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MyPMaHCKWK BCEPOCCHMCKMIA 2024
CTYASHYACKAM HaYIHBINA GOopy™

NHOOPMALIMOHHOE ITUCBMO

OI'AOY BO «MypMaHCKHI apKTUYECKUH YHHUBEPCUTET» B paMKax
MypMaHCKOTO BCEPOCCHUUCKOTO CTYACHYECKOro Hay4dyHOTro (opyma MPOBOJIUT
PETHOHAIBHYI0 HAy4YHO-TIPAKTUYECKYI0 KoH(pepeHuuio «CrTyaeHyeckass Hay4dHO-
MpakTuyeckas KoHdpepeHIuss Meanko-OuoIOorH4ecKoro HWHCTUTYTa»  (Jajnee —
Kondepennust) kotopascoctoutcs 15-17 anpens 2024 roaa.

OcHoBHOM 11enbt0 KoHepeHmn sBisieTcsl peaiu3alis eIMHCTBa 00yueHus U
Hay4YHOU JIEATETLHOCTH OOYYAIOIINXCS, MOUCK U MOIepKKa Hanboiee TaTaHTIUBbIX
00yyYaroIMXcsl, 3aHUMAIOIITUXCSI HAYYHBIMHM HUCCIICIOBAHUSIMU, TTOBBIIIIEHUE MHTEpECa
oOy4Jaronmxcsi K Hay4YHO-HCCIIEOBATEIbCKON JEATEIbHOCTH KaK COCTaBHOM YacTH
MOJTOTOBKY CHEIUATMCTOB C BHICITUM 00pPa30BAHUEM.

Jns yuactus B KoHdepeHIun npuriamarTcs o0ydarouuecs y4pekIeHUM
BBICILIETO W CPEIHEr0 MPo(eCCUOHAIBHOTO 00pa30BaHMs, ydallluecs IIKOJ, JUIEEB,
TMMHA3UM, YYUIIHIIL.

OcHoBHBbIC HANIPABJICHUS PA00THI KOH()epPEeHIHNH:
e Muxkpobuosnorus — 15.04.2024 r. B 15.00 yn. CnoptuBHasi, 12a, kopnyc E, 205 E

e buoxumus u MonekyngpHasa ouonorus - 16.04.2024 r. 8 15.00 yn. CnoptuBHas, 12a,
kopryc E, 205 E

e buorexnosorus - 17.04.2024 r. B 15.00 yn. CnoptuBHas, 12a, kopnyc E, 205 E

Paboumnii A3bIK: pyCcCKUI

dopMBbI y4acTHsI: OYHOE, 320YHOE.



[To utoram paboThl KOH(PEPEHIIUHN TOKIAIbI, 3aHBIINE TPU30BBIC MECTa W/WIN
PEKOMEHJIOBaHHbIE K MyOJuKaiuu OyayT omnyoivkoBaHbl B COOpHHUK MaTepHajoB
Kondepennun u pasmeniensl B 6aze PUHII.

Marepuansl npuaumatorcst 10 1 nronsa 2024 roga mno >JI€KTPOHHOMY aApecy
mishchenkoes@mstu.edu.ru B COOTBETCTBHH C TPCOOBAHHSMH K ITyOJTUKAIIHSIM.

HampaBnenue  martepuasoB B aJ[peC  OPraHU3alMOHHOIO  KOMHTETa
Kondepenuun o3HayaeT coriiacue aBTOpa Ha OOHApOJOBaHUE MPOU3BEACHHUS
MOCPEACTBOM €r0 OMyOJIMKOBAHUS, PacpOCTPaHEHUsI COOPHUKOB C MPOU3BEICHUEM
aBTOpa M pa3MelleHus B cetu VIHTepHeT.

TpeGoBanus kK oopMIIEHHIO MaTepualnoB mnpeacTaBieHbl B [Ipunoxenun 1.
Matepuassl, mogaHHbIE C HApYLIEHUEM TpeOOBaHUM, IPUHUMATHCS HE OyayT.

