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Figure-1 1. Varistion of electron density My of LU with
phuion energy For cobereat scattering.
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3, Cronalusions -

1) Thee 2 and the comesponding N LU bave boen eabeulated btk ernergy cegion from | ke Lo
1) CieW wsing WinXcom {Gerwand el ol 2001, 2004) and ils umlerlying dalabase of atomae phoden
intersction crss-secinms. We heve used a comprehensive nnd consishent st of formulae i.e. valid far
all bypss o materinbs and fur all energies greater than | ke (Manoharn et al. 2008 "2}

23 Thie cam distingusvh three energy regioes oF 5 LU The theee gnergy regions are approximanely
E<i | MeV, 0.1 MoV <B< 00 Me and B> 100 MeV. The main photon imteraction processes in these
regions are  photeelectric  absorplicn,  mecherent [Compion) scaibering and  pair production,
respectively, Between these epsrgy regiuns there ore transition regions with a rapid vasiation of Z.;
and M,

3) The K-absorption edge i5 fuund o 2.82 ke¥ with Zy = 5,23 in the phofoelecing absorplion region.

45 A and M,y are increases for low energies and remadns constamts for highes energies in coherenl
pcilenng, Wherews they decrenses Jor low energles and remains constanl for higher energees in case
2l phutoeleetric absorption and ingoherent sczibering respeclively.
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L INTRODUCTION

Palyaniline (PANE) s one of the utmost promising conjignted conducting palymer which have fescinsicd more
Alention bocaise of i economical low cost, superioe electrochemical performance, mathanical flexihility and relative
ot of procesing | 1-4). Hence Pobvaniline and its. similarities find wse i the ficld Of S M0r, ACIUBOrS, SEpar-Tapacilon,
electromagnetic-shickfing. cormosion protection, s well as electranic, clectroluminescence and eleetro chromic devices
[S_ﬂr Bocause of this prolonged conjupstion meer-miolecilar hydragzn honds are frmed Between the NHZ and H“'H,
Broup of the hoad-to-bead chain and & stcking oceen. The palymer chain converts rigid which nduces insslistifiey in
mosl dynamic solvemis. The procesiability of PANI can be enhanced iy uing functionnlized dopants [l Benzone
sulfonic scid (ASA) Lamphor sulionde scid (G545 oe Dudeey] Benrene Sulzhanic Aeid |DHSA) ste. The bulky dopaps
will reduuce the common agyrepation by cumulative the solubility of PAND ssl [10-13], Paolyaniline shows Misonescence

characieristics die io the exiendsd comjugation and were wsed s selociive Minorescence for the detecuon of slectron
deficien] nitronromatics (NACS) Mimoaromntic are

the promnent bigh encrgy materials whick are beine osed a8
explosive mateniabs snd dstonzinr gle :

The presemt sudiss are ensplved by dopisg PANE wiln BSA disstlving BMSO sobvent
Muorcscence sudics. Fluorescence vcours when the -molecule seluims 16

simglet state, by emission of 1 phaton. 112 molecitle which abrairts 1V rodindion does nol loaresee it mcans Hi—lﬂl
fave lost its enesgy some other way. The term quenching usually refers | :

" non-tadlative emergy runsfer from wn eveied.
Species fo other molecules. Meznwhile, Muorescence puenching i & process of decreasing in Nusrewence mh‘]
Tlusrescing species e

the clecironse ground stare, from e exgited

1L EXFERIMENT AL
Lt Muterfaly and Methody-

The BSA deped PANT I symthesised by chempcal oxidatisn pisthod L T ——
evcufisamg agent. The guencher and wolyen AR e of analytigal mm s .. . s 1

o Preparotien af B54- PAN]:

0.3 M salimmn oF BSA: PAN] 0.5 1) In um e
concentration has bee varded. A 100 pom BUA-PAN|

sobution of T ppm Thi 100 pem quencher in DMSO
emernlding hase

2.3 Preparativn of pefymer filen at
' The=Films of BEA po

il wath 1 m.&hlnmlﬂlﬁm‘ ..
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I ABSTRACT .

good apresment

tronsfer, flow amalyas

i earried out by using closed form soluti

In thiz paper two dimensional flow of & viscoclasiic fluld dug to streiching surface is con ﬂdﬂ:p- Flow _amty_su
on of fourth order differential cquatson of motion of viscoclastic Nuid.
Farther (Walters' liguid B* model) heal transfer analysis i carmed oul using con vective surface condition. The
governing equations of Now and heal iramsfer are posJinear partial differential equations which are unable to
solve analytically bence are solved using Runge-Kuty N
The flow and heat wansfir characteristics are studied
temperature are calculated and presented in

etical Method with efficient shooting technique.

through plois drown. MNuossericol valees of Wall

the table and compared with earlier publizhed resuits which are in

Key Words: Visco-slstic (Walters® liguid B') fluid, stretching sheet, convective boundary condition, heat

MNomerclatire

stretching rate
horizoatal coordinate
verlical coordinale
harizantal velocity component
veriical velosily component
temperiure
specific heat
dimensionless sream function
Frandil number
Characteristic length

viscoclastic parameter
! the co-efficlent of elasticity,

Tl eyye

:-_:n;'-_

|

the tempersiure of the sheet,

Biot munber
differentiation with respect to

Greek symbaols
similaricy varigh|e
dimensionless temperanire
thermal conductiviry
viscosity
El.ﬂﬂﬂ:l.ll:i;:. 'I'jlﬂﬂtllj
dengily

roof valus

Subscripts

Ll Properiicd uf the plate

w " free it

— S

1QAC Co-ordinrtor

5""—1'”1 Wamen's Mepree ':E'HH:
K'll.‘ mhal

B Tt m oo oy

I INTRODUCTION

In reality most of the liquids are non-
MNewlonian in nature sl are used abundantly in
many engincering spplications, such as plastic film
manufacture,  arificial  fibers manufacture,
acreshynamic extrusion of plastic sheets, cooling of
metallic sheets in o cooling bath on process, in
Geuthermal reservoirs and in petroleum industries,
Hence the study of viscoclastic non-Newtogian
fluid Mow and heat transfer phenomena s much
mare important as considercd fo e sudy of
Mewtonian fhids. Many researchers worked on the
fow and beal transfer problems of viscoelaslic
Duids. Some of them are discussed below,

As we study the literature, Sakiadis {11
Was 4 first researcher among all other investigators
f0 study the phenomena considering boundary layer
flow of viscous fluid over moving rigid surfaces, ||
I8 more appropriste to consider AeT-Newionian
Sehavior of all these fuids in the onalysis of
boundary  liyer  flow  and  heat Lransfze
characteristics as most of the Muids such as plastic
films, and aruficial fibers in industrial applications
are gtrictly Newtonian, Dut these were restsicied to
flow and heat wansfer in nobsporows media. In
recent years a great deal of interest hos focused on
the rheological effects of nom-Newtonian Now
throuph porous media,

Rujugopal ctal [2] studied the flow of
viscoelustic fliid over a strelching sheet. Sidduppa
and Abel [3] studied the {low analysis and heat
transfer chafuclenstics of viscoelastic flud due o
sweiching plate ‘in presence of syetion and

G £ aflege far Wamies.
<o HP-LJ"EUHP;EL
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g, o — 1 II_._.-" imection. Further the fame nuthors Siddappa and

Abel [4] studied the visoclastic fluid Now analysis
e o stretching  sheet They obtained  the
analysical solution for the problem. Dandapat and
Gupla [5] stdied the flow amel  heal  fransior
charecteristics in 2 wvisco-elustic T over a
stretehing sheet. Lavrence and Ran (6] investizated
the hear transfor analysis in the fiow of a visen-
elastic flaid over a stretching sheet. Cortell [7]
studied the similarity solutions of the flow and heat
transfer amalveis of visco-clastic fuid due 1o 2
stretehung sheet, Sonth eral [8) analyzed the heat
and mass transfer effects in viscoelnstic fluid Now
over on accelerating sorface with offect of hen
sourcelsink and viscous dissipation. Khan and
Sanjayanand [9] investigated the visco-elastic Muid
flow and heat transfer analysis wsing an expancntizl
stretching sheel, Bhattacharya elal [10] stustied the
heat tansfer of & visco-elastic fluid over a
sirciching surface,

