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nyTn YTunn3Aumn oCAOKOB BOAOINMPOBOAHbIX
OYUCTHbIX CTAHLIMA

PosansHymo npobriemu, siki noe’sisaHi 3 Hakornu4yeHHsaM ocadie Ha cmaHUisix
godornidcomosKku, | wnsaxu ymunidauyii ocadie 3anexHo e8i0 ix cknady i
erracmuesocmedl.

Knio4yoBi cnoBa: ocagm ctaHuii BogoNiaroToBkK, yTunisadis, 6e3sigxogHi
TexHororil, obpuea, r'pyHTW, ByaiBenbHi MaTepianu, pereHepauis KoarynsHry.

PaccmompeHbl npobrnembl, C853aHHble C HaKor/ieHueM o0cadkKoe Ha
cmaHyusix 8000rnod2omoskKu, U rnymu ymunusayuu ocadkog 8 3asucumocmu om
ux cocmaea u ceolicma.

KnioueBble cnoBa: o0cagkM CTaHUMWA BOAOMOArOTOBKW, YTUNM3aLUMS,
6e30TxoaHble TEXHOMOrMU, yaooopeHusl, MOYBOrPYHThI, CTPOUTENbHbIE MaTepuansl,
pereHepaumsi KoarynsiHTa.

Problems, related to the accumulation of sediments on the stations of natural
water treatment, and the ways of utilization of sediments depending on their
composition and properties, are considered.

Key words: sediments of the stations of natural water treatment, utilization,
nonwaste technologies, fertilizers, soils, building materials, the regeneration of
coagulant.

BeccTouHble cxembl paboTbl OYMCTHBIX COOPYXEHUM BOOOMPOBOLHbIX
CTaHUM npegoTBpawialdT cbpoc BCeX «XBOCTOBbIX» BOL M OCadKkoB B
OKpY)XaloLLyo cpeay U peLuaroT 3agady co3gaHus 6e30TXo4HbIX TexHonornm [3].

OgHon wn3 npobnem 4BnNdeTcs TO, 4YTO Ha OOMbLUIMHCTBE CTaHUMSAX
BOAOMOArOTOBKN YKpPauHbl, He MpeayCMOTPEHbl COOpPYXeHus Anst obpaboTku
BOJONPOBOAHbLIX OCAZKOB U MPOMbIBHbIX BOZ, [4].
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Haxogdwmeca Ha cTaHuMsaX BOAOMOArOTOBKN OCaAKuU, NpeacTaBnsaioT cobom
CNOXHYI OpraHHO-MUHeEparibHYK CMeCb, KOTOpas COAEPXKUT LIeHHbIe 3rfieMEeHTbI, B
KOTOPbIX HYXXOaeTCa HapoAHOE XO3SNCTBO.

Monyyatowmecsa npyu o6e3BOXMBaHMM OCaOKM Ha BOAOMPOBOAHbLIX CTAHLMSX
MOryT HakannMBaTbCs W XPaHUTbLCA B 3HAYUTENbHbIX KonuyectBax. Ha craHuuu
npoussoauTensHoCTbi0 800 Thic. M° Boabl B CyTkM o6pasyeTcsi B cpeaHeM Ao
15 TbiC. T 06€e3BOXEHHOro ocafka. XpaHeHue 0CafKoB, CKragupoBaHWe, BbiBO3 B
OTBasibl 3arps3HSET OKPYXXatoLLyto cpeay U TpebyeT OTUHyKOeHUS YacTn 3eMerb.

Mpeobragaowymm MUHepasnbHbIMU COCTaBASIOWMMM BOSbLUMHCTBA OCaOKOB
BOA CpedHeh MYTHOCTU SBNAKTCA  [MIMHUCTbIE  MUHEparnbl — KaofMHUT U
MOHTMOPUITIIOHUT, B MEHbLLEM KONMYECTBE NPUCYTCTBYIOT reneobpasHble rmapokeuabl
anoMUHNSA, KPEMHUS, Kenesa, rMapocriogbl, KBapL, M OpraHU4eckne BKIHYEHUS.
Ocagkn  ManoMyTHbIX — BbICOKOLBETHbIX BOA ~ MpeacTaBfeHbl B~ OCHOBHOM
OpraHN4ecKNMn BeLLIeCTBaMMU.

B 3aBucumocTn oT npeobnagarowiero coctaBa U CBOMCTB Ocagka TOW Mnn
WMHOW CTaHUUN MOTYT ObITb BbIOpaHbl pasnuyHbie NyTN NX YTUIM3aLumu.

