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BO3MOKHOCTHU NOJYUYEHUS BUO®OCPATHOI' O
YAOBPEHMS U3 OCAJIKOB T'OPOJICKUX CTOYHBIX BOJ
MOCJE PEATEHTHO-AJICOPELIMOHHO JOOYUCTKH
OT ®OCPATOB

PoGora mpucesiueHa BUCBITICHHIO MUTaHHA AOOYMCTKH MICBKHX CTIYHHMX BOJ 3 HiIBUIIEHHM BMICTOM
¢docdaTiB 3a TOIOMOr0OI0 peareHTiB Ta aacopOeHTIB 1 oaepxkaHHs 6iodocdaTHoro 70OpHUBa 3 OcagiB micis
i€l 00poOKH.

Work is devoted coverage issues additional cleaning city sewage by means of reagents and adsorbents
with reception of biophosphatic fertilizer with sludge as a result of this process.

Beryniienue. B nocnenHue rojibl Ha ACHCTBYIOIIMX TOPOJACKUX OYUCTHBIX
COOPYKEHUSAX HAOMIOJAeTCAd YXYIIEHUE KauyeCTBa UCXOJHBIX CTOYHBIX BOJI, B Ya-
ctHocTH 10 (pocaram [1 — 3]. BodbIIMHCTBO COOPYKEHUN OYMCTKH TOPOJCKUX
CTOKOB OCHOBAHO Ha TPAJAUIIMOHHON TEXHOJIOIMU OMOJOTMYECKON OYMCTKU, KOTO-
past He oOecrieyuBaeT AOBEACHUS KOHIIEHTpauu hocdaToB 10 HOPMATUBHBIX Tpe-
OoBaHMiA.

Ha mMHorue ropojickue O4ruCTHBIE COOPYKEHUSI YKpauHbl, B YACTHOCTH JIEBO-
ro Oepera r. JIHENmpoOa3ep>KUHCKA, CTOYHBIE BOJbI MOMNAJAIOT C MOBBIIIEHHBIM CO-
nepxxanueM pocdaron 6oipmre 20 mr/am’, B T0 BpEeMsI KaK CTCNEHb YAAJCHUS 3TUX
COCIMHEHUH, MpU MPUMEHEHUU JICUCTBYIOIIEH TEXHOJOTHH, B OUUILIEHHBIX CTOKAX
cocTaBisieT B cpeaHem 15 mr/oM° 1 MPEBBIIIAET JONYCTUMYIO HOPMY Y KpauHBI
(3,5 Mr/z[M3) B 4 pa3za. A yuuThiBas TOT (akT, YTO €BpOMNEHCKUE TPEeOOBAaHUS IO
dbocdaram cocraBisroT okojao 0,2 mr/am3, To Ha J1eBOOEPEIKHBIX OUYHMCTHBIX CO-
OpykeHUusX T. JIHempoI3ep:KMHCKa MUPOBbIE HOPMATHUBBI MPEBBIIIAIOTCSA B /5 pas.
[ToaTOMYy, C 1IeIbI0 TOBBIIICHUS CTENEHU yaaineHus ¢pochaToB U3 rOpOJCKOM CTOU-
HOM BOJIbI Ha JIEUCTBYIOIIMX OYUCTHBIX COOPYKEHHUSX HEOOXOIUMO MPUMEHEHUE
peareHTOB U aJIcOPOCHTOB Ha CTAJUU JOOUYUCTKHU.

CnenctBuemM cOpoca CTOYHBIX BOJ C MOBBIMICHHBIM cojJiepxkaHueM ¢Gocdatos
€CTh 3BTpo(dUKalMs, TO €CTh OYpHOE LIBETEHHE CHUHE-3€JICHBIX BOJIOPOCIIEH C MO-
CIEAYIOIUM OTMHUPAHUEM HUX HM30BITOYHOW OMOMACCHI, BBIJICIICHUEM TOKCHHOB,
HapYyIICHUEM KHACIOPOTHOTO PEKHUMA, «3aMOPOM>» PHIOHI [4].
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Taxxe B Ykpaune Ha cerogus HaOmtonaercs aedunut ¢hochopHbIX ynoope-
HUH ¥ BO3HUKAET MOTPEOHOCTH B MOUCKE HOBBIX CITOCOOOB MX MOTyUYEHHUS.

