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Summary
As a result of the improvement of the irrigation system with the purification of exhaust gases with
subsequent activation of irrigation water with carbon dioxide, it will allow us to abandon significant
structural elements developed in the previous similar irrigation system, such as a compressor for
pumping air and a mixer for saturating irrigation water with purified carbon dioxide, which will reduce
the cost and simplify the low-volume irrigation system during its further operation.
Abstract

Introduction.In the Volgograd region, up to 10% of arable land falls on saline soils. Russian and
foreign scientists have proved what a positive effect carbon dioxide (CO,) has on improving the
soil structure. Object. The object of the study is the principle of purification of diesel engine ex-
haust gases from exhaust gases from toxic substances by means of an oxidizing catalyst and the
mode of intake of purified gas with its supply to the irrigation system to activate irrigation water
with subsequent delivery to water outlets, thereby ensuring its solubility in the soil for reclama-
tion of salt pans. Materials and methods. The research material was the structural elements of
the drip irrigation system and a separate device installed in the irrigation system for cleaning ex-
haust gases by means of an oxidizing catalyst with subsequent activation of irrigation water with
purified carbon dioxide. The development of the theoretical foundations of the solonetz process
by K.K. Gedroits was used, in the formation of unfavorable water-physical and chemical proper-
ties, to establish the leading role of exchange-absorbed sodium in solonetzic soils. Results and
conclusions. The introduction of an oxidizing catalyst into the design of the irrigation system will
make it possible to clean the exhaust gases from toxic substances. After passing through the oxi-
dizing catalyst, the exhaust gases react with precious metals located in the ceramic cells of the
catalyst device, the exhaust gases are converted into carbon dioxide and water (CO, + H,0). Then
the purified carbon dioxide is mixed with irrigation water during water intake and transported to
distribution and irrigation pipelines and fed into the soil.
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YK 674. 674
COBEPHIEHCTBOBAHUE CUCTEMbI OPOIIEHUS C HCTTIOJIb30BAHUEM
TPAHCIIOPTHOU ®YHKIIUU JISA MEJINOPALIMU COJTOHIIOB

A. B. Maiiep, kanouoam cenvbcKoxXo35UCmMBEeHHbIX HAYK

@I'FHY Bcepoccutickuili Hay4Ho-uccied08amenbCKull
uncmumym cuopomexuuxu u meauopayuu um. A. H. Kocmsaxosa
2. Mockesa, Poccuiickas @edepayus

AxTtyaiabHocTh. B Bonrorpasckoit oonactu 1o 10% mnponaimseix 3eMenb TPUXOIUTCS Ha CO-
JIOHIIOBBIC TTOYBBI. POCCHIICKUMU 1 3apyOEKHBIMH YUYEHBIMHU JIOKa3aHO, KaKOE MOJIOKUTENbHOE BIIHS-
HUE Ha yIy4IlIeHHEe CTPYKTYPHI ITOYBBI OKa3biBaeT yraekucisiii ra3 (CO,). OobekT. OOBEKTOM HCCIie-
JIOBAHUS SIBJISICTCSl TIPUHIIMIT OYMILEHUSI OTPaOOTAHHBIX T'a30B JMU3ENBHOrO JBUTATENS OT OTpaboTaH-
HBIX BBIXJIOITHBIX Ta30B OT TOKCHYECKUX BEIIECTB IMOCPEICTBOM OKHUCIHTEIHHOIO KaTaln3aTtopa U pe-
UM 3a00pa OYHILEHHOTO Ta3a ¢ Tojayell ero B CUCTEMY OPOIICHUS JUTS aKTUBAIMHU TIOJIMBHOU BOJIBI C
MOCIEAYIONIEH JOCTaBKOM K BOJOBBIITYCKaM, TEM CaMbiM O0ECIeunBasi €ro pacTBOPUMOCTh B MOYBE
JUIA MENMOpallié COJIOHIIOB. MaTepuaiabl H MeTOAbl. MaTepruaaoM HCCIEIOBAaHUM SBIAINCH KOH-
CTPYKTHBHBIE 3JIEMEHTHI CHCTEMBI KaleJIbHOrO OpPOIIEHUS M OTAEIbHOE BMOHTHPOBAHHOE B CUCTEMY
OPOLIEHHS YCTPONCTBO JUIsI OYMCTKH BBIXJIOIHBIX Ta30B IMOCPEACTBOM OKHCIUTEIBHOTO KaTaan3aTopa
C TIOCIIENYIOIIEe aKTUBallMed TOJMBHOM BOJbl OYMIIEHHBIM YIJIEKUCIBIM Tra3oM. Mcmosb3oBanach
paspabotka K. K. 'egpoiinia TeopeTHuecKix OCHOB COJIOHIIOBOTO Tpoiiecca B (POPMHUPOBAHUH HEOIa-
TONPHUSITHBIX BOAHO-(PH3NYECKUX W XUMHUYECKUX CBOWCTB, JIIsl YCTAHOBJICHUS BEAYIEH pOJIH OOMEHHO-
TMIOTJIOIIEHHOTO HATPHs B COJIOHIIOBBIX NMOUYBaxX. Pe3ynabTaTsl U BHIBOABL. BBeneHune B KOHCTPYKLHUIO
CHCTEMBI OpOIICHHSI OKHCIUTEIBHOIO KaTajln3aTopa TO3BOJUT OYUCTUTH OTPaOOTAHHBIE BBIXJIONMHBIC
ra3bl OT TOKCHYecKUX BemecTB. OTpaOoTaHHbIC BBIXJIOIMHBIE T'a3bl, IPOWUIS Yepe3 OKUCIUTEIBHBIA KaTa-
JU3aTOP, BCTYMAIOT B PEAKIUIO C JiparMeTaIaMH, PacliojOKeHHBIMU B KEPAMUUECKUX STUeKax yCTpOii-
CTBa KaTaJIn3aTopa, 0Tpa0OTaHHBIC T'a3bl MPeoOpa3yroTes B yrieKucbiid rasz u Boay (CO, + H,O). 3atem
OYHITICHHBIN YTIICKUCIIBIN ra3 MpH BOA03a00pe CMENTNBACTCS C TTOJIMBHOM BOJION U TPAHCIIOPTUPYETCS K
pacrpenenuTeN-HBIM U TOIMBHBIM TPYOOIIPOBOIaM U MOAETCS B TIOUBY.

