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AnHOTALUsI, YBCIHUCHHUEC 00BCMOB MPOMBIIIICHHBIX CTOKOB, aBApUHU CYIAOB, MPOPBIBEL HEPTH
Ha OYyPOBBIX YCTAHOBKAX MPUBOIAT K YXYAIICHUIO KAUYCCTBCHHBIX MOKA3ATE/ICH BOABI OTKPBITHIX BO-
JOUCTOYHHUKOB, B TOM YHC/IC MO TIOKA3ATCIIIO COACPIKAHMUS OPraHUICCKUX COCAUHCHUH U HEPTCIpO-
aykToB. Boga, mpuMeHsieMast 17151 OPOLICHHUS CCTbCKOXO3IMCTBCHHBIX KYJIBTYP, MO OONBITHHCTBY IMO-
Ka3areyic J0/KHA OTBEYATh TPEOOBAHUSIM KAUCCTBA BOABI sl XO3SHCTBCHHO-MMUTHEBHIX 1IeacH. Tak,
CYMMAapPHOE COACpKaHHE HEPTCTPOIYKTOB B OPOCUTEIBHOM BOAC HE AOMKHO mpeBbimars 0,1 mr/i.
Hcnonpzoanue BoabI ¢ MpeBhImcHUCM vikazanHoro [ TJIK mpuBOIUT K CYINECTBCHHBIM H3MCHCHHSM B
MOP(OIOTHISCKUX CBOHCTBAX MOYBBI, CHIKACT OMOIOTHICCKYFO POIYKTUBHOCTH U (pruroMaccy pac-
TATCTHFHOTO TTOKPoBa. [ToaTOMY BOIPOC COBCPIICHCTBOBAHMS MAIIHMH U AIIAPATOB, HCTIOIB3YCMBIX B
TEXHOJIOTHSIX BOJOTOATOTOBKHY, ¢ TIO3UIIUI MOBBIICHHUS X HAACKHOCTU U 3PPEKTUBHOCTH OTHOCHUT-
¢ K aKTyaIbHBIM HAMPAaBICHUSIM UcciaeanoBanust. Llenbio uccaenoBanus sSBIsieTCs paspadoTka ruapo-
LUKJIOHHOTO ammapara KOMITICKCHOM OYHCTKH, B KOTOPOM PCATH30BAHBI COBMCIICHHBIC MPOIICCCH
VIABIUBAHUS KaK IPYOOAMCIICPCHBIX, TAK U TOHKOAUCICPCHBIX mpumeceid. B oTmuune ot THHOBOM
KOHCTPYKUUU THAPOLMKIOH JOMOJHCH (DHIBTPYIOIIUM 3JCMCHTOM, YCTAHOBACHHBIM HA CIMBHOM
narpyOke, 4To 00CCICYHBACT OO THUTEIBHY K OYUCTKY BOABI OT TOHKOJUCTICPCHBIX MEXAHUYCCKUX
MPUMECCH, ¥ COPOLIMOHHBIM (PUIBTPOM, MPSIHAZHAMCHHBIM JTs YAAJICHUS U3 BOABI HC(PTCIPOAYKTOB
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U APYTUX BCILUTBIBAKOINUX OPraHUYCCKUX COCﬂHHCHHﬁ. HpC,Z[J'IO)KCHHaH KOHCTPYKIUA T'HAPOIIUKIIOHA
Omarogapst COBMEIICHHIO MPOLIECCOB LIEHTPOOCKHOTO PA3ACICHUS U COPOLIMOHHOTO (hHIBTPOBAHHS
00eCeUNBaCT KOMIUICKCHYEO OUHCTKY MOIMBHOM BOABI OT PA3IMYHBIX THIIOB MPUMECCH, YTO HCKITIO-
YaeT MHOTOCTAAUHHOCTh MPOIECCa BOJOOUYHMCTKH, a PETCHEPAITHH COPOIIMOHHOTO (PUIbTpa IMyTeM
BO3ACHCTBHS LICHTPOOCIKHBIX CHJT MM JABJICHHUS HE TPEOyeT MPUMCHECHHUS CIICLIMATIBHBIX PETrCHEPHU-
PYIOIIHMX PACTBOPOB, UTO MOBHIIIACT TEXHOIOTMIHOCTD M 3KOJIOTHIHOCTD MPOIECCa BOIOTIOATOTOBKH.
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Annotation. An increase in the volume of industrial effluents, ship accidents, oil breakthroughs at
drilling rigs lead to a deterioration in the quality indicators of water in open water sources, including in
terms of the content of organic compounds and oil products. The water used for irrigation of agricultural
crops, according to most indicators, must meet the water quality requirements for household and drink-
ing purposes. Thus, the total content of oil products in the irrigation water should not exceed 0.1 mg /
1. The use of water with the MPC excess leads to significant changes in the morphological properties
of the soil, reduces the biological productivity and phytomass of the plant cover. Therefore, the issue
of improving machines and devices used in water treatment technologies to increase their reliability
and efficiency is one of the topical areas of the research. The aim of the study is to develop a hydrocy-
clone complex cleaning apparatus, which implements combined processes of capturing both coarse and
finely dispersed impurities. Unlike the standard design, the hydrocyclone is supplemented with a filter
clement installed on the drain pipe, which provides additional water purification from fine mechanical
impurities, and a sorption filter designed to remove oil products and other floating organic compounds
from water. The proposed hydrocyclone unit provides a comprehensive purification of irrigation water
from various types of impurities, due to the combined processes of centrifugal separation and sorption
filtration. It eliminates the multistage process of water purification, and regeneration of the sorption filter
by the action of centrifugal forces or pressure does not require the use of special regenerating solutions,
which increases the manufacturability and environmental friendliness of the water treatment process.
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Pa3BuTHe NPOMBIMJIEHHOCTH  HEW3-
0€XHO TPUBOIUT K yBEIHMUEHHIO 00BEMOB
CTOYHBIX BOJ, SIBJSIOLINXCS MCTOYHUKAMU
3arpsi3HeHHs1 BogoeMoB. [loMmumo npombIi-
JEHHBIX CTOKOB YXYALICHHE Ka4eCTBEH-
HBIX TIOKa3aTeled BOABI OTKPBITBIX BOIO-
HCTOYHUKOB TPOBOLUPYIOT aBapHH CYJIOB,
NpOpbIBEl HEPTH Ha OypPOBBIX yCTAHOBKAX
U TIpPOYHME AHTPOINOTEHHbIE U TMPHUPOIHBIC
BO3aencTBUs. [looTOMY BONpPOC COBEpIIEH-
CTBOBAHMSI MAIIMH M aIlapaToB, HCIOIb-
3yeMBIX B TEXHOJIOTHSIX BOIOMOATOTOBKH,
C TIO3MLHH TIOBBILICHHUS] UX HAJEKHOCTH U
3¢ (HeKTUBHOCTH OTHOCHUTCS K aKTYaJIbHBIM
HATPaBJICHUSIM UCCIIEOBAHUSI.

