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CIIOCOB NIEPEPABOTKH 5KCKPEMEHTOB IITHI{

OBJIACTb TEXHUKH, K KOTOPO OTHOCHUTCS HACTOSAIIEE
MN30BPETEHHUE

H300peTeHre OTHOCHTCA K CENIBCKOMY XO3SHCTBY, B 9aCTHOCTH K IepepaboTKe
OTXOJOB NTHUIEBOACTBA AJIS MOJMYYEHUsS OPraHMYECKOro yHoOpeHus U GHorasa, ¥ MOXET
OBITH HCIIOB30BaHO KaK Ha GMO3HEPreTHYECKUX YCTAHOBKAX NTHLEBOAYECKUX BepM, Tak
" Ha OMOdHEPreTHUECKHUX yCTaHOBKaX, nepepabaThIBarOIUX OTXOJBI

CEIBCKOXO3IUCTBEHHON ACATEIIFHOCTH U IMUIIEBOTO IIPOU3BOACTBA.

CBEJEHMSI O ITPEJIIECTBYIOINEN YPOBHE TEXHUKHU

B Hacrosiiee BpeMs CyHECTBYeT cepbe3Has mpobiemMa yaaleHus, nepepaboTkH,
PalMOHAIBHOIO HCITONB30BAHUS OTXOAOB NTHIEBOAYECKHX H IKHBOTHOBOJYECKHX
xo3a#icts. Takxke mNpencTaBaseT NpoONeMy SKOJIOTHYECKMH acCleKT — 3arpsA3HeHHE
arMocdepsl, HEIPUATHBIN 3anax, pacpocTpaHeHue GoIe3HEH.

OHepreTHyeckuit 6ananc o060 61ora3oBoil CTAHIIMH COCTOMT M3 HCXOAHOTO CHIPhS
C OIHOM CTOPOHBI H OTXOOB NPOHM3BOACTBA (0TpaboTaHHBIA cyOcTpar u Guoras) ¢ Apyroi
croponsl. CymecTBylomas IpakTHKa HCHONB3yeT OTpaboTaHHEBIM cyOcTpar, Kak
CENBCKOXO3MHCTBEHHOE yHnoOpenue. [lna obGecrnieueHMs HeNpephIBHOM paGoTEI OHOra3oBoi
TEXHOJIOTUH, He0OOX0MUMO 0TpabOTaHHEIH CyOCcTpar mepepabarsiBaTh B MOJHOM 00BeMeE, THO0
XPaHUTh B CIeNMaIbHO 000pYI0OBaHHOM pe3epByape NOBOJBHO KPYITHOTO pa3Mepa (IeCSTKH
TeICSTY M°). B HacTosiee BpeMs B MHpe MCIONB3YIOTCS pe3epByapsl XPAHCHHS, 0GBHEMBL
KOTOPBIX PacCYMTaHbl HCXOAS M3 CE30HHBIX OrPAaHWYEHHH IO BEIBO3y OTPaGOTAHHOTO
cybcrpara (ynoOpeHus) Ha mons (CelbCKOXO3siiCTBeHHBIe 3emyn). Ha ator mepuon
IpeIyCMaTpHBAIOTC HAKONUTENbHbIE pe3epByaphl. I IPOMBIIUIEHHOTO OHOTa3o0BOrO
KOMILIEKCa MOIIHOCTBIO nepepaboTku 100 T. B CyTKH, 06BEM pe3epByapa MOXET AOCTHUTaTh
14500 ToHH. HaxonuTenpHBIE pPE3E€PBYyaphl IOJTHOCTHIO OMOPOXKHSIOTCS HHTEHCHBHBIM
TPaHCIIOPTHBIM ITOTOKOM JiBa pa3a B rojl (BeCHOMH B OCEHBIO).

M3BecTen crocob mosydeHus rpaHylnHpOBaHHOTO NTHYBETO MTOMETA, BKIIIOYAIOLIMM
H3MENBYEHHE IOMETa, (epMEHTAaINIo, I'paHyIHpPOBaHHE M CymKy. [locne ¢epMeHTaIum
Maccy IOBEPraloT KOHTaKTHPOBAHUIO C KHCIOPOAOM BO3JyXa JUIs MpEKpalleHus mporecca
METaHOBON (epMEHTallMH WM CTyImaloT BbeNsasd ¢wisTpar. [paHymTHpoBaHHE IOMeTa
OCYIUECTBJIIOT OAHOBPEMEHHO C CYIIKOH ITyT€M PAaCHbUICHHUS B ICEBIOOXHKEHHOM CJIOC M

YIaBIMBaHUA NBUIM B OTXONAIIMX IIOCIE TpaHyIHpoBaHus rasax. CyImKy IpoBOAAT
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TONMOYHBIMH T'a3aMH, BBIICISIONIMMHUCH IPH CKATaHWH OWorasa npoaykra (epMeHTanuH.
@unsTpar, NOJyYEHHBIH B Ipoliecce CTyLUICHMS MacChl, HarpeBalOT M HMCHONB3YIOT IJIA
HarpeBa U pasOaBieHHs ucxomHoro momera mepen ¢epmentanueir (RU Ne 2032644,
COSF3/00).

Hemocrarkom  m3BecTHOro  cmocoba  sBusercs  Hu3kad  3hQPEKTHBHOCTH
HCIIOJIb30BaHUS IOJIyYeHHOTO OHorasa — mpoaykra ()epMEHTaIMM, KOTOPBIA CXKUTraeTcs ULl
JAIBHEHIIEro MCMHONb30BaHU B cymke. Kpome Toro, Bo3BpamaeMblii B TEXHOJOIHIO
duneTpar A pasOaBICHHS MCXOQHOTO IIOMeTa TIiepel] (EepMEHTalMEH, CONECPKMUT
a30TOCOAepKaIlMe BELIECTBa, KOTOPHIE CO BPEMEHEM HAKAILUIMBAIOTCA B ()epMEHATOpax, YTo
IIPUBOAMT K MHTHOHMPOBAHMIO Ipouecca (pepMeHTalMH. A TakKe M3BECTHAA TEXHOJOTHA
TepsieT XHMHYECKHE BEINECTBA, IPHIOAHBIC JUIi OHMOymOOpeHHs, B BO3BpallaéMOM B
TEXHOJIOTHIO (pUIIBTpaTe.

U3BecTeH cnoco6 MojTyd4eHHs OpraHudecKoro ynoOopeHns, BKIodaomui o6paboTky
BBIZIEJICHHH JKHBOTHBIX MHHEPAJIGHBIMH KHCIOTaMH C TOCJIEAYIOIIEH HeHTpanu3anued, B
KOTOPOM BBIIEJIEHHS JXKUBOTHBIX CMEUIHBAIOT C BOJOH, 06pabarhIBaroT MHHEpAIbHBIMU
kuciotamu 10 pH 0,1-2,0, BermepxuBaroT 2-12 1 npu HOpMadbHOH TeMIeparype U JaBJICHUH.
3areM MOJBEPraloT pa3jioxkeHuio B Tedenue 24-60 4. ITomydeHHyr0 XUAKYIO a3y OTAENIOT
OT HEpacTBOPEHHBIX TBEPABIX BemecTs, AoBomar pH no 5,0-6,2 nobGapneHHEM OCHOBHOIO
BEIIECTBA M O OKOHYAHMH HEWTpaju3alMd OTACNAIOT BBIIABIIMN ocagok. B kasecTse
BBIJIENICHHH JXMBOTHBIX 6epyT NTHYMM MMOMET, IPEUMYINECTBEHHO KypHHBIH. CMemMBaroT
BbIICJICHHS )XHBOTHBIX C BOZIOH B TeYeHME 5 - 6 4. M3 cMecH BhIIENECHUI )XHBOTHBIX C BOJIOM
nepen BO3ACHCTBMEM MHHEPAIBHBIX KHCIOT OTAENAIOT TIpyOble IIOCTOPOHHHE Tena.
OGpasyromuecs rassl NPy CMEIIMBaHUM BBIACTICHHN JKMBOTHBIX C BOAOM OTBOMAT IIYTEM
BBEJICHMS B YKa3aHHYIO CMeCh BO3/yXa. B KayecTBe OCHOBHOIO BELIECTBA GEPYT OKHCE,
THIPOOKHCH, WM KapOoHaT Kanbius. [locie 1o6aBKM OCHOBHOTO BELIECTBA OCANOK OTJE-
nsoT nentpudyruposanueM (RU Ne871733, COSF3/00).

