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Paspabomxa MexHoN021uu ROTYHEHUR MAMEPUGA0S HA OCHOGE NEPEPAbOMANKBIX 0CAUKO8 CMOMHBIX 600
npednpusmMuil KOMMYHATLHO020 X0IRUCHAA AGTAENCA MPEIRMAAUNG AKMYATBNON U CROESPEMENNON meMoti 08
E000KANAN08 U 20pOOCKUX Xoariicma 2opodaes Poccuu, max Kax nozeoanem pewums MHOZ0TEMNLE HAKONUBULUECH
HPOGAEMBE 8 KOMMYNALTEHOM XOIRTUCMEE: YMILTUIAUUIO 0CADKOE CMOMNLLY 808, Komoptie hopaupytom cAoNCHYIO
SKOAOZUMECKYIO npobaemy :opodos, sazpRzlierue ammocdepnoio 030yxa SypHO NAXHYUMMU SEECMaari, no-
mepeii uCNOAbIVEANUR MEPPUMOPUI, OMOAHNBIX OO CAHUMAPHO-3AUMMNBIE FONBL 0M OOBEKMOE PAIMEWENUR
KOMMYNAALHBLY omxodos u dp.; ydosaemsopenue nompetnocmu 8 niaodopoduom :pynume npu Grazoyempoticmee

W O3eIENENIU 20P00CKON MEPPUMOpPUL.

Kmouesbie caosa: ocaikil cTOMHBIY BOJL, l'ml'}'ﬁllmliilﬁil[:'., JH}'I'}EH. PCAMEHTEL, KOMITOSHITHOHHE MaTeDHLThI.

orpednocts Cankr-Tletepdvpra B n10a0poaHoM
IPYHTC B IEAAX -!"mur{}}.'q.'rpm“lr THa 1 (R3CICHCHHA
ropoickoil TeppuTopim oMenn weanka, Jeao s
TOM, UTO 0coBEIHOCTHIO NOA30TNCTEHY TOUB TEPPHTOPHH
Canwr-Ilerepbypra n Jlennurpaickoit obaacTi anagercs
NPOMBIBHONR BOAHBIT peany, Biekyiunii obeqHeHHOCTS
NOYAK MAKPO- H MHKPOLTEMCHTAMI 1 KAK CASJCTBUC
HH3KO0E COACPKAHNE OPraHiYMeCKIX BellecTR. Taxoe
ARJICHHE OTMEYMACTCH B MOYBAX ﬁHﬁDHDB. rie ocankon
BEnanaeT Hoale, Yyeu HCMAPACTCA. Hucxoaaumme Tokn
BOAR NpeodIdlanT HAl BOCXOIAWNMH 1 NO4BR Npo-
MUIBaCTCH 10 VPOBRHA TPVHTOBBIX BOJL Fp_'fn'rr;mmt BOIbLI
B IAHHBIX VCIOBHAX, KAK NPaBILIO, 3a1eraoT He ryGme
2 M OT HOBEPRHOCTI. 3TO HE TOTBKO CHILKAET IUI0L0POIL-
HOCTE [OUBED I BOAMOMHOCTE Bejenis ahdertuanoro
O3ETEHCHIA TOPOACKOI TEPPUTOPIN, HO W NPENSTCTEYCT
BOCCTAHORTCHMID NOYBLL
Peatiumrama MOPOICKHY MOME MOKET MPDOH3IB0/ANTH-
€A ¢ MPHMCHEHHEM HATYPATbHBIX NOYBOrPYHTOH ( B3HTHIX
BECTECTRENHBLS PHPOAHBIN VCIDBIAX I IEPEMENIEHHBIX),
HO JaHHBE BOIMOKHOCTH orpatitdensl. Henoassosanne
HOYBOIPYHTA, 6OPAIVIONICTOCH 3a CHET 3EMAANLIX paboT Ha

TeppHTopiE Cankr- l_lc'l'[:p-ﬁ}'pra. AAYACTVI HEBOIMIGKHO
HJIH HEPEUHOHAIBHO H3-33 €70 HH3KO0ID KavecTha M onac-
HOCTH AOTOJIHHTEARHOID XHMIYMECKOIO JarPpaIHCHHA,

H'ME.'CTL‘ CTEM B IDP'D,'LE CK.'I&L,'.I,I-!"IHI!.‘A}IU I }ilr.:i]ll'l'l‘f.'ﬂ Hu
CNEUMANLHBIX NMOTHIOHAX OCALKH CTOMHBIX BOA, ohpaso-
BaBUIMECA B MPOIECCe OTHCTRN CTOYHBIX BOJL I XapaKre-
PHIYIOMMXCH BRICOKHM COAEPHRAHNEM OPrani ki

