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COBPEMEHHAS TEXHOJIOTI'US B OBPABOTKE U COKPAIIEHUU OCAJIKOB
CTOYHBIX BOJ|

JL.®. /lonuHa
JlHenponeTpoBCKUi HAIMOHATIbHBIN YHUBEPCUTET JKEJI€3HOA0POKHOTO TPAHCIIOPTA
M. akagemuka B. JlazapsHa, r. JlHenponeTpoBck
e-mail: tatjana.gajun@gmail.com

B cmamve onucana oona u3 cospemennvix mexwono2uil Ons 00pAbOMKU U COKpAUjeHUs
0caokos cmounvix 600. Ocadokx, 00pasyrWuUlics 6 npoyecce OYUCMKU CMOYHBIX 800 (Cblpoli,
U30LIMOYHBIIL  AKMUBHBIL UL U Op.), O00JJdHCeH noosepeamvcs obpabomke, obecneuusaroujel
B03MOJICHOCHb €20 VMUIUZAYUU UTU CKIAOUPOBAHUS U CEOOUMb K MUHUMYMY €20 GIUsHUe HA
oxkpyacarouyo cpedy. Ilpeonacaemviii cnocob6 ymeHvuieHUs 0CAOKA, A UMEHHO U30bIMOYHO20
akmueHoz2o una (obecneuusaem ez2o cokpawenue Ha 40-80%), moocem 6HeOpamMbCA
HenocpeoCmeeHHO 8 MeXHON02U 00paboOmKU CMOYHBIX 800, A He 8 00pabomKy 0cadKo8, Ymo
ABNAEMCSL OUEHb BANCHBIM U NEPCNEKMUBHBIM NPOYECCOM.

Kniouesvie cnosa: u306imoynviii akmueHbulll UL, OUYUUJEHHble CMOYHbIE B00bl, O030HAMOP,
obe33apadicusanue, KOHYEeHMpayusl, MOKCUUHbIE 8eUjeCmad, MUKPOOP2AHUIMBL.

BBenenne

Ocanok, oOpasyromuiics B Mporecce OYUCTKH CTOYHBIX BOJ (CHIPOM, M30BITOUHBIN aKTUBHBIN
WJI | JIp.), TOJDKEH TOJIBEPraThes 00padboTke, 00eCIeYrBaroeid BO3SMOXHOCTh €r0 yTHIIN3AINUN WITH
CKJIQIUPOBAHUS U CBOJAUTH K MUHUMYMY €r0 BJIMSHHE Ha OKPYKAIOIIYIO Cpey.

C6op, 00paboTKa M BBIBO3 OCAJKOB IMPH MPOSKTHPOBAHWU M HKCIUTYyaTaIl[MM COOPY>KECHHUH
OYUCTKH CTOYHBIX BOJ SBJSIOTCS TEXHUYECKH CJIOXKHOW 3amadeld, TpeOyromied 3HaYMTETbHBIX
3arpat. [lo omenkam (paniry3ckoil kommanuu «JlerpemMon», Takue 3aTpaThl Ha COBPEMEHHBIX
KOMMYHAQJIBHBIX OUHMCTHBIX COOPYKEHUIX MOTYT nocturath 40% oOIMIMX SKCIUTyaTallMOHHBIX 3aTpat
[1]. Ocagku TOpPOJICKHX CTOYHBIX BOJ HMMEIOT Ooinbmiue o0bembl (okono 1-4% or pacxoma
OUHMIICHHBIX CTOYHBIX BOI; 60—70% oT 0011ero 06beMa 0CaIkoB MPH ATOM COCTABIIACT H30BITOYHBIN
AKTUBHBIM W), BEICOKYIO BIIQYKHOCTh, HEOAHOPOIHBIA COCTaB, COJIEPKAT OPTaHUYECKUE BEIIECTBA,
KOTOpBIE€ OBICTPO 3arHUBAIOT, 3aPAXKEHBI OaKTEPUATBHON (B TOM YHMCIIE MAaTOTEHHON) MUKPOMIOpOit
U siiiiaMu TeabMUHTOB [2]. M30BITOYHBIN aKTHUBHBIA WJI OTHOCHTCS K TPYIHO (MIBTPYIOLIMMCS
0CaJIKaM.