KonrakTHas unopmanus:

Anpec: 183010 r. Mypmanck, yn. CnopruBnas, 12a, kopnmyc E, 3 srtax,
Kadeapa MUKpOOHOJIOTHH U OMOXUMHH, KabuHeT 312.
Tenedon: (8152) 40-33-57— banaunna Exarepuna CepreeBHa - OTBETCTBEHHBIM

0 OpraHu3aIuy HayvyHOU M BociUTaTeNbHOM padoTslt MBU.

E-mail — mishchenkoes@mstu.edu.ru

Odunmaneubeiii cant MAY': https://www.mauniver.ru

Bbyaem paasl Buaers Bac B unciie yuactonkos Kongepenuun!
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[Tpunoxenue Nel

TPEBOBAHUS K O®OPMJIEHUIO ITYBJIUKAITAM

1. Crathsi Ha pyCCKOM WM aHIVIMMCKOM $3bIKax TMPEIOCTaBISIETCS B
AIIEKTPOHHOM BHU/E Kak ¢aitn «Microsoft Wordy». O6wem cTaThul He OoJiee 3 CTpaHUII.

2. ®opmar aucra A4, mpudt «Times New Romany, MeKCTpOUHBII HHTEPBAT —
MHOXUTENb 1,2, MoJIs: JIEBOE, BEPXHEE, NMPABOE, HIXKHEE — 25 MM, NEPEHOC CJIOB —
ABTOMATUYECKUM.

3. 3aroJIoBOK CTaThU IMedyaTaeTcss CTpouHbIMU OykBamu. [lIpudT momyxupHBIH,
pasmep mpudTa 14, BoIpaBHUBaHHE M0 JIEBOMY Kparo.

4. Gamunusi, THUIHAJIBI aBTOPa (aBTOPOB) pa3MENIAIOTCS Yepe3 UHTEPBAI MOCe
3arosioBka cratbd. llpudt oOBIYHBIA MOMYKUPHBIN, pasmep 1mpudra 14,
BBIPAaBHUBAHUE T10 JICBOMY Kparo.

5. Ceenenust 06 aBTOpax (ropoj, opranusanus, kadenpa, e-mail) pazmemaroTcs
B CTpPOKYy ¢ (daMuiued M WHULMalaMud aBTOPOB B KpyribeiX ckoOkax. [pudt
KYpPCHUBHBIH, pa3mep mpudTa — 14, BelpaBHUBaHUE 110 JEBOMY Kparo.

6. AHHOTaIMs Ha PyCCKOM M aHTJIMMCKOM SI3BIKaX pa3MEIIaeTCs Yepe3 NHTEPBa
nocJse cBeAeHuil 00 aBTope, 00beM 4—5 ctpok. Pazmep mpudra — 12, BelpaBHUBaHME
10 IIUPUHE.

7. KimroueBbie c0Ba Ha PYCCKOM M aHTJIMHACKOM SI3bIKaX pa3MEIIaroTCs depe3
WHTEPBaAJ TOCJIe aHHOTAllMU. TOYKU B KOHIIE KIIFOUEBBIX CIIOB HE cTaBsiTcs. Pazmep
mpudra — 12, BeIpaBHUBAHHE 10 IITUPHUHE.

8. Tekct craTbu pa3MeliaeTcss 4epe3 MHTEpBall TMoclie aHHoTamuu. Pasmep
mpudra — 14, aG3amusiii orctyn — 1,2, BelpaBHUBaHuEe Mo mmpuHe. Hymeparus
CTpaHUI] OTCYTCTBYET.

9. Pucynku, Tabnuiipl, MaTeMaTudeckue GopMysbl U ypaBHEHHUS 0OPMIISIOTCS
B cootrBeTcTBHM ¢ ['OCT 7.32-2017. "OTyeT mo Hay4IHO-HCCIIEI0BATEIHCKON padoTe:
CTPYKTypa U npasuiia opopmiieHus".