Knrouesvie cnoea: opouiaembvle 3emiu, COJIOHYbl, CUCMeMbl OPOUEHUA, MeTUopayusl
COJIOHY08.

HurnpoBanue. Maiiep A. B. CoBeplieHCTBOBaHHE CHCTEMBI OPOIIEHHS C UCIOIb30BaHHUEM TPaHC-
MOPTHOW (DYHKIMHU Il METHOpaluu colloHoB. M3secmus HB AVK. 2023. 3(71). 565-573. DOI:
10.32786/2071-9485-2023-03-55.

ABTOpPCKMIi BKJIaA. ABTOp HACTOSIIEIO UCCIICAOBAHUS IPUHUMAJ HEIOCPEACTBEHHOE YJacTue B IUIAHH-
POBaHUM, BBHINOJHEHUH WM aHAJIM3€ JAHHOIO MCCIEIOBAHUSA. ABTOP HACTOSINEH CTaThH O3HAKOMUIICS C
npeACTaBJICHHBIM OKOHYATCIIbHBIM BApUAHTOM U 0}106[)1/1.]'[ €To.

KoHdaukT uHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(INKTa HHTEPECOB.

Beenenue. Pazpaborka K. K. I'empoiiiem TeopeTHuecKuX OCHOB COJIOHIIOBOTO IPO-
1ecca Mo3BOJIMIO YCTAHOBUTH BEAYILYIO pOJib OOMEHHO-NOMIOUIEHHOTO HAaTpus B (hopMHpo-
BaHUM HEOJIATONPUSITHBIX BOJHO-(PU3NYECKUX U XUMUYECKUX CBOMCTB COJIOHIOBBIX MOuB. C
TEX MOP BCE MPAKTUYECKUE MEPOTIPUATHS, HAITPABJICHHBIC HA WX YIy4IlICHHE, 0a3upyIOTCs Ha
BBITECHCHUH HATPUsl U3 TMOTJIOMIAONIET0 KOMIUIEKCa MOoYB. (I 3TOW IeIu HCIOIB3YIOTCS
pa3IUYHbIE COM KaJbLUsl, THIC, (hOCHOTHUIIC, TIIMHOTHUIIC, & TAKKE HEKOTOPhIE MUHEPAIHHBIC
KHCJIOTHI, JKeJIe3HbIH Kyropoc u ap. [1, 9, 12]. [locnenyromnue ucciaeaoBaHus Mo 3TOMY BO-
[IpoCy MOKa3aJix, YTO BHECEHHUE KaJIbLIMHCOIEPKALUX BEIIECTB 3BHE HE o0ecrneunBaer B 00-
TapHBIX YCJIOBUSX MHTEHCHBHOTO BBITECHCHMSI HATPHUs BCIEICTBHE HU3KOW PaCTBOPUMOCTH
cosieit kKanbimsi. [loATOMY CYIIECTBEHHOTO YIYYIICHUS XUMHYECKHUX CBOMCTB COJIOHIIA HE
npoucxouT. bonee Toro, naxe rurc, no muenuto H. Y. 'opOyHoBa, He BbITECHSIET HATPU U3
[TOYBEHHOT'O TOIJIOIIAIOIIEr0 KOMILIEKCa, TaK KaK €ro KajJblUi HE CO3/aeT B pacTBOpe 3a-
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METHO OoJbllIell KOHLIEHTpALMM, YTO SIBJSETCS, MO 3aKOHY JACHCTBYIOIIMX Macc, HEMPEMEH-
HBIM YCJIOBUEM JUIsl IPOXOXKACHNUSI HOHOOOMEHHBIX peakiuii. I TeM He MeHee, MHOTHE aBTO-
PBI YTBEPKAAIOT, YTO PACTBOPUMOCTh KapOOHATa KaJbIUsl U aKTUBHOCTb PEaKLUil 3aMeIeHUs
MO>KHO IMOBBICUTH IIyTEM IepeBojia kapOoHaTa Kaiblus B 6ukapboHat — Ca (HCOs),. Bax-
HBIM YCJIOBHEM JIJISl 9TOTO SIBJISIETCSl HATMYUE B TIOUBE yriekuciaoTsl (Jlorynosa, 1955; Iuto-
BuY, 1974; HoBukosa, 1980). B nouse nocrostnao npoucxoaut odpazoBanue CO,, 1 4eM BbI-
e MIo0poaue MOoYBkl, TeM Oosbiiee koiandectBo CO, mpoaynupyercs €. B cononnax u
COJIOHIIEBATHIX IIOYBAX, OEIHBIX T'YMYCOM, OTMEUYEHO MHUHUMAJIbHOE COJAEpKaHHE JABYOKHUCU
yraepona. Crienyer Takxke A00aBUTh, YTO BJIAKHOCTh KAIITAHOBBIX MOYB B JIETHUE MECSIIbI
ObIBaeT, KaK MPaBUJIO, HEBBICOKON M BCE KOJIMYECTBO MPOIYLIUPYEMOM JBYOKUCH YIiIepoia He
MOXKET pacTBOpUThCS B Hell. Takum oOpa3oM, HabIOAaeTCs MapajoKCcaabHOE SIBJICHUE: BEC-
HOW M OCEHBIO B MOYBE CO3/IAIOTCS YCIOBHS ISl MaKCUMabHOUM pacTBopuMocTtu CO,, HO KO-
JIMYECTBO €ro B IOYBE OKAa3bIBAETCS MUHUMAaJIbHBIM. [l03TOMYy B ClOKMBILIEHCS CUTyallUH
CTAaHOBUTCS OYEBMJIHBIM, YTO PEUICHHE MPOOJIEMbI CIEAYeT UCKaTh B CO3/IaHUHU YCIIOBUH IO-
BhIIIIeHHOTO cozaepkanus CO, paHHel BECHOW M OCEHBIO, KOTJa JACHCTBUE YIiepo/ia MOXKET
oKazarbcs Hanbosee 3 (HEKTUBHBIM.

