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PE3IOME

B monorpadusra ca pasrienaHu TeMH, CBbP3aHU C poJsiTa Ha CyidaT-peayluupaiure 0akrepuu
(CPB) B OHMOreoXMMHYHHUS KPBIOBpaT Ha cspara, pasrpakIaHETO Ha OpPraHWYHH BEHICCTBA B
aHaepOOHM YCIIOBHS, MECTOOOMTAaHHETO M Kiacu(puKauusaTa Ha cyidar-peayupainTe 6akTepHH.
[IpencraBenu ca pe3yiTaTd OT MPOyYBAHE Ha BIMSHUETO HA BXHHUTE (PAKTOPH Ha cpelmaTta BBPXY
aktuBHocTTa Ha CPb M ckopoctra Ha mpoueca kato pH, Temneparypa, BUJ U KOHLIEHTpalUs Ha
JOHOPU M KpalHU aKIENTOPHU Ha EJIEKTPOHHW, KOHIIEHTpAIMs Ha TEXKH MeTand. BriusHuero Ha
¢dakTopuTe Ha cperaTa € H3CIEIBAHO KAaKTO B KOHTPOJHpPAHU JAaOOpAaTOPHM YCIOBHUSA MpU
MIEPUOIMYCH PEKUM Ha KYJITHBHPAaHE, Taka B ChOPHKCHHUS HA aKTHBHU W MACHBHHU CHUCTEMHU 32
MIPEYNCTBAHE HA BOJIU, 3aMbPCEHH C TEKKHM METAJIU NPH HENMPEKbCHAT PEKUM Ha paboTa. Bxiouenu
ca JaHHHW OT peAHIla XMMUYHH W MUKPOOHMOJIOTWYHH M3CIICBaHUS C M3IOJI3BAaHE HA JJOHOPUTE Ha
€JIEKTPOHU JIAKTaT W aleraT, KOUTO Ce SBABAT HAM-NMPEINOYMTAHUTE M3TOUYHHUIM HA BBIVIEPOI U
eHeprus 3a jaBere rpynu Oaktepuu — CPbB, okucisBany HEMbJIHO OPTaHUYHUTE CHEIUHEHHS 0
anerat u CPb okucnaBamu mbiHO opraHuyHute cbenunenus a0 COz. Ilocnegnarta rnmaBa Ha
MOHOTpadusTa € MocBeTeHa Ha e)EeKTHBHOCTTA HA JUCUMUIIATUBHATA MUKPOOHA CylI(aT-peayKius
B aKTHBHHM M MACUBHM cucTeMH. [IpeacTaBeHu ca nmpuMepH 3a IpedrcTBaHEe Ha BOJM, 3aMbPCEHU C
TEXKH METAJIM U apCeH MPHU pealn3anusaTa Ha mporeca B cyn(uaoreHeH OMopeakTop U B MaCHBHH
OMOXMMHUYHU PEAKTOPH.
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ABSTRACT

The monograph discusses topics related to the role of sulfate-reducing bacteria (SRB) in the
biogeochemical cycle of sulfur, the degradation of organic matter in anaerobic conditions, the habitat
and classification of sulfate-reducing bacteria. Results of a study of the influence of important
environmental factors on the activity of SRB and the rate of the process such as pH, temperature, type
and concentration of electron donors and final acceptors, concentration of heavy metals are presented.
The influence of environmental factors has been studied both in controlled laboratory conditions
under periodic cultivation mode and in active and passive systems for treatment of water,
contaminated with heavy metals under continuous operation mode. The monograph includes data
from a number of chemical and microbiological studies using the donors of electron lactate and
acetate, which are the most preferred sources of carbon and energy for the two groups of bacteria -
SRB, which oxidize incompletely organic compounds to acetate, and SRB, which completely oxidize
organic compounds compounds to CO,. The last chapter of the monograph is dedicated to the
effectiveness of dissimilatory microbial sulfate reduction in active and passive systems. Examples of
the treatment of water, contaminated with heavy metals and arsenic in the realization of the process
in a sulfidogenic bioreactor and in passive biochemical reactors are presented.

Hayuynu nyOaukanum B u3JaHHs, KOUTO ca pedepupanm u HHIAEKCMPAaHU B
CBETOBHOU3BECTHH 0a3u JaHHU ¢ Hay4YHa nHopManus (mo rpyna nokazarenau I')

I11.2. Bratkova S., Lavrova S., Koumanova B., Angelov A., Nikolova K., lvanov R., Treatment
of wastewaters containing Fe, Cu, Zn and As by microbial hydrogen sulfide and subsequent
removal of COD, N and P, Journal of Chemical Technology and Metallurgy, Vol. 53, 2, 2018,
pp. 245-257. ISSN 314-7471 (print) ISSN 1314-7978 (on line), (Scopus).

Bbparkosa C., Jlasposa C., KymanoBa b., Auresios A., Huxkososa K., UBanos P., IIpeuucmeane
Ha 600u, cvovprcawu Fe, Cu, Zn u As upe3 MuKkpooHo npooyyupamn cepoeooopoo u nociedsauo
omcmpanseane na XIIK N u P, Cnucanue: Journal of Chemical Technology and Metallurgy,
Tom 53, 2, 2018, cTp. 245-257. ISSN 314-7471 (print) ISSN 1314-7978 (on line), (Scopus).

PE3IOME

Kucenn apenaxknu Boau (pH 2,6 - 2,8), sambpceenu ¢ Fe 200 mg/l, Cu 25 mg/l, Zn 25 mg/l u As 15
mg/l ca mpeuricTBaHu B 1abopaTopHa MHCTaNAMs. J{u3aiiHbT HAa MHCTANAIMATA BKIIOYBA aHAEPOOCH
CylA(uIOreHeH OHOPEeaKTop, XUMHUECKH PEaKTop, aepo0CH PeakTop C aKTUBHA yTaiiKa, aHaepOOCH
OMOGUITHP M peaKTOp TUM BIIAXKHA 30HA C BEPTUKAJICH MTOTOK, CBbp3aHu nocienosarento. Cymdar-
penynupamuTe OakTepuu ca WUMOOWIM3HpaHH B OMO(HIM, TPUKPENICH KbM YaCTHUIM 3€0JIUT B
aHaepoOHMs OuopeakTop. bakrepunre ca KynTHBHpPAaHH Ha XpaHUTEIHA Cpeia, ChbpiKallla JaKTaT
KaTo M3TOYHUK Ha BBIJepon W eHeprus. OmpenencHo € BIMSHUETO Ha CHOTHOIIEHUETO OOII
opranuueH Bbriaepo:cyiadaru 0.43, 0.54 0.64 BbpXy ckopocTTa Ha MUKpOOHATA CyI(aT-peayKIus.
OTcTpaHsBaHETO HA 3aMBPCUTEIINTE € MOCTUTHATO B XUMUYECKH PEAKTOP Ype3 yTassBaHE ¢ MUKPOOHO
renepupat HzS. Jlanuute or SEM/EDS 1 pentrenoBata nupakius 10Ka3BaT, ye TEKKUTE METAIN
ca yTaeHH TJaBHO Mmoja (opmara Ha CHOTBETHHTE Hepa3TBOpuMH cynpuan. KoHcTpyknmsra Ha
nabopaTopHaTa HHCTalalMs MO3BOJsBAa €(EKTUBHO OTCTPAHSABAHE HA OCTAThUYHU OpPraHUYHU
CBEIMHEHUS U CEPOBOIOPO/I, KAKTO ¥ TPOTHYAHE HA TIPOIIECUTE HUTPU(DUKAIUS U ICHUTPUPUKAIIHSL.
JIokstaBaHUAT METO/| 32 IPEUYMCTBAHE MMO3BOJISIBA OTCTpaHABAaHETO Ha TekKU Metanu, XIIK, N u P
ot oriapunu Boau nox [T/IK 3a Boam, mpeqHa3HaueHH 3a M3IIOJI3BAHE B CEIICKOTO CTOMAHCTBO W/WITN
MIPOMHIIIEHOCTTA.

ABSTRACT

Acid drainage wastewaters (pH 2.6 - 2.8) contaminated with Fe 200 mg/I, Cu 25 mg/l, Zn 25 mg/l,

and As 15 mg/l were treated in a laboratory-scale installation. The installation design includes an
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anaerobic sulfidogenic bioreactor, a chemical reactor, an aerobic activated sludge reactor, an
anaerobic biofilter and a vertical flow constructed wetland reactor, connected in series. Sulfate-
reducing bacteria were adhered in biofilm, which is immobilized on zeolite particles in the anaerobic
bioreactor. The bacteria were cultivated on a medium containing lactate as a source of carbon and
energy. The influence of TOC/SO4> ratios 0.43, 0.54 0.64 on the rate of the microbial sulfate-
reduction was determined. Pollutants removal was achieved in a chemical reactor by sedimentation
with microbially produced H.S. SEM/EDS data and X-ray diffraction analyses proved that the
precipitated heavy metals are mainly in forms of relevant insoluble sulfides. The design of the lab-
scale installation makes possible efficient removal of the residual organic compounds and hydrogen
sulfide as well as the processes of nitrification and denitrification to occur. The reported treating
method allows the removal of heavy metals, COD, N and P from wastewaters below the permeable
level for water intended for use in the agriculture and/or industry.

I111.3. Georgieva T., Evstatieva Y., Savov V., Bratkova S., Nikolova D., Assessment of plant
growth promoting activities of five rhizospheric Pseudomonas strains, Biocatalysis and
Agricultural Biotechnology, Vol. 16, 2018, pp. 285-292, Online ISSN: 1878-8181, (Scopus).

I'eoprueBa T., EsBcratueBa $I., Casos B., bparkoBa C., HuxoaoBa /I., Ouenxa na
cmumyupaniu pacmedica Ha pacmeéHusama adKmueHocmu Ha nem pusocd)epuu wama om p.
Pseudomonas, Cnucanue: Biocatalysis and Agricultural Biotechnology, Tom 16, 2018, cTp. 285-
292, Online ISSN: 1878-8181, (Scopus).

PE3IOME

MHoro mamoBe OT pa3JIM4YHU BHJIOBE, NMpUHAISKANM KbM poJ Pseudomonas ca nokazaHu KaTo
BOXHU PU300AaKTEPHH, CTUMYJHUpAIIM pPACTeKa HAa PACTCHUATA, IMOPAAU CIIOCOOHOCTTa UM Ja
pa3TBapAT Ha XpaHUTETHU BEIIECTBA, Ja MPOAYLHUPAT pa3IMyHU METaOONIUTH W EH3UMH, Ja
MPUTEKABAT AHTUMUKPOOHU aKTHMBHOCTU M Jp. B HacTosAmOTO M3ciieaBaHe MeT pu3ocepHu mama
ot p. Pseudomonas ca xapakTepusupaHu ¥ HACHTU(QHUIMPAHU KATO MOTEHIMATHU PH30CHEPHU
OakTepuH, CTUMYJHUpAIIN pacTeka Ha pacTeHudra. [IpodpmrbT Ha acuMuinanus Ha cyoctpatu (API
20NE) u nykneotuauute nocienoBaTesHocT Ha 16S rRNA ren ca nznonsBanu 3a uaeHTuGuLIrpane
Ha YeTHUpH ImaMa pusochepHu u3onata. M3cneaBanuTe maMoBe Moka3BaT cnenuduyueH npopui Ha
aKTUBHOCTH, CBbP3aHU C AUPEKTHU U WHIUPEKTHH MEXaHU3MHU 3a MOJ0OpsiBaHE HAa pacTeka Ha
pacrenusita. llambr PS. putida BTCC1046 moka3a KOMILIEKC OT aKTUBHOCTH, CTHMYJIHPAIIH
pacTexxa Ha pacTeHUATA, BKIIOYMUTEIHO CHOCOOHOCT 3a MOOMIM3UpaHe Ha P, mpou3BoaCTBO Ha
docharazy W JNIUTUYHKM EH3UMH, TPOU3BOACTBO HAa CHUACPOPOPH M AKTHBHOCT Cpelly JiBa
Oaktepuanuu uronarorena. Jpyrusat mam Pseudomonas sp. 1S4 ce mposiBu kKato OHOAreHT Che
CHJIHO TPOTHUBOI'bOMYHO jeiicTBue. M3cnensanute mamoBe Pseudomonas mmar moreHmuan 3a
U3II0JI3BAHE B CEJICKOTO CTONAHCTBO KAaTO OMOAreHTH.

ABSTRACT

Many strains form different species of genus Pseudomonas are proven as important plant growth
promoting rhizobacteria, because of their ability to solubilization of nutrients, producing of different
metabolites and enzymes, antimicrobial activities, etc. The five rhizospheric Pseudomonas stains
were characterized and identified as potential plant growth promoting rhizobacteria (PGPR) in the
present study. Substrates assimilation profile (APl 20NE) and 16S rRNA gene nucleotide sequences
were used for identification of the four strains rhizospheric isolates. The studied strains demonstrate
the specific composition of activities associated with direct and indirect mechanisms of plant growth
promotion. The strain Ps. putida BTCC1046 showed a complex of PGP-activities including ability
for P-solubilization, production of phosphatases and lytic enzymes, siderophore production and
activity against two bacterial phytopathogens. The other strain Pseudomonas sp. 1S4 is considered as
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bioagent with strong antifungal activity. The investigated Pseudomonas strains have the potential to
be used in agriculture as bioagents.

I11.4. Zaneva-Dobranova, E., Hristov, N., Bratkova, S., Methodology for assessing a potential
surface hydrocarbons leakage from faults, International Multidisciplinary Scientific
GeoConference Surveying Geology and Mining Ecology Management, SGEM, 2019, Vol. 19
(1.2), pp. 993-1000, (Scopus).

3aneBa-/lo0panoBa, E., XpucroB H, BparkoBa C., Memooonozua 3a oyenka Ha nomenyuanno
HO6BLPXHOCMHO  U3MUYAHE  HA  6b21e6000poou  om  pasnomu.  MexKIyHApOAHA
MYJTHIMCUMINVIMHADHA Hay4YHAa KOH(epeHUUs 32 re0 HAYKH M MHHHO-€KOJOIrHYeH
MeHnKMBHT (SGEM 19), 2019, Tom 19, 1-2, erp. 993-1000, (Scopus).

PE3IOME

PaGorara mpencraBs W Baiuaupa METOMOJIOTHS 3a OILIEGHKA Ha TMOBBPXHOCTHO pa3ceiiBaHe Ha
BBIJICBOJIOPOJIM, KOETO c€ HaOmogaBa B OJM30CT 70 NPUPOAHH OOCKTH U TEXHOJIOTHYHHU
C’bOp’b)KeHI/IH. Pe3y.HTaTI/ITe oT HpI/I.HaI‘aHCTO Ha Ta3u METOAWKa MOoTraT Aa C€ U3I10JI3BAT HpI/I OILICHKaTa
Ha TIOTEHIIMAIHUTE PHCKOBE 3a OKOJIHATA Cpejla, CTEICHTa Ha 3aMbpCSIBaHE HAa OKOJIHATA cpeja,
30HUTC HA BJIIUSIHHUC HA 3aM’prHBaHe n ,Z[p., KaKTO U HpI/I HpeanHeMaHe Ha aZICKBATHU ﬂeﬁCTBHH 3a
MPEIOTBPATSIBAHE HA BH3MOXKHH aBAPUIHU CUTYAIIHH.

ABSTRACT

The work presents and validates the methodology for assessing surface hydrocarbon dissipation
which is observed in the vicinity of natural sites and technological facilities. The results of the
application of this methodology can be employed in the assessment of the potential environmental
risks, the degree of environmental pollution, the influence areas of pollution, etc. and in taking
adequate actions to prevent possible emergency situations.

111.5. Savov P., Vatzkitcheva M., Velichkova K., Kolev N., Genova P., Nikolova K., Bratkova
S., Influence of Vegetation on the Thermal Balance of Different Soil Types Used for Recultivation,
Ecologia Balkanica, 2019, Vol. 11, Issue 1, pp. 127-136. ISSN: 1314-0213, Online ISSN: 1313-
9940, (Scopus).

Casog II., Baukuuea M., Beaimukona K., Kosaes H., I'enona Il1., HuxosnoBa K., bparkosa C.,
Bnuanue na pacmumennocmma 6wpxXy mONIUHHUA 0ANAHC HA PA3IUYHU MUNOBE NOYEU,
usnoazeanu 3a pexyrimusayus, Cnucanmne: Ecologia Balkanica, 2019, Tom. 11, Cs. 1, cTp. 127-
136. ISSN: 1314-0213, Online ISSN: 1313-9940, (Scopus).

PE3IOME

[IpoBeneHn ca €EKCHEpPUMEHTH C BACKyJIapHA pACTUTEIHOCT - YHHBEpPCadHa TPEBHA CMeEC
(Loliumperenne rosemary 30%, Lolium perenne esquire 25%, Festuca rubra casanova 25%, Festuca
rubra gondolin 20%). B u3ciaenBaHeTo ca M3MOJI3BAHM MHHEPAIHH OTHAIBIHM ChC CHIHO KHCeIa
peakiust ¥ mouBu OT Tpu pailona — Cocdus, Yenoneu u ['opyOnsae. IlouBure ca ¢ pazmudHO
ChABpXKAHUE HA XYMYC, a30T, MEXaHUYEH ChCTaB M PeaKUus Ha mousaTa. PacTeHusTa ce pa3BuBar
Hail-no6pe Ha noyBara oT Codus, KOATO € C Hal-BUCOKO ChIbpPXKAHKUE HA XyMyC U a30T. Paznukure
B CBEXOTO U CyXO TErJIO Ha Ha/l3eMHaTa Oromaca Ha pacCTeHHITA, BETeTUPAIlll Ha Pa3IMYHUTE [TOYBU
IIPE3 IOHU U I0JIM Ca MHOT'O M0-3HAYMMHU OT IIOJIyYE€HUTE MIpe3 OKTOMBpHU. [laHHKTE 3a OMoMacaTta 3a
€CEHHUsI CE30H IMpeArnojarar, 4e MO-BUCOKOTO ChABpPXKAHWE HAa TJIMHA M IO-BHCOKAaTa IOYBEHA
peaknuss Ha moyBaTa OT [opyOussHE 3HAYMTENHO HaMaIABAaT KOJMYECTBOTO OMOJOCTBIIHA 3a
pacteHusTa Qppakius 3aMbpcuTen. BropaTta yact Ha Ta3u cratus ce GoKycrupa BbpXy U3MEpBaHUITa
U aHaJIM3a HA TOIUIMHHWUTE IIPOLIECH B aKTUBHUA cioil. Llenure ca ga ce onpenensaT TOIUIMHHUTE
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CBOICTBA Ha mo4Barta, nmpoucCruTe Ha NPECHOC HAa TOINNIMHA U J1a CC U3I10JI3Ba TCPMUUCH MOJICII, 1a CC
OIPCAC/IN TOINIMHHUAT IMOTOK HAa MOBBPXHOCTTA HA IMOYBATaA MpPU aTMOC(I)epHO BL3,ZL€I\;ICTBI/IC. To3u
MOJCI € BaAIMAUPAH C ITIOMOIITA HAa TEMIICPpATypaTa Ha IOYBATA U MUKPOMCETCOPOJIOTMYHHU AaHHU OT
IMMOJICBUTC U3MCPBAHUS.

ABSTRACT

Vascular vegetation experiments were carried out with a universal grass mix (Loliumperenne
rosemary 30%, Lolium perenne esquire 25%, Festuca rubra casanova 25%, Festuca rubra gondolin
20%). In this study were used mineral waste with a strong acid reaction and soils from three regions
- Sofia, Chelopech and Gorubliane. The soils had different contents of humus, nitrogen, mechanical
composition and soil reaction. The plants had the best growth on the soil from Sofia, which had the
highest humus and nitrogen content. The differences in fresh and dry weight of above-ground biomass
of plants growing on different soils in June and July were much more significant than those obtained
in October. Biomass data for the autumn season suggests that higher clay content and higher soil
reaction of soil from Gorubliane significantly reduced the amount of bioavailable for plants pollutants
fraction. The second part of this paper focuses on measurements and analysis of thermal processes in
the active layer. The objectives are to determine the soil thermal properties, heat transfer processes
and to use a thermal model, determine soil surface heat flow under atmospheric forcing. This model
is validated using soil temperature and micrometeorological data from a field measurements.

I111.6. Panayotova, M., Stoyanov, N., Bratkova, S., Review of worldwide experience and the
European legislation related to groundwater pollution assessment. Pollution indices and criteria.,
Engineering Geology and Hydrogeology, Vol., 33, pp. 51-66, 2019, ISSN 0204-7934 (Print),
ISSN 2738-6996 (Online) (Scopus).

IManaitoroBa M., CrosinoB H., bparkosa, C., Ilpecneo na ceemoenus onum u Eeponeiickomo
3aKOHO0Amencmeo, CebP3AHU C OUCHABAHE HA 3AMBPCAGAHEMO HA NOO3eMHUMmE 600U.
Ilokaszamenu u kpumepuu 3a 3amwvpcaeane., Cnmcanme: Engineering Geology and
Hydrogeology, Tom 33, crp. 51-66, 2019, ISSN 0204-7934 (Print), ISSN 2738-6996 (Online)
(Scopus).

PE3IOME

Hanpasen e kparbk mnpersien Ha EBpoOneickoTo 3aKOHOJATENCTBO, CBBP3aHO C OMa3BaHE Ha
MOJI3EMHHUTE BOJM M TpaHCHoHHUpaHeTo My B P bwarapus. [locoueHnu ca oCHOBHUTE PHKOBOJCTBA,
MOJNOMAaraiy W3MbJIHEHUETO Ha U3UCKBaHUATA, OCTaBeHU OT PamkoBara AupeKkTHBa 3a BOJUTE U
IOBIIEPHUTE M AUPEKTHBH. HakpaTko € mpeacTtaBeH W AWCKYTHPaH CBETOBHHUAT HAY4Y€H OIUT IO
OTHOIIIEHHE Ha OlLIEHKaTa Ha 3aMbpCABAHETO Ha IMOJ3EMHUTE BOAM C IOMOIITa Ha pa3iINYHU
MOKa3aTeIn U KpUTEpHUH Ha 3aMbpcsBane. OMUCaHUTe UHIEKCH U KPUTEPUU BKIIIOYBAT (paKkTOpa Ha
3ambpesBaHe (Cfi), crenmenTa Ha 3ambpcsBane (Cd), momuduimpanata cTeneH Ha 3aMbpCsSBaHE
(mCd), 0606menus mHaekc Ha 3ambpcsBane (CI), nmHaexca Ha 3ambpcsBane ¢ Metanmu (MPI),
WHJIEKCa Ha pUCKa OT 3ambpcsaBaHe Ha mom3emMHu Boau (GRID), mHaekca Ha HaTOBapBaHE ChC
sambpeutenu (PLI), uaaexca Ha 3ambpcesiBane ¢ Texku metanu (HPI), unnekca 3a olieHka Ha TEKKUTE
metanu (HEI), uaaexca na Hemepos (PI), nanekca Ha 3ambpcsiBane ¢ ganen enemeHT — metai (ECI)
1 o01us uHEKC Ha 3aMbpcsBane ¢ metanu (MCI).

ABSTRACT

A Dbrief review of the European legislation related to groundwater protection and the legislation’s
transposition in Bulgaria has been made. The existence of the necessary regulatory framework for
ensuring groundwater protection has been pointed out. The basic guidance documents that help to
meet the requirements set out in the Water Framework Directive and its daughter directives are
outlined. The worldwide scientific experience regarding introduction of different indices and criteria
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for assessing the groundwater pollution is briefly presented and discussed. The outlined indexes and
criteria include the contamination factor (Cfi), the degree of contamination (Cd), the modified degree
of contamination (mCd), the contamination index (CI), the metal pollution index (MPI), the
groundwater risk index (GRID), the pollution load index (PLI), the heavy metal pollution index (HPI),
the heavy metal evaluation index (HEI), the Nemerow index (PI), the elemental (metal) contamination
index (ECI) and the overall metal contamination index (MCI).

I11.7. Bratkova S.,-Alexieva Z., Angelov A.,-Nikolova K., Genova P., Ivanov R., Gerginova M.,
Peneva N., Beschkov V., Efciency of microbial fuel cells based on the sulfate reduction by lactate
and glucose, International Journal of Environmental Science and Technology, Vol. 16(10), pp.
6145-6156, 2019, Electronic ISSN: 1735-2630, Print ISSN: 1735-1472. (Scopus)

bparkosa C., Aunexkcuena 3., AurenoB A., HukosioBa K., I'enosa I1., UBanos P., 'eprunosa M.,
IleneBa H., bemikoB B., E¢hexmusnocm na mukpoonu 2opuenu Kiemku, oazupanu Ha cyagpham-
peoykuusa c nakmam u 2noxkosa, Cnucanme: International Journal of Environmental Science
and Technology, Tom 16(10), cTp. 6145-6156, 2019, Electronic ISSN: 1735-2630, Print ISSN:
1735-1472. (Scopus)

PE3IOME

W3cnenBaHo € BIMSHUETO HA JIAKTAT M TIIIIOKO3a, M3IMOJ3BaHU KAaTO JIOHOP HA ENEKTPOHH BBHPXY
CKOpOCTTa Ha MHKpOOHaTa cyidaT-penyKIus, TCHEPUPAHETO Ha EIEKTPOCHEPTUss M MUKPOOHHTE
cboOlIIecTBa B aHOJHATa KamMepa Ha MUKPOOHHM TOpUBHU KJeTKH. E(eKTHBHO OTCTpaHsBaHE Ha
cynparn u XIIK e mocTUrHATO TMpHU Pa3IMYHO KOHTAKTHO BpeMe B J1A0OPATOPHU HMHCTAJIAIHH,
CHCTOSIIM CE€ OT aHaepoOeH PeakTop C HOCHTENT U MUKPOOHA FOpPHBHA KIIETKAa C BB3AYIIEH KaTOI.
Haii-BHCOKa IITBTHOCT Ha MOITHOCTTA - 349 MW/m? e mosTydeHa B 3aXpaHBaHATa C JIAKTAaT MUKPOOHa
TOpHUBHA KJIETKA IIPH OCUTYPEHO KOHTAKTHO Bpeme 66 yaca. BuabT Ha JOHOpa Ha €NEKTPOHHU OKa3Ba
roJISIMO BJIMSIHHE BBPXY ChCTaBa Ha MUKpPOOHHTE choOIIecTBa. [losydueHUTe METareHOMHU JaHHU
MOKa3BaT, ue Hai-pa3lpoCTpaHEeHUAT THII B ABeTe OMorieHo3u e Proteobacteria - cbotBeTHO 67% M
46% mpu U3MOJI3BaHE HA JIAKTAT ¥ IIII0KO3a KaTo JOHOP Ha elleKTpoHu. Euryarchaeota ce otkpusa B
3HaunTenHu Koaundectna (11.57%) B MuKpoOHHTE CHOOIIECTBA, KYJATHBUPAHU BHPXY JIAKTAT, TOKATO
npu u3non3BaHe Ha rimoko3a € 0.01%. MukpoO6HOTO chOOIIECTBO MPHU U3ION3BaHE HA CyOCTpar
[JII0KO3a Ce XapakTepu3upa ¢ Haaumuuero Ha Tun Verrucomicrobia (15.11%) u tun Spirochaetes
(17.26%). B wmukpoOHHTE CBHOOIIECTBA M B JBETE aHOJHH KaMepH ca YCTaHOBEHH cCyidart-
penynupany 6aKTepur, KOUTO OKHCIISIBAT OPraHMYHUTE CheIMHEHUS HEITBJIHO JI0 alleTaT KaTo KpacH
MPOAYKT, KaTO JOMHHUPALIUAT MUKPOOEH BHJ OT Cyidar-peayuupariure 6akTepuu B MUKpoOHaTa
ropuBHa KjeTka ¢ nakrat e Desulfomicrobium baculatum (3.21%), a B MukpoOHaTa ropuBHa KJI€TKa
¢ rmoko3a e Desulfovibrio mexicanus (2.73%).

ABSTRACT

The infuence of lactate and glucose, used as electron donors on the rate of sulfate reduction, electricity
generation and microbial communities in anodic chamber of microbial fuel cells, was studied.
Efective sulfate and chemical oxygen demand removal was achieved at diferent hydraulic retention
times by the laboratory installations, consisting of anaerobic fxed-bed reactor and microbial fuel cell
with air—cathode. The highest maximum power density of 349 mW/m2 was obtained in the lactate-
fed microbial fuel cell under hydraulic retention time of 66 h. The type of electron donor had a great
impact on the composition of the microbial community. The metagenomic data obtained showed that
the most abundant phylum in both bacterial communities was Proteobacteria—67% and 46% when
using lactate and glucose as an electron donor, respectively. Euryarchaeota was found in signifcant
quantities (11.57%) in the microbial communities cultivated on lactate, whereas when using glucose,
they were 0.01%. The bacterial community at glucose was characterized with the phyla belonging to
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Verrucomicrobia (15.11%) and Spirochaetes (17.26%). In both microbial communities in anodic
chamber were presented sulfate-reducing bacteria that can incompletely oxidize the organic
compound usually with acetate as an end product, as the dominant microbial species among sulfate-
reducing bacteria was Desulfomicrobium baculatum (3.21%) in the microbial fuel cell at lactate, and
Desulfovibrio mexicanus dominated (2.73%) in the microbial fuel cell at glucose.

I111.8. Hristov N., Meracheva G., Bratkova S., Methodical Approach For Forecasting Possible
Zones Of Fault Systems Leakage Related To Hydrocarbon Accumulations, Journal of Chemical
Technology and Metallurgy, 2021, Vol. 56 (3), pp. 609-614, ISSN 314-7471 (print) ISSN 1314-
7978 (on line). (Scopus)

Xpucros H., Mepauena I'., bparkoa C., Memoouuen nooxoo 3a npozrnozupamne Ha 86b3MOHCHO
U3MUYaAHe Om 6b21€6000POOHU AKYMYIAUUU NPUELPIAHU KbM paziomuu 30nu, CnucaHue:
Journal of Chemical Technology and Metallurgy, 2021, Tom 56 (3), crp. 609-614, ISSN 314-
7471 (print) ISSN 1314-7978 (on line). (Scopus)

PE3IOME

HacrosmoTo w3cnenBaHe mnpeaigara WHOBAaTHBEH METOAOJIOTHYEH IIOJXOX 32 OIEGHKAa Ha
XEPMETUYHOCTTA Ha Pa3jOMHHU CHCTEMHUTE M IMPOTHO3MpAHE Ha BB3MOXKHHM OOJIACTH Ha M3THYAHE,
CBBP3aHU ChC CHIIECTBYBAIIN WIH MOTEHIMAIHU O0CKTH ¢ aKyMyJanus Ha BbIrieBogopoau. IIpsko
JI0Ka3aTeJICTBO 3a CTENEHTAa Ha XepMETHYHOCT Ha BBIVIEBOIOPO/IHA CHCTEMA, CBbp3aHa ¢ UJIH O30
70 YCTaHOBEHHM WM IOTCHIHAIHU PA3JIOMH, € PETHCTPUPAHETO Ha OCBOOOJICHHTE MHUHHMAITHH
KOJIMYeCTBa Ta3000pa3HM BBIJICBOAOPOAHM KOMIIOHEHTH oOT XxomonoxeH pex C1-C5 B
MOBBPXHOCTHHUTE CJIOEBE HA ITOYBATa M cKanuTe. Te MoraT a ObJaT perncTpupaHy Ha KaueCTBEHO U
KOJINYECTBEHO HMBO Ype3 ChBPEMEHHA METOJIMKA, KOSTO MO3BOJIsBA AU(EepeHIIMPaHe Ha TPOU3X0a
Ha Ta30BHUTE NPosBU. [IpenokeHHsIT METOANYEH MOJIXO0J MMa KOMIUIEKCEH XapaKTep M BKIIIOYBA
rpyna reo-OMOXMMHYHM METOJIU — ra3oBa Xpomarorpadus, MUKPOOHOJIOTUYHH U MOJEKYJSPHO-
TeHETHYHN aHAIM3H. V3cienBaHeTo MMa MmoeTareH M MOCe0BaTeNIeH XapaKTep - OnpeAessiHe Ha
KJIapK U HAJKJIapK CTOWHOCTHU Ha M3CIICIBAHNTE KOMIIOHEHTH B M30paHa 00JacT ¢ aHalIu3 Ha TsXHaTa
TeHeTHYHA MPUPOJa, M3CIeIBaHEe HA CHEHU(UYHH 3a KOHKPETHHUTE YCIOBHUS MHKPOOHOJIOTHYHH
Mmapkepu. [Tomyyenure pezynraT MOraT Ja OIEHAT TEKYIIOTO ChCTOSIHHWE Ha M3CIE[BaH 00EKT MO
OTHOIIIEHHE HAa HETOBaTa XePMETUYHOCT, MOTAT JIa Ce AaJaT MPOrHO3HH OLIEHKH, Bb3MOKHH PUCKOBH
CUTyallUd M TSIXHOTO TpeAoTBpaTsBaHe. [IpenoxKeHUAT METOIUYECKU IOAXOJ| € MPHUIIOKUM 32
HaOJII0/ICHNE HAa U3THYAHE HA Ta3 OT T'€0JIOKKH U TEXHOJIOTUYHU 00EKTH, CBBP3aHH ChC ChbXpAaHEHHUE
Y TPAHCIIOPTUPAHE HA BBITIEBOJAOPOIHU MPOAYKTH C TIPOTHO3MPAHE HA HEXKEJIAHU MOCIIEICTBUS.

ABSTRACT

The present study proposes an innovative methodological approach for assessing the tightness of fault
systems and forecasting possible areas of faults leakage associated with existing or potential sites
with hydrocarbon accumulations. Direct evidence of the degree of tightness of a hydrocarbon system
associated with or close to established or potential faults is the registration of the released minimum
amounts of gaseous hydrocarbon components of the homologous order C1-C5in the surface layers of
soil and rocks. They can be registered on a qualitative and quantitative level by using a modern
methodology that allows differentiation of the origin of gas effusions. The proposed methodical
approach has a complex character and includes a group of geo-biochemical methods — gas
chromatography, microbiological and molecular genetical. The research has a phased and consistent
nature - determining the clarke and over clarke values of the studied components in a selected area
with analysis of their genetic nature, the study of microbiological markers specific to the specific
conditions. The obtained results can assess the current state of a researched site in terms of its
tightness, prognostic assessments, possible risk situations and their prevention can be given. The
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proposed methodological approach is applicable for monitoring gas leakage from geological and
technological sites related to storage and transportation of hydrocarbon products, with forecasting of
undesirable consequences.

111.9. Nikolova K., Bratkova S., Genova P., Ivanov R., Use of rhizospheric microflora and/or
humic acids for grass vegetation enhancement in reclamation of post-mining areas, Journal of
Chemical Technology and Metallurgy, 2021, Vol. 56 (3), pp. 621-628, ISSN 314-7471 (print)
ISSN 1314-7978 (on line). (Scopus).

HuxousoBa K., bparkosa C., I'enosa I1., UBanos P., IIpunoscenue na puzocgpepna muxpoghnopa
U/ Unu XyMuHoGU KUCeIUHU 3a NO00OPAGAHEe HA MPEEGHAMA PACHUMEIHOCH RPU PEKYIMUGAUU
na nocmmunnu mepenu, Cimcanmne: Journal of Chemical Technology and Metallurgy, 2021,
Tom 56 (3), cTp. 621-628, ISSN 314-7471 (print) ISSN 1314-7978 (on line). (Scopus).

PE3IOME

W3cnenBaHeTo € CBp3aHO C MPOYYBaHE Ha BB3MOKHOCTHTE 32 IOJJOOPSIBaHE Ha pacTexa Ha CMECeHa
TPEBHA PACTUTEITHOCT MPH PEKYITHBAIMS Ha MOCT-MUHHU TepeHu. [IpoBeeHn ca MoJieBU OIMUTH,
KaTo € OIeHEeH e(DEeKTHT OT CMECEHH MUKPOOHU KYJITYpH OT celeM Iama puszochepHa Mukpodopa
ot ponosete Bacillus u Pseudomonas w/unyi xymuHOBH KucenUHA. Hall-rosisiM nonoXuTeneH eexT
ce Ha0JII0/1aBa P TPETHPAHE HA TECTOBUTE TUIOIIM ¢ KOMOMHAIUS OT puzochepHa Mukpodopa u
XYMUHOBU KUCEJIUHU.

ABSTRACT

This study performed an investigation of the possibilities of improvement the plant growth of mixed
grass vegetation at the reclamation of post-mining areas. The field experiments were implemented as
there was evaluated the effect of the applied mixed cultures of seven strains of rhizospheric microflora
belonging to the genera Bacillus and Pseudomonas and/or humic acids. The greatest positive impact
was observed when the test areas were treated in combination of rhizospheric microflora and humic
acids.

111.10. Angelov A., Bratkova S., Velichkova P., Integration of microbial fuel cells in a system for
biomethanation and photosynthesis, Journal of Chemical Technology and Metallurgy, 2021, Vol.
56(4), pp. 796-803, ISSN 314-7471 (print) ISSN 1314-7978 (on line). (Scopus).

AnresnoB A., bparkoa C., BeanuxkoBa Il., Humecpupane na mukpoonu 2opuénu Kiemkxu 6
cucmema 3a ouomemanuzayusn u pomocunmesa, Cnucanne: Journal of Chemical Technology
and Metallurgy, 2021, Tom 56(4), cTp. 796-803, ISSN 314-7471 (print) ISSN 1314-7978 (on line).
(Scopus).

PE3IOME

[Iporiec Ha OroMeTaHU3aIMsl HA CIUPTHA NIIEMIIAa B 30HATA HA aHOJAA HA MHTETpUpaHa MHKPOOHA
ropuBHa kietka (MI'K) e komOuHupan ¢ nporec Ha aepoOHa (HOTOCHMHTE3a HA MUKPOBOJOPACIH B
KaToJHATa 30HA. Y CTaHOBEHA € IMHAMUKATa HA OCHOBHUTE TEXHOJOTUYHH MapaMeTpH B 30HATA HA
ouoanona u Omokaroma Ha MI'K. Ilpu mHTErpmpaHeTo Ha TOPUBHHUS €JIEMEHT € MOCTHTHATO €
orctpansiBaHe Ha HoS oT chcraBa Ha Omorasza, KakTo M MO-BHCOKA CTETICH Ha MUHEpaIU3MpaHe Ha
OpraHMyHusl cyOocTpaT npu paboTa Ha TOPUBHHUS €IEMEHT C EJIEeKTPUUECKH TOBAp, B CPAaBHEHUE C
pexxnma Ha pabora 6e3 ToBap. B 30HaTa Ha OMOKaTO/1a € YCTaHOBEHA IMHAMUKATA HA MOTEHITMAIA Ha
KaroAa mpe3 pasnuyHuTe ¢azu Ha ¢orocuHTe3aTa. [locTUrHATH ca MaKCMMAallHU CTOMHOCTH Ha
IUTBTHOCTTAa HA MOITHOCTTAa M TOKA CBhOTBETHO - 27,4 mMW/m? u 68 mA/m? mpes Log ¢aszara ot
KyJITHUBHPAHETO Ha OKCUTEHHUTE MUKPOBOAOPACIIH.
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ABSTRACT

In the ethanol stillage biomethanation system a microbial fuel cell (MFC) is integrated in the anode
area when combined with a process of aerobic photosynthesis of microalgae in the cathode zone. The
dynamics of the main technological parameters in the area of the bioanode and biocathode of MFC
has been established. Elimination of H.S from the composition of biogas has been achieved in the
integration of the fuel products by achieving a higher degree of mineralization of the organic substrate
under the load of fuel products compared to the modes of operation without electric load. The
dynamics of the cathode potential during the different phases of photosynthesis has been established
in the biocathode zone. Maximum values for power and current densities were achieved — 27.4 mW
m and 68 mA m, respectively, during the Log phase of the cultivation of oxygen microalgae.

I11.11. Panayotova M., Dimovski S., Stoyanov N., Bratkova S., Angelov A., Surface water and
groundwater pollution from old uranium mining site and hydro-chemical indicators for its express
assessment - a case study, 21st International Multidisciplinary Scientific GeoConference SGEM
2021, ISSN 1314-2704. (Scopus).

IManaiioroBa M., IumoBcku C., CrosinoB H., bpatkoBa C., AnrenoB A., 3amwvpcasane na
NOBBPXHOCMHU U ROO3EMHU 800U OM CIMAP YPAHOO00UBEH 00eKm U XUOPOXUMUYHU NOKA3amelu
3a ekcnpecna oyenka — cayuai om npakmukama, COOpHUK ¢ Jokaaau ot 21-ta MexayHapoaHa
MyaruaucunniuHapaa Hayuna I'eo Kondepenuus (SGEM 2021), ISSN 1314-2704. (Scopus).

PE3IOME

Crapute 3aTBOpEHU ypaHOBH MHHHM MOTaT Ja ObJAT 3HAYUTENIEH W3TOYHHUK Ha 3aMbpPCSBAaHE Ha
OKOJIHaTa cpelia U OMACHOCT 3a YOBEHIKOTO 3apase. [IpoGieMbT MOXe Aa cTaHe MO-CEPUO3EH C
BPEMETO TIOPAJH €pO3Hsl, aKO MEPKUTE 3a PEKYJITHBAIIMS HE Ca TPABUITHO MOAIbpKaHU. B bhirapus
“Ma MHOTO YpaHOBU MHHH, KOUTO JOpPH 3aTBOpeHU mpe3 90-Te TOAMHM HAa MUHAJIWs BEK MOTratr Ja
ObJaT M3TOYHUK HA 3aMbBPCSBAHE HA TMOBHPXHOCTHHUTE U IMOA3EMHUTE BOAU B peruoHa. Upes
XUJIPaBIMYHU BPB3KU T€ MOTAT J1a 3aMbPCST NMpeMUHaBaIiu Habnu3o peku. Llenra Ha Hacrosmara
pabora Oemie Ja ce MPOBEpU XUIIOTE3aTa 3a BH3MOXKHO 3aMbpCSBAaHE HA BOJIUTE, MPHUUYUHEHO OT
3aTBOpPEHAa M peKyITHBHpaHa mpenud okosno 20 roguHU ypaHOoBa MHHA, HAa NpUMEpa HA MHHA
Enemrauna. HampaBeHo e 3a1bi004eHO MPOyYBaHE HA JUTEPATYPHUTE M3TOUHUIM (TTyOIHMKAINH,
TUcepTaly, NOKIamu mnpe3 mnociennute 20-25 TroaWHM), TPEACTaBSIIM TJIaBHO JaHHU 3a
napaMeTpuTe Ha TOBBPXHOCTHUTE M TMOJ3EMHUTE BOAM B PETHOHA, BaJeXHTE, BpPbH3KATa
MOBBPXHOCTHU - TMOJ3E€MHU BOJM, KAaKTO M PpEKyITHBAIUATa Ha pyaHuKka. JlanHuTe Osixa
cHUCcTeMaTU3MpaHu, KOMOMHUPAHHU C HAIIUTE in Situ M3MepBaHMsA, NMPOOOHAOMpAHMS M AHAIU3U, U
CTAaTHCTHYECKH 00paboTenu. YcTaHoBeHO ¢, ye cyndarute (SO42) n manransT (Mn) ca OCHOBHHUTE
3aMBPCHUTENN KAaKTO B TMOBBPXHOCTHUTE, TaKa M B MOA3EMHUTE Bojau, ocBeH ypaHa (U) m oOmiara
paanoakTUBHOCT. JloOpaTa HOBHHA €, Y€ KaTo ISUI0 Mpe3 MOCIeAHUTE TOIMHN KOHIIEHTPAIMUTE Ha
SO4* u Mn He noka3BaT TeHIEHIUs KbM HapacTBaHe. O6paboTKaTa Ha JaAHHUTE N0KA3a HATMYHETO
Ha 3HAYMMa KOpeJalus MeXIy elekTporpoBogumoctta Ha Bojata (EC) m SOs* B m3cnensaHus
pPETHOH - KaKTO MpH TOBBPXHOCTHH, Taka W mpu mom3emMHu Boau. [loBumenara EC chmio e
MHIMKAaTUBEH MapaMeThp 3a HEOreHHO 3ambpcsiBaHe Ha mnonazemHute Boau ¢ U. IloBuienurte
xonnentpanuy Ha (SO4%) 06MKHOBEHO MpeNonaraT HOBHIIEHH KoHIleHTpanuu Mn. ITopanu Tosa,
noBuieHnTe croMHoctM Ha EC Morar na ce M3Mon3BaT 3a €KCIpEcHa OLICHKAa HAa BbB3MOXKHO
3ambpcsiBaHe Ha Bojara cbe SO42, Mn (1 U 3a 16160KM HOA3EMHHU BOAM), IPUUMHEHO OT MHHHA
NIeHHOCT B CHOTBETHHUA paiioH. B mombnreHne, SO4%, KaTo MOABMKEH U XapaKTepeH 3aMbPCUTET,
MOTaT JIa Ce M3IO0JI3BAT 32 MOJACIUPAHE Ha PA3IPOCTPAHEHUETO HA 3aMBbPCIBAHETO.

ABSTRACT
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Old closed uranium mines can be a significant source of environmental pollution and hazards to
human health. The problem could become more severe in time due to erosion if the restoration
measures are not properly maintained. There are many uranium mines in Bulgaria that, even closed
in the 1990s, could be a pollution source for surface and groundwater in their region. Through
hydraulic connections, they can contaminate the rivers passing nearby. The aim of the present work
was to check the hypothesis of a possible water pollution caused by a uranium mine closed and
reclaimed about 20 years ago, based on the example of Eleshnitsa mine. Extensive literature survey
was carried out on the publications (papers, dissertations, reports in the recent 20-25 years) presenting
mainly data on parameters of surface and groundwater in the region, precipitation, surface -
groundwater connection but also - mine restoration. The data were systematized, combined with our
in situ measurements, sampling and analyses, and statistically processed. It has been found that
sulfates (SO4%) and manganese (Mn) are the main pollutants both in surface and groundwater, besides
uranium (U) and total radioactivity. The good news are that generally in the recent years
concentrations of SOsZand Mn do not show a trend to an increase. Data processing exhibited
existence of a significant correlation between water conductivity (EC) and SO4%in the studied region
- both for surface and groundwater. Increased EC is also an indicative parameter for Neogene
groundwater pollution with U. Elevated concentrations of SO42are generally suggestive for increased
Mn concentrations. Thus the increased values of ECcan be used for an express assessment of possible
water pollution with SO4%, Mn (and U for deep groundwater) caused by mining activity in the
respective area. In addition, SO4%, as a mobile and characteristic pollutant, can be used to model the
contamination spreading.

111.12. Bratkova S., Formation and characterization of acid mine drainage in the Madzharovo ore
field, Southeastern Bulgaria, Engineering Geology and Hydrogeology, 2021, Vol. 35 (1), pp. 41-
50, ISSN 0204-7934 (Print), ISSN 2738-6996 (Online). (Scopus).

BbpartkoBa C., @opmupane u xapakmepucmuxka Ha Kuceau pyoHudnu 60ou ¢ Maocapoeckomo
Ppyono none, FOzouzmouna bvncapus, Cnucanue: Engineering Geology and Hydrogeology, 2021,
Tom 35 (1), crp. 41-50, ISSN 0204-7934 (Print), ISSN 2738-6996 (Online). (Scopus).

