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In this paper we have investigated the cffects of variable viscosity on a water-based nanofluid over a static porous
wedge with oariable temperature. Tuwo different types of nanofluids, copper-water and alumina-water, are considered.
Dual solutions are obtained for negative pressure gradient. The physical aspects of nanofluid flow and heat transfer
characteristics are highlighted and discussed. It is observed that inclusion of nanoparticles and temperature-dependent

viscosity delay the flow separation.

KEY WORDS: nanofluid, variable viscosity, porous wedge, variable temperature

1. INTRODUCTION

Studies on nanofluids have been of interest to scientists and engineers due to emerging technical and biomedical
applications. In general, conventional fluids have poor heat transfer properties compared to solids. The thermal con-
ductivity of fluids plays an important role in the heat transfer of fluids. Therefore, thermal conductivity of base fluids
is increased by suspending nanoparticles in fluids. The term “nanofluid” was first introduced by Choi (1993) by
dispersing nanoparticles in base fluids such as water, ethylene glycol, and propylene glycol. There are several nu-
merical and experimental studies on nanofluids. For example, Abu-Nada and Oztop (2009), Tiwari and Das (2007).
and Maiga et al. (2005) investigated the heat transfer characteristics in nanofluids. They found that the presence of
nanoparticles increases the thermal conductivity of the fluid appreciably and enhances the heat transfer characteris-
tics. The comprehensive references on nanofluids are cited in the book by Das et al. (2007). as well as in papers by
Daungthongsuk and Wongwises (2007), Trisaksri and Wongwises (2007), Wang and Mujumdar (2007, 20082.b), and
Kakag and Pramuanjaroenkij (2009). Makinde and Aziz (2011) and Khan and Pop (2010) studied nanotluids over a
stretching sheet. Different works on nanofluids have been done by Yacob et al. (2011), Nazar et al. (2011), Arifin et
al. (2011), Rohni et al. (2011, 2012, 2013), Rosca et al. (2012), Bachok et al. (2010, 2012), Trimbitas et al. (2014).
Patrulescu et al. (2014), Mahian et al. (2014), and Loganathan and Vimala (2014). Bachok et al. (2014) investigated
the flow of nanofluid over a moving porous surface, while Trimbitas et al. (2015) studied unsteady boundary layer
flow of Cu-water nanofluid with heat flux at the surface of the vertical plate. They found that dual solutions exist
when the surface and the free stream move in opposite directions.

In all these studies, fluid viscosity was assumed to be constant. It is well known that the viscosity of tluid changes
significantly when temperature changes. Therefore, it is necessary to take this variation of viscosity with temperature
into account. Many researchers investigated the effects of variable properties for fluid viscosity on flow and heat
transfer over a surface, For example, Mukhopadhyay et al. (2005) studied the flow of an incompressible viscous fluid
past a continuously moving semi-infinite plate along with variable viscosity and variable temperature. Vajraveluet et
al. (2013) considered the effect of the temperature-dependent fluid viscosity on nanofluids over a semi-infinite flat
surface in the presence of viscous dissipation. James et al. (2015) investigated the effects of variable viscosity of

1064-2277/18/835.00 ©2018 by Begell House, Inc. www.begellhouse.com 1
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NOMENCLATURE
A constant B wedge angle parameter
4 constant, appears in Eq. (7) Y  constant, appears in Eq. (7)
Cy local skin trction coellicient n similari-ly variable
'3 dimensionless stream function 0 dimensionless (emperature
;rh‘ suctionfinjection parameter 0,  variable viscosity parameter
LK thermal conductivity i dynamic viscosity
m Falkner-Skan powet law parameter v Kinematic viscosity
N temperature exponent parameter p  density
Nu local Nusselt number T shear stress
Pr Prandtl number ¢  volume fraction of nanoparticle
Re local Revnolds number J»  strcam function

T.Tu.To temperaturc of the fluid. wall. and 2 total angle of the wedge
free stream

T constant, appears in Eq. (8) Subscripts

U@ potential flow velocity w  condition at the wall

Us constant velocity oo free stream condition

u.v velocity components f  base fluid

Ve suction/injection velocity at the wall nf  nanofiuid

I.y cartesian coordinates s solid

Greek Symbols Superscripts

x thermal diffusivity ! differentiation with respect to 1)

nanofiuid flow over a permeable wedge embedded in saturated non-Darcy porous medium with chemical reaction and
thermal radiation.

Mazkinde et al. (2016a) presented a numerical study of hydromagnetic Couette-Poiseuille flow of variable vis-
cosity nanofluids with heat and mass transfer between two parallel plates in a rotating permeable channel. They also
studied the combined effects of thermal radiation, thermophoresis, Brownian motion, magnetic field, and variable
viscosity on boundary layer flow and heat and mass transfer of an electrically conducting water-based nanofiuid over
a radially stretching convectively heated surface (Makinde et al.. 2016b). They have shown that the heat transfer rate
is reduced with viscosity and nanofluid parameters. Recently. Huda and Akbar (2017) studied the heat transfer effects
of temperature-dependent viscosity for the peristaltic flow of nanofluid with shape factor over heated flexible mbe
by employing Mathematica software. Xu and Chen (2017) presented a numerical investigation to study the boundary
layer flow of two different nanofluids, namely, Cu-water nanofluid and Ag-water nanofluid, passing through a perme-
able wedge with variable viscosity under the effects of magnetohydrodvnamics (MHD). They have found that suction
and small variable viscosity parameters delay the separation for the two nanofluids.

The aim of this work is to study the effect of variable viscosity on the boundary layer flow of Cu-H;O and
Al,05-H>0 nanofluids over a heated porous wedge. The analyses are focused on the case of the occurrence of flow
separation and other fluid characteristics. The governing partial differential equations are transformed into ordinary
differential equation by using a suitable transformation and the resulting equations are solved by the shooting method
with a Runge-Kutta-Fehlberg integration scheme. The effects of different parameters on the fluid characteristics are
studied through figures and tables.

2. MATHEMATICAL FORMULATIONS

We consider a steady two-dimensional boundary layer flow past a porous wedge in two water-based nanofluids, Cu-
water and Al,Os-water. It is also assumed that the base fluid and the nanoparticles are in thermal equilibrium and

International Journal of Fluid Mechanics Research
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lip ovcurs between them. The thermophysical propertics of the fluid and nanoparticles are given in Table 1. We

\R U T ) ¢

ne “‘i\lm » Cartestan coondinate system (2, v) us shown in Fig, 1, where = and y are the coordinates measured along
ONS N M s TR | .

::\c curface of the wedpe and normal o it respectively., Further, it is assumed that the temperature of the surface is

) ane ) tis 1o
* () and that of'the ambicn - |
. 1)'110 wedge is permeable with a Interal mass flux Vi, and the outer flow velocity U(x) = U, x™, where m is

sonstant for a total angle {2 of the wedge, Under these assumptions and using the nanofluid model proposed by Tiwari
:mdkl’)'\‘ (2007), the conservation of mass and momentum cquations for the nanofluid are respectively given by

du I du 0

dr Oy (n
on  du. L dU _I__(L (Pn ()_u)
“ox i U(')y =Yz " oy Moy (2)
or oT _ T ‘
s ”ay B oy’ (3)
along with the boundary conditions

u=0,v=V, T=T(z) at y=0 (42)
u=U(z), T=Te a8 y— 0 (4b)

where u and v are velocity components along the z and y directions, respectively, While oy, Har, and pas are the
thermal diffusivity, viscosity, and density of the nanofluid. The density and viscosity of the nanofluid are taken as

pac = (1 — @)pr., + @ps (5)
and
o Kt
Hnf = (1 — (0)2_5 (6)

where @ is the solid volume fraction of the nanoparticles. Here, pi¢ is the coefficient of fluid viscosity and varies as
an inverse function of temperature given by Vajravelu et al. (2013) by the following relation:

TABLE 1: Thermophysical properties of the base fluid and the nanoparti-
cles (reprinted with permission from Elsiver, Yacob et. al., 2011)

Physical Properties Fluid Phase (water) CuAl; - O; Cee  — A
C, (IkgK) 4179 385 765
p (kg/m®) 997.1 8933 3970
k (W/mK) 0.613 400 40
o x 1077 (m%/s) 1.47 1163.1 1317

FIG. 1: Sketch of the porous wedge and boundary layer flow description

Volume 45, Issue 4, 2018
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VRp— IV ANALVSISAND TEXTURALPARAMETERS OF B ANDE T A
INIFICANCE OPGRAINSSIZE ANALYSIS ANT S OF BARAILSANDS TONE:
i OCCURRING INAND AROUND MANDARDISA,DIMA ONES

HASAO DISTRICT yASSAM

De Sujata Sen, Asst Professor Depit, of Geology, Lumding College, Lumding, Assam

ABSTRACT
The grain size analysis of Barail Sandstones (Oligocene) oce
Hasao Districi, Assam indicates that the sediments are Sine 1o medium graineq (M=
suggesting fluctiation of energy condilior(chiring their deposition, The sediments gre
0.937), while a pasitively skewed nature of the population is evidenced by long tail at (he Jiner end (Ski =0,74 1,
13.83). The sediments are leptokurtic 1o very leptokurtic (0.06 to 3.44). The variable g
the coarser mode impart leptokurtic characte

ddition of finer grains into

r 1o the distribution of grain size On the whole, the sediments gre

unimodal. The textural classification of the sediments Jall under sand category. The multivarian analysis indicates

that the sediments were deposited probably under deltaic environment with more fluvial and legs shallow marine
influences. The C-M pattern worked out Jor the evaluated samples show river 1rq

ctive current in the distribution,

urring in und arouny Mandardisq of Dima

1.81¢ 1o 3.069) sand
well sorted (Ci=0.16 to

Key words : Textural Parameters, Barail Sandstones, Dima Hasao, Assam

1. INTRODUCTION;:

Grain size distribution has a fundamental relationship with the physical forces involving the
mechanisms or processes of transportation and deposition of sediments. That js why it is a very important
property of clastic sediments. Various methods of grains,sizeranalysis'"have been proposed by different
sedimentologists and have also suggested formulae for st‘at_istical:analysiis‘ of the data. The geological
significance of grain size analysis of clastic sediments towards the evaluation of depositional environment
and transportation history of the sediments had been emphasized by workers such as Sahuy, 1964, Passe g
and Byramjee, 1969, Reineck and Singh,1980, - i