[IpupocT akTUBHOrO WiIa BIAXHOCTBIO 99,5% Ha ropoACKHX CTaHUUAX a’palid COCTaBIISIET
ot 2 5o 3,8% oT o0bemMa OYHUIIIAEMBbIX CTOYHBIX BOA, WK OT 8,8 10 20 T (10 CyXoMy BEIIECTBY) Ha
kaxaele 100 TwIC. M> CTOYHBIX BoA. KonmdecTBO HM30BITOUHOTO AKTUBHOTO WMJIa B a’pPOTEHKAaX
NPOJICHHON a’panuu npuHUMaroT paBHbM 0,35 Mr Ha 1 mr custoi BIIK.. Ha ogHoro sxurens
oOpazyercst (BO BpeMsi OTKaQUUBaHUA) 5 JI/CYT CBEKETO H30BITOUHOTO HJIA.

Ha Tepputopun YkpanHbl B OTBajaX M XpaHWIWINAX HakorieHo 50 MJIH. T ocaakoB (IO
CyXOMY BEIIECTBY), YTO TMPHU ECTECTBEHHON BIAXXHOCTU COCTaBIsET OKOJIO 5 MIpA. T
KOMMYHaJIbHBIX 0TX0A0B [3]. s ux pazmenieHust u3 X03siMCTBEHHOTO 000poTa u3bsaTo 6osee 100
ThIC. Ta 3emyd. KommeHcalus 3a 0TBOJ 3eMejb MOJ] XPAaHEHUE OCAJIKOB JUIS Pa3IMYHbIX PETHOHOB
VYkpaunsl koneodnercs ot 2,5 g0 100 teic. momn. CIIA 3a 1 ra. M3 sToro ciemyet, 4ro mpodiema
HAKOIUICHUS OCAJIKOB UMEET HE TOJILKO MPUPOI0O0XPAHHOE, HO 1 SKOHOMHUYECKOE 3HAUCHHUE.

CornacHo HOpM, ISl MOACYIIKM 1 M® OCAJKOB HAa HIOBBIX IUIOMAZKAX Tpebyercs
1 M mWIoMmany, CIeI0BaTeIbHO, A MOACYIIKH BCEX OCAAKOB OYHCTHBIX COOPYIKEHHIT TOPOACKHIX
CTOYHBIX BOJI YKpauHbI TpeOyeTcsi 0k0Jio 25-30 ThIC. Ta 3eMJIH.

B crtpanax EC komMyecTBO 0CagKOB TOCJIE OYHUCTKA TOPOACKUX CTOYHBIX BOJ| JOCTUTAET
nmopsinka 9-10,5 muH. T/rox. 3arparbl Ha oOTHeneHHE, O0OpabOTKy ¥ HCIOJIB30BAaHHE OCAJIKOB
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coctaBnsieT 50% OT Bceil CTOMMOCTH OYHMCTKM CTOYHBIX BOJ. [Ipobiema ocagkoB BO3HUKIA B TO
BpeMsi, KOT/Ia UX MepecTalld CUUTATh MOJE3HBIMHU, U OHH MPEBPATUINCH B OTXOAbl. CTOMMOCTh MX
3aXOpoHeHus 10BoJIbHO Bhicoka: B CIIIA pasmenienue wia crout 12 pomnapos 3a 1 T, B Ucmanun
(Actypust) CTOUMOCTb pa3MelieHust uia (CMeCh ChIPOTO OCaJKa U aKTUBHOTO MJIa 371€Ch HA3bIBAIOT
O6uoconMaaMH, YTO B MEPEBOJE C UCIAHCKOTO - OMOJIOTMYECKOEe COJIHIE) cocTaBisieT oT 6 mo 10
noymapoB 3a 11. B crpanax EC ocamkum cOpaceBaroTcst Ha cBanky (I'perust), yTuim3upyroTcs
(Benukobpuranus), cxuratorcs (Janus) u npumepHo 10-15% ocaakoB UCTIONB3YIOTCS B CEIBCKOM
X03s1iicTBe B KauecTBe yAo0peHus. B cenbckom xo3siictBe Poccuu u Ykpaunsl ucnonssyerces 1,5%
ocankoB [4]. ITlpuumHON TMOCIEAHETO SBJISETCSA TO, YTO B COCTaBe OOJBIIMHCTBA OCAIKOB
COJICPKUTCST MHOTO COJIEH TsDKENbIX MeTaioB (Tabmuibl 1-3) [5] M TOKCHMYHBIX COCTMHEHUHA
(penonOB, OeH3amMpeHa u ap.).