HenmocTaTkaMu H3BECTHOTO croco6a ABISIOTCS HMoTeps BhIpabarskiBaeMoro Guorasa,
a TaK)Ke He PelIeHBI BOMPOCH! YTHIM3AIMU JETyYHX BEIIECTB M HEMPHATHBIX 3alaxoB T.K.
CEpOBONOPOA M aMMHaK, oOpasyromHecs NpH INepepaboTKE OTXOAOB ITHYBCTO IIOMETa,
BEITycKaloT B arMocdepy. Kpome Toro, naHHas TEXHONOTHS TpeOyeT HCIONB30BAHUS
KOHIIEHTPHPOBAHHOM CepHOM KHCIOTHL, 4TO He Oe3omacHO Ui pabodero ImepcoHana u
OKpYKaloIlleH CPEIb.

H3BecTeH cnoco6 mnepepabOTKH OpPraHHYECKHX OTXOJOB, PEAlIH30BaHHBIA B

yCTaHOBKe 1A IepepaboTkd opranmdeckux orxomo (RU Ne 2040138, AO1C 3/02). B
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H3BECTHOH YCTaHOBKE IOMET pa30aBisieTcss BOIOH M XKHAKOH ¢pakuuel cOPOXEHHOTO
momeTa. Pa30aBiIeHHEBIH O0 TpeOyeMoll KOHIIEHTpallUM IIOMET IOJABEPraloT peaKnuu
THJpPOJN3a pACTHTENBHBEIX MOJIMMEPOB M KHCIOTOOOpa3OBaHMA ¢ IMOCIEIYIOMHUM
0o0pa3oBaHHEM YKCYCHOM KHCIOTHI H BOJOPOAA. 3areéM Maccy MEPENaroT B PEaKTop
BTOpPOM CTymeHH COpaXMBaHHUSA, B KOTOPOM H3 00pa30BaBIIECHCSH YKCYCHON KHCIOTHI K
BOAOpPOJa IPOMCXOJAUT TEHEpAallds METaHa M YIICKHCIOro rasa, BXOAALIMNX B COCTaB
6uorasa. B TeueHue Bcero mukia cOpaxkuBaHHsA 6HOra3 M3 PeakTOpPOB OOEHX CTyneHe
OTOMpaeTcs M XpaHUTCS B rasrojbJepe, OTKyAa MOJAAETCA B TONKY JJIS €ro CXXUraHus.
Topsude TOMOYHBIE Ia3bl M3 TONKH MOCTYNAIOT B CYIIMJBHYIO YCTaHOBKY, IZl€ OHH
HCIIONB3YIOTCA U1 CYIIKH TBepAoH (pakiud COPOXEHHOro MOMETa, II0CIe Yero
IONajaloT B MOKpPBIM CKpy6Gep, B KOTOPOM HPOHCXOTUT OYMCTKAa OTpaGOoTaBIIMX
TOIOYHAIX Fa30B OT YACTHI] TBEpAOH (a3l M yTHIHU3AIUs UX OCTATOYHOIO TEIIa.

OIHOBpEMEHHO ¢ 3arpy3Koil NOpIUIO COPOXEHHOIo IOMETa B KOJHYCCTBE,
PaBHOM CYTOYHOM IOpIHMM 3arpy’kaeMoro pa30aBJEHHOro IIOMETa, pasAeidloT Ha
TBEPAYIO M KUAKYIO (paxuuu. TBepmas ¢pakuus IoMeTa NEpeNacTcs B CYIIHIBHYIO
YCTaHOBKY, I[e INPOMCXOAWT YyHaJeHWe H3OBITOYHOM BjIaru. BeicymeHHas TBepaas
dpakuus mepenaeTcs I8 XpaHeHHS. YacTh OKUAKOM (pakuuu, MDOTYYCHHOH IpH
pasjiesieHHH COpOXXKeHHOro momera, B KomuuecTBe 10-50% oT Macchl BOABI, TORACTCS B
MOKpBINi CKpyOGep, Iae HpH KOHTAKTe€ C OTXONAIMMMH TOMOYHBIMH Tra3aMH XHJIKas
dpakuus yoaBIMBaeT YaCTHIBI BBICYIIEHHON TBepHoH (a3bl, HarpeBaeTcs 3a CYeT
YTHJIM3aUY TelJla OTPabOTaBIIMX TOMOYHBIX Aa30B U CMEIIMBACTCS C NMOCTYNAOMMM
CBEXHMM MOMETOM. J[pyras 4acTb XHIKOH (pakIuy MOJACTCsA B TEIUIOOOMEHHUK, OTAABas
CBO€ TEILIO IOCTYNAIOIIEMY HCXOTHOMY ITOMETY, IOC/IE€ YEro HaKallJIMBACTCd B €MKOCTH
JJI HAKOIUIEHHS ¥ XPaHEHUs XUJIKoH pakuu.

HepocTarkaMu JaHHOTO CII0C006a ABIAIOTCS HU3Kas 3 PEKTUBHOCTE KCIIOIB30BAHUSA
Ouorasa, KOTOPBI CXHIaeTcs M IONYYEHHOE TEIUIO HCIOJIB3YSTCS TONBKO U1 CYIIKH
cOPOXKEHHOTO TIOMETa, HEOOXOAMMOCTh OPTaHM3AIlMH COOPYXECHHH Ui XPaHEHHUs KHIKOHU
dpaxmuy, 065EMBI KOTOPBIX PaCCIUTHIBAIOTCS MCXOMSA M3 CE30HHBIX OrPaHMYCHUH 10 BRIBO3Y
Kuakod ¢pakumm (YROOpeHHsS) Ha CENbCKOXO3SHMCTBEHHBIC IIONIA, 4YIO IPHBOJMT K
YIOPOXXaHHUIO KOMIUIEKCA B IIEJIOM, @ TAKXKE K MOBBIIECHHBIM ONEPallMOHHBIM 3aTparaM TK.
6onee 80% BBHIBO3MMOIO COAEPKHMOIO COCTaBjseT Boma. Kpome Toro, BO3BpalllaeMbii B
TEXHOJOTHIO (MIBTpaT Juia pa3GaBleHHss HMCXONHOTO IIOMETa Iepen (epmeHTanued,
COIEPKUT a30TOCOAEpXKAIllHe BEINECTBA, KOTOPHIE CO BPEMEHEM HAKalUIMBAIOTCA B

depMeHaTOpax, UTO NPHBOAMT K HHIHOMPOBaHMIO Tpomecca (epMeHTAWH. A TaKke
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U3BECTHAd TEXHOJOTHSA TEpAET XMMHYECKHE BEINECTBa, IMPUTOAHBIE JUIi OHMOyHOOpeHHs B
BO3BpAIaE€MOM B TEXHOJIOTHIO (pUIBTpaTe.

