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AHHoOTaumsA. [Ina noBbilleHns 3pHEKTUBHOCTM MUKpoBMonornye-
CKMX METOOOB NpeasioxkeH cnocod noBbILLIeHUS HedpTeoTaauu nna-
cTa nNyTeM 3aKayku akTMBHOro una c gobaskon 10-15 % yrnesogo-
POAHO-LLENOYHOIO oTxod4a — noboyHoro npogykta bakuHckoro
HedbTenepepabaTbiBatoLLiero 3asoaa um. I'. AnmeBa, B COCTaB KOTO-
poro BXOOAT OpraHM4eckue COefVHEHUs, SBMAWneca OOMNOSTHU-
TEeNbHLIM MUTAHUEM OS11 MUKPOOPraHM3MOB akTUBHOMO mna. Bbisie-
neHo, 4YTo fobaBka YrreBO4OPOAHO-LLENOYHOIrO OTX04a K akTUB-
HOMY 1Ny cnocobceTByeT yBenuyeHuto pH cpegbl 1 yMEHbLLIEHUIO NO-
BEPXHOCTHOIO HaTSKEHUS. DKCMEPUMEHTANbHO YCTaHOBIIEHO, YTO
npuv 3aKayke akTMBHOro una c gobaskon 10-15 % yrnesBogopoaHo-
LLernoYyHoro oTxoda yMeHbLUaeTcd BpeMs agantauum Mmukpoopra-
HM3MOB, yBenu4uMBaeTcsi obbeM 0bpa3oBaHHOro rasa, a NPUPOCT
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Annotation. To increase the efficiency of mi-
crobiological methods, a method is proposed
for increasing oil recovery by pumping acti-
vated sludge with the addition of 10-15 % hy-
drocarbon-alkaline waste, a by-product of the
Baku Oil Refinery named after H. Aliyev, that
contains organic compounds, which are addi-
tional nutrition for microorganisms of activated
sludge.The researched showed that the addi-
tion of hydrocarbon-alkali waste to activated
sludge leads to an increase of the medium's
pH and to a decrease of surface tension. It
was experimentally established that when in-
jecting activated sludge with the addition of
10-15 % hydrocarbon-alkaline waste, the ad-
aptation time of microorganisms decreases,

the volume of gas formed increases, and the
increase in the displacement coefficient
reaches 19 %.

KoadhdumumeHTa BbITECHEHNSA gocTuraet 19 %.

Keywords: signal in the far field of the group
of pneumatic sources, signal in the near field,
hydrophone, iterative computational process.

KnioueBble cnoBa: Mukpobunonornyeckoe Bo3aencTane, HedTeoT-
Jada, BpeMs aganTtauuu, rasoobpasoBaHune, Moaenb nnacta, koad-
PULMEHT BbITECHEHNS.

BeaeHue

MoBbilLeHME CTENEHN U3BIEYEHNs HeddTU U3 HeAp 3a CYET COBEPLUEHCTBOBAHUSA CyLLECTBYHOLLNX

N CO3[aHNSA HOBbIX TEXHOMOIMYECKNX MPOLIECCOB BO3AEMCTBUSA Ha NNacTbl ABMNAETCA BaXHelllei 3amadvei
yBenuuyeHus HedpTeotaaun. B nocneaHne rogbl OCHOBHOE BHUMaHWE YAENSeTCs NOBbILEHWI0 3D eKTUBHO-
CTV METOZOB MNyTeM YAelLleBINeHNs peareHToB U reHepaumnn HedTEBLITECHSIOLLMX areHTOB HenocpeaCTBEHHO
B nracTte. B aToi cBsA3n MUKpoGuonornyeckne MeToabl BO3AEWCTBUS Ha MIacT, B KOTOPbIX UCMONb3YTCs Mo-
GoYHble NpoAyKTbl MPOM3BOACTBA M OOCTUraeTcsl OQHOBPEMEHHOE KOMMIIEKCHOe BO3AENCTBUE HECKOIbKMX
MEXaHN3MOB [10BbITECHEHUS HETU, ABNATCA NPUOPUTETHLIM HanpasBrneHneM NoBbilLeHUA HedpTeoTaaun.

BuroTexHonorm noBbilLEHUsT HedhTeoTAauM NMNacToB pasdensaioTca Ha ABe rpynnbl. Mepsas rpynna Bkrio-
YaeT MeTo/bl, OCHOBaHHbIE Ha 3aKayke B MNacT NPOAYKTOB, MOMNy4YaeMblX C MOMOLLIbIO MUKPOBHOM GMOTEXHOMOMN
Ha NoBEPXHOCTU 3eMnun. Ko BTOpoii rpynne oTHOCATCA MeToAbl, 6asmpytoLLmMecs Ha Nomy4eHnn TEX XKe BbITECHSIIO-
LLIMX areHTOB MpY Pa3BUTMN MMKPOBUOTOrMYEeCKUX MPOLIECCOB HerocpeacTeeHHo B nnacTe [1, 2]. Mpegnoytutens-
HOWi NpeacTaBnsieTcs BTopas rpynna MeToAoBs, peLlatoLLast KOMMIEKC TEXHOMOMMYECKMX 3aaad, Takux Kak:

— MWKpOBUMOrornyeckoe 3aBoAHEHVE MacToB C BBOAOM TONbKO NMUTaHMS (NUTaTernbHOE 3aBOAHEHME)
M KOMMO3ULIMW NUTaTENbHOMN cpebl C MUKPOOPraHU3MaMu;

— MUKpobuonormyeckas aerpagaumns HedTu C LieMnbio ee JOBbITECHEHNS,

— [no6Gblya TaxXenbIX HedpTel 1 GUTYMOB;

— n3bupaTenbHas 3aKyrnopka BbICOKONPOHMLAEMbIX 30H NacTa C Lenblo yBenMYeHusl oxeaTta 3aBof-
HEHNEM U NX pasnuyHbie KOMBUHaLWK,

— oy4MCTKa Nprn3aboiHON 30HbI AODOLIBAOLLMX U HAarHeTaTeNbHbIX CKBaXMWH C LIENbI0 YBENMYEeHUs Npu-
TOKa 1 NPUEeMUCTOCTH.
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Mpu MUKPOGUONOrMYECKOM BO3AEMCTBIM Ha HaYanbHbIX 3Tanax pasnoXeHNUs OPraHNYECKUX BELLLECTB
B NnacTe BegyLlasi porb NpUHaanNexuT aspobHbIM MUKPOOpraHu3Mam, B TOM YMCIE YINeBOA0POOOKUCTISIO-
LM, KOTOpble CMOCOGHLI pa3naratb YrNeBoAopoab!, YINeBodbl U ApYyrMe OpraHNYeckne CoeanHeEHUs U «ne-
pepabaTtbiBaTb» UX B KOMMOHEHTbI MUKPOGHOI kreTku. OQHOBPEMEHHO B MPOLECCe pasroXeHUs MUKpoopra-
HM3MbI BbIOENSAOT B OKPYXKaloLLY0 cpedy NPOoAyKTbl OKUCNEHUSI — CMMPTbLI, KUCMNOTbI U ApYyrue coeanHeHus.
Mocnenyolme aTanbl pas3noXeHUst OPraHUYECKUX COEOUHEHWI CBSA3aHbI, B OCHOBHOM, C aKTUBHOCTbLIO aHas-
POBHLIX MUKPOOPraHU3MOB 1M 06pa3oBaHVEM ra3oB.
HaunHas ¢ cepenmHbl 80-x Ha MecTopoxaeHusix AsepbaiimkaHa BHeQpATCA pasnnyHble Moauduka-
LMK BUOTEXHOMNOrUIA NOBbLILLEHUS HedTeoTAaum, UCMONb3yHoLLMe pasnnyHble oTxodbl npoussoacTea [3]. Wu-
pOKOe MpVYMeHeHMe Hallen cnocob 3akaykv KOMMO3ULMU aKTUBHOTO Mna M MOJOYHOW ChIBOPOTKW. AKTUBHbIN
nn (AU), ucnonb3yemelii B Ka4ECTBE UCTOYHMKA MUKPOOPraHW3MOB, SBMSIETCA 0TX0A40M [(OBCaHUHCKOW aspo-
cTaHumu, nony4yaembiM B pe3ynbTaTe OYUCTKU NMPOU3BOACTBEHHbIX U GbITOBLIX CTOYHbIX Bod. MomnoyHas cbl-
BopoTka (MC) — noGoYHbIi NMPOAYKT MOMOYHO-KUCIOrO MPOU3BOACTBA, COAEPXKUT BCE HeoOXoauMble arne-
MEHTbI MUTaHWSA AN PasnUYHbIX FPyMn MUKPOOPraHM3MoB. Kak nokasbiBaeT NpakTuKa, UCMomnb3oBaHne oTXo-
[0B NPOVN3BOACTBA B3aMeH HEAOCTYMHbIX U [OPOroCTOSILLMX XMMUYECKUX peareHToB SIBMNAETCS NEPCNEKTUB-
HbIM HarnpaBMeHNeM BO3AEWCTBUA Ha NNAacT C Lienbio NoBbILLEHNS HedpTeoTAaum. Vicnonb3oBaHue ManoLueH-
HbIX U pecypcocheperallLmx 0TX040B, UMELLMNX HE OrpaHUYEHHbIE PECYPChI, MOBbLIWAET 3PPEKTUBHOCTb
MeToAa, a TakkKe peluaeTcs Npobrema yTunmaauum n yrnydeHust 9Konormieckon o6ctaHoBkM paspabaTtbia-
€MbIX MECTOPOXAEHUIA.