2. GEOLOGY OF THE AREA :

Tertiary sedimentary rocks are well exposed in and around Mandardisa of North Cachar Hills,
Assam. The area is covered b £

y the Survey of India toposheet no. 83G/2 and lies between Longitudes
93°05"-93°10' and latitude 25°40/-25°45/N (Fig.1) ,

The sedimentary rocks exposed in the area are dominantly composed of sandstones (Fig. 2a, 2b) with
minor siltstone and shale, represent the Barail Group of rocks. As the area is geologically virgin, no detail

information of the rocks are found elsewhere. However, after fields observations, the following stratigraphic
succession has been made along with salient lithlogical characters..(Table-l)

Table 1. Stratigra phic Succession of The Study Area
Age Group Lithology
Pleistocene to Recent Newer and older alluvium

.......................................

....................................................................

conglomerate bed
Unconformity

....................................................................

....................................................................

Grey, medium to fine-grained, ferruginous, massive and

current bedded, occasionally laminated sandstones with
siltstones and shale layers,

Base is not Seen

....................................................................

....................................................................

(81)
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Fig.2a: Field Photograph Showing Bedded Sandstque Fig.2b: Field Photograph Showing Trough Current Bedding Sandstone

3.  AIMSAND OBJECTIVES: ’ -
dy is to understand the processes that results in the

The purpose of the present grain size stu ses tt .
deposition of sediments and to reconstruct the environment of deposition, textural classification, the prevailing

energy conditions as they are well reflected by the textural parameters of the sediments.

4, METHODOLOGY : :
The conventional Sieve and Pipette method of Krumbein and Pettijohn (1988) was followed for

grains size analysis of the samples. The data obtained after mechanical analysis were used for drawing
frequency curves, cumulative curves, Multivariant analysis, C-M pattern. Textural classification was <
made following Folk (1954). For this purpose the triangular classification where the three apices of the :
triangle represent sand (100%) silt (100%) and clay (100%) respectively. The percentage of different

grains size have been plotted in order to classify them into respective classes.

5. RESULT AND DISCUSSION :

Cumulative curves: The general pattern of cumulative curves show mostly unimodal distribution and
the xlnodc generally develops towards the coarser side between 2 ¢ and 3 ¢. The modes are broad with
;;:gt ; ;l(:gz;:r'}(;: ?}I,ZC ;uwcs show the complete development of the fine tail portion extending upto 99.99°%%
nd Bp towart e fine side. The fJeveIopxnellt of the. coarser tail portion is also quite good with some

Thb owing the complet‘e extension of the coarser tail portion upto - 1 ¢ (Fig-3)
sandstoi ;at:;eth z;n(slls;(ter;:wn of the size curves _lowards l.)Oth finer and coarser side indicates that the
Sy y arca are composed of disproportionate amounts of coarse and find fractions
portion 1s more with very less amount of silt portion.

Fhiisti 2018 ( 8 2)
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| WRERWET W '
Rig. 3t Figure Showing Cumulative Frequency of The Barail Sandstones of The Study Area

Frequency curves: Frequency distribution curves strengthen the modal
population. ‘Modality' of a distribution reflectes the dominance of a particular siz
mixture,

In the present case , modal values were deduced by the highest point of the frequency curves
drawn considering weight percentage values (Table-2, Fig-4) . The curves are unimodal with a dominant
peak around the 2 @ class. A few sample also shows bimodality. The bimodality according to Sahu (1964)
may be the result of extreme variation in the kinetic energy of the depositing agent. It may also arise due
to diversity in the size range of source materials and due to derivation of sediments from two or more

sources ( Pettijohn, 1984). The bimodality nature of the sediments also implies that the sediments were

carried by different modes of transportation such as rolling,sliding, saltation and suspension processes
(Visher,1969)

The unimodal and bimodal characters of the sediments suggest that the s
or mixed type due to mixing of different size populations available from source

Table-2 : Table Showing Weight Percentage Data (In Gms.)

properties of a sediment
e class/classes within the

ediments are of one type
areas,

of The Barail Sandstones of The Study Area
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I - 10244 10.165 | 0.558 |2.482 | 18805 | 58798 | 11494 | 5731 | 1298 [ 0300 | oo 0029 | 0021 | 0015 | 0204 | 008 | agoy
2 - | - |0013]0.106]0.106]0242 | 1372 | 17898 | 20t | 12555 4413 1 0832 | 0001 | 0005 | 0003 | 0on2 | ogo7 0015 { 0007
3L - - [1o43]0356 ) 0677 | 182215368 | 35611 | 18257 | 527 | 09 | ooes 0038 | 009 1 0036 | 0030 | 03 | o0is | oy
A - | - |0451]0255 0405|2329 | 9a%2 | S22 | 11039 | 34 0342 | 0342 | 0049 | 0041 | 00 | 0027 | o3 0018 | ao12
5 004710755 | 0404 1 0.696 | 1.491 { 8598 {58150 | 21652 | 6249 1182 10332 1 0036 { 0026 | 0017 { 0008 | 002 | ooy Goot
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Sandstones occurring in and around mandardisa,
Dima Hasao District, Assam by studymg |
log—probablllty plots .
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Abstract

The significance of grain-size analysis and texiun
parameters of the Barail Sandstones around Mandardisa w=m=
studied. Environment of deposion of sediments are studied
with the help of log-probability plots to evaluate the deposi:
history, transportation pattern and nature of the sediments. 1
size distribution curves show that the sediments were deposie:
under deltaic environment with dominant fluvial influence anz
with minor influence of shallow agitated marine environmen.