H3BecteH crnoco® momydeHus OGHONMPOAYKTOB M Ouoraza u3 OeCHOACTUIOYHOTO
kypuHoro nometa (RU No2576208, COSF3/00, C05F3/06), coracHO KOTOpOMY HCXOIHBIH
NOMET TOABEPraloT  IOCIENOBaTeNbHO Me30(QMIbHOM aHa’poOHoit obOpaboTke B
TeMIeparypHoM auana3oHe 32-37°C npomomKHUTENBHOCTEIO He Oosiee CyToK, TepModuibHOM
aHa’pobHOit 0OpaboTke B TeMmeparypHoM auama3zoHe 52-57°C NpOoROIDKHUTENBHOCTBIO HE
Gonee 6 cyTok ¢ moiyueHueM Ouoraza u 3ddmoenTa. DDGIIOEHT pasaCIAIOT HA KHUIKYIO
¢pakuuio ¢ BIaXHOCTBIO Gosiee 97% u TBepayIO ¢pakuuio ¢ BIaxxHOCTRIO He H6onee 90% c
TIOIyYeHHEM TBEPOBIX M SKHAKHX YyIoOpeHHMH M GelKoBO-BUTaMHMHHBIX JXo6aBok. buoras
UCTONB3YIOT JUIA TOJydeHHs OSHepruu. JXuixyio ¢pakmuio IIOIBEpraroT aHa3poOHOH
O6uoGHUIETPalH B PELUPKY/IALMOHHOM PEKUME € ITOTYYEHHEM JIOMOIHHUTENBHBIX KOHYECTB
Ouoraza u sHadenmss BIIKn skumkoit ¢pakumm He Gonmee 2000 mr/m. Teepayro ¢paxumro
NoABEpraoT TBepAodasHoi aHaspoOHOM 006paboTke B IMCHXPOQHIEHOM HIH ME30(pHIBHOM
peXxnuMe ¢ NONydeHHeM OTHomeHHus yraepoga K as3ory C:N<I0 u JOMOJMHHTENBHBIX
KOJIMUYeCTB Onorasa.

OnHaKo, M3BECTHAs TEXHOJIOTHMSA HE pEIIaeT BOIPOC ITOJHOLEHHOH mNepepaboTKH
oTpaboranHOro cyGerpara, T.K. 0OpaboTaHHas TakuM oOpa3oM xujkas (pakius IPHUroHa
JUId JUIMTEIBHOTO XpaHEeHWs B HaKOMHUTESIX (IpH IIOCIEAYIOIIEM arpOTEXHHYECKOM
KCIIONIL30BaHUH) WU JUIS TOCIeAyrome# o6paboTky B BBICOKOHArpy»KEHHBIX a3pOTEHKaX
(nepex cOpocoM B BOAOEM WM IpH IOJYYEHHH TEXHHYECKOH BOABI), 4YTO TpebyeT
COOPYXEHHs PE3epPBYyapOB Ul XPaHEHHUS, a TaK XK€ UX OINOPOXKHEHHE C BEIBO30M 60JIBIIOro
KOJI-Ba BOABL. Bce 3TO MPUBOAMT K IOBBINIEHHBIM ONEpallMOHHBIM 3aTparaMm. Kpome Toro,
npH 06paboTke B BEICOKOHAIPYXKCHHBIX ad3pOTEHKAX TEPSAIOTCS 3JIEMEHTHI MOTEHIHAIBHOTO
yno6penns. HeqoctarkoM H3BECTHOTO clocoba Taxke sBJIeTcs BbICOKoe Kon-Bo BITKm B
xuaxoi ¢ppaxuun <2000 mr/m.

HW3Becren Ouoraszossiit komiuteke (RU Ne85293, A01C3/02), B kxoTOpoM HavaJIbHBIH
npoxykT (HaBo3 KPC, cBuHel u NTHYMi TOMET) IOCTYNAaeT B JONMOJIHUTENBHEIN Cemaparop,
rle NPOUCXOMUT OTAeleHue (TOJHOE WM YacTHYHOE) TBepAOH (paKIMu HayaIbHOTro
npoaykra. OTheneHHas dYacTh TBEpAOK (pakuuu HampaBiuseTcas B (QepMeHTep, TIae
IPOMCXONUT KOMIIOCTHPOBaHHE M MOJydYeHHe KOHeYHoro mpomykra. OcTaBmiascs 4acTh
HCXONHOTo NpoxykKTa (¢ BIaXHOCTBIO 91,5%) u3Mensyaercs 10 pa3MepoB JacTull He Gosee 1
MM, a 3areM IepepabaThIBaeTCs B Fa30XKUIKOCTHOM KEKTOpe Ul yIaJIeHHs PAaCTBOPEHHOTO

B BOJE KHCIOpOZa OO0 3aJaHHOrO YPOBHSA OT HCXOJHOrO KOJMYECCTBA H CTCPHIM3ALNH
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UCXOMHOM Maccel. B HaxomuTene paboueidt cMecH MPOHCXOMUT AaKKyMYIHpPOBaHHE
IOATOTOBJICHHON MEJKOAUCIEPCHOM MacChl U €€ MOAOTPEB 0 HeoOXOAMMOH TeMIlepaTyphl
(40-42°C). Jlanee noAroTOBICHHBIM U Pa3orpeThIi 10 HEOOXOMMMOH TeMIepaTyphbl NPOAYKT
IIOIaeTCs B METAHTEHK, i€ POUCXOMUT OHoerpaganus IpoayKTa ¢ BbiaeleHneM 6uorasa u
adpdmoenta (Omoynobpenus). BrineneHHbli 6HoOras akKyMynupyeTcsi B IasroibAepe, U3
KOTOpOro HampaBjsgeTcs Ha QHIbTp, rae npoucxomut pasaeneHue CHy u CO, B nponopimu,
HeoOxonuMmoit s 3¢ dexTuBHOM paboThl KOT€HEPAMOHHOM YCTaHOBKH, a TaKXKe OTACICHUE
CEepHHCTOM KOMIIOHEHTHI H 00e3BoxuBaHHME (meHorameHue). OO6orameHHbI MeTaH
HalpapjsAe€TCs Ha KOTCHEPALHOHHYIO YCTaHOBKY, B KOTOPOH pealu3yeTCs IOIydeHHE
TEIJIOBOM M 9yeKkTpudeckod osHeprmil. Ilpomenmas Ouonerpaganyio B METAHTEHKE
Hy/IbIONON00HAas Macca IOJAaeTCs Ha pa3fielieHHe Ha JKHIKYIO M TycTyro (pakuuu. I'ycras
¢dpakuus HampaBiseTcs B OCYIIHTENb, B KOTOPOM JUIA MOAAEpXKaHHS TpebyeMoi
TeMIIepaTyphl HCIIOJIB3YETCs TEIUIO KOTCHEPAlHOHHOM YCTaHOBKH.

HemocraTtkoM JaHHOrO Crmoco0a SBISETCS HEOOXOMUMOCTH CO3AAHHSA COOPYKEHHH
JUIL XpaHEHHs J>XHIKOM (paknuu, 06beMBbl KOTOPBIX PAacCUMTaHBI HCXOISA H3 CE30HHBIX
OrpaHuyeHuii Mo BHIBO3Y JKHAKOM (paxiun (yZoOpeHHs) Ha CENbCKOXO3AMCTBEHHBIE IO,
YTO MPUBEJET K YAOPOXKAHHIO KOMILJIEKCA B LIEJIOM, a TaK )K€ K NOBELICHHBIM OIEPAllHOHHBIM
3arparam.