PE3IOME

®opmupanero Ha kucenu pyaHuuHd Boau (KPB) e Texxbk ekonormueH mpoOieM B pallOHHUTE C
MUHHO-/1I00MBEH U MpepadoTBaTeNeH OTpachi B CBETOBEH Maiad. ['eHepupaHeTo UM € CBbP3aHo ¢
MPOTUYAHE HAa XUMUYHU U OMOJIOTUYHHU MPOIIECH HAa OKHCIIEHUE Ha CyIQUIHUTE MUHEPAIH, TJIaBHO
Ha nuputa. M3rounnnu Ha KPB morar ga 6bpaar Haxoauima Ha cya(uaHA MUHEPAIN U BBIJIUINA C
BUCOKO CBhIbpXKaHHE Ha MHUPUTHA CcApa, MUHHHA OTHAAbLIM U HIKOM XBOCTOXPAHMWIHIIA.
BwaneiictBuero Ha KPB BbpXy MOBBPXHOCTHHUTE U MOA3EMHUTE BOAM B pAfOHU ¢ MUHHO-IOOMBHA
JEMHOCT MpOABIKaBa JECETKH TOJUHU ciie/l mpekparsBaHe Ha noOuBa. [lpumep 3a HeraTMBHOTO
BB3/ICHICTBUE HA T€HEPUPAHU KUCEIN PYJHUYHU BOAM BbPXY ChbCTOSTHUETO HA IOBBPXHOCTHH BOJM €
pailonbT Ha MaxapoBo. ['oauHU clies] mpeycTaHOBsIBAaHE Ha pPYy/0A00HMBa, BOJAUTE B TOUKHUTE Ha
3aycTBaHe Y4acTbK ,,MomuHa ckaina", YuacTbk ,,Xapman kas" u Yuactek ,Ilannbk gepe" ce
XapaKkTepu3upar ¢ HUCKU CTOMHOCTU Ha pH M BUCOKM KOHIIEHTpAIMH KENA30, MeJl, LIMHK, KaIMHii,
0JIOBO U MaHI'aH.

ABSTRACT

The formation of acid mine drainage (AMD) is a serious environmental problem in areas with mining
and processing industries worldwide. Their generation is associated with chemical and biological
processes of oxidation of sulfide minerals, mainly pyrite. Sources of AMD can be deposits of sulfide
minerals and coal with a high content of pyrite sulfur, mining waste and some tailings. The impact of
AMD on surface and groundwater in mining areas continues for decades after the cessation of
extraction. An example of the negative impact of generated acid mine drainage on the state of surface
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waters is in the region of Madzharovo. Years after the cessation of mining, the waters at the discharge

points "Momina Skala", "Harman Kaya" and "Pandak Dere" are characterized by low pH values and
high concentrations of iron, copper, zinc, cadmium, lead and manganese.

111.13. Benderev A., Stoyanov N., Dimovski S., Bratkova S, Mihaylova B., Manganese pollution
of drinking water extracted from the terrace of Vacha River, REVIEW OF THE BULGARIAN
GEOLOGICAL SOCIETY, Vol. 82, part 3, 2021, p. 204-206, ISSN 0007-3938, (Web of science)

Bennepes A., Crosnos H., /lumoscku C., bparkoBa C., MuxaiisioBa, b., 3amspcaeane c manzan
Ha 0obusanume 3a nueHe NOO3eMHu 600u om mepacama Ha p. Bvua, Cnucanune: REVIEW OF
THE BULGARIAN GEOLOGICAL SOCIETY, Tom 82, Cs. 3, 2021, cTp. 204-206, ISSN 0007-
3938, (Web of science)

PE3IOME

Hpe,Z[CTaBeHOTO H3CJICABAHC € HACOYCHO KbM YCTAHOBSABAHC HA IIPUYMHUTE 34 3aMBbPCABAHC C MAHT'aAH
Ha MUTEWHUTE BOJIM, MOCTHIBAIM OT TepacaTa Ha peka Bbua. PesynraTture mokassar, ye ToBa ce
OBIKM Ha WHQUATpAlUs OT HW3KYCTBEHO €3epo, 00pa3yBaHO Clell M3TpakIaHe Ha Majka
BOJHOEJNEKTpUYECKa LeHTpana. Jlpyra Bb3MOKHA MNpUYMHA € pPa3TBApSIHETO Ha €CTECTBEHO
aKyMyJIMpaHH, €1a00 pa3TBOPUMH BbB BOAA ChEAMHEHUS HA MAaHTaHA B TOPHUTE YAacTH Ha peyHATa
Tepaca MOpagud TMPOMEHH B OKHCIUTEIHO-PEAYKIIMOHHUTE YCJIOBUS BCIEACTBHE Ha MHOTO
WHTEH3UBEH JOOUB Ha ITOJ3EMHHU BOJIH.

ABSTRACT

The presented study is aimed towards determining the reasons for manganese pollution of drinking
water extracted from the terrace of VVacha River. The results show that this is due to the seepage of
from the artificial lake, formed after the construction of a small hydropower plant. Another possible
reason is the natural accumulation in the upper parts of the river terrace of poorly soluble in water
manganese compounds that turn into soluble ones as a result of changes in the redox environment,
which take place in the conditions of very intensive groundwater extraction

111.14. Velichkova, P.G., Bratkova, S.G., Angelov, A.T., Influence of the applied external voltage
on anaerobic digestion with integrated microbial electrolysis cell, Bulgarian Chemical
Communications, 2022, VVol. 54(4), pp. 343-348. ISSN 2534-9899 (Online) (Scopus).

BeanukoBa, IL.I'., bparkosa, C.I'., AurenoB, A.T., Bausanue na npunodxcenomo 6vHUIHO
Hanpejxcenue HA UHMEZPUPAHA MUKPOOHA e1eKmpOAU3Ha KI1emKa 6bvpxXy aHaepoodHomo
paszpancoane, Cnucanue: Bulgarian Chemical Communications, 2022, Tom 54 (4), ep. 343-348.
ISSN 2534-9899 (Online) (Scopus).

PE3IOME

Boamaa mukpoOna enexktponuszna kiaetka (MEK) e wHTerpmpana B peakTtop 3a aHaepoOHO
pasrpaxxnane (AP) ma cnuprHa nmemmna. Cucremara AP-MEK e oOemaBama TexHONOTHs 3a
o100psiBaHe Ha MPOU3BOJICTBOTO Ha Ouoras. Ts yckopsiBa MPOM3BOACTBOTO HA METAH U CTA0MIM3UPA
nporeca. M3MeHeHHATa B MPHJIOKEHOTO BHHIIHO HANpPEKEHHUE MOrar Ja MPOMEHSAT MUKPOOHHS
MeTaboIM3bM U CKOPOCTTa Ha pasrpakiaHe Ha cyOcTpaTa, FeHepHUpaHEeTO Ha JETIMBU MAacTHU
kucenunu (JIMK) u mpousBoacTBoTO Ha Onoras. M3cienBan € epekThT OT MPUIIOKEHOTO BHHIIHO
HampexeHue BbpXy onopasrpaaumoctra, JIMK u cbabppxaHneTo Ha MeTaH B POU3BEICHUS OHOoTas.
W36panu ca 4eTHpH CTOMHOCTH Ha BBHIIHO HampexxeHue - 0.6, 0.8, 1.0 u 1.2 V. Ilpocnexnena e
KMHETHKaTa Ha MPOU3BOJICTBOTO Ha Ouora3 3a 15 guu. JloOMBBT Ha METaH Ce yBeJINYaBa ChOTBETHO
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1o 84, 88 u 82 % (06.) npu Hanpexenue 0.6, 0.8 u 1.0 V Ha MmukpoOHaTa enekTpoiau3Ha kierka. [o-
BHCOKOTO IPUJIOKEHO HarpexxeHue (1,2 V) He noBuIiaBa cbIbp>KaHUETO Ha METaH CIPSIMO Mpolieca
Ha CaMOCTOSITEJIHO aHaepoOHO pasrpaxaane (75 %, 00.). Haii-no6pa Ouopa3rpaiuMocT € HocTUrHaTa
npu Hucko Hanpexkerue (0,6 u 0,8 V), karo xumudeckara moTpeOHOCT OT KHCIOPOI HaMalsiBa ¢ 88-
89% wu ce mocTura mpeuyncTBaHEe HA COUPTHATA IuIeMIia oT cyiidaru. OneTHaTa KuceanHa HaMassiBa
¢ 96 % tipu 0,6 V, 95 % nipu npunoxxeno Harpexenue 0,8 V, 74 % npu 1,0 V u 65 % npu 1,2 V.

ABSTRACT

An external microbial electrolysis cell (MEC) was integrated into the ethanol stillage anaerobic
digestion reactor (AD). The AD-MEC system is a promising technology for enhancing biogas
production. It accelerated methane production and stabilized the process. A change in applied external
voltage could change microbial metabolism andaffect substrate degradation rate, volatile fatty acid
(VFA) generation and biogas production. The effect of applied external voltage on biodegradability,
VFA and methane content in produced biogas was studied. Four values of external voltage were
selected - 0.6, 0.8, 1.0 and 1.2 V. The kinetics of biogas production for 15 days was monitored.
Methane yields increased to 84, 88 and 82 % (vol.) at 0.6, 0.8 and 1.0 V voltages of the microbial
electrolysis cell, respectively. Higher voltage (1.2 V) did not increase the methane content vs AD-
only process (75 %, vol.). The best biodegradability was achieved at low voltages (0.6 and 0.8 V) -
reduction of chemical oxygen demand by 88-89 % and purification ofethanol stillage from sulfates.
Acetic acid decreased by 96 % at 0.6 V,95% at 0.8V, 74 % at 1.0 Vand 65 % at 1.2 V.

111.15. Velichkova P., Angelov A., Bratkova S., Combined anaerobic - aerobic bioelectrochemical
system for ammonium, sulfide and carbon removal from ethanol stillage, Journal of Chemical
Technology and Metallurgy, 2023, Vol. 58(2), pp. 283-290, ISSN 314-7471 (print) ISSN 1314-
7978 (on line), (Scopus).

BeauuxkoBa II., AmdxrenoB A., bparkoBa C., Komobéunupana anaepoono-aepoona
OUOeNeKMpPOXUMUYHA cucmema 3a OMCMpPanseane Ha AMOHUES A30m, CYIPuou u 6v2i1epoo om
cnupmnua waemna, Cnucanue: Journal of Chemical Technology and Metallurgy, 2023, Tom
58(2), crp. 283-290, ISSN 314-7471 (print) ISSN 1314-7978 (on line), (Scopus).

PE3IOME

Oprannunara marepusi (KaTo OHOpP Ha EJEKTPOHH) MOXe Ja ObJe OKHCICHa Ha aHoda B
ounoenexkrpoxumuyaute cucteMu (BEC) upe3 Owuokaranmsa OT €IEKTPOXMMHYHO AaKTHBHU
MUKpPOOPTraHW3MHM M Ja C€ IPOU3BENAT €JIEKTPOHM M NPOTOHU. Te Morar na ce npuemar oT
aKLENTOPUTE Ha eIEKTPOHU Ha KaTtojaa. Ype3 KOMOMHMpaHe Ha PEaKTop 3a aHAepOOHO pa3rpak/iaHe
¢ BEC moxe na ce mogo0pu XMMHYHUAT ChCTaB Ha Ouorasa — JOOMBBT Ha METaH CE yBeJIMYaBa 3a
CMETKa Ha BBIVIEPOJIEH TUOKCUJ. AKO B Ta3u KOMOMHHpaHa CHCTEMa Ce BKJIIOYM aepoOEH peakTop,
ce MOCTUTa MBJIHO pasrpaKIaHe Ha OpraHMYHATa MaTepus, reHepupaHe Ha eHeprus (Ouomeran) u
OTCTpaHsIBaHE Ha a30Ta.

W3cnensana e epeKTUBHOCTTA HA OTCTPAHSABAHE HA BBIVIEPOM, CYI(PHUIN 1 aMOHUEBU HOHH IO BpeMe
Ha aHaepoOHO pa3rpakJaHe Ha COUpPTHA muiemia B uHTterpupana BEC cucrema mpu 5 pexxuma Ha
pabota - 6e3 BEC, mukpo6Ha ropusHa kietka (MI'K) u mukpoOHa enekrponuzna kinetka (MEK mpu
npuiokeHo BbHIIHO Hampexxenue 0,6, 0,8 u 1,0 V). B pexum na MEK ce mono6psiBa ra3oBHsT
cbcTaB (KOJMYECTBOTO HAa METaH ce yBenuudaBa 10 74 00.%), a cbabpkaHueTo Ha cyindatu u
cepoBogopoA ce HamansBa. [Ipu BpHIIHO Hanpexenue 1,0 V ce moctura 94,1 % orcrpansBane Ha
oprannunu BeniectBa u 90,91 % orcrpansiBane Ha NHs'.

ABSTRACT
The organic matter (as an electron donor) could be oxidized at an anode in the bioelectrochemical
systems (BESs), to produce electrons and protons with the biocatalysts of electrochemically active
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microorganisms. Electron acceptors at the cathode could accept them. By combining an anaerobic
digestion reactor with BES, the chemical composition of biogas can be improved - the yield of
methane can be increased at the expense of carbon dioxide. If an aerobic reactor is included in this
combined system, complete decomposition of organic matter, generation of energy (biomethane) and
nitrogen removal is achieved.

The efficiency of carbon, sulfide and ammonium ions removal during anaerobic digestion of ethanol
stillage in an integrated BES system was studied in 5 modes of operation - without BES, microbial
fuel cell (MFC) and microbial electrolysis cell (MEC at 0.6, 0.8 and 1.0 V external voltage). In MEC
mode, the gas composition is improved (increased amount of methane to 74 %, vol.), and the content
of sulfates and hydrogen sulfide is reduced. At 1.0 V external voltage, 94.1 % removal of organic
matter and 90.91 % removal of NH4" are achieved.

111.16. Angelov A., Bratkova S., Ivanov R., Velichkova P., Treatment of acid mine drainage in a
bioelectrochemical system, based on an anodic microbial sulfate reduction, Journal of Ecological
Engineering, 2023, Vol. 24(7), pp. 175-186, ISSN 2299-8993, (Scopus).

AHresioB A., BparkoBa C., UBanos P., Beiimukosa Il., Tpemupane na xucenu pyonuunu oou 6
Ouoenekmpoxumuuna cucmema, 6A3UPAHA HA AHOOHA MUKPOOHA cyigam-pedykyusa, CiucaHue:
Journal of Ecological Engineering, 2023, Tom 24(7), ctp. 175-186, ISSN 2299-8993, (Scopus).

PE3IOME

B nBycexknmonna OwmoenektpoxumuyHa cucrema (BEC) ca w3cnenBaHu BB3MOXKHOCTHTE 3a
€THOBPEMEHHO OTCTpaHsBaHe Ha cyidaTtu u Texku metanu (Cu, Ni, Zn) oT KUceau pyTHUIHHA BOH.
N3nomsBanara BEC e Ha 6a3ara Ha nporieca MukpoOHa cyndar-penykuus (MCP) B aHoiHaTa 30Ha U
MpolecH Ha a0MOTHYHA PEAYKIMS Ha METAIM B KaTOAHATA 30HA. B HACTOSIIOTO M3CleABaHE ca
M3T0JI3BAaHU MOJICTHA KHUCEIN PYJHUYHU BOJU C BUCOKO ChIbpKaHHe Ha cyldaru (okomo 4,5 g/l) u
texxku Mmetamu (Cu®*, Ni?* u Zn?*). Karo cemapatop B naboparopnata BEC e wu3momspana
anuiioHooOMeHHa MemOpana (AEM), a 3a JOHOp Ha €JNEKTPOHM 3a Tpolieca MUKpoOHa cyndar-
penykuusi B OM0aHOAHATA 30HA — OTMAIbYHA CIIHPTHA [UIEMIIa OT AecTuiiepus. B ToBa uscnenBane
Oelie ycTaHOBEHAa BB3MOXKHOCTTA 3a OTCTpaHABaHE Ha cyidaTH OT KaTogHaTa 30HA Ype3
NpUHYIUTEeNHATa UM Murpanus npe3 AEM kbM aHogHata 30Ha. EqHOBpeMEHHO ¢ TOBa, B pe3yiTar
Ha nporeca Ha MCP, cyndartnure rionu, npemunanu npe3 AEM, ce penynupat 1o HoS B anognara
3oHa. [IpousBenenust HoS, nmani ponsta Ha MeIUaTOp B MPEHOCA HAa €NEKTPOHH CE OKHUCIISIBA HA
anHonHata moBbpxHOCT 10 S° M Apyrm dopmm Ha capaTa. YCTaHOBEHA € M NPHIOKHMOCTTA HA
0TI bUHATA CIIUPTHA MUIEMIIa KaTO €BTUH W JIOCTBIIGH OpraHuueH cyoctpar 3a mpoueca MCP.
Texxute meramn (Cu®*, Ni?* n Zn?") B karongnata xamepa Ha BEC ce oTcTpaHsSBaT B pa3iuyHa
crerneH. [Ipu pexxum mukpo6Ha ropusHa kietka (MI'K), paborema B npoabsmkenue Ha 120 gaca,
cTenenTa Ha pexykius Ha Cu?’ moctura 94,6% (mpu M3MON3BaHe HA OTNAAbYHA CIMPTHA IIJIEMIIA) U
98,6% (mpu u3noms3pane Ha cpena Ha Postgate). ITo otHomenue Ha Ni?* u Zn?* He ce ycraHoBsBa
3HAYMTEJIHO HaMaJIsiBaHEe Ha TEXHUTE KOHIICHTpauK B TeuHaTa ¢aza. [Ipu padora Ha BEC B pexxum
Ha MUKpoOHa enekTponu3Ha kiuetka (MEK) e mocturaaro HamasneHnue Ha Cu®*-99,9%, Ni**— 65,9%
1 Zn**— 64,0%. 3a 96 uaca orcTpansBaneTo Ha cyapatu B pexxum MEK e 69,9%), a B pesxum Ha MT'K
- 35,2%.

ABSTRACT

The possibilities of simultaneous removal of sulfates and heavy metals (Cu, Ni, Zn) from acid mine
drainage have been investigated in two-section bioelectrochemical system (BES). The used BES is
based on the microbial sulfate reduction (MSR) process in the anode zone and abiotic reduction
processes in the cathodic zone. In the present study, the model acid mine drainage with high sulfate
(around 4.5 g/l) and heavy metals (Cu?*, Ni2+ and Zn?*) content was performed. As a separator in
the laboratory, BES used an anionic exchange membrane (AEM), and for electron donor in the
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process of microbial sulfate reduction in the bioanode zone — waste ethanol stillage from the distillery
industry was employed. In this study, the possibility of sulfates removal from the cathodic zone was
established by their forced migration through AEM to the anode zone. Simultaneously, as a result of
the MSR process, the sulfate ions passed through AEM are reduced to H.S in the anode zone. The
produced H>S, having its role as a mediator in electron transfer, is oxidized on the anode surface to
S% and other forms of sulfur. The applicability of waste ethanol stillage as a cheap and affordable
organic substrate for the MSR process has also been established. Heavy metals (Cu?*, Ni?* and Zn?*)
occur in the cathode chamber of BES in different degrees of the removal. As a microbial fuel cell
(MFC) operating for 120 hours, the reduction rate of Cu®* reaches 94.6% (in waste ethanol stillage)
and 98.6% (in the case of Postgate culture medium). On the other hand, in terms of Ni?* and Zn?*, no
significant decrease in their concentrations in the liquid phase is found. In the case of microbial
electrolysis cell (MEC) mode reduction of Cu?*—99.9%, Ni?*— 65.9% and Zn?*— 64.0% was achieved.
For 96 hours, the removal of sulfates in MEC mode reached 69.9% in comparison with MFC mode —
35.2%.

111.17. Angelov A., Bratkova S., lvanov R., Velichkova P., Removal of H,S and CO, from biogas
by algae-assisted bioelectrochemical system with oxygenic and anoxygenic photosynthesis,
Journal of Chemical Technology and Metallurgy, 2023, Vol. 58(4), pp. 682-689. ISSN 314-7471
(print) ISSN 1314-7978 (on line), (Scopus).

AHresioB A., bpatkosa C., UBanos P., Beinukosa I1., Omcmpanseane na H>S u CO2 om 6uozas
upez nOONOMAazaHa om 6000PACIU OUOETIEKMPOXUMUYUHA CUCEMA C OKCUZEHHA U AHOKCU2EHHA
gomocunmesa, Cnucanue: Journal of Chemical Technology and Metallurgy, 2023, Tom 58(4),
pp. 682-689. ISSN 314-7471 (print) ISSN 1314-7978 (on line), (Scopus).

PE3IOME

NscnenBana e Ouoenexkrpoxumuuna cucrtema (BEC), cpyeraBamia OKCUTEHHA W aHOKCHUTECHHA
¢dorocuHTe3a. YCTaHOBEHA € Bh3MOXKHOCTTA 32 ITOI00psIBaHE ChCTaBa Ha OMora3a 4pe3 OTCTpaHsBaHE
Ha H2S u BeIrieposieH AMOKCHUI B aHOIHATA 30HA Ha OMOETIEeKTPOXUMHYHATA CUCTEMA U TOJy4YaBaHe
Ha JIONBJIHWTENIHA eHeprus. HaOmogaBaHa e quHaMuKata Ha OTCTpaHsBaHe Ha HS™ oT moxmenHm
pastBopu B BEC anonuta npu 3 pabothu pexuma. [Ib1HOTO oTcTpaHsiBaHe Ha CylI(uIu B aHOIHATA
30Ha Ha aHaepoOHus poToduopeakTop Oerre yctaHoBeHO B pexkuM Ha BEC kato MmukpoOHa ropuBHa
kierka (MI'K). B cpioTo Bpeme ce HaOmogaBa MOBUIIABaHE HA KOHIIGHTpalusATa Ha cyindaru B
pa3M4Ha CTETIeH 3a U3CJICABAaHUTE BapraHTH. Hail-BeposiTHITE MEXaHU3MH 3a OTCTpaHsBaHe Ha HoS
B T3 KOMOMHUpPAaHa CUCTEMa Ca OKUCIISIBAHE Ha CYJI(PUANUTE OT CEpHUTE POTOABTOTPO(HU OaKTEPHH,
MPUCHCTBALIM B CMECCHHUS KOHCOPIUYM J0 cyidaTtd u OHOCIEKTPOXMMHUYHO OKHCIISIBAaHE Ha
CepoBOZOPO/Ia Ha MOBBPXHOCTTA HA aHOJA JI0 €JIEMEHTapHa csipa U Jpyru (opMH Ha cspara.
[TonmoXXUTETHN ca W TOJyYEeHUTE PE3yJITAaTH NPU HM3CIEABAaHUS C peasieH Ouora3, MpeMUHAN TIpe3
anonuta Ha BEC u anaepo6uust porodbuopeaktop (APBR) — mocTUrHaTo € mbiaHO MpEeYHCTBaHE HA
6uoraza ot H2S u 3nauntenno HamansBane Ha CO2 (81+85 %), mpu koeto chabpxkanueto Ha CHs B
ouorasa ce nosuiasa 10 94,1+96,2 %.

ABSTRACT

A bioelectrochemical system (BES) combining oxygenic and anoxygenic photosynthesis was
investigated. The possibility of improving the composition of biogas by removing H2S and carbon
dioxide in the anode zone of the bioelectrochemical system and obtaining additional energy has been
established. The dynamics of HS™ removal from model solutions in the BES anolyte at 3 operating
modes were observed. Complete removal of sulfides in the anodic zone and the anaerobic
photobioreactor was found in the BES operating option as a microbial fuel cell (MFC). At the same
time, an increase in the concentration of sulfates was observed to varying degrees for the studied
variants. The most probable mechanisms for the removal of H»S in this combined system are - the
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oxidation of sulfides by sulfur photoautotrophic bacteria present in the mixed consortium to sulfates
and the bioelectrochemical oxidation of hydrogen sulfide on the surface of the anode to elemental
sulfur and its other forms. The obtained results with real biogas passed through the BES anolyte and
the anaerobic photobioreactor (APBR) are also positive- a complete purification of the biogas from
H>S and a significant removal of CO- (81+85 %) were achieved, where the CH4 content in the biogas
reached 94.1+96.2 %.

111.18. Angelov A., Bratkova S., Ivanov R., Velichkova P., Algae-assisted bioelectrochemical
system with ammonium, sulfide removal and parallel biomethanation, Bulgarian Chemical
Communications, 2023, VVol. 55(1), pp. 53-60. ISSN 2534-9899 (Online) (Scopus).

