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Abstract: Textile industries process are one o
containing organic and Inorganic chemicals.
textile effluent by using consortiums of BGA an
ot algae under laboratory conditions for 20 day. The result shows that
the textile effluent. The present paper covers. the phyco-remediati
consortium, comparison of treated eltluents values with the per

Index Terms— Ph yco-remedi

l. INTRODUCTION

The rapid growth of human population and
raised the water pollution problems. Additional
of water quality. The world Is facing acute pro
increasing worldwide and the main challeng
it also supports the new dey clopments (2).

lo it, new life style dem
blems
¢ of proper and adequate faci

Lhe textile industry selected were highly water-i
consumed during processing which is disch
amount of inorganic and organic compoun
technologies are cost consuming,
technique for treatment of tex(;

ds emanate from the m
hence present study w
le elfluent.

as selected to

The present research work was applied by using nove] consortium of Chl

textile industrial waste waters af laboratory scale for investigation.

1L SaveLing

The sample of microalgae was collected from lakes present in
namely Ambazari. Gandhisagar, Futala and Sakkardara lake were se
the basis of availability of algae. The samples were collected into
laboratory for identitication. Isolation and incubation.

prey

Morarjee Textile is one of the leading textile company in premium
sample of Morarjee textile industry was collected directly from the outle
parameters and treatment at laboratory,

I11. AN

The industrial effluent for physico
respective parameters. Stipulated procedure was lollowed for w
minerals and demand analyses were performed as
waste water. The Standard Method for
APHA and NEERI manual (APHA., 2(

ALYSIS OF PHE’SI('U-(‘IIEEII(‘AL CHARACTERIST

ashing

analysis of initial and final
)00 and NEERI manual),

The raw effluents from selected industry were collected

IV. RESEARCH METHODO LOGY

4.1 Phyco-remediation set-up for Industrial effly

This study helps to evaluate the potential of chose
ettluent from textile industry were taken for phyco
pure culture of algae as initial inoculums (23
artificial white cool fluorescent light was prov
gases and to avoid sticking algae on wall.
Conductivity. Temperature. Lurbidity. TS and TDS,. Acidity,
Oxygen demand. Sulphate, Phosphate, Total Nitrogen, Total
periodically after 5 day interval.

I

I the water consuming
This study has been under
d Chlorophyta. The expe
both the algac, work eftectively
on method applied.
missible limits line-up by BIS

ation, Textile elfluent, BGA, Cli!ﬂl‘ﬂ]]h}’[
indiscriminate use of natural resources, industrializa

anding a variety of
with a wide variety of

ntensive, consumes CNOrMous
arged as treated effluent was no
aterial used durin

and nearby Nag
lected for collection of a] gal

shirting fabric. high
tin 5 lit of

-Chemical characteristjcs were coll
per the procedures described in Stand

physico-chemical p

lo estimate the efficiency of algal
initial physico-chemical parameters of the effluent were identified immediately onc

Alkalinity, Dissolved Ox
Hardness & Calcjum Hardness. Ch

ediation technique in the
t to reduce pollution load
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and as a resultant generating large volume of wastewater
laken to investigate the elliciency of phyco-remediation to treat
riment was performed using textile effluent with a optimize dose
to remove the nutrient load from
reduction efficiency obtained of both the
and [SI standards.

4, water & waste water.

tion and quest for material comforts
products and amenities. leading to degradation
water pollutants (1), loday the demand for clean water is

lity of wastewater treatment is not only to produce clean water but

quantuty of water for their
longer under permissible limit. Ho
g production. Currently

eco-triendly and cost-effec

production. The water
wever it contains high
used physico-chemical

find efficient. tive phyco-remediation

orophyta and Blue green algae for removing pollutants from

pur city. The four major water bodies of N
species. The
lously sterile plastic bottles of 1 lit.

agpur city
station or site was selected on
and brought immediately to

e effluent
study the physico-chemical

tashion printed fabric business. Th
stertle plastic containers to

ICS OF EFFLUENT

ccted directly in pre-washed distilled w
of sample container. The physico-chen
ard Methods for the
arameters of industri

ater plastic containers for
1cal parameters included
examination of water and
al effluents was referred from

strains using phyco-remediation method. The
¢ the sample brought to the laboratory (3).

ent by micro-algae
algae strains for phyco-remediation of in
-remediation in conijcal flask without
days old culture) were added in
ided for LD of 10 hours per day.
T'he experimental set-up were

dustrial effluent. A set of | lit of raw
adding nutrients. 10 m| of uniform suspension of
cach flask. The setup was kept on tissue culture rack and
The flasks were hand shaken twice a day for exchange of
kept for 20 days (Fig. 5.1). The parameters pH. Electrical
ygen. Chemical Oxygen Demand. Biochemical
lorides and Iron were monitored
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The initial parameters of each industrial eflluent were analyzed before adding algae and the same parameters were examined aitce
interval of 5 day. To support the current research set-up. bioremediation of sewage water by adding 2 ml of pure inoculums of C. vulgaris

and S. quadricauda in 200 ml for 20 days and periodically after every > day interval the treated effluent was analyzed in controlled
condition was studied (4).

4.2 Statistical tool and Data interpretation
The sets was kept in triplicate to get research data expressed by means of mean SD. The one tailed paired Student’s t-test was used
to determine to study the statistical significance between the untreated and treated parameters with p<0.05. (4 & 3)

Mean and standard deviation were calculated with the help of MS Excel 2007. Student t-test was calculated with the help of Graphpad
prism version 8.4.3. and the percentage removal efficiency was calculated with following formula (6)

Removal Efficiency (%) = Ci=Ce x 100
Ci

Where.
Ci = Concentration of the parameter before phyco-remediation
Ce = Concentration of the parameter after phyco-remediation using algal species.

V. RESULTS AND DISCUSSION

5.1 Study of efficiency of Consortium of BGA: The effects of phyco-remediation on Morarjee Textile effluent by using consortium
of BGA are as tollows

pH: The initial pH of cttluent was 7.86 + 0.096 and change recorded from 8.03 +0.07,842+0.11,9.11 £0.12 to0 936+ 0.13 at 5™,
10" . 15" and 20" day of phyco-remediation. The percentage changes in pH were -2.12%, -7.12%. -15.81% and -19.07% respectively.
The pH value of treated effluent was observed slightly above the permissible limit according to BIS and ISI standards (Table 5.5). The
results are statistically significant as the p value obtained is 0.0004. To support the present study. increase in pH was reported after
phyco-remediation o ftextile dye effluent (7).

Electrical Conductivity: The electrical conductivity values of Morarjee textile was decreased from 1.746 + 0.0075, 1.729 £ 0.005.
1.700 + 0.01, 1.611 + 0.01 to 1.492 + 0.02 ds m-1. The percentage reduction efticiency in electrical conductivity was observed 0.42%.
7.05%. 7.17% and 14.05% after 5™, 10", 15t and 20" days of treatment. The absorption of ionic contents by algae may be the cause of
reduction of EC. The results are statistically significant as the p value obtained is 0.0011.

Turbidity: High decrease in turbidity values was noted from 7 + 1.00, 5.33 + 0.58, 3 + 1.00, 0.67 + 1.15,t0 0.33 + 0.58 NTU at 1%,
st 10" 15" and 20" day of treatment. 1he percentage removal of turbidity of Morarjee textile was recorded 23.41%. 57.14%. 91.67%
and 95.83%. The results are statistically significant as the p value obtained is 0.0025.

