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The article discusses the possibility of integrating multiple methods of
biotechnology, namely the elimination of oil pollution using biodegradation,
biosorption of heavy metals, obtaining of microbial nanoparticles, technology of
microbial fuel cells and others. Authors defined conditions and features of their
possible integrated application.
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The definition “microbial biotechnology” assumesus microbial cultures for
the production of the final product or their useddferent stages of the industrial
process.

Modern biotechnology is used in the manufacturph@rmaceuticals, food, fuel,
materials, but more often it is about complex orga@ompounds and raw materials
of plant or animal origin.

The aim of this article is estimation of possibieegration of some methods and
approaches of microorganisms application for treatnof inorganic minerals and
raw materials, as well as environmental technokgie

The problem of energy supply is especially actadéy. The microbial fuel cells
technology becomes widespread in use. This is grgssive and perspective way of
generating electricity, the essence of which Ireshie fact that microorganisms are
used as catalysts for the oxidation of organic iandganic substances to produce an

electrical current.



Separately should be mentioned the achievementsanbbial biotechnology in
the biodegradation of oil spills arising from acans at mining installations or
during transportation of liquid hydrocarbons. Todsych problems are tasks of
ecology that still not fully solved. Many authoravie referred to the successful use of
microorganisms [1-4].

Biodegradation of petroleum products whenever meguindividual solutions
related to the nature of pollution and the envirentn Respectively, different
approaches can be used to solving problems refatet spills: adding to the soil or
water cultures of microorganism [1, 2] or addingnerals simultaneously with
cultures of microorganisms: nitrogen, phosphorustagsium [3] and others;
application of microbial fuel cell technology toetloil pollution or the use of special
biosorbent agents [4].

The use of microorganisms biomass to solve ser@gronmental problems
such as oil spills partly results in damaging obsystem as introduction of
significant amounts of organisms biomass not tygmathe treated area.

Microorganisms and biosorbents used for the bictiggion of oil and
petroleum products can also be used for cleaniqgaireatment of certain materials
during their production.

However, it is known, that the use of consideraim®unts of microbial biomass
or biomass of algae and fungi capable to affecetiwdogical balance.

On the other hand, the unwanted growth of bacterile fuel, oil and lubricants
(Fig. 1) can lead to machine and mechanisms failuwresome cases, to solve this
problem different biocides are used. In comparisth biocides biological methods
for the regulation of ecosystem recovery are mafe.s

Biosorption of heavy metals and other harmful irdas waste using
biomass of bacteria, fungi and algae are widelyduaad studied by many
scientific schools [5-8, 15]. For example, it isokm that the population of algae
with a high efficiency capable of binding a widenga of metals of 100 mg of
metal per 1 g of dry biomass [21].



Figure 1 Bacterial growth in kerosene

In particular, biosorption of metal is used in thevelopment of methods of
extraction and beneficiation of ores and metalssfaving problems related to the
removal and cleaning of wastes containing heavyalsieBiosorption and bioleaching
are well established as industrial methods foralinnent of ores, purification and
recycling of industrial wastewater.

The interaction of microorganisms with metals (RAyand microbial reduction

of metals from solutions were considered in [61(],
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Figure 2 Bacterial growth on metal surface




Accumulation and immobilization of heavy metalsrhicroorganisms or their
associations and microbial extraction of heavy teefeom the wastewater are
considered by the authors almost as versatile fools/orking with many chemical
elements [13-15].

Use of bacteria in materials science can be atethto more exotic fields of
application. In this area, as a rule, the use oatirspectrum biocides allows to avoid
the destruction associated with biological corrosidicrobiological methods are
used to improve the properties of building mater{dl6, 17] and in other fields of
material science.

Immobilization of microorganisms and their metalltsan the form of
nanoparticles is also of great researchers inteoeksty [9, 10]. It is known, that
aerobic bacteria of the gendsacillus widely used in medicine and agriculture are
capable of reducing Agions to AJ and accumulate metal nanoparticles of 5-15 nir
size [22]. Lactic acid bacteria of the gerimtobacillus promote the formation of
nanoparticles of titanium, gold and silver from firecursor ions [23, 24].

Nowadays cultures of microorganisms are used toufaature the materials
and their components, while data on successes el@beid production are less
common than the works devoted to biosorption aratldgradation of hazardous
industrial waste. For example, attempts to treatsiwface of materials by culturing
bacteria directly on the surface had only limitedcess [11, 12]. Immobilization of
the desired substances may, however, be accompayniatwvanted mineralization of
other compounds in exceeding desired volume.