10. Cnmcok nuTepaTypbl pa3MeImaeTcsl yepe3 MHTEepPBaI MOCIe TEKCTa CTaThH.
Pasmep mpudra — 14, Oe3 ab3anHOTO OTCTYNa, BBIPABHUBAHUE IO IIMPUHE.
bubmmorpaduueckue 3anucu ohopMIISIIOTCS B COOTBETCTBUM ¢ TpeOoBanusimu 'OCT
P 7.0.5-2008 "bubnuorpaduueckas ccpuika. OOmue TpeOOBaHUS W TpaBuUiia
COCTaBJICHUS" W PACIIONIararoTCs B TOPSAKE X yIIOMUHAHUS B cTaThe. [1opsaaKoBbIit
HOMEp Oubmmorpaduueckor 3amrcy YKa3bIBA€TCS B TEKCTE CTAaThU B KBaJPATHBIX
ckoOkax (Hampumep, [1, c. 277]).

B cnucke wuCnonb30BaHHOW JUTEPATyphl YKAa3bIBAIOTCS TOJBKO HAyYHbBIC
UCTOYHUKU (KHUTH, MOHOTpauu, IUCCEepTaINK, aBToOpedepaTrsl IUCCEepTaIui,
CTaThbU, TE3MCHI JOKJIAJOB), a TAaKXKe apXWBHbIe MCTOYHUKUA. Ha3BaHus crarteil u
KYpPHAJIOB YKa3bIBAIOTCS MOJHOCTHbIO. (O0s3aTeNIbHO yKa3aHue HIECHTU(UKATOPOB
DOI, EDN npu uMX HalW4yuM y LUUTHPYEMOTO HMCTOYHUKA. B chnmcok nurTeparypbl
TaK)K€ MOTYT BKJIIOUAThCS MyOIMKaluK U3 ceTu MIHTepHeT, eclii OHU COOTBETCTBYIOT
KpUTEPUSIM HAy4HbIX HUCTOYHUKOB. He pexomenayercs 0e3 HEOOXOIUMOCTH
BKJIFOYATh B CIIUCOK CTaThbU M KHUTYM HayYHO-MOMYJSIPHOTO XapaKkTepa, ydeOHbIe



u3JlaHus (eclid TMOCJEHUE HE SIBIISIOTCS MPEAMETOM aHajiu3a B CTaThe). 3aKOHBI,
UHBIE  TPaBOBbIE  aKThl, CyJIeOHbIE  pEIICHUS, HOPMATUBHO-TEXHUYECKAs
NOKYMEHTals, CIpaBOYHAs JUTeparypa, NyOJIMKalWuA B Tra3erax B CIHUCKE
auTepatypsl He mnpuBojATcsa! JlaHHBIE MCTOYHUKHM YKa3bIBAIOTCS B CHOCKaXx.
[ToncTpounslie oubnuorpaduyueckme CCBUIKH (cHOCKH) MOCTPaHUYHBIE,
aBTOMAaTHUYECKuE, C IU(PPOBOI Hymepaluel, pasmep mpudrta — 12. B 1eBoMm BepxHEM
YTy pacronararTcs kinaccudukaruonnsie nHAeKCH Y /K u BBK |

ABTOpP oOTBeYyaerT 3a TIPaMOTHOCTHL BCero TeKCTa  NyOJMKAIMH,
NPABWIBHOCTh MEpPeBOJIa HA AHIVIMHCKHI $A3bIK, YHHKAJIbHOCTH TEKCTa,
KOPPEKTHOCTh 3aMMCTBOBaHUI U muTupoBanuid. K my0Jankanum npuHuMaTCcs
MaTepuaJibl, CTPOro COOTBETCTBYIOIIUE TPeOOBAHUAM O(POpPMIIEHUS.