Total Solids: The reduction in Total solids of Morarjee textiles were observed 2180 + 10, 2150 + 10, 1997 + 15.28, 1950+ 10 to
1820 + 10 mg/L after phyco-remediation. The removal efficiency of total solids observed was 1 37%. 8.40%. 10.54% and 16.51% at 5",
10" 15% and 20" days of treatment. The signiticant p value of the result was not obtained due to same difference were noted in triplet.

Total Dissolved Solids: After remediation the decrease in Total dissolved solids was noted 1830 + 10, 1810 + 10, 1740 £ 10, 1660 +
10 to 1500 + 10 mg/L at 1%, 5%, 10", 15" and 20" day of treatment. The reduction efficiency of consortium of BGA for removing TDS
was 1.09%. 4.91%. 9.28%, 18.03%. The value of treated effluent was observed within the permissible limit comparing with BIS and ISI
standards (Table 5.3). The results are statistically significant as the p value obtained is 0.0003. Treated tannery effluent where TDS values
reduced by 14% alfter phyco-remediation; this result is confirmatory with the present study (8).

Alkalinity: The slightly decrease in alkalinity value was noted from §77 + 5.77, 570+ 10, 523 + 11.55 493.33 + 15.28 t0 470 £ 10
mg/L. After phyco-remediation the removal efficiency of alkalinity recorded was 1.16%. 9.25%. 14.45%, 18.50% at 5", 10, 15% and 20"
days of treatment. The results are statistically significant as the p valuc obtained is 0.0010.

DO: The value of DO increased from 0.00, 0.00, 1.70 £ 0.20. 3 + 0.20 to 4.50 + 0.26 mg/L at 1%, 5t 10", 15" and 20" day of
treatment after phyco-remediation. The progressively increase in DO obtained was 0%. 17%, 30% and 45 %. The increase in DO may be
due to presence of phyto-plankton in form of algae. The results are statistically significant as the p value obtained is 0.0012. The increase
in DO 21.46% of sugar industries after 60 days of phyco-remediation with Spirogyra sp. was reported. which support the present study
(9).

COD: The COD values show maximum reduction from 872 + 8, 394.67 + 12.22, 395 + 12.22, 160 + 8 to 88 & 8 mg/. The COD
reduction efficiency was noted 31.50%, 54.73%. 81.64% and 89.91% at 5" 10%. 15% and 20™ days of treatment. The value of treated
~ffluent was observed within the permissible limit according to BIS and ISI standards (Table 3.5). The significant p value was not
obtained due to same difference were noted in triplet. The reduction in COD is likely due to absorption of organic nutrients from
Morarjee Textile eftfluent by algae. The supportive finding to this study was reported decrease in COD in textile dye effluent when treated
with Sprirulina platensis (10).

BOD: The BOD of Morarjee Textile ctiluent was reduced from 159 + 8.08, 141 + 6, 102 + 4. 80 + 7.21 to 35 + 9.64 mg/L with
phyco-remediation process at st st 1ot 15t and 20" day. The BOD remoy al efficiency observed was 11.48%. 35.90%. 49.82% and
65 62%. The value of BOD of treated effluent was noted above the permissible limit for inland surface water according to BIS and IS
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Standards, but as per BIS standards for inland irrigation BOD value was in
p * ilue obtained is 0.0002.

limit (Table 5.5). The results are statistically significant as the

Sodium and Potassium: The values of Sodium and Potassjum after phyco-remediation were decreased from 37.33 +0.58.23 +3, 12
+ 1 567 +0.58 10 1.33 + 0.58 mg/L and 8.33 ¥ 058 7.67 + 0.58..3.67 + 0.58, 0.00 to 0.00 mg/L respectively. The Sodium and
Potassium removal etficiency by consortium of BGA were noted 38.30%, 67.82%, 84.82%. 96.41% and 7.87%., 56.02%. 100%. 100%
respectively at 5, 10%, 15% and 20t days of treatment. The results are statistically significant as the p value obtained was 0.0003 and
0.0016 for sodium and potassium,.

