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Fig. 1. The pilot for microalgae culture
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Entrance Preliminaril Secondar
to the Y Y
Parameter Units treat ¢ treated treated
re;lzlnfn effluent effluent
TSS mgL! 275 102 2
BODS mgL"! 205 136 58
COD mgL! 410 272 16
TN mgL! 35 35 0.8
TP mgL! 3 3 1.5
pH - 7.8 7.8 8.1
Turbidity FAU 112 102 7.6

Table 1- Quality of wastewater inlet flow, primary and
secondary sedimentation unit of Sari treatment plant

4. Field emission - Scanning electron microscopy
5. X-ray Diffraction
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2. Aminopropyltriethoxysilane
3.Fourier Transform Infrared
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Table 2. Levels and coded factors for optimal microalgae
growth

Ky =V Lux olie Y ol Siolesl 53 € gas Ol s @
ST b ol e 0 Xg= /) grflit X, =)0%
a5 V0 gles (45U B Jses Ko OO/0 Jsles)
oS N ke 4y s IS gl ssle il e 5 51 S sl
&_JJ&_wamdjb);)ugwlcé\ﬁﬁ.;ﬁ):ﬁ));
DB SO VY 5 el VY Ll S 5 asls co
RGN

g bl aen dile iS55,V Dde £ gaes o
St o O S5 leslinal bdd el ga (535,000
ozl a3 (S 0le Gl L5 (V) 5 el
:xuducf)ﬂ;)fq.l:.auéuéwg‘é\

Y =Co+ CiL + C,T + C3N + C1,LT + C3LN + €55 TN

+C1 L2 + CT? + C33N? +C; 53 LTN+ C;1,L°T+
C113T°N + Cy5,LT?



b‘)@_ﬁ‘dym’g%)‘s% M}nﬁ-’-‘

) 2 MBAC) 50 JS 5l 03la il 6

Chlorella sorokiniana pa.91 >, ! b Cla.ﬂ Doy el b 1 b o] APRES

1:)1;) Light Temprature MgAC CDW14  Growthrate Chlorophyll Carotenoid
Runs (lux) (°C) (gL  (mg/mlit) (day™) (ugr/milt) (ugr/milt)
1 3000 25 0.1 0.448444 0.178527 2.31716 0.830672
2 3000 15 0.1 0.314745 0.152946 2.15132 0.928695
3 3000 25 0.1 0.448444 0.178527 2.31716 0.830672
4 3000 25 0 0.165906 0.106314 0.3466 0.270766
5 4000 20 0.05 0.503894 0.186931 3.01296 1.00138
6 2000 20 0.05 0.326236 0.155542 1.98352 0.386604
7 3000 25 0.1 0.448444 0.178527 2.31716 0.830672
8 3000 25 0.1 0.448444 0.178527 2.31716 0.830672
9 2000 20 0.15 0.345753 0.159746 2.02248 0.277557
10 5000 25 0.1 0.461394 0.18058 2.85392 0.514067
11 4000 20 0.15 0.320764 0.154318 2.28464 0.955331
12 2000 30 0.05 0.486383 0.184382 2.79052 0.324844
13 4000 30 0.05 0.457564 0.179979 2.69516 0.652959
14 2000 30 0.15 0.394454 0.16927 2.31092 0.283799
15 3000 25 0.1 0.448444 0.178527 2.31716 0.830672
16 3000 35 0.1 0.370012 0.164649 2.35004 0.470351
17 3000 25 0.2 0.501705 0.186617 2.8904 0.685637
18 3000 25 0.1 0.448444 0.178527 2.31716 0.830672
19 4000 30 0.15 0.450815 0.178908 2.39436 1.02385
20 1000 25 0.1 0.310367 0.151931 1.90372 0.749776

Table 3. Designed experimental runs and its responses for Chlorella sorokiniana pa.91
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Fig. 3. Results of FT-IR analysis of MgAC a) Peaks
detected in nanomaterial spectrum, b) Possible organic
matter based on spectrum standards and peaks
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Fig. 2. Fe-SEM images of the magnesium aminoclay
nanomaterial (MgAC)
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Abstract

Nanoscience is one of the most important borders and the development of research in modern science.
Nanoparticles (NPs) offers many advantages because of their unique physical size and nature. Because the
extensive NPs application in biomedical, biotechnology, engineering, material science, and environmental
fields, a lot of attention has been given to prepare for various types of NP. Water is one of the maximum critical
basis in our life that need to be conserved due to the increased population. Industrial and human activity causes
an increase in biological and chemical contaminants. Availability of water and its utilization by 2030 may be
a 40% water deficit. Conventional methods are generally applied to wastewater treatment through dripping
filters and efficient activated mud eliminates organic pollutants but is not practical for inorganic problems.
However, it is necessary to develop a profitable approach to treat wastewater and reach nutritional recovery.
Due to considerable carbon removal, high on-site biomass, and lipid production compared to traditional
agriculture, and a wide range of final products, recent research has focused on the facile commercialization of
Microalgae by increasing productivity and cost-effectiveness. Nowadays, wastewater is used as an inexpensive
and easy-accessible culture medium rather than expensive culture medium synthesis on large scale, therefore,
simultaneous wastewater treatment and production of biodiesel from microalgae can be considered
sustainable, cost-effective, and environmentally friendly approach. The advantage of using microalgae is that
they grow in watery media and unsavory water on non-arable ground, have fast growth possible and many
species have an oil amount in the dry weight range of 20 to 50% biomass, bio fixation of waste CO2, obtained
nutrients from wastewater. The magnesium amino clay (MgAC) nanoparticle, which Mann introduced, is
attractive among other nanoparticles in enhancing microalgae growth due to the functionality of propyl amine,
structure, and high disparity in water. In this regard, the present study is aimed to optimize the growth and
biomass quality of Chlorella sorokiniana pa.91 microalgae from Sari wastewater culture medium using
Magnesium Aminoclay nanomaterial (MgAC). In this study by application of the surface response method -
central design, the effect of temperature, light intensity, and nanomaterial concentration was investigated on
the parameters including the dry weight of biomass on the seventh day, specific growth rate, chlorophyll, and
carotenoids in wastewater after 12 h exposure to visible light. Under 37 umol photons, m? s™' radiation
intensity, and in the presence of 0.05 g/L of magnesium aminoclay NM at 20 ", the optimal condition including
biomass dry weight, specific growth rate, chlorophyll, and carotenoids increased by 47.13, 30.26, 81.33 and
36.47% respectively compared to the control sample. Also, to make the present study feasible, the test
conditions were performed in real wastewater. Producing high biomass concentrations under the influence of
MgAC-NPs. By using MgAC-NPs in small amounts, in addition to increasing the growth rate, we obtained
the treatment of wastewater and increased microalgae lipids. Furthermore, the mechanism for pigment
production as specific production per cell, and lipid extraction is explained based on physiological
characteristics and C. S P.A 9]. In addition, by using MgAC-NPs and reducing the temperature and light
intensity, we also saved energy.
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