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ABSTRACT

No research has yet been conducted in the field of wastewater treatment of tanneries containing
a high concentration of chromium biologically using high algae in the Republic of

Keywords i ) g e
Uzbekistan.That is why the treatment of wastewater from tanneries as well as waters purified by

Bioremediation, physico-chemical way requires adaptation of biological purification and has great scientific,

chromium, practical and environmental significance.This article examines the tolerance of high algae,

(T;ar%ﬁ?ﬁ%tﬁsw/?ﬁﬁ"a namely Azolla caroliniana, adapted to chrome-plated water in concentrations up to 30%, under
K artificial conditions, in polluted Artisian waters with different concentrations of chromium, as

Lemna minor L., . .. . .
Pistia stratiotes L., well as with the addition of wastewater from enterprises. In 5 days, the photosynthesis of the

Eichhornia Azolla caroliniana culture adapted to chrome-plated wastewater (30%) was restored to 50-80 %.
crassipes Solms During the entire time of growing Azolla caroliniana (7 days), there was a three-fold increase in

- culture than at the beginning of the experiment, and the reproduction rate reached 78.4-
Avrticle Info 82.6%During the study, the level of tolerance of Azolla caroliniana to chromium was

considered. As a result of the data obtained, an increase in Azolla caroliniana algae tolerant to

?g%i'%’jgr'y 2022 wastewater contaminated with chromium (30%) was recorded by 3 times on the 7th day of the
Accepted: experiment. On the 5th day of the experiment, the photosynthesis of Azolla caroliniana was
31 January 2022 restored to 50-80%, and the reproduction of the culture reached 78.4-82.6%. As a result, the
Available Online: wastewater was purified from chromium from 4.87 mg/l to 2.34 mg/l.According to the obtained
10 February 2022 results, sorption of chromium by Azolla caroliniana gives averages 0.56-1.09mg/g relative to
the dry mass.
Introduction of water and aquatic ecosystems in general, requires

rapid, environmentally friendly and cost-effective
With rapid population growth, urbanization and an  restoration. It is worth noting that industries such as
accelerated pace of industrialization over the past textile, printing, electroplating, oil, metallurgy and
decades, water resources have been severely pharmaceuticals consume huge amounts of water
polluted (SRWS, 2008). The high rate of pollution and organic chemicals. The admixture of chemicals
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and toxins in the composition of these wastewater
from enterprises will certainly cause significant
harm to the environment when they are discharged
into various water bodies (rivers, canals and lakes),
and are also of particular concern in developed
countries such as Uzbekistan (Khujamshukurov et
al., 2016; Abdinazarov et al., 2019). In more
developed countries, this problem has a rational
solution: all the factors and consequences of
industrialization are taken into account and
systematically solved with the help of improved
wastewater treatment methods. But it is worth
noting the fact that not all countries of the world
have  technological  know-how,  systematic
implementation of environmental policies and stable
financial resources, which has led to the emergence
of larger environmental problems.

Particular attention among water pollutants is
attracted by heavy metals, which are characterized
by persistence and bioaccumulation (Rai et al.,
1981; Lokeshwari and Chandrappa, 2007; Chang et
al., 2009; Yudav et al., 2009). At this stage of
development, mankind began to understand how
important and necessary it is to maintain the balance
and purity of the surrounding world. For this reason,
the attention of ecologists and scientists of the world
has increasingly begun to attract the problem of
aquatic ecosystems. Should be noted that today there
is a growing need for affordable and
environmentally friendly wastewater treatment
technology from chemicals, toxins and heavy
metals, thereby processing water and improving its
quality. Currently, much attention is paid to the
pollution of wastewater with chromium.

However, chromium is used as one of the main tools
in leather processing, metal preparation and
polishing. Several forms of chromium are found in
scientific sources, such as Cr(Il), Cr(111) and Cr(VI),
depending on the oxidation state. It should be noted
that the valence form of Cr(VI) is 500 times more
harmful and carcinogenic than the Cr(l1l) form and
has a significant effect on the human body.
Phytomeditation meets all criteria and offers a
rational solution. Among them, Azolla caroliniana is

a fast-growing, free-floating and nitrogen-
determining fern (Brooks and Robinson, 1998;
Cheng, 2003; Prasad and Freitas, 2003; Suresh and
Ravishankar, 2004; Srivastva et al., 2008; Dhir et
al., 2009a; Dhote and Dixit, 2009; Marques et al.,
2009; Rai, 2009, Sh. Azimov et al., 2022). It has
been described as an excellent candidate for the
filtration of heavy metals from industrial wastewater
(Arera et al., 2006; Umali et al., 2006). Scientists of
Uzbekistan A. M. Muzaffarov, T. T. Taubaev, M.
Abdiev. Dj. K. Kutliev, R. Sh. Shayokubov, S. B.

Buriev, H. Berdikulov, S. Khojjiev, T. N.
Kholmuradova, D. A. Mirzaeva (Mirzaeva et al., |,
2020a) conducted scientific research under

purification of wastewater on the basis of high algae
from different salts, pesticides, heavy metals and
radiation metals and made a significant contribution
to the development of the industry.

And they also introduced research into the
classification of higher algae, the technical
parameters of their cultivation, the establishment of
the physicochemical composition of macrophytes,
biological fertilizers from higher algae in
agriculture, feed production, oil and gas processing
and storage, oil and gas farms, poultry farms, as well
as the development of biological technologies
wastewater treatment (Khujamshukurov et al., 2011;
Mirzaeva et al., 2020b; Abdinazarov et al., 2018 and
Shakirova et al., 2021).

However, studies on the biological treatment of high
chromium (Cr) tanneries wastewater based on algae
have not been conducted.