Nataraja etal [11] favestigated the non-
Similar solutions for flow and heat transfer
problem considering a viscoelastic fluid over a
stretching sheet. Abel etal [12] investipated the
flow and Heat tmonsfer ehasacteristics in a
viscoclastic boundary layer flow over o stretching
sheet with wiscous dissipstion and mon-unifoem
heat source. They obtained an analvtical selution
for the problem in terms of Kummer's function,
Aziz [13] has given a simifarity  solution for
laminar thermal boundary layer over flat plate with
a convective Boundary condition for the wviscous
fluid. Makinde and Aziz [14] mévestipated the
mixed convection on MHD flew of viscous fuid
from a vertical plate embedded in a porous medium
with 8 convective boundary condition is used 1o
study the heat transfier analysis
du dw

—_— — =,

Fx Ay

T & w au f a'u

Makinde aml Olanrewaju [15] investigated
the Buoyancy effects on Lhe therrmal boundary layer
aver fow duoe o a vertical plate with a convective
surface  boundary condition  for  hesl  sransfer
analysiz, Yao and Fang [16] investipated (he hen
transfer anulysis of & pencrlized  stretching
fshrinking wall problem with convective boumtury
conditions.  Makinde and Arziz [I7] stdied
houndory fayer flow of a nano-feid pest a
streiching  sheet with 8 convective  boundary
conditiodn,

Dn obscrving above [here are studies of
hzat trapsfer onalysis  of wiscous aids  with
comvpotive heating conditions, but there are ne
sldies §in heal fransfer anndysis ol viscoelastic
fluitds with convective heating condition as if has
more proctical  application in the field of
engincering and industrics. Hence in the Preschil
paper the investipation of flow and heat transfer
analysis of viscoclastic fluid with coavective
heating bowsdary condition i5 studied

. MATHEMATICAL FORMULATION
Here it is considered the 1wo-dimensional
lamninar boundary layer flow nf an incomaressible,
visco-¢lastic fluid (Walters® liquid B” model) due to
a stretching sheet as it has created due 1o bwe equal
and epposite farces applied along the x-axis, 5o that
the sheet is stretched, keeping the oripin fixed.
Under the beundary fayer approximations and the
assumptions that the contribution due 10 the normal
stress is of the same order of magnitude as the
shear stress - the basic boundary layer equations
governing the flow of Walters Liguid B', heat
transfer in presence of non-uniform heat generation
can be written as:

(1 —4+ ¥y— = - .
& E"J-' Ell;' l
1

{ ar ar) _a'r
Pt'L”_+ r—---Jt k
dy ]

ir ﬂ_|.l:

Here in above cquations, o is the density,
T is the temperature, o s the kinematic viscosity |,
k, is the co-efficient of :hsli_l:il}r, Eois epefficlen
of thermal conductivity, ¢ is specific heot ot

constant pressure, The other quantities have their
usual meaning. It is to be emphasized here that Eg.

 du 8y du @'y ]
g rfd)
fx dy" oy dxdy |
(3

(2} 15 one order higher than the Navier-Stokes
equation and Ueis woulg require an odditional
bﬂ“d-"‘.'rf m“_ilr-"-"- dince we are considering a
semi-infinitz region such a boundary condition may
he assumecd in the form of an asymplotic condition
al inlinity. This i3 reflected in (he following
boundary conditions;
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Here uand v are e velocity components
along x - and y-tirections respectiv ely, where T_is
the temperatire of the fluid far away from the shest
(temiperature of ambient cold thudp T is the
uniform temperamure on the top surface of the plale,
Hence we have e I S

[ FLOW ANALYSIS
Maow intraducing the similarity transformations in
the fiorm,

o= byl (n),v=— by FEY (%)

llb
where g = , [=y i5 dimensionless normal
L

distance
Eq.(1) is identically satisfied with these change of
variables and Eq.(2) is transformed to;
fu] < "r"r'."i'. - -Ir.a..;q = |l:\-| [!Iu e -'r--'rq-ﬂl.l = ""Ir'|'|ri-
. (&)
where

kb
J.'I - ¥ (7}

u

the subscript o denotes the differentiation with
respect 0 g & i the pon-dimensions] visco-
clastic parameter. The governing

conditions on velocity Eg(4) wke the following
form as:
. J=0, -III'r ""_f at
(8)

.-"-.._"D:

=10,

R T 0 — m,
The solution of Eq.(5) corresponding to the
boundary conditions (8) ig gbtained as

-
flg)= ' (9}
14
where
o !
A (10

]

()

The velocity componenis u & v become

||'=El:l.'|.'-“,'|'="'-||I|||E|:I_r ] “J-J
i

&

wlere b= Dand & s given by Eq. (10).

IV. SKIN FRICTION
The loeal skin friction coefficient or fictianal drag
coettivient is given by
r

€, = =, {12)
b
pn’:x;é—
Li

dw |‘J-
nhrur_==yl-r-J = gbra =, i the
L5 0 U

wall shearing stress on the surface of the stretching
sheet, u is the dynamic viscosity of fluid and o

i given by Eq.(12)

V. HEAT TRANSFER ANALYSIS
"In thit section the comvective boundary
candition with constant surfoce temperniupe for the
heating process is considercd. To solve heat
equation  (3) - Defining  the non-dimengional
Lemiperature & [ ) as:
s

di{n)= =y (13}
B ]

where T, the temperature of the sheet,
Using Eqa. {13}, Egs. (3] and (4} can be converted
to

G +Prfo'=a, (14)

'(a)=8(1-8(5)) wm r;|=[l.]

Ht-’?}'-"n as r;l—:rm.]

(15)
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15 the Prandil number.

-]
i

h-l;—
|

.'I ixthe thermal! Riot number
a

Here Biot number B, is the dimensionless
parameter and it plays the fundamensal role in
conduction  problems  what  involves surTace
convection effeets. Bist  number parameier
Provides the measure of temperature drop in ihe
solid refative to the temperature difference between
the surface and fluid,

For Ba<<l  shows the resistance 1o
conduction within the salid 15 much less than the
resistance 1o the convecton across the fluid
boundary layer, hence assumption of unifosm
lermperatur: is reasonable. Whereas Riz=1 i the
termperature difference across dhe solid @9 much
larger than that berween surface and fluid,

¥I. NUMERICAL SOLUTION

In this section we are explaining abaur the
methed of Mumerical Solution veed 1o sobve the
boundary value problems of considersd study. The
Goverming equations of motisn and Lea transter
are highly non-linear so it is very dilTicult w salve,
hence the partial  dilfersntial  equations  sre
converied into ordinary differentizl equations by
mgans  of  similagity  transformation The
exponential exact solution of momenium cquation
is obtained and is used to dind the solution of
energy equation {14} with fespect fo the boundasy
conditions {15} The Hnund:u‘:,.' walue ]’Hnl_jl::m
considered is convered into initial value problem
then by using Newton-Rapson method, the missing
condition 15 found and then using Hunge-Rura
inggration scheme the solution of temperature
boundary value problem is obtained. The siep stze
is chosen as 0001 and the accurocy of result 25

maintained upto 10-6,

VII. RESULTS AND MSCUSSION

Affter obtzining the solution of boandary
value problem, varous plot of Mow, velocity and
temperature are plotted o amalvee the effect of
VAMOUS RUVErTUNE paramelers.

Fag.l. iy the representation of physical
sketch of coasidercod problemn [t shows how ths
stretchang sheel problem is constructod

Fig.2. Is ploned for the flow profiles as
well as the velocrty profiles for different values of
vitcoslastic parameter kL. Which show thet, both
the profiles decrease with imcrease in the

happens tkrovushowt the boundary layver which is
ol

Fig 3 15 Plotted for the {emperoture
profile which shows the effect of  viscoelasic
parameter, On observing the plot one can see that
the temperature is increasing with increase in the
parumentric value of viscoelastic parameter. This is
dur to the faed that an increass of viscoclastic
normal sipess piverise to tckinning of the thermal
boundary layer.

Fig. 4 shows that, the temperanere: profile
Eeereses with im nerease i the parametric value of
Prandl] number, which shows thol the viscoslastie
boundary layer is thicker than  the thermal
boundary Layer.