Key words : Log probability plots, Depositional Environme=nz.
Barail Sandstones, Dima Hasao, Assam.

Introduction

Sediments are a product of
inheritance and environments. The
decipherment of environment of
sedimentation, the prevailing energy
condition, turbulence of water,
velocity of currents, relief of the area

LA

o=

and gradient of
sedimentation are very e
reflected by textural paramesscs
the sediments. The
parameters of sediments haws e
successfully used to distimgus
different depositional proczss:
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3
RO R n]
[ aaderstanding the mechanism of  25°45/N, (Fig.1) -
v, R EARL ok B 3 o
B eiconments and aub- The sedimentary rocks exposel ="
R PR LRI N ;

ts of deposition (Stewart, in the arca are dominantly composed
. Sahu, 1964; of sandstones (Fig. 2a, 2b) with
' minor siltstone and shale, represent
the Barail Group of rocks. As the
Geology of the Aren arca is geologically virgin, no detail

Tertiary sedimentary rocks information of the rocks are found
are well exposed in and around elsewhere.However, after fields
Mandardisa of North Cachar Hills, observations, the following
Assam. The area is covered by the stratigraphic succession has been
Survey of India toposheet no. 83G/ made along with salient lithlogical
2 an;i lies between Longitudes characters. (Table-1)

03°05/-93°10’E and latitude 25°40/-

Cammronmen .
7961; Fricdman, 1961
| ysener, 1069; Royse, 1970).

Table 1. Stratigra‘phic Succession of The Study Area

Age Group Lithology
' Newer and older alluvium

Pleistocene to Recent

........................................................ UnCOnformity ...eeeeeccesersniitiniiiniiniinianienieneesninen,
i Surma (Bokabil) | Alternates of laminated micaceous
Miocene ( ) sandstones with a conglomerate bed
........................................................ UNCONfOTIIILY vvvevveetneinraniiririre ittt
Oligocene Barail Grey, medium to fine-grained,

ferruginous, massive and current bedded,
occasionally laminated sandstones with
siltstones and shale layers.

"] Bacded Sandutone whot = = (20 4

Fig-1 Geological Map of The Study Area (after Sen et.al, 2013)




Fig-2 Field Photograph Showing Bedded
Sandstone.

Katha Manabi, 2018

,'."‘
R naeit

Fig-3 Field Photograph Showing Massive Sandstone

Methods of Study _
Fresh rock samples consisting
of sandstone, shale and
conglomerate were collected from
outcrops exposed in the studied
area. The conventional sieve and
pipette method of Krumbein and

Pettijohn (1938) was follzwes
analysis by the samp!
from the field. The 2
from mechanical anz’
for drawing cumulzazive
probability plots wers

the methods of Vizsher oo
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s e S




LT

i a9 |

o, Sodv

) TN
¢ &, 3
" Ny ¢ 4’ Y, )
C Qe S . / ) e

e Y A A
AR - . o)
L G MR W
Y-y 9 8 4 Y )

- , 7, Jay.

- A A 9

ISSN 2277-8947




Rt
g e

£t 3%7 RPN TR SR TN e T
% e QaT £ R e e T LA AR RIS N D For
A :‘.‘;a:#?{,,:j.\‘ai?{ﬁ._, RN A AN kR
N BT B : 3

i i s S AR, G S R ) NPT "

ISSN No. 2277-8942

f s T

o 203y
bl

ot af &

TN TR T o ¢ el wiefrentoe
St

53
AP P{FTSIRA @ TG SIR-TPT 8 A0 PR 2 415 ST e
e s , R0

BT Wi o

2N Yoo IRA B 51 ST IR 3 G ARG SRR
ey SoprY @



ot —
s o
feprey, 200y

. e o
i 43’5“—-y-
L

e R - NN - 5
v %mm ok GRS Tl i et
( e TN ia' rongrd e;,;f."“ ST TR e il
2 - : o G Vo e > s
& A - ? Ry
G (e WRIR T DIEER TR s siew et s
v g L0 ey D - > ~ B
- <t.';“i pie s SRR L 2- Tt - an. T
b =T RAE=T-L
. TR T il HG!IE! TN S ST Eew ==

5N L ?,_g‘ o T ™ w e cetea

\ -

-

‘ By ﬁﬁm Zlﬁiﬁ 'W?t Wﬁmﬂ’ﬁ‘s wEe o 3.,_.3 VI
W—%m ﬁw AT W 3<es TrTw IR R aToE -
TN FR e w fme (o7 am cewecx e wwRe ST
e gzfime wm Tes o1, 7 IR TR SRR TR KT T S