B nannoe Bpems B Bonrorpasckoit o01acTi HACUMTHIBAeTCS CBbIIIE 24 ThIC. Ia Kalellb-
Horo opoueHus. C Npuxoa0M B CEIbCKOXO3SHCTBEHHOE MTPOU3BOACTBO HOBBIX CTAllMOHAPHBIX
KarelbHbIX U KOMOMHHPOBAHHBIX CHCTEM OPOLIEHHS HOBOTO MOKOJIEHHUS, BO3HUKIA BO3MOX-
HOCTb IPOJOJDKEHUSI C UX MOMOIIIBIO pa3paldaTbiBaTh HOBbIE TEXHOJIOTHH OPOILIEHUS ISl SKOJIO-
IrMYecKu 0e30IacHbBIX CIIOCOOOB IMOJIMBA CEJILCKOXO3SHUCTBEHHBIX KYJIbTYp M YIYYIIEHUS IUIO-
JOPOJIHSI COJIOHLIOBBIX MOYB. AHAIN3 NPOBEACHHBIX UCCIEI0OBAHUN 10 pa3pabOTKe TEXHOJIOTUH,
TaKUX Kak IIyOOKO€ PBHIXJICHHE MOYBBI (TPEXBSIpyCHAs BCHAILIKa MOYBBI), BHECEHUE B IOYBY
00JIBIIOT0 KOJMYECTBA OPraHUUECKUX YI0OpEHHii, BHOC B TIOYBY I'MIICA U CEPHOKHUCIIOTO JKeJe-
3a, HAMU MPeJI0KEHA TEXHOJIOTHSI OPOIICHUS ISl YIYULIEHHUs] CTPYKTYPbl COJIOHLIOBBIX I1OYB
AKTHBUPOBAHHOW BOJIOM, HACHIIIIEHHOM YTJIEKHCIIBIM ra3oMm [2, 3, 5, 9].

[Ipu panHee MPOBOJUMBIX MCCIEAOBAHUIX C 0OOTALIEHUEM COJIOHIIOBBIX MOYB YIJie-
KHUCJIBIM Ta30M IPU BCHAIIKE Yepe3 COIIHMKU — MOCIEIHUN U3 MOYBbl OYEHb OBICTPO YJIETy-
YUBaJICS, HO MIPH 3TOM BCE PaBHO ObUIM IMOJIOKHUTEIbHBIE TEHJCHIMH K 3HAUUTEIbHON IMpU-
0aBke ypoxasi. BHOC B IOUYBY YIJIEKHCIIOTO ra3a BMECTE C IOJIMBHOM BOJON YMEHBILIUT JIETY-
yecTh CO, 1 OyZIeT ciep KMBaTh €ro KOHIICHTPAIUIO Ha 00Jiee UTUTEIBHOE BPEMS, YTO, HECO-
MHEHHO, TMOJIOXKHUTEJIbHO CKaXXETCsI PU PACCOJIOHLEBAHUN U HA TUTPOCKOMMYHOCTH COJIOHLIO-
BOM IOYBBI, @ B KOHEUHOM pPe3yjbTaTe U Ha YPO’KaHOCTb BO3JIEJIBIBAEMBIX CEIbCKOXO3SM-
CTBEHHBIX KyabTyp [1, 11, 14].

Brimenepeuncnentbie (akTopbl BbI3BAIM HEOOXOJIUMOCTH INIyOOKOIO Hay4yHOTo IO-
UCKa C LIETbI0 CO3/IaHUsl HETPAIUIIMOHHBIX TEXHOJOTUN JUIsl IOBBILIEHUSI TUIOAOPOIUS COJIOH-
L[OBBIX TOYB.

Marepuansl U MeToABbI. MaTepraioM U 00bEKTOM HCCIIEIOBAHUM SIBUJIOCH YCOBEPILIEH-
CTBOBaHME IPHUHIUINA JIEHCTBUS Ta30B0JI03a00pa OpOCUTENbHON cucteMbl. KOHCTpyKTHBHOE
YCTPOMCTBO ISl OUMCTKU BBIXJIOMHBIX T'a30B MOCPEICTBOM KaTaju3aropa HeMTpaiauszaropa c Io-
CJIEIYIOLLEH aKTUBALMEl OJIMBHON BO/IbI OUMIIIEHHBIM YIJIEKHCIBIM ra3oM. B pabote ncnosb3o-
Banach paspaborka K. K. ['enpoiitia, METo/1bI TEOPUTHUECKUX OCHOB COJIOHLIOBOTO IpOIIEcca, B
(hopMHPOBaHUM HEOIATOTIPUATHBIX BOJHO-(DU3NUECKMX U XUMUYECKUX CBOMCTB, IJIsl YCTaHOBIIE-
HUS BeAyLLEel poiar 0OMEHHO-TIOTJIOIIEHHOTO HATPHsI B COJIOHIIOBBIX TOYBAX.

PesyabTartbl u oocyxaenns. Hecmotps Ha o6pa3oBanue B mouBe CO, B €CTECTBEHHBIX
YCJIOBUSIX, PACTEHUS MOJIOKUTEIBHO PEarupyroT Ha BHEceHHE (POCPOPHBIX yI0OpEHH, UTO CBU-
NIETeNbCTBYET 0 HenocTatke gocdopa B mouse. [IpuuuHbl 3T0T0, MO-BUIMMOMY 3aKIHOUAIOTCS B
Hu3koil pactBopumoctu CaCOs 1 00ycCIIOBIMBAIOTCA OHU OMOXUMUYECKOH IpUpo10i 00pa3oBa-
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Hust CO,, ycnoBusiMu ero pactBopenusi 10 oopazosanust H,COj;. Takum oOpa3zom, BO3HHKAaET
HEOOXOMMOCTh IPU JATBHEUIINX MCCIEJOBAHUSIX CO3/1aTh YCJIOBHS Ul YBEJIUUEHHS B IIOYBE
YIIICKUCIIOTO Ta3a U YCUJICHUS €r0 pacTBOpsoNIeH criocodHoctu [7, 8, 10, 12].

Heo6xomumocTs pa3paboTKH pa3InyHbIX CIIOCOOOB YBEIMUEHUS B [TOYBE YTIIEKUCIOTHI
C 1I€JIbIO MOBBIIIEHUS] MHTEHCUBHOCTH MOHOOOMEHHBIX pEaKlUi MPU MEIHOPALUU COJIOHIO-
BBIX [IOYB JIABHO NPUBJIEKAET BHUMaHHE yueHbIX. [lojlaua B MOYBY YIJIEKHCIOTHI B KUAKOM,
TBEPAOM HJIM ra3000pa3sHOM COCTOSIHUM BCTPEUYAECT CEpbE3HbIE TEXHUUYECKUE U OpraHu3aly-
OHHbIE TPYAHOCTH B YCJIOBUSIX IpousBocTBa. [1o nanubim M. M. Kononosoii (1972), pazno-
KEHUE OPraHUYECKUX OCTATKOB B IIOUBE COIIPOBOKIACTCSI 00Opa30BaHUEM COEAMHEHUM, UHAN-
BUJIyaJIbHO CO3J@HHBIX MPUPOAOH, MHOTHE U3 KOTOPBIX 00J1aat0oT (PU3MOJIOTHYECKON aKTHB-
HOCTBIO Y KaHIIEPOTCHHBIMU CBOMCTBAMH, KaK, B YaCTHOCTH, 3,4 OeH3MUpPEH, 0OHAPYKEHHBIN
B IIOYBEHHBIX BBITSKKAaX. JTO JAET OCHOBAHHE YTBEP)KJaTh, YTO HAJIMYHE KAHLIEPOTEHOB B
MIOYBE SIBJISIETCS €CTECTBEHHBIM COCTOSIHUEM. Takoe KOJM4ecTBO OEH3MMpPeHa He MPeCTaBIIs-
€T OMMACHOCTH 3arpsizHeHus: onocdepsi [1, 4, 9].