[Tpu ouncTKEe CTOYHBIX BOA 0Opa3yeTcs O0NbIIOe KOJTUISCTBO OTXO/0B, B Ua-
CTHOCTH M30BITOYHOTO aKTUBHOTO WJjIa, KOTOPBIM XPaHAT HA UIOBBIX TUTOMAIKAX, U
OCaJKOB TIOCJIE peareHTHO-aJICOPOIMOHHON 00paboTku. Ocaaku, KOTOphie oOpa-
3YIOTCS TIOCJIE OYHMCTKH CTOYHBIX BOJI C TOBHIINICHHBIM cojepxkaHuem ¢ocdopa
KOaryJistHTaMu, MPEeJCTaBISIIOT co00il docdaThl altOMUHUS U Kejle3a U UX BO3-
MOXHO MCIOJIb30BaTh KaK pecypc, KOTOpbI coaepxkuT dhocdop.

B Hacrosimiee Bpemst Ha OOJbINEH YacTH MOCEBHBIX TUIOMANACH ynoOpeHus He
npumeHstorcs coBceM. Tompko B 2001 — 2004 rr. mouBsl YKpawHbI TMOTEPSIIN B
cpenaem 0,05 % rymyca, 4 Mr/kr — moaBUXHBIX (hochaTtoB u 6 MI/Kr — 0OMEHHOTO
kanus [5]. HexoTopsle MOYBBI H3MEHMIIMCH HACTOJIBKO, YTO MOTYT OBITH OTHECCHBI
K IPyTOd pa3HOBUIHOCTH, WK THMY. [Iporieccs aerpaganiy 0XBaTUiIU MpaKTHYe-
CKH BCIO TEPPUTOPHIO 3eMJICIOJIB30BAaHUs, BCE TUIBI MOYB [6]. Pemuth 3TOT BO-
MPOC BO3MOYKHO TIPH YCJIIOBHH BO30OHOBJICHHUS WX arporoTeHIIMaIa IyTeM BHECe-
HUS JOCTaTOYHOTO KOJMYECTBA OPraHUYECKOTo BellecTBa U GochopHbIX yaoOpe-
HHUI.

IMocranoBka 3agauu. CreoBaTEIbHO, BAXKHBIM HAYYHBIM 33/IaHUEM SIBIISCT-
csl pa3pabOTKa HOBOW TEXHOJIOTHH JOOYUCTKHA TOPOJCKHX CTOYHBIX BOJ C ITOBHI-
MICHHBIM cojiepx)aHueM ¢GochaToB ¢ MPUMEHEHUEM PEareHTOB M aJCOpPOCHTOB U
nosyuyeHust onodocdarHoro yaro0opeHus: U3 OCajkoB B pe3yibTaTe 3TOM 00padoT-
KH.

Pe3yabTaTrhl HcciaenoBanuii. Ha oCHOBE SKCHEPUMEHTAIBLHBIX HCCIIEIOBA-
HUW W TEOPETUYECKHUX PACUCTOB HAMU pa3padOTaHa TEXHOJOTHS JTOOYHUCTKHU TO-
POJICKUX CTOYHBIX BOJ| C MOBBIIIEHHBIM cojiepkanueM ¢ocharoB KoTopast odecrie-
YUBAET JOBEJCHHE KOHIICHTPAIIUU STUX COCAMHEHHWH 10 HOPMATHUBOB EBpOIIBI
(< 0,2 mr/om®), TexHOMOrMYECKas cXxeMa KOTOpOii IpeicTaBieHa Ha puc. 1 (kup-
HBIM TIPU(PTOM HA TEXHOJOTHYCCKON CXeMe IMOKa3aHO OTIMYHs pa3paboTaHHOI
TEXHOJIOTUA OT CYIIECTBYIOMICH Ha JIEBOOEPEKHBIX OYHCTHBIX COOPYKEHHUSIX
r. JIHenpoI3epKUHCKA).

PazpaboTanHasi TEXHONOTUS OTIWYAETCS OT pabOTaOIIEH Ha JIEBOOEPEHKHBIX
OYHCTHBIX COOPYKCHHSIX Y3JIOM PEareHTHOM U aICOPOIIMOHHON TOOYNCTKH.