3KCI1€pI/IM€HTa.I1beIe nccnegoBaHnA n OGCY)K,D,EHVIG pe3ynbTaToB

[ns nosbiweHns adheKTMBHOCTU MUKPOBMONOrMyeckx MeTo40B BO3AENCTBUS Ha nnacT 1 noncka 6o-
riee feLeBo N0 CPaBHEHUIO C MOFIOYHOW CbIBOPOTKOMN NUTaTENbHOW Cpeabl Ans MUKPOOPraHNM3MOB aKTUBHOMO
una, B NabopaTopHbIX YCMOBMSAX MPOBOAMITUCH UCCNEA0BaHUSA C UCNOMb30BaHNEM YrNeBOAOPOAHO-LLENOY-
Horo oTxofa. B coctas yrneBogopogHo-wwenoyHoro otxoaa (YLWO), no6ovHoro npogykta bakmHckoro HedhTe-
nepepabdaTtbiBatoLLero 3asoga uM. [.Annesa, BXoauT KEPOCUH-NMrpomHoBas dpakums (6,3—7,0 %), conu Had-
TeHOoBbIX kucnoT (4,5-5,0 %), macna (1,8-2,5 %) n Boga (octaneHoe). Hanvune conei HaTEHOBbIX KACNOT
B COCTaBe KOMMO3WLMM COCOBCTBYET CHIDKEHWIO NMOBEPXHOCTHOMO HaTsXKeHus. JlerkoycBosiemble opraHnyeckue
CoeVHeH1s YrneBoAopOaHO-LLENOYHOro 0TX0Aa, coctaBnsiowme 1315 % obuiero obbema, obecrneumBatoT u-
TaTenbHbIMM BELLECTBaMM MUKPOOPraHW3Mbl aKTUBHOTO Mria v NpeaoTBpaLLaeTcsi pe3koe OKUCTeHVe cpeabl.

Ha ocHoBe pe3ynbTaToB MccrneqoBaHWn paspaboTaH cnocob noBbllleHus HedpTeoTgaum nnacta, 3a-
KIMoYaloLWMnes B 3aKkadke B NiacT KOMMO3WLMK, COCTOSILLEN U3 akTUBHOrO una ¢ gobaskon 10-15 % yrneso-
AOPOAHO-LLEeNoYHOro oTxoda. B pesynbTate Bo3aenctausa obpasyloTca NpoayKTbl XU3He4eATENbHOCTA MUK-
pOOpraHM3mMoB: rasbl, OpraHnyeckne KUcnoTbl, cnnpTbl, 61olABbI, Guononumepsl u ap. NeHepauusa ykasaH-
HbIX COEAMHEHUI CO30aeT ONTUMaribHble YCNOBUSA AN NPOTEKaHWA AalNbHENLLNX MUKPOOMONOrm4ecknx npo-
ueccos B nnacte. ObpasoBaHHble HE(PTEBLITECHSIOLLME areHTbl CMOCOBCTBYIOT YMEHbLLEHUIO MexdasHoro
HaTSXeHWs, PaCcTBOPEHNIO KapOOHaTHbIX LEMEHTUMPYIOLMX MOPOA M Pa3sfOXEHUIO TSHKESbIX KOMMOHEHTOB
HedTK, yny4LialoT CMa4YMBaemMoCTb Nopoa 1 T.4. Bce 3T npouecchl B COBOKYMHOCTU yBENNUMBAIOT HedpTeOoT-
Aady nnacrta. HeorpaHu4eHHble pecypcbl 1 AeLleBn3Ha NCMOoNb3yeMblX peareHToB — akTMBHOIO ura u yrne-
BOOOPOOHO-LLENOYHOro 0TX0A4a NoBbILaT 3pdHEKTUBHOCTL NPeanoXeHHOro cnocoba.