Each type of bioprocess we have mentioned, may isweork cycle duration
different from others. For example, the procesdiokorption of heavy metals or
nanoprecipitates formation can only take a few naay5, 9, 10]. Biodegradation of
oil can last for days and weeks. Microbial fuels€@leed to be more long-lasting and
research in this area [4, 18-20] usually requires ter even hundreds of days of
exposure. Such differences require different teldgical approaches for

bioprocesses implementation, the different inoeaamodes, reagent and nutrients

supply.



If we consider several types of parallel bioproesssometimes they can be
complementary.

Some wastes and by-products — the biomass of migaasms and
biosorbents also require utilization. An examplethe yeast biomass which is a
byproduct of alcohol production. It is possibleuge yeast biomass for biosorption of
heavy metals from solutions or as part of the biesiet. Disposal of microbial
biomass simultaneously — the organization of caristaplacement of biosorbent
with fresh. Thus, the efficiency of uranium sorptidbiomass by dead yeast
Saccharomyces cerevisiae cells is 0,58 mmol/g and zinc — 0,56 mmol/g. Isviaund,
that 60 % of the uranium adsorbed in the first 1butes of microorganisms contact
with a solution of metal [25].

Issues of control and regulation of microorganispecses diversity and
biomass at work in the open soil can be resolveadnly by the use of biocides, but
also the introduction of microbial cultures.

Outlined above data about the features of the iatem of different methods
of microbial biotechnology certainly have concise@acter. The authors only have
attempted to analyze accumulated over the pastldeaxtensive factual material in
order to select and group the most promising metlobépplied microbiology with a

view to their possible technological integration.

CONCLUSIONS

Summarizing the data about the features of thgiat®n of several methods
of microbial biotechnology, we can conclude abt& prospect of engineering and
applied research in this field. These works areaaly carried out at the department of
biotechnology of the National Aviation University2ositive results have been
obtained on the isolation of bacteria-destructofrsfuel, formation of microbial
nanoparticles of heavy metals, utilization of ydaisimass — waste of the some food
industries.

Integration of several methods within a single picictbn can help to improve

the concept of sewage treatment of industrial ents with increasing of their



environmental safety. Also, the combined use ofineques such as biosorption and
biodegradation, microbial fuel cells, bioleachingncgenerate a more universal

solutions to contemporary environmental problems.
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AHAII3 JTEAKUX ACHHEKTIB 3ACTOCYBAHHA MIKPOOPI'AHI3MIB JlVIA
ObPOBKH HEOPI'AHIYHHUX PEYOBHH I MIHEPAJIIB

B.I'.JIA3APEB, A. B. IPA’KHIKOBA, B. I. KAPIIEHKO

Hayionanvnuii asiayitinuu ynisepcumem, m. Kuis

YV cmammi ob6eoeoproemvca moodicaugicms  inmezpayii  0eKiibKox Memoois
biomexnonoeii, a came. JniKioayis HAGMOsUx 3a0pYOHeHb 3a O00NOMO20I0

biodecmpykmopia,  0iocopoOyis  8aMNCKUX  Memauie, OMPUMAHHA  MIKPOOHUX



HAHOYACMUHOK, MEXHON02I MIKPOOHUX NATUBHUX eleMenmie ma iH. Bushaueno
YMO8U Ma 0COOAUBOCHIT IX MONCIUBO2O CYMICHO2O BUKOPUCMAHHSL.
Knwuoei cnosa. Oiocopbyis, nanusHull eieMeHm, 8adXCKi  Memanu,

HAHOYACMUHKU, YMULI3ayis, iHmezpayiss Memoois.

AHAJIN3 HEKOTOPBIX ACIIEKTOB IIPUMEHEHHUA
MUKPOOPI'AHHU3MOB JlV/IA IIEPEPABOTKH HEOPI'AHUHYECKHUX
BEIIIECTB U MUHEPAJIOB

B.I'.JIA3APEB, A. B. [IPA’JKHUKOBA, B. . KAPIIEHKO

Hayuonanonwiti asuayuornnwvii ynusepcumem, 2. Kues

B cmamuve ob6cyocoaemces 603modcHOCmMb UHMEZPAYUU HECKOTILKUX Memo008
OuomexHono2uU, a UMEHHO. JUKEUOAYUs He@DMAHbIX 3a2pA3HeHUl Npu NOMOwU
OuoOecmpykmopos, OuUocopoyuUsi MaAdXCeNbIX Memalog, NONYYeHUe MUKPOOHBIX
Hamoyacmuy, mexHoni02us MUKpOOHbIX MONIUBHBIX 27emeHmos u op. Onpeoenenbl
YCI08UA U OCODEHHOCMU UX BO3ZMONCHO2O COBMECMHO20 UCNOJIb308AHUS.

Knroueevie cnosa:. Ouocopbyus, moniusHulli dj1emMeHm, msidicenvle Memaiibvl,

HaxnodYacmuysl, ymuiusayusl, unmezcpayusl Memooos.



