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TUDY ON DEGRADATION OF
VETHYLENE BLUE USING AZOLLA
»INNATA AS BIOFILTER

' College, University of ‘Kerala, Thiruvananthapuram
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Abstract
Azo dyes are the larges

utilized in several industries.

released in to the environment and cat
might be exposed 10 these contaminants. This st

removal of methylene hlue (MB) dve using aquatic plani Azolla
pinnata. Decolourisationof Methylene blue dye was developed
using the aquatic plant Az0 [lla pinnata as biofilter. Three different
concentrations of dve were employed (5.1 5 25 mg/l) with3 g of
Azolla pinnata. The .r:rh_r.';r'c-—rhrmz'wze’ parameter wasanalvsed
which include DO, pH, Tem peratre. The DO of the water was also
found to be increased in each concentration. The pH of the ware?
Yample brought more toward neutral afier freatment.
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sblem beeause itwill be fadimg off by sunhght and """"-I'ah,,' At
time. The mill effluent 18 also often of high h:mpn:r-,,lllr“-nl ¥
hoth of which arc extremely damaging. The discharge i 'FII pH
without proper treatment can get mixed with th R
groundwater and eventually can enter into drinking t'
Furthermore, dye effluent if discharged untreated :a;tﬂ-l )
phamsynﬂmtic of aquatic plants by preventing the
penetrate through water (Purkait et al 2007). Loss of -::~.:..
oxygen in water is the main cause effect of tcm:u.;.-_,,,,-_i
dissolved oxygen is very essential for marine hife. The o
hinders with self-purification process of water.

[I. METHODOLOGY

a. Analysis of Physico chemical parameters
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Physico chemical parameters like Dissolved WV

(Winkler's Method), pH and temperature (1Q 150 Multe®™
were determined for the d}’ﬂ‘ﬂﬂnimnim‘ﬂcd water ustig =
laboratory procedures.

b. Analysis of dye decolorization
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The absorbance values O [ sal T
length 60255 g

Spectrophotometer at maximui wave g b
zation percentage was calculated baset “' L
absorbance (Khataee etal., 201 :
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olorisation = AD- A x 100(2)

op D¢ A

(he initial ahsorbance (Day 0), A=the final absorbance

W1 i
51'1|.:-|;*L]11‘|5m‘1." to AP(Day J)
il ¢

i RESULTS AND DISCUSSION

i [

vionitoring the major Physico chemical parameters
.

Figure 1 shows DO value increased significantly n all the
+roc treatments of concentration 5, 15, 25 mg/l. The increased in
;h-: Dissolved Oxygen level can be explained through the Azolla,
heing an aquatic plant produces oxygen by the process of
shotosynthesis. Which leads to the increase in amount of the
fissolved oxygen. In a study conducted by Devietal (2014 ) shows

ey @ Oy 1 Dy 3 Day % |

Fig.1: Dissolved oxygen of MB dye contaminated water

the increase in DO value of wastewater after treatment with A.
innatta, This gives the conclusion that Azolla can be used as a
good and reliable agent of methylene blue removal. The pH values
range from 6-7 throughout the 5 days respectively. Comparing to
Khateeel al (2012) study, they had proved that the suitable pH for
owth and activity of L. minor, dye removal, range of Ph 6-7.3.
The pH of the water is brought more towards neutral, L.e., it has
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Fig : pH of MB dye contaminated water at different I‘:"3'“"3'311lra’rﬁmn

Fig 2 shows the pH value approaches to neutral in the case of
wastewater after treatment with A. pinnatta.

a. Performance of Azolla pinnata in the decolorizatiop

experiments
The absorbance according to UV-Spectrometer reading
were 0.07,0.5,and 1.5 at day 0 and decreases to 0.01,0.04, and 0|
after § days for 5, 15, and 25 mg/L MB-dye concentrations
respectively as illustrated in Fig.3. Decolourization after 5 day-
exposure of A. pinnata were 76, 93, and 95% MB removal with the
three different MB-dye concentrations (5, 15, and25mglL)
respectively. Huichenget al. (2012) concluded that average
percent decolourization of the azo dyes at 100mg/L within 4 days
was 62.64%by Sunflowers. As shown in Fig.3, the high removal
laws clearly observed within the first day (after24h) with 25mg’L
MB concentration, therefore the decolourization experimens
Were repeated with hourly observation for 25mg/L MB
oncentration. The results show that A. pinnata is an excellen!
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Day 0 Day 1 Day 3 Days

| Fig.3: The absorbance of methylene blue when
exposed to A. pinnata for 3 days

Iv. CONCLUSION

In this paper, investigated the phytoremediation efficiency
of A. pinnata for methylene blue dye removal from dve
contaminated water. The maximum phytoremediation efficiency
was obtained under the optimized conditions derived from the
study of various operational parameters influence. The result of
this study shows the good potential of the A. pinnata aquatic plant
on ﬂlf_remnva! of MB dye from water, which propels it as a
Promising biofilter in future wastewater treatment applications.
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This book constitutes the refereed proceedings of the First Intematonal
Conference on Sustainable Energy Educabon ICSEE 2021, heid n
Department of Education, University of Kerala, on 10-12, January, 2022 n
the online mode. The conference discussed “WHAT™ of energy educaton -
should be. It then asks the contribuiors 1o bnng forth thewr best deas regar-
ing "HOW™ lo implement the educalior orocess, and finally ‘WHY »e
should be educating about energy. We hope that the interesting schoary
work and case studies that the contriutors have brought us, will ngger a0
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picture of energy cycles and their fundamental imporiance 10 powenng ouf
Me, and its increasingly energy - hungry industrialized, urbanzed and &
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