Fig. & shows the effest of Hiot number
parzmegler on the temperature profile. On obierving
the praph it depicts the facl that lemperatoe is
increases with increase in the parametnc value of
Bior nember ag the srpnger convechion resulie ia
kipher surface temperufures, which cavess the
thermal effect do penetrate strongly desper into the
Mo,

VIII. CONCLUSIONS

*  Analviical Solutions for fow and awmerical
sofulion of comvective heal transfer problem
are ghimined

*  The effects tiscoclastic pammeter 15w
decreate the flow and velocity, which was
quis opposile oA femperature

= The chermal boundary  layer  thickness
decreases with increasing Prandt! nember in
conveclive ieal ransfer phenomenon

*  When viscoelastic parameter k, tendi 1o rerp,
results are redisced to the N ewlonian case.
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Abstract )
fn the prescnl paper an investigation of th fhaw, het o

a pamlicl plate chanmel wilh siretching walls with respect 19

carried vl Simmilarily rosfuonlion fechnxjus 15 s
indn prlisary differential equations. The govealng von-lincor diffeneitial ¢
Rympe-Kutin method of Funh onder via shoolang weldyee. Grophs for she velocity,
concentration aie plotted to onalyee the behaviar ol ihe Raw with talTere
Musselt number and Sherwood mmbers an compated ard tabulited
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Introduction | ;

Many researchers’ inletest i o kaow the varied applicaiions of bouimdary Layer Now behaviors of noa.

Newionian fluids in natural seiunces, COBUNSIIng sciencos gl imdastry, The mutual coordination between
mation of the fhid axl magpulic JE-:h_i 15 1eined fenture ol gl pliysieal siuntion in the MHD fluid flow
problems, Principles oft MHD ane sequizsl 10 the desipn of power peouwrbors, pungs, olar eystens and fdaw
melers. MHD parameter is ono of the M0E IMperiag roquived parsineter by which the cooling rale can be
controlied. Desides non-Newtonian Dl lave saricsy ol applications in industry ond enginesring moreover i
fhe extraction el crude ail Trem pednalesin prodinsts, ’
In this regand Bluttacharyyy and Layek [1] lavie fnvestigiood the slip effice on diffusion of chemicnlly
reaglive Bpecies in boinlary layer flow 0ver 3 Vertical stnciehing shest with suction or Hlowing. Awad et al, [3]
have studivd heat and mass trnsfe in wstoady reatiing Muil Sow witl Lanary ehemical renciion snd sciivation
encrgy. Dowd et al, [3] Bave rj:'a-:unul:i ke mealysis of e cusson sl ;.umnu"m.su.h aon=Newiapian bload
mivdels in steady and oscillatary How using the laltive Dabizmang wethod, Makinds [4] hos stodied MHD mixed-
convection inleraction will thermal mliotion wnd nth arder elemicn] reaction prst o vertical porous plate
embedded in o porous medium, Misn et al 15] have anolyced tlee Bow ol Fent tmasfer of & MUD viseoelastic
Muid Now snd licat transler in & ehonmel with o streteliog wall: some applicntions 1o hocmodynamics. Ashraf et
al. [6] have studied MHD non-Newloaian mlcro-polar fluidd Bow ond beat transfis ja o channel with slrerching
walls. Raltazi-and Vapravely [7] bave made uss of bomatopy nnalysis methed to stdy MHD viscoehstic fluid
flow and heat transfer in o channel with a stretching wall. Anjolidevi and Kawdsamy [B] have investignted the
elfecls of chemical vesction, heat and wass rengfier on kopinnr fow wlang o semi-infinite horzental plate, Hayat
et al. [9] have discussed MHD flow ol asiss imnsfer of o Jefery fuid over o nanlivear sireiching sustace.
ohehead o ol [10] bave aoalyzed he elfecls of miss vasfer on MHD fow of easson Auil with chemical
reaction and suction. Shaw and Sibondn [11] bave stadied ibermnl instabiticy 'in a non-Darcy porous mediam
saturabed with o Mane Duid amd with 0 comective loundary combition. Bhattacharyya et al, [12] have discussed
the anplyire sofution for mssgoete bydeodynamic boundary layer flow of cosson Auil over a sireiching fshrinking
sheet with wall mass transfer. Nadeem of al. [13] have stiudied MHD three dimensional cassoa fuid flows past o
paraus lmearly stretching sheel. Kinublashankar [14] has onalyzed the cosson fuid flow ned bheat transfer over
an unsteady porous stretching surface, Hasanuzzaman 15] has made o study on similarity solution of unsieady
combined froe and foreed convective lominar boundary layer Oow abowt o venicn] porous surfies with suction
and blowing, Kamesworsn ot al. [16] have examined o new alparithm for internal heat generation in Nang fluid
flow dus 10 a eretching sheet in o porows medium, Siboisdo ef ol. [17] lave gludied e dunl solutions of cxsson
“fluid flow over a stretching or shrinking sheet. Hayad e al. [18] bave smdied three dimensiousl sivetched flaw of
JefTrey Muid with variable thermal conductivity ood tsermal rodiation. Islam et al, [19] have analyvzed the MHD
Lree conveclion and mass ransfer flow with heat genermtion throdgh an inclined plate. Bahman et al, [20] kave
examined the thermophoresis effect on MHD forced convection oo o {luid over a coatinuous linear stretching
sheel in presence of heat genceation ond power-law wall temperature. Khalil et al; [21] hove studied ensteady
MHD free convection flow of casson fhuid pagt over an oscillzting vertical plate embedded in a pacous medium,
Thiagarajan ‘and Seathillumar [22] have observed the DTM-Paile approximations of MHD boundary layer flow
of a casson fluid over o shrinking sheet. Nodesn et al. [23] have made an investigation on MHD three
dimensionz| casson il Mows past a linearly stretching sheel. Rizwan et ol [24] bave studied the convestive
heat transfer amd MHD cifucts on cosson Nano fluid fow over o shrinking sheet. Akbar [25] has examined the
influence of magnetic field on peristaltic Now of u ensson fluid in on nsymmetric ehannel: opplication in crude
oil refinement. Sinha and Shit [26] have studied eleciro magneto hydrodynamic fiow of blood and heat transfer

in a capillary with thermal radiation. Swati Mukhopadyaya [27] has Investigsted the effects of thermal radintion

on casson fleid Dow and heat transfer over an unsieady Atrelching surfice al.lhjﬂh'q ia m;li:m." Howing.
ry layer flow of cnsson: fluid pessing through an

Mukhopadyaya ef al, [28] have investigated MHD boundary | .
exponeatially streiching perimcable EIIIE.'II?;!. wilh thermal mdrfllnll-ﬂglﬂl o '“'I.[:g] Ihw: 3::"“"[.3"“'1:"'“':“:?
salutions for ensteady free convection fow of o casson ]'-_aru:l past.a II:IEII_I'}" strefching shest with
convective boundary conditions. Nadeem gt al. [30] have siudicd MIHD three dimensional bowdary layer fow
of casson Naia Muid past o linearly streteling sheet with canvestive bowslzry conditions, EII'I-'-I'IIE I Hng et ol
[31] have stodisd the convective heat trangfier in MHD slip flow over a strotching susfuce ia the prescace of
v gxoct golutions for unsteady free eomvection flow of a

warbon MNano_tubes. Khalid [32] has investigated |
casson fluid over an oscillsting vertical plate with conatial wall lemperaiure.

of & casson il in 2 paralle] plate channe] with strctching
o goetic Reynolds pumber is assumed 1o be small so
tive equation for the casson fluid can be wrijjps

Mathematical Muodel

Cunsider the 1wo dimensional geady laminar
walls in the presence of a transverse mapnetic field. The ma
thiat the induced magnetic field can be neglected. The constit
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Using l:: 5 ;%}EU men 3}
oy FHaaton (1) the povernigy,
— E =0 b =quations of the flow heat and mags transfer are
g By - '
N (2}
Ficuctd {
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The boandary coniliisnns ane
H=||.'l.¥, vﬂﬂ:‘ T=l—r|1 E=C|I. I].-'=|:|
u= v=0, Tl Cwiy, y== m
* Where b =0 is for the stretch of the channel walls.
. —de*aT!
Using Roseland spproximation the radiative beat fiux can be taken as g, = .3;: a_;_ (&)

Now asseméng that the temperstiere difference within the flow is sach that T' can be expressed ag linear functicn
of temperature . With Taylar serics expansion abowt T, and neglecting bigher order terms we get