OdpekTnBHOCTL cnocoba noaTeepxaeHa pesynbTatamu niabopaTtopHbIX uccnegosaHuin. BnvsHue
[00aBKN pasnUYHON KOHLIEHTpaLMKN YrieBoAOPOAHO-LLENOYHOIO 0TX04a K akTMBHOMY My Ha pH 1 nosepx-
HOCTHOE HaTshKeHMe CMEeCH Ha rpaHuLe C BO34yXOM MoKa3aHo Ha pucyHke 1.
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PucyHok 1 — 3aBMCMMOCTb MOBEPXHOCTHOTO HaTsKeHus (1)
1 nokasatens pH (2) ot koHueHTpauun YLLO B pactBope
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Kak BMOHO U3 pUCYHKa, C yBENMYEHNeM KoHueHTpauum YL O B akTMBHOM wne, 3Ha4eHne NOBEPXHOCT-
HOro HaTshkeHusl CHuxaeTcs ¢ 63,8 o 44,5 mH/M. A 3Ha4eHne nokasaTtens pH ¢ yBenvyeHnem KoHLEeHTpaLmm
YLWO ysenuuusaetcs ¢ 7,1 0o 8,2. MNMpu 3HaveHumn koHueHTpauun YULO Bbiwe 15 % 3Ha4yeHMe NOBEPXHOCTHOTO
HaTsXKeHUs1 U pH NoYTU HEe naMeHdaeTcs.
B nabopaTopHbIX yCnoBusax Ha annaparte 3oHreHa naydeH npouecc ra3oobpa3oBaHnsi CMecu nNnacTo-
BbIX donitomaoB ¢ gobaskon buopeareHToB. B konbbl 3anonHsanucs 40 mn HedTu , 200 Mn NnacToBol BOAbI,
150 Mn aKTMBHOTO MNa u pasnuyHble koHUeHTpauum YLLO. [Ina cpaBHeHWS B NepBble ABE KOHTPOIbHbIE KONObI
YO He pobaensieTcs, nccneqoBaHne NpPoBOAUTCS C aKTUBHBLIM UITOM U KOMMO3ULMEN aKTUBHOMO ura u Mo-
JNIOYHOW CbIBOPOTKU. Konbbl repMeTNYHO 3aKpbiBanvcb, 06pa3oBaHHbIN ras Yepes CTeKMNsAHHbIE TPYOKM 1 ana-
CTUYHBIA LUMAAHT MocTynan B ra3ocOOpHUK. OKCNEPUMMEHTHLI MPOBOAMIIUCL B a3pOOHbIX YCMOBUSIX, KOTOpbIe
obecneuymBanmcb BO3AYLLHOM NOAYLUKONM B KOnbe, T.e. co3aaBanuck ycrnosusi, bnmskune K ycrioBusim npusabon-
HOW 30Hbl HarHeTaTeNbHbIX CKBAXWUH. [1pOAOIMKMTENBHOCTL SKCMEPUMEHTOB cocTaensana 25 cytok (tabn. 1).

Tabnuua 1 — PesynbTaTthl MICCNENOBaHUs NpoLiecca ra3oobpa3oBaHus

KonuyectBo
Bpemsa aganta- | Konudectso obpaso-
Ne onbiTa KomMnoHeHTbl BuocuctemMsl nobasku YLIO,
% Uun, CyTKM BaHHOro buorasa, mMn
KOHTPOIb:
1 nracrtosasi Boaa, HedpTb - 14 360
AKTUBHbIN UN
KOHTPOIb:
2 nracrtosas Boaa, HedpTb _ 2 544
AKTVBHbIV U1 + MOJTOYHAsi CbIBOPOTKA
nnacToBasi Boaa, HepTb
3 | BOAa, He 5 12 520
aKTUBHbIA un + YLLO
nnacToBasi Boaa, HepTb
4 | BOAa, He 10 9 1090
aKTUBHbIA un + YLLO
nnacToBasi Boaa, HepTb
5 | BOAa, Hedy 15 5 1365
aKTUBHbIA un + YLLO
nnacToBasi Boaa, HepTb
6 | BOAa, He 20 4 1315
aKkTuBHbIA un + YLILO