TMoauronsl, Ha KOTOPBIX CKAAANPOBAHB OCAIKH
CTOMHRIX RO, (‘]‘anmtpyuw CHAHHY IO 3KONOTHYCCKY KD
npoiaeMy ropoaos, Kotopas ofocTpRETcs rojl ot rofa
B CBA3IM ¢ PACIUHPCHHEM TPANHIL HHAGH 3acTpoilkn
Cangr-Tlerepbypra u cokpamenmesm JecoHacamnenmii,
OTIETARUHY MOTHIMDHI. {,:}HIJ,E,‘.::T BOBRRIIHC 113 IO POHAx
OTEPBTO CEIVHPOBANIONG OCIKA BIEYET CYIIECTREH NI
akonoriyeckue npobiesMm — sarpasuenune armocdep-
MOTO BO3AYXA JAVPHO MAXHYIIHMH BEUIECTRAMM U PHCK
SAPASHCHHA NOA3CMHBIX BOJ IIi{dJ!IJlb'l'lJEIHMH MOJTHTO=
How. K TOMY Xe, MOTHIOHB BRMBOTAT 3 XOFANCTREHIIOTND
0f0pPOTA 3HAMNTEILHBIE TEPPHTOPHIL, NOCKOALKY KpoMe
HEMOCPCICTBCHHLIX IVTOMIAICT CAMIX MOTHTOI0R, POPaaIn
Hoasme nOWAIN TPeOYIOTCA 1A COITAHNA BUKPYT HNX
l“ﬂ.lii!Tlern-ﬂ.ﬂ]Lll[Tth}i SO0
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[looToMy 114 pelnenns uesoro KOMIIEKea 3a1a4 1 no
YTHAHEALNH OCATKOD CTOMHBIX BOJ W 110 VAORIETBOPCITHRY
HOTPEBHOCTH B IIGAOPOIHOM TpyHTe npu GraroyeTpofict-
BC M O3CTEHENHH TODOLCKON TePPHTOPHH HeobxoaMMO
PEUIHTE YPEIBBIMANNO AKTYATLHYIO W CHBOCBPEMEHHYID
AA BOAOKAHANOB W TOPOICKHX X03AicTE Poccun 3anavy
no Pﬂ.ﬁpﬂﬁﬂTKE TEXHOAOTHH NOJIVYCHHA MATCPHAIOR Ha
OCHOBE nepepaboTanimx OCAIKOB CTOMHLIX BOL 1ped-
MPHATHI KOMMYHIBHOID XO3CTRAL

B craree paccMoTpensl cnocobbl noavvexuns
HCKYCCTREHHKIX NOYBOTPYUTOH, HOAY4EeHHBIX IPOHIBO/L-
CTBUHHEBM MYTEM © HCMOABIOBANIA CMELICHHA DALY HBIX
KOMUIOHCHTOB! CTROHTEALHBE OTXO0L, NCCOK, JOHHBIE
OCAILKH, OCATKH KOMMYHAIBHBIX OMHCTHBIX COOPY/KEHNI,
TOpd), OPraAHNYECKIE OTXO/bI.

[Mouporpyurel Cankr-

[ousorpynTsl, nosyyeHHbIC HCKYCCTREHHBIM IyTeM ¢
AANAHHBIMN CBORCTBAMILH 000TANEHNBIE OPTAHHYECKHMH
BCLUIECTHAMH, NPpCAHaZHAMEHE JOH COAJAHHA TOMOnHK-
TEALHLIX YCAOBHA NPH OJAr0yCTPOHCTEE rOPOACKNX
TEPPHTOPHI # B 3eacHoM cTponreascTie, Cxema 1IHIH-
BOACTHA HCKYCCTBCHHBIX NOMBOTPYHTOB NPeiCTaBICHA
Ha pue. 1.

[lpu NpoHIBOACTRE HCKYCCTBOHHLIX MOYBOCPYHTOB
HX KauecTBO A0JKIO COOTBCTCTBOBATL TPeboBAHHAM
IKONOIHYCCKOH W rUTHEHHYecKolt GesonacnocTy, U e
AOSTAHD VXVAIATE OHONOIMYEeCKHX ¢ ATPOHOMHAYECKHY
XapaKTCPHCTHK MOYB TOPOJA.