T w477 -T2 )
, Wow introduse the fallawing similarity variables 1o convert tae gnun:mn; “partial differential equations into
ardinary dlmmﬂlu] equelons
Cu=bxf"(m), v=—abf{n) . = f 10}
T-T c-C
e o = £ 10
H{q] T, wiih C-C, (b)
Eliminaling pressuse g:ad::n.l fram (2) and {3) and using (8] - LOCh), equations (2] = (6)
are reduced o the fallowing form
[1 +%}/'"= Re-b“]* - _.uj'"'}-n{Mf K, ) (1
(14 Ne)g'+ RePed (f + @)=0 ] (12)
¢"-SeRe(Kp - fr)=0 _ (13)
The comesponding boundary conditions ane )
fiy=0,  Ffo=1 0=l p0=1, . m  y=0 14(a)
fim)=0, Heo)=0,  pl=)=0 5, - ¥=® 4(e)
2, aih . 16y . * e,
Whers ﬂ=|luﬂ F:’,l '.["&:-T H‘F 3.‘:‘.‘,’ 1'” =_Euﬂ |.Pr _k
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Mass Trapsfer Coclliclend
Tl wate ol mass iaosler cuallicient Betwoen the e msl e walls = clerived gl enloulnied o twrmy of

Sherwood innber which is given by

S " = i e i
T, =e—=1) swlere i, = - = — f(_" = bo(=1) I
; t'*':'J i 'C':.:I % pon W I tlﬁ L

The goveening couations (11) = (13) along with the baund it '
: ary conditiony 1 4(u} and [4(b Ivad i
by using Kungo-Kutin method of Tourth order along with shaating lechnique. : (R By

Mesults and Discussion
Effzci :rFHu}rq-_'rM.s number Re on the veloeity profile is shown in fig. 1. It has been clearly observed from graph
I!J_:lr, the velocily decrases with increasing values of Reyaohls number Re. In Fig. 2 the effect of non-Newtonian

easson parameter & on the veloeity profile is shown, It is naotigud from the graph that thickness of the boundary

layer decrenses with increasing values of casson parameter /7 Variztion of velocity profile for difTerent values of
magaetic parameter Mn is shown dn lig. 3. It is ebserved from the graph (hat, the velocily desreases with
rpgreasing values of imagnedic parameter Moo Graph of lemperotare profile foe different values of lemperatirs
rracdienl perameter (3" iy shown in fig. 4. It is noticed from the fgure that, thickness of the boundary layer
leereases wilh inereasing values of termpernture grudient, Vasiation of temperstuse profile for differeat valees of
‘randil number Frois shown In g 5. With increasing values of Prandl] number Pr the temperatore profile
cerises. Fig. 6 depicls the effect of lempesature profile fer different values of radiation parameter N As we
crease the values of rudiation parameter Nr, the temperiture profils increases. Fig, 7 illustrates the vaniation of
profile for dilferent velues of Reynelds number He. It has been noticed from graph that, the
nperature profile decreases with an incressing value of Reynolds m_|ml:|r.'1' Ite, Effiect of concentration prodfile
different values of Reynelds number Re s slmwn-jnlﬁg. B .0t s clearly observed from graph dsat, ﬂ?a

seness of boundory Javer decreases with an increasing vales !:rf R:mnllls number Me. C_'hung:: in
gchmidt munber S¢ is ‘shown in fig. 9. Concentration profile

ceibuliv profile B & fue u;;‘i?:ﬂjltrnmhw S, Variation of condentration ficld for different values of
increase the chemical reaction parameter K the

'HFL"J";]IU!'G

wages with an ingrepsing vi :
sical reaction parameter K s showa in fig. 10, As we i

enlration proflle decreases.
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ABSTRACT

It the present paper heo-dimensional flow of nen-Newtonian MHD flow of Casson fluid hear
trangfer with PST & PHF iy considered. Using Nevier Steke ‘s Equations of Motion the momentuem
and' energy equations ef Cassen fluld are derived. These governing equations of morion and
temperaiure are non-linear partial differensial equasions which are tedious o solve as they are,
hence these partial differential equations are converted into Ordinary differential equations wsing
suitable similarity transformarions. These ODE's are then solved numerically by the efficient
Runge Kutta Fehiberg method. Effects of various governing paramerers on the flow and heat
trangfer profiles are analyred, Furiher the muonerical Valves of Wall temperature and Wall
remperature Prafiles are caloulated and discussed in detail through graphs in both the cases of
PST and PHF.
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MHD Casson Fluld Flow and Heat Tronsfes with FST and PP Freating Conditions due to o Stretching Shegt

vertical velocity component
temperature '

specific hea

dimensionbess stream Minetlon
Prandil number

Characteristic length

Mn  Magnetic paramerer
differentintion with respect to

Greek Symbols

J similarity variable

& dimensionless temperature
k thermal conductivity
H viscosity

v kinemalic viscosity

f density

(v 4 thermal difusivity

b Casson parameter

Subsecripts
W propertics al the plaie
o free stream condition

L. INTRODUCTION

On analyzing the various studies on boundary layer flow and Heat transfer of continuous maving surface ,
it is came to know that, boundary layer Mow is an important type of flow dccurring in many engincenng
applications. Some of them are, in an Aerodynamic extrusion of plastic sheets, the boundary layer nlonp a
liquid film in condensation process and a polymer sheet or (ilament extruded contin uously from a die are
examples of practical applications of continuous moving surfaces, Besides, cooling of an infinite metallic
plate in a cooling path, Gas blowing, continusus casting and spinning of fibers also involve the Mow due to
a stretching shect. We have looked towards some important studies as menfioned bl ow:

Crane [1] investigated the flow due in o stretching sheet, First time stretching sheet concept is used by
Crane [1], which is very helpful in various engincering industries ani this work v considered for a viscous
fluid in his study, But as considered with the applications of Newtonian Muids, the applications of non-
WNewtonian fluids are more hence many researchers have worked on Mow, heat snd mass transfer analysis
of non-Newtonian fluids, Hayat etal [2] studied Soret and Dufour effects on the magneto hydrodynamics
of Casson Muids. Nadeem ct. al [3] made a focus on the MHD Now of non-Newtonizn Casson Muid due 1o
an exponential shrinking sheet, Pramanik [4] analysed the Now unalysis and heat transport analysis of
Casson {Tuid using porous stretching sheet, and phenomena investigated the effects of suction and blowing
effect on flow and heat transfer, Bhattacharya et, al [5] investignted Mow analysis of Casson fluid over
non-porous stretching sheet with the slip effoct, Swat et al [6] investipated (he efTect of un steadiness an
flow and heat transfer analysis. Chsim aml Nooreer [ 7] mde an analysis of Flow of Casson Muid due o
permeable shrinking sheet with viscous dissipation. Rizwan etal [8] focused on the Sundy of the Flow of
MHD Casson nano fluld due to o shrinking sheer, Hussain ct, ol [9] studied the flow analysis of Casson
nanofluid with viscous dissipation and convective boundary conditions. Kamehswaran etal [ 0] obtained

hllpnf-fj-vww.tqv':mc.:nm’HME'Tﬂndu.n.qp editor @ jacme.com
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dual solutions for Flow analysis of Casson Tud due 1o sretching of shrinking sheel. &
carried out the work on the flow and heat transder analysiy with two heating condilions ok
non-Newtonian Casson fiuid due o linear stretchisig sheel The solution they obtaned i by 7§ nes
method analysucally, further Nandeppanayir [12-13] also investigated the heat wranifer analysas of Casen
{luid due to stretching sheet with convechve heating condition buth sumerntcal and analytical results in
terms of Kummer's function and Runge-Kutta fourth order method with shooting technigue. Al and
Ahmed [14] were proposed to study the transient Coutle {low anatysis of Casson flund between parallel
plates with heat transfer analyse Hhattacharyya et, al [15] have given an aralyucal solution for magneto
hydrmdynamic boundary layer flow of Casson flid, they also studied the effest of wall maes transies
analysss too. Swati [16] showed the eftect ol thetmal radiation on the flow and heat tranler analysis of
Casson fluid over an unsteady stretching sheet sith effect of suction and blowing. Shehead etal [17]
investigated the mass transfer of magnetohydrodyanze flow of Casson flwd wath chemical reaction
Considering all above works, in the presen paper, t2e Hos and Hleat transfer analysia with two heabng
conditions (Frescnbed surface temperature and Pressnbed Wall heat flux) with Numencal Solution o
undertaken and the effccts of all povermng pasameten ate analysed on the flow and heat transfer analysis.