Bona, mpumensiemMass 1Jsi  OpOLISHHS
CEJIbCKOXO3SMCTBEHHBIX KYJBTYP, MO OOIb-
IIMHCTBY TIOKa3aTesell NOJDKHA OTBEYaThb
TpeOOBaHUSAM KadecTBa BOABI JJIA XO3sii-
CTBEHHO-TIUTBHEBLIX Henel [1, 2]. Tak, cym-
MapHOe cozepkaHue He(TenponyKToB B
OPOCUTEJIbHOM BOAE HE [OJDKHO IPEBBI-
mrath 0,1 mr/n. Ucnonb3oBaHMe BOIBI C Tpe-
BplIeHUEeM ykaszanHoro IIJIK npusomut
K CYLIECTBEHHBIM HM3MEHEHHsIM B MOpQO-
JOTMYECKUX CBOWCTBAX MOYBBL, CHUXKAET
OMONIOTMYECKYI0 MPOAYKTUBHOCTh U (UTO-
Maccy pacTUTENBHOro nokposa. Hedremnpo-
AYKTBHI, TIONABIIHE HA TIOBEPXHOCTD TOYBBI,
3aKyTIOPUBAIOT €€ KaIMJUISPBI, HAPYLIAI0T

aspalyio, BOAONPOHULIAEMOCTb U OKHUCJHU-
TEJIbHO-BOCCTAHOBUTEJIbHBIE PEAKLIMH.