Sulphate: The reduction observed in Sulphate value was 41 + 2.31,38.33 + 1.15, 24.67 z 113,21.3340.58 1913.33 + 0.58 mg/L at
1%, 5% 10t 15t and 20 day of treatment. The phyco-remediation etficiency of consortium of BGA was 5.64%. 39.26%. 47.45% and
07.16% for removal of Sulphate. According to BIS and IS] standards the values of treated eftfluent was observed within the permissible
limit (Table 5.5). The results are statistically significant as the p value obtained is 0.0019.

Phosphates: Phosphate reduction was observed from 6.67 * 0.58. 6.67 + 0.58. 6.53 X 046,567 +0.58 15 567 t 0.58 mg/L. The
removal efliciency recorded was 0.00%, 1.90%. 15.07% and 15.07% of Phosphate from Morarjee Textile effluent at 5™ 10%, 15" and
20™ days of treatment. The significantly p value was not obtained due to same difference were noted of triplet. Similar trend was noted
highest reduction potential to remoye phosphate with Nostoc, Oscillotoria and Glococapsa from industrial etfluent (11),

Total Kjeldal Nitrogen: The reduction of total nitrogen was recorded 59 + 2.80, 51,33 + 1.62. 42 + 2.80, 33.60 + 2.80 to 25.20 +
2.80 mg/L at 1%, 5t 10t ]5th 44 20" day of treatment, The TKN reduction efliciency noted was 12.64%. 28.61%, 42.92% and 57.23%,
The value of treated effluent was observed within the permissible limit comparing with BIS and IS] standards (Table 5.5). The
significantly p value was not obtained due to same difference in triplet, According to the researcher. it has been observed that microalgae
takes all form of nitrogen as a nutrient, the most common assimilated nitrogen Compounds are nitrate and ammonia (12).

Iron: Iron was completely removed by consortium of BGA from 2.67 + 0.40. 1.73 + 0.40. 1.01 + 0.43, 0.00 to 0.00. The removal
efficiency of Iron recorded was 34.74%. 62.50%. 100% and 100% at 5™, 10, 15% gnd 20t days of treatment. The results are statistically
significant as the p value obtajned s 0.0076. The significant absorption in reduction of iron content was likely due to phyco-remediation
treatment by consortium of BGA

The physico-chemical characteristics before and afier bio-remediation of Morarjee Textile effluent was listed in Table 5.1. The %
removals efliciency during phyco-remediation of Morarjee Textile usi ng Consortium of BGA are depicted in Table 5.2

Plate 5.1: Comparison of Day 1 of Morarjee Textile effluent with Day 20 after phyco-remediation by consortium of BGA
Table 5.1: Physico-chemical analysis before and after treatment of Morarjee textile effluent by consortium of BGA

*

Parameters Initial Average mean

Days S 10" LS5 20

pH 7.86 + 0.096 8.03 +0.07 8.42+0.11 2.11+0,12 9.36+0.13
Conductivity 1.746 + 0.0075 1.729 + 0.005 1.700 + 0.01 1.611 +0.0] 1.492 + 0.02
lurbidity ok 100 2. 33 #1058 J+ 1.00 D67 + 1.15 0.33 +0.58
Total solids 2180+ 10 2150+ 10 1997 + 15.28 1950 + 10 1820 + 10
DS 1830 + 10 1810+ 10 1740 + 10 1660 + 10 1500+ 10
Alkalinity 20T 5.7 370+ 10 923+ 17T 55 493.33 + 15.28 470 + 10
DO 0.00 0.00 L.00 + 0.20 340,20 4.50 +0.26
COD 372+ 8 394.67 + 12.22 225F 1292 160 + 8 88 + 8