[IpuMeHeHnEM THUTIOXJIOPUTA KaNBIMS B Ka4eCTBE 00€33apaKuBaTeisi U pea-
re’Ta A ynaieHus Gocdaros, COKpalieHHeM pereHepaliioOHHON 30HbI U BHEAPE-
HUEM aHHa pPOOHOM B a3pPOTEHKE, a TAKXKE YCTAHOBKOM JierazaTopa Uil IBYXCTY-
MEHYATOr0 BAKYyMUPOBAHUS UCXOJHOW CTOYHOW BOJBI U3 MPUEMHON KaMephbl, KO-
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TOPBIA TMO3BOJIUT YHAIUTh BPEAHBIE Ta3bl, YTO MPEMATCTBYIOT 3(PPEKTUBHOMY
(YHKIIMOHUPOBAHUIO aKTUBHOTO Wia. [[oBhIIEHNIO CTENEHU OMOTOrMYeCKON OUn-
CTKM B 3UMHUHN mNepuoj; OyAeT crnocoOCTBOBaTh YCTAHOBJIEHUE MOJBHXKHOTO IO-
KpPBITHSI U3 MPO3PAYHOTO MaTE€pUANIa HAJl YPOBHEM CTOYHOM BOJBI B a3POTEHKE.
Jlana TexHojoruueckas cxema ruOkas OTHOCUTEIIBHO MEPUOIOB I'o/ia, a TAaKKe aB-
TOMATU3UPOBAHHAS B 3aBUCUMOCTH OT BPEMEHHM CYTOK U HEPABHOMEPHOCTH MOJA-

91 CTOKOB.
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Puc. 1. Texnonornueckas cxema pa3pab0TaHHON TEXHOJOTUU JOOUYUCTKH TOPOJICKHX
CTOYHBIX BOJI C TIOBBIIIICHHBIM CoOJiepkaHueM (oc(aToB, KOTOpas 00eCIIeYNBAET TOBEACHHE
KOHIIGHTPALIMH STHX COEIMHEHHI 10 HopMaTiBoB EBporsl (< 0,2 mr/am’):

1 — mpuemHas kamepa; 2 — IBYXCTYIEHYAThI BaKyyMHBIN JIera3arop;

3 — MepBUYHBIN OTCTOWHUK; 4 — aKTUBHBIN WJI U3 UIIOBOU KaMEphI IOCJIE BTOPUYHOTO
OTCTOMHHUKA; 5 — a3poTeHK; 6 — adpoOHast 30Ha (AD); 7 — ana’spoOHbIe 30HbI (AHD);

8 — pereneparrionnas 30ua (P); 9 — BTopu4HbIe OTCTOWHUKH;

10 — akTuBHBIN W HA pereHepannio; 11 — u30bITOUHBIN aKTUBHBIN Wi, 12 — nioBas kamepa,
13 — topdsinas 3arpyska; 14 — nobaska cynsdara xenesa (II);

15 — BeIrpy3ka Topda, HackIeHHOTO ocdaTamu,

16 — ocaznoxk mocine 06padoTku cynbdarom sxenesa (II); 17 — uiaoymioTHUTEN,

18 — nmoBMXKHOE MOKPBITHE U3 MIPO3PAUYHOT0 MaTepHraia; 19 — ujaoBble TUIOMIAIKH;

20 — 6uonpyn; 21 — no6aBka rUMOXJIOPUTY Kaublust; 22 — ocanok Caz(PO,),
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YCTaHOBJIEHO, YTO MpPH JOBEIACHUM KOHIEHTparuu (ochaToB 10 €Bpomeii-
ckuxX HOpM < 0,2 Mr/aM® S5KOHOMHYECKH LeIeCOOOPasHOi SABISCTCS TEXHONOTHS
C TAaKUMH JI03aMH PETEHTOB (COpOCHTA): B MEPHOJ C anpessl M0 CEHTIOPh MCIIOIb-
30BaTh TOp( KOHIEHTpanuen 25 r/am’, TUIIOXJIOPUT KajbLUsl B KOJIMYECTBE
20 Mr/mM>; B meprox ¢ OKTAOps 1mo MapT — cyibdar xeresa (II) B kommuecTse
60 Mr/aM’, THIIOXIOPHT KaTbIs KOHIEHTparmei 50 mr/am’,

Ocanku, KOTOpble 00Pa30BBIBATIUCH B PE3YNIbTATE PEareHTHO-aACOPOIIMOHHON
JOOYHUCTKU FOPOACKUX CTOYHBIX BOJ OT (hoc(haTtoB, a UMEHHO TOP(, HACKHIILICHHBII
docharamu, pocdarer kanbims Caz(PO,), u xenesa Fez(PO,), ObuH BRICYIIEHBI U
MCTIOJIb30BaHbl B KAYECTBE yIOOPEHUS IS BRIPAIIMBAHUS MIIEHHUIBI IIEPBOTO COP-
ta (puc. 2). B xoxe skcniepumenTa B 4 eMKocTH ObLTO mocakeHo 1o 60 3epeH mie-
HuIpl 13 pacyera 0,2 r ocagka Ha 1 kr rpyHTa. B 4eTBepTyr0 eMKOCTh OCaaKu He
JN00aBIISUIIH.