AnresoB A., bparkoBa C., UBanoB P., BesmukoBa Il., Iloonomocnama om eodopaciu
6uoeﬂel<mpoxumulma cucmema 3a omcmpaniaeane Ha amonues aiom u cym[)udu C napajejino
ouomemanusupane, Cnucanue: Bulgarian Chemical Communications, 2023, Tom 55(1), pp. 53-
60. ISSN 2534-9899 (Online) (Scopus).

PE3IOME

B nByceknmonna Ouoenektpoxumuuna cuctema (BEC) ca koMOMHMpaHu TpoIeCUTe Ha
OvoMeTaHM3MpaHe Ha CIUPTHA LIUIEMIIa B aHOJHATa 30HA U OKCUTeHHa ()OTOCHMHTE3a B KaToAHaTa
30Ha. B aHo/HAaTa 30Ha ce HamalsiBa KOHIEHTpAIMATa Ha aMOHUEBUTE HOHU U ce oTcTpaHsBa HaS,
KaTo B ChUIOTO BpEME Ce€ MOCTUTa MOJIOKUTEICH epeKT BbpXY Ipolieca Ha OMOMETaHU3UpPaHE Ha
CIHMpTHATa IUIeMIIa B aHaepoOHus OmopeakTop. HamansBanero Ha XMMHUYECKaTa MOTPEOHOCT OT
kuciopon (XITK) B 3-te usciensanu pexkuMa Ha padora Ha BEC Bapupa ot 71,2% mo 89,5%.
YcraHoBeHa € AMHAMUKaTa Ha OCHOBHH TEXHOJIOTUYHU NapaMeTpH B OMoaHoIHATa U OMOKATOIHATA
3oHa Ha BEC npu HenpekbcHata paboTa Ha aHaepoOHUs OuopeakTop u poroduopeaxkropa (OBP) mpu
KOHTakTHO Bpeme 10 auu. B 3aBucuMocT oT m30Opanus Bapuant Ha padora Ha BEC- mukpoOHa
ropuBHa kietka (MI'K) u mukpoOna enektponusHa kietka (MEK) ¢ mpuioxeHo BBHIIHO
Harnpexenue 0.6V u 0.9V, koHIleHTpalusITa Ha aMOHUEBU TOHM HaMaJslsiBa B pa3jIMuHA CTENEH, KAKTO
ripu pexxum MEK ¢ BpHIIHO enekTpudecko HanpexkeHue ot 0,9 V e tocTurnara Haii-BUCOKATa CTENIEH
Ha npeuyncTBaHe - 76,5%. B cp1oTO BpeMe ce ycTaHOBsIBa IIBJIHO OTCcTpaHsaBaHe Ha H2S, B Teunara
u razopara (aza B pexxum Ha MEK u vactuuno (78 — 84 %) B pexxum Ha MI'K. M3cnenBano e cbiio
Taka BIMSIHUETO Ha CBETJIMHHATA U ThMHUHHATA (a3a Ha (POTOCHUHTE3aTa BbPXY €ICKTPOXUMUYHUTE
napamerpu Ha MI'K, kaTo mocTUrHaTUTE MaKCUMAaJIHU CTOMHOCTH 3a MOIIHOCTTA U TUTBTHOCTTA Ha
TOKa ca choTBeTHO 29 W/m? 1 115 mA/m?,

ABSTRACT

In a two-section bioelectrochemical system (BES), the processes of biomethanation of ethanol stillage
in the anode zone and oxygenic photosynthesis in the cathodic zone are combined. There is a
reduction of ammonium ions and removal of H,S in the anode zone, and at the same time, there is a
positive impact on the process of biomethanation from ethanol stillage in parallel to the anode
anaerobic bioreactor. Chemical oxygen demand (COD) reductions ranging from 71.2% to 89.5%
were achieved in the 3 BES operating modes studied. The dynamics of the main technological
parameters in the bioanode and biocathode area of the BES during continuous operation of the
anaerobic bioreactor and photobioreactor (PBR) at a contact time of 10 days is established. Depending
on the selected variant of operation of BES - microbial fuel cell (MFC), microbial electrolysis cell
(MEC) with 0.6V and 0.9V, a decrease in the ammonium concentration is found to varying degrees,
as in the MEC mode with an external electrical voltage of 0.9V the highest degree of 76.5% is
reached. At the same time, complete removal of H,S is found, in the liquid and gas phases in MEC -
mode and partially (78 — 84 %) in MFC -mode. The influence of the photosynthetic phases on the
electrochemical parameters of MFC was also investigated, with maximum values for power and
current densities of 29 W/m? and 115 mA/m?, respectively.
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111.19. Velichkova P., Meracheva G., Hristov N., Bratkova S., Zaneva-Dobranova E., Study of
opportunities for assessment of tightness of fault systems in Northwest Bulgaria through a
combination of gas chromatography and molecular-genetic methods, Ecologia Balkanica, 2023,
Vol. 15, Issue 2, pp. 47-57. ISSN: 1314-0213, Online ISSN: 1313-9940, (Scopus).

Beanukosa I1., Mepauesa I'., Xpucros H., bparkosa C., 3aneBa-/loopanoBa E., IIpoyusane na
6B3MOJICHOCIUME 34 OUEHKA XepmemuyHocmma Ha paziomuu cucmemu ¢ Ceseposzanadna
Bvacapus upe3 komounayus om 2a306a Xxpomamozpaua u MoneKyiapHo-2eHeMUYHuU Memoou,
Cnucanue: Ecologia Balkanica, 2023, VVol. 15, Issue 2, pp. 47-57. ISSN: 1314-0213, Online ISSN:
1313-9940, (Scopus).

PE3IOME

OOekT Ha M3CiIeBAaHETO € U3ToYHaTa yacT Ha 3anaanus IIpendankan (CeBeposanaana bwarapus).
[Ipu mnpegummam wm3cnenaBanus ¢ rasoBa xpomartorpadus (GC) Osxa OTKPUTH aHOMAIUHM B
cbabpkanueTo Ha C2-C5 ajikaHM B TIOBBPXHOCTHUTE CIIOEBE HA IOYBUTE. B HAacTOSIIOTO U3cCiie1BaHe
GC meroaute Osxa KOMOMHUpAHU C MUKPOOMOJIOTMYHM aHAJIW3M Ha JeceT npobu. Kakro ras-
XpOMaTorpa)CKUAT, Taka 1 MUKPOOHOJIOTUYHUAT METOJ I0KA3BaT HAIWYHETO HA BBIVIEBOIOPOIHU B
MOYBUTE Ha u3cieaanaTa teputopus. Konnenrpamusara Ha C1 e mexay 19 u 98 ppm; 8-115 ppm ot
C2; 1-15 ppm ot C3; 1-8 ppm ot nC4; u 1-3 ppm ot nC5. bpost na C2-, C3- u nC4- okucnsgBamu
OakTepuu B ToOYBaTa € OMNpeAeNieH C MOMOUITa Ha CTaHJapTeH MHUKpoOHojorndeH Merona. B
u3cileBaHUs pailon GposAT Ha GaKTepuuTe, OKUC/IABAIIN BHIIIEBOAOPOAM Bapupa Mexkay 10° u 107
CFU/g nouga. Ilocpeactsom 16 S rDNA cekBenupane Oeire u3BbpIiieHa MOJEKYJISIPHO TeHETHYHA
UICHTH(UKAIUS HA TOMHUHAHTHA MUKPOOHU 1mamoBe, okucisBamm C2-C4 ankanu OT 1MeT IpoOHH
TOYKH C aHOMAaJMHU. YCTaHOBEHO € HAJIMYMETO Ha TUIMYHU ajKaHpasrpaxaany OakTepuu OT
ponosete Arthrobacter, Flavobacterium u Pseudomonas. B palioHa Ha pa3iioMuTe He ce HaOJIo1aBaT
MO-BUCOKHM KOHIIEHTPAllMM Ha BBIVIEBOJOPOJIUTE B CpPAaBHEHHUE C LIeTUsl palloH Ha u3cieaBaHe. B
CpPaBHEHHE C T'€OJIOKKUTE JAHHM, B U3CIEABAHETO HE CE J0Ka3a poJiATa Ha OCHOBHUTE PA3JIOMHU B
OCHUTYpPSIBAHETO Ha ITBTHUIIA 32 MUTPALIAS HA ra3 KbM MOBbPXHOCTTA. PazpaboTeHara MeToInka Moxe
Ja ce Mpuiara KakTO 3a OLEHKAa Ha 3aJeKUTe Ha BBIVIEBOJOPOJIM, Taka M 3a OICHKa Ha
XEpMETUYHOCTTa Ha TMOA3EMHU Ta30BU XPAHWUJIMUINA, KOSTO € OCHOBHHUSAT KpUTEpPHH 3a
IPOABDKUTENTHA EKCIIIoATalls Ha ChOPBKEHHSTA.

ABSTRACT

The object of the study is the Eastern part of the Western Fore-Balkan (Northwestern
Bulgaria). In previous gas chromatography (GC) studies abnormalities in the content of C2-C5
alkanes in the surface layers of soils were found. In the present study, GC methods were combined
with microbiological analyses of ten sample points. Both, GC and microbiological methods prove the
presence of hydrocarbons in the soils of the study area. The concentration of C1 was between 19 and
98 ppm; 8-115 ppm of C2; 1-15 ppm of C3; 1-8 ppm of nC4; and, 1-3 ppm of nC5. The numbers of
C2-, C3- and, nC4- soil oxidizing bacteria have been determined using a standard microbiological
method. In the study area, the hydrocarbon oxidizing bacterial count ranged between 10° and 10’
CFU/g of soil. By 16 S rDNA sequencing molecular genetic identification of dominant microbial
strains, oxidizing C2-C4 alkanes from five sample points with abnormalities was performed. The
presence of typical alkane-degrading bacteria belonging to the genera Arthrobacter, Flavobacterium
and Pseudomonas was established. In the area of faults, higher values of hydrocarbons are not
observed, compared to the entire study area. Compared to geological data, the role of major faults in
providing pathways for gas migration to the surface is not proven. The developed methodology can
be applied both in the assessment of hydrocarbon deposits and in the assessment of the tightness of
underground gas storage which is the main important rule to have long exploitation of the facility.
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HayuyHu nybnukauum B HepedepupaHu CNUCAHUA C HAy4YHO peLLeH3upaHe Unu B
pefaKTUpaHW KONneKTUBHM ToMoBe (Mo rpyna nokasatenu M)

111.20. Bratkova S., Kaisheva A., Manukyan V., Effect on phosphate solubilization of four
Bacillus strains, isolated from calcareous soils, First National Conference of Biotechnology, Sofia
2014, Annuaire de I’Université de Sofia “St. Kliment Ohridski” Faculte de Biologie, 2015, Vol.
100 (4), pp. 21-31.

Bpatkosa C., Kaumena A., Manyksin B., Bauanue na uemupu wama om p. Bacillus, uzonupanu
om KanKpemusupaHu no4eu e6wpxy pazmeapanemo Ha pocpamu, IIbpBa HAUMOHAIHA
KOH(pepeHuus no buorexnonorus, 17-18 okromspu, Copusi, buosornueckn paxyarer, 2014.
Tognmnuk Ha CY ,,Cs. Knument Oxpuacku” buonornuyeckn ¢gakyarer, 2015, Tom 100, Cs. 4,
cTp. 21-31.

PE3IOME

W3cnensaHo e pa3TBapstHETO Ha (hocdatu OT YeTUpH 1ama, IpuHaajIeKaly KbB Bugosete B. subtilis
u B. amiloliquefaciens. Illamosete ca nzonupanu ot puzocdepa uva Cichorium intybus (O6ukHoBeHa
IIUKOPHS), BEreTUpalla BbPXY KalKpeTusupHu nouBu. Docdar-moOmimsupaniata akKTUBHOCT €
olpezieNieHa upe3 U3Mnojia3BaHeTo Ha cpeaa Ha [IukoBckas. KonuenTpauusara Ha pa3TBopeHu gocdaru
ce oBumIaBa ot 28 10 56 mg/l npu paznuynute namose. ChINO Taka, U YSTUPUTE LIaMa MPOTYLUPAT
UH10J1-3-011eTHA KHCeNTMHA. B ¢h10BM OMUTH € M3CieIBaHO BIUSHUETO Ha aMoBeTe BbpXy Lepidium
sativum L. (Kpec). /IBa Tumna cyOcTpaTy ca U3N0JI3BaHU: MEPIUT U nepiauT, cMeceH ¢ 0,1% Fez(POa)2.
B mbpBusi chnywail pacTeHHsTa 3a IMOAXPAaHBAaHU C XPAHUTENIEH pa3TBOP, CHIIBPIKAIL BCHYKU
HEOOXOMMHU XPAaHUTEIHHU BEIECTBA. XPAHUTEIHUAT Pa3TBOP 3a PACTCHUATA, BETETUPALIH BBPXY
nepaut, cmeceH ¢ 0,1% Fe3(POs)2 ve chabpika u3Tounuk Ha Gochop. CBEKOTO M CYXOTO TEIIIO Ha
Ouomacata Ha TpPETHpPAHUTE PACTEHUS W TpPHU JIBaTa EKCIEPUMEHTa € IMO-TOJsIMO OT TOBa Ha
KoHTpouara ¢ 8 1o 50%.

ABSTRACT

The phosphate solubilization by four strains belonging to the species B. subtilis and B.
amiloliquefaciens were studied. The strains were isolated from rhizosphere of Cichorium intybus
(Common chicory), inhabiting calcareous soils. The phosphate solubilizing activity was determined
by using Pikovskaya’s medium. The concentration of dissolved phosphate increased by 28 to 56 mg/I
for different strains. Also, all four strains produce Indole-3-acetic acid. The effect of strains on growth
of Lepidium sativum L. (Cress) in vivo was evaluated in pot vegetative experiments. Two type of
substrates were used: perlite and perlite mixed with 0,1% Fe3(POa)2. In the first case the plants are
fed with a nutrient solution which contains all required nutrients. The nutrient solution for plants,
growing in perlite mixed with Fe3(PO4). didn’t contain any source of phosphorous. The fresh and dry
shoot weight of treated plants in both experiments were above those of controls by 8 to 50%

111.21. Nikolova K., Lavrova S., Angelov, A., Bratkova S., Influence of the nitrates in the anolyte
on the MFC performance, ANNUAL OF THE UNIVERSITY OF MINING AND GEOLOGY
“ST.IVAN RILSKI”, Vol. 57, Part II, Mining and Mineral processing, 2014. ISSN: 1312-1820.

HuxkonoBa K., JlappoBa C., AnrenoB A., bparkoBa C., Bausanue na cvowprcanuemo Ha
Humpamume ¢ anoauma e¢vpxy MI'K, I'onumnuk na MI'Y “Cs. UBan Puicku®, Codus, Tom

52, Cg. |1, 1o0uB 1 npepadoTka Ha MUHepaJHu cypoBuHH, 2014. ISSN: 1312-1820.

PE3IOME
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Mukpo6auTe ropuBHu Ki1eTku (MI'K) ce cuutat 3a e1uH OT aJITepHATUBHUTE U3TOYHHUITY HA EHEPTHUS
OT BH300HOBsIEMH CYpOBHMHH. 32 IIEJIUTE HA TOBA MpOoyuBaHe Oerle mpoekTupana apykamepna MI'K,
kato Oemre u3non3Bana memopana tTurm CMI-7000S. B anomnata kamepa ce TpeTupaxa BoJId C BUCOKA
KOHIIGHTpAllUsl HA OPTaHUYHU ChE€IMHEHUS, B MPUCHCTBUE WK B OTCHCTBUE HAa HUTpaTu. Karognara
kamepa Oemie 3ampiaHeHa ¢ 100 mM Kz[Fe(CN)s] 8 67 mM docharen 6ydep ¢ pH 7,0. berre
YCTAHOBEHO, Y€ HATMYMETO Ha HUTPATH BB BOJIUTE BOJH 10 Obp3a KOHCYMAIMs HA 4YacT OT JOHOPHUTE
Ha eJIEKTPOHH, T.€. ACHUTPU(UKALNATA OKa3Ba HETaTUBHO BIMSHHE BbpPXY ropuBHaTa kierka. Ot
Jpyra cTpaHa, TO3M IPOLEC AOBEAE 1O IO-BUCOKA CTENEH Ha OKUCIEHHE HAa OpPraHUYHUTE
ChEJIMHEHUS BbB BOJIaTa U TSIXHOTO MMPEUYUCTBAHE OT HUTpaTeH a30T. [lonydyeHnTe naHHU MOKa3Bar,
4ye 3HauuTeNeH Opod OT (PU3MKO-XMMHUYHM, TEXHOJOTHYHU U MHUKPOOHMOIOTHYHU (HAaKTOPU UMAT
BIIUSIHUE BbPXY €()EeKTUBHOCTTA Ha MpoLeca.

ABSTRACT

Microbial Fuel Cells (MFCs) are considered as one of the alternative energy sources from renewable
materials. For the purpose of this study it was designed a two-chambered MFC, as it was used
membrane type CMI-7000S. In the anodic chamber were treated waters, containing organic
compounds in high concentration in presence or in absence of nitrates. The cathodic chamber was
filled up with 100 mM Ks[Fe(CN)s] in 67 mM phosphate buffer with pH 7.0. It was found that the
presence of nitrates in the waters resulted in a rapid consumption of a part of the donors of electrons,
I. e. the denitrification had a negative effect on the performance of the fuel cell. On the other hand,
this process had resulted in a higher rate of oxidation of organic substances in water and their removal
of nitrate nitrogen. The data obtained showed that a significant number of physico-chemical,
technological and microbiological factors had an influence on the efficiency of the process.

111.22. Bratkova S., Ivanov R., Angelov A., Nikolova K., The influence of hydraulic retention
time on the performance of microbial fuel cell integrated in successive alkalinity-producing system,
XVI Balkan mineral processing congress, Belgrade, Serbia, June 17-19, 2015, pp. 795-800,
ISBN 978-86-82673-11-8 (Ml).

bparkosa C, UBanoB P., Aurenos A., Hukonosa K., Bausanue na konmaxkmuomo épeme 8vpxy
padomama Ha MUKpoOHa 20pUGHA KI1emKd, UHMEZPUPAHA 6 AHOKCUYEH QIKAleH OpeHajic,

Coopuuk noxaaau XVI bajnkancku KoOHrpec o odorarsiBane Ha noJjiesHu nzkonaemubenrpan,
Cobpous, IOun 17-19, 2015, ctp. 795-800, ISBN 978-86-82673-11-8 (M) .

PE3IOME

CUHTETHYHH MMHHHU BOAH, chabpskarm Cu - 60 mg/l u cyadaru - 2 g/l, ¢ pH 4,5 ca npeuncrBanu
4ype3 aHOKCHYeH ajnkaieH apeHax (AAJl) ¢ mHTerpupana MUKpoOHa roprBHa KieTka. J(n3ailHpT Ha
AA]] e mapanenenunen ¢ obem 16 dm?, xoiiTo e 3ambiaHeH ¢ 4.5 Kg cMeceHa TBBpJAa OpraHMYHA
marepusi (ropexaa Top, cllamMa U JbpPBEHU CTHPrOHHTH B choTHomeHue 4:1:1) u 2 kg BapoBuHK.
AHojHATa KaMepa Ha MUKpoOHaTa roprMBHA KJIeTKa € TIOTOIeHa B o0eMa Ha cyocTpara. Karognara
kamepa ¢ 3ambiiHeHa cbe 100 MM Kz[Fe(CN)e]. AAJT e unokymnupan cbe 100 ml oGorarena cmecena
MHUKPOOHA KyITypa, ChabpiKaina cyiadar-peaynupaiiy 6aktepuu ot pomoere Desulfotomacilum,
Desulfomicrobium, Desulfovibrio u Desulfobacterium. MennuTe WOHHM HAIBJIHO CE yTasBaT MO/
dbopmara Ha HepazTBopuMmHs CUS moOCpeaCTBOM MHKPOOHO TPOIYIIUPAHHUS CEPOBOIOPOI.
W3cnenBaHo € BIMSHUETO HA KOHTAKTOTO BPEME B MHTEpPBaia OT 4 J10 8 JIGHOHOIIUS BbPXY CKOPOCTTA
Ha MUKpOOHaTa cyindar-peayKius U Hape)KEHUETO Ha OTBOpeHa Bepura. [Ipu KoHTakTo Bpeme 6 I
ca TIONYYeHHM CTOMHOCTH HA IIHTHOCT HA MOIIHOCTTAa B auamasoHa 1.92 - 1.94 W/m? karo
IUTBTHOCTTA Ha TOKa € B uHTepBana ot 5.0 10 5.7 A/ m2.

ABSTRACT
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Synthetic mine water, containing Cu - 60 mg/l and sulfate - 2 g/l and pH 4.5 was treated by successive
alkalinity-producing system (SAPS) with an integrated microbial fuel cell. The design of SAPS was
cuboidal container with a volume of 16 dm?, filled up with a mixture of 4.5 kg solid organic matter
(cow manure, hay and sawdust in the ratio 4:1:1) and 2 kg of limestone. The anodic chamber of
microbial fuel cell is submerged in the volume of the substrate. The cathode chamber is filled up with
100 mM Ka[Fe(CN)s]. The SAPS was inoculated with 100 ml enriched microbial culture of sulfate-
reducing bacteria from genera Desulfotomacilum, Desulfomicrobium, Desulfovibrio and
Desulfobacterium. The copper ions were completely precipitated in the form of insoluble CuS by
microbial produced hydrogen sulfide. It was studied the influence of HRT from 4 to 8 days on the
rate of the microbial sulfate reduction and the open circuit voltage. At HRT 6 d were obtained values
of power density in the range 1.92 - 1.94 W/m?at a current density within the range 5.0 to 5.7 A/m?.

111.23. Kaumesa A., bpatkoBa C., HukomnoBa /I., EBcratueBa 5., H3cnedsane enuanuemo na
mpu wiama om p. Pseudomonas évpxy pazeumuemo na 6ana oemenuna (Trifolium repens L), X111
Hanuonanna koHdepeHIusi ¢ MeXIYHAPOAHO Y4YacTHe MO OTKPUT M MOJABOJEH J00MB HAa
noje3Hu uskonaemu, 01 — 05 CentemBpu 2015, Bapua, bvarapus, crp. 320-327, ISSN: 1314-
8877.

Kiaseva A., Bratkova S., Nikolova D., Evstatieva Y., Investigation of the influence of the three
strains of p. Pseudomonas on the development of white clover (Trifolium repens 1), Proceedings
of the X1l National conference with international participation of the open and underwater
mining of minerals, 01 - 05 September 2015, Varna, BULGARIA, pp. 320-327, ISSN: 1314-
8877.

PE3IOME

[TpoBenenu ca cepust 1abOpPaTOpHU EKCIICPUMEHTH BBPXY pa3BUTHETO Ha Osta aetenuna (Trifolium
repens L.), BbpXy KaJKpeTH3WpaHa MO4YBa, TpeTUpaHa ¢ puzochepHu Oakrtepun. CemeHara ca
WHOKYJMpaHH ¢ TPH Iama, MNpHHAIekKamu KbM BuaoBete Pseudomonas corrugate RFI,
Pseudomonas putida RF2 u Pseudomonas chlororaphis 1S4 nmootaenso u B komOuHaius. [Ipu
BCHYKH WM3CIICJBAHM BapMaHTH C¢ OTYMTA yBEJIM4YaBaHE HA OMomacara Ha pacTEHHsTA BCIICACTBHE
nogo0psiBaHe Ha MHUHEpPAIHOTO XxpaHeHe. CHIICH TOJOXHUTEICH SPEeKT Ce YCTAaHOBSIBA U BBPXY
pPa3sBUTHETO Ha KOpeHOBaTa cucTema. [lodydeHuTe abOpaTOpHH pe3yITaTd ca B OCHOBAaTa Ha
OBbJCIIM M3CICIBAHUS, CBBP3aHU C OMOJIOTMYHATA PEKYJITHBALMSA HAa HAPYIICHH TEPEHH dYpe3
3aTpeBsIBaHE.

ABSTRACT

Series of laboratory experiments on the development of white clover (Trifolium repens L.) upon
calcareous soil treated with rhizosphere bacteria are delivered. The seeds are inoculated with three
strains belonging to the species Pseudomonas corrugate RF1, Pseudomonas putida RF2 and
Pseudomonas chlororaphis 1S4 separetely and in combination. In all tested embodiments is reported
an increase of the plants biomass as a result of improving mineral nutrition. An intense positive effect
is established and on the development of the root system. Laboratory test results are the basis for
future research related to biological reclamation of disturbed land through grassing.

111.24. Nikolova K., Angelov A., Bratkova S., Stefanova A., Impact of different types of separators
on the efficiency of a dual-chambered MFC, Annual of the University of Mining and Geology
“St. Ivan Rilski”, Vol. 58, Part II, Mining and Mineral processing, 2015, pp. 140-143, ISSN:
1312-1820.
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HuxosoBa K., AnrenoB A., bparkoa C., CredpanoBa A. Bauanue na paziuunu euooee
cenapamopu 6bpxy eheKmugHOoCmma Ha 08yKAMeEPHA MUKPOOHA 2opueHa Kiemka, ' 0OIMIIHAK HA
MunHoO-Teo10xxKusA YHUBepcuTeT “CB. UBan Pusicku”, Tom 58, Cs. 11, lo0uB 1 npepadoTka
HAa MUHEpPaJHHU cypoBuHM, 2015, pp. 140-143, ISSN: 1312-1820.

PE3IOME

MuKpOOHHUTE TOPUBHH KIETKH TPEICTABISIBAT MOJECpHA EKOIIAJIIIa TEXHOJOTHs 3a TOOMB Ha
CHeprusi OT ajNTepPHATHBHU W3TOYHUIM. Te JaBaT BB3MOXKHOCT 3a TPETHpPAaHE HA OTMAJBIM WIH
OTHAJBbYHA BOJIW EIHOBPEMEHHO C IPOW3BOACTBO HA EJIEKTPUYECKA CHEprus. 3a IeNUTe Ha
HACTOSIIETO M3CIieBaHe ¢ KOHcTpyupaHa e U-oOpa3Ha JByKaMepHa MHKPOOHA TOPHBHA KIIETKA,
O0azupaHa Ha TMpolleca Ha JUCMMHWJIATHBHA MHUKpPOOHa cyidar peayKius, MpU KOETO OTmaaa
HE00X0MMOCTTa OT J00aBsiHE Ha MEAMaTop B aHoxHaTa obnact. M3moms3Banu ca rpaduTeHd
CIIEKTPOAM C €aHaKBa MOBbPXHOCT U Oydepupan pasrBop Ha Kz[Fe(CN)s] ¢ pH 7 karo xaTosiwr.
[MpoBenenn Osixa penuia J1aOOPATOPHU ONMMTH C BAPHAaHTH Ha KIIACHYECKH COJEBH MOCTOBE M
MPEINOYUTAaHHU HATOCIIEAbK KATHOHOOOMEHHH MEMOpaHH C IIeJ1 yCTaHOBSIBaHE Ha BIUSHUETO HA BUIA
Ha cerapaTopa MeXIy JBETe CEKIMH, KaTO{HATa U aHOJJHATA, BbPXY €()EKTUBHOCTTA HA MUKPOOHATA
rOpHBHA KJeTKa. EJIEKTpOXMMUYHOTO TMOBEJACHNE HA TOPUBHUS €IEMEHT € TPOCIIEICHO MPH BCEKU
€IVH IW3aiiH Ha cenaparopa.

ABSTRACT

Microbial fuel cells are an ecofriendly modern technology for production of energy from alternative
sources. They provide an opportunity of wastewater or wastes treatment with a simultaneous
electricity generation. For the purposes of the present study there was designed an U-shaped two-
chambered microbial fuel cell, based on the process of dissimilative microbial sulfate reduction,
whereby there was no necessity of mediator addition in the anodic chamber. Graphite electrodes with
equal surface areas were used and as a catholyte - a buffered solution of Kz[Fe(CN)s] with pH 7.
Numerous laboratory experiments were carried out with variants of classic salt bridges and recently
preferred cation exchange membranes in order to establish the influence of the type of the separator
between the two sections, the cathodic and the anodic, on the efficiency of microbial fuel cell. The
electrochemical behavior of the fuel element was observed with each one of the separators designs.

II1.25. AnresioB A., bpatkosa C., CredanoBa A., Hukosnosa K., Pazpadbomeane na cucmema 3a
ynpaenenue u MOHUMOPUHZ HA MEXHON0ZUYHU napamempu 6 MUKPOOHA 20pUBHA KIemKa ¢
npuodcenue 3a mpemupane Ha OmnadvyHu 600u om munnama unoycmpus, Coopuuxk Jloxaaau
X1l Haunona/iHa KOH(epeHIUs ¢ MeKAYHAPOIAHO YYacTHe M0 OTKPUT U MOJABOJAEH J00UB Ha
noJiesnn uskonaemu, 01 — 05 CentemBpu 2015, Bapua, bwarapus, crp. 314-319, ISSN: 1314-
8877.

Angelov A., Bratkova S., Stefanova D., Nikilova K., Development of a system for management
and monitoring of technological parameters in a MFC with an application in the mining
wastewaters treatment, Proceedings of the XIII National conference with international
participation of the open and underwater mining of minerals, 01 - 05 September 2015, Varna,
BULGARIA, pp. 314-319 ISSN: 1314-8877.

PE3IOME

VYCcTaHOBEHM ca OCHOBHUTE TEXHOJIOTMYHU MapaMeTpu Ha MUKpOOHa TOpUBHA KJIETKa, Oa3upaHa Ha
npoueca JMCP c¢ npunokeHue 3a TpeTUpaHEe Ha OTHAAbYHU BOJU C BHUCOKO ChIbpXKAHHE Ha
cyndaru. [lpemnokeHa e TEXHOJIOIMYHa cXeMa Ha Ja0opaTOpHAa HMHCTalalus, IO3BOJIsABAILA
MOCTOSIHEH KOHTPOJI M YIpaBieHHe Ha 0a30BH 3a Ipolieca TEXHOJOTHYHU mapameTpu — PH,
temneparypa, TDS u OCV. Ha ocnoBa Ha LabView® e npeanoxkeHa Bb3MOKHOCT 32 H3MEPBaHEe Ha
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Pa3IMYHU CJICKTPO-XUMHUYHH TapaMeTPH HAa MHKPOOHAaTa TOpPHBHA KJIETKA, ONPEACIIAIIM HelHHaTa
€(EKTUBHOCT.

ABSTRACT

There are established the main technological parameters in MFC based on the process of DMSR with
an application in treatment of wastewaters with high content of sulfates. A technological scheme of
a laboratory-scaled installation is synthesized —it allows a continuous monitoring and management of
basic technological parameters - pH, T, TDS and OCV. On the basis of LabView® is offered a
possibility of measuring different electrochemical parameters of the MFC that determine its
efficiency.

111.26. lvanov R., Bratkova S., Angelov A., Analysis of the sediment microbial fuel cells operation,
planted with different vegetation, Annual of the University of Mining and Geology “St. Ivan
Rilski”, Vol. 59, Part I, Mining and Mineral processing, 2016, pp. 147-151, ISSN: 1312-1820.

HNBanoB P., bparkoBa C., AHreqnioB A., Ananu3 na pabomama Ha CEOUMEHMHU MUKPOOHU
20pUBHU KJ1emKu, 3acadenu ¢ paznuuyna pacmumennocm, I'OQUIIHUK HA MUHHO-T€0JI0KKHSA
ynuBepcurter “Cs. UBan Puiackn”, Tom 59, Cs. II, /lo0uB n npepadoTrka Ha MHUHEPAJIHH
cypoBunu, 2016, crp. 147-151, ISSN: 1312-1820.

PE3IOME

CeaumenTtHuTe MUKpOOHH TropuBHU KileTkH (CMI'K) ca cpaBHUTEIHO HOBA TEXHOIOT U, IPUHLIUITHO
pa3nuyaBama ce OT KiIachyeckara MHUKpOOHA TOpUBHA KIIETKA, B KOUTO OKHCISIEMH BBITICPOTIHH
CHEJMHEHUS U APYTH KOMIIOHEHTH B CEJMMEHTA UM MOJ0O0OHU CPEeIH Ce U3MOI3BAT 32 IPOU3BOJCTBO
Ha eHeprus. Pacturenmaure CMI'K-u tpanchopmupat crpHYeBaTa €HEPrusl M0 €KOJIOTUYHO YHCT H
e(eKTHUBeH HA4YMH, Ype3 MHTETpUpaHE HAa KOPEHUTE Ha JKMBO PACTCHHE B aHOAHATa O0JacT Ha
celMMEHTHaTa MUKpOOHA TOpUBHA KieTka. HacTosdmoro uscienBane € CBbp3aHo ¢ OIpe/esssHe Ha
epextuBHOCTTa HA CMI'K-H, B KOUTO BereTHpa pa3inyHa paCTUTEIHOCT. 3 LEIUTE Ha IPOYYBAHETO
ca M3MOJI3BaHHM IET CETMMEHTHN MUKPOOHU TOPUBHU KJIETKH, B TPH OT KOUTO Ca 3aca/lcHU THITUIHA
BonositoOuBH pactenus (Carex acuta, Carex disticha, Typha angustipholia), B eqna e uspbpiieHa
MHOKYJIAIMsl ChC CMECeHa KyJITypa 3eleHu u cuHbo3eieHu Bojgopaciu (Chlorella, Scenedesmus,
Oscillatoria), a mocnennara cequMeHTHA KIIETKA CITy’KH 32 KOHTpoJia. CyOcTparhT 3a CEIMMEHTHHUTE
MUKpPOOHHM TOPWBHU KIIETKM € H30paH cie]] MpEeaBapUTENICH aHalu3 Ha EJICKTPOXUMHYHHUTE
MOKa3aTesy MPH Pa3IM4YHU ChOTHOIIECHHS TouBa — Top¢. Ciiesr IByMeceueH nepro Ha BereTamus ca
OTIpPEICICHH OCHOBHHU EIIEKTPHUYECKH TapaMeTpu, pH, OKHCIMTETHO-pEIyKIIMOHEH ITOTCHIINA,
eJIEKTPOIPOBOIUMOCT, TIEPMAHTaHATHA OKUCIISIEMOCT U KOHIIEHTpalus Ha OMOTEHHU €JIEeMEHTH BbB
Boaute. [lomydeHnTe maHHM MOKa3axa, ye Hail-moOpH eNeKTPOXMMUYHH TapaMeTpH Ce IMOCTHTaT B
ceMMEHTHa KieTKa 3acajaeHa ¢ Carex disticha.

ABSTRACT

Sediment microbial fuel cells (SMFC) are a relatively new technology, fundamentally different from
the main microbial fuel cell, in which the oxidizable carbon compounds and other components of the
sludge are used for energy production. The plant SMFCs transform the solar radiation into green
electricity in a clean and efficient manner through the integration of roots of a living plant in the
anodic compartment of a SMFC. This study is related to determination of the efficiency of SMFC
where vegetate different plants. For the purposes of this study are used five sediment microbial fuel
cells, three of which are planted with typical water plants (Carex acuta, Carex disticha, Typha
angustipholia), one is inoculated with a mixed culture of algae (Chlorella, Scenedesmus, Oscillatoria)
and the last sediment cell is used as a control. The substrate for sediment microbial fuel cells is
selected after preliminary analysis of electrochemical parameters in different ratios soil - peat. After
two monts of vegetation were studied basic electrical parameters, pH, redox potential, conductivity,
permanganate oxidation and concentration of nutrients into the water. From the obtained data it is
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found that the best electrochemical parameters are achieved in sediment cell planted with Carex
disticha.

111.27. Nikolova K., Angelov A., Bratkova S., Genova P., Establishment the impact of anodic type
on the performance of MFC with H>S as a mediator, Annual of the University of Mining and
Geology “St. Ivan Rilski”, Vol. 59, Part II, Mining and Mineral processing, 2016, pp. 188-191,
ISSN: 1312-1820.

Huxkoaosa K., AnresioB A., bpatkosa C., I'enoBa Il., Ycmanoeaeane na énuanuemo na éuoa na
anooa evpxy pavomama na MI'K ¢ meouamop cepo6odopod. I'onuiiHUK Ha MUHHO-T€0JI0KKH S
ynuBepcurter “Cs. UBan Puiackn”, Tom 59, Cs. II, /lo0uB u npepadoTka Ha MHUHEPAJIHH
cypoBunu, 2016, crp. 188-191, ISSN: 1312-1820.

PE3IOME

C nen ycraHoBsiBaHE Ha BIMSIHAETO Ha BUJA Ha €JIEKTpoJa B aHoaHaTa obiact Ha MI'K, 6a3zupana Ha
MUKpOOHA CyJ(haT peayKIus, € U3BbPIICHA CEPHs OT JIAOOPATOPHU ONUTHU C eHA U cbhina U-oOpazHa
KOHCTPYKLIMS Ha TOPUBHUS €JIEMEHT M WICHTHUYHU YCIIOBUS 3a IIPOBEKIAHE HA EKCIIEPUMEHTA.
[Tnomra Ha aHOJa BCeKM IBT € enHakBa. KaToabT M npu meTre BapuaHTa € rpaUTHa IpbyKa.
YcTaHOBH ce, 4e aTyMUHHUEBHAT aHO/ II03BOJIsIBA TPAaHC(HEPUPAHETO HA MTO-TOJISIM €JIEKTPOHEH MOTOK
Y TEHEPUPAHETO HA IO-BUCOKM CTOMHOCTH Ha MaKCHUMAaJIHATA IUTBTHOCT Ha MOIIMHOCTTA — HAJX TPH
'BTU MO-BUCOKH OT T€3H, MOIy4eHu ¢ rpadut. Hali-HrckaTa CTOHHOCT Ha KyJIOHOBA €)EeKTUBHOCT €
IIPY OJIOBHHUS aHO.

ABSTRACT

In order to establish the impact of the type of electrode in the anodic chamber of an MFC, based on
microbial sulfate reduction, a series of laboratory experiments is performed with the same U-shaped
design of the fuel element and identical experimental conditions. Each time the anodic surface area
is the same. The cathode at the five variants is a graphite rod. It was found that the aluminium anode
allows a transfer of a larger electron flow and the generation of higher maximum power density rates
- more than three times higher than those obtained with the graphite. The lowest value of coulombic
efficiency is that of the lead anode.

111.28. Panayotova M., Mintcheva N., Gicheva G., Bratkova S., Djerahov L., Oilfield produced
water — chemical composition and assessment of its impact on the environment, Annual of the
University of Mining and Geology “St. Ivan Rilski”, Vol. 59, Part II, Mining and Mineral
processing, 2016, pp.114-119. ISSN: 1312-1820.

IManaitoroBa M., MunueBa H., I'nmueBa I'., bpaTrkoBa C., I:xepaxoB JI., Omnaovuna 6ooa om
He(pmoOooOUe — XumuueH cbCmage U OUEHKA HA 6Bb30CUCmEUemo Il 6bpXy OKOJHama cpeoa,
TI'ogumuauk Ha MUHHO-Te010:KKUA YHUBepcuTeT “CB. UBan Puiickn”, Tom 59, Cs. 11, loouB u
npepadoTka Ha MHUHEPAJHM CypoBHHH, 2016, cTp. 114-119, ISSN: 1312-1820.

PE3IOME

OtnagpuHaTa BoAa OT JOOMB Ha CypoOB HE(T YECTO € 3aMbpceHa ¢ HeTONMPOIYKTH, HEPA3TBOPECHU
BEIIECTBA, (DEHOIH, TEKKU METAJIH U MUKPOOPraHU3MH. 3ayCTBaHETO i B €CTECTBEHU BOJIHU Tesa Ou
MOTJIO Ja IOBEJIE IO €KOJIOTHYHU MPOoOJIeMH. 3aMbPCSIBAHETO 3aTPyIHSABA 00OPOTHOTO HM3IIOJI3BAHE
Ha BojaTa. B craTusita ca mpeicTaBeHu pe3yyTaTuTe OT aHAIM3 Ha IPOOH OT peaiHa MPOU3BOACTBEHA
OTNaJbYHA BOJA OT MPEINPHUATHE 3a TOOMB HA HEPT Ha TepuTOopusTa Ha P bearapus — mo orHomeHune
Ha XHUMHUYCH CBHCTAaB, (1)I/I3I/IKOXI/IMI/I‘-IHI/I n MI/IKpO6I/IOJIOFI/I‘-IHI/I IIoKasaTeciiu. HO.Hy‘-IeHI/ITe JaHHU
MOKa3BaT, Y€ OTHaIbYHATa BOJA OTrOBaps HA U3MCKBAHUATA HA 3aKOHOJATEIICTBOTO M HE MOXE J1a
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61:.)16 CBCHTYAJICH HM3TOYHUK Ha 3aMbpCiABAHC Ha OKOJIHATa Cpcaa. B®3 ocHoBa Ha TCPCHHU
H3.6JIIO,Z[€HI/I$I U PpE3YJTATUTC OT aHAJIM3UTC, MOXKEC J1a CC 3aKJIIOYH, 4C MI/IKpO6HaTa AKTUBHOCT €
OCHOBHA ITPUYMHA 34 HAMAJIIBAHC HA ITOJIC3HO CCYCHUC Ha Tp”b6OHpOBOJII/ITC Ha MpCANpUsITUCTO.

ABSTRACT

Waste water from crude oil production is often polluted by organic compounds, suspended solids,
heavy metals and microorganisms. On one side discharge of oilfield produced water into natural water
bodies could lead to environmental pollution and on the other side the contaminants hamper reuse of
the water. The article presents the results of analysis of produced water from an oilfield in the
Republic of Bulgaria - in terms of chemical composition, physicochemical and microbiological
parameters. The data obtained show that produced water meets the legislation requirements and it
cannot be considered as a source of environmental pollution. Field observations and analytical results
revealed that most probably the microbial activity causes clogging and corrosion of the enterprise
pipelines.

111.29. Ivanov R., Bratkova S., Angelov A., Nikolova K., Influence of various microbial processes
in the anodic area on the effectiveness of plant sediment microbial fuel cell, Annals of the
»constantin Brancusi” University of Targu Jiu, Engineering Series, No. 3, pp. 107 — 112, 2016,
ISNN: 1842-4856.

HNBanos P., bpaTtkosa C., AnrenoB A., HukosoBa K., Bauanue na paznuunu éuoose mukpoonu
npouecu ¢ anoonama 00.1acm 6vpxXy eeKmusHoOCmma Ha PACIMUMENHA CEOUMEHMHA MUKPOOHA
2opusna knemka, Cnmcanue: Annals of the ,,Constantin Brancusi” University of Targu Jiu,
Engineering Series, No. 3, crp. 107 — 112, 2016, ISNN: 1842-4856.

PE3IOME

Pacturennure ceauMenTHH MUKpoOHH ropuBHU KieTku (PCMI'K-u) ca exomoruvnu u e()eKTUBHO
TpaHcPOpPMHUPAT CIIbHUYEBATA CBETJIMHA B €IEKTPUYECTBO UPE3 UHTErpUpaHe HAa KOPEHUTE Ha >KUBU
pacteHust B aHojnHata 3oHa Ha cexuMeHTH MI'K. Ilpouecute, KOMTO M3BBPIIBAT OaKTEpUHUTE B
aHOJIHATa 30HA 3HAYMTEIIHO BIUSAT BbPXY F€HEpUpaHaTa MOUIHOCT Ha KiieTKkaTa. ToBa u3cienBaHe e
CBBP3aHO C OMPEEISTHETO Ha BIUSHUETO HAa Pa3IMYHA MUKPOOHU MPOIECH B aHOJHATA 00JACT Ha
PCMI'K-u. 3a nenure Ha usciaeasaHero ca umsnoiBann PCMI'K-m, 3acagenn ¢ Carex acuta.
WscnenBanu ce dertupu mpoueca (pepmeHTanus, neHuTpudukamnms, cyndar-penykmus u depu-
peAyKLHMsi), KaTo MPU BCEKU EKCIEPHUMEHT ca MPOCIEJCHN OCHOBHUTE €JIEKTPUYECKH MapaMeTpH,
MIPOMEHUTE BHB (PU3UKO-XUMUYHUTE TIOKA3aTENIM Ha aHOJIMTA U OpOsi HA OCHOBHUTE (DH3UOTIOTUIHH
rpynud MUKpoopranu3Mu. Haif-moOpure eneKTpOXMMHUYHHM TapaMeTpu Ce€ MOCTHTaT MpHU IMpoleca
MUKpOOHA CyJpaTHA-PEIYKIIHUS.

ABSTRACT

The plant sediment microbial fuel cells (PSMFCs) ecofriendly and efficiently transform solar
radiation in electricity through the integration of live plant roots in the anodic area of sediment MFC.
The bacteria in the anodic area, as the processes they perform, significantly affect the generated power
of the cell. This study is related to the determation of the influence of various microbial processes in
the anodic area of PSMFCs. For the purposes of this investigation are used PSMFCs, planted with
Carex acuta. Four processes are studied (fermentation, denitrification, sulphate-reduction and ferric-
reduction) and for each experiment are monitored basic electrical parameters, changes in the physical
and chemical indicators of anolyte and the number of basic physiological groups of microorganisms.
The best electrochemical parameters are achieved with the process of microbial sulphate-reduction.
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111.30. Genova P., Angelov A., Bratkova S., Nikolova K., Removal of nitrogen compounds from
leachate from landfills for non-hazardous waste, Annals of the ,,Constantin Brancusi” University
of Targu Jiu, Engineering Series, No. 3, pp. 101 — 106, 2016, ISNN: 1842-4856.

I'enosa I1., AuresioB A., bparkosa C., HukomaoBa K., Omcmpansasane na coedunenus na azoma
om unguimpamu om Oena 3a neonachu omnaovyu, Crmcanme: Annals of the ,,Constantin
Brancusi” University of Targu Jiu, Engineering Series, No. 3, crp. 101 — 106, 2016, ISNN: 1842-
4856.

PE3IOME

Wudunrpatute OT nema 3a HEONMACHHW OTMAIBIINM OOMKHOBEHO CHIBPKAT BUCOKH KOHIICHTPAIMU
AMOHMUCB a30T, OpraHnYHU U TOKCUYHU BCIICCTBA, TCIKKHU MCTAJIN. HOpaI[I/I CHUHCPIru3bM OT PA3JIMIHA
(axkTopu € TPYAHO J1a ce IPEIBUII KOIMIECTBOTO U cheTaBa Ha uHuntparure. NHs" - N e ocHosen
U IBJITOCPOUYEH 3aMbPCUTENl U MPUYMHSABA OCTpa TOKCHYHOCT. IlpeuncrBaHeTo Ha MHOUITPUTE C
BHCOKO ChJIbp)KaHUE Ha aMOHSIK € €/IHa OT Hal-TPYTHUTE 33a4M TP MPEYHCTBAHETO HA OTHAbYHU
BOIM B cBeToBeH Mamald. [IpoBeaeHu ca cepus 1a0opaTOpHU HM3CIIEABAHMSA 332 YCTAHOBSBAaHE HA
ONITUMAITHU TEXHOJIOTHYHU MapaMeTpH Ha MPOIECUTE B MPEUNUCTBATEIIHA CTAHIIHS 32 OTCTPAHSIBAaHE
Ha pa3jiIndHu 3aMbPCUTCIIA OT I/IH(bI/IJITpaT OT J€Ila 3a HEOITaCHU OTIIaAbIH. I/I3B’prHeH € aHaJIu3 Ha
MPOIECUTE C IIeJ ONTUMHU3UPAHETO MM B JIAOOPATOPHH YCJIOBUS 4Ype3 MOJECIHU TEXHOJOTUIHU
pa3TBOPH. YCTAaHOBEHO € BIMSIHMETO Ha PA3NUYHUTE KOJIMYECTBA MHOMITPAT OT Jera 3a HEOMAaCHH
OTHAJBIM B ChCTaBa Ha MPEYUCTBAHUTE OTHAIBYHU BOJAW B OMOJIOTWYHHS €Tall Ha TEXHOJIIOTUYHA
cXeMa C MpeIBapUTEIIHA ICHUTPUPUKAIUS U PEAKTOPH C TIEPUOJAUYEH PEXKUM BBPXY CKOPOCTTa Ha
OTCTpaHsIBaHE HA ChEJAMHEHUS Ha a30Ta U IPYTU 3aMbPCUTEIH OT BOIMTE.