TunuyHble ocagkn, WOEHTUYHblE MO COCTaBy K MPUPOAHOMY TMUHUCTOMY
WM NeccoBUOHOMY CbIpblO, MUCMNOSIb3YKOTCA B KayeCTBE KepaMUYeCcKoro Cblpbs,
KOMMOHEHTOB Mpu MNPOU3BOACTBE pPa3fIMYHbIX CTPOUTENBHbLIX MaTepuanos:
LeMeHTOB, 6ETOHOB, 3aLUUTHLIX MOKPbLITUA U T.A4.

Ocagkn C BbICOKMM cofepXXaHMeM OpraHUYecKuX COCTaBASOWNX MOXHO
NPUMEHATb B CENbCKOM XO3ANCTBE B KadecTBe yOooOpeHMn U MenvopaHToB,
NoNy4eHUs NOPUCTLIX 3anonHUTernen N PuUNbTPYLWMX MaTepmnanos.

Ha ocHoBaHMM nNpPOBOOAMMBLIX Hay4HbIX WCCNegoBaHUA  MHCTUTYTOM
«YkpkommyHHUUNporpecc» COBMECTHO C pPSAOM MHCTUTYTOB WM OpraHusauum
r. XapbkoBa yCTaHOBfleHa BO3MOXHOCTb W MpakTMyeckasa LenecoobpasHoCTb
yTunu3aumm ocagkos. [na peweHns npobnembl O nyTsax nepepaboTkn u
yTUNU3aumMm ocagka Kaxaon BogonpoBOAHOM CTaHLMM OFPOMHOE 3HaYeHne UMeroT
€ro XMMMUKO-MUHEpPAsiormyeckmim CoctaB 1 (PU3NKO-XMMUYeCcKne CBONCTBA [2].

Lenb pabotbl — paspaboTka onTUManbHOW CXeMbl YTUNU3auMm ocagka
CTaHuMn BOAOMOArOTOBKM [ONA YMEHbLUEHUS JKCMfyaTauMoOHHbIX 3atpaTr U
NOBTOPHOIO UCMNOJSIb30BaHMSA BO30OHOBISIEMbIX MPUPOAHBLIX PECYPCOB.

Bbibop TeXHONOrM4eckom cxembl MO yTUNM3auumn ocagka OCHOBbIBancs Ha
KOMMITEKCHOM W3YYEeHUU XUMWUYECKMX WU (PU3MKO-XMMUYECKMX CBOWCTB OcCajka,
obpasylueroca Ha CTaHUuMsiX BOLOMOArOTOBKW, WU Ha aHanuMse UMEIoLNXCS
COBPEMEHHbIX TEXHOMOMIN MO yTUNM3auum ocagka B Mupe, rae gaHHasa npobnema
CTOUT He MeHee oOcTpo. B mMupoBon npakTuke BbIAENATCS cnegylouine
HanpasfeHusi, rae AokasaHa BO3MOXHOCTb WCMOSb30BaHUS BOAOMPOBOAHOIO
ocagka B NPOMBbIWSEHHbIX MacwTabax: Mcnonb3oBaHWe B CTPOMTENbCTBE B
Npou3BOACTBE UEMeHTa, Kupnuyen, a Takke  maTepuvana and OOPOXHbIX
MOKPbITUI, KpAaCOK N MacTUK; UCMONb30BaHWE B MPON3BOACTBE NOYBOrPYyHTA.

Hwke npuBegeHbl OCHOBHble HanpaBfeHus  yTunmMs3auuum  0cajKkoB
BOOONPOBOAHbLIX OYUCTHbIX CTaHuun [2; 5; 6].

B metannypruu. Ha 3aBoge «A3oBCTanb» nNpoBedeHbl MPOMbILSIEHHbIE
9KCNEepPUMEHTbI MO 3awmTe yTEPOBKM MOKPLITUEM U3 OCagka BOAOMPOBOAHbLIX
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CTaHUMN. YCTaHOBMEHO MOBbIWEHNE CTOMKOCTM doyTepoBkM Ha 20% npwm
COXpaHEeHUM XapoCTOMKUX NPOTUBONPUrapHbIX CBOUCTB.