HccnenoBanusiMu psija yUEHBIX JI0KAa3aHO MOJIOXKHUTEIBHOE JEHCTBUE JBYOKHUCH Yrile-
poJia Ha pocT U pa3Butue pacteHuid. [lonoxxurenbHOe BIUSHUE YITIEKUCIOTHI HA POCT KOpHEH
otmeuaer K. A. baek (1973). On cooOmian, 4To CKOPOCTh YAJWHEHUS] KOPHEH cou ObLia
OoJpllle, KOTJa MOYBa a’dpUpoOBaliach Ta30BOMl cMmeckio, coaepxkamieit 5% CO,, yem korma
MpOayBaIl OOBIYHBINA BO31yX, conepxkammuii 0,03% CO,. K. K. ['enpoiir; otmedai, 9to «pac-
TBOPUMOCTD YTJI€ COJIeHM KajablUsl U MarHusi HaXOAUTCA B MPSAMOI 3aBUCUMOCTHU OT COJAepKa-
HUS YIJIEKUCIIOTHl B TIOYBEHHOM PAcTBOPE; [TOATOMY BCE, YTO MOBBIIIAET COJEPKAHUE yIIIe-
KHCJIOTO Ta3a B I0YBE, YCKOPSIET €CTECTBEHHBIN Ipouecc «pacconionyesanusy. [louck pamuo-
HaJIbHOIO PELICHUs 3TOH 3a7auu MPHUBEII HAC, KaK U Ipeaplaymux yueHoix (B. M. baOymkun,
A. U. BapaHoB), K pelieHnto UCIOJIb30BaTh B KAYECTBE UCTOYHUKA JIBYOKHUCH yIjiepoja OTpa-
OoTaHHBIE Ta3bl Au3eNbHOTO jBuUratens J[-245, HO yXe OYMIIEHHbIE MOCPEICTBOM OKHUCIIHU-
TEJIBHOTO KaTallu3aTopa — HEUTpaau3aropa.

[IpoBenennbie Hamu uccaeaoBanus 2021-2022 TT. MO OYKUCTKE BBIXJIOMHBIX Ta30B I0-
CPEICTBOM MX IPOITyCKa Yepe3 €MKOCTh C MOJMBHOM BOJOW, MOKa3ajiH, YTO B pe3yJibTaTe
OUYHCTKU Ca)KE€BbIE€ MPHUMECU BBIXJIOIIHBIX [a30B BCIUIBIBAJIM Ha MOBEPXHOCTh 3€pKajia BOJAbI B
€MKOCTH, KOTOpbI€ YTUJIM3UPOBAIN IIyTEM UX cOOpa CeTyaThIM KalpOHOBBIM BOJ03a00PHBIM
¢unbTpom. OunilieHHas BoJa, o0orauiéHHas yrileKUCIbIM ra30M, UCIOJIb30BalIach s MOJU-
BAa OBOLIHOM OI'YpEeYHOW MPOAYKIHH. Pe3ynbTarbl SKCIEpUMEHTa MOKA3aJIH IOJOKUTEIBHYIO
JUHAMHKY Pa3BUTHUS IJIOJIOB U PACTEHUI Oryplia B CPaBHEHUU C KOHTPOJIbHBIMU JIyHKaMu 0e3
BHeceHuss CO, Ha 25...30%. OnbIThl IO U3yYEHUIO BIMSHUS OUYUIIEHHBIX BBIXJIOIHBIX a30B
Ha COJIOHIIOBYIO IOYBY U ITPOU3BOJICTBO OBOIIHOM MPOAYKIIUN HIPOJ0IKAOTCS.

B K®X (xpectbsHckoe ¢epMmepckoe X03iUCcTBO) «BbIOOpPHOBY», pacronokKeHHOM B
Bonrorpazackoii o6iactu JIeHHHCKOTO paiioHa, rie COTpYAHUKAMU HAIIero OTea IPOBOIST-
Csl ©KEroJHble UCCIIeJOBaHMs, OblJla CMOHTHpPOBaHA KalellbHas CUCTEMa OPOIISHUS JUIsl TO-
JIMBa OBOUIHBIX KYJIbTYp. IlouBa ONBITHBIX Yy4aCTKOB CBETJIO-KalITaHOBAasl B KOMILIEKCE C CO-
noHuaMu. Bomo3abop cucreMoil KaneabHOro OpOIIEHUs OCYIECTBISIETCS C OPOCUTEIBHOIO
KaHajia MOCPEJCTBOM Hacoca U nu3enbHoro apuratens ([ — 245). Pa3paboraB npuHumnuans-
HO HOBBIM Ia30-B003a00p, Mbl MPUILIM K BBIBOJY O HEOOXOIUMOCTU pa3pabOTKU OpOCH-
TEJIbHOU CUCTEMBI Ha ee 0a3e, KOTopasi MO3BOJIMT HE TOJIbKO OYMILATH BHIXJIOMHBIE Ia3bl JH-
3€JIbHOTO JIBUTATeNsl OT TOKCHYECKHUX BELIECTB, HO W 00Oramarh MOJMBHYIO BOJY OYMIICH-
HBIM YIJIEKHCIIBIM Ta30M. B pe3ynpTaTe akTUBalMuU MOJIMBHOM BOJIBI y HAC MOSIBUTCS BO3MOXK-
HOCTb JIOCTaBJIATh €€ Yepe3 KareabHble BOJOBBIITYCKH B MTOYBY, K KOPHEBOM CHCTEME BO3Je-
JpIBaeMbIX pacTeHuil. [lonuB oGoramieHHON yIriIeKUCIIbIM ra30M BOJON MOJIOXKUTEIHHO CKa-
KETCsl Ha CTPYKTYpOOOpa3oBaTeIbHBIX IMpoLieccax COJOHIOBHIX MouB. Hamm npeanoxenus
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CBOJSTCS K YCOBEPILIEHCTBOBAHUIO ()YHKIIMOHAJIBHBIX BO3MOXHOCTENH CUCTEM Malo0OBEMHO-
IO OPOLIEHHUSI, OCYIIECTBISAIOIINX BO103a00p HACOCHBIMH CTAHLUAMU OT JU3EJIbHBIX JBUTATE-
neil. Mbl npeanaraeM J0yKOMIUIEKTOBATh BOJI03a00pHBIE YCTPONCTBA KaTalU3aTOpaMH JUIs
00s13aTEILHON OYMCTKH BLIXJIOIMHBIX Ta30B.