IIpn 3arps3HEHUN MOYBBI HeTEnpo-
OYKTaMH TMPOUCXOAUT MOALIEeNadiBaHNe
MOYBEHHBbIX PAacTBOPOB, YBEJIMYMBAETCS
KOJIMYECTBO YIJIEBOAOPONOB, YTO TaKKe
HapylIaeT MPOLECChl, CBSI3aHHbIE C KPYyTIo-
BOpPOTOM yriiepona u asorta. [laxe cimaboe
3arpsi3HEHUE TIOUBBI  HePTENPOMyKTaMHU
NPUBOAUT K HApyLIEHUIO PaBHOBECHUS IO-
YBEHHON CHUCTEMbI, BKJIFOUAIOIICH MOYBEH-
HbIe Bogopocnu U dayny [3].

IIpuMeHNMOCTh METOAOB OYHUCTKH IO-
JIMBHOW BOJbI OT OPraHUYECKHUX COEeIMHEe-
HUH, He(PTETPONYKTOB U IPYTUX MpUMecen
C TUIOTHOCTBIO MEHbIIEH MJIOTHOCTH BOJbI
(«ymerkue ¢paxuuny) cBsAzaHa ¢ PpaKIUOH-
HBbIM COCTaBOM 3arps3HAIOLINX BellecTs. B
STOHN CBSI3U Pa3JU4alOT METObI, Halpas-
JICHHBIE Ha yAaJieHue TpyOOqUCTIEPCHBIX H
TOHKOJUCTIEPCHBIX MPUMECE, B TOM 4HCJIe
B3BEIIEHHbIE U PACTBOPEHHbIE TOKCUYHbIE
coennHeHus (pUCyHOK 1).

IIpoueccsl rpaBUTALMOHHOIO M L€H-
TPOOEKHOTO OTCTAMBAHHUS BOIBI OCHOBA-
Hbl COOTBETCTBEHHO Ha BO3JEHCTBUM CHUJIbI
TSDKECTH U LEHTPOOESKHOW CHIIBI Ha Cera-
pUPYEMYyIO0 YacTHUILly, KOTOopas TMOJ 3TUM
MIPECCHHIOM CeNUMEHTHPYET JINOO Ha JTHO
(orcToliHnKkM), OO Ha CTEHKYy armapara
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Fig. 1. Classification of methods for irrigation water cleaning

New Technologies (Majkop) / HoBbie TexHonorim
2020; 16 (5): 55-62

57




CenbCKOX03SUCTBEHHbIE HayKW
Agricultural sciences

WA MalIMHbI (THAPOLMKIIOHBI, LEHTPU(Y-
T'H, CCMapaTopsl). DTH MCTOABI HALTH IIH-
POKOE TNPHMCHCHHE B TCXHOJOTHAX BOJO-
NOATOTOBKHU B CHITY IMPOCTOTHI pCaIu3alllin
Y 3HAYUTEIbHOM () pexTrBHOCTH. [Ipn sTOM
TUIPOLUKIIOHHAsL Cemapanusl CUUTaeTCs
HanboJee NMEePCIEKTUBHON B KayeCcTBE CTa-
JUH TIPESABAPUTCIIBHOM OYMCTKH BOABI HA
UPPUTALIMOHHBIX CUCTEMAX. JTO 00YCIIOBIIC-
HO OTCYTCTBHMCM B I'MAPOLIMKJIOHAX Bpala-
IOLAXCS. MEXAHU3MOB, UX BBICOKOH YJEib-
HOU ITPOU3BOAUTEIBHOCTBIO TI0 OUUINECHHOMN
BOZAC, CPABHUTCIBHO HU3KHMH PAaCXOAaMHU
Ha CTPOUTEIBCTBO M SKCIUTYATAalHIO, a TaK-
KC€ BO3BMOKHOCTBIO CO34aHUSI KOMIIAKTHBIX
aABTOMAaTHU3UPOBAHHBIX YCTAHOBOK [4, 5.
Metox ¢uipTpanuu BOAEI OT MPH-
MECEH pa3NMUYHOM NPUPOIBI CUUTACTCS
OAHUM H3 YHHUBCPCAJBbHBIX, OAHAKO, IIPpHU
OYUCTKE BOABI OT «JICTKUX (PpaKLHil» OH
MOXET HCIIOJIb30BAThCS TOJIBKO KaK CTa-
aus JooYMCTKU. Kpome sToro mporecc
TpeOyeT MpPOBEACHUSA PETYIIPHON pere-
Hepauuu (¢unsTpoB. Bee 310 mpuBoaut
K VIOPOXKAHHUIO IMPOIECCAa W TOBBIIICHUIO
€ro TPYAOEMKOCTH, a TaKKe CHHIKCHUIO