Bwmecte ¢ HY6JII/IKaIlI/Ieﬁ CTOPOHHMI aBTOP JOJDKCH IMPCAOCTAaBUTh IKCIEPTHOEC
3AKJIKYC€HHE 0 BOSMOKHOCTH OTKPbLITOTO OHY6J'II/IKOBaHI/Iﬂ, IMOJIYYCHHOC I10 MCCTY
pa6OTI:I. B ClIydaC HCBO3MOJKHOCTH IIOJYUYCHHSA 3aKIOYCHHA II0 MCCTY pa6OTI>I
BOIIPOC pC€IIaCTCsA B UHANBUAYAJIbHOM ITOPAAKC C OPIKOMHUTCTOM KOH(l)epeHI_[I/II/I.

Kaxnas mnyOnukanus mnpoBepseTcs B cucteMe «AHTHILIaruar.  Bys».
OpUTHHAIBHOCTh TEKCTA C y4E€TOM CaMOLMTUPOBAHMUS M CCBUIOK HA HOPMATHBHBIC
IIPABOBBIC AKTHI JOJIKHA COCTABIIATH He MeHee 6590

B cimyuae HecooTBEeTCTBUS MyOJUKAlUKU TPEOOBAHUIO K OPUTMHAIBHOCTH OHA
HaIpaBJIsIeTCs aBTOpy Ha JopaboTky (HOo He Oojiee 3 pa3s). I[IporpammHBI U
OpraHU3alMOHHBII KOMUTETHI OCTABJISIOT 3a cO00M MpaBo O0TOOpa MaTEPHAIOB U UX
YaCTUYHOIO PEAAKTUPOBaHUs ¢ yuéTom TeMatnku Kondepenuuu.



OBPA3EI]

VJIK 343.337
BBK 67.910.7

IHonck oNTHMAJIBLHOIO pesKMMa yJIbTPa3ByKOBOI 00padoTKH KJIETOK
MHKPOOPIraHNU3MOB AKTUBHOI0 WJIA VISl NOJy4eHusi OM0(JIOKYJISHTOB

1 1 2
BacuabeBa K. B.", UBaHoBa A. A.
L Mypmanck, Mypmanckuii apkmuueckuii yHugepcumem, Kageopa mexHoc@epHou be3onacHocmu,
vasilevazhv@mstu.edu.ru;

22. Mockea, Poccutickuii 6uomexronozuseckuii yuusepcumem, kageopa xumuu, ivanjva@rsbt.ru

AnHoTauuA. ViccnenoBaHo BIMSHHE MapaMeTpPOB YIBTPA3BYKOBOW OOpaOOTKHM MUKPOOPTraHU3MOB
aKTHUBHOTO WJIa HA CTENICHb BBIACTICHHUS OMODIOKYISIHTOB U 3(P(PEKTUBHOCTh OYMCTKHA CTOYHBIX BOJI.
[Tpoananu3upoBana 3((HEKTUBHOCT OYHCTKH CTOYHBIX BOJ AKTUBHBIM HIIOM, 00paOOTaHHBIM
aKyCTMUYECKON KaBUTALMEH pa3IU4HON MKECTKOCThIO pexkuma. OnpeneneH ONTUMAJIbHBIA pPexUM
YIBTPa3BYKOBOM 00paOOTKU. | He MPEBBIMACT 4—5 CTPOK

KiroueBble cjioBa: OHOGMIOKYISHTBHI, BHEKJICTOYHBIE MOJMMEPHBIC BEIIECTBA, H30BITOYHBIN
aKTUBHBIN WJI, peareHTHast 00paboTKa CTOYHBIX BOJ | Munnmym 5 ciios

Search for the optimal mode of ultrasonic treatment of activated sludge
microorganism cells to produce bioflocculants

Vasilieva Zh. V.}, Ivanova A. A2
"Murmansk, Murmansk Arctic University, Department of Technosphere Safety,
vasilevazhv@mstu.edu.ru;
’Moscow, Russian Biotechnological University, Department of Chemistry, ivanjva@rsbt.ru

Abstract. The influence of parameters of ultrasonic treatment of activated sludge microorganisms
on bioflocculant extraction and efficiency of wastewater treatment was investigated. The efficiency
of wastewater treatment by activated sludge, treated by acoustic cavitation with different regime
rigidity is analyzed. The optimal mode of ultrasonic treatment has been determined.

Key words: bioflocculants, extracellular polymeric substances, excess activated sludge, chemical
addition wastewater treatment

[Touck HOBBIX pPEareHTOB JUIsl OCYIIECTBICHUS (PU3MKO-XMMHUUYECKOW OUYHMCTKH
CTOYHBIX BOJ SIBJISIETCSI OJIHOM M3 aKTyaJIbHBIX 3a7a4 B chepe 6e30MacHOCTH BOAHBIX
pecypcos. 1I1npoko ucnosnp3yembie B HACTOALIEE BPEMS TPAIULIUOHHBIE KOATYJISIHTHI U

! Ilpumeps! ykazanus ceeaenuii 06 aBrope(ax) cM. TpeGoBaHHs K Mmy6IHKALIAM


mailto:ivanjva@rsbt.ru
mailto:ivanjva@rsbt.ru

CUHTETUYECKHE (PIIOKYISTHTHI BEAYT K BTOPUYHOMY 3arpsA3HCHHUIO OYMINACMON BOIBI
MOHAMU TSDKEIBIX METAJUIOB WJIM TOKCUYHBIMA MOHOMEpaMH, 00pa3yIOMMUMHUCS MPU
ruipou3e GIOKYIMPYIOIHX peareHToB [1; 2].

C npyroil CTOpOHBI, B MOCIEAHUE TOAbl CTAIM W3BECTHBI U JPYrU€ areHThI
OUYMCTKM CTOYHBIX BOJ — BHEKJIETOYHBIC MMOJMMEpPHbIC BelllecTBa. BHEKIETOYHbIE
MTOJIUMEPHBIC BEIECTBA, MJTH, KaK MX €III¢ Ha3bIBAIOT, MUKPOOHBIE OMO(IOKYIISHTEI, HE
00pa3yloT BTOPUYHOI'O 3arpsA3HEHUs] WX MPOMEKYTOYHBIMH MPOAYKTAMH pacraja,
SBJISIFOTCS OMOpa3iaraéMpIMH, MOTYT OOECIEYMBATh Ka4e€CTBO M TIOJHOTY OYHCTKHU
[3_6] < Cchika Ha

OuOIMOrpahUIECKUT HICTOUHUK

[Ipu o00paboTKe AaKTUBHOTO WJa YJIBTPA3BYKOM OT IbE303JIEKTPUYECKOTO
U3Nlydaresss B 30HaX JIOKAJIbHOTO TIOHIKEHHS JaBJICHUS 00pa3yroTcsi pa3phbiBbI
B BUJIE TOJIOCTEHM, KOTOPBIC 3aMOJIHSIOTCS HACHIIIEHHBIM MApOM JTaHHOW KUIKOCTH,

BO3HHUKAIOT KOPOTKOKHUBYIIUC, TAK HA3bIBACMBIC, KABUTAIIMOHHBLIC ITY3bIPBKHU

ﬁ(pI/ICYHOK 1)....

CchlIKa Ha pUCYHOK B TEKCTE

Ccpuika Ha
oubmorpaduaeckuit
HCTOYHHK

Pucynok 1 — KaButannoHnHsIi my3sIpek B MOMEHT B3pbiBa [——

bruto YCTAaHOBJICHO, YTO CTOJIb MHTCHCHBHBLIC BOSI[CfICTBPIH B KaBHTAallTMOHHOM

M0JIe IPUBOMST K Pa3pylICHUIO OaKTepUaIbHBIX KJIETOK W/WUIU UX YEXJIOB (PUCYHOK

2). ...