YcoBepieHCTBOBaHHE METUOPATUBHOW CUCTEMBI MAaJTOOOBEMHOIO OPOLICHUS 3aKJIHO-
4acTCsd B YIPOIICHUHN ITOAa4YN aKTHBHpOBaHHOI)'I TOJTUBHOM BOJbI YIJICKHUCIIBIM I'a30M ITOCPEI-
CTBOM OJHOBPEMEHHOTro 3a00pa U3 KaHajla BOJbI U 0TpaboTaHHBIX ra3oB. KoHcTpykuus cu-
CTeMBbI OblJIa OCHOB yIpoIleHa 6e3 ymepoa sl MoJayd U TPAHCIIOPTHUPOBKH TOJIUBHOM BOJIBI
oOoraieHHON YIJeKUCIbIM ra3oM Ha opouraeMmbldi yuacTok. Ha pucynke 1 mpencraBieHa
YCOBEpUICHCTBOBaHHAs CUCTEMa OPOLICHMS, OTJIMYAIOIIAscid OT OPOCUTEIbHOM CHCTEMBI,
MPEACTABICHHON HA PUCYHKE 2 TE€M, YTO HaMU ObUTH UCKIIOUYEHBI U3 KOHCTPYKTUBHOM CHUCTE-
MBI KOMIIpeccop 6 sl MPUHYAMTEIbHOM MOJKAYKU B TPYOONPOBOJHYIO CHUCTEMY IOJauu
Bo3tyxa. Taxke ObLI yJlaJIleH U3 KOHCTPYKIIMHU OPOCUTENBHON CUCTEMBI CMECUTENb 9 11t 000-
ramecHus BOJAbI C YTJICKUCIIBIM I'a30M.
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Pucynok 1 — YcoBepuieHCTBOBaHHAs CHCTEMa OPOLICHUS JJISl aKTUBAIIMU TTIOJIMBHON BOJIBI
YIIIEKHUCITBIM Ta30M
1 — BOIOMCTOYHUK; 2 — MU3ENbHBIN IBUraTeIb; 3 — KaTaIn3aTtop; 4 — BRIXJIONHAS TPyOa; 5 — MHIKEK-
TOp; 6 — Ta30BBINM TPYOONPOBOJ; 7 — BCAChIBAIOIIMK TPYyOONPOBOI; 8 — HACOC YJIMTKA; 9 — peMeHHas
nepenayda; 10 — TpaHcmopTupyronmii Tpydomnporoa; 11 — pacnpenenuTenbHbIA TPYyOOIPOBOA IS
OpOIIEHMs TIONIMBHOW BOAOH; 12 — pacpenenuTenbHbIi TPyOOIPOBO IS TIOJIMBa AKTHBHPOBAHHOM
BOI0#1; 13 — Boo3anopHbIi KOHTpoep; 14 — Bomo3adop
B1 — 00b1unEIi Tonus; B2 — monuB ¢ akTUBALMEHR MOJUBHON BOABI
Figure 1 — Improved irrigation system for activating irrigation water with carbon dioxide
1 — water source; 2 — diesel engine; 3 — catalyst; 4 — exhaust pipe; 5 — injector; 6 — gas pipeline;
7 — suction pipeline; 8 — snail pump; 9 — belt drive; 10 — conveying pipeline; 11 — distribution pipeline
for irrigation with irrigation water; 12 — distribution pipeline for irrigation with activated water;
13 — water intake controller; 14 — water intake
B1 —regular watering; B2 — irrigation with activation of irrigation water
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Ilpunyun pabomer ycoeepuieHcme06aHHOU CUCHIEMbl OPOUIEHUA C OKUCTUMENb-
HbIM Kamanuzamopom (pUcyHoK 1), paboTaer Mo NPUHLUITY, aHATIOTUYHOMY OPOCUTEIbHON
CUCTEMeE C aKTUBalMen noauBHON Boabl ¢ CO, (pUCYHOK 2). Y COBEpIIEHCTBOBAHNE COCTOUT B
W3MEHEHUH KOHCTPYKIIMH OPOCUTEIBHON CHCTEMbI, @ HMEHHO B MCKJIIOUEHUHU U3 YCTPOHCTBa
y371a, JJs IPUHYIUTEIbHOIO HarHEeTaHUS JaBJI€HHs B CUCTEME, T.€. KOMIIpEccopa, U BBIBOJA
U3 CUCTEMBI cMecuTens. B ycoBepiieHCTBOBaHHOM pa3pabOTKe CHCTEMbI OPOLICHUS JJIs TO-
JIMBA COJIOHIOBBIX MOYBEHHBIX IUIOLIAAEH OYUILIEHHBIH YTJIEKUCIBIN a3 MpU M0ACOSAMHEHUN
MHXEKTopa 5 uepe3 ra3oBblil TpyoonpoBoa 6 OJBOAUTCS K BOJI03a00PHOMY yCTPOICTBY 14 1
MIOCPEJICTBOM HAoca 8 3acachIBAacTCsl BMECTE C MOJIMBHON BOJIOM B CUCTEMY IOJauu BOJBI 110
BoJioBoJaM. Ilo Tpancnoptupyromemy Tpybonposoay 10 Boja mogaercs B pacHpeneIuTeb-
Hble TpyOorpoBosl 11, 12, a 3aTeM K BOJOBBIIYCKAaM MOJIMBHBIX TPyOOIPOBOJOB U B MOYBY
(pucynok 1). [Ipu 3aKpbITOM HHKEKTOPE MPOUCXOTUT BOA03a00P C 3aXBAaTOM OTPaOOTAHHBIX
ra3oB U OCYILECTBJISIETCS MOJIUB C YK€ aKTUBUPOBAaHHOW noiuBHOU BofoH (B-2). I1pu oTkpsI-
TOM 3aCJIOHKE MHXXEKTOpa MPOU3BOAUTCS 00bIYHbIN noauB (B-1).