M3BecTeH yHHMBepCcalbHBIA Ouora3osbii kommieke (RU Nell0588, A01C3/02,
C02F11/04), B KOTOpOM IITHYMil TIOMET CMEIIMBACTCS C BOMOH M XMAKoH (pakuuel, npu
5TOM BIAXHOCTh H TEMIIEPATYPY HDOBOAAT X0 TpeOyeMoH, MOCie 4Yero XHIKYI0 Maccy
OpraHUYeCKUX OTXOAOB MOAAIOT B PEaKkTOp THAPOIM3HBIM M 3aTeM B METaHTEHK. B HuX
HOJIEPXKUBAIOT  3aJlaHHYI0 TEMIIEparypy, KHCIOTHO-INETIO9HOM OajaHc, IpH 3TOM
nepeOpakuBacMas Macca MEepHOIAMYECKM IepeMemuBaeTca. Jlajee Jkuixasd Macca
OpraHUYECKHX OTXOIOB (IIOM€Ta KyPHHOIO) IEPEKaYMBAacTCsd B PEAKTOP T'HAPOJIM3HEBIA, B
KOTOPOM TOBBIIIAETCH BJIAXHOCTb, M KOHTponmpyercs ypoBeHb pH. M3 peaktopa
TUIPOIU3HOTO 06eCIeunBaoOT J03UPOBAHHYIO Nofady cybcrpara B MeTaHTeHK. CyOcTpar u3
METaHTEHKA MOJAIOT B CEMapaTop, Iie pa3aelaIoTCs OCTaTKU OpOXKEHHUS II0CTIe METaTeHKa Ha
TBEPbIC U KHUIAKHE (PaKIUM, KOTOphIE 3aTeM IMOJAlOT B LieX. TBepAyro (pakuuio B BUIE
BOCCTAHOBUTENIA IOYB MOXKHO HCIOJB30BaTh Ha COOCTBEHHBIX IIONAX MIIH IOJACYIIHBATH,
3aIIaKOBHIBATh B MEIIKH M IpPOJaBaTh. broras MpoXoauT 4epe3 CHCTEMY OTBOJIA, OUHINACTCS
OT BJard, AaBJICHHE OMoOrasa CTaGUIM3MPYeTCs B rasroiblepe, U Aanee OGmoras ImoCTymaer
MOTPEOUTEIAM.

HemocrarkaMu  M3BECTHOTO criocoba ABIAIOTCS  HEOOXOAMMOCTb  CO3JaHUS
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COOPYXXEHH IUIs XpaHEHHs >XHUIKOH (pakiuu, o6bEMBI KOTOPHIX PacCYMTaHBI HCXOAS U3
CE30HHBIX  OrpaHWYEHMH 1O  BHIBO3y  kHAKoH  ¢pakmum  (ynoOpeHus) Ha
CEITBCKOX03AHUCTBEHHBIE ITOJIS, ¥ BHIBO3 B EMKOCTAX CIEIHAIBHBIM TpchnopTOM B GonbIoM
KOJIMUECTBE, YTO IPUBENET K YIOPOXKAHUIO KOMIUIEKCA B LIENIOM, @ TaK )K€ K MOBEIICHHBIM
OIEepalldOHHBEIM 3aTparaM, T.K. Gonee 80% comepxumoro cocrasigeT Boja. Kpome Toro,
XUfKas (pakuus COAEPXKUT a30T, IPH PEIUPKYIAIMH KOTOPOrO B METCHTEHKE MMOBBIIACTCS
€r0 KOHLEHTPALHd, YTO IPUBORUT K IOJHOMY HMHTHOMPOBAaHHMIO IIPOIECCa, YTO B CBOKO
oyepe/lb NPUBET K MEPE3anycKy Mporecca, KOTOPEIA MPOROKACTCA B TEUCHUE 2-4 MECsLEB
(TOJTHOE OTIOPOXKHEHHE METAHTEHKA, HAIIOJHEHHE HOBBIM CHIPEEM, Pa3orpeB, MOAa4Ya ChIphs €
IIOCTENEHHEIM YBEIMIeHHEM 00BEMa).

Hau6osee 61Mu3KKUM IO TEXHHYECKOH CYLIHOCTH K IIpeIaracMoMy SIBJIAETCS CIoco0
nodydeHus opranudeckoro ymoGpems (RU Ne2504531, CO5F3/00), Bximovaromui
depMEHTaNMIO WMCXOOHOTO TNpPOAYKTa, YHaleHHe Ouorasa W cemapanuioo. B kayectse
HCXOMHOTO TPORYKTAa HCIONB3YIOT 3KCKPEMEHTHI ITHII HJIH JKABOTHBIX, KOTODBIE
npenBapuTeNbHO (pepMeHTHpYIOT. [Tocne okoHYaHHs (EepMEHTAINU U yhaneHus 6uorasa us
npoxykra (epMEHTAllMH TOCPEACTBOM CeNapali OTACIAIOT IUIOTHYIO COCTaBIISIOIIYIO
HCXOMHOTO TMPORYKTA. A JKMAKYIO COCTABISIOIIYI0 CMEMIMBAOT C  (UIOKYIIHTOM.
DNOKKYIMpyeMBIH TPOAYKT OTCTAMBAIOT IO IOCTHXKCHHS YPOBHS pas[elieHHs TBEpHOH
dpakmum 1 xuaKoit B cootHomennk ot 1 k 3 mo 1 x 5. XKuakyio ¢ppakumio yrajusor, a
OTCTOSIBIIMICS TPOAYKT NEKAHTUPYIOT m0 BiaxHocTH 40-50%. XKuakyro COCTaBISIOIYIO
YAAISIOT, a JEKAHTHPOBAHHYIO MacCy CMEIIMBAIOT C IUIOTHOM COCTaBIAIOIICH MPOXYKTa
cemapalyi U OT)XMMAIOT IIHEKOBBIM YCTpOHCTBOM. M ke BHaYajle OT)KUMAIOT IIHEKOBBIM
YCTPOHCTBOM, a 3aTe€M CMEIIHBAIOT C IUIOTHOM COCTaBJISAIOINCH IIPOAYKTa Celapalnuy,
NIpeBApUTENLHO OTXKATHIM LIHEKOBBIM YCTpoiicTBoM. Ha BBIXONE LIHEKOBOTO yCTpOHCTBa
nponykT umeeT BiaxuocTs 20-30%. Ilocie dero mpoayKT NOABEPTatOT TEILUIOBOH CYIIKE NPH
temneparype 40-60°C 10 BIaXHOCTH 10-15%. B cnocobe HUCIONb3yIOT GIOKYIIHT
«Cubdmnok», koTopsii Gepyr B koimuectBe 0,1-0,01% oT Macchl HJIKOH COCTaBIIAIOMIEH
IpOAYKTa cemapauuu. WM HCHone3yroT (UIOKYISHT, COCTOAIMA M3 CMECH Kpaxmaia H
CEpPHOKMCIIOTO AIIOMHHHS B cooTHomeHuH 1:1 B kommuectBe 0,5-2% OT Macchl XHUAKOH
cocTaBisromel poaykTa cemapanud. Wi ucnonssyrot droxynsar FILTERING SYSTEM B
xomuuecte 0,01-0,05% OT Macchl KHAKOH coCTaBlsomteif mpoxykra cemapanuu. [lepen
TETUJIOBOM CYIIIKOH IPOAYKT IpaHyIupPYIOT.

HenmocTaTkoM JaHHOTO CIIOCO0a ABIAETCS HEBBICOKAs SKOJIOTMYHOCTE B CBA3H C TEM,

YTO BBIACJIICHHYIO BOAY CJIHMBAlOT B KaHAJM3alUIO, YTO 3arps3HACT OKPYXamoulyro cpeay M,

6



KpOME TOTO, TEPAIOTCS MHHEpaIbHBIE BeHlecTBa. EIe OAHHM HEIOCTAaTKOM H3BECTHOIO
cocoba sBiseTcs HU3Kasd 3PQeKTHBHOCTH, OOYCNIOBIECHHAs TEM, YTO CHOCOO ABIACTCS
NEPHOANYECKUM BBHAY HEOOXOOMMOCTH HCIONB30BaHHS OTCTOMHHKA, pa3sMephl KOTOPOro
MOT'YT GBITH GONBIIAMHM, U JUTHTEIHLHBIM BPEMEHEM OTCTAaHBaHUS T.K. OOJNBIIYIO YacTh BJIATH
BEIICIAIOT C ITIOMOINBIO OTCTAMBAHHUA, a TaKXe B OTCTOMHHMKE HEKOTOpas 4acTh MOJE3HBIX
TBEPIBIX BEUIECTB OCENAacT Ha IHO pe3epByapa, T.e. Tepgercd. CrylneHue IIpOAyKTa
(depMeHTaIK B M3BECTHOM CIIOCOOE BBHINIONHACTCA B JBE CTAAHM, YTO YCIOXHSACT IIPOLECC.
KpoMe Toro, BiIaXXHOCTh KOHe4HOro mpomykra coctaBmieT 10-15%, dro cHmxaer ero

Ka4€CTBO.