BOD 159 + 8.08 141 + 6 102 + 4 al-+7 21 55 + 9.64
Sodium 21,33+ 0.58 253+ 12+ 1.00 3.67 +0.58 1.33 + 0.58
Potassium 8.33 +0.58 7.67 +0.58 3.67 +0.58 0.00 0.00
Sulphate 41 +2.3] 38.33 4 1.15 24,67 + 1.15 21.33+0.58 13,30 #0538
Phosphate 0.67 + (.58 6.67 + 0.58 0.53 +0.46 207 410 58 .67 +0.58
I. Nitrogen 59 + 2.80 al.i3+1.62 42 + 2 .80 33.60 + 2.80 25.20+ 2.80
lron 2.67 + 0.40 .73 + 0.40 .01 +0.43 .00 0.00

Note: All values are cxpressed in mg/L except pH, EC and T urbidity
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Table 5.2: % removal efficiency of Morarjee Textile effluent by consortium of BGA

© 2020 IJRAR July 2020, Volume 7, Issue 3

Parameters _ % Removal

Days St 10 15% | 20%

pH 212 | -7.12 | -15.81 | -19.07
Conductivity 042 | 2.05 11 14.05
Turbidity 2341 | 57.14 | 91.67 | 95.83
Total solids 137 | 8.40 10.54 | 16.51
TDS 1.09 | 4.9] 9.28 18.03
Alkalinity .16 9.25 14.45 18.50
DO | 0.00 [ 17.00 | 30.00 | 45.00
COD 31.80 | 54.73 | 81.64 | 89.9]
BOD 11.48 | 3590 | 49.82 [ 65.62
Sodium 38.30 | 67.82 | 84.82 96.41
Potassium 7.87 56.02 100 100

Sulphate 564 | 3926 | 4745 | 67.16
Phosphate 0.00 | 1.90 15.07 | 1507
Total Nitrogen | 12.64 | 28.61 | 42.92 | 57.23
Iron [ 3474 [ 62.50 [ 100 100

5.2 Study of Consortium of Chlorophyta: The phyco-remediation study shown that,
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Plate 5.2: Comparison of Day I of Morarjee Textile effluent with Day 20 after phyco-remediation by consortium of
Chlorophyta
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pH: The result shown that pH was increased from 7.86 + 0.04. 8.06 +£0.07, 8.34 £ 0.09, 8.85 + 0.08 t0 9.16 + 0.07 at 1th, 5t 10t 15t
and 20™ day after treatment with consortium of Chlorophyta. The increases in removal efficiency of pH were recorded -2.63%. -6.15%. -
12.68% and -16.54%. According to BIS and ISI standards the value of treated effluent was observed slightly above the permissible limit

(Table 5.5). The results are statistically significant as the p value obtained is 0.0002. Similar increase in pH was also reported of tannery
etfluent after phyco-remediation (13).

Electrical Conductivity: The electrical conductivity decreased from 1.728 + 0.004, 1.720 + 0.002. 1.688 + 0.01, 1.616 + 0.01 to
1.468 + 0.01 ds m™. The reduction of electrical conductivity was observed 0.50%. 2.31%. 6.50%. 15.04% at 5t 10t 15t and 20" days of

treatment. The results are statistically significant as the p value obtained is 0.0003. Treated textile effluent with Chlorella pyrenoidosa
and recorded reduction in EC by 10.76% which is slightly corroborated with present study (14).

Turbidity: The turbidity was totally removed from 7.67 + 0.58. 5 + 0.00. 2.67 + 1.15, 0.00 to 0.00 NTU at 1th, 5th 10t 15t gnd 20th
day after treatment with consortium of Chlorophyta. Turbidity removal efficiency of Morarjee textile was 34.52%. 64.28%. 100%. 100%.
The results are statistically significant as the p value obtained is 0.0019.

Total solids: The total solids were decreasing from 2180 + 10, 2130 + 10, 1970 + 10, 1930 + 10 to 1800 + 10 mg/L. The reduction
efficiency of total solids was 2.29%, 9.63%, 11.46% and 17.43% at 5™ 10" 15 and 20" days of treatment. The results are statistically
significant as the p value obtained is 0.0002.

TDS: The total dissolved solids reduced with consortium of Chlorophyta was 1830 + 10, 1803.33 + 5.77. 1720 + 10, 164334577 to
1480 + 10 mg/L at 1™, 5™ 10", 15" and 20" day after treatment. The total dissolved solids removal efficiency were noted 1.45%. 6%.
10.20% and 19.17% for Morarjee textile effluent. As per BIS and ISI standards the value of treated effluent was observed within the
permissible limit (Table 5.5). The significant p value was not obtained due to same difference in triplet. Similar findings in line noted
01.71% and 61.38% reduction of TDS with Chlorella vulgaris and Scenedesmus obliguus respectively in textile dye eftluent (15).

Alkalinity: The decrease in alkalinity was observed 613.3 +35.77, 546.67 + 5.77, 513.33 + 5.77, 480 + 0.00 1o 460 + 0.00 mg/L. The
percentage removal of alkalinity was 10.86%, 16.29%., 21.73% and 24.99% at 5% 10", [5% and 20 days of treatment. The results are
statistically significant as the p value obtained is 0.0005
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DO: The value of DO were increased from 0.00, 0.00. 1.77 + 0.06. 3.63 + 0.15 to 4.90 + 0.20 mg/L at 1™, 5 10, 15% and 20 day
alter treatment. The increased efficiency of consortium of Chlorophyta was 0.00%. 17.70%. 36.30%. 49%. The results are statistically
significant as the p value obtained is 0.0006. The increase in DO in textile effluent afier treated with Phormidium valderianum was noted
(16).

COD: The COD values were decreased from 845.33 + 12.22, 576 + 8.00, 370.67 + 12.22, 144 + 8.00 to 72 + 8.00 mg/L. The removal
etticiency of consortium of Chlorophyta was noted 31.86%. 56.16%. 82.95% and 91.48% at 5™ 10™. 15" gnd 20t days of treatment. The
value of treated effluent was observed within the permissible limit according to BIS and ISI standards (Table 5.3). The results are
statistically significant as the p value obtained is 0.0002. Suitability of Lemnaminuta Lin for removing colour along with other parameter
from textile industry wastewater, where COD was removed by 81.9%. in line with the present study (17),

BOD: After phyco-remediation of textile effluent the BOD was reduced from 158 + 4.00. 135 + 3.00, 106 + 5.29, 74 +2.00 to 33 +
3.00 mg/L at 1" 5™, 10", 15" and 20 day after treatment. The reduction efficiency of BOD was 14.53%, 32.83%. 53.15% and 79.12%.
The BOD value of treated effluent was observed within the permissible limit comparing with BIS and ISI standards (Table 220 ) The
results are statistically significant as the p value obtained is 0.0003. Treated textile eftfluent with Chlorelia pyrenoidosa reduces BOD by
73.16%, result affirms to the present study (14).

Sodium and Potassium: The Sodium values reduced from Morarjee textile effluent was recorded 43.33 + (.58, 27 + 1.00, 12 + 1.00.
4.33 £ 0.58 10 0.67 + 0.58 mg/L and Potassium was 10.33 + 0.58. 6.33 + 0.58, 2.67 + 0.58. 0.00 to 0.00 mg/L. The sodium removal
efficiency was 37.66%. 72.32%. 89.99% and 98.46% for potassium was 38.48%. 74.24%. 100% and 100% respectively at S', 10%, 15%
and 20" days of treatment. The results are statistically significant as the p value obtained is <0.0001 for sodium and 0.0010 for potassium.