Ha pucynke 2 mpencraBieHa pa3paboTka YCIOBHOM CXEMbl HPEbIIyLIEH CHUCTEMBbI
Maj000bEMHOTO OPOIIEHHS. B KOHCTPYKIIMIO CUCTEMBI OPOILIEHUSI BXOJUT Y3€J1 ra3004UCTKU
6 U cMecUTeNbHOE YCTPOUCTBO 9 JUIsl aKTUBALMHU YIJIEKUCIIBIM a30M MOJMBHOM BOJIBI C JI0-
CTaBKoOM ee 1o TpyoonpoBoaam 7;10;11 Ha opormaemseIil y4acTok.
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Pucynok 2 — Cucrema opomIeHus ¢ KaTalu3aTopoM JIJIsl OYUCTKH OTpabOTaHHBIX T'a30B
1 — opocuTenbHBIN KaHa, 2 — HACOC; 3 — BCAChIBAIOIIUI TPYOOIPOBO; 4 — JBUraTElb;

5 — MHXKEKTOpPHAs 3aCJIOHKA; 6 — KOMIIpeccop; 7 — BBIXOAHOW TPyOOIpoBo; 8 — QMIILTpOBaIbHAS
craniys; 9 — cMmecutens; 10 — pacnpenenuTenbHbIi TpyOorpoBo; 11 — momuBHBIE TPYOOIPOBOIBL;
12 — BBIBOJ BBIXJIOIHBIX Ta30B; 13 — KOHTpoJiep; 14 — 3aMbIKatoIIui TPyOOIpOBO/I;

15 — OKHCITUTENBHBIA KaTaTU3aTOP
Figure 2 — Irrigation system with a catalyst for cleaning exhaust gases
1 — irrigation channel; 2 — pump; 3 — suction pipeline; 4 — engine; 5 — injection valve; 6 — compressor;
7 — outlet pipeline; 8 — filter station; 9 — mixer; 10 — distribution pipeline; 11 — irrigation pipelines;
12 — exhaust gas outlet; 13 — controller; 14 — closing pipeline; 15 — oxidizing catalyst
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IpuHuun padoTsl cUCTEMbI OPOIIEHHUs: BOJI03a00p MOJIMBHON BOJBI OCYIIECTBIIS-
€TCSl U3 OPOCHUTEIBHOTO COOPY)KEHHSI | HACOCHOM CTaHIMEW 2 MpH MOMOIIU AU3EIHHOTO JBU-
rarens 4, 3aTeM NOJUBHAs BOJA, MPOWs yepe3 010K (GUiIbTPOBAIBHOM CTAHIMH &, IOCTYIAeT
B cMecutenb 9. BrixiionHble 0TpaOoTaHHbIE Ta3bl BHIOPACKIBAIOTCS ABUTaTeaeM 4 BHYTpEHHE-
r'0 CrOpaHus MOCPEICTCTBOM Ta30paclpeAeIUTeIbHOTO MEXaHU3Ma Yepe3 BBIXIIOMHYIO TPyOy
12 B armocdepy. Ilpu npaBUIbHOM peryivpoBaHUM 3aCIOHKU MHXKEKTOPA 5 yCTaHOBJICHHOU
Ha BBIXJIOMHOU TpyOe 12 oTpaboTaHble TAKCUYHBIE Ia3bl BMECTE C YIIIEKUCIIBIM [a30M MPOXO0-
1T y3en ounctku 15. [Ipoitast yepes karanmzarop HeUTpoiauzartop 15, ounmeHnusiii Ha 98%
YTJICKHUCIIBIN Ta3 T0MaaaeT B CMeCUTeIb-akTuBaTop 9. B cmecutene 9 yriekucneiii ra3 nepe-
MEIIUBAETCS C MOJMBHON BOJOW M MOCTYIAET B pachpeaeauTeabHbIi Tpyoonposos 10, 3aTem
4yepe3 BOJOBBITYCKU TMOJUBHBIX TpyOompoBoaoBll B mouBy. Jnsi co3maHust HEOOXOIUMOTO
JABJICHUS B CMECHUTEJIC Ha Ta30BOM TPYOOIPOBOIe yCTaHOBIIEH KommIipeccop 6. [Ipu xkomOu-
HUPOBAHHOM OPOIIEHWH aKTUBHPOBAHHAs BOJA MOCPEACTBOM JMCIEPCUOHHBIX HACAIOK IO-
MaJIa€T U Ha JUCTOBYIO MMOBEPXHOCTH BO3ACIIBIBAEMBIX PACTCHUM.