SUE R PR —— R TETS TR TR TR

Fofbe yer T, a0 ol swiw ,J«_u =z FITT 0 TR VT KeIR
el s frmefm WA TPEAT, @R TR L3 TS vER TS

g d
,"('ﬂ':" e



T,

D, |

4
o e RO S CUAR) R ST 1 S 97 o e
e PR W WO T W0 W A T T6970 7 11
| mwﬁﬁ@ﬁ@‘m«m«mﬁwmﬁimq%lﬁ
&qvﬁwnmw&ﬁaﬁmmﬁammam%ﬁmwl
s (VT R R R et TR SRS TR i) e
Saoeei] ofe w2 “horror element’ &S O 6 T=NE B
TERT TR FRIE S, "I S feebefs i 1 St Roge:
e AT I S W O JIA T, O I T < 0 s7g
&) (T TR T (WIF W0 AT TR OIS W0 TR O

ST (TR TN WP O TR TR 1™
SEHE FOETE TORR T ST IRH (T TE ToRR Bew

SHRRE | CIETRN 37 e (SFICTE @R SR (P IR, "7 b
T TR, T (IREISR O 0T (B I fiew ik 9 W e e e
&5 FE T IE (S O°H WO (MW (@ (OR TR X OF T
=7e TR SH IT TP (R, “IER STO2 GFR T VI IR GE
K@ Afror Sl (5 & AR ST FERER eI OR oh T
ST 55 9 =Wol| 92 51 01 (I Ak SRINCTT o7 763 3@ 7, W@
G 5 2O T TIH-(FT PHees CBR 2 S0 S| ¥R TR
= fofl Fe (e P wok RoTe (RRe | SR (PR 99T O
Tageren famdal

Folfered (4 RaFPhHl SIMER WX @R T O T O RE
wel| fofi REPT F90e7 CRIOIAITS! JPIRSE CIBR (Pl 791 TRIvER
o WA A1 ] foeT 919 (O (R A SR T T o
ﬁmﬂrwmmmmsﬁawﬁ%ﬁm@mﬁﬁ
AR T (GO Frfficaq oD TARER SCed o | FORT
& (RIS 30 ST (IR (408 (300 39 0 e w0 e foft o1 (T
(TS | oY (P, (oD, TR, TR (TS, e R
SRR FReanR T, ST T SRS A foRy W ok W
ST 7, R 55 I (T AT e Frowd i S A
AT ok T Er Rew xS B (o @3 e T 5
@ AfRreTs rgE T A R et A FHA g2 T T

N




Volume § August,2018 ISSN.N0.2277-6540

h . -

=L peet Reviewed Journal of Women Cell, Lumding Coleae Unit




!

SSN 2277-6540
A PEER REVIEWED JOURNAL
OrF '
THE WOMEN CELL, LUMDING COLLEGE UNIT
. A
Vol.8 CONTENTS | ugust 2018
[nvited Papers :
o R oSSR A 8 OISO TS
e SIT-OF-SIA i
o ST O WE PP ORI xix
@ WA crEd

A. Literature:

o e AERI AT SR I AFAGE 17 AT AT IS 2 Aff ez

& EE T, TR RO - 1

e WW%WWWWW%% a5 S

R T Wi 5

.j{mmammmwmmwmm:mﬁmmaﬁm

V' Jard we 1l

o Rufowe IR fAFiFIce SR ST ¢ PP HIoT I, E, G

wfeal fim 15
o Ik Gy Afzeer A[ & G/ G Ty
Gl ol : 27
THE TRAGIC TENSION BETWEEN LOVE-LUST AND BODY-SOUL IN KAMALA DAS' LOVE-POEMS :
ACRITICALSTUDY
Trishna Devi 31

SRI SRI MADHAVDEVA — A FAITHFUL DISCIPLE
: 7
Dr. Ratna Kanta Hatimata 3

B. Humgnities -

KIRATA- RELIGIOUS PRACTICES OF THE SONOWAL KACHARIS i
Juri Saikia



-

Josmal Women

Cell, Lamding ¢ :

. ng Collepe Uni :

Vol. 8, August - 201 R pp-1 |.c|! f Jnit 185N-2277.6549

. : Famn bt 1y

TR w9, Wy W, IR R, smifsr spe

s TR o2 F D T S G s S «
w.E:;-' S AR (TR BIR-ETR wg‘?ﬂm};ﬁ;ﬁ Skt ey vwﬁ ORATTT §T-1 UL Gty
¢ e T EUTTIOR TS 5 0 71 o A Wf”‘;:w‘”:;%l%%mmﬁaaﬁwwh;
ﬁﬁ_ﬁsmlmw:smqqmmmm mfz;’iﬁﬁlei@,m
@w.&%ﬁm@mﬁwﬁwﬁemm%@! oo e o et o e
e s <7 — S X o 57w i g 25 oot 0 e st Fosns et g g
ﬁgﬂmmmmm,wwmmw@mmm%w@mmm;;;,,;,;r_..
e 1 &5 ST X 557 Fie 5, TR BT s St S v @y e Wﬁaﬁwmam'@;
Loall R
g o 2 BT A, STATT IR REIeH S5, foenned b3, atales wabt
3. fe:ﬁ?TS ) a
m@aﬁmﬂﬁa@mmmq@ewmwﬁlﬁgﬁm@mm
ez S BT € (iceoR €7 il RASEE (o W COF1 FoR WoR, S s 2if, (arm
| Ferbre, (TR T T 35 26, A (UCF A IR SR 4R 319 ARRSTR 0 M0 1 2/
| A R wEhEI I STl e, S T IE TF SR 99 TR IE e - 9] SR R
| T SRR el IR IGE o e, |iERL, Rgfo @ A ¢ AR FEI oIt G 2
Free RT3 Sifca T 129, Gizios T T 512 22 TPl 238 CF11 SFCA (IS ITe FTe2 Ol T
GH (B AMRe ™ , ‘