Pucynok 2 — Knetka 1o u mocie o0paboTku KaBHTaHHCﬁZ

Coueranue (hakTOpOB, BIMSIONIMX HA CTENEHb BbIAENEHUS OUODIOKYISIHTOB U
3 (PEKTUBHOCTh OYMCTKH, XapPAKTEPU30BAIA TOHATUEM IKECTKOCTh peKuMa

2
®doTto aBTOpa



KaBUTAIMOHHOW OOpabOTKH, KOTOpas OMPEAeNsieT COYETaHHE MPOAODKUTEILHOCTH
BO3JICUCTBHS C YacTOTOW YJIBTPA3BYKOBBIX KOJCOAHWH IMHbE303JICKTPUIECKOTO
reHeparopa. [loJ &KecTKOCThIO pexuMa MPUHAT NapameTp, CBI3bIBAIOIINNA YaCTOTY
YIBTPAa3BYKOBBIX KOJICOAHWH TeHepaTopa M MPOJOJDKUTEIBRHOCTh OOpPabOTKH, H
onpenaensemMsiii mo gopmyie (1):

O =1xf, (1)
rae © — xkecTKoCcTh 00padoTKH, K[ 11 - u;
T — MPOJIOJDKUTENBHOCTH 00pabOTKH, U;
f — yacTora ynpTpa3ByKOBBIX KOJIeOaHUM TeHepaTopa, KI .

[IpuHsiTOE TMOHATHE KECTKOCTh pPEXKHUMa KAaBUTAlIMOHHOW  00pabOTKH
aJICcKBaTHBIM 00pa30M OMHUCHIBACT M OIpPEACNIIeT HEOOXOAUMBIA PekKUM 00pabOTKU
AKTUBHOTO WJIa YJBTPA3BYKOM BHE 3aBHCHMOCTH OT HWMCIOIIETOCSd B HAIWYUHU
bE303JIEKTPUYECKOTO TeHEepaTopa M €ro 4acToThl. Tak B HAIIeM ClIy4ae >KECTKOCTb
pexuMa  00pabOTKM  COOTBETCTBOBAJIa  CIEAYIOUIMM  3HAYEHUSM  YaCTOTHI
yJIBTPA3BYKOBBIX KOJIEOAHUM U MPOIOKUTETLHOCTH (Tabmauna 1): N —

CchUika Ha TaOIHITy
B TEKCTE

Ta6nuna 1 — [Tapamerpsl s)xecTKOCTH 00pabOTKH

KecrkocTh IIpoxonxurenbHOCTH 00pa0OTKU ™ *, MMH
00paboTkHn npu 22,0 k' npu 28,0 k'
1,1 -2,0klx -4 3,0-6,5 2,5—-4,5
2,5-35kl1 -4 7,0-9,5 595-175
4,0-4,7kl' 4 11,0-13,0 8,5-10,0
9,1-11,0kI'y - u 14 - 30,0 11,0-24,0

[Tpumeuanue. Texcm (ykasvieaemcs no He0OX00UMOCmuL).

Paboma evinonnena npu ¢punancosoii noooepocke PH®, npoexm Ne 00-00-00000.
Paboma svinonnena 6 pamxax I'ocyoapcmeennozo 3adanus....Ne... ...

CHHCOK HCTOYHHUKOB | Odopmienne o FOCT P 7.0.5-2008

1. Boroukuii C. C. Kypc KOmIouHON XUMuUU. 2-€ u31., nepepad. u gon. M. : Xumus,
1975.512 c.

2. Salehizadeh H., Shojaosadati S. A. Extracellular biopolymeric flocculants: Recent
trends and biotechnological importance // Biotechnology Advances. 2001. Vol. 19,
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