B cootBerctBun ¢ ['CanlluH 2.2.7.029-99 «I'urnennueckue TpeOOBaHUS, KacaroOIIHECs
oOpamieHus: ¢ MPOMBIIIICHHBIME OTXOJaMH M ONPENEICHUsl KJlacca WX OMACHOCTH Ui 3I0POBBS
HAaceJCHUs», KaHATU3allMOHHbIE OCAJKU MPEUMYIIECTBEHHO HMeroT [V kiacc omacHoCTH, 4TO
IpEIONpPEAEIAeT BO3MOKHOCTh UX OTKPBITOrO XpaHeHus. Ho BBICOKME KOHLIEHTPALMU TOKCHUYHBIX
BEIIECTB B MOYBaX MpU HAKAIUIMBAHUM TaKUX OCAIKOB CIIOCOOHBI clielaTh HEMPUTOJHBIMU K
yHOTPEONICHUIO CENbCKOXO3SHUCTBEHHBIC TPOIYKTHI, BBIPAIICHHBIE HAa TaKWX IOYBAaX. BakKHBIM
OOCTOSITEILCTBOM SIBJISIETCS Takke TOT (haKT, UYTO OCAJKH B PAa3IMYHBIX TOpOAaX Ha OUYHUCTHBIX
CTaHLUSAX MMEIOT PAa3JIMYHbIM YpPOBEHb XMMHYECKOTO 3arps3HeHus. Tak, HeOoniblIe ropona
VYkpauns! ([xankoit, Snrta, Anymra U ap.), HE UMEIONIUE PA3BUTON THKEION MPOMBIILIEHHOCTH,
coJepxar MO0 MUHUMAJIbHOE KOJMYECTBO TOKCHUYHBIX BEIIECTB, JHOO MX COBCEM HE COJepXar.
[ToaTomMy Takue ocajku B MOJHOM COCTaBe MOTYT MCHOJIb30BaThCs Kak ynoOpeHus moys. B To xe
BpeMsl OCAJIKM CTOYHBIX BOJ KPYIHBIX MeranoiucoB ([uenponerposck, Jlonenk, XapekoB, Kues u
Ip.), 1 HEOONBIINX FOPOJIOB KOTOPbIE UMEIOT MOIIHBIE MPOMBIIIEHHBIE peanpuatus (MakeeBka,
AmueBck, Kpuoit Por, I'opiioBka u Ap.) J0JKHBI TOIBEpPraThCs qalbHeimeil oopadoTke.

Tabnuua 1. Xapaktepuctuka mia (1o CyxoMy BEIIECTBY) CTaHLUI aspalun
JlnenponierpoBcka u JloHenka

ITokaszarenu JlHenponeTpoBek Honenxk
JICA IOCA LHCA
OO6pasyercs uia, T/Tof 112854 3576,8 19980,0 557000
IInomans uaoB, ra 8,6 3.5 21,3
Opranunueckue BeiecTna, %o 35-48,9 33,1-51,7 38,5-45,3 40-47
A3zot, % 2-3,5 2-2,95 2-3,1 3,8
P,0s 0,6-2,1 1,2-1,9 0,7-2,2 2,4
30npHOCTE, % 60-70 50-60 55-60 53-60
TspKemble METAJUIbI, MI/KT:
CBHUHEII 108,6 5,0 19,0 150
LIUHK 148.,0 52,0 206,0 2600
XpoM 25,8 23,0 1,39 1000
KOOaJbT 1,15 1,4 1,4 25
Mellb 24,5 15,0 123,0 1900
PTYTh - - - 10
KaJIMHKN 0,48 4 5,4 35
HHUKEJIb 13,8 7,6 31,8 500
AJTFIOMUHUH 2521,0 2702,0 2390,0
Maprasert 1500
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Tabmuia 2. ConepxaHue TSHKEIBIX METAJUIOB B OCAJKaX CTOYHBIX BOJ]

CopeprxaHue TSHKEIbIX METAUIOB B OCa/IKaX CTOYHBIX BOJI,
Crpana MI/KT 110 CyXOMY BEILIECTBY
Co | Ni [ Sr| Cu| zZn | Po [ Cr” | Cd | Hg | Fe Mn
CILIA 150 750 | 1500 | 500 | 500 | 50

Dpanuus 20 | 100 1500 | 300 | 300 | 200 | 15 8

HIseviriapust | 100 | 200 100 | 3000 | 1000 | 1000 | 30 | 10
Quansrmus | 100 | 500 3000 | 5000 | 1200 | 1000 | 30 3000
Ykpanna 100 | 200 | 30 | 1500 | 2500 | 750 | 750 | 30 | 15 | 25000 | 200