&% TG oA 73e] 2eriiod el el Ree 2 W1m, IR SIS ST | (SRPIgR 7T TETer
R 2T —— PTG S 91T e S 7 I IS SR T | (OFTPIer
T TAIER S5 shel @ ware Sraiih Rite 39 (88 R 41 ew e e R o i
AT R T W TR e TeueEe fee | “Reg TR 38-a3 Tog Rl A9 a6 I@1 61 A
aﬁm‘c-zrrmm,@ﬁmnﬁmuﬁ.ﬁmﬁsﬁﬁemumﬁﬁm'mﬁmmw....*urﬁl
?Mﬁmra%gmmﬁmmalmﬁecﬂaﬁmﬁwmﬁr.,.wmimmwmmewu‘“
m@mﬁwaﬁmmﬁmwmﬁ@wammmwmlwmmm

smm@aﬁwmmqu&ﬁm

Ii"-- By 8 -

‘ ﬁﬁmﬁazpsﬁrmmﬁ,ﬂwwmﬁﬁmmmmmmamm Ol
8 el wdtaos G SRTT SICT 9% Tl I GBIR Qe WA 68 I TR

. WiRfeR awrm 2 g e
Wmmmw@w@mmm@mﬁmw#mﬂmﬁmw iy

Weﬁmaﬁﬁamvmmamwvﬁlm@lm%@mmmw

el T s @ iR Py @ e e TR T T A



Hame v

8. NHE ¢

R WETEA ACn Rt S vl RS S | (G serrrer ©
R avam v Ry IR waue | fafisn o o

a. Reae

IARELER SR L T e pt———, BNt fbm Botnfim wicrees, 1 worpoms o2 -
AT T 1 Ve S e | o ST s W71 701 1 g e el s B ﬁm
R TR IR M 3Fer @ ooy e UICT SN M GCp G ATk 97 e | A A
ST R HWE S GRER | @i Ao TSR SN 21l 7P iy GEITE GO | T 7Sy
e w1 o e R — @R e TCHR A 31T 1 7 e olen e o ) s, et
wmqﬁ:hn‘“ewmmmnmmnwwrmmwml |

mmmmmmmme OB, % @R Frrfn SFem e awh CAmnd
TR P R T | GRS R I (SSHe CTFT T 02 CICY. — AZRoTa CAP | e, for oot

, 4%, A7) My 7

T BTN S1e i1 TG 2 1791 7@ T4 S ANGTR IR W, T P (T SRR N5 | o o
mmwma@i&mﬁmmmmmﬂmmmﬁmlmwm
(T SFTRET IAFTG (FIANG (T a1 ROSH — T ZWT AT 4 | .
Fefa - beTer @ 0T TeGH 72R | @ TG 9y TG (STSH (T2, CTR AT SR A2
Rrew 1 frseffae e weoe @ e Ruew ©e | =Ry 6o S Tue oo @ faewa o
T ARREE | ISR AR rreme Meq MVmm g3 @ AfG | 72 AN e FH8 G e
TGS U T | AN (1 (R o1 2[R ex ©r G 3% | Brpac A el oFm m a3 o e,
©TR] AT AT A | S ST TR {061 16 ffm ma foy ot Aes 21 wrs cw wefy
coaf o | Rerae: e 2fmm @2 (=16 CIEb! S PR (IS AT 1 | TR ST 61 i ATgrRa I8 W
R @2 %A I I OIRIF S GIeTH 7 GG OF 9 CH 1™ o199 3001 a3l — 553 e wfsrast
R @31 IIMET (FER T @2 SRAN GPIR S IR | P A IWEA (A& G GEEEs! @fFm o G
Wwwlmwmﬂmﬁimmﬂem.wmﬁu e 2 Rew Fw @ TrefRs o

owe ERpiottati

. 7 e tere | e %9, S G i, o1 i Tt 4 3 o e fre
A MeF A NG s @ T 1 IR s e et @ etfeam ww ) e o sifeaw @)
gm' N 3 TFTER B TEE AT QT MR, A Fooaam oot woifie wom
ﬁmﬁ—m |Wmm@wﬁ;§f?mcwwwqﬁmwm‘mmw
T e enforan o= e frame ™ | K
mﬁmﬂc‘f?;f?;ﬁmﬁmmﬁamwﬁﬁﬁmww@mmwml
s 2 (52 &G e S T — “BITA TG o1 WBTE | WA Sy R
GAE Wﬂm@mﬁ’%_.mmw_mmm.mmm.mm.@@m
ARG LIVIE ﬁmzﬁm@mﬁﬁswwmﬂmmMﬁWw.wmmmml_
m|Wmwwm,@_mqmrwwemm,mmmn"'ﬁstﬂﬁw'mam
AR BIRHUIER O (I TSR T | YT STeb WWCWWWIWWMWW
Wmﬁﬁmwfmﬁm@mm&mﬁmvmammww
wﬂﬁmm\f‘i ;Wqﬁmq@ﬂ@.wiﬁﬁmﬁmmaﬁmmwmwﬁm
- Wu“nﬂmaWg@;@m@mmwemmwmlﬁﬁnﬂq@@m@m

: TR &S 1 N A, S ST | 461 ey .
e T i, T 7 1 i g T

(12)

mwmﬁzmr‘“mmaﬁw 4

Lan e privile

thaon oo hand

SR Y

LS l‘d“\‘c)ll




I Pavis i L T RO KT 1]
’ . P e e e Ay Ml G (d)y ')fhlh”l“”“
s kY SIRAAQUARTR2/2320 7081 1704 InSE 26 Fi
lt._l k‘ 1 ‘I’l’ &
7t
A Pyuré Lppr Hicsod G4y 39— ¢ } l

e ol s

Y R
lin

P ;i Internstianal Journal ‘fm?
i of Pare & Applicd
* 7 Biescience '”'"

Wild Plant Resources Used as Food by the Dimasas of Karbi - Anglong
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. ABSTRACT

‘ , The Limasas of the Karbi-Anglong district, Assam are dependent majorly on the wild and some
cultivated plant species for their food. A total of nwelve (12) villages andl associated forest lands
of Karbi-Anglong have been visited during the survey. Eighty-six (86) plant species have been

documented belonging 1o forty-one (41) families. Tabulation has been done according to

scientific name with family, vernacular (Dimasa) name, plant parts used. purpose of use wnd

method of use. The use of the wild food plamis, and those very different from the mainstream food

rescurces, has been elaborately discussed. The exclusive method of classification of species in

e e .

Lhmasa difect fas also been briefly discussed.

(e M

Aey words: Dimasa Karbi-Anglong, Vernacular name.
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Revisiting the fluoride binding behaviour of
dipyrrolylquinoxaline in aqueous medium:
a copper ion mediated approacht

Rituraj Das, Plaban J. Sarma, Abhishek Borborah, Sudhangshu P, Bharati and
Sanjeev P, Mahanta (@ *

An ion detection methodology employing synergistic interaction between copper(i) ions and flucride
with 2,3-dipyrrol-2'-yl-quinoxaline (SR1) Is Investigated with a particular target to detect fluoride in an
aqueous environment. The theme of this work simultaneously exploits the H-bonding and metal-ligand
interactions of SR1 in the presence of fluoride and Cu(i) ions in a DMSO/water mixture. The cooperative
jon detection event in the presence of SR1 and fluoride reveals in situ reduction of Culw to Cul) species,
which causes a sharp colorimetric change from green to red differentiable to the naked eye. The
mechanism of the reaction is comprehensively investigated using Uv-Vis, 1H NMR, 'F NMR, EPR
spectroscopy and Differential Pulse Voltammetry (DPV) techniques, and is further justified by DFT study
and subsequent NBO analysis. The limit of detection (LOD) is found to be 0.15 ppm, which is below the
limit set by WHO for the fluoride content in drinking water. The real time application of the protocol is

rscli/njc

Introduction

The development of efficient detection methodologies for
fluoride in an aqueous environment has been a hotspot of
research owing to the challenges encountered by the high
hydration of fluoride and binding sites of receptors.’ Fluoride
has a chief role in reducing the risk of dental caries and the
treatment of osteoporosis. In contrast, excessive consumption
of fluoride can lead to fluorosis, kidney failure and other
serious health issues.” The World Health Organization (WHO)
and the Bureau of Indian Standards (BIS) have set permissible
values of fluoride in drinking water as 1.5 and 1 mg L™’

spectively.® But these standards are eaéily surpassed in
different parts of the world where the source of drinking water
is primarily groundwater with high fluoride content. Also,
fluorosis has emerged as an endemic health issue in at least
25 nations around the globe affecting more than 200 million
people.*

In this essence, many proficient synthetic probes have been
designed that can effectively sense fluoride by producing a
change either in colour or fluorescence intensity.” Most of
the probes show sensitivity in organic medium, while equal

Department of Chemical Sciences, Tezpur University, Tezpur-784028, Assam, India
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1 Electronic supplementary information (ESI) available: UV-Vis data, NMR, ESR,
DPV, and theoretical data. See DOI; 10.1039/c8nj04913k
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also tested in groundwater samples collected from a fluoride affected area and toothpaste samples.