CYIHOCTH U30BPETEHUA

3amaveif npeiaraeMoro H300peTeHHs SBIAETCA  CO3JaHHME  OE30TXOQHOTIO,
9KOJIOTHYECKH Oe3omacHOro ¥ 3(Q¢EeKTHBHOr0 IPOM3BOACTBA C MHHHMAaJIbHBIMU
SHEPro3arparaMy U MOBHINECHHBIM KaYECTBOM IOJIy4EHHOTO KOHEUHOTO IIPOYKTa.

ITocTaBneHHas 3a/a4a pelIaeTcss TeM, YTO B crocobe mepepaboTKu 3KCKPEMEHTOB
OTHIl, BKIIOYAOMEM (EPMEHTAIMIO MCXOMHOTO IpPOXAYKTa, yHaleHHe Ouorasa, BBEICHHE
¢roKyngHTa, JEeTHMAparanuio mnepepaboraHHOro cybOcTpara, CyIIKy M TPaHYJISALHIO
MOJIY4E€HHOTO YAOOpeHHMs, mepen GpepMeHTaIuel SKCKPEMEHTH! IITHI] CMEIIMBAIOT ¢ BOAOH 110
colepxaHus CyXux BemecTB B cMecd 8% — 12%, cmech pasorpeBaior n0 25 — 35°C m
HepeMelmuBaOT a0 nocTmkenus pH cmecm 5,2 — 6,3, mocne ynmaneHus Owuorasa B
(epMEHTHPOBAHHBIN CYGCTpaT BBOMAT IIEHOTACUTENb H PAacTBOP Cylnb(ara xKene3a H CCpHOR
KHCIIOTHI B cooTHomeHHH 50:50 u B konmyecTBe 8 nMUTpoB Ha 1 M cyOcTpara, 3aTreM B
HOJIY4EHHYIO CMeCh NOOaBIIOT GIIOKYASHT B KonudecTBe 1 nuTp Ha 1 M° 11epepaGoTaHHOTO
cybctpara, a pH cmecm mnommepxuBaror B jaumanazone 6,0 — 6,5 pH, meruaparauuio
nepepaboTaHHOrO CyOCTpakTa OCYHMIECTBISIIOT JO COACpPXKAaHHA CyXHMX BEIIECTB B
noinydeHHoM aurucrare 40% — 45%, BBIACICHHYIO IpH JETHApPATAllMM BOAY ITOABEPraroT
¢ioTanMHu pacTBOPEHHBIM BO3LYXOM, 00pa3oBaHHEI B pe3yibTare GIoTanuH GIoTaMOHHbIN
0CaJIOK BO3BPAIIAIOT Ha IIOBTOPHYIO XHMHUYECKYIO 00paboTKYy, a CTOYHBIE BOJBI, TOTY4YCHHEIE
B pesynsrare (oTalMH, (GUIBTPYIOT M OYMINAIOT B CHCTEME OOparHOro OCMoca M OT
OCTaBIIMXCH HOHOB COJIEH, IOJMYYEHHYIO B pE3ylbTare OYMINECHHYIO BOAY CMEINHBAIOT C
SKCKPEMEHTAMHM ITHI[, a KOHIIEHTpAT, MMOJYYCHHBIN IIOCIIE OYHCTKH B CHCTEME OOpaTHOro
0CMOCa, 3aMOPaXKHUBAIOT, 3aT€M OTAEIAIOT JIEX OT BHICOKOKOHIIEHTPHPOBAaHHOIO YHOOpeHHH,
PaCTAIUTUBAIOT, a IOJMyYEHHYI0 BOLY OYHMINAIOT B CHCTeME OOparHOro ocmoca 4 OT

OCTAaBIIMXCS MOHOB COJIEA U CMEIIUBAIOT C 3KCKPCMCHTAaMHU IITHIL.
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ITocTaBneHHas 3a7a4a pemaeTcs Takxke M TEM, YTO IIPU CMEIIUBAHUU 3KCKPEMEHTOB
ITHI[ C BOXOW K BOAE, OYMIIEHHON B CHCTEME 00paTHOro ocMoca, JoOaBISIOT CBEXYIO BOAY.
OepMeHTHPOBaHHbI CyOCTpaT H3MenbyaloT 10 pasmepoB uactuly <10 mM. B kauectse
GIIOKYNSIHTa MCIOJIB3YIOT AHUOHHBIN IMOJIMAIEKTPOIUT WIIH MOJMaKpHUIaMHuA. BeineneHHBIH
6uoras OYMINAIOT U [OJAIOT B KOT€HEPAHOHHYIO YCTaHOBKY Ha BHIpaOOTKY 3JIEKTpUIECKOH
U TEIUI0BOM sHeprun. s ounineHus Xuakoi ppakmuu cyocTpara HUCHONIB3YIOT TEXHOJIOTHIO
DAF u obparHoro ocmoca. J[ng mnoxydeHHs BBICOKOKOHIIEHTPHPOBAHHOTO KHIKOTO
yaoOpeHHus. HUCIONB3YIOT JIbJIOTE€HEPATOP.

CymHocTh mnpeuiaraeMoro crocodba 3akimogaeTcs B CO3AaHUH O€30TXOOHOH, ¢
MUHUMAJIBHBIMH JHEPro3arparaMd TEXHOJIOTMM IIepepabOTKH 3KCKPEMEHTOB IITHII,
obecrneunBaromell CyImeCTBEHHOE YAy4IIEHHE SKOIOTMYECKOi 0OCTaHOBKH ITyTEM IIOJHOH M
6€e30MacHOM YTHIH3AIMK Ype3BBIMAHO arpeCCUBHBIX OTXOAOB NTHIE(haOPUK U UCKITIOUYCHHS
HOCTYIUTIEHHS B OKPYXAIOIIYIO Cpely BPEIHBIX BEIOPOCOB U CTOKOB.

B pesynsrare InepepaGOTKH OSKCKPEMEHTOB ITHIl IIpeAaraeéMbIM CIOCOO0M
NOJNYYalOT CyXoe, TIpaHyJIHpoBaHHOe OuoynoOpeHue ¢ BiraxHocTeio 4,58%, xuakoe
BBICOKOKOHLIEHTPUPOBaHHOE OHOynmoOpeHHe ¥ TEIVIOBYI0 M 3JIEKTPHYECKYIO 3HEPIHIO,
IOJIHOCTBIO  O0ECIEYUBAIOMUX MOTPeGHOCTH  OHMOIHEPTeTHYECKOr0  KOMIUIEKCA IO
nepepaboTke OTXOAOB NTHIE()AOPUK, YTO O MUHUMYMa COKpAIaeT 3HEPro3aTparskl.

Pa3baBnenne oTx0m0B mnTHHEGaOpHK OCYINECTBISAIOT BOAOH, BBIACIECHHOM M3
9KCKPEMEHTOB M OYHINEHHOM B CHCTeMe OOpaTHOrO OCMOCA, YTO IO3BOJAET HCKIIIOYHMTH
IOCTYIUIEHHE B OKPYXAIOWIYI0 Cpely BpEOHBIX CTOKOB M, TE€M CaMbIM, IIOBBICHTH
SKOJIOTHYHOCTH IIpeIaraeMoro crnocoba.