Ta6muma 3. CoaeprkaHue THKEIbIX METAIOB B CTOYHOM BoJie Tocsie ouucTku JICA
r. /lnenponerposcka (ampens 2010 r)

Mecto HanmeHnoBaHnue MHIpeIMEeHTOB
orbopa Jlara Cu, Zn, Cr(1ID), Ni, Al, DeHounbl
IPOOBI MF/L[M3 MF/L[M3 MF/,Z[M3 MF/L[M3 MF/ILM3
06.04.10r. 0,048 0,0068 0,011 0,058 0,0 0,0
Crounas | 26.04.10r. 0,052 0,0093 0,0072 0,066 0,021 0,0
Bomamocre| Cpemneesa | o5y | 0081 | 0,001 0,062 0,011 0,0
OUNCTKHU MECSII]
IacC 0,01 0,003 0,003 0,02 0,098

Ycranosneno [6], uto B Ykpaune He meHee 30% HaKOTUICHHBIX OCaJIKOB
(17 miH. T) MOeET OBITh HCIIOIB30BAHO B CEIHCKOM XO3SIICTBE, a TO MOKET AaTh MPHUOBLIb HE
menee 300-500 mutH. 10J1apoB.

Cpenu OCHOBHBIX CHOCOOOB OOpabOTKM M OTBEJIEHHs OCaJKOB CTOYHBIX BOJ MOKHO
YIOMSHYTh 00€e3BOKUBaHUE, YIUIOTHEHHE, KOHJIMLINOHUPOBAHHUE, cTabunm3anus,
o0e33apakuBaHue, YTWIM3alMs, JIMKBUIALMS, pa3MelleHHe (Ipu COOJIIOJECHUM ONpeAeTeHHbIX
YCIIOBUI) Ha CEIbXO3MOJISIX U 3aXOpPOHEHHE, IPUYEM MOCIETHUI CIIOCO0, O-BUIUMOMY, B CKOPOM
BpeMEHH Oy1eT UCKIIIOYEH U3 CIHMCKA IPUEMIIEMBIX PEIICHUH.

KoMMyHalibHbIE TpEANpHUsATHS HECYT IOPUAMYECKYI0 OTBETCTBEHHOCTh IIEpEe]] OpraHaMu
rOCyJJapCTBEHHOT'O 3KOJIOIMYECKOI0 KOHTPOJIS 3a MOJIHOE pelieHne npobiaeMbl cOopa U yTUIM3alun
OCAJIKOB CTOYHBIX BOJ.

Pe3syabrarsl Hccie10BaHUMI

[IpennaraemMslii cioco® yMeHbIIIEHUS 0CaIKa, @ UMEHHO W30BITOYHOTO aKTUBHOTO UJIa, MOXKET
BHEIPSITHCS. HETIOCPEJICTBEHHO B TEXHOJIOTHIO 00PAa0OTKH CTOYHBIX BOJ, a HE B 00pabOTKY OCAJIKOB,
YTO SIBJISICTCS] OYCHb BKHBIM U MEPCIIEKTUBHBIM ITpoiieccoM [7].

Cytp mporecca (puc. 1) cocToUT B TOM, YTO H3OBITOYHBIM AKTUBHBIA WJI TOJBEPraeTCs
OKHUCJIUTEIBHOMY BO3JECHCTBUIO 030HA U 3TO MPUBOJUT K ero cokpaiienuto Ha 40-80%, uro, Kak
CJIeyeT U3 BBIICTPUBEICHHBIX MAaTEPUAIIOB, MPEACTABIISET HEMAITYIO BEJIMUKHY.