Kak BugHo 13 tabnuubl, npu gobaske 5 % YLO B pacTtBop BpemMsi aganTtaumm cocTaBnsieT 12 CyTok,
a Konm4ecTBo 06pa3oBaHHOIO rasa ysenuunsaetcs o 520 mn. C noBbiweHneM KoHueHTpaumn YO yckops-
eTcs npouecc agantaumMm MUKPOOPraHN3MoB M yBennuneaeTcs 06bem obpasoBaHHoro rasa. lNMpu 15 % go-
6aBke YLO BpemMs agantauum coctaBnsieT 5 cyTok, a KonmMyecTBa reHepupoBaHHoro rasa 1365 mn. MNocrne-
ayoulee yBenuyeHue KoHueHTpauum YO oka3biBaeT He 3HAYMTENbHOE BIMSIHME HA MPOOOIMKATENBHOCTb
aganTauum MUKPOOPraHM3mMoB M OObEM MOMYYEHHOro ra3a. Takum ob6pasoM, onTuMarnbHasi KOHUEHTpaums
YO B pactBope cocTtaBnsieT 15 %.

YBenunyeHve razaoobpaszoBaHMsa KOMMO3NLMKM MOXXHO 0O0OCHOBaTh Takke TeM, 4To gobaeka YLLO k pac-
TBOpPY cnocobcTByeT yBenmyeHuio pH cpeabl, 4To 6r1aronpusaTHO OTPaXKaeTCsl Ha pa3BUTUM MUKPOOPraHN3MOB.
YLIWO sBnseTca SONOMHUTENBHBIM NUTAHNEM ONSA YINEBOAOPOLAOKNCNALWNX DakTepui B aspobHon cpeae
Np13aboMHON 30HbI CKBAXKMHbI, YTO TaKKEe MONMOXUTENBHO BIIUSET HA XXNU3HEAEATENBHOCTb MUKPOOPraHN3MOB
N, COOTBETCTBEHHO, YBENMMNYMBAETCS KONMMYECTBO 0Opa3oBaHHbIX NPOAYKTOB HE(PTEBLITECHEHNS.

B kOHTponbHLIX Konbax npu gobaeke K NnacToBbIM htongam akTMBHOIO Ma v KOMNO3ULMM aKTUBHOTO
una c MOSIOYHON CbIBOPOTKOW ra3oobpa3oBaHMe COCTaBUIO, COOTBETCTBEHHO, 360 1 544 mn, a Bpemsa agan-
Taummn 14 n 2 cyTok.

BrivsHue npeanoXxeHHON KOMNO3ULMK Ha KO3(P(PULIMEHT BbITECHEHUS UCCIEL0BanoCch Ha NMUHENHbIX
Moaensix nnacrta. B nopucton cpeae, cocTosLlen n3 KBapLeBoro necka, nocne HacbleHns Moaenemn nnacTto-
BOW BOJOW OCYLLIECTBMAMNM BbITECHEHNE BOA bl HEPTHIO MPU NOCTOSTHHOM Nepenaje AaBneHus 1 Temneparype.
B panbHenwem ans cosgaHnsa mogener 00BoAHEHHOMo nnacTta HedTb BbITECHANACH NacToBon Bogon. 3a-
TeM B MOPUCTYIO cpeay 3akayMBarnv KoMno3uumm buopeareHToB, B MEPBY0 MOAENb 3aKayumMBan KOMMNO3ULMIO
MC n A/ B cooTHoweHuu 1:2, a B nocnegytowme — komnosunumn AV ¢ gobaskoin, cooTBeTCTBEHHO, 5, 10, 15
n 20 % YO v mogenu 3akpbiBanvck Ha nepvog agantauum (5 cytok). [Nocne 3aBeplueHus nepvoga agan-
Taluu Mogenu OTKpbIBanNu 1 Yepes HUX NpokaynBanu nnactoByto Boay. Npouecc npogormkanu 4o nonyyYyeHns
Ha BbIXOAE YMcTon HedpTn. Ha pucyHke 2 nokasaHa 3aBUCUMOCTb KO3drLUMEHTa HETEBLITECHEHNS OT OOBb-
emMa 3aka4yaHHOro pabo4ero areHTa.