MpH 3TOM KONTPOXIO MPH HCTOALIORAHMK HOYBO-
FPYHTOR JUVEKHBE NOLIEKATE COAEDKAHRE TOKCHUSTKHX
SNEMEHTOR B HOBHAXHBIX W CBA3ANILIX dopMax, XHMK-

CTOYHBIX BOJL, HIUTAKH
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Tabmna 1
Cpediui cocman 06e00MenRIY 0Cadkes cmouNny eod
Bemecrao | Kpes- | Amoe | Kool | Kamwe | @oc- | Copa | He-
MU | MR windi | o A0
Cocras, 2,6 14,0 36 160 [ 200 | 83 | 230
r/Kr

HECKHX BEUIECTB € Y4eTOM (DOHOBBIX KOHLUEHTpaLHi 2Ty
NoKa3saTeell Ha JJaHHOI TEPPHTOPHM, NoKasatenn Huo-
Jorndeckoil HesonacHocT,

llenesoe nenoas3oBanie HCKYCCTBEHHBX NOYBO-
IPYHTOB MOMHO PACCMATPHBATE B PARAHYHLIX HANPARTE-
HHAX: Uﬁﬂml!lﬂ'““f MON B ﬁp-l'al'lll"'ll'.‘CKHMH BOHMCCTHAMM,
NOBHUIEHHE MOAOPOAHOCTH Noun, GLCTpoe codfanne
ACPHOBOID NOKPLITHA I'IPQI'IHT(!TB}'I[}IIII‘!H} APOSHH IO BB
H DOPAIDBAHHIO ONONZHEN, VKPBITHE JAIPAIHEHHBIX HOUR
OT 3POSHI, IPEAOTEPAUEHHE 3ATPAIHEHHA ATMOC]E PHOTD
BOJJYXA, BblDALLHBAHHE 1EPEBLER I KYCTAPHHKOR TEXHH-
HECKOTD M ACKOPaTHBHOTT HA3HAMEHIA, GIaroyeTpoilcTo
TEPPHTOPHM.

B ocHoBe NpoMIBOACTBA NCKYCCTBEHHLWX NMOYDBO-
[PYHTOB JIEKHT HCNOARIORaHIE 0OpadoOTAHHOTO DCuTKa
CTOMHBXY BOJL DTO 0DYCAOBAEHD HANHYHEM I OCA/KE
UEI0r0 PALA MAKPO- 1 MHKPOTEMEHTOB, HeobXoauMbx
A1 0BECIeYEHHA IOAOPOHOCTIN TIOYR,

B npounecce ouncTkn cTounbiX Boa obpaivercs
GoABIOE KOANYECTBO OCAAKOB. ECai paccMaTpiBaTh
yCPeAHEeNHbiil COCTaB OCAAKOB CTOMHBIX BOJ, TO MOKHO
OTMETHTE HaJIHMNE ﬁD.'Ih].I.[D]'H KOANYMECTEBA MIVIBEIHRMX
ana oboramenns noys aementos, Sro docdop. kamii,
ranbunii (tabo. 1).

Jlis Menoab3oBaHns OCAIKA CTOMHBIX BOA B Kave-
CTBE COCTABAMIOIIErO KOMNOHCHTA NIPH IPONSBOLCTEE
NCKYCCTEBEHHBIX [IOYBOTPYHTOR OCAA0K J0JAMEH DT
nOeIROHe!,

B MutpoBoil npakTitke npisMenseTes weasii pa cnoco-
f0B 00e3aBOXNBANNA OCAIKOB CTOMHBX B0, Pace MOTPHM
Hanbouiee PACHPOCTPAHEHHLIC BAPHAHTDL,

Bapuant 1. Ecrecrsennoe noacvinnsanie. [Ipouece
Kpaiine 3aTpyAHNTEALHBI M NPOHCXOANT OYEHB MEjl-
JAenno. lIpuuns atomy Heckoasko. Bo-nepswx, fonswne
rny6HHbL HAKOTIHTENCH, B KOTOPRIX CKIATHPOBAN OCANOK,
o7 1 20 2 M, Bo-BTOpLIX, HH3KAA CPEAHETOI0BAR TEMICPA-

Typa Boaayxa s Cankr-llerepbypre — menee 6°C. K romy
He BRCOKHH RODPOUUHENT YBIAKHEHHA (OTHOWENHE
KOAMYECTBA BRNANAOWNY OCAJKOR K HCOAPAEMOCTH ),
KOTOpHl ua repputopun Cankr-Ilerepbypra aame o
TEMIBIH NEPHOA TOAA NPERLITIAET EMHHILY, A B CPE/IHeM
34 TOJ pABEH 1.9, NPHBOAKT K TOMY, Y4TO NOACYINHBANME
ECTECTHEHHBIM DOPAIOM OKAIRIRACTCS HEBOIMOAKHBIM.
bosiee TOro, NPOHCXOANT YBAAKHEHNE BEPXHUX CAOER
PASMEIEHHOD OCAJIKA € VBCAHYCHHEM €10 BIRKHOCTH ¢
75% enaoTs 10 95% (1. e 10 cocTonnma HeobeapoReHHOTD
OCAKA CTOMHBIX BOJL).

Bapuant 2. 310 HCHOMRIORAHUE MEXAHHYSCKOTD
o0canmRHBANHA OCAAKa CTOMHBIX Bof, [LAf 5TOro ocaiok
CMENTHBAKT C PACTBOPOM BBICOKOMMIEKYAHPHOM AJIekK-
TPOJMTE, 4TO NOIBAISET NOMYYHTE 0Ky IHPOBANH K
OCAOK M 33 CUeT Mexannyeckoi obpaborku ero otaeanor
OT BOAHON cpejibl. B KaYecTBe 0CHOBHBIX METO0B MOKHO
BBUIEJIHTE TEHTOUHRIE W KaMephble QuapTp-npeccu, a
TAKKC WCHTPHDYIH. B 3aBHCHMOCTH OT PAITHYHBIX 3KO-
HOMHYOCKHX U IPOHIROACTRENNRN X (hakTopos subupacTes
TOT HAH ApyTOH MeTon ofeanoaMpans,

[TpH HCIOABIOBAHHH TEXHONOTHH MEXAHHYECKOI
ofipaloTkn ocanka AocTHIReTCA BECOKHA adupekT olie-
IBOAHBAHMA.

Bapuaur 3. B Espone mnpoko npusenserca metos
CTATHYECKOTO OBCIBOMNBAHMA JOHHLIX OTAOKENHIT ¢ no-
MOLBIO FeOTY0 A1 OUHCTKH MPYAOR, JATHBOR M JIPYIMX BO-
anbix o0bexToB. Ha nosmronax IYI1 « Bonokanan Cankr-
TMeTepdvpras BIepRBIe AR IPUHITN BB HENOBI0BIH
s o0padoTEN OCALKA CTOMHBIX BOJL, HAKOTLICHHOID Ha
NOINTUHAX 38 MEOTHE MO/, ILOKA B TO[HIC He OBL0 3aB0J1010
no Canranno ocaaka. PaspaboTannas TeXHONOIHA BEIIO-
uaeT b ceba obpaboTKy Ocaika XHMHYCCKMMH PeareHTaMi
H cTamiyeckoe obespoxmmBanie b reotybax.

Texnonorun obpaboTkn ocaaka MeToaoM reotybi-
POBANNSA BAOYAET B CeOA CACAYIONHE OCHOBHBIE HTANLL
3abop GuouLnama ¢ KOHIEHTPALHENR CYXOro BEUecTRa 10
12%, pasBapnerne Hiomnama 10 KoHuesTpaunn 5-7% no
CYXOMY BENLECTRY, 0DpabOTKA 0CANKA PACTBOPAMM AC3HII-
thexTaANTa, AE3000PAHTA H PEATCHTA LA CRA3MBAHNA pac-
TEOPCHHBIX (OPM THREAME METAIN0B B HEPACTBOPHMBIC
coeauuenns. Janee Gnomaam nogacres B ARTOHOMHLII
KOMILTEKC « IKOTPeiine, r1e NpoMcxoiMT ANHAMITHECKDE

.ﬂ&mm QU FGUPAHT OCATHTEN s TR=ENE METANNOE

fnvcrumans Brouimaa ﬁ'm:m
Emmoc
Vol S12% | pasbsanen | $TH |reenssperensuon Peepayap SIKOTpEArs
HAKONMTENL PRIt ofpatioTr 50 ) ¥ DnokynAuMA  —
[ ETTTLE T O Baownama Grownama
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8 reoTybax