,..I!ll't

|r =y 'q‘”-

iy

1 2 3 4

Puc. 2. [Tiennna, BeIpaieHHast k3 0CaJKOB MOCIIC PEareHTHO-acOpOIMOHHOM
JIOOYHCTKH CTOYHOU BOABI OT (hocaToB:
1 — Top®, Haceienusiit pocdaramu (200 mr),
2 — top(, HackimeHHbIi Gocdaramu (180 mr), Cag(PO,), (20 mr),
3 — Ttopd, HackieHHbIi Gocdaramu (180 mr), Fes(PO,), (20 mr),
4 — 6e3 noOaBIEHUS OCAIKOB.

BnusHue n00aBKM OCaJKOB IOCJIE PEareHTHO-aJCOPOIIMOHHOM JOOYHUCTKHU
CTOYHOI BOJM OT ocaToB HA BHICOTY POCTY MIUEHULBI U €€ MPOPOCTAHUE MPE-
CTaBJIEHO B BHje Tad. 1.

N3 tabn. 1 BuaHo, yTo camblie 3PPEeKTUBHBIE YAOOPSIOIINE CBOWCTBA UMEET
ocaJlok Top(da, HaCKIIIEHHOTO QocdaTamu.

144



Tabmumna 1
Bnusinue 106aBKH 0CaKOB IOCIIE PeareHTHO-aICOPOLMOHHOM TOOUNCTKU CTOYHON BOJU OT
¢docdaToB Ha BEICOTY POCTY MIICHUIIBI U €€ MPOPOCTAHUE

Maca
Cpennsist BbICOTA MIIEHUIIBI, CM Konuuectso
ocajka,
Ocanku IIPOPOCHIBIX
MI/KT
7 cyToK 14 cyrok 21 cyrok 3epeH, IIT.
rpyHTa
. I 2
1. Top¢, HackIIICHBII 00 7 14 197 57
docharamu
2. Top®, HaCHITIEHBII 180 6.2 13 18,2 55
docharamu Caz(POs), 20
3. Topd, HackIIEHBII 180 58 125 178 49
docharamu Fez(PO4), 20
4. K
OHTpOJIbHAs Tpoda 0 5 10 13.3 45
(6e3 nobaBieHMsI OCaIKa)

[Ipu ero ucnosib30BaHUM B KauecTBE yAOOpeHUs] HAOJIOAAeTCs HaWBBICIIAS
CTETICHb MPOpacTaHus MIIeHUITB, a UMeHHO — 20 %. Takoi xe 3hdeKT moxydnnm
P KCCIICIOBAHUHN BBICOTHI POCTA TIIICHHUITHI.

B xojne skcniepuMeHTa cpefHsis BHICOTa POCTa MILEHUIIBI Yepe3 / CYTOK CO-
ctaBisna 7 cM, 14 cytok — 14 cm, 21 cytku — 19,7 cm.

OT1oT mokazarenb depe3 21 cytku Ha 48 % BeIIIe, YeM B KOHTPOIBHOU TIPoOe
(6e3 ymobpeHus).

N3BecTHO, YTO OCaJAKOB CTOKOBBIX BOJ MOCJE OMOJIOTHYECKOW OYUCTKHU BO3-
MOJKHO ITOJTy4aTh OpraHO-MUHEPATbHBIC yI00peHus [7].

B Tabn. 2 mpencraBneH Bbxoj OunodochaTHOTO yIoOpEeHUs W CBOW COCTaB
IpY IPUMEHECHUH Pa3paOOTaHHOW TEXHOJOTHU OYUCTKH TOPOJICKHX CTOYHBIX BOJ
oT ¢ochaToB Mpu yCIOBUM AOBEACHUS KOHILEHTPALMHM ITUX COCAUHEHUN 10 €BPO-

MEVCKUX HOPM.

