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b ABSTRACT ‘

Safranin is a cationic dye that is widely used in textile industry to colour its own products, staining and food
processing. Instead of its wide application, sometimes this dye shows toxicity, mutagenicity as well as
carcinogenicity. Safranin dye is very hard to biodegradable due to its structural complexity and stabilty.
Biosorption technique is a promising altemalive method instead of conventional physical and chemical
methods to remove safranin dye from aqueous medium,

Coconut coir (Cocos nucifera L.), particle size 850-300 um, has been identified as a potent biosorbent for
removal of safranin dye from aqueous solution. Adsorption efficiency is improved with sulphuric acid and
phosphoric acid treatment of coconut coir to remove more than 99 percent dye from aqueous solution.
Adsorption process is optimized by analysing effects of physico-chemical conditions like initial pH, initial
adsorbate concentration, incubation tme, adsorbent doses and adsorplion isotherm at different
{emperatures. Adsorption process is optimum at pH 4 for untrealed coconut coir, where as a wide range of
pH favours adsorption process for acid treated coconut coir. Initial dye concentration is selected as 50 mg/L
for effect of pH, kinetics study and adsorption doses study, where as adsorption isotherm study is conducted
between 25 mg/L and 500 mgJL for 3hr of contact time in a thermostatic shaker with a rotation speed of 100-
115 strokes/minutes at 300C, 400C and 500C for untreated and acid freated adsorbents, Equilibrium
isotherm indicates that the adsorption process follows both Langmuir and Freundlich isotherm models.
Adsorption process is initially rapid and it reaches equilibrium within 1hrfollowing pseudo-second orderrate
kinetics. Removal percentage is greater at higher temperature that indicates the endothermic and
spontaneous condition for adsorption process. Removal percentage as well as adsorption capacity are
enhanced by using acid treated coconut coir than untreated coconut coir. Regeneration of safranin dye is
performed from dye-loaded biomass using three potent desorbents such as glacial acetic acid, methanol
and ethanol. Among these desorbing agents, glacial acetic acid becomes the most potent agent to recover

safranindye.
Keywords: Adsorption, Safranin dye removal, Coconut coir, Sulfuric acid treatment, Phosphoric acid

treatment, Regeneration
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- ARSTRAG ¥

Husk of Lathyrus sativus, (particle size 500-300 um) has boen eslablished to bo promising low cost
from aquoous solution. Balch study Is conducted In the

biosorbent for removal of methylene blue dye
laboratory to remove toxic methylene blue dya more than 99 percent using untrealed and acld lreated husk

(treatment with 1 N H2804 and 1 N H3PO4 soparalely), Oplimisation of adsorpllon process has been done
by varying physico-chemical parameters llke dye concentration, solution pH, contact time and lemperalure,
Adsorption process is favourable for untreated and H2S04 treatod husk at pH 4 and pH 6 respectively,
where as a wide range of pH favours adsorption process for H3PO4 trealed husk. Initial dye concentralion
has been chosen as 50 mgiL for Initial pH, adsorplion kinetics and adsorplion doses study, where as
adsorption is conducted for adsorption Isotherm expariments with methylene blue dye solution (25-500
mg/L) at 300C,400C and 500C respectiveiy, Adsorptlon capaclty as well as removal percentage Is
increased with acid treated husk. Adsorption process Is very fast and It reaches close to equilibrium within
60 min. Percentage of removal Is Increased with elevated temperature, where as ItIs decreased with higher
concentration of methylene blue dys. Adsorption Isotherm data are woll fitted In the Langmuir, Freundlich
and Temkin isotherm model with high correlalion coefficlents using untreated and acld treated biosorbents.
Adsorption kinetics data are best fitted In the Pseudo second-order kinetic model with highest correfation
coefficients (r2 = 0.9999-1). Rate limiting step determines that both film diffusion and Intraparticle diffusion
involves in adsorption process. Modified forms of husk of Lathyrus sativus removes methylene blue dye
better than untreated forms. Recovery of methylene blue dye Is performed using diluted glacial acelic acid,
lactic acid and methanol from dye loaded blomass. Dilute glaclal acelic acld becomes the most potent

desorbing agent to recover methylene blue dye.
Keywords; Adsorption, Methylene blue dya removal, Husk of Lathyrus sativus, Acld treatment, Desorption
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» ABSTRACT