Koarymnsws, roky asiwps 1 pearcHTHbIC
METOJBI IIPU OUUCTKE BOJABI HA UPPUTaLIMOH-
HBIX CHCTEMaxX HMEIOT IPaBO Ha HCIOIb30-
BaHME TOJIBKO KaK BCIIOMOTATEIbHAS CTaIHSA
JOOUHCTKH. [IpH 3TOM MX MIHPOKOE HCTIONB-
30BAHUC B TCXHOJIOTHAX MOATOTOBKH OPOCH-
TEJIbHOM BOJBI OTPAHUYMBACTCSA BBICOKUMH
3aTpaTaMy Ha TPAHCIIOPTUPOBKY U XPAHCHUE
PCarcHTOB, a TAKXKE HCOOXOTUMOCTBIO KOH-
TPOIMPOBATE OCTATOTHOE CONCPKAHUE XHUMH-
YECKUX COCAUHCHUN B BOAC, KOTOPBIC MOTYT
NOCTYTIaTh B MPOAYKLIMIO PAaCTEHUEBOCTBA.

VnaBnuBaHuE W3 BOABI TOHKOAHCTIEPC-
HBIX IPUMECEH, B TOM YHCJIC PACTBOPCHHBIX
U «JIeTKHX (ppakuniiy OCymeCTBIACTCS Tpa-
JULIMOHHBIMU COPOLIMOHHBIMH METOAAMHM.
MarepnanoB a1 NpPOBEACHHUA IpoLecca
copOLMK UMeeTCs JOBOJIBHO MHOTO: OT rpa-
HYJMPOBAHHOTO IICOJIUTA A0 Pa3IHIHBIX
TrkaHe. OmHaKO M PTU METOABI O€3 UCIIONb-
30BaHUs APYTHUX HE MOTYT TapaHTHPOBATb
3((EKTUBHYIO OUYHUCTKY BOIBL, OCOOCHHO
MIPU 3HAYUTEIBHOM COACPIKaHHMU TPyOoau-
CIICPCHBIX MPUMECEH.

Takum oGpazom, mpu COBEPIIEHCTBOBA-
HHUH TEXHOJIOTHH BOAONIOATOTOBKHU IIPEUMY-

HpOI/I?:BO,Z[I/ITeJ'IbHOCTI/I. IMCCTBCHHO OJIsL I/IppI/IraHI/IOHHbIX CUCTCM
g
T .3
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Puc. 2. I'uopoyurxnon KoOMIReKCHON OUUCKY 600bl

Fig. 2. Hydrocyclone for complex water cleaning
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HeOOXOIMMO HAIPaBUThH HCCIEOBAHUS HA
CO3/1aHK€ HKOJIOTUYHOIO U TEXHOJIOTHYHOrO
00opyaOBaHUs, B KOTOPOM MOTYT OBbITh pe-
aJM30BaHbl COBMELLEHHbIE IIPOLIECCHI YIaB-
JUBAHUS KaK IpyOOIUCIIEPCHBIX, TAK U TOH-
KOIMCNEPCHBIX TPUMECEH.

s mosbiternst 3pQEKTUBHOCTH U Ha-
JEKHOCTH PabOThl Y3JIOB BOIOIMOATOTOBKH
UPPUTALIMOHHBIX CHCTeM pa3paboTaH rHapo-
IUKJIOH (puc. 2; [2, 6, 7]), KOTOPBIH COTEPKUT
LVJTHHIPUYECKYI0 | B KOHMUecKyro 2 o0e-
YalKH, TAHT€HIINAIbHBIA BBOM 3 IJIsl OTAYH
HCXOAHOTO MPOAYKTA, CIMBHON 4 1 MECKOBBIN
naTpyOKu 6 111 BBIBOAA OUUIIIEHHOM BOIBI U
nlamMa coorBeTcTBeHHO. Ha cnuBHOM ma-
TpyOKe yCTaHOBJIEH (PUIBTPYIOIINI 3JIEMEHT
5, KOTOpBIH 0OecreYnBaeT JOMOTHUTEIBHYIO
OYMCTKY BOZbI OT TOHKOIUCTIEPCHBIX MEXaHU-
YECKUX IMpUMecei, 1 COPOLIMOHHBIN (PHUIBTD
7, mIpeqHa3HAYCHHbIN Il YIAJEHUs U3 BOABI
HEe(TENIPOOYKTOB U IPYTUX BCILTBIBAFOIINX
OpraHM4ecKux coeauHeHui. PasnenurenpHas
nieperoponka 8 o0pasyer B BEpXHEH 4acTH arl-
napara kamepy 9 st coopa OUHIIEHHOH BOIBI
C IOTIOJIHUTEIIBbHBIM CIIMBHBIM rarpyokom 10.

HumHapuyecKkuii COpOLMOHHBINA QUITBTD
W3TOTaBJIMBAETCS U3 MOPUCTOTO BOJIOKHUCTOTO
MaTepuaa, HalprMep XJIOMNKa, 0a3aJIBETOBOrO

Cop0eHrT, %

BOJIOKHA, TOp(ha, TEXHUIECKOH BATHI, CHHTETH-
YEeCKHX WJIM HATypaJbHBIX HOCHUTEJEH, KOTO-
pbIe TIPEIBAPUTETBHO 00pabaThIBAIOT THAPO-
¢obHBIM pearenToM B cooTHomeHnu 0,4-1,4%
OT MacChl BOJIOKHHCTOTO MaTtepuana copOuu-
oHHoro (uubrpa. Jns obecrieueHust copO-
IIHOHHOTO (PMJIBTPa BONOOTTAJKHBAFOIIUMHU
CBOMCTBAMH B KadecTBe ruapodoOHOro pea-
T'€HTa WCTIONIB3YIOT MapaduH, MOJUIPOITHIIIEH,
TIOJTUM30MPEH, MOJTUOYTaAUEH. DTO MO3BOJISET
JIONIBIIE COXPAHSTh €r0 COPOLMOHHYIO CIIO-
COOHOCTB, a 3HAUUT U BBICOKHE TOKa3aTeu
3¢ PEKTUBHOCTH OYHUCTKH BOJIBL

CopOuuonnasi eMKOCTb (DUIIBTPYIOLIE-
ro MaTepuaja, HE COIEepIKAIero COpOeHT,
BapbupyeTcs B uHTepBaie S5—15 1/ [8].
C uenpro obecniedeHHs LUIIHHIPHYECKOTO
¢uneTpa COpOLMOHHBIMH CBOMCTBAMH €O
NPEeIBAPUTEIBHO 00pabaThIBAIOT CMECHIO
bpakuuii aNKuIKapOOHOBBIX KUCJIOT C IJIH-
Hoi opranuyeckoii nenu C —~C . B COOTHO-
meHnu 2.4-3,4% OT Macchl BOJIOKHHUCTOTO
MarepHaa copOLuoHHOro GuibsTpa [9).

Ha pucynkax 3 u 4 npeactaBlieHbI
JaHHBbIE IO 3aBUCHMOCTH COpPOLMOHHOM
€MKOCTH U runpodOOHOCTH IUIUHIPUYE-
CKOro (puibTpa OT COOTHOUICHUS] THAPO-
¢dobHoro pearenTa u copOeHTa B pacTBOpE.

I'mapodoGHbIiT
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Fig. 3. Dependence of the sorption capacity of the filter on the ratio
of hydrophobic reagent and sorbent in solution
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Puc. 4. 3asucumocniv omHocUmenvHol euOpopoOHOCH PUALMPA 0N COOMHOULEHUA
2UOPOPOo6HO20 peacenma it cOpOEHMA & pacmaope

Fig. 4. Dependence of the relative hydrophobicity of the filter on the ratio
of the hydrophobic reagent and sorbent in solution

OOpaboTka TOPUCTOTO  BOJIOKHUCTOTO
MaTepuana TUapoPOOHBIM pPEareHToM Hu
copOenToM HeTEmPOIyKTOB B COOTHOIIIE-
Hun 100:(0,4-1,4):(2,4-3,4) obecneunBaet
ONTUMAJIbHBIE 3HAa4eHUuss TruapodoOHO-
CTH W €MKOCTH MO HepTHU COpOLUOHHOTO
¢bunerpa.