Kak BugHo 13 pucyHka, npu gobaeke 5 % YO k AU 3Ha4yeHne npupocTa koadpurLmeHTa BbITECHEHUS
cocTaBnseT 8 %. (kpuBasa 2) YeenudeHue konmyectsa YLLO B pactBope 6uopeareHTa go 10 % npmBoguT K
pe3KoMy [BYKpaTHOMY MOBbLILLEHWIO 3Ha4eHns An (kpuas 3). MNMpu gobaske 15 % YLWO k AU npmupocT koad-
duLmeHTa BbITECHEHUS MPUHUMAET MakCcMMarbHOe 3Ha4eHne, paBHoe 19 % (kpuBas 4). Takoe 3HaYNTENbHOE
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yBENMYEHNE MPOUCXOOUT TaKkKe B pe3yrbTaTe Pe3koro YMEHbLUEHUS MOBEPXHOCTHOIO HaTshKeHus buopea-
reHta npu gob6aeke YLO. NanbHelwee noebiweHne konmyectea YLIO B pacTtBope GuopeareHTa crnocob-
cTByeT HanbonbLlieMy yBenn4yeHuto koaddpuumeHTa HedpteBbiTecHeHUs (15 %) npu npokadke Ao 3x o6beMOB
nop nnacTtoBow Boabl (kpyBas 5). OgHaKoO KOHEYHbI NPUPOCT KO3 ULMEHTa HEPTEBLITECHEHNSA NOocne 6-Tu
06BbEMOB NpoOKaYKM NIIAcToBOW BoAbl AocTuraeT 18 %.

A, % 20

/r—‘14
18 ® 5

16 / o

14 1
; P

10

8 4

0 T T T T T 1

0 1 2 3 4 5 6
Va/Vn

PucyHok 2 — 3aBrcumocTb npupocTa KoadduumeHTa BblTeCHeHUs HedpTn
OT 06bema Npokaykun BoAbl MPU 3aKkayke B NOPUCTYIO cpeay:
1-MCu AU, 2-AN KN 5% YWO; 3— A 1 10 % YLILO; 4 — A 1 15 % YLIO; 5 — A n 20 % YWO

[ns cpaBHeHVs B NepByl0 Modenb 3akaumsanacb komnosuums MC n AN (kpueas 1). Kak BugHo mn3
pUCYHKa, yXXe Npu Npokadke ogHOro obbema nop BoAbl KO PULMEHT BbITECHEHNSI 4OCTUraeT MakCMMarnbHOro
3HaYeHUs. ITO MOXHO OOBACHUTL HU3KUM BpeMeHeM aJanTaumm MUKPOOPraHn3MoB K ycrnoBuam cpefbl. Ho
npv AarnbHenLWen npokayke Bogbl TEMN yBeNMYeHus KodddnumeHTa HedTEBBITECHEHUSA CHUXAETCA 1 Npu
LUeCTUKpaTHOM obbeme NpoKayvky NNacToBOW BoAbl 3HaueHue An coctasndeT 14 %.

Taknm obpasom, 3akadka komnosmumm AN ¢ gobaskon 10—15 % YLLIO no3sonsieT yBenmymTb KOHEYHbIN
KO3dhPULUNEHT BbITECHEHNSA HEP TN A0 19 %.

BbiBOoAbI

MpepnoxeH cnocob MMKPOOMONOrMYECKOrO MOBLILLEHUS HEPTEOTAAYM MiacTa NyTeEM 3aKkaykv B Kade-
CTBE NCTOYHMKA MWKPOOPraHM3MOB — aKTMBHOIO Mra, a B Ka4ecTBe cybcTpaTta Afis HUX — YITeBOLOPOLAHO-
LLerio4yHoro oTxoaa, B COCTaB KOTOPOro BXOAAT OpraHUyeckme CoenHEHNs, ABMAILWMECcs OONOMNHUTENbHLIM
NUTaHWEeM a1 MUKPOOPraHM3mosB.

HobaBka yrneBogopoaHoO -LLENOYHOro oTxo4a B KOMMO3ULMIO CnocobCcTBYET yBennyeHno pH cpeabl u
YMEHbLLUEHWNIO MOBEPXHOCTHOIO HaTAXEHUS.

OKcnepnMeHTanbHO YCTaHOBIEHO, YTO nMpu gobaeke 10-15 % yrneBo4OpPOOHO — LIENOYHOro 0TXoAa
yMeHbLLaeTCs BpeMs aganTtaumm MUKPOOPraHN3MOoB, yBENUYMBaAETCS 00bem 0Opa3oBaHHOrO rasa, a NnpupocT
KoadhdmumeHTa BbITECHEHNNA gocTuraet 19 %
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