ABSTRACT

The leachate from landfills usually contains high concentrations of ammonia, organic and toxic
compounds, heavy metals. Due to the synergism of various factors it is difficult to predict the quantity
and composition of landfill leachates. NH4" - N is basic and long-term pollutant and cause acute
toxicity. The purification of leachate with high ammonia content is one of the most difficult tasks in
wastewater treatment worldwide. Several laboratory tests were conducted in order to establish
optimal technological parameters for the processes in a treatment plant of removal of various
contaminants for leachate from landfills for non-hazardous waste. There was performed an analysis
of the processes in order to their optimization through model technological solutions implemented in
a laboratory. There was established the influence of different leachate quantities from landfills for
non-hazardous waste in the composition of treated wastewaters into the biological stage of
technological scheme with preliminary denitrification and SBRs on the removal rates of nitrogen
compounds and other pollutants from waters.

111.31. Ta6axkoB b., bpatkoBa C., AurenoB A., KoneB E., Munnoooousenama oeiinocm ¢
CPeoH0zZopuemo u 61UAHUEMO 1l 6bPXY KAYeCmeomo Ha NOEBbPXHOCMHUME 600U 8 NOpeUUemo Ha
p- Tononnuya, Bropa HalUOHA/JIHA HAYYHO-TEXHHYeCKa KoHdepeHuus ,MuHepannure
pecypcH U YCTOHYHBOTO pa3BuTtue, 23 HoemBpu 2016, Coopuuk ¢ nrokaau, crp. 150 — 158.

Tabakov B., Bratkova S., Angelov A., Kolev E., Denev, Mining activity in the region of
Srednogorie and its influence on the quality of surface water along the Topolnitsa River. Second
national scientific and technical conference ""Mineral resources and sustainable development,
23 November 2016, pp. 150 — 158.

PE3IOME
OcCHOBHHTE NPUHIMIIK HA HAIMOHAJIHATA TOJUTHKAa M CTpATerws 3a TOA3EMHHUTE OorarcTBa M
YCTOMYUBO pa3BUTHE Ha OBIATapCcKUTE pyo100uB U pyaomnpepadoTka ca 3anoxxenu B Hannonanxara

CtpaHuuya 24|38



CTpaTerus 3a pa3BUTHE Ha MHHHATa MHIycTpusa. M3rpaxgaHero Ha sicHa M HaydyHO OOOCHOBaHa
CTpaTerus 3a IpOyYBAaHETO Ha U30CTaBEHN MUHHHU U3PAOOTKH U CTapH 3aMbPCIBAHUS € HATIOKUTEITHO
C IIeN IOCTUTAHETO Ha TMOCTaBeHaTa Iel 3a ,,J00po KayecTBO Ha BoauTe B EBpoma®, 3amoxeHa B
PamkoBara nupektusa 3a Bogute (P/IB). [Topaau 3naunTenHuTe GUHAHCOBU pECypcr HEOOXOIUMMU
32 M3NBJHEHHE Ha TAaKOBa BCEOOXBAaTHO IpPOy4YBAaHE € HEOOXOAMM HHTErpUpaH MOAXOJ Ha
¢uHaHcupaHe Ha Moj00EH MPOEKTH, OOXBAaIIAlIM IbpiKaBaTa C MPHISKAIIUTE W CTPYKTYpH U
OOIIMHUTE, 3aCErHaTH COOCTBEHUIIN, KOHIIECHOHEPH MJIU ONIEPATOPH, KAaKTO U IPYr'd U3TOYHULU. B
HACTOAILIOTO M3CJEIBAHE € HAlpaBEeH Iperjie]l Ha CbCTOSHUETO Ha MOBBPXHOCTHUTE BOAM B
IIOpe4yreTo Ha p. TononHua, pasriiefanu ca Bb3MOKHATE U3TOYHHULIN HA 3aMbPCSIBAaHE, CBBP3AaHHU C
MUHHO-/100MBHATa UHAYCTPHs B paiioHa Ha p. TOMONHUIIA U € IPEUIOKEH ChbBPEMEHEH MOJIXO0 32
pelaBaHe Ha €KOJOIMYHHMTE NMPOOJIEMH CBBbP3aH C yINpaBIE€HUE HA BOJHUTE MOTOLM B pailoHa Ha
pyaHuK ,,Menet”.

ABSTRACT

The main principles of the national policy and strategy for underground resources and sustainable
development of Bulgarian mining and ore processing are laid down in the National Strategy for the
Development of the Mining Industry. Building a clear and science-based strategy for the exploration
of abandoned mine workings and old pollution is imperative in order to achieve the objective of "good
water quality in Europe” set out in the Water Framework Directive (WFD). Due to the significant
financial resources required to carry out such a comprehensive study, an integrated approach of
financing such projects is necessary, covering the state with its adjacent structures and municipalities,
affected owners, concessionaires or operators, as well as other sources. In the present study, an
overview of the state of the surface waters in the Topolnitsa River basin was made, the possible
sources of pollution related to the mining industry in the Topolnitsa River region were considered
and a modern approach to solving the environmental problems related to the management of water
flows in the area of the "Medet" mine is proposed.

111.32. Panayotova M., Bratkova S., Stoyanov N., Dimovski S., Panayotov V., Assessment of the
possible negative impact of tailings ponds on soil, surface water and groundwater - a case study,
Proceedings of XVII Balkan Mineral Processing Congress (BMPC 2017), pp. 455-463. ISBN:
978-975-7946-42-7.

IHanaiioroBa M., BparkoBa C., CrosinoB H. lumoBcku C., IlanaiioroB B., Oyenka na
6b3MOMCEH HecamueeH eheKkm om Xe0CmOoXpanHuiuuie 6bpxy HoUeu, NOBLPXHOCHHU U NOO3EMHU
600u — cayuait om npaxmukama, CoopHuk ¢ aokiaagu Ha XVI|I BankaHckum KoHrpec mo
oborarsiBaHe Ha moJie3Hu u3konaemu (BMPC 2017), cTp. 455-463. ISBN: 978-975-7946-42-7.

PE3IOME

AKo OBAaT ynpaBiisiBaHU HETIPABHIIHO, XBOCTOXPAHHWIIUINATA 32 XBOCTOB OTMAIbK Morar fa ObaaT
3HAUMTEJICH N3TOYHHK Ha 3aMbPCSIBaHE Ha OKOJHATA cpeia. B craTusaTa e mpeacTaBeHa METOIOIOTHS,
pa3paboTeHa 3a OIIEHKa Ha BB3JCHCTBHETO Ha XBOCTOXPAHWJIHMILE BBPXY MOBBPXHOCTHHUTE H
MOJI3EMHUTE BOAM, KaKTO M BHPXY IT0YBaTa B 3a00nKanamus paiion. OnucaH e ciaydail OT MpaKTHKaTa
OT IPUJIAraHETO Ha METOJOJIOTHATA KbM XBOCTOXPAHHMIIMIIE Ha pealiHa oboratutenHa (adpuka 3a
OJIOBHO-IIMHKOBA (hioTanus. Bb3 ocHOBa Ha MyOJIMKYBaHM JaHHU Ce KOMEHTHpA M €BEHTYaJHOTO
BB3/ICHCTBUE BBPXY Bb3/yXa.

ABSTRACT

Mineral processing tailings ponds, if improperly managed, could be a significant source of the
environment pollution. The paper presents a methodology developed to assess the impact of a tailings
pond on the surface and groundwater, as well as on the soil in the nearby area. A case-study of the
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methodology application to a tailings pond of a real lead-zinc flotation factory is described. The
eventual impact on the air is also commented, based on public data.

111.33. Ivanov R., Bratkova S., Angelov A., Analysis of the efficiency of microbial fuel cells based
on sulfate-reduction process, integrated in anaerobic wetlands, Annuaire de I’Université de Sofia
“St. Kliment Ohridski” Faculte de Biologie, 2017, Vol. 102, 4, cTp. 248-260.

HNBanos P., bparkoa C., AHreqioB A., Ananuz na egpekmusnocmma na MUKpoOHa 20pueHa
Klemka, 0azupana Ha npoueca cyigam-peoyKuyusa, UHmMezpupana 6 aHaepoona 61a)xcHa 30Hd,
IN'ogumauk Ha CY ,,CB. Knument Oxpuncku” buosiornyeckn gakyiarer, 2017, Tom 102, Cs. 4,
cTp. 248-260.

PE3IOME

Mukpo6uute ropuBHu kieTku (MI'K) ca cucrtemu, B KOUTO MHUKPOOPTaHU3MHUTE, H3IMOJI3BAUKH
pa3NMYHA W3TOYHUIIM Ha €Heprus (TJIaBHO OPraHWYHHU CHEAMHEHHsS, HO CHIIO M HEOPraHUIHH
cyOcTpaTu Kato cepoBoA0po I, (hepo- Wi aMOHHEBU HOHM) TpeoOpazyBaT Ta3u €HEPrus JUPEKTHO B
eJIEKTPUYECTBO. TO3H MPOIIEC C€ OCHIIECTBIBA KATO EJICKTPOHUTE, KOUTO CE OTICIAT OT TOHOPA IpU
HEroBOTO OKHCIIEHHUE, C€ MPEXBBPJIAT KbM HEPa3TBOPUM aHOJ Ha TOpUBHATa KJIETKAa BMECTO KbM
CBbOTBETHHS €CTECTBEH aKIenTop (Kucimopon, cyndaru, Gpepuitonu, autpat). B MI'K, 6a3upanu Ha
MUKpOOHa cyidaT-peayKuus, TeHEpUPAHETO Ha €JEKTPOCHEPIHsl € CBbP3aHO C peAyLHpaHeTo Ha
cyiadaruTe 10 CEepoBOIOPOJ, KOWTO WIpae pojisiTa Ha MEAMATOpP M C€ OKHCIsIBAa Ha aHOJHATA
MOBBPXHOCT JI0 eJIeMEHTapHa capa. B moBeueTo ciyuau npu npoab/DKUTENEH PeKUM Ha paboTa Ha
MUKpOOHATa TOpUBHA KJIETKA €JIeMEHTapHAaTa cspa ce HaTPyIBa BbPXY MOBBPXHOCTTA HA €IEKTPO/Ia
WIM B 30HaTa OKOJO HEro W TOBAa BOJM JIO BJIOIIABAHE HA €IEKTPOXUMUYHHUTE XapaKTEPUCTUKHU Ha
kinetkara. B ToBa m3cnenBane tpu MI'K, Gasupanm Ha mpolieca Ha peaykmus Ha cyiudaru, ca
MHTErpUpaHU B aHaepOoOHHU BJIaKHU 30HU 3a IPEUYUCTBaHE HAa MUHHHU OTIIAaIbUHU BOJU U TECTBAHU 32
nepuos oT Haj 18 Mecera. YcTaHOBEHO € BIMSIHUETO Ha OpMUpaHU MUKPOOeH OHMO(pUIM, ChCTOSIII
ce OT pa3HoobOpazHa MUKpoQIIOpa, MPOAYKTH OT MUKPOOHUS META0O0JIN3bM U MPOAYKTH OT XUMUYHH
Y eJICKTPOXUMUYHH peakiuu (Hepa3TBOPUMHU CYI(HIN U eIeMEHTapHa cspa) BbPXY €PEKTUBHOCTTA
Ha pa3nu4yHuTe KOMNoHeHTH Ha MI'K-u.

ABSTRACT

Microbial fuel cells (MFCs) are systems in which microorganisms, using various energy sources
(mainly organic compounds, but also inorganic substrates such as hydrogen sulfide, ferrous or
ammonium ions) convert this energy directly into electricity. This process is accomplished as the
electrons that are detached from the donor at its oxidation are transferred to an insoluble anode of the
fuel cell instead to the relevant natural acceptor (oxygen, sulfates, ferric ions, nitrates). In MFCs based
on microbial sulfate-reduction process, the electricity generation is related to the reduction of sulfates
to hydrogen sulfide, which plays the role of a mediator and on the anodic surface it is oxidized to
elemental sulfur. In most cases, at the continuous operational mode of the microbial fuel cell, the
elemental sulfur is accumulated on the surface of the electrode or in the area around it and this leads
to deterioration of the electrochemical characteristics of the cell. In this work three MFCs based on
the process of microbial sulfate-reduction were tested for a period of over 18 months, as they were
integrated in anaerobic wetlands for mining wastewater treatment. The influence of the formed
microbial biofilm consisting of diverse microflora and products of the microbial metabolism and of
chemical and electrochemical reactions (insoluble sulfides and elemental sulfur) on the efficiency of
various components of MFCs was established.
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I11.34. bpaTkosa C., AuresioB A., I'enoBa I1., Casos I1., Kosies H., BeiimukoBa K., H3credsanusn
6bPXY Aepo30JIHOMO 3aMBPCABAHE HA NOYGUMeE 6 pailoHa Ha Xeocmoxpanuauuwie ,,Medem*,

Munno aeno u reosnorusi, Tom 8-9, 2017, cTp. 59-64, ISSN 0861-5713.

Bratkova S., Angelov A., Genova P., Savov P., Kolev N., Velichkova K., Studies on aerosol
pollution of soils in the region of Medet TMF, Journal ""Mining and Geology"', Vol. 8-9, 2017,
pp. 59-64, ISSN 0861-5713.

PE3IOME

B ToBa u3cnenBaHe ca mpeCTaBeHH PE3yJITaTH, CBhP3aHU C BIUSHUETO Ha Tomorpadusra Ha pailoHa
Ha XBOCTOXpaHUJIUILE ,,MeaeT" u Ha HIKOU METECOPOJOTUYHHU NTapaMeTPU BbPXY NPOCTPAHCTBEHOTO
M BpPEMEBO pasmpeaelicHUe Ha (QUHUTE NPaxOBH dYacTULM. Pa3rmemaH W TUCKYyTHpaH €
KOMOWHHMpAHUAT €(EKT Ha MECTOIOJIOKEHHUETO, IOCOKaTa W CKOPOCTTa Ha BATHpPa BBPXY
cTpaTu(UKaMiITa Ha aepo30yia B aTMocepaTa Ha U3CIICBAHUS paliOH. Y CTAaHOBEHA € KOpelarus
MEXIy IWHAMHKaTa Ha aepo3ojia B arMocdepara W 3aMbpCSABAHETO Ha IOYBUTE B pailoHa Ha
XBOCTOXpaHWwuie ,Mener”. Hali-cuiHO 3aMbpceHM € M ca TMOYBHUTE, pA3MOJOXKEHH B
CEBEPOM3TOYHATA YaCT HAa XBOCTOXPAHUIUIIETO.

ABSTRACT

In this study are presented results related to the influence of the topography of the Medet TMF and
some meteorological parameters on the spatial and temporal distribution of fine particulate matter.
The combined effect of the location, direction and speed of wind on the stratification of the aerosol
in the atmosphere of the studied area was examined and discussed. A correlation between atmospheric
aerosol dynamics and soil contamination in the Medet TMF was established. The most highly
contaminated with copper are soils located in the northeast of the TMF.

111.35. Bratkova S., Ivanov R., Gerginova M., Peneva N., Angelov A., Alexieva Z., Rhizosphere
microflora of sediment plant microbial fuel cells, BioMicroworld 2017 VII International
Conference on Environmental, Industrial and Applied Microbiology, Madrid, Spain, 18-20
October, Exploring Microorganisms: Recent Advances in Applied Microbiology, 2018, pp. 40-
43,

Bparkosa C., UBanosB P., 'eprunoBa M., [leneBa H., AnrenoB A., Anexcuena 3., Puzocghepna
MUKDOpI0pa na pacmumeina ceOumeHmua Mukpoona zopusna kiemka, . BioMicroworld 2017,
VIl  Mexaynapoagna koHdepeHIUsi 10 €KOJIOTHYHA, NPOMHMILICHA M TPHJI0KHA
MuKpoouosorus, Maapua, Ucnanus, 18-20 oxromBpu, U3cienBane Ha MUKPOOPTraHU3MM:
IMocaennn nocTukeHus: B NpUJIoKHaTa MuKpoduoaorus, 2018, erp. 40-43.

PE3IOME

B nacrosmara pabora e u3cieqBaHa pacTUTeNIHa CEIMMEHTHa MUKpOOHa ToprBHA KiteTka. Kierkara
e 3acagena ¢ Carex acuta. AHOABT € TOKaTU3UpPaH B MMOYBEHUS CJIOW B HEMOCPEACTBEHA OJIM30CT 10
KOPEHHTE Ha pacTeHunero. KaToasT € pas3mosio’keH B MOBBPXHOCTHHUS CJOH, OOraT Ha KHCIOPOJ,.
bakrepunrte B KaToJHATa U aHOIHATA 30HA MTPAsIT Ba)KHA POJIsi B TIOBUILIABAHETO Ha e()EKTHBHOCTTA
Ha KJIeTKata. MUKpOOHM KyJITypH, HW30JMpAaHH OT aHOJHATa M KaToJHaTa oOjacT ca
uaentupunmrpanu upe3 16S rDNA cekBenupane. B anonHaTa 30Ha € yCTaHOBEHO MPUCHCTBUETO HA
ponosere Bacillus u Pseudomonas, nokaro B karomHata 30Ha — Ha pojgoBere Pseudomonas,
Sphingomonas, Burkholderia u Rhizobium. Cnen nBymecedeH nepros Ha BereTalys ca OnpeaesicHH
OCHOBHHUTE  C€JEKTPHYECKH  TmapaMeTpd, pH,  OKHCIMTENHO-PEAYKIMOHHHS  ITOTEHIHA,
eJIEKTpUYECKaTa MPOBOIMMOCT, IIEPMAHraHATHATA OKUCIIIEMOCT U KOHIIGHTPAUATa Ha XPAaHUTEITHU
BemiecTBa BbB Bojara ((ocharn, HUTpaTH U aMOHHWEB a30T). BnusiHMeTo Ha ifoHHATa cuia Ha
pa3TBOpa € M3Cle[BaHa B J[Ba €Tama, ciel A00aBsiHe Ha XPaHUTEIHHU BellecTBa moj ¢opmaTa Ha

CtpaHuua 27|38



KH2PO4, KNO3 1 (NH4)2SO4 B HapacTBaIiy KOHIICBTPAIMH. Y CTAHOBEHO €, Ue CJIe]] aCHMUITAIUATa
Y HaMaJIsIBAaHETO HA KOHIIEHTPALMUTE HAa M3TOUYHUIUTE Ha a30Ta M ¢ochopa, HANMPEKEHUETO MPU
OTBOpEHa Bepura HapacTtsa oT 625 Ha 801 mV, a MmakcuMaliHaTa IIIBTHOCT HA MOIIHOCTTA - OT 7,29
Ha 7,97 mW/m?.

ABSTRACT

A plant sediment microbial fuel cell (PSMFC) has been used in the present work. The cell is planted
with Carex acuta. The anode is located in a soil layer near the roots of the plant. The cathode is
located in the surface water layer, rich in oxygen. The bacteria in the cathodic and anodic areas play
an important role for the higher cell efficiency. Bacterial cultures isolated from the anodic and
cathodic areas are identified by 16S rDNA sequencing. The presence of Bacillus and Pseudomonas
genera are found in the anodic area whereas Pseudomonas, Sphingomonas, Burkholderia and
Rhizobium - in the cathodic area. After a vegetation period of two months are determined basic
electrical parameters, pH, Red-Ox potential, electrical conductivity, permanganate oxidation and
nutrients’ concentration in the water (phosphates, nitrates and ammonium nitrogen). The solution
ionic strength is studied in two stages after adding nutrients in the form of KH2PO4, KNO3 and
(NH4)2S04 in increased concentrations. It is found that after the utilization and the reduction in the
concentrations of nitrogen and phosphorus sources, the open circuit voltage increases from 625 to
801 mV and the maximum power density - from 7.29 to 7.97 mW/m?,

111.36. Stefanova A., Angelov A., Bratkova S., Genova P., Nikolova K., Influence of electrical
conductivity and temperature in a microbial fuel cell for treatment of mining waste water, Annals
of the ,,Constantin Brancusi” University of Targu, Engineering Series, No. 3, 2018 pp. 18-24,
ISNN: 1842-4856.

CredanoBa A., AnresoB A., bparkoBa C., I'enoBa Il., HuxkonoBa K., Bauanue na
eeKmpuiecKkama npogooUMOCm U memMnepamypama 6vbpxy MUKpPOOHA 20puUGHA KilemKa 3a
mpemupane nHu munnu omnaovunu eoou, Cnucanue: Annals of the ,,Constantin Brancusi”
University of Targu, Engineering Series, No. 3, 2018 ctp. 18-24, ISNN: 1842-4856.

PE3IOME

OmnpeneneHo € BIMAHMETO HA €JIEKTpUYecKaTa MPOBOJUMOCT U TEMIlepaTypara BbpXY
epextuBHOCTTa HAa MI'K, Gazupana B aHogHaTta 00JIaCT Ha Mpolieca MUKPOOHA CyJdaT-peayKIHs.
Jlu3aliHbT Ha TEXHOJOTMYHATa CXeMa Ha JiabopaTopHaTa HMHCTaJalMs MO3BOJISIBA HEMPEKbCHAT
KOHTpPOJI U YIIpaBJIEHHE Ha OCHOBHMTE IapaMeTpH Ha mpoieca — pH, exexTpuuecka npoBOAUMOCT,
TemrepaTypa ¥ HampexeHue Ha otBopeHa Bepura (OCV). M3scnenpaHusta ca NpPOBEICHU TMPH
ontuManHu croiiHoctd Ha OCV, IITBTHOCT Ha MOILIIHOCTTA U IUTBTHOCT HAa TOKA 33 YETUPH Pa3INdHU
CTOMHOCTH Ha €JIeKTPOMPOBOJAUMOCT U TeMIiepaTypa Mpu aOMOTUYHH yCIIOBHUS B aHOJ(HATa 30HA Ha
TOPUBHHUS €JIEMEHT U € HAllPpaBeHO CPAaBHEHHE C JAaHHUTE NPHU MPOTHYAHE Ha MHUKpOOHa cyidart-
penykius. Ha Oazara nHa LabView® e mpeiokeHa BB3MOXKHOCT 3a HM3MEpBAHE Ha pa3IM4YHU
eJIEKTPOXUMUYHU TTapaMeTpH, KOUTo onpeaensaT epexruBHoctTa HAa MI'K. Tlonydenure pesynraru
e ObJaT M3MOJI3BAaHU 3a oNTUMH3UpaHe Ha padorara Ha MI'K, 0a3upana Ha nporeca MUKpOOHA
cyadar-peayKuus 3a NpeYrcTBaHe Ha OTHAab4YHU BOJU C BUCOKO ChIbpPKAHUE HA CyJI(aTH.

ABSTRACT

The influence of electrical conductivity and temperature on the efficiency of MFC with a basic
microbial process in the anode zone - microbial sulphate reduction has been determined. A
technological scheme of a laboratory installation has been synthesized allowing permanent control
and management of basic process parameters - pH, electrical conductivity, temperature and OCV.
The studies have been carried out at the optimal values of OCV, power density and current density
for four different conductivity values and temperature under abiotic conditions in the anode zone of
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the fuel element and a comparison has been made with the biological process of the microbial sulphate
reduction. On the basis of LabView® has been offered a possibility of measuring different
electrochemical parameters of the MFC that determine its efficiency. The results obtained will be
used to optimize the work of MFC based on the microbial sulphate reduction process to treat
wastewaters with high content of sulphates.

111.37. K. Nikolova, Bratkova S., P. Genova, Plant growth-promoting bacteria in combination
with humic acids improve growth of white clover (Trifolium repens I.) cultivated in poor soils,
Genetics and Plant Physiology, 2019, Volume 9, No 1-2, pp. 64-74, ISSN 1314-6394.