sensitivity by the same in aqueous medium is rarer. To cope
with the rising need for receptors that can be successfully
employed for detection of fluoride in a competitive physiologi-
cal environment, systems based on bidentate Lewis acidic
receptors, coordinatively unsaturated rare earth and uranyl
metal complexes, mesoporous silica materials with a reporter
molecule, quantum dots (QD), etc.; have been developed.®
Keeping these receptors aside, smart methodologies involving
fluoride assisted disintegration of host metal-organic frame-
work (MOF) scaffolds, triggering release of fluorescent dye
molecules, and fluoride recognition by a chitosan-urea receptor
are also reported.® However, their synthetic difficulty and slow
response time limit their applicability. Naturally, the development
of a rapid, low cost and on site detection protocol for semi-
quantitative detection of fluoride that doesn't demand expert
knowledge and has applicability in real life samples is worthwhile.
In addition, a methodology for inducing a fluoride recognition
ability in an aqueous environment for a receptor which shows
affinity towards fluoride exclusively in organic medium is an
uphill task. It is envisaged that, compared to other non-bonded
interactions, metal-fluoride interactions are strong enough to
compensate for the fluoride dehydration energy, making metal
complexation a potent strategy. Additionally, in an attempt to
develop or design receptors towards fluoride, H-bonding inter-
actions as well as Lewis acid-base interactions are extensively
investigated.7 Likewise, some of the neutral receptors that interact
with fluoride through H-bonding become deprotonated (Brensted
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*ivors have been playing a vitnl role
Qince time im\m‘l\\m'!ﬂ] \ onsrent parts of the world. Presence
NI avilisati ns I sning factor in the formation
in cradling human « a dotermat! g X ¢
ar absence of AVE is always fa rogi Assam vis-a-vis northeast
of society, economy and wm‘: 4 beautiful hills. The Brahmaputra
[ndia is the land “;‘1‘::50,- rvers with their tnbumnlcs n;\;\i large
ara l— \Y t o N
i !l‘ilf]:linﬁ chaping the destiy o I:(EIO ! cht S;Tl]:
basxn§ are t\go s show that the major }\\1@&11 settlements of the
Mn.t.ena] eviden d- ‘\loped JJong the Major river system .and these
region had been eve " cs of social and polity formation of the
rivers domxnatc;l{ﬂt)eﬁl:“}:eéod In this paper an attempt has been
. & i . <
region since prehisto vers of the region in mapping the

nade to trace the role of the n

early settlements of Assam and the nature 0

ind response with it.

1
It is the environment and ecological set up with whom

Juman beings have been trying to interact continuously since the

prehistoric period. The ethnological evidence of the region shows that

fhe early settlers generally selected the river valley of the region for
the development of their activity for the easy availability of water
nd other raw materials for their subsistence.
» In early societies human behaviour and subsistence activity
teveloped concentrating on some major river or some hill stream
rhich basically facilitate the early settlers by continuous flow of water,
fshing and hunting facility. The study of the folklores and ballades of
lssam reflects that almost all the tribes of Assam vis a vis Northeast
India regarded river as their mother or even worshipped, named the
fver in their own way or form which probably devel°Ped,ouc N theis
par and respect. ’.I‘he river or its tributaries which the early settlers
~ 1amed were ethnic in origin. These are basically Tibbeto- Burmese
~ i Austric formations like Dikhou, Dikrong, Dibru, Digaru etc

4 We are well aware of the fact that there is no material evidence
vhich may able to reflect the transition from prehistoric to historic

[P

f human interaction .

pivers & Settlements in the Epigraphs of Praglyotisha.
A mwupg

. 1. The royal epigraphs of Kamarupa.prai,, 1o
{:;:‘og ,cngiOn“"): issucd by the .rulcrs rrmr])ueln:?; ’,ﬁ:’.:,'f;,"" hich har
g sutra) The Brahmanical texts, epic “tlrr‘t el Lty
('",;tric-lhnl(lhist works frequently mentioned f:ha pin
sople inhabiting there . Since we knrr;/ Lh:t

and oihe
nver Luuhitye

al formation in early Assam which rgoted in pri}}:‘; ”fffl‘u;;;y 0
-storie day:

mension in historic period or early historie o
bnnk of[,m:hitya (Brahmaputra) and its t:éu};::;z‘c,‘?;:':d ’:Tj !:nl
Ramﬂ}'"""l and .the Mahabharata? which were mmpﬂsvd.‘g” w
o long gpan of time speak about Lauhitya and people }nha;:,?;{gk
on its panks. The Arthasastra of Kautilya® mentions parala h'mg
from where dukula and pattrana fabrics reached the Pawipstrltya‘;
Mﬂgadhn. The authenticity of Kautilya is highly doubted becan iof
{he absence of any corroborative evidence. i *

If we study cri'tically t'he historical geography of early
Assam we will find that it was with the river Lauhitya and Suramos
(present]y Surama at Sylhet, Bangladesh) as noticed by Pannini*the
settlements grown and developed supported by these major river
and its tributaries. The rivers of early Assam indeed supported the
process of social and polity formation and settled different sections
of people on their banks.

The formation of ‘Early-State’ in this geographical uait is
quite a later development. The epigraphic data and other literatures
lead us to believe that the nature of formation of state in the region
is segmantary-state.® River Lauhitya and Suromos continuously
supported the process of state formation and progress of its material
cultures. The first state in the historic period of Early Assam known
as Pragjyotisha-Kamarupa which emerged around middle of fifth
century AD with their capital on the bank of Lauhitya (Brahmaputra).
In the subsequent centuries, the capital'of the kingdom was shiﬁ.et% to
Harappeswar, Durjayanagar and Kamrupanagara and all these capital

aswell as urban centres are located on the bank of the Brahmapuira
another capital known as

river. Archaeologists were able to locate EIE

Duboroni in Borpathar-Sarupathar area of Golaghat District of present

Assam on the bank of the river Doiyang-Dhansiri? .
For the mapping the early settlements of Assam 1t histerie

5 sources
Period, the source of information are very scanty. Our extant <0

ntly
&e mainly land grant records to the Brahmanas’ and some IECFE03
1 Sotogi s 8 The settlements were basically

d.lsco_"emd archaeological evidence situated per
TVerine character and most of‘the donated lands were
3 . .

ither some rivers or rivulets.
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