2, MATHEMATICAL FORMULATION

Assurmung thealogical equation of poh-Newtenizn Canon flud 2

1 ¥

T Mt |L:|":"__: J =f,
i1
Here g is the dynamic viscouity, g, Is the plat dyramus sucosity of Cavon fluid, I, 11 the atresd ol
Casson fluid. T e,e, o ¢, i the (1)) the componant of the deformation rate Casson fluid (7 i the product
of the component of deformation rate with iiell ) Leaulosag o 20w have mrand applications
Considenng sbove theology of Causon flnd The governing equation of the flud with MHD are:

whergd and v &re the components of velocty in L ard 4 avia respectively. U by ihe Linemalic viscouty

lﬁ-y,ﬁiﬁ‘;{, is Casson paramcter which iy poa-Newioalo
mmm;mmmmfwmwmmm e
wlx)shr vel, y=0 ]"
=0 ¥ @

with b » 0, the stresching raze. Fquataon () and (31, sebicctind 10 the houndary condibions (4], admil 2
sclf-aimiler solution in termn of the simmlarity fuscten [ and the simulanty venahis  delinad b

uebsfigly= ~B i = '@1
! i5)
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¢ Ttcan be easily verified thag Eq. {2} is identically saisfied and substituting the sbove transformatiang in

A, (3 we ohtain

1

5 { _I
== I+—1-]_ —M_f
o ), ()

Sliﬂ':i.lﬂ.ﬂ}' tha hﬂ‘lll]fdi.'lf_l' coftditinns (4% apg converied to:

£'im) =1, fim =0 al =i 1

f'{m)=o0, ar f=soo| 7
where

oB;

M, =—2

Pb o magnectic parameter

3. HEAT TRANSFER ANALYSIS

The Encrey equations with boundary layer approximations can be considered as:

[ ar of | . a3
,r.?E'r.Lu a-rﬂa}_‘]—i-a;r. i

fuid, ¢, ts the specific heat at constant

where & is the thermal conductivity, o is the density of the
wo heating conditions:

pressure, The heat transfer analvsis is carried out due to following
Case A: Prescribed surface temperature (PST Case): In this case

The boundary conditions are:

:r'=.4(}"fJ:. it ,1-=n1

Pl iy _“"JI (@)

where T is the temperature of the fluid far away from the sheet, Defining the non-dimensional

temperature &{57)as

ToT
an)=t 1=
W L=L (10)

Where T_ the temperature of the sheet ar the wall.
Using Eqn. (10), Eqs. (8) and (9) can be ennverted to

0°+Prf§'-2fPrf=0
{11}
#lr)=1 at I:r-'ﬂ'.}
#(n)—=0 as p-acm, 1z
YWhere
pr 25
k is the Prandi] number.
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Case Ii: Preseribed Surface Wall Heat Pl (PR Cuse):
The power law heat Tux on the wall surlce |s considered ns:

ar &Y
-*\F.'E-=H[T] ar y=0

F—T I i)

where B is 4 constant. The scaled temperature is defined ns:
T=T
BiR) m =
T.-T . {14}

Muking use of the translformation (143 into Lagy (53 wind {133 1he Tollowling negi-dimenstonil exguatlons
for temperature and corresponding boundary conditions are uldpined
E+Prfe'-2fPrp=0 (15)
g'imi==1 wm p=n,
gll=0 as 1 =4 oo, | (16}

4. NUMERICAL SOLUTION

The set of non-linear differential equations {6 and 11) subject 10 i boumdary conditions (Sand 12} are

integrated - numerically using a very efficient method known oy Runpe-Kutta Fehlberg method with

shoating technigue,

The most important factor of this method is 10 choose Use appropriate finile values of i =+ e in order
to determine n for the boundary value problem stated by Bq.(5 &11), we start with some initial guEsy
value for some panicular set of physical patmmelers 1o obiain SO0y & @40, The soluliun procedure bs
repeated with another large value of 7 until two successive values of f0) & ¢70) dilfce only by the
specified 5igniﬁu::mll digit. The lagt value of j?_js linelly chosen (o be the most approgriate vitlue of e
limit 77 — o= for that particulas set of puramelers, The value of i may change for another set of physical
parameters. Once the finite value of pis determined then the coupled boundary value problem given by
Eg. (6) - (11) are solved numerically using the method of superpositlon. In ihis methiod e thind order
‘Non-linear Eq. (6) and second order Eg, (11) have been reduced o five simultancously ordinary
differential equations as follows: '

Letuscall
y=f ]
»=f
=/t
¥y =8 :
=) | (13)

The Boundary value problem is given by

J:L1p:n'hhrw.in=m=.mmfl.FMET-findex.nsp o editor@ivems.com
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ay (14}
The boundary conditions now become:
:'Il{m= [1}:}{1}].= L. Jl}{ﬂ] =5.% {ﬂ} = ]_.. _'I-'!_{'D]' =5, (o) =0. ¥y f:-:-}: 0 } (15)

Where 5, & 5, are determined such hat it satisfied y,(e) =0& v, (o) =0. Thus, ro solve this resuliznt
system, we need five initial conditions, but we have oaly two initial conditions on T and one initial
condition on &.The third condition on £ (i « ['{0jkand second condition on 8{ie &70)) are not
prescribed which are to be determined by shiooting method by vsing the initial guess values 5, & 5, until the
boundary conditions. (o] =0, f,(m) =10 (or yle=) =10, v (=) =0} are satisfied. In this way, we emplay
shooting technigque with Runge-Kutta Pehlberg scheme 1o determine twe more unknowns in erder o
convert the boundary value peoblem o inibial value problem. Omce all the five initinl condittons are

detcemined the resulting differentinl equations can then be casily integrated, witkout any iteration by initial
value solver, For this purpose, Runpe kutta scheme has been used,

The Same procedure is followed w find the salution of Eq.015) with PHF boundary conditions.

To study the behavior of the velocity and remperature profiles, various curves are drawn for various
vitlues of the physical parnmeters that deseribe the ow,

5. RESULTS AND DISCUSSION

We have considered the flow and heat transfer of MHD Casson Muid due o linear stretching sheet, Hare
we have considered two types of heating conditions they are mamely, Preseribed Surface Temperature
(PST) and Prescribed wall Heat Flux (PHF). The Goveming boundary laver equations are solved
numerically using Runge-Kutta method with efficient shooting technique by comverting partial differeniial
equations into erdinary differential equations by means of suitable similarity transformations,

Figl: shows the geometry of the considered problem, which shows the heated plate, Mow direction ete,

v
E
e
.-“"-F-
T
r'"...“-
&
u=b ¥
e —_— = -
L2

Figure I Physical Confipurstion of Considered Probleen
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Figure 3 Velocity Profile for different valusg of Casson parameter

Fig.2: shows the influence of Casson parnmeter § on flow profile. We observe that the magnitude of
flow in the boundary layer decreases with an increase in the Casson fluid parameter §. Also the effect of
Casson parameter on velocity s seen in Fig 3. Which depicts that, when Casson parameter § approaches
infinity, the problem will reduce to 3 Newtonian case, Hence increasing value of Casson parameter § |
decreases the velocity and boundary laver thickness. Hence velocity decreases with an increase in
parameiric vilue of Casson parmeter § because of resistance created by Casson parameter in the fluid

flow,

FlineD S, .0 1.5

o / |

| Flow Pmdia
| fmOs Pratm

- Wi

a 2 - g @ =] ] LF] e i =0

Figure 4 Flow Profile for Different values of Magnetic field parumeter
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Figure 5 Velocily Profile for Different values of Magnetic ficld parameter

FIE.!J.I'I:E (4} and (5) show the effect of magnetic parameter Mn on the flow and veloeity profiles
respectively, on observing them we can notice 1hat the effect of the magnetic parameter Mn on  {Tow and
the velocity profiles. As the magnetic parameter Mo increases, the flow and the velocity deceases. Thus
the presence of the magnetic fichd reduces the momentum boundary laver thickness. Physecally, the
presence of a transverse magnetic (applied noemally) field gives nse 1o a drag force which results in the
flow and velocity retardation.