B cenbckom xo3snMctBe. B coctaB BOAOMNPOBOAHbLIX  OCAKOB,
00pasyoLmMXCa Ha OYMCTHBLIX COOPYXXEHUAX psga CTaHUMK, BXOAAT COeANHEHUS
asoTta, ocdopa, Kanua B JErkogoCTyMHbIX ANA pacTeHun dopmax. ITo
o0bsACHAETCA TeM, YTO B Nepuoa OOXAEN M NaBOOKOB B peku C nosnen nonagarT
CMbITble OpraHo-MWHeparnbHble YAOOpeHUs, KOTOpble 3aJepXUBalTCA 3aTeM Ha
OUYUCTHBIX COOPYXEHUSAX B COCTaBe 0CakoB. BHeceHne BOAONPOBOAHbLIX OCAAKOB
B MOYBY B XXMAKOM UIM CyXOM BuAe B KayecTBe yaobpeHun nog noceBbl pasfnnyHbIX
CENbCKOXO3SNCTBEHHbIX KYNbTyp (KYKYpY3bl, CaxapHOW CBEKIbI U Ap.) cnocobcTByeT
NOBbILLEHNIO NX YPOXANHOCTW.

B npousBoacTBe CTpOUTENbHBLIX MaTepuarnos

NMpousBoacTBO neHocTeknorpaHynata. B uendax  pacwupeHus
BO3MOXHOCTEN yTunmMsaumm BOAOMPOBOAHOMO ocajka paspaboTaHa
WHHOBALMOHHAA TEeXHOMorms no NPOW3BOACTBY MNEHOCTEKIorpaHynsata ¢
ncnonb3oBaHMeM CTeknobos. [leHoCcTeknorpaHynaT — Tenon3oNALUNOHHbBIN
MaTepuar, KOTopbli MOXeT NPUMEHATLCA B CTpouTenbCcTBe. Ero ocobeHHoCTAMM
ABMAKOTCA KOHCTPYKUMOHHAs YCTOMYMBOCTb, M3HOCOYCTOWYMBOCTb, CMOCOOHOCTb
BblAEpXMBaTb LUMPOKUMA CMEKTP TemnepaTtyp, Heropyectb, BO3MOXHOCTb
NCMNOnb30BaHWs B arpeccuBHbIX cpefax, akonornyeckas 6e3onacHocCTb.

MpousBoacTBo kupnuya. CpaBHEHME XUMUYECKMX aHanuM3oB cocTaBa
IMWH C COCTaBOM BOOOMPOBOAHOrO ocafka CTaHUMA BOOOMNOArOTOBKU MoKasano
ero NPUrogHoCTb B kKavyecTBe A06aBKU K CbIpblo ANS NPOM3BOACTBA KMpnvya.

Mcnonb3oBaHne BOLONPOBOOHOIO OCajka B KayecTBe onyapuBaTens
rpaHyn npu NpovM3BOACTBE KepamM3nTa MO3BOSIUT NOBLICUTbL KaYeCTBO U YBENNYUTL
ero BbINYCK NpM TOM Xe pacxoge Cblpbs B3aMeH [OOPOrocTosLmnX
BbICOKOOIHEYNOpHbIX onyapusartenen (rnmHosema).

MpousBoacTBo uemeHta. OCHOBHbIMM KOMMOHEHTAMMX 4SS NPOM3BOACTBA
LeMeHTa ABNATCS U3BECTHSIK, Meprefb, MUHUCTbIe MaTepuarnbl, kepam3uT. Mpu
CpaBHEHUN COCTaBa CblpbeBbIX KOMMOHEHTOB LEMEHTa C COCTaBOM
BOAOMPOBOAHOMO OCajka YCTaHOBMEHO, YTO MpyM MpOM3BOACTBE LeMeHTa
BO3MOXHO fobasneHne o 50% (no cyxomy BeLecTBy) BO34YLLUHO-CYXOro ocajka.
Mpn aTOM HEOBXOOMMO CHMXKEHUE BNaXXHOCTU ocagka 4o 50% MeToooM CyLLKM.

MMpyn BbiNycke OMbITHOM NapTUM MNOPTMAAHOLEMEHTOB Ha 3aBOOE MHCTUTYTa
«KOXrmnpouemMeHT» ycTaHoBMneHa BO3MOXHOCTb YTUIn3aumMm 0Be3BOXEHHOro ocaka
B COCTaBe LEMEHTHbIX CbIPbEBbIX CMecen BMECTO MIMHUCTOr0 KOMMOHeHTa OT 5 o
12%. BBegeHne ocagka B CbIpbEBYO CMEChb YBENMYMBAET codepXaHue B KIMHKepe
TpexKarnbLIYeBOro anoM1HaTa, MoBbILLAs MPOYHOCTL LieMeHTa Ha 35...55 kre/om?.

B npousBoacTBe NOYBOrpyHToB. [1IpobGrnema TeXHOreHHOro 3arps3HeHus
W gerpagaumm noyds ABNAETCH OYeHb akTyaribHOW A5is ropogos. 'opoackme NoyBbl
OOMKHbI  obnagatb  NOBbIWEHHOW  OydepHOCTbIO, CONPOTUBMASIEMOCTBIO K
HebnaronpusaTHbIM dpakTopam. Korga nnogopoaHbIn Cron 3arpsi3HeH HeobpaTumo,
HEeoBX0OUMO MOMHOCTLIO €ro 3aMEeHUTb €CTECTBEHHbIMU MAN WUCKYCCTBEHHbBIMU
nouysamun. OgHMM 13 NyTEN peLleHns AaHHOW npobnemMbl ABNSeTcs NpUMeEHeHNe B
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3€e5IeHOM CTpPOMUTENbCTBE ropofa MOYBOMPYHTOB C MCMNOSIb30BAaHMEM OCaAKOB
CTaHUM BOOOMNOLrOTOBKN.

Ocagok MOXeT ObiTb MCMONMb30BaH Ha CamMoW BOAOMPOBOAHOW CTaHUMM C
Lenbo MHTEeHCUMMKaLummM npouecca XnonbeobpasoBaHWs U 3KOHOMWUM KoarynsHTa.
Tak, Ha [HenpoBckoMm BogonpoBoge r. Kueea ycTtaHOBWMM, 4TO LenecoobpasHo
[o0aBnATb 0CadoK K MCXoaHOW BoAde B go3ax 25...45 MI'/,D,Ma, a Ha Bnagumupckom
BogonpoBoAde — B gosax 155...200 MI'/}J,MS, YyTO AaeT aKoHoMMuKo 0 35% koarynsiHTa
Alx(SOy)s.

MouBorpyHT o6nagaeT BbICOKMMU MNPOTUBOIPPO3MOHHBIMU CBOWCTBaAMMU,
BbICOKOM Oy(pepHOCTbIO NO OTHOLLEHMIO K HEBNAronpuATHBIM YCNOBUSIM FOPOACKON
cpedbl. YTunusauus ocagka B MOYBOrPyHTbl MNO3BONUT npowusBectn 6Gonee
20000 m* NMOYBOrPYHTOB 151 FOPOACKOro X03ancTea B rog [5].

Mo OLeHKe crneynanucTos BUYA um. [. H. MNpsaHuwHuKoBa
BOOONPOBOAHbIE OCadKM MO BCEM MoKa3aTensiM COOTBETCTBYHOT HOPMAaTUBHbLIM
TpeboBaHuaM K canponenesbiM yaobpeHusim. O6e3BOXEHHbIN BOOOMPOBOAHbIV
ocagoKk umeeT 6GnaronpusiTHble arpoxXMMUYECKME CBOMCTBA W MOXET ObiTb
MCNonb30BaH B Ka4yecTBe KOMMOHEHTA novBorpyHTa. OH COOaepXnUT nuTaTenbHble
3NeMeHTbl ONA pacTeHUn U co3fdaeT B MOYBOrpyHTE OnTMMarsibHble YCIoBUS MO
KACMOTHOCTK, MO (POPMUPOBAHMIO MOYBEHHOW CTPYKTYpPbl M  ONTUMAasbHbIM
Bnaroyaep>xvsatoLLnm CBOMCTBaM.

[Mpn pereHepauun KoarynsiHTOB U3 OCafKOB BOLOMPOBOAHLIX CTaHLUUN
peluaeTca npobnema cokpalleHms o6beMOB 0cajKka U KoarynsiHta, pacxogyemMoro
B NpoLecce OYUCTKU BOAbl. PereHepupyeMblii KoarynsiHT COCTOMT B OCHOBHOM M3
pacTBOPUMOro B BOAE CEPHOKMCIONO artoMUHWUA, HE3HAYMTENbHOrO KONmM4yecTsa
cynbcarta xenesa n Opyrux coeguMHeHun. OTUM cnocobom yaaeTcs BEPHYTb B
nponssoacTeo 00 80% oTpaboTaHHOro koarynsHta u CHu3MTb 06beM ocagka B
5-20 pas.

M3BecTHa kucrnoTHas obpaboTka ocagkoB C LEfbH pereHepaumm mU3 Hero
KoarynsHTa Ha BOAOMPOBOAHbIX cTaHuusax ®PpanHumm, AnoHuun, CLUA u  gpyrux
ctpaHax. [lpm kucnotHom o06paboTke [o3a COMNSIHOM  KUCHOTbl  COCTaBnisieT
0,7...1,05 Kr/kr cyxoro BeLLecTBa ocagka, a cepHon kucnotbl — 0,5...0,9 kr/kr ocagka,
4YTO npegnonaraeT YCTPOWCTBO CHOXHOMO peareHTHOro XO3SMCTBa, MOBbILEHNE
cebecTOMMOCTM OYUCTKM BOAbI M 3KOMNOMMYECKOE 3arpsi3HEHNE BOAOVMCTOYMHWUKOB Mpu
cbpoce YaCTUYHO HENTPaNN30BaHHOW BOAbI.

CoBmecTHas ob6paboTka ocagkoB BOAOMPOBOAHLIX CTaHUUMA C
ocagkaMM CTaHUMM OYUCTKU TFOPOACKUX CTOYHbIX BoA. Bo0O3MOXHOCTb
NMPUMEHEHNA [JaHHOro MeToda noATBepXOaeTcs  crnefylowmm:  UCXogHas
BNaXKHOCTb BOAOMPOBOAHLIX ocagkoB coctaenset 97,0...99,5%, a ocagkos
ropoackux crtouHblx Bog — 93,0...99,0%; noTepu npu nNpoKanMBaHuw,
cooTBeTCTBEHHO, 25...50% 1 20...60%; yaenbHoe conpoTuBneHun unbTpalmm
cooTBeTCTBEHHO  (1,45...14,5)x10* wm/kr  un  (0,6...10)x10*  wm/kr, yTO
cBMOEeTEeNbLCTBYET 06 NOEHTUYHOCTH OCHOBHbIX PUINKO-XMMUYECKNX
XapaKTepUCTUK BOOONPOBOAHbIX OCAAKOB M 0CaAKOB rOPOACKNX CTOYHbIX BOA.

AKTyanbHOM 3ajayen $BMSETCH CHUXEHMEe BMaXHOCTM OCafKoB [0
3HayeHuKn, obecnevmBaloLLmMX NX TPAHCMOPTMPOBKY U NMOCAEAYIOLLYIO YTUAN3aUUIo.
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O6e kaTeropun ocagkoB MMEKT BbICOKYIHO CTEMEHbI MMAPOUIBHOCTU, BOAa B
HMX  HaxoAUTCs B CBA3@HHOM M cBOOGOAHOM cocToaHuax. [Ans obpaboTku
BOOOMNPOBOAHbLIX OCAAKOB W 0OCAOKOB TOPOACKMX CTOYHbIX BOA MNPUMEHSOT
crnegylowmne meTogbl: MexaHumdeckoe o6e3BOXuBaHue (UeHTpudyrn, unbTp-
npeccbl, JNEHTOYHble npeccbl), obpaboTka peareHTamu  (KOarynsaHThbl,
GNOKYNAHTLI), 3aMOpaKMBaHME-OTTaMBaHME, ECTECTBEHHAA CyLLKa, TEPMUYECKOE
BO3dencTeume.

[ns okoH4aTenbHOro peweHnss no Bblbopy MeTogoB 0O6paboTKM
BOOOMNPOBOAHbLIX OCAaAKOB M COBMECTHOM MX 06paboTKM C ocagkaMm ropoacKMX
CTOYHbIX BOA MPMHMMAETCH TONbKO C Y4ETOM TEXHUKO-3KOHOMMUYECKOTO CPaBHEHMS
BapWaHTOB.

B cooTtBeTcTBUM C 3agaHMEM Ha MPOEKTUPOBaAHME U TEXHUYECKUX YCITOBUN
A0MyCcKaeTCa 0MMCTKA FOPOACKUX CTOYHbIX BOL BMECTE C NMPOMbIBOYHBIMU BOAAMM
1 Bogamu ot 06e3BOXMBaHUA 0CaaKoB CTaHUMin BogonoarotoBku. COpoc aTux Boa
B CUCTEMY KaHanuaauum OormkeH 6biTb paBHOMEPHbBIM U KONTMYECTBO 3arpA3HEHNI
YUTEHO Mpu pacyeTax KaHanmM3auMOHHbIX O4YUCTHbIX COOpYXeHun [1].

BbiBoa

YTunusaumsa BOOONPOBOAHbLIX 0OCAOKOB [AOMOSHAET OeCCTOYHY CXemy
paboTbl OYUCTHBLIX COOPYXXEHWUW, MO3BOMSAT MpeaoTBpatuTb UX cbpoc B
OKpY>XatoLLyto cpeny n obecneynBaet nonyyeHve 3HaYUTENbHOro
HapOAHOX03ANCTBEHHOro adbhekTa.
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