Pitc. 2. Texnonnsuneckan cxema ofipatiomuy SLowaama u3 wiossy kapm
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Puc. 3, Ofupd aud aemonoM 020 KOMIAEKC a« INOmpein e

cMeleHne GHONLTAM ¢ pacTRopoM (UIOKYAAITA, Nocae

4eT0 ChAOKYIMPOBAHHAR CYCTIEHANA NOCTYTIAET B I'EOTCK-

CTH/ILHBIH KOHTeliHep (reokonTelinep), rie npoucxoamT

(prABTPALMA BOAR Yepes GUABTPOBAILHLIE OTBEPCTHS

TEOTEKCTIBHOTO MaTepHaTA,

Ha pue. 2 npeacrasnena ofimas Texnonormueckan
cxema sabopa GHONLIaMA 10 er0 3aKAYKH B reokoHTeitiep.
Kak nparnio, 3-4 saxayex 10CTATOYHO T8 TOAHOTO 33-
NOJMHEHHA reokonTelinepa, B peayavptarte cratiyeckoro
ofeapoxnBaHIA COJIEpKAHHE CVXOro BellecTBa b Ono-
wnaMme yeeauuupaeres 8 4-5 paz, [lpa gansneitmenm
Xpamenun Ouowama B reokoHTelinepe cojepmanne
CYXOT0 BeUIECTRa NPpogo/skaeT sospactaTe. Ha puc. 3, 4
npeeTasaeH obuil BHL ARTOHOMHOTD KOMILIEKCS + JK0-
Tpefine (puc. 3) 1 obumil BILT MIOIAAKH ¢ TCOKOHTeHe-
pamu (puc. 4).

[ToayuerHbie pe3yILTaTL NOKAIANH, 4TO NPHMEHSAE-
Mas TEXHOJIOIHA YNAKOBKH OHOLLTAMA B reokonTeitnep
noasoaner obecneunte Hanboaee srcoknii ypoBeHb
IKOIOTHYECKOH De30nacHOCTH, NOCKOALKY NO3BOAAET
COBMECTHTE B OAHON TexHonormeckoi onepauin obe-
IBOAKHBANNAC M KOHTEAHEPHYID YNAKOBKY Duowiiama ¢
OAHOBPEMEHHBIM NPHAANHEM HeoGXOAMMBIX SKCILTYATA-
HHOHHBIX CROWCTE.

OCHOBHBIMH PEAYALTATAMM paspaboTannoil HHHOBA-
MO TEXHOIOMHH SRIHI0TCH:

*  possmomnocTh o0paloTKn GHONLIAMA Ha MecTe YT -
FAUHN HAH NOCTOAHHOTO XpaHeHHn,;

*  ONEPaTHBHBIN MONTLK M IYCKOHATAAKE NPONHIRO/-
CTRCHHON MIQPACTPYRTYPE 100601 MOMHOCTH Ha
awbom yuacTke 6e3 HeobXOUMOCTH KaNNTAIBHOTO
CTFI’]HTE"JII;E‘TFIH'.

*  obecnieuenite HenpepLIBHOIO Npollecca 0beanoKIRa-
Hits Guonama;

* MPOCTOTA H ACTETHYHOCTh TEXHOCIOTHYECKOND npo-
HECTA, OTCYTCTBHE CIOWMHEBIX 2JCMEHTON;

*  JaupuienHocTs GHOWIAMA OT BOAHON M BETPOBOI
apoam;

*  cefecTonMocTs 00e3BOKIBANA B reOKOHTEl Hepax
Gosee yes Ha 30% MIKe MO CPABHEHIND © MEXAHIYC-
CKUMH METOZaMit 00e3BOKIBANNAHIAKOE Allepro-
noTpef ieHie.

Puc. 4. Ofwus sud navwadvu ¢ eeoxonmetinepanu

Monyuennwuit MeToZoM reoryGupoBanis ocaiok
nperpatiactcs s besonachbiii cyGeTpar, KOTopii MoXHO
HCMOMBIOBATE B KAYCCTRC KOMIOHEHTA A0A NPHIMOTORIE-
HE HOBBIX KOMIOAH MO MATEPHATOR, JaMEHAKIHX
IIOAOPOAHBIE TPYHT,
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Preparation of materials based on recycled
sewage sludge utilities

F. I. Lobanov, Doctor of Chemical Sciences, Professor,
President of the company <KNT Pluss»,

A. K. Kinebas, PhD, Director for Personnal and Security,
SUE «Vodokanal of St. Petersburgs.

0. N. Rublevskaya, deputy director of the Development,
branch«Engineering and Innovation Centres, SUE «Vodokanal
of 8t. Petersburgs.

Development of technalogy for materials based on
recycled sewage sludge utilities is extremely relevant and
timely topic for water utilities and urban farms Russian
cities, as it allows to solve the perennial problems that have
accurmnulated in the utilities sector: recycling of sewage
sludge, which form a complex urban environmental issues,
air pollution smelly substances, loss of use of the territories
given over to sanitary protection zones of municipal waste
disposal facilities, etc., meeting the needs fertile soil by
landscaping the urban area.

Keywords: sewage sludge, geotubirovanie, geotuba,
reagents, composites.
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