1.k

2 L Tamijra ey Finfs FAT Sane
1 [ R i

- A=08018.3 100

Figure 6 Temperature Profile for different values of Cassan paramster in PET Case

Fig{6): shows the effect of Casson parameter § on the lemperatere distribution in PST case. The

effect of increasing Casson parameter leads to the enhancement of the tem .
{ 5 peratiare due 1o inoreass |
velocity stress parameter, the same effect is observed in fig (9) for PHF case 1o, =in the
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Flgure 7 Temperatire Profile for different values of Magnetic ficld pasameter in PST Case
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In Fig (7), The increase in magnetic field parameter Mo then it reduces the boundary ﬁ}'ErJEEE L8
and hence it enhances the temperature profile. Same effect is observed in fig (10) for PHF casé48or "
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Figure 8 Temperature Profile for different values of Prandtl number parameter in PST Case
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Figure 11 Temperatare Profile for different values of Prandd number parameter in PHF Cass

Fig (%) shows the effect of the Prandil number Pr on temperature profile. On observing this plot we
can conclude that the temperatore and the thermal boundary layer thickness decrease as the Prandtl number
increases. Same effect is observed in fip (11 for PHF case too. '

fi. CONCLUSIONS
*  Here numerical Solutions for MHD fow Casson fluid and heat transfer probizms (far BST and PHF
cases) nre oblained.

o The elfect of the Casson fuid parameter # on velocity and temperatune are quite opposite.

* The thermal boundary layer thickness decreases with increasing Pranddl number in heal transfer
phenomenen for bath PST and PHF cases

#  When 4 tends to infinity, it reduce ro the resalis of Newtonian case
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ABSTRACT _

Mixed fwo dimensional convection heat ond pies transgfer flow with suction, viseous
dissipation, eal sourcedsink effect, mars diffusion including Soret and Dufeur effects due 10 an
unsteady porons stretching sheet is studied in the present analysis, The flow is subjected to
magnetic field normal to the vertical plate in o seturated porous medinm. The governing non-linsar
pariial differential equations have been reduced 1o orelinary differential equations tding suitghle
similarity transfarmation variables. The resultamt equasions which are eatipled and highly non-
linear are solved by standard Runge- Kutta fourth order numerical technigue vig shooting method,
The momentum, temperature und concentrasion field distributions are analyzed and discissed
remerically and presented picrorialty through  prophs,. Mumerical values Sfor skin friction
cogfficient, local Nusselt mumber and Sherwood number of the plate in the presence af magnetic
field and porons medium are derived and discusied for variows values of physical parameters and
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NOMENCLATURE

u.v, T.a.nlirC are the fluid x and ¥ eompanents of velocity, lemperature and Ellﬂ-rbc':ntl'ﬂﬂﬂn
U Fluid Kinematic Viscosity

g2 Density

o Electric Conductivity of the Fluid

By and B Coefficients of Thermal and Concentration
Thermal Conductivity

Free Stream Concentration

Cy R
[

=

Magnetic Induction
“Free Stream Velocity
Mass Diffusivity

o &

e

Temperature of the Hot Fluid at the Left Surface of the Plaze

5

Species Concentration at the Plate Surface,
Similarity Variable
Dimensionless Stream Function

Dimensionless Temperature
Dimensionless Concentration
Magnetic Field Pnrameter
Thermal Grashof number
Solutal Grashol Mumber
Dufour Number

DQQE S D~

La
i

Soret Number
Heat Generation/Absorption Parameder

Prandt] Number
Schmidt Number
Al Unstéady Parameter
f.  Suction Parameter

K'  Chemical Reaction Parameter
- kz  Permeability Parameter
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N. Raveendra, F.H. YVeens and V. K. Pravin ff1 CALABTAS

LINTRODUCTION s
Mixed convection is offen observed in very high power outpul devices whare the forced convecl :
insufficient i d“"‘iF:‘“: all of ihe heal necessary. Ab this satuaticn combining natural convecnion with
forced convection will often give pood results. Nuclear Resctor technalugy and some electronc -:;.-:hr:.g
devices play an important rele n this. Heat and Mass teansfer phenomens play an |rrpl:|rr.:|.r: r:.-l!: in
manufacturing industrics for the design of steel rolling end, nuclear power plants, gas turbines and ??nﬂu!r
propulsion devices for furmace design, enerpy utilization and temperature measursments Etu_d;- of heat
transfer with visco-elastic flow induced by heated stretchi e surfzéey [y often encouniered in many
engineering applicationy, such s materials manufactured by extrusion process, wire an :Etﬂ. coating,
caaling of metallic sheets or electronic chips, crystul growing.

In this regard Loganuthan [1] Analyzed about the study of thermal condustivity on unstzady MHD free
convective flow over a sem infindle vertical plute. Vidvesapur and Bals [2] stedied the MHD convective
heat and mass trensfer flow over & permeshle stretching sufface with suchion azad misrnal neal
generationfabserption. Krshna et al, [3] lavestiguted the effects of rediation and chemical reaction oo
MHD convective flow over a permeable stretching o surface with suction and hext zeneranon, Kamans et
al. [4] studied the Thermal Diffusion and chemicul reaction eifects on unstezdy MHD dusty viscous flow
Bhattacharysa and Mukhopadhyay (5] Studisd dmibasity salstions of mixed convestive boundery layer
slip flow over 2 verucal plate. Makinde 6] mads 3 study on MHD heat and mass transfer flow over a
moving vertical plate with 4 convective surface boundary condition. Usman erd Uwanta [7] analyved L'1=
Effect of thermal conductivity on MHD heat and mass transfer flow past en infinits vertical plats with
Soret and Dufour effects. Makinde [8) mads Coputstionsl medeling of MHD unsteedy flow and heat
transfer toward a flat plate with navier slip and newtonizn heating. lanrewaju (9] investigetsd the Effects
of thermal-diffusion, diffusion-thermo, magnetic feld and viscous dissipation on unsteady mixed
convection flow past a porous plate moving through o bicary mixturs of chemically reacting fluld. Singh
[10] stedsed MHD slip Aow of viscous fluid over an sothermal regctive stretehing sheet Shanksr [11)
made an analysis on Radiation and mass wansfer effecs on MHD free convestion fluid flow embaddad in L
porous mediom with heat generation/absorption. Mohammed and Bhasker {12] studied the Simzlerity
solutions of heat and mass transfer for natural convection over a moving vertical plate with intemal heat
generation and a convective boundary condition i the presence of thermal radiztion, viscous dissipation
and chamical reaction. Sharma and Borgohan [13] Stedied the inflesnce of chamical resciion, Sorer and
Dufour effects on heat and mass ransfer of & binary fuid mixture in porous madium over 3 rotating disk.
Ibrahim [14] found cut the Effects of chemical reaction on dissipative rediztive MHD flow through a
porows medium over a non-isothermal strewching shest Ali-Chambkhs snd Mansour [15] worked on
Unsteady MHD free convective hear and mass ransfer from o verical porous plate with hall cuament.
thermal radiation and chemical reaction =ifects. Ambreen =1 2l [16] stressed on the Effects of varighis
viscosity on the flow of non-Newtonizn fluid through 2 porous medivm in an inclined channe! with slip
conditions. Hassan and Soleiman [17] examined the Effects of MHD 2and temperature dependamt viscosity
on the flow of non-Newtonian nanofleid in prpe: anzlytical selutions. Mohamemed and Nourzzar [13] have
studied the conjugated forced comvection heat transfer from 2 heated flat plarz of finite thicknsss and
temperature dependent thermal conductivity, Shakhaosth e al. (13] made a swdy on possecsions of
chemical reaction of MHD heat and mass tansfer of nznefleid flow on = continuously moving surfaze. Alj
et al. [20] Studied on the solution of characieristic valuz problems arising in linear swhility analysis; semi-
analytical approach. Shyam et al. [21] investigzied th= MHD fras convection radiation interaction along a
vertical surface embedded in darcian porous medium in presence of sorst and dufour effects, Salem [22
studid the effects of variable viscosity, viscous diss pution and chemical reaction on hest and mass trapsiar

Mlow of MHD micro-polar fluid along @ permsublz stretching sheet in a non-Darcian posoue medium