B peakropax [8] mox neficTBHEM 030HA MIPOUCXOIUT pa3pylIEHHUE OJHUX MUKPOOPTaHU3MOB U
YAaCTUYHOE TOBPEXKICHUE JPYTUX MHKPOOPTAaHM3MOB AKTUBHOTO Wja, a 3TO B CBOIO OuYepe/b
MPUBOJUT K COKpALeHHIO (HOpMUPOBaHUS HM30BITKA aKTHUBHOTO wia. [IONHOCTBIO WM YaCTUYHO
pa3pylieHHbIE MUKPOOPTaHMU3MbI aKTHBHOTO MJIa MOTYT CHOBA HAIPaBJISATHCS B a9POTEHKH, TJI€ OHU
OyIyT MOABEPraThCsi BO3ACHCTBHIO MUKPOOPTaHM3MOB aKTUBHOTO HIIA; TUOO OKMCIIEHHBIN OCaIoK
mociie OWOpeakTopa BTOPOWM CTYNEHH MOXKET HANpPAaBIATECS Ha OOE3BOXKMBAHUE, a 3aTeM
MOJIBEpPraTbcs €ro IMUpoKoW yTwin3anuu. OKUCICHHBIM HM30bITOUHBIA AKTUBHBIA WJI JIydlle
MoJIBEpraeTcsi 00e3BOKUBAHUIO, YeM HE 00pabOTaHHBIN.
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[Ipennaraemelii cnoco® COKpaleHUs: KOJIMYECTBa H30BITOYHOIO AaKTHMBHOIO MJla HMeEeT
ClIeAyIOUMe MpEeUMyILIecTBa: OBICTPOTa BBOAA B OKCIUIyaTallMIO, BO3MOXHOCTb BHEIPEHUS
HETOCPEJICTBEHHO B Iporecc 00paboTKU CTOYHBIX BOJ, @ HE B 00pabOTKY OCa/IKOB U JP.

CrouHbBIE BOJbI MOCJIe MEXaAHUYECKOM OUHCTKH
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Puc. 1. Texnonoruueckas cxema 00pab0OTKH 030HOM U30BITOYHOTO AKTUBHOT'O MJIa
C LIEJIBIO €T0 COKPAICHUS

BriBoabI
[Ipenyaraemasi TexHONIOTHST 00PaOOTKM 030HOM H30BITOUHOTO AKTUBHOTO Mja o0ecrednBacT

ero cokpanienre Ha 40-80% U MOXET BHEOPSTHCS HEMOCPEICTBEHHO B Ipolecc 00pabOTKH, Kak
TOpoOACKHX, TaK U MMPOU3BOACTBCHHBIX CTOYHBIX BO.

CYYACHA TEXHOJIOTISI 17151 OBPOBKH TA CKOPOYEHHSI
OCAJIIB CTIYHUX BOJ

JL.®. JlosiuHa
JIHIPONIETPOBCHKHI HAI[IOHAIBHUI YHIBEPCUTET 3aJ13HUYHOTO TPAHCHIOPTY
M. akazmemika B. Jlazapsina, M. JIHINpOneTpOBChHK
e-mail: tatjana.gajun@gmail.com
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Y cmammi onucana oona 3 cyuacnux mexHonoeiu 0asi 00poOKU Ma CKOpPOUeHHs 0cadié
cmiynux 600. Ocad, wo YMEOPIOEMbCA 8  Npoyeci  OYUWEHHs  CMIYHUX 6800  (cupull,
HAONUWKOBUL AKMUBHUL MYl MOWO0), NOBUHEH NI00ABAMUCs 00poOYi, Wo 3a0e3neuye MONHCIUBICMb
to2o ymunizayii abo CKIAOY8AHHA, A MAKON’C 3600UMb 00 MIHIMYMY 11020 6NIUE HA HABKOTUUIHE
cepedosuuje. 3anponoHosanuti cnocib6 3MeHuweHHs KilbKocmi ocady, a came, HAOIUUKOBO20
akmueno2o  Myny (3abesneuye oo ckopouenns Ha 40-80%), mooace enposadicysamucs
be3nocepedHbo 8 MexHOI02i10 0OPOOKU CIIYHUX 800, A He 8 0OPOOKY 0cadis, WO € OVHCE BANCTUBUM
i nepcnekmusHUM nPoYecoM.

Knouoei cnosa:  Haonuwxosuil  akmusHuil  MyJa, OYUWEHI CMIYHI 800U, O30HAMOP,
3HE3apPAdNCeHHsl, KOHYEHMpPAayisa, MOKCUYHI Pe4OGUHU, MIKDOOP2AHIZMU.

CURRENT TECHNOLOGY FOR WASTER WATERS SLUDGE TREATMENT AND
REDUCTION

L. Dolina
Dnepropetrovsk National Technical University of Railway Transport, Dnepropetrovsk
e-mail: tatjana.gajun@gmail.com

This article describes one of the modern technologies for processing and reduction of sewage
sludge. Sludge in wastewater treatment plants (raw and excess activated sludge, etc.) should be
treated, providing opportunity to its disposal or storage and to minimize its impact on the
environment. The proposed method of reducing the sediment, namely activated sludge (which
provides a decrease of 40-80%) can be embedded directly into the technology of sewage treatment,
rather than in processing precipitation, which is very important and promising process.

Key words surplus sludge, treated waste water, ozonizer, disinfection, concentration, toxic
substances, microorganisms.
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