BBenenre B (pepMeHTHpPOBaHHBIN CyOCTpar pacTBOopa Cyinb(ara jejae3a H CEpHOMH
KHCJIOTHl W mojaepkanue pH cMecu B aumamasone 6,0 — 6,5 pH mosBoiseT NMOBBICHTH
3¢ }eKTHBHOCTE Ipolecca XJIonbeoOpa3oBanus. A BBeACHHE GIOKYIIHTA YKPYIHSIET XJIONbS
U CTYLIAET MacCy Nepef AETUApaTalfeil, YTO MO3BOJSET MOBHICUTH 3((EKTHBHOCTH BCETO
npouecca. KpoMme Toro, 4acTWuku (IIOKYISHTA, OCTABIUHECS B BBIICICHHOM JXHIKOCTH,
MO3BOJIAIOT YBEJIMYUTE M3BJICUYCHHE BO (IIOTAIIMOHHOM yCTaHOBKE OPraHMYECKHX YacTHIl U3
CTOYHBIX BOZ, YTO IO3BOJIACT ITOJHOCTHIO COXPAHUTH IOJIE3HBIE BEINECTBA M, TEM CaMbIM,
TaKKe MOBBICUTH 3G PEKTUBHOCTH IPOU3BOJCTBA.

OcymecTBIeHHe AeTHAparanuu cyOcTpara IO COAEpXKaHHs CyXHX BEIIECTB B
noiydyeHHoM aurucrare 40%-45%, 1o3BOJAET CHH3MTHL 3aTpaThl Ha CYIIKY M ITOBBICHTH
Ka4ecTBO YA0OpEeHHUs, BIaXXHOCTh KOTOpOro He mpeBsimaet 4,58% .

3aM0p03Ka KOHIICHTpaTa IIO3BOJIACT, BBIACIHB BOAY, HIOBBICUTH KOHICHTPAIlHIO
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XKHAKOTO YROOpEHHs, a BBIACICHHYIO IIOCNIe pacTalllIMBaHKA JIbAA OYMIICHHYIO BOIY, TaKXe
CMELIMBAIOT C OKCKPEMEHTaMH MTHI, YTO TIO3BOISET  IOBBICHTH 3KOJOIMYHOCTH
IpeIaraeMoro crocooa.

W3amensueHne ¢QepMeHTHpOBaHHOTO cyOcTpara 10 pasMepoB dacTun <10 MM
[O3BOJISET YBEJIMYHTh IUIOMadb KOHTAKTHOH MOBEPXHOCTH YacTHI[ CyOcTpara ¢
XMMHYECKHUMH pEareHTaMH, YTO YBEIMYMBACT BHIXOA OHOYIOOpEHHS H, CIENOBATEIBHO,

NOoBbIIIAET 3¢(EeKTHBHOCTH IPOU3BOACTBA.

CBEJEHUS], IOATBEPXIAIOIIUE BO3MOXKHOCTD
OCYHIECTBIIEHUAN3OBPETEHUS

Cnoco6 nepepaGoTKH SKCKPEMEHTOB IITHI OCYIIECTBIIAETCS CICAYIONIM 00pasoM.

KypuHHBIIl OMET M3 NTHLEKOMIUIEKCA IONAeTCs B pe3epByap NpPEABapUTEHLHOTO
MOAKMCJIEHHS, TI€ OH CMEIIHBAETCH C BOIOH, oOecreunBaolel coaepxaHue CyXux BEIIeCTB
B cMecu 8-12%, u comepxameii 10 80% peuupKyisaTa TEXHMYECKOH BOABI M3 0OpaTHOro
0CMOCa M CBEXYIO BOAY M3 apTe3MaHCKO CKBaXHHBL. B pesepByape peIBapUTENIHHOTO
TOAKUCIICHHA CMECh pasorpeBaercs A0 25 - 35°C ¥ HHTEHCHBHO [IEPEMCIIMBACTCS B TCUCHHUE
2 cyTok. ITporecc HOAKHCIIEH s 3aBepLIALOT Hocle cHkenns pH cmecu 10 5,2-6,3.

O6pasoBanHblif pabounii cyGerpar nofaercs B GepMEHTATOp IJIsl OCYLIECTBICHHS
Me30(hHIBHOTO aHaspoGHOro Gpokenus. B depmenTaTope cyberpar momorpesaercs 1o 38-
40°C ¥ mepeMemmMBaeTcsA U OCYLIECTBICHHS TIOMOTeHM3aluM cyOcTpara, T.e.
IepeMelIUBaHus KOJOHMM OakTepuit ¢ cyOCTpaToM, M paclpeesiCHUs IOCTYHaloIEro
CBEXXETO CHIphA. B pesynbrare (epMeHTanNH aHAa3POOHbIE 6aKTEpHH PaCIIEIUIIOT CIIOXKHEIE
OpraHHYeCKHe COEOUHEHHs (KHUpHI, GeNKH, YIIEBOABI), colepKamuecs B GepMEHTHPYEeMOM
TIPOAYKTE, IO KHCJIOT XHPHOTO PsANa, 3aTeM - IO COCAMHEHHIA, KOTOPBIC MOTYT YCBaHBaTbCA
pacTCHHSAMH.

B pesynsrare 6poxenus cybcrpara B hepMeHTaTOpe o6pasyercs GHoras, KOTOPbIH
HOJAIOT B Ta3roibAephl M HakaIUMBaOT. Jlanee GHoras mofaloT Ha ra30IOArOTOBUTEIBHBIMA
y3el, TIe OCYINECTBILIIOT IIPOLECC Ta300YHMCTKH, B TEUCHUE KOTOPOTO CHHKACTCA
COTepXKaHUE CEPOBOJOPONa M OCYLIECTBIAETCS KOHAEHCAlMs MapoB BoAbl. OYMINEHHBIX
6uoras IoAal0T B KOTEHEPAIMOHHYIO YCTAaHOBKY, IZl€ BBIPaOaTHIBACTCA SNICKTpUYECKas H
TEIUIOBasA SHEPTHsA, KOTOPYIO B JaibHEHIIEM HCIIONB3YIOT B IpeAiaraeModl TEXHOJIOTHH.
[ToTpeGieHne DJIEKTPOIHEPTHH Ha IPOM3BOACTBO OHOYNOOpEHHs IO NAHHOH TEXHOJIOIHH
coctaBisieT 15% 0T 0OIIero rof0BOr0 MPOM3BOACTBA 3JIEKTPOIHEPTHH, MOJIYUYCHHOMH NpH

nepepaGoTKe SKCKPEMEHTOB IITHIY IIPEUIaracMBIM CIIOCOG0M, a MOTpebieHre TEIIOIHEPTHH
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Ha IIpOU3BOACTBO Ouoynobpenus cocrasiser 50% OT rogoBoro MpoU3BOACTBA TEILIO3HEPTHH,
MIOJIY4eHHOH mpH mepepaboTke SKCKPEMEHTOB ITHI IpeaaaraéMbiM criocoboM. OcTalbHyIo
ANEKTPOIHEPTHUIO M TEIUIOIHEPTHIO PEATH3YIOT.

depMeHTHpPOBaHHEI CyOcTpar W3 (epMeHTaropa mnomaloT B OydepHbli 0ak,
HaKallIMBalOT, 3aT€M H3MENBYaloT A0 pa3MepoB dacTHll <10 MM M mojgaroT B peakTop, B
KOTOPOM COIEPKUMOE NEPEMEIUBAIOT B TeueHHe 30 MUHYT.

Jlns npenoTBpaieHus 00pa3oBaHUS MIEHEI B M3MEJIBIEHHBIH CyOCTpaT BBOAAT MOO0#
IIEHOTaCHUTEJIb, KOTOPBIN HCIONB3YIOT B JO3UPOBKE, YKa3aHHOM IIPOU3BOIAUTENIEM.

C uensro cHmxeHus pH ocrarkoB 6poxenus o 6-6,5 B nepepabotanHslil cybcTpar
JOOABIIOT pacTBOP CyNbdara xKene3a U CEpHOH KUCIOTHL, B mporoprmu 50:50 B konuyecTse
8 mutpoB Ha 1 M> mepepaGoTamHHOro cyGCTpaTa, B pe3yNkTaTe Hero HAaYMHAETCS MPOLECT
XJonse00pa3oBaHus.