Sulphate: The decrease in sulphate value was observed from 44 + 1.00. 36 + 1.00, 22.67 £ 0.58, 19.33 + 1.531t069.67 + 1.15 mg/L at
1™, 5%, 10™, 15" and 20™ day after treatment. The increase in reduction efticiency for sulphate was noted 18.12%, 48.48%. 56.03% and
78.02%. The value of treated effluent was observed within the permissible limit according to BIS and ISI standards (Table 5.5). The
results are statistically significant as the p value obtained is 0.0007. To corroborate the present work. high removal of sulphate with
consortium of Chlorella and Scenadesmus was reported (15).

Phosphates: The Phosphate of the eftluent was decreased from 8.33 + 0.58. 6.17 + 0.00, 5.67 + 0.58, 4.33+ 0.58 to 4 + 0.00 mg/L.
The phosphate removal efficiency of consortium of Chlorophyta was 25.74%. 31.94%. 47.68% and 51.85% at 5™ 10™. 15% and 20™ days
of treatment. The results are statistically significant as the p value obtained is 0.0059. Treated textile effluent with Chlorella pyrenoidosa
were phosphate was reduced by 36.36%. the finding substantiate with current work (14).

Total K. Nitrogen: The reduction of total nitrogen was noted 51.60 + 14.96, 45.73 + 1.62. 36.40 + 280, 2707+ 323 1o 14 + 2.80
mg/L at 1", 5, 10", 15" and 20™ day after treatment. The removal efficiency of total nitrogen was observed 25.65%, 40.96%. 56% and
77.31%. According to BIS and ISI standards the value of treated effluent was observed within the permissible limit (Table 5.5). The
results are statistically significant as the p value obtained is 0.0069. Consortium of Chlorella C hlamydomonas, Scenedesmus,
Gloeocyctis 1o treat Carpet mill effluent along with sewage from Dalton area in North Central Georgia showed 98% Nitrogen and 75%
Phosphate removal (18).

Iron: Iron was removed completely from Morarjee Textile effluent the observed values was 3.03 + 0.15. 1.57 + 043, 0,75 + 0.06,
0.00 to 0.00 mg/L. The increase in removal efficiency of iron was 48.13%, 75.77%. 100% and 100% at 5% 10t 15% and 20t days of

treatment. The results are statistically significant as the p value obtained is (0.0008.

Table 5.3: Physico-chemical analysis before and after treatment of Morarjee textile effluent by consortium of Chlorophyta

Parameters | Initial Average mean
Days 5% 10" 5" 20"
pH 7.86 + 0.04 8.06 + 0.07 3.34 + 0.09 8.85+ 0.08 9.16 + 0.07
Conductivity | 1.728 + 0.004 1.720 + 0.002 1.688 + 0.01 1.616 + 0.01 [.468 + 0.01
Turbidity 7.67 + 0.58 5+ 0.00 267+ 1.15 0.00 0.00
Total solids 2180 + 10 2130 + L) 1970 + 10 1930 + 10 1800 + 10
TDS 1830 + 10 180333 + 5.77 1720 + 10 1643.3 + 5.77 1480 + 10
Alkalinity 613.3 £ 5.77 546.67 + 5.77 al333 £ 5.1 480 + 0.00 460 + 0.00
DO 0.00 0.00 1,77 0,06 3.63 +1.13 4.90 + 0.20
COD 845.33 + 12.22 576 + 8.00 370.67 + 12.22 144 + 8.00 72 + 8.00
BOD 158 +4.00 135 + 3.00 106 + 5.29 74 + 2.00 33+ 3.00
Sodium 43.33 + 0.58 27+ 1) 12+ 1.00 433+ 0.58 0.67 +0.58
Potassium 10.33 + 0.58 6.33 + 0.58 2.67 +0.58 0.00 0.00

' Sulphate 44 + 1.00 36 + 1.00 22.67 + 0.58 19.33 + 1.53 9.67 +1.15
Phosphate 8.33 +0.58 6,17+ 0.06 5.67 +0.58 4.33 + (.58 4 +0.00
Total 38 2T+H3.63 45.73 + 1.62 36.40 + 2.80 ALY #3223 14 +2.80
Nitrogen
[ron 3.03 + .15 &7+ Q.18 | 0.75 + 0.06 0.00 0.00