Tabmumna 2
Beixon 6uodochaTHoro ynoopeHus u ero coctan
Cocrasnsromue 6uodocdharHOro ynoopeHus T/TONT Cocras, macc. %

Topd 82 415 99,6

®ocdar kanpims Caz(PO4 )2 115 0,14

docoar xenesa Fes(PO4 ), 102 0,12

Ocanok nocie OUOJOTHYECKON OUUCTKU TOPOJICKUX 110 0,13
CTOYHBIX BOJI

O6mras macca cyxoro yaoOpeHust 82 742 100,00
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Bunano, uro 99,6 % ot o0mieir Macchl 0CaaKOB MPHUXOAUTCS Ha TOPd, HACHI-
1mieHHbIN dochatamu B pe3ylbTaTe aJCOPOIMOHHON TOOYUCTKU CTOYHOM BoAbl. U
ATO TOBOPUT O TOM, YTO Mbl B OCHOBHOM ToiydaeMm OuodocharHoe ynoOpeHue Ha
ocHOBe Top(a.

Hcxomubie maHHBIC TSI Pa3pabOTKH TEXHUYECKUX YCIIOBHMA Ha Onodocdar-

HOE yo0peHune, a TakKe COJepIKaHue TSHKEIIBIX METAIOB B HEM TIPEIOCTaBICHO B
Ta0s. 3 u Tao. 4.

Tabnuma 3
Hcxonnbple JaHHbIE 1S pa3paO0TKU TEXHUUYECKUX YCIOBUI Ha OuodocdaTHOoe yaoOpeHue
[Toxazarenu buodocdatHoe ynobpenue
Brnaxnocts, % He meHee 50
CopneprxkaHue BEIIECTB Ha CyXOW MPOAYKT, %0:
a30t1 (N) oOmuii He meHee 1,6
docdop (P20s) He Oonee 3,8
kanuii (K20) He menee 0,1
yTIIepo He Oostee 90
30JIbHOCTh He MeHee 4,5
KucnorHocts (pH) He MeHee 6,5
Copepxanne gpakuuii kpyrmaee 50 MM, Ha cyxoe BemecTBo, % 0,1
Unnexc BIKII, ex./mm° He 6osiee 10000
[Tarorennas mukpoduopa, mr./kr -
Slina reabMUHTOB, IIT./KT -
Tabnuma 4
ConeprxaHue TSOKEIBIX METAJUIOB B OnodochaTHOM ynoopeHun
Tspxenbie MeTalTbI Coneprxanue, MIr/Kr
Keneso(Fe) He Ooutee 4,16
Mapraner (Mn) He 6onee 0,19
Mens (Cu) He 6ouee 0,065
uuk (Zn) He 6omee 9,5
Huxkens (Ni) He 6oxee 0,05
Causner (Pb) He 6oxee 0,03
Kaamuii (Cd) ue 6omee 0,002

CornacHo «[IpaBuiI MPUHATHS CTOYHBIX BOJ MPEINPUATHH B KOMMYHATbHBIC
Y BEJIOMCTBEHHBIC CHCTEMbI KaHAIM3AIMH HACEICHHBIX ITYHKTOB Y KpauHBI», KOTO-
past yTBepkaeHa npuka3zom ['occtpost Yikpaunst oT Ne 37 ot 19.02.2002 r. u 3ape-
THCTpUpOBaHHas B MUHHCTEPCTBE IOCTUIMHU YKpanHbl 26.04.2002 3a Ne 403/6691,
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cojJiepKaHhe MEeTaJlIoB B OMoochaTHOM yIOOpEHUH, KOTOPOE MOTYUYEHO U3 OCa/l-

KOB CTOYHBIX BOJA, HC IIPCBLIIIACT CAHUTAPHO-TUTHUCHUYCCKOI'O HOpMAaTHBA.

BbIBOABI.

W3 skciepuMeTanbHBIX UCCIEAOBAHMM ClIeNIaH BBIBOJ O BO3MOXHOCTH TTOJTY-
yeHuss 6nodocdarHoro ynoOpeHuss U3 0CaJKOB TOPOACKUX CTOYHBIX BOJ| MOCTE
peareHTHO-aICOPOIIMOHHON TOOYUCTKH ¢ coaepkanueM docdopa 3,8 %, opranu-
gyeckoro BemiectBa 90 %.

B OynymeM manupyercs BblpamuBaTh Ha OuodochatHoM ynoOpeHuu
OBOIITHBIE KYJIBTYPHI.
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