BuiBoabl. AHaNM3UPYs pa3paOOTKH BBILICHPEACTABICHHBIX CUCTEM OpPOIICHHUSI, MBI TIPUIILTH K
3aKJIFOUCHMIO, YTO I1eJIeco00pa3Ho U 0oJiee BBHITOIHO MCIIONIB30BaTh Pa3pabOTKy, MPEACTABICHHON Ha
pucyHke 1, Tak Kak ¢ U3MEHEHHEM KOHCTPYKTUBHOM CXEMBI CHCTEMBI OpPOILIEHUS, JUIS TOJHOIIEHHOM
paGOTBI AOCTAaTOYHO BBECTU B KOHCTPYKIHIO TOJIBKO KaTajInu3aTop HeﬁTpaJIH?;aTOp JJI1 OYUILCHU S
OTpa6OTaHHBIX razoB OT KOHIEPOI€HbIX M TAKCHYCCKHX BCIICCTB. OGOFaHIeHHaH IIOJIMBHAs BOAA
obecrieunBaeT  yiaydYIlleHME XHMHUYECKMX  OCOOEHHOCTEH IIOYBBI, IIOBBIMIAET  COAEPIKaHUE
OpPraHMYEcKOro BENIeCTBA, PACTBOPUMOCTh KapOOHATOB, TPYAHOIOCTYIHBIX (pocdaToB U OCHOBHBIX
JJIeMeHTOB mNuTaHus. Bce »T0 CBHUACTCILCTBYCT O IMOBBINICHHH C€CTCCTBCHHOI'O ILIOAOPOAUSA B
MpoIlecce HHTEHCHBHOTO UCIION30BAHMSI COJIOHIIOBBIX TIO4UB. [IporHo3upyemelii 1 yxe HaOI01aeMblit
POCT KOHIIEHTPAIMK YTJIIEKHUCIIOTO Ta3a B aTMocepe MOKET OKa3bIBaTh BIMSHHE HAa PACTHTEIbHBIN
MMOKPOB HE TOJBKO KOCBEHHO, M3MEHSS KIMMAT, HO W HENOCPEACTBEHHO BO3JCHCTBYS Ha CKOPOCTH
pocta, pa3Mep M OHMOMAcCCy pacTeHHH, MHTEHCHMBHOCTh TPAHCIHUPALMH PACTCHHH, OMOXUMHYECKUIH
cocTaB TOYBBL. Hammuwme YTJICKHUCIOTEI B IMOYBCHHOM BO3AYXC CHOCOGCTBye’T IIOBBIIIICHU IO
pacTBOPUMOCTH HE TOJBKO KapOoHaTa KallbIHs, HO M TPYJHOPACTBOPUMEBIX (opM (ochaToB MOUBHI,
4To erie Oosiee BaXKHO, MPU PACCOTOHIIEBAHUH MTOYbI.

Conclusions. Analyzing the developments of the above-presented irrigation systems, we came
to the conclusion that it is advisable and more profitable to use the development presented in Figure 1,
since with the change in the design scheme of the irrigation system, it is enough to introduce into the
design only a catalyst neutralizer for purification of exhaust gases from carcinogenic and toxic sub-
stances. Enriched irrigation water improves the chemical characteristics of the soil, increases the con-
tent of organic matter, solubility of carbonates, hard-to-reach phosphates and basic nutrients. All this
indicates an increase in natural fertility in the process of intensive use of saline soils. The predicted
and already observed increase in the concentration of carbon dioxide in the atmosphere can affect the
vegetation cover not only indirectly, changing the climate, but also directly affecting the growth rate,
size and biomass of plants, the intensity of plant transpiration, the biochemical composition of the soil.
The presence of carbon dioxide in the soil air contributes to an increase in the solubility of not only
calcium carbonate, but also difficult-to-dissolve forms of soil phosphates, which is even more im-
portant, during soil salinization.
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Abstract

Lupin is a perspective source of plant, biological valuable protein which can become an alternative to
soya. Lupin protein has minimal content of lipids and inhibitors of nutritive enzymes, stands out for oil
content and takes the leading position among legumes crops also for the content of the most valuable
amino acids, macro- and microelements. Alkaloids are a lupin anti-nutritional factor which hinder
widely use of lupin. In the Russian Federation the numerous scientific researches are conducted for
search of the low alkaloid lupin raw material and development of the methods for the decreasing of the
alkaloid content in lupin processed foods. Biological, chemical and water technics for removal of bit-
terness can decrease the alkaloid content in lupin seeds with different results depending on conditions.
However the process of decreasing of alkaloids’ content based on lupin grain water soaking requires a
lot of water and time and results in material losses which makes this method low-tech and costly for
the purification of lupin grain from alkaloids. Use of chemicals for alkaloid removal is labor consum-
ing and low-tech and is linked with high material costs and non-resolved problem of utilization of
large value of spent chemicals used for purification process. Removal of bitterness from lupin seeds
with high alkaloid content requires further tests especially in case of effectiveness, organoleptic indi-
ces and economic expediency. Developed and proposed methods for decrease of alkaloid content in
lupin grain should aimed to increase its purification level and to minimize the environmental damages
from waste production.

Key words: lupin, protein, alkaloids, food industry, grain soaking, chemical reagents,
germination, economic expediency.
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