Therefore, it is important to combine the biological
treatment of wastewater from tanneries with
physical and chemical methods.

The purpose of the work
Study of the role of macrophytes in the process of

bioremediation purification from chromium (Cr)
from technical wastewater from tanneries.

433



Int.J.Curr.Microbiol.App.Sci (2022) 11(02): 432-440

Materials and Methods

Higher algae (Azolla caroliniana Willd., Lemna
minor L., Pistia stratiotes L., Eichhornia crassipes
Solms.) and chromium (Cr) wastewater from a
tannery were chosen as objects of study.

The retention parameters of chromium in water were
determined by atomic spectroscopy (GOST 31956,
2012, Method for determining the elemental
composition of natural mine waters by ICP-MS).

The calculation of the statistical error, mean,
confidence intervals, and standard deviations from
the experimental data was performed using the
computer program STATISTICA 6.0 and standard
methods. The statistical significance of the results
was determined using Student's t-test.

The work was carried out on the basis of the
Department of Biotechnology of the Tashkent
Institute of Chemical Technology, Uzbekistan.

Results and Discussion

The article is devoted to the study of the process of
purification of wastewater from tanneries from
chromium and other chemicals using high algae
based on modern scientific and technical knowledge.
In particular, the sensitivity of higher algae to
chromium, which was identified as the main object
of study, was studied (Fig. 1).

Study showed the resistance of macrophytes to
chromium in the amount of 1.0 mg/l Azolla
caroliniana on the 2-7th day of cultivation was
86.7%; 42.1%; 27.1% and 6.32%, respectively,
viable. Compared to control 1, it showed a decrease
of 12% on the second day of growth and 26.1% on
the 7th day of growth. It was found that over the
same period, the survival rate of duckweed was
3.21% at 5 days of growth compared with other
macrophytes. On the 7th day of observation, it was
noted that the culture was completely necrotic, the
roots began to rot. Lemna minor, Pistia stratiotes
and Eichhornia crassipes were completely necrotic

on the 7th day of observation, while Azolla
caroliniana was completely necrotic on the 10th
observation day. During the study, it was noted that
Azolla caroliniana had a relative resistance among
macrophytes in terms of resistance to chromium (1.0
mg/l).

Therefore, Azolla caroliniana was selected as the
main object for further research. In subsequent
studies, the development rate of A. caroliniana was
studied in fresh water without a nutrient medium at a
high chromium content (Fig. 2).

According to the obtained results, with an increase
of the concentration of chromium, the growth rate
Azolla caroliniana begin decrease ((mg / 1))
0,5—-0,87%, 1,0~0,68%, 1,5—0,59%, 2,0—0,50%,
2,5—0,46%, 3,0>039%) and biomass correlations.

In particular, on the 10th day of growth at a
concentration of 0.5 mg/l, 1150.9 g of biomass per 1
m? was formed, and at a concentration of 3.0 mg/I -
only 1.79 g of biomass.

An interesting aspect of the study was the very low
biomass with a survival rate of 0.52%. The reason
for this was the use of tap water in the culture
medium and the addition of a certain amount of
chromium. The tolerance of Azolla caroliniana to
high concentrations of chromium and its sorption
properties for chromium can be explained by the
absence of macro-, microelements and mineral salts
in the nutrient medium.

In our next study, the chromium uptake rates from
the wastewater containing chromium with different
concentrations of Azolla caroliniana were analyzed

(Fig. 3).

According to the results, the initial condition of the
experimental options section was 4.37 mg / | on the
3rd day of growth of chromium-containing
wastewater with an average of 4.87 mg / I, an
average of 3.81 mg / | on the 7th day, and 3.34 mg /
| on the 10th day, and on day 14 it was found to
decrease to 2.34 mg / I.
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Table.1

Elements | Weight, % | oeweight,%
0,28
0,50 0,08

0,23

~Cr | 05 | 016

Table.2

Elements | Weight, % | o weight,%0

 Na | 2313 | 054
1.09 0.30 |
|

Table.3
Element = Weight, % @ ¢ weight,%




Survivalrate,%o

Survivalrate, %
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Fig.1 Tolerance of macrophytes to chromium (6") (1.0 mg /1)
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Fig.3 Assimilation of chromium in wastewater by Azolla caroliniana.
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Fig.4 Chromium storage of Azolla caroliniana biomass grown for 10 days, mg/ g
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Fig.5 Chromium storage of Azolla caroliniana biomass grown for 14 days, mg/g
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Fig.7 Storage of mineral salts of Azolla caroliniana biomass grown for 14 days, mg/ g

500um

The growth of Azolla caroliniana, Lemna minor,
Pistia stratiotes, Eichhornia srassipes in water
containing chromium (Cr®") has been comparatively
studied. The chemical composition of the tannery
effluents was determined at the beginning and after
the physicochemical treatment. An adapted culture
of Azolla carolina, resistant to 30% chromium, was
obtained based on a high chromium content
(handicraft water and plant effluents) and its
viability was determined ((mg/l) 0,5—0,87%,
1,0—-0,68%, 1,5—0,59%, 2,0—~0,50%, 2,5—0,46%,
3,0039%). Azolla carolina has been found to
reduce the chromium content (from 4.87 mg/l
chromium to 2.34 mg/l) in wastewater containing
chromium at various concentrations. For the first
time, the ability of sorption of chromium on average
0.56-1.09 mg/g relative to the dry mass of Azolla
has been shown. Growth of Azolla, an accumulation
of sodium was found 27.92 mg/g on the 7th day,
36.72 mg/g on the 10th day, chlorine 1.67 mg/g on
the 7th day and 47.69 mg/g on 10th day.
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