The tidal nature of River Ganga has an influence on distributing contamination of pollutants releasing into
the river. Through the outfalls which are directly connected to the river Ganga alongside of its bank.
Dakhineswar which is very famous for Kali Temple and pilgrimage activity, has been selected for this study.
Dakhineswar canal (N22°39'UB,T5" ]5088‘21'2?.60“) which is situated just next to Dakhineswar Ghat is
chosen for this study. The distance wise phangeg of water quality parameters (WQP) like pH, Temperature,
DO, BOD, Hardness, Conductivity, Nitrate Nitrogen, Phosphate, Chlonde are analyzed al different
sar;ipling points from the outfall considering its pqsmun.Anolher*attempl is made to measure the discharge
by Hydrographic Survey of River Ganga al Dakhineswar by the instrument called ADCP (Acoustic Doppler

y Hy { profiler) The ultimate concentration of water quality parameters (WQP) of a mixture of main stream
current p A astéwa'fef are estimated by using Plug flow model. All the measured values have been verified
wgler an el also. The influence of tide is assessed by using GIS tool. The concentration of two major
with the Mode 0O and BOD have been used to generate seasonal map during low tide and high tide period
parameter like o tide and high tide data clearly depict high concentration during low tide period but the
and compare fde keeps the level more of less same with distances. During monsoon, the concentration
effect of high U ine stretches on Gangain all three directions (Across the river from the oufalls,

: uahout
remamsl;atﬁ;i;“:;z gutfall and along the bank from the outfall). The changes are more prominent during
diagonally

o Thekind of IS based mapping has given supportby many workers as well.
PremonS:U ,ﬂ.\cgus“c Doppler currentprofiler GIS; Plug flow model.
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and food processing units. Instead of its wide application, this dye may show toxicity, mutagenicity

!lm-phun technique is a promising alternative method instead of conventional physicai and
_chemical methods to remove safranin dye from aqueous solution.

Coconut coir (particle size 300-830 pm) has been found as & potent low cost easily availabie
 biozorbent for removal of safranin dye from aqueous solution. Coconut coir is further treated
- with 1N H2504 and 1 N H3PO4 separately for im provement of adzorption efficiency. Batch study
s conducted in the laboratory as pilot scale to investigate potentiality of untreated and acid
treated biosorbent for adsorption procass that assures a management tool of water poliution

@3 well as carcinogenicity. Itis very hard to biodegradable for its structural complexity and stabiity.

~ from toxic safranin dye. Adsorption process is optimized by analysing affects of physicochemical
conditions iike initial pH, initial adsorbata concentration, incubation tme, sdsorbent doses

and adsorption isotherm at different temparaturas. Adzorption process is optimum at pH 4 for
untrested coconut coir, where as 8 wida rangs of pH favours adsorption process for acid treated
-0ConUt coir. Initial dye concentration iz selectad az 30 mg/L for this study and more than 95% dye
removed within 60 min of contact time in a thermostatic shakar with a rotation speed of 100-
113 strokez/minutes at 300C for untraated and scid treated agsarbents. Adsorption isotherm
Shows that removal percentage iz greater at higher temperature. Equilibrium i .
=% that the adzorption process follows both Lanzmuir and Freundlich isotharm mode
process iz initially rapid and it reache: equilibrium within 1hr
order rate kinetics. R *Moval percentage as weil as adsorption
it coir than untreated coconut coir. Regeners




& rwines formation & _ _ .
leading to decline in the agriculturs! productivity of the soil of the study ares. The research
=== ﬂuﬂnﬁﬁu“ﬁmhﬂmﬁb&nﬂh%hmmwl;%

wilingness towards adaptation of soil & water conservation measures on their farmiands in

questionnaire surveys of a sample size of ninety farmer households & six focus group discussions
through primary site visit in five selected villages (Khurd, Lahar, Esah, jakhons, Hargawan).
For detailed study and perception survey analysis on micro level a cluster of sixteen Micro-
watershed has been delinested from the selected villages based on different drainage basins
of three nvers Chambal, Kwari & Asan which were accelerating soil erosion & ravine formation
in the district. Collected data were analysed through descriptive and qualitative methods using
various tools and techniques and Spatia-temporal changes in ravine area has been analysed : |
through Land use/ Landcover (LULC) analysis using Arc-GIS tools. The study concluded that the .

= identified soil erosion & ravine issues were related to the lack of farmers participatory approach. —
Thus, understanding of constraints that impact farmer’s perception is very vital while planning T
and impiementing 50il & water conservation measures while adopting these technological =
measures.

Keywords: Soil Erosion, Soil & water conservation (SWC), Farmer's Perception
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The tidel neture of River Ganga has sn influence on gistributing contamination of poiiutants
| relessing into the river. Throush the outfaiis which ars girectly connacted to the river Ganga
- Blongzside of itz pank. Dakhinezwar which iz very famaus for Kafi Tamole ana sigrimage achvity,
~ haz peen selacted for this study. Gakhinecwar canal (N22°33'0895" £028%25°27 607] WhI
situated just next to Dakhineswar Ghat is thosen for thiz study. The gistance wiss char
Water quality parameters (WQF] jike pH, Temperaturs DO, BOD. =1 onducth
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