Note: All values are expressed in mg/L except pH, EC and Turbidity
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g ¥ Table 5.4:% removal uf]:uu*mne.im's of Muru;jce Textile effluent by consortium nf-ChInraﬂl;a w5

Parameters % Removal

Days St 1o L 20

pH -2.63 |-6.15 -12.68 | -16.54

Conductivity 0.50 2.31 6.50 15.04

Turbidity 34.52 |64.28 100 100

Total solids 2.29 9.63 11.46 17.43

T'otal Dissolved Solids [.45 6 10.20 19.17

Alkalinity 10.86 116.29 21.73 24.99

Dissolved Oxygen 0.00 17.70 36.30 49.00

Chemical Oxygen Demand J1.86 |56.16 | 82.95 91.48

Bio-chemical Oxygen Demand | 14.53 [32.83 2315 79.12

Sodium 37.66 |72.32 §9.99 98.46

Potassium 38.48 |74.24 100 100

Sulphate 18.12 |48.48 56.03 78.02

Phosphate 25.74 131.94 47.68 51.85

T. Nitrogen 25.65 |40.96 56 1731

Iron 48.13 | 75.77 100 100

3.3 Comparison of outcome with BIS and IS] standards

All the parameters of Morarjee textile treated ettluent except pH and BOD was in permissible limit as per BIS & ISI standards after
phyco-remediation. The pH of treated effluent was noted 9.36 & 9.16 and the standard limit is 5.5-9 which Is slightly high. According the
standards f[or inland surface water the BOD of treated effluent should be 30 but, whereas BOD value of treated effluent was observed 55
and 33 which is exceeding the limit. In case of irrigation discharge the BOD values are in permissible limit.

Table 5.5: Comparison of treated Morarjee textile effluent with BIS and ISI standards

Parameters Treated Treated BIS standard BIS standard ISI standards
Effluent with | Effluent with (Into inland (On inland for | (Industrial waste water
consortium of | consortium of | surface waters irrigation c) in inland surface water
BGA C hlorophyta a) IS: 2460-1974)

pH 9.36 9.16 3.5-9.0 5.5-9.0 5.5-9.0

Conductivity 1.492 [.468 - - .

Turbidity 0.33 0.00 - . :

Total Solids 1820 1800 . 2 )

TDS 1500 1480 2100 2100 -

Alkalinity 470 460 - - -

DO 4.50 4.90 = 5 .

COD 88 72 250 - 250

BOD 55 33 30 100 30

Sodium |53 0.67 . - -

Potassium 0.00 0.00 - - =

Sulphate 13.33 9.67 1000 1000 -

Phosphate 5.67 | - - .

1. Nitrogen 25.20 14 [00 - -

[ron 0.00 0.00 - - -

VI. CONCULSION

I'he phyco-remediation study of textile effluent. the results revealed that both the algae have excellent potential to remove the
Inorganic and organic contains from the effluent. The pH was increased by -19.07%. EC was reduced by 14.05%, Turbidity 95.83%. TS
16.51%, TDS 18.03%. Alkalinity 18.50%. DO was increased by 45%. COD was reduced by 89.91%, BOD 65.62%. Sodium and
Potassium 96.41% and 100%. Sulphate 67.16%. Phosphate 15.07%. Total Nitrogen 57.23% and Iron 100% with consortium of BGA.
I'he removal efficiency of consortium of Chlorophyta were pH was increased by -16.54%., EC was reduced by 15.04%, Turbidity 100%.
I'S 17.43%, TDS 19.17%. Alkalinity 24.99%. DO was increased by 49%. COD decreased by 91.48%. BOD 79.21%, Sodium and
Potassium 98.46% and 100%. Sulphate 78.02%, Phosphate 51.85% TKN 77.31 % and Iron 100%.
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