Huxkoaosa K., Bparkosa C., I'enoBa Il., bakmepuu, cmumynupawiu pacmesca na pacmenuama
6 KOMOUHAUUA ¢ XYMUHOBU KUCEAUHU NO00Opasam eéezemauuama Ha 6sa1a demenuna (Trifolium
repens l.) évpxy 6eonu nousu, Cnucanue: Genetics and Plant Physiology, 2019, Tom 9, No 1-2,
ctp. 64-74, ISSN 1314-6394.

PE3IOME

OcHoBHaTa 1Ie7 Ha TOBAa MPOYYBaHE Oelle J1a ce M3CIEABAT Bh3MOXKHOCTUTE 3a MOJOOpsSBaHE Ha
pacrexxa Ha Trifolium repens L. (6s1a nerenuna), KynTHBUpaHa B O¢/IHA HAa XPaHUTEIHH BEIIECTBA
noyBa. bsaxa oneHeHnn edexkTure Ha CMECEHH KYJITYpU OT celeM Iama pusochepHa Mukpodiopa,
npUHaIeKaM KbM pogoBere Bacillus u Pseudomonas w/wiam XyMHHOBH KHCEIMHH BBPXY
OCHOBHHUTE OMOMETPHYHHM IapaMeTpU Ha TECTOBUTE pacTteHus. Karo cyOcTpatu ca W3MoiI3BaHH
MOYBH C HUCKO ChIIbPXKAHHUE Ha XyMYC U a30T. TPEeTUpaHETO C XyMaTH MOKa3Ba CUJICH MOJIOXKHUTEIICH
edeKT BppXy pacTexa Ha pacTeHusTa. HaOmronaBa ce yBennmyaBaHe Ha CBEKOTO U CYXOTO TETJIO Ha
Haj3eMHaTa Ouomaca chOTBETHO cbC 77% u 120%. Haii-noOGpu pe3ynTaTu ca MOJYy4YEHU CIej
npujaraHe Ha KOMOHMHaIus oT pu3ochepHa MUKpo(dIOpa M XyMHUHOBH KHUCEITUHH, KOETO BOAU IO
yBeJIMUYEHHUE Ha cyXara pacTuTenHa 6uomaca cbe 160% Haa KOHTpoJaTa.

ABSTRACT

The main objective of this study was to investigate the possibilities for improving the plant growth
of Trifolium repens L. (white clover) cultivated in poor of nutrients soil. The effects of mixed cultures
of seven strains of rhizospheric microflora belonging to the genera Bacillus and Pseudomonas and/or
humic acids on the basic biometric parameters of the test plants were evaluated. Soils with low humus
and nitrogen contents were used as substrates. Treatment with humates showed a strong positive
effect on plant growth. The observed increase of fresh and dry weight of the aboveground biomass
was by 77% and 120%, respectively. The best results were obtained after application of a combination
of rhizospheric microflora and humic acids resulting in an increase of plant dry biomass by 160%
compared with the control.

111.38. Tsvetkov P., Bratkova S., Semi-passive treatment of mine waste water in anaerobic
conditions, Journal of Mining and Geological Sciences, 2019, Vol. 62, 2, pp. 179-182. ISSN 2682-
9525 (print) ISSN 2683-0027 (online).

Berkos II., bpaTkoBa C., Cemu-nacueno mpemupane na MUHHU OMNAOBYHU 800U 6 AHAEPOOHU
yenosusn, Cnucanue: Journal of Mining and Geological Sciences, 2019, Tom. 62, Cs. 2, cTp. 179-
182. ISSN 2682-9525 (print) ISSN 2683-0027 (online).

PE3IOME

Hpocne;[eHo € MPCUYNUCTBAHCTO HA CUHTCTUYHU KUCCIIU PYAHUYHU BOJAU, UMUTHUPAIIA I'CHCPHUPAHUTEC
B MHUHHOJOOMBHaTa JIEWHOCT B JIa0OpaTOpHa WHCTAJAIMS 3a aHaepoOHO TACHUBHO TpETHpPaHE.
JlaboparopHara MHCTaNamus € U3rpajieHa OT TPH IOCIEIOBATEIIHO CBBP3aHU aHAepOOHU KamepH,
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Besika ¢ ooem 15 1. Beeku ¢b € 3ambiaHeH ¢be cMec oT 4.5 kg TBBp/ opranudeH cyocTpart (roBexaa
TOp, IBPBEHU CTHPIOTHHU U CEHO B choTHOIIeHUE 4:1:1) u 2 kg BapoBHK ¢ pa3Mep Ha YaCTHULIUTE
5+10 mm. TpeTupaHuaT MozeeH pa3TBop chabpika SO+ (3000 mg/l), Cu?* (10 mg/l), Zn?* (25
mg/1), Cd?* (5 mg/l), As>* (5 mg/l), Fe?* (100 mg/l) u Mn?* (20 mg/l). IIpoBeaeHO € MACUBHO U
MOJIyIIAaCUBHO TPETHPAHE MPU OCUTYPEHO KOHTAKTHO BPEME OT ILIECT ACHOHOIHS, KaTo 110 BpeMe Ha
CTaJusl 3a MOJIYIacUBHO TPETUPAHE B CUCTEMATa € 100aBeH JaKTaT KaTo JOMbJIHUTENICH U3TOUYHHUK Ha
BBIJIEPO]] U €HEPIUsl. Y CTAHOBEHO €, 4e e()eKTUBHOCTTA Ha OTCTpaHsIBaHE Ha CyJ(aTu OT BOJUTE MIPU
MACHBHO TPeTHpaHe € MpUOIM3uTenHo 9 %, a npu noOaBsHEe Ha JIaKTaT B KOHIEHTpauuu 1, 2,3 u 4
ml/l, cyndarute Ha M3X0/a HA HHCTATAIMATA HAMAIIABAT CHOTBETHO ¢ 35.7 %, 67.1 %, 82.3 % 1 98.3
%. IIpu BCUUKM U3CIICABAHU PEKUMHU €(PEKTUBHO CE OTCTPAHSABAT HOHUTE HA TEKKUTE METATH — MEJI,
KeIA30, HUHK, Kagmuil u apceH (97 % — 99.9 %). Ctenenra Ha OTCTpaHsIBaHE Ha MaHTaHa € HUCKA —
oko0310 30 %. [TomydeHure pe3yaTaTu U HaIpaBeHUTE OT HAC KOHCTATAIlUK, OMXa MOTJIH J1a TIOCITy>KaT
KaTo OCHOBA 3a M3rpakJaHe Ha MWJIOTHU MHCTAJAluu, Oa3upaHu Ha MOJYNACUBHO TPETHUPaHE IO
YCTAHOBEH HAYMH.

ABSTRACT

In this study synthetic acid mine waters, similar to the naturally generated ones in mines, were treated
by a passive system under anaerobic conditions. The constructed laboratory-scaled system consisted
of three anaerobic chambers connected sequentially, each one with a volume of 15 |. Each chamber
was filled with a mixture of 4.5 kg of solid organic substrate (cattle manure, sawdust and hay in a
ratio 4:1:1) and 2 kg of limestone with particles size distribution of 5+10 mm. The model solution
contained SO4> (3000 mg/l), Cu?* (10 mg/l), Zn?* (25 mg/l), Cd?* (5 mg/l), As®* (5 mg/l), Fe?* (100
mg/1) and Mn?* (20 mg/l). Passive and semi-passive treatment was conducted at a hydraulic retention
time of 6 days. During the stage of semi-passive treatment, lactate was added as an additional carbon
and energy source. The results demonstrated that the sulphate-removal efficiency from mine waste
water by passive treatment was insignificant (approx. 9 %), while the addition of lactate at
concentrations of 1, 2, 3 and 4 ml/l increased the remolval rate for sulphates as follows: 35.7 %, 67.1
%, 82.3 % and 98.3 %. In all studied regimes the ions of copper, iron, zinc, cadmium and arsenic
were effectively removed (97 %-99.9 % ). The rate of manganese removal was low (30 %). The
results could serve as a basis for the establishment of pilot-scaled installations for semi-passive
treatment of acid mine water in the studied manner.

111.39. Stoyanov, N, Bratkova S., Dimovski S., Mathematical models of contamination with heavy
metals from the abandoned mines in the Madjarovo ore field, Eastern Rhodopes, Journal of
Mining and Geological Sciences, 2019, Vol. 62, 1, pp. 83-88. ISSN 2682-9525 (print) ISSN 2683-
0027 (online).

CrosinoB H., bparkoBa C., IlumoBcku C., Mamemamuuecku mooeau Ha 3amMbpPCABAHEMO C
medcku memanu om 3akpumume munu ¢ Maoxcapoeckomo pyono none, usmounu Pooonu,
Cnucanue: Journal of Mining and Geological Sciences, 2019, Tom. 62, Cs. 1, ctp. 83-88. ISSN
2682-9525 (print) ISSN 2683-0027 (online).

PE3IOME

Pa3paborenu ca marematnyecku GUITPAIMOHHU U MUTpanoHHU 3D Mozenu Ha 3aMbpcsBaHe Ha
MNOA3CMHUTC BOAU C U3THYAIIKW OT CTAPUTC MUHHU PYAHHUYHU BOAU W BB3MOXKHOTO APCHHUPAHC Ha
3aMBPCEHHUSI TTO3EMEH TTOTOK B p. Apaa. M3ciieBaHo € moBeieHueTo Ha TexkuTe Meranu Zn, Pb, Cd
1 Ni BbB BOJIOHACUTEHA Cpe/ia U ca HAIPaBeHU OLIEHKH 32 TAXHOTO Bb3MOXKHO Pa3NpOCTPaHEHUE BbB
BOJIOHOCHUTE XOPHU30HTU. B MHUIpallMOHHHTE MOJENM € H3MOJ3BaHa cXeMaTa Ha KOHBEKTHMBHO-
,Z[I/I(l)y3I/IOHeH IMPCEHOC Ha BCUICCTBO C OTYUTAHC HA CHIIBTCTBAILUTC NPOLCCU O6paTI/IMO CJIIMMHUHUPAHC
(copOrusi-gecopO1ust), MeXxaHUIHa JUCTIEPCHS U cMecBaHe. Bb3 0CHOBA Ha MOJIETTHUTE PEIICHUS 3a
paiioHa Ha crapuTe MHUHUA B Ma/pKapoBCKOTO PYJIHO TOJIE € HalpaBeHa OIICHKA Ha eJIeMEHTUTE Ha
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BOJHMSI OallaHC, ONPEIETIeHN ca ChBPEMEHHUTE IPAHULIU U CTEIIEH Ha 3aMbPCSIBAaHE HA MOJA3EMHUTE
Y IOBBPXHOCTHUTE BOAM U € U3rOTBEHA IPOTHO3a 32 Pa3BUTHETO HA HEFaTUBHUTE IPOLIECH B IEPUOAA
1o 2030 r. Maremaruueckute 3D mMoznenu ca chCTaBeHH ¢ KOMIIOTbpHUTE nporpamu Modflow u

MT3D-MS.

ABSTRACT

Mathematical 3D models of the flow field and of the mass transport are developed for the groundwater
contamination caused by the abandoned mines waters and for the possible drainage of the polluted
groundwater flow into the Arda River. Behaviour of heavy metals Zn, Pb, Cd, and Ni in the water-
saturated medium is studied and assessments of their possible distribution in the aquifers are made.
The scheme of convection-diffusion transport is used in the mass transport models, taking into
consideration the complementary processes of reversible elimination (sorption-desorption),
mechanical dispersion, and mixing. On the basis of model solutions, the water budget elements are
assessed and the current limits and degree of groundwater and surface water pollution are determined
for the area of the abandoned mines in the Madjarovo ore field. A prognosis for the expansion of the
negative processes in the period up to 2030 is also made. The 3D mathematical models are developed
using the computer programmes Modflow and MT3D-MS.

111.40. Dimovski S., Stoyanov, N, Bratkova S., A model of the conditions for spontaneous release
of biogas from a sanitary landfill in southern Bulgaria, Journal of Mining and Geological
Sciences, 2019, Vol. 62, 1, pp. 95-100. ISSN 2682-9525 (print) ISSN 2683-0027 (online).

JAumoBcku C., Crosnos H., BparkoBa C., Mooden na ycnosuama 3a cnoHmanno uzmuiane Ha
ouozaz om oeno 3a Heonacnu (dbumosu) omnaovyu 6 wixcua bvnzapusa, Cnucanue: Journal of
Mining and Geological Sciences, 2019, Tom. 62, Cs. 1, cTp. 95-100. ISSN 2682-9525 (print) ISSN
2683-0027 (online).

PE3IOME

[Ipoyyenu ca ycnmoBHATa 3a CIIOHTAaHHO H3THYaHE Ha OWOra3 M MPUYMHHUTE 32 IOCIEIBAIOTO
caMo3aranBaHe Ha peTHOHATHOTO JIETIO 32 HeonacH! (OUTOBM) OTIaIbIM Kpaii rpax Xackoso, KOxHa
bearapus. IlpoBeneno e reodusmuno wusciensane no wmerox ERT (Electrical Resistivity
Tomography) u e chcTaBeH IBYMEPEH I'eOeNeKTPHUEH MOJENI Ha CMETHITHOTO TSJIO B pailOHa Ha
NpoyyBaHHUsT OOEKT. ['€OeNeKTPUUHUAT MOAEN € TpaHCPOpPMHpaH B AHTPOIOIEHEH pa3pe3 Ha
3acerHaTuTe OT MoKapa padOTHH yYacThIM, KOWTO € BAIMAMPAH C NpUJIaraHata TEXHOJIOTHS 3a
JIeTIOHNpPaHe Ha OTMAabIM U Ieoe3NYHUTE U3MEPBAaHUs Ha TeXHUs oO0eM. Pa3paboreH e Mozaen Ha
YCIIOBHSITA 32 HATPYIBaHE, IUPKyJaIus, GopMHUpaHe Ha KPUTHYHHU KOJIMYECTBA W B3pUBSBaHE Ha
Ouorasa, MpeACTaBsAIl B JIETalIM Bb3MOXKHUS CIIEHApUN 32 BH3HMKBAHE W MPOTHYAHE HA MOAOOHU
UHIMIEHTH. [IpeanoxeHn ca MEpKH W TMPUHIMITHU CXEMH 3a OrpaHHuYaBaHe Ha B3PHUBOOIACHOTO
HaATpyTMBaHE Ha OMOra3 B CMETHUIIHOTO TSUJIO.

ABSTRACT

The conditions that lead to a spontaneous release of biogas are studied, as well as the reasons for the
following self-ignition of the sanitary landfill situated near the town of Haskovo, Southern Bulgaria.
A geophysical survey was performed according to the method of electrical resistivity tomography
(ERT) and a two-dimensional geoelectrical model of the sanitary landfill was constructed in the area
of the studied site. The geoelectrical model has been transformed into an anthropogenic section of the
work areas affected by the fire. The constructed section is in accordance with the applied technology
for deposition of waste materials and the geodetic measurements of their volume. A model for the
conditions for accumulation, circulation, critical mass formation and biogas explosion has been
developed, presenting in detail the possible scenario for the occurrence and the progress of such
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incidents. Measures and principle schemes are proposed for limiting the dangerous accumulation of
biogas in the sanitary landfill.

I11.41. lBeTkoB I1., Bparkosa C., Ilacuénu mexnonozuu 3a npeyucmeane Ha KUceau pyoOHUYHU
600u, MuHHO 1eJ10 U reojiorus, 2019, Tom 10-11, cTp. 45-50. ISSN 0861-5713.

Tsvetkov P., Bratkova S., Passive systems for the treatment of acid mine drainage, Journal
""Mining and Geology", Vol. 10-11, pp. 45-50. ISSN 0861-5713.

PE3IOME

OcCHOBEH eKoJIornueH npodaeM B MUHHO-T00MBHATA IEHHOCT € TeHEpUPAHETO Ha OTHAIbYHHU BOAU C
BHCOKHM KHUCETUHHOCT U ChIBbPKAHUE HA TEKKH METAJIM, PAIMOAKTUBHU U TOKCUYHU E€JIIEMEHTH. 3a
MPaBWJIHOTO UM YTpaBJIeHUE U ONa3BaHE Ha OKOJIHATA cpefla ChbOOpPAa3HO €KOJIOIMYHUTE HOPMH Ce
MPOBEXKAAT peaulla MPOyIBAHUS 32 HHOBATUBHU METO/M 32 TPETHPAHE HA KUCEIU PYyJAHUYHU BOIH.
HagexxnHo antepHaTMBHO pelieHHWE B Ta3uW O0JIaCT MpeasiaraT MacHUBHUTE TEXHOJOTHHM 32
npeurcTBaHe. Te moraTt aa ce MojenupaT chbOOpa3HO IIUPOK CIEKTHP OT 3aMBPCHUTEIH H JIa Ce
BHEIPST €(EeKTUBHO B MPOLIECUTE HA TPETUPAHE HA KMUCETU MUHHH BOJIH.

ABSTRACT

The main environmental problem of mining activities is the wastewater acid generation with high
content of heavy metals, radioactive and toxic elements. In order to properly manage of this problem
and environmental protection according to environmental standards, many studies are being
conducted on innovative methods for acid mine drainage treatment. A passive treatment technologies
are a suitable alternative in this cases. They can be design according to an enormous range of
contaminants and effectively implemented in acid mine water treatment processes.

111.42. Bratkova S., Angelov A., Zheleva E., Todorova E., Stamenov S., Kozhuharov E., Delov
P., Valova E., Vasilev Z., A multi-disciplinary approach to rehabilitation of historically disturbed
lands, X111 International Mineral Processing and Recycling Conference Belgrade, Serbia, 8-10
May, 20109.

bparkosa C., AnresnoB A., Kesesa E., Tonoposa K., Cramenon C., Ko:xkyxapos E., [lesos II.,
Bnaesa E., Bacunes K., Myamuoucyunnunapen nooxoo 3a 6v3cmanosasane Ha HApyuwieHu 6
munanomo mepenu, XIII MexaynapoaHa koHdpepeHuusi mo npepadorka m odorarsaBaHe Ha
noje3Hu uskonaemu bearpan, Cepous, 8-10 Maii, 2019.

PE3IOME

Hwuau [pemrse Metanc Yenoneu EA /] mpoBene MyITHAMCUUIUIMHAPHO MPOYYBAHE B PAMKUTE HA
CBOATA IporpaMa 3a pexaOwiIuTanus Ha TEPeHH, HapyIIeHH OT cTapa MUHHOAOOMBHA JEHHOCT.
W3cneaBanero oOxBaia: ISI0CTHA XapaKTepUCTUKAa HA MHUHEpAHUSA CyOCTpaT, XUIPOJIOTHYEH U
XHUJIPOTEOJIOKKH PO HA palloHa, KAYeCTBO HA MOBBPXHOCTHUTE U MOJ3EMHHUTE BOJIU, aHAIHM3 HA
nourara M ceguMeHTuTe. Llenta Ha MyATHAMCUMIUIMHAPHOTO MpoyuyBaHe Oemle na ce choepaT u
CUCTCMATU3UPAT AOIIBJIHUTCIIHU AJAHHU U Ja CC Ha6ene>i<aT KOHKPCTHU MCPKH 3a HO,Z[O6p$IBaHe Ha
OKOJIHaTa CpeJla U BH3CTAHOBABAHE HA HAPYIIEHWTE TEPEHHU B M'BPBOHAYAHOTO UM CBHCTOSIHHE,
JOKOJIKOTO € BB3MOXHO. B crarmara ca NpeACTaBCHU HAYYHUTC MCTOAU, IPUIIOKCHU IIpU
MIPOBEJICHOTO ISUIOCTHO IPOYYBaHE U CbOTBETHUTE JEHHOCTH, U3BHPIIBAHU KbM MOMEHTA.

ABSTRACT

Dundee Precious Metals Chelopech EAD conducted a multi-disciplinary survey within the
framework of its program for the rehabilitation of lands disturbed by historical mining. The survey
covered: a comprehensive characterization of the mineral substrate, a hydrological and hydro-
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geological profile of the area, surface and groundwater quality, soil and sediment analysis. The
purpose of the multi-disciplinary survey was to collect and systematize additional data and identify
specific measures for environmental improvement and restoring disturbed lands, as much as possible,
to their original state. The article presents the scientific methods applied during the conducted
comprehensive survey and respective activities carried out at present.

111.43. lvanov R., Bratkova S., Genova P., Nikolova K., Influence of various biological factors
on the treatment of water contaminated with petroleum products and electrical parameters in plant
sediment microbial fuel cells, Annals of the ,,Constantin Brancusi” University of Targu, Jiu,
Engineering Series, No. 4, 2019, pp. 65-70, ISNN: 1842-4856.

HNBanos P., bparkoBa C., I'enoBa Il., HukonoBa K., Bauanue na pazruunu ouonocuunu
daxkmopu evpxy mpemupanemo Ha 600U, 3AMBPCEHU C HEPMONPOOYKMU U el1eKmpuiecKu
napamempu Ha pacmumennu ceoumenmu Mukpoonu zopuenu Kiemxu, Cnucanue: Annals of the
»constantin Brancusi” University of Targu, Jiu, Engineering Series, No. 4, 2019, crp. 65-70,
ISNN: 1842-4856.

PE3IOME

Pacturennure cenumentHr MUKpoOHU ropuBHU kietku (PCMI'K) ca obemaBaiia HOBa TEXHOJIOTHSI
3a TOOMB €Heprus M BB3CTAHOBSIBAaHE Ha 3aMbpceHa reo-cpefa. ToBa U3CielIBaHE € CBHP3aHO C
OTIPEJICJITHETO Ha BIMSHUETO HA PA3JIMYHU OMOJIOTHYHU (PAKTOPH (pa3IndHa BOJHA PACTUTEIHOCT U
MUKpPOOHHU MPOIIECH) BbPXY CTENEHTa HAa MPEYUCTBaHE HAa BOJIM, 3aMBPCEHU C HEDTOMPOAYKTU U
reHepupanero Ha eHeprust B PCMI'K. 3a nenute Ha uscnensanero ca koucrpyupanu ner PCMI'K ¢
pasnuuHa pactutenHoct (6e3 pactutenHoct, Typha latifolia, Phragmites, Spartina u cmecena 6atHa
pPACTUTENIHOCT) U € H3cieABaH e(eKThT OT TPH MUKPOOHM mporeca (AeHuTpudukanus, cyndar-
peaykuus u pepupenykius). Haii-n1o6pu enexTpoXxuMUyHU napameTpu U eeKT Ha MPeunucTBaHe Ha
Boqute ce noctura B PCMI'K, 3acanena ¢ Phragmites u nmporeca MukpoOHa cyadar-peayKIus.

ABSTRACT

A plant sediment microbial fuel cell (PSMFC) is a promising new technology for harvesting energy
and remediating a contaminated geo-environment. This study is related to the determation of the
influence of various biological factors (different aquatic vegetation and microbial processes) on the
degree of water purification contaminated with petroleum products and the generation of energy in
PSMFC. For the purpose of the study, five PSMFCs with different vegetation (without vegetation,
Typha latifolia, Phragmites, Spartina and mixed marsh vegetation) were constructed and the effect
of three microbial processes (denitrification, sulfate-reduction and ferric reduction) were investigated.
The best electrochemical parameters and treatment effect are achieved with the process of microbial
sulphate-reduction in PSMFC planted with Phragmites.

111.44. Bratkova S., Alexieva Z., Angelov A., Nikolova K., Genova P., Ivanov R., Gerginova M.,
Peneva N., Efficiency of microbial fuel cells based on the sulphate-reduction by ethanol,
Sustainable Extraction and Processing of Raw Materials Journal, Vol 1, pp. 21-26, 2020, ISSN
2738-7100 (print) ISSN 2738-7151(online) DOI: 10.5281/zenod0.4270025.

bparkoBa C., AsekcueBa 3. AHresioB A., Hukososa K., I'enoBa Il., UBanos P., 'eprunosa
M., lleneBa H., Edhexmusnocm na mukpoonu 2opuenu Kiemku, 6azupanu Ha cyagam-peoyKuus
na emanon, Cnucanue: Sustainable Extraction and Processing of Raw Materials Journal, Tom
1, crp. 21-26, 2020, ISSN 2738-7100 (print) [ISSN 2738-7151(online) DOI:
10.5281/zen0d0.4270025.
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PE3IOME

W3cnenBaHo € BIMSHHETO HAa KOHTAaKTHOTO BpEME BBPXY CKOpPOCTTa HA MHKpoOHara cyndar-
pEeayKIUs TPH 3aXpaHBaHE C €TaHOJ U FreHepupaHeTo Ha enekTpoeHeprust or MI'K. Excnepumentute
ca OCBINECTBEHHU Ype3 TabopaTopHa MHCTANAINSI, ChCTOAIIA CE OT aHAepOOEH PeakTop ¢ PUKCHUPAHO
JIETJI0 U MUKPOOHA rOpuBHA KJIETKa ¢ Bh3aylIeH kartoa. [locturnato e ehekTUBHO OTCTpaHsIBaHE Ha
cyndaTtu mpH NoIIbpKaHe HAa KOHTAKTHOTO Bpeme 44 u 66 4. EhekTrBHOCTTA HA OTCTpaHsBaHE Ha
XIIK HapacTBa ¢ NMOBHIIIABAHETO HAa KOHTAKTHOTO Bpeme. Hail-Bucoka mMakchmaiaHa TUITBTHOCT Ha
MoIIHOCTTa OT 258 mW/m? e momydena npu 22 4. KOHTAKTHO BpeMe. M310/13BaHeTo Ha eTaHoI KaTo
JIOHOp Ha EJEKTPOHM OKa3Ba TOJISIMO BIMSIHHE BBPXY ChCTaBa Ha MHUKPOOHOTO CHOOILIECTBO.
[TommydeHnTe METareHOMHHU HAaHHM IIOKa3BaT, Y€ HaW-pa3MpOCTpaHEHUAT THN B OakTepuasHaTa
obmuoct ¢ Proteobacteria — 87,8 %, u mo-crermanno Gammaproteobacteria — 53,1 %. B anoanara
KaMmepa MpUCHhCTBaxa cyidaT-peayluupamy OaKTepuu, KOUTO OKUCISBAT HEMBIHO OPTaHUYHUTE
ChEJIMHEHUS C KpaeH MPOIYKT arerar. JJoMuHUpaumsaT MUKpOOEeH BUJI cpell cyidaT-peylupaniure
oaktepun 6¢ Desulfomicrobium mexicanus (19,79%).

ABSTRACT

The influence of hydraulic retention time (HRT) on the rate of sulphate-reduction and electricity
generation of microbial fuel cell fed with ethanol was studied. The experiments were performed in
the laboratory installation, consisting of an anaerobic fixed-bed reactor and a microbial fuel cell with
air-cathode. An effective sulphate removal was achieved at hydraulic retention times 44 and 66 h.
The effectiveness of COD removal raises with increasing the hydraulic retention time. The highest
maximum power density of 258 mW/m? was obtained at 22 h HRT. The use of ethanol as an electron
donor had a great impact on the composition of the microbial community. The metagenomic data
obtained showed that the most abundant phylum in bacterial community was Proteobacteria — 87.8
%, and particularly Gammaproteobacteria — 53,1%. The sulphate reducing bacteria that can
incompletely oxidise organic compounds usually with acetate as an end product were presented in
the microbial community in anodic chamber. The dominant microbial species among sulphate
reducing bacteria was Desulfomicrobium mexicanus (19,79%).

111.45. Nikolova, K., Bratkova S., Angelov A., Genova P., lvanov R., Stefanova A., Treatment of
sulphates-rich solutions through ettringite precipitation with industrial reagents, Sustainable
Extraction and Processing of Raw Materials Journal, Vol 1, pp. 74-78, 2020, ISSN 2738-7100
(print) ISSN 2738-7151(online) DOI: 10.5281/zenodo.4270121.

Huxkoaosa K., BpaTtkosa C., AnrenoB A., I'enoBa I1., UBanos P., CtedanoBa A., IIpeuucmeane
Ha Oocamu Ha cyighamu 600u upe3 eMPUHUMHA NPEUURUMANUUA C UHOYCIMPUATIHU PeazeHmu,
Cnucanue: Sustainable Extraction and Processing of Raw Materials Journal, Tom 1, c¢Tp. 74-
78, 2020, ISSN 2738-7100 (print) ISSN 2738-7151(online) DOI: 10.5281/zenodo.4270121.

PE3IOME

MuHHUTE OTIAIBUYHU BOAHM YECTO CE XapaKTEPU3UPAT C BUCOKH KOHIICHTPAIMH Ha CyJI(aTH, TEKKH
METaJId ¥ MOBUIIIEHA €JIEKTPOIIPOBOAUMOCT. 3a Ja ce MOHMKAT CTOMHOCTUTE Ha Te3U MOKa3aTelu €
3aIBJDKUTEITHO € MHAYCTPUATA Ja Tpujlara MoaAX0 s METOAH 3a IPEYUCTBaHe. 3a HaMallsIBaHe Ha
KOHIIGHTpalluuTe Ha cyidarure cropen OwJrapckara HopMmatuBHa ypeaba mgo 300 mg/l, B
nabopaTopHH U3CJEIBAHUS € MPHJIOKEH M3TOUYHUK Ha alyMUHUH 3a (opMmupaHe Ha eTpUHTUT. B
HACTOSAIIOTO M3CJIEJIBAHE Ca TPETUPAHU CHHTETUYHU BOIM CHC CHCTaB, MOJOOEH Ha TO3U Ha
TUIIMYHUTE MUHHY OTHa b4HU BoaU. [IbpBOoHauanno pH Ha pa3zrBopure e kopurupasno ¢ Ca(OH)2 no
9,0, mpu KOETO TEKKHUTE METAIN ce yTasBar moj ¢opmarta Ha xuapokcuau. Cieq ToBa € 100aBsH
M3TOYHHUK Ha anyMuHHi mox ¢popmara Ha Al-nuMmeHT, npomuiuieH Na-alyMUHAT WIA aTyMHUHHCB
okcuxjopuz. Haii-noOpu pe3ynTaTd MO OTHOIIEHHE Ha HAaMaIABAaHETO Ha KOHIIGHTpalUsATa Ha
cyndaTuTe M EIEeKTPONpOBOIMMOCTTa ca moiydeHu ¢ Al-ument (69 — 100 % cremeHn Ha
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OTCTpaHsiBaHe Ha cyl(arn), HO KOJIMYECTBaTa Ha TeHEPUPAHUTE YTallKu ca rojieMH, KOETO IMOCTaBs
BBIIPOCA 3a TAXHOTO nenoHupane. [Ipu npunarane Ha mpomunuieH Na-alyMUHAT CTENEHTa Ha
oTcTpaHsiBaHe Ha cyjdaTute € MHOro HucKa, a mpu AlOCI e 96%. M3non3Banero Ha JBaTa peareHra
o0aue BOJM /10 MOBHIIABAHE HA €JIEKTPONPOBOAMMOCTTA HAa TPETUPAHUTE PA3TBOPH.

ABSTRACT

Mine wastewaters are often characterised with high concentrations of sulphates, heavy metals and
increased electrical conductivity. It is mandatory for the industry to implement convenient treatment
methods in order to reduce these parameters. The aluminium precipitation with the simultaneous
formation of ettringite was chosen for laboratory testing as it is appropriate when the concentrations
of sulphates have to be reduced- up to 300 mg/l according to the Bulgarian regulatory framework. In
the present study synthetic waters were treated, as their composition was similar to that of typical
mining effluents. Initially, the pH of the solutions was adjusted to 9.0 with Ca(OH)2 and thus the
heavy metals precipitated in the form of hydroxides. Then, an aluminium source was added as Al-
cement, industrial Na-aluminate or aluminium oxychloride. The best results in terms of sulphates and
electrical conductivity decrease were obtained with Al-cement (69 — 100 % sulphates removal rate),
but the quantities of the generated sludges were large, which raises the question of their proper
disposal. With the industrial Na-aluminate the rate of removal of sulphates was very low and with
AIOCI it was 96%. However, the use of both reagents showed an increase in the electrical
conductivity of the treated solutions.

I111.46. Panayotova M., Stoyanov N., Bratkova S., Dimovski S., Angelov A., Benderev A.,
Unexpected impact of a small hydropower station - a case-study, The Eurasia Proceedings of
Science, Technology, Engineering & Mathematics (EPSTEM), November 16-19, 2022, Antalya,
Turkey, Vol. 21, 8p. ISSN: 2602-3199.

IManaiioroBa M., CrosnoB H., BparkoBa C., /IlumoBcku C., AHrenoB A., bBenaepeB A.,
Heouakeano e6v3oeiicmeue om mManka 600HA el1eKMPOUEHmMpania — Cayuaii Om npaKkmukama,
Cnucanue: The Eurasia Proceedings of Science, Technology, Engineering & Mathematics
(EPSTEM), noemBpu 16-19, 2022, Autayms, Typuus, Tom. 21, 8p. ISSN: 2602-3199.

PE3IOME

Mankure BogHoenekTpuuecku 1eHTpanu (MBEL) ca u3BecTHH KaTo €KOJIOTMYHO YUCTH CUCTEMH,
MPAKTUYECKU JMIIEHU OT OTPHULATENHHM BB3ACUCTBUSA. TSIXHOTO M3rpa)kAaHe W M3IOI3BAHE IPU
HE/I0CTaThyuHA MPeIBApUTEIIHA OIIEHKA Ha PUCKa 00adye MOXKe J1a JOBEJE /10 HEOUaKBAHU TOCIIETUIIH.
Cratusita npejacTaBs ciy4ail OT IpaKTHKaTa, IpU KONTO BHE3AITHO BUCOKO KOJIM4ecTBO MaHraH (Mn)
ce MosBsIBa B MUTEHHATa BoJa Ha ceno B bbarapus. OOcToiHNTE MPOyYBaHMs HA ropemaTa ToYKa
(u3MepBaHMsI Ha MSCTO Ha IapaMeTpuUTe Ha BOJaTa B CHLIECTBYBALUTE M HOBOU3TPAJCHUTE
KJIaJICHIM, KaKTO ¥ B M3KYCTBEHOTO €3epo, 00pa3yBaHO cjel u3rpaxaaHero Ha Oimskara MBELL,
XUMHYHA M HIKOM MHUKPOOMOJIOTMYHM aHalIM3d Ha BOJAM) JOBEAOXa [0 3aKIIOUYEHHUETO, 4e
CTPOUTEJICTBOTO U ekcrioaTanuara Ha MBEL] nunAMpeKTHO yinecHU mpolieca Ha MOOMIIM3UpaHe Ha
Mn ot ecTrecTBeHO 00pa3yBaHH yTaiiku. OCHOBHATa MPUYHMHA € Ch3/1aBAHETO Ha aHOKCUYHU YCIOBUS
B OoraTHsi Ha OpraHMYeH MaTepHall CEAMMEHT Ha Ch3/1aZCHOTO M3KYCTBEHO €3epO M MHKpoOHaTa
peAyKLMs Ha YeTHUpUBaJeHTHUS MaHraH. [lopaau xunpaBinuyHaTa Bpb3Ka CbC CUCTEMHTE 3a 100UB
Ha [IUTENHA BOJa BbB BOJOIPOBOAHATA MpEKa ce nosiBu Mn.

ABSTRACT

Small hydropower stations (SHPS) are known as environmentally friendly systems, practically
lacking of negative impacts. However, their construction and use with insufficient preliminary risk
assessment may lead to unexpected consequences. The paper presents a case-study where suddenly
high amount of manganese (Mn) appeared in the potable water of a village in Bulgaria. The
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comprehensive studies on the hot spot (in situ measurements of water parameters in the existing and
newly drilled wells as well as in the artificial lake formed after nearby SHPS construction, water
chemical and some microbiological analyses) have lead to the conclusion that the construction and
exploitation of SHPS indirectly has facilitated a process of mobilization of Mn from naturally formed
precipitates. The main cause is the creation of anoxic conditions in the organic material-rich sediment
of the man-made lake and the microbial reduction of tetravalent manganese. Due to the hydraulic
connection with the potable water extraction systems, Mn appeared in the water supply network.

111.47. Bratkova S., Nikolova K., Genova P., Angelov A., Use of Plant Growth-Promoting
Bacteria and Humic Acids for Phytostabilization of Acid-Generating Mining Wastes, Earth &
Environmental Science Research & Reviews, Vol. 5(3), pp. 51-60, 2022, ISSN: 2639-7455
DOI:10.33140/EESRR.05.03.01.

bparkosa C., HukxosnoBa K., I'enoBa Il., AHresoB A., Ilpunoxcenue na cmumynupauwiu
pacmedica Ha pacmenHuaAma OaKkmepuu U XYMUHOBU KUCEAUHU 3a umocmadunuzayus HA
Kucenunno-zenepupawu munnu omnadvuu, Crnucanme: Earth & Environmental Science
Research &  Reviews, Tom 5(3), crp. 51-60, 2022, ISSN: 2639-7455
DOI:10.33140/EESRR.05.03.01.

PE3IOME

[TpoBeneHo € MHTEPAUCHUIUIMHAPHO MPOYYBaHE HA e(heKTa OT MpuilaraHe Ha CTUMYJIMPAIH pacTexa
Ha PacTCHHATA OAKTEPUHN M XyYMHHOBU KHCEJIWHU MPH PEKYJITHBAIMATA HA KACEIMHHO TeHEPUPAIIN
MUHHH OTHaIbIM Upe3 3aTpeBsiBaHe. J[peHa)kHUTE BOJM OT MUHHHUTE OTHAIbIM CE XapaKTepu3upar
¢ pH 3,58 u BUCOKM KOHIIEHTpanuu Ha cyidaTd, Mea, MaHTaH U IMHK. [Ipunoxkenu ca mamoBe OT
ponosere Bacillus u Pseudomonas u XxyMHHOBH KHCEIIMHH, MTOTYYESHHU Ype3 OnorpancopmMaiius Ha
TUTHUT. V3M0I3BaHETO HA CTUMYJIMPAIIN PACTEKaA HA PACTEHUSATA OAKTEPUH U XYMHUHOBU KHUCEITUHH
IpU PEeKyITHBALMATA HAa KHCEIMHHO-TEHEpPHpAIld MHUHHM OTMAIbLM HMalle HIKOJIKO IOJIE3HU
edexTa. KoMOMHUPaHOTO UM TPUIIOKEHUE TOBEIE 10 3HAYUTEITHO HaMaJIsiBaHE HA KOHIICHTPAITUITE
Ha Cu, Fe, Zn u cyndaru B IpeHaXHUTE BOJAU, OPaIU MOTUCKAHE HA OKUCIISBAHETO HA IHUPUTA.
Kakto OakTepumrte, CTHMYJHpAIIM pPACTekKa Ha pACTEHUATA, Taka M XYMHUHOBHTE KHCEIHHU
no100psiBaT pacTeka Ha PaCTEHUATA, KOTaTo Ce M3IMOJI3BAT MOOTAEIHO. Haii-Brcok 100MB Ha cBEXa
(mexny 22% u 43% Han KOHTpojaTa) U cyxa Oumomaca Ha pacteHusiTa (Mexny 31% u 41% Han
KOHTpoJIaTa) ce HaOirofaBa NMpu KOMOMHHpAHE Ha JIBaTa BHJA TPETHpaHe, KaTO €(PEeKTHT CHIIHO
3aBHCH OT J103aTa Ha nmpuiioxeHue. [Ipy KOMOMHUPAHOTO MPHUIIOKEHHE, TOOUBHT HA CBEXA U CyXa
O6uomaca ce TMOBHUIIIABA MPU TPETUPAHE HA pacTeHUsATa ¢ XyMuHOBH kucenunu 0,42 g/kg nousa, HO
HaMaJIsiBa 3HAYMTEIIHO TIPU TAXHOTO TMpuiarane B kKoHueHtpanus 0,84 g/kg mousa. Tperupanero ¢
MUKPOOHM KYJITypH M XyMHHOBH BEIIIECTBA ITOBHUILIABA 3HAUYUTEIIHO YCBOSBAHETO Ha a30T, (hocdop u
Kajauii oT pactenusra. OCBeH TOBa, NMpuiaraneto Ha 6akrepuun ot p. Bacillus u p. Pseudomonas B
KOMOMHAIMSI C XyMHHOBU KHUCEJIWHU B O€JHM IOYBH, M3IOJ3BAHM 3a PEKYJTHBAIMs, HaMaJsiBa
noemaneTo Ha Cu u Zn OT pacTeHUATA.

ABSTRACT

An interdisciplinary study was conducted on the effect of application of plant growth-promoting
bacteria and humic acids in the reclamation of acid-generating mining wastes through a vegetation
cover. The drainage water from the mining waste was characterized by a pH of 3.58 and high
concentrations of sulfate, copper, manganese, and zinc. Strains of the Bacillus and Pseudomonas
genera and humic substances produced by biotransformation from lignite were applied. The usage of
plant growth promoting bacteria and humic acid in the reclamation of acid-generating mining wastes
produced several beneficial effects. The combined application resulted in a significant decrease in
Cu, Fe, Zn and sulfate concentrations in a variety of drainage water samples, due to the suppression
of pyrite oxidation. Both plant growth-promoting bacteria and humic acid improve plant growth,
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when used separately. The highest yield of fresh (between 22% and 43 %) and dry biomass of plants
(between 31% and 41 %) was observed after combining both treatments, but the effect depended
strongly on the dose of application. Yields of fresh and dry biomass in the combined application
increased by treating plants with 0.42 g/kg humic acids, but decreased significantly when applying
humic acids in a concentration of 0.84 g/kg soil. The treatment with a microbial consortium and humic
substances enhanced significantly the uptake of nitrogen, phosphorus, and potassium by the plants.
Furthermore, the addition of Bacillus and Pseudomonas bacteria in combination with humic acids to
poor soil for reclamation reduced the Cu and Zn uptake.

111.48. Genova P., Nikolova K., Angenov A., Bratkova S., Mirdzveli N., Barite precipitation for
treatment of mine waters with high sulphate concentrations, Sustainable Extraction and
Processing of Raw Materials Journal, Vol 4, pp. 32-36, 2023, ISSN 2738-7100 (print) ISSN 2738-
7151(online).

I'enosa II., HukosioBa K., AnuresioB A., bparkosa C., IIpeuucmeane na munnu 600u ¢ 6ucoKo
cyngpamnuo cvovpicanue upez oapumno ymaseane, Cnmcanme: Sustainable Extraction and
Processing of Raw Materials Journal, Tom 4, ctp. 32-36, 2023, ISSN 2738-7100 (print) ISSN
2738-7151(online).

PE3IOME

Enun oT yecTo u3Mnoi3BaHUTE METO/IM 33 OTCTpaHsIBaHe Ha CydaTH OT pyAHUYHUTE BOJIHU € TAXHOTO
yrasBaHe. KiacuueckusT moaxoj 3a Tperupane Ha kucenu pynauunu Boau (KPB), ceabpikarim
TexKd MeTanu u cyiadatu okoio 2000 mg/L, ce ocHoBaBa Ha u3mon3BaHeTO Ha Ba, nobaBeH B
paszmuuau popmu - Ba(Cl)2, Ba(OH)., BaCOgz, BaS. B nHacrosimoro uscienBaHe B jabopaTopHa
MHCTAJIallks B HETIPEKbCHAT PEXKUM € U3BBPLICHO OApUTHO yTasiBaHe ¢ u3non3BaHe Ha BaS. Cxemara
Ha MHCTaJAIMiITa BKJIIOYBA MOCIIEAOBATEHO CBBP3aHU XUMHUECKH PEAKTOPH M YTaWTENH, KOETO
MI03BOJISIBA MTOCJIEIOBATENIHO OCHILIECTBABAHE HA TPHU IpoLieca - BapyBaHe, OapuTHA MPELUTUTAIIS U
nexkapOonuzamus. Upes naboparopHata HMHCTananus e(peKTUBHO ca mpeuncTeHu peannu KPB,
ChIIbPKAI BUCOKU KOHIEHTpauuu cyindartu u Texku meranu. llpunmaranero Ha BaS cHmxkaBa
KOHIeHTpauusaTa Ha cyiadarute nox 200 mg/L, xaro chlo0 Taka 3HAYUTEITHO CE HAMAJsBa M
€JIEKTPONPOBOIMMOCTTA HA TPETUPAHUTE BOJIH.

ABSTRACT

One of the commonly used methods for removing sulphates from mine waters is the precipitation.
The classical approach for the treatment of acid mine drainage (AMD) rich in heavy metals and
sulphates at about of 2000 mg/L is based on using Ba added in different forms - Ba(Cl)2, Ba(OH)a,
BaCOg, BaS. In the present study, barite precipitation with the use of BaS was implemented in a
laboratory installation in continuous mode. The scheme of the installation includes series connected
chemical reactors and settlers, which allows the sequential implementation of three processes -
liming, barite precipitation and recarbonation. Real AMD containing high concentrations of sulphates
and heavy metals has been effectively treated by the laboratory installation. The application of BaS
effectively reduces the concentration of sulphates below 200 mg/L and the electrical conductivity of
the treated waters is significantly reduced.

111.49. Angenov A, Nikolova K., Genova P., Bratkova S., Efficient treatment of real acid mine
drainage by bioelectrochemical system with anodic microbial sulfate reduction, Proceedings of the
XVII INTERNATIONAL CONFERENCE OF THE OPEN AND UNDERWATER MINING
OF MINERALS 18 - 22 SEPTEMBER 2023, VARNA, BULGARIA, pp. 176-183, ISSN 2535-
0854
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AnresnoB A., HuxkosaoBa K., I'enoBa Il., bparkoBa C., E¢hekmueno mpemupane na peannu
Kucenu MUHHU 600U Upe3 OUO0eNIeKmpOXUMUYHA CUCEMa ¢ AHOOHA MUKpOoOHa cyagamna-
peoykuyusa, Coopuuk nokaaau ot XVII Mexaynapoana koHdepeHuus M0 OTKPUT U MOJABOAEH
A00MB Ha MoJie3HN u3konaemu, 18 — 22 Centempu 2023, Bapua, bbarapus, crp. 176-183, ISSN
2535-0854.

PE3IOME

EdextuBHOCTTAa Ha NpeuncTBaHe HA peanHu kucenu pynHuuHu Boau (KPB) ot cyndatu u texku
MeTanu Oeire u3cieaBana B onoenekrpoxumuuna cucrema (BEC). JIse padotau ommuu Ha BEC —
kato MukpoOHa ropuBHa kierka (MI'K) u karo mukpoOHa enekrponmsnHa kierka (MEK) ca
W3CIICIBAHN B TIEPHOJMYEH PEKHUM. YCTAaHOBH c€, Y€ TpH JABaTa pexkuma Ha padora Ha BEC
OTCTpaHSBAHETO Ha CyJI(aTH U METAIM B KaTOJHATA 30HA € B pa3jMyHa cTerneH. 3a 96 yaca B pexxum
MI'K, crenenrta Ha otcTpansiBane Ha cyindaru ot KPB e 27,7%, nokaro B pexum MEK e 47,8%.

Ortcrpanssanero Ha CU** or BomuTe B jBara pexuma, kato MK u MEK e cvotBetHO 69,0% U
95,7%.

ABSTRACT

The efficiency for the treatment of real acid mine drainage (AMD) from sulfates and heavy metals
was investigated in a bioelectrochemical system (BES). In a batch mode, two operational options of
the BES were investigated — as a microbial fuel cell (MFC) and as a microbial electrolysis cell (MEC).
It was found that the rates of sulfate removal and metal reduction in the cathodic area were achieved
to different extents in the two BES modes of operation. In a MFC mode for a time of 96 hours, the
rate of removal of sulfates from AMD reached 27.7 %, while in the MEC mode it was 47.8%.
Regarding Cu?* - in both modes as MFC and MEC the rate of reduction was 69,0% and 95,7 %
respectively.
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