-Oghimire and Olsjuwon [23] Effect of hall cumrent und thermal radiation on heat and mass transfer of g

chemically reacting MHD flow of a ricre-polar fluid theough & porous medium. Satya Narayana et al. [24]
Effects of hall current and radiation absorption on MHD micro-polar fluid in 2 roteting system. Adeniyan
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Generation, Viscous Dissipation, Internal Mass Diffusion Including Soret and Dofour Effects

and Adigun [25] Transient MHD botndary-laver slip-Mow of heat and. mass transfer over a stretching
| surface embedded in porous medium with wasie discharge concentration and convective boundary
condditions. Srinivasacharya and Ram Reddy [26] Soret and Dufour elfects on mixed convection from on
exponcntially stetching surface, Al-Odat and Al Gliamdi 127] Datfioner and Sovet eflects on nnsteady MHD
nateral convection flow past vegtical plate embedded in non-Darey porons medium. Magyar and Keller
[28] studied heat and mass wansfer in the boundary layers on an exponentially stretching continuous
surface. Srinivasacharym and Ram Reddy [29) investigated the effects of Soret and Duleur on mixed
convection from an exponentially stretching surlace, Subhakar and Gangadhar (3] analyzed the effects of
Soret and Dufour oo MHD free convection heat and mass transfer flow over a stretching vertical plate with
suction and heat source/zink,

2. FORMULATION OF THE PROBLEM
The governing equations under unsteady condition ane represented by:
.ﬁE 4= ﬂ =) -

% M

M - A 3 :
_ﬂ”_‘H._‘Ewiﬂ-%”+3ﬂ,{T—T_}+gﬂ=[C-C_}—ff-4.

gt ox Ay gy (2}
ar : T z 2
_4_”5_]"1_ L'a-u—r=:;§-%—- ; D K; a'_-l:'" *-,I{T—T,J"l-i i
& CdrCdy e, oy pe oy (3
L i* e g .
X 202 L P DT e
o E‘.r E';r- al}' r T“ a} i { 4)
The boundary conditions for the velocity, temperature and concentration fields are
w=0 v=l imf . ¢=0C, at y=0
=0 T—=T., CoC_,as for t>0 (5
The mass concentration equation (1) is satisficd by the Carchy-Riemann equations
dp
M=
L
; i £

Where ;9'{:. _r]' is the stream Tunction,

To transform (2) —{4) into o set of ordinary differential equations, the following similacity
transformations and dimensionless variables are introduced

|| c L, || (o h
7=y I.I{I-.-IJ'J' F_-‘J‘lh-ﬂljf{ﬂjl

X . Cx
T= —_—— [Hin}] C=C_ +0, | ———|p
orl b N
1 5
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Makj ng use of (7] , the comtinuity (1) is automatically satisfied and equations (2) = 4) r

P+ finyfim - é U+ Gré(m) + Gepin) - (£ () = (M + A= ie)p oy =0

T"_r‘

& imh+ Pr[f{rﬂf?'trn = g M -G ()+ D, 8" (- 240+ K6 + Eef f"fr,r}}’J= 0 (o)

nt : A
& () + S{fl:wﬂ )=S0 = O} o) + 5" () — EApJ:-ﬂ (10}
The corresponding boundary conditione (%) converted lo
f=apw, f[=g, ¢=1 at y=0
F'=0, =10, ¢=0 s Y=tw=

(L)
Where prime denotes derivative wr.t it and Fw is the suction parameter,

The local skin friction coelficient, the local Nusselt number and Sherwood number which are
respectively proportional to FU(0), - &(0) and = @0} are derived and their numerical values gpe
presented in a tabular form,

‘3. SOLUTION OF THE PROBLEM

Higher order non-linear differential equations (8) - {10) are converted ints initial value problems by using
shooting technique and then set of coupled non-linear governing boundary layer equations dare solved
numerically using Runge-Kutta method of fourth order,

4. RESULT AND DISCUSSION

Numerical calculations have been carried out for different valuses of B Nr. Pr, K, Se, Gr, Gc, Al « DF, Sr,
Ec, M. The effect of magnatic  parameter  on the velocity  field  for
P::ﬂ.T,‘ic:ﬂ.E.G::ELS.Grnﬂ.ﬁ,hl:ﬂ,ﬂfnﬂ.i.ﬁlﬂ.ﬁuﬂ.j and Ec=lare shown in fig.1. It is seen from this
figure that the velocity profiles decrease maonotonically with an inerease of magnetic parameser. The effect
of suction parameter on the velocity field is shown in fig. 3.1t is seen From the figure that the velocity
profiles decredse gradually with an increase of suction purameter which indicating the wsual faer thae
suction stabilizes the boundary layer growth. The effect of Grash of number on the velocity field is shown
in fig.3.It is observed that from the figure a5 the Grashof number increases the velocity profile increases,
The variation of Solutal Grasgh of number on the velocily profiles are shown in fi iz, It is noticed from the
figure that with increase in Solutal Grash of number velecity profile also increases, Fig. 5 illustrates the
effect of unsteady parameter on the velocity. It is found that the velocity boundary layer thickness
decreases with increasing in the unsteady parameter. Fig. 6 shows the variation of velotity boundary lnyer
with the Soret number. It is found that the velecity boundary laver thickness decreases with an increqse in
the Soret number. Figure 7 shows the variation of velocity peofiles for different values of Eckert number, [t
is found that the velocity increases with increasing the values of Eckert number, The effect of suclion
parmeler on temperature profile is shown in figB. It is clearly shows that ag We Increase suction
parameter fw by keeping all ather parumeters us constants, the temperature also decreases, The effect of
magnetic field siength o the temperature profile is shown in fig.9, It is found from the graph that as we
increase magnetic field strength parameter M the temperature pmﬂlc.imrm.l"jg.m shows the variation
of temperature profiles for different values of Gr. It is seen from the' figure tha lemperature profile
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-! A l,‘ O decreases with an mereasing of Grashol number Gr, The influences of Schmidt parameter 5S¢ on the
3 «2 temperature profile aeross the boundary Vayer are presented in Gip. 11, It is obvious that the influence of

- |
-t

TN

Schmidt parameter mereasing values of Sc, the femperature distribution: across the buoundary Layer
ncreases. The effect of Solutal Grashol number v the wwmperature profile is skown o Hig, 12, Prom this
figure, it 1= noticed that the temperature profile decresses with an increasing the values of Solutal Grashof
number Ge. Fig.13 ilustrates the ellect of the Prandt] number Proaon the temperature | It iy observed that as
the Prandil number increases, the tempeanture decreases. The variation of thermal buundary layer with
Dufour number DF is shown i Big, 14 U is observed Trom the graph that thermal boundary layer increases
with an increase in the Dufour number. The vanation of unstcadingss parameter Al on the temperature
field is shown in fig 15, The thermal boundary loyer decreases with an increasing the valoes of
unsteadiness parameter. The effect of chemical reaction paameter on the temperature field is shown in
fig. 16, It is noticed from e figuee et the lemperature profile incrénses with increasing the values of
chemical tesction parameter K. Fig 17 shows the eltect of Eckert number Ec on the lemperature field, It is
observed from the praph that the thermal boundary Jayer increases with ngreasing values uf Ec. The
influence of suction parameter fw on the temperature feld is shown in Ge 15 As the suchion parameter
ineresses the concemtration meiceses Tl v m ol by enes paraneter G on the concentralion field s
shiown in 11 19, It is observed that the comcentration boundaey Liver tuckngss decredaes with an increase
i the thermal Grashol number, The vamnation of Sclpudy number S on the concentration Deld o shown in
Tig. 20 00 s observed that as the Sclimudt nombser increases, there 15 2 dacreaaing trend in the congentration
field. The effect of Solutal Grashol aumber Go on the concenteation feld is shown i G2l It s noticed
that the concentrution boundary layer thickness decreassy with an inarease in the Solutal Grashof number

The variation of Soret nomber Sroon the congentration figld v shown o 7 220 10 i noticed that the
congentration boundery layer thickness decreazes with an incrgase n the Sore! number St The effcct of
unsteadiness parameter Al on the concentration teld o shosn i fig 23 1t 1 observed that there is
decredsing trend in the concentralion boundary laver as the umteadmesy patameter Al moreases. The
effect of Dufowr number DY on the cotoenration Deld s slawn m g 24 Therg s anomeeasang trend in
the concentration boundary layer thickngss as v Dufour number DI inoreases, The vanation of chemical
reaction parameter on the concenwration licld o shown m Big 2% 0t v noticed from the figure that
concentration boundary Tayer thickness dncrgases witlhnceesaing ~alues of chemical scaction parameter &