Jlis  yKpynHEHHS TONYYeHHBIX XJIOMBEB B  IepepaboTaHHBIA  Ccy6cTpar
HHBELUPYETCA TOJAMEP — CyXOd aHHOHHBIA (IOKYISHT (aHHOHHBIH IIOJH3JIECKTPOJIHT,
THOJIMaKpHUIaMuZT) B KondecTBe 1 uTp ¢rokynsaHTa Ha 1 M° niepepaboTanHOro cyGeTpara. B
nponecce xjionbeoGpasosanus pH cMecn nomnepxxuBaercs B quamnasone 6,0 — 6,5 pH.

ITocne xuMudeckoil 0O6pabOTKH MOJIY4YEHHYIO CMECH MOJABEPraloT AErHaparallii U
CTYIIEHHIO, HAaIpUMEp, Ha JICHTOYHOM mpecce. [Ipomecc OCYIECTBIAIOT A0 COMEPIKAHUA
CyXHX BELIECTB B MMOJyYeHHOH Kopke (najnee - qurucrar) 40-45%.

TTony4YeHHBIH AUTUCTAT YOAISIOT C IIOMOIIBIO CKPEOKOBBIX MEXAHH3MOB M MOJAIOT B
OyHKep 3arpy3KH CyLIWIBHOM JIMHHH, COCTOSIIEH U3 JIEHTOYHOIO KOHBEWEpA, I10 KOTOPOMY
JBUTAeTCs JUTHCTAT, ¥ BO3AYIIHBIX TEIUI00OMEHHHKOB, KOTOpBIE HarpeBaroT Bo3ayx 1o 80°C.
B KayecTBe TEIIOBOM 3HEpruM, obecneunBaromeii paboTy BO3LYIIHBIX TEIIOO0OMEHHHKOB,
HCIIONB3YIOT TEILIOBYIO SHEPTHIO, MONyYESHHYIO B pe3yIbTaTe OXJIXKACHUA KOT€HEPAIMOHHOM
ycTaHoBKM, paboraromeil Ha OHorase, HONYy4eHHOM IIO IpeAIaracéMod TEXHOJIOTHH H
HAKOIUICHHOM B rasronbiaepe. OTBOASINMICS BIaXHBIA BO3AYX Iiepel BHIOpocoM B
arMoc(epy IpeaBapUTENHHO OYHMINAIOT OT IBUIH M Pa3IMYHBIX NpuMeced. BriCymeHHbI 10
BIOKHOCTH 4,58% nWrucrar noparoT Ha IPaHyJIsATOpP, II€ MPOM3BOMATCA I'PAHYNbI TBEPAOTO
6uoynobpeHus.

CocTaB cyxoro, rpaHy/JIMPOBAHHOTO yIOOpeHHs IpuBeAeH B Tabnure 1:
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Tabnuma 1

Cocras Conepxanue, B %
A3zot oOruii 4,0
®ocdop (P20 s) 8,0
Kammii (K,0) ‘ 1,2
Maruuit MgO ' 2,62
Cepa SO3 2,72
Kanpmuii CaO 10,81
Mapranen (Mn) 1133 mg/kg
MomuGrier (Mo) 4.4 mg/kg
Mem, (Cu) 94 mg/kg
[unk (Zn) 790 mg/kg
OpraHn4eckue BeIECTBa 62,48

OTxaryio Ha JIEHTOYHOM IIpecce XKHUIKOCTh (fajiee - CTOYHBIE BOAbI) HaKaIUIMBAIOT B
HAKOMUTEILHOM pe3epByape M MOAAIOT Ha (UIOTAIIMOHHYIO YCTAaHOBKY, HampuMep, THna DAF
(dissolvedairflotation), rme ocymecTBuseTcs (oTaus pPacTBOPEHHBIM  BO3AYXOM.
B3BeleHHbIE OPraHMYeCKHe YacTHIbI CTOYHBIX BOJ, colepxarnue ruapodoOHEIl momuMep
(cyxoit aHMOHHBIA (IOKYISHT), HPHKPEIIAIOTCA K BO3JYUIHBIM IIy3bIpbKaM, KOTOPBIE
MMOJHUMAIOTCA Ha IMOBepXHOCTh. OOpasyrolrylocs Ha IOBEPXHOCTH IIIABAIOIIYIO KOPKY
(dnoTanmoHHBIT OcCamok) BO3BpaIIAIOT OOpaTHO B PEAKTOP Ha IOBTOPHYIO XHMHYECKYIO
06paboTky Ui Gojiee IOIHOTO U3BJIEYEHHs TPOAYKTa pepMeHTanUH - 6HOY00pEHH.

Crounble BOABI MocCie (IOTAMOHHONH YCTaHOBKH IBaXXIBl IPOILYCKAIOT depes
OyMaXHBIH (UIBTD, IpeAHA3HAYECHHBIHA [T YJIaBIUBaHUA IOYTH HEBUIUMBIX YacTHII (MaJIoro
pasMepa) W TMOJAIOT B CHUCTeMy oOparHOro ocMmoca, Ui JanbHedlledl OYHCTKH OT
pacTBOpeHHBIX coneil. CTOYHBIE BOABI C MOMOIIBIO HACOCOB BLICOKOTO JIABJIECHHS MPOXOIAT
HECKOJILKO IECATKOB MEMOpaHHBIX QHILTPOB 0OpaTHOro 0CMOcCa.

OYHINEHHYIO B CHCTeMe OOpaTHOr0 O0CMOca BOAY MOAAIOT B MOHOOOMEHHHK JUIA
M3BJICYCHHA OCTABIINXCS MOHOB COJieif. B pe3ynbTare OYHCTKHM B HOHOOOMEHHHKE I10JIy4aroT
TIOJTHOCTHIO OYMINEHHYIO BOJY, IIPUTOMHYIO JUIA TIOBTOPHOTO HCIONE30BaHUSA (PEIUPKYIAT),

KOTOpYIO IIOJAIOT B pe3epByap NpeIBapHTEILHOTO MOAKMCICHHS i CMEUIMBAaHUA C
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KypuHbIM IoMeToM. OummeHHast Boga mMmeer bBIIKnm  (6uoxmmmudeckoe moTpebneHue
kucnopona nonHoe) <1 mr O,/n.

KonuenTpar, nomy4eHHbIH B CHCTeMe 00paTHOTO 0CMOCa, HAaKaIUTUBAIOT B GydepHOM
pesepByape H, 3aTeM, IOJAIOT B XOJIOAWJIBHYIO KaMepy. B XomomunbHOM kaMepe Bona,
coziepamiascs B KOHIEHTpare, IPEBPAIaeTcs B JIEA, KOTOPhI OTAECISIOT OT KOHLIEHTpara Ha
BaKyyMHOM JIEHTOYHOM (uisTpe. Jlex pacTaminBaioT, HOTYYEHHYIO BOLY IOJAIOT B CHCTEMY
00paTHOrO 0OCMOCa M OYHIIAIOT.

OunineHHyI0 B cHCTeMe OOpaTHOr0 OCMOCa BOAY IIONAIOT B MOHOOOMEHHHUK AJIs
H3BJICYCHUS OCTABIIMXCS MOHOB coliel. B pe3ynprare ouncTki B HOHOOOMEHHHKE MOTYyYaloT
HIOJIHOCTBIO OYHMINEHHYIO BOAY, IIPUTOIHYIO JUIA IOBTOPHOIO HCIIONB30BaHHS (PEHMPKYIIAT),
KOTOpYIO TOJAIOT B pE3EpByap IONKUCICHUS JUI1 CMEIIUBAHUS C KypHUHBIM IIOMETOM.
Ounmennas Boga umeer BIIKn (Omoxmmmueckoe nmorpebiieHne Kuciuopoaa nmoiHoe) <1 mr
Oz/J‘I.

[Tomy4ueHHBI# B  XONOAWIBHOM KaMepe KOHIEHTpPAaT SBJIAETCS  OKHUAKUM
BBICOKOKOHIIEHTPHPOBAaHHBIM OGHOyHOOpEeHHEM, KOTOpPOE€ HAKAIUHBAIOT B HAKOIHTEIHHOM
pe3epByape H, 3aTeM, PeaH3yIoT.

CocraB JXHAKOTO BBICOKOKOHLIEHTPHPOBAHHOIO OHOYHOOpEHHS, IIOIYHYEHHOTO U3

KypHHOTO IIOMETa IIpeJylaraeMbIM CIIoco00M, MPUBEEH B TabuIe 2.

Tabmuma 2
CocraB Conepxanmue, B %
A3zoT 00muit 20
®ocdop (PO 5) 15
Kamuii (K,0) 15

Hcnonp30BaHre MpeiaraeMoro Crocota mo3BojseT MOMHOCTBIO OOECIIEYNTh BECH
TEXHOJIOTHYECKUH Ipolecc COOCTBEHHOM ONEKTPUYECKOH H  TEIIOBOH  dHeprueif,
JOCTaTOYHOM JUis OOeCIeYeHNns] aBTOHOMHOM JEATENbHOCTH OHOra3oBOrO0 KOMILIEKCA,
SKOHOMHTb YHCTYI0 BOAY Ha CTagud pa30aBleHHs MCXOAHOTO IIOMETa, 3a CYET
HCIONB30BaHMUs TIOMYYEHHOTO PELHpPKYNATa, HOBBICHTH YPOBEHb 3KOJIOTHH TEPPUTOPHI
BCIIEICTBHE OYMINCHHS HX OT BpPEOHBIX BHIOPOCOB M CTOKOB, OTKa3aBIIHCh OT
UCIOJIB30BaHHS €MKOCTEH O XpaHeHHs OTpabOTaHHOro cybcTpara 3a CYeT CO3JaHMA
6esotxomHoit  Texmoyoruu. IlpemnmaraeMas  TEXHONOTHA  IO3BOJIIET  IIOJHOCTBIO

YTHIHU3APOBATh KaK J3KCKPECMCHTHI ITHL, TaK H TO0BIE OTXOABI CENBCKOXO3SMCTBEHHOM
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IEATENLHOCTH M IMHINEBOTO POU3BOACTBA H MOTYYHTh HECKOIBKO NPOAYKTOB IepepaboTKu
(6morasz, 3JIEKTPO3HEPTHIO,  TEIUIOSHEpPruio,  cyxoe  yHoOpeHHE, KUIKOE

BBICOKOKOHIIEHTPHPOBaHHOE yIoOpeHHE U BOAY).

Ilo noBepeHHOCTH Epasuiickuit - Ligner i MTOBEPEHHBIN
g8
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®OPMYVYIJIA H30BPETEHHS

1. Crnoco6 mnepepaGOTKH 3KCKPEMEHTOB ITHI, BKIIOYAIOMMI (epMeHTanuo
HCXO[HOTO MpPOAYKTa, VAaleHWe Ouorasa, BBeAeHHEC (IOKyIAHTa, JETHAPATAIHIO
nepepaGoTaHHOro CyGcTpara, CymKy W TPaHYIAINUIO IOTy4EHHOro  yHOOpeHws,
omaudaowuica mem, Ymo tnepe]i pepMeHTanMeH SKCKPEMEHTHI IITHI CMEIINBAIOT ¢ BOAOU
J0 COnepXaHHs CyXHX BelIecTB B cMecu 8% — 12%, cMeck pasorpesaroT 1o 25 — 35°C u
nepemelnMBalOT g0 gocrikenus pH cmecu 5,2-6,3, mocne ymaneHus Ouoraza B
(epMEHTHPOBaHHBIH CyGCTpaT BBOAAT MEHOTaCHTENb M PacTBOp Cynb(ara xenesza ¥ CEpHOM
KHCJIOTHL B cooTHoIIeHu: 50:50 U B xonugecTBe § auTpoB Ha 1 M cybcTpara, 3aTeM B
NOJIy4EHHYIO CMeCh T0GaBIAIOT (QIOKYNAHT B KomudecTe 1 uTp Ha 1 M nepepaboTaHHOTO
cybcrpara, a pH cMecu momnmepxuBaror B mmamasoHe 6,0 — 6,5 pH, mermnpararro
nepepaGoOTaHHOTO CyOCTpaTa OCYIIECTBIAIOT 0 COACPIKAHUS CYXHX BEIIECTB B MOTyJCHHOM
purucrate 40% — 45%, BBIIEICHHYIO IIPH JETHApATal{H BOAY IOABEPraroT (¢oTaluu
PacTBOPEHHBIM BO3IyXOM, 00pa3oBaHHBIA B pesynsraTe ¢oTamuu (GIOTAMOHHBIA 0CaTOK
BO3BpAIIAIOT Ha MOBTOPHYIO XHMHYECKYI0O 0OpaboTKy, a CTOYHBIE BOJBL, IONYYCHHbBIC B
pesynsrare ¢uoTamu, QHIETPYIOT M OYMINAIOT B CHCTeMe OOpaTHOro ocMoca M OT
OCTaBIIMXCH HOHOB COJIEH, MOJNyYEHHYIO B pe3ylbTaTe OYMINEHHYI0 BOAY CMEINMBAIOT C
SKCKPEMEHTaMH IITHII, a KOHIIEHTpAT, NOJY4YeHHBIA II0CIe OYMCTKH B CHCTeMe 0OGpaTHOro
0CMOCa, 3aMOPAXKHBAIOT, 3aTEM OT/EJISIOT JIe OT BHICOKOKOHIIEHTPHUPOBAHHOTO yAOOpeHHs,
PaCTalNMBAIOT, a IIOJy4YeHHYI0 BOAY OYMINAIOT B CHCTEMe OOparHOro ocMoca M OT
OCTaBILKXCS MOHOB COJIEN M CMELIMBAIOT C 3KCKPEMEHTAaMH IITHIIL.

2. Cnoco6 mo 1.1, omauuarowuiica mem, ymo Npu CMEIIUBAHUM 3KCKPEMEHTOB
IITHI] C BOIOH K BOJE, OYHIIECHHON B CHCTEME 00parHOro ocMoca, JOOABIIAIOT CBEXYIO BOAY.

3. Cnoco6 mo 1.1, omauuawowuiica mem, ymo (GEepMEHTHPOBAHHEIA CyGCTpar
M3MENBYAIOT JI0 pasMepoB YacTH <10 MM.

4. Crioco6 1o 1.1, omauuarowuiica mem, ¥mo B KadiecTBe QIIOKYIISHTA HCIOJB3YIOT
AQHMOHHBIH ITONHANIEKTPOIUT MK MOTHAKPHIAMH]L.

5. Cnoco6 mo 1.1, omnuuarowuiica mem, ¥mo BHIETNEHHBIH 6HMora3 OUMINAIOT U
[IOJAIOT B KOTECHEPALMOHHYIO YCTAQHOBKY Ha BBIPa0OTKY OJNIEKTPAYECKOH M TEILIOBOH
DHEPrUH.

6. Crioco6 1o 1.1, omnuuaowuiica mem, umo Ijis OYMINCHHUS XUIKOH (pakiuu
cyGerpara ucnonb3yroT TexHonoruio DAF u o6parsoro ocMoca.

7. Cmoco6 mno 1n.l, omauvawwulica mem, 4mo Uil TIOIYyYCHHSA
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BBICOKOKOHIICHTPHPOBAHHOI'O XXHAKOI'O leOGpCHI/I}I HCIIONB3YIOT JIBAOTEHEPATOD.

[To moBepeHHOCTH TIOBEPECHHBIH

A.IO. lepctun

NGRS P the
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