OuwncTka BOABI B THIPOLIMKJIOHHOM afl-
napaTe MPOMCXOOUT CIENYIOLUTUM 00pa3oMm.
IlonmuBHast BoOma, copmepskamasi rpyodonu-
CHIEPCHBIE M TOHKOIUCIIEPCHBIE MEXaHHUYe-
CKHE YaCTHIIbI,  TAKKE PUMeCH HeTernpo-
OYKTOB, TOCTYMAeT MO TAaHT€HLUAJIbHOMY
BBOAY 3 B KOpIyC. 371eCh MMOTOK 3aKpyYHBa-
€TCsI, IPU 3TOM IpyOOAHCTIEPCHBIE YaCTHIIBI
C IUIOTHOCTBIO OOINbIIE TUIOTHOCTH BOIBI
OTOPacChIBAIOTCS K CTEHKE KOPIyca, TEPSIOT
CKOPOCTD U 10 KOHUYECKOW YaCTH ammapara
2 ONyCKAarTCs BHU3 M BBIBOJSATCS Yepe3 Ie-
cKoBbIi maTpyOok 6. ToHkogUCTIEpCHBIE Ya-
CTHUILIBI BMECTE€ C OCHOBHBIM ITOTOKOM BOZIBI
MEHSIFOT HaIpaBJIEHHE CKOPOCTH M JBU-
JKYTCS BBEPX K CIMBHOMY narpyOky 4, rae
yJIaBJIMBAIOTCS HAa OOKOBOW (pUIBTpYrOIIEH
MOBEPXHOCTH 3JIEMEHTA TOHKON OYHUCTKH 5.
OcCHOBHast 4acTh OCBETJICHHOH BOIbI BBIBO-
IUTCSI TIO CIIMBHOMY MaTpyOKy 4 B cUCTEMY.

«Jlerkue Qpaxkuum» Npu JBUKEHHUH B
LEHTPOOEIKHOM TOJIE HAMPABJAIOTCA K OCH
amnmapara, KOHLIEHTPUPYIOTCS y (QUIETPY-
IOLLErO 3JIEMEHTA 5 U 34 CYET BbITAJIKUBAIO-
1€l CHITBI HATIPABIISIOTCS B BEPXHIOK 4aCTh
anmapara K copOuuoHHOMY GUIBTpYy 7, TAe
YJIABJIUBAIOTCA IOCPEACTBOM  afcopouumm.
OunieHHas Bo#a MPOXONUT B KaMepy 9, na-
Jiee BBIBOIUTCS Yepe3 AOTIOIHUTENbHBIN Ta-
TpyOOK 10 B UPPUTALIMOHHY IO CHCTEMY.

[Ipu cHM>KeHNH COPOLIMOHHON €MKOCTH
buneTp pereHepupyeTcs IMyTeM BO3ACH-
CTBHSI LICHTPOOEKHBIX CHIT MITH ABJICHHUSL.

Takum 00pa3oM, COBMELIEHHE TPOLIECCOB
LIEHTPOOEIKHOTO pa3aeNeHnst 1 COPOLIMOHHOTO
(UIBTPOBAHUST B THAPOLIUKIJIOHE TO3BOJISET
yIOaJsTh U3 MOJMBHON BOIBI Ipydommcepc-
HbIE, TOHKOZIUCTICPCHBIE W BCILTBIBAIOLIHE Op-
raHUYeCKHe PHIMECH, B TOM 4HCIie Hedrenpo-
OYKTBL. JTO HCKJIIOYA€T MHOTOCTAIUHHOCTB
POLIeCca BOIOOUHCTKH, & CIIOCO0 pereHeparun
COpOLMOHHOTO (PMITETpa TyTEM BO3IEHCTBUS
LEHTPOOEIKHBIX CHJI MJTH JTaBJIeHNs He TpedyeT
NPHMEHEHHSI CTIELIHAJIbHBIX PETeHEPUPY FOIINX
PacTBOPOB B IIPOLIECCE BOCCTAHOBJIEHUS €TI0
CBOWCTB, YTO TIOBBIIIAET TEXHOJOIMYHOCTb U
SKOJIOTMYHOCTb IMPOLIECCA BOTOTIOATOTOBKH.
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