The effect of Eckert number B om the concenttation Bield v shawn an fig 26 It o observed that as the
Eckent number Ec increases there is dninivase i the bunisdary layer thickness The effect of Magnetic
field M on the concentration boundary layer s showe in 0 27, 1 is noteced that as the magmetic parameler
increases the thickness of concentration bowndary Liver increases
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Influence of Porosity and Magnetic Field with Dissipative ITeat
Transfer Flow over a Stretching Surface through UCM Fluid
M. Raveendra' PJH.Veend' VUK Pravig®
1.Agst. Prof. RajaRajeswari Colleg of Engineering, Ramohalli Cross, Bengalore-S60074, Korrataks

"LAsso; Prof. Dept, of Mathepmatics, St ¥.0,Cellege for Women, Kaliburgi-585102, Karnatsks 5
3Prof. Deprof Mechanical Engg. F.D.A College of Engg, Kalabuigi- 585102, Kamatokn

MAbstract
The purpase of present anslysis i to examing the effects of wansverss magnetic field within a boundary layer of
Ao upper-Convected Maxwell (UCM) fluid over & saretching surface thraugh porous media, The requisite partial
differential equatioes are comvered inte ordinesy differsntizl equations by wsing simibwity transformations.
Resullans equations are lighly non-tinear which caanot be solved analyiically. Hence thasg cquabiavs arg solved
fl!-lh'l-ﬂlﬂ“:l" by using elcient numerizal shooling techmcue with foarll order Range-Enies method, The main
-aim of the prescrl work is to snalyze the effect of clastic parameter §, magnetic parameter Mn and thermal
conductivity kz'on the temperange field shove the sheet. The previow: requlls are compared with our present
results and are shown in tebulation end nepresested prphically 3 ;
Kuywords: Upper-Conveuted Maxwell fluid, Boundary lnyer, Stratehing surface, Similarity transformation,
Magnetic pagnmeter, Pocous madin, Viscous dissipalion i

Nomenclature:

u Velecty [n 3 directlon

v : Veloalty in v diretion

By Strength of the magnetic field

u ) Kinematic viecoaity of the fludd

L ’ Relaxation time parameter of the fuid
Ta Wall Tempersture

Ta Tempernture far away from the sheet,
To Melt Temperature al the Ja: exit

T-T, el solidification Bnpersture

L DHsranze between the die exst ond the point which the melt selidifies
k Thermnl conduetivizy of the i

b Cangtant whese value also depends on the fuid
bin Mapnetle pasasmeder

p Elastic paramates

Ec Ecicert number

Pr Frandtl number

2 Density

M Dvnamic viscesity

L=t Specifis canstan| pressure

I Diumensionless stream fanciion

E Agesleration dus o gravity

oot Siretehing paraiteter
Introduction d

In recent years behaviors of noa-Newlonian fluids have been stodied due to the wide renge of engineering and
izdustrial spplications. The dyeamics of pon-Newtonian fluids is & popular arca of research owing to its ever
imcreasing applications in chemicel sl process engineering. Hence several constifutive equations of nos-
Newtanian fuids Bave been presented over the past depades. : i

i In view of ihese spplicatioss Hayat f al. [1] have shedied abowl melting bead tropsfer in a boumdary
layer Apw uf o second prode flusd under Soret 2nd Duour eTécg Pop et ol [2] have digoussed MBED Agw and
hiat Erapsfer of a UCM Ouid over siwretching surface with variable thermo physical properties. Vimala sod
Loganthan [3] have analyzed the MID flow of neno=fluids over an exponestially sirerching sheel embedded in o
sirntified medium with soction osd rediotion effects. Shateyi and Marewo [4] have attained the numerical
approach of MHD, flow, heat and mass dregeer for the UCM Awid cver o gtretching serface in the presence of
thirmal rad@ation. Fohman and Safsbuddin’[3] have experimesied through Bvdre magnetio feld, heat and mass

= éng?ﬁ@%u; inclined hested surface with variabls viscosity. Prasad et al. [6] ha in'.'_tl.'lﬂ[].i!.!t]]-r,lm:n!nt

i in X ) Wionsen,
f.ﬂ"'"m oG- ‘%‘;}W De ee CoAlegefof
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- "gomvergence criterian langely depends on fuirly

§" = Pri2f"0 — f0' = §0 = Bc(f*)?]  inP3T ecnse

g m Pr{2f'g = fg' = fg = Ec(f")?]  inPL¥ case

o their nssociated boundary conditions and

f=0; f'=1; a=1; glu.'l‘ at n=0 ]

=0 g=10; p=0, s 1} =} 0 (1)
afly . .

Where Mt =E is 1 Magnetic parareeter ol =25 i the elastic parameler,

u . : , .
; =F is the parpus parameler . The noa-Jincar dilTeremtin] equations (6), (7) nnd (8) of will npproprete

boundary conditions given i (7] and [10) are first decomposed il 8 systec of sl order differeniial cquations.
The resulting initizl vale problem {IVF) thon cum be sotved mumenically by the shooting techmigus. The
good goesges of the inkiol copditiced |n the ghooling iechniqes

Once the convergence 18 achieved then intcprating il sesubtant ordinary differentinl equations wsing sandand

Runge-Kutea methed with e piven 5ot of poramelens 10 gbtalis tlwe regalred sobution.
14
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R and Discosiion
Thw ety of pedizgery Aifferestin] peatians (€1 (5 nuiper (0 the boesdery condbifans ate solved pumsencally by
Fusje-Fum Toumh-5EE sl merbod. Hipgher rdes aps-linesr differenral egzetions {6} - (8) dme comverred Imis
emmeners hner fienemed epanons of G order p=d they am tansformead iono icatial valse problem by
Lraf thesting Wihnge The rumencal ceculsbion for the dofribduen of velocity, temperatire and
eosresiphtn o e boondery Dy fop &iffones® valoes of punmeters am carmied o

The e of clastuz prmnctes [ oo the veinenty profiies & chows i fig. 1. 1t 15 observed from the
Faph that the velooy decrraser with incteasing valies of f§ Effect of magnetit paraneter Mn on the velocity
srofile p shown o= fp O wpth coneen wplues clewte parpmeter 1t o moticed from the praph that, velocrty
e with mcrenrng vaduen ef Ma Fig 5 shoos the vamation ol veloeny (of differen) values ol permeablity
prraseter b The weiooty boundory leyer Guckotis decreases. with incresssng values of k;. Lonpisudinal
relocety profile m ahown for defferest valoes of megncts parsmate Ma in fig 4, Vanation of magncic patamter
Mo md other valum beeping o conrtan, thicknes of the bousdany layer decrenscs. Thig 5 depicts Bangadinal
wekberty peolle o dilfetend wiloes of by Ay we mecresas the veluss of permicabelny pammeter ke, velnpsy
profile desremen Fup & illeartston the effeet of Eakon aumie Bo om the tenmerater fiehl With wncrrading Bhe
valers of Eoiew imnbeet Bo. the bowsdary leyer thecioness ipevesser The effret of Prandsl numiber TF on the
temperstore profide o chewn o OpT 10op oberved froen the graph that, theikaces of the beundary layes
temrennry wilh sseresreng vilued of FY Torseraner profile o shown foe diferent valoes of Bekerr pamber Fe in
gL [ o noticed Dom fhe greph thar, the bousdary biver thickoen decresses with imcreasing ibe valuss of
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THE SECOND COMING

Oh! Little sApn,

What can 1 eall vou?

Can I call you a true heir

Descended to mantle

Duty of your pontiffs,

You look like the rising sun,

Emitting pleasant warmth of love,
Springing into the ninth layer

little mellowing in saintly form,

Serene and sublime with love,

Mav the world knew

these deeds of words in honer of o,

A bare return

For all that you have done to the world.
5‘-133' you live long

May the world be safe by your benevolenes,
May our Lord Sharanabasava

Shower upon you all that He commands,
Oh! You are He ina little form.
They alone live immaortally

Whao wrought their life

in serviee to humanity treading

Your life sulilime,

Prof. Shakuntala B, 4
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