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CeronHs akTyanbHa MpoOJjieMa 3arpsa3HEHUs] MOBEPXHOCTHBIX U MOJ3EMHBIX
BOJl PA3JIMYHBIMU XUMHUYECKMMHU BELIECTBAMHU, KOTOPBIE COJEPKATCSI B CTOKAX
NPOMBIIIJICHHBIX ~ Opeanpudatud.  Tak,  XapakTepHbIMU  3arpA3HSIOLIMMUA
BemecTBaMu pek KemepoBckol 00JacTH, KOHUEHTPALUM KOTOPBIX PETYIISIPHO
NPEBBIIAIOT  MPEACIBbHO  JOMYCTUMBIE B HECKOJIBKO  pa3,  SBISIIOTCSA
HepTenpoayKThl, (PEHONBI, COCTUHEHUSI a30Ta, *Keje3a, [[MHKa, MapraHia, Mejw,
B3BEIICHHBIC BEIIECTBA, Oprannyeckue coeaunenus no nokasarensim XIIK u BIIKs
[1].

YacTo HCMOIB3yeMBbI B MPAKTUKE OYMCTKU MPOMCTOKOB OHMOJIOTHYECKUUN
METOJI OCHOBaH Ha MCIIOJb30BAHUU JECTPYKTUBHBIX CBOWCTB MHUKPOOPTAaHUMOB.
[Ipu Ouosiornyeckoil OYMCTKE BOAA MPOXOJUT UYEpPE3 PEaKTOp, B KOTOPOM C
MIOMOIIBK0 MUKPOOPraHU3MOB IIPOUCXOAUT IPEBPALICHUE COACPKAIIUXCA B BOJE
3arpsI3HSIONMX MPUMECe B 0e3BpeIHbIE KOHEUHBIC MPOAYKTHI, TAKHE KaK JUOKCHU]I
yIJIEpOJIa, MUHEPAJIbHbIE COCAWMHEHUS W BOoJAA. M3 ypOBHS TEXHHUKM W3BECTHBI
pa3JIMuHble OMOPEAKTOPHI JJIsI OYUCTKU CTOYHBIX BOJI, TAKME€ KaK OMOJIOTHYECKHUE
(bUIBTPBI, OUOPOTOPHI, PEAKTOPHI C TICEBIOOKMKEHHBIM CJIOEM, a TAKKE PEAKTOPHI
C HEMOJBWKHBIM CJIOEM MU MOJABMKHBIM CJIOEM. bHOpeakTopsl mpeaycMaTpUBaIOT
WCMOJIb30BAaHUE B TIPOLECCE OYMUCTKH MATEPUATIA-HOCHUTENS, MPUYEM JIaHHBIN
MaTrepuana MpeayCcMaTpUBAacT BO3MOXKHOCTh pPOCTa HA €ro  IMOBEPXHOCTHU
MUKPOOPTaHU3MOB B BHJI€ OUOIIJICHKHU.

Hampumep, usBecteH Ouopeaktop [2], KOTOpBIA COAEPKUT pe3epByap,
OCHAILIEHHBIN CPEICTBAMU I0JBOJAA JJIS MOJAYM OYMIAEMOUW BOJBI U CPEICTBAMHU
OTBOJA Uil OTBEICHUS OYMIIEHHOW BOJBI, NPUYEM YKA3aHHBIM pe3epByap
3aKII0YaeT B cebe MaTepHa-HOCUTENb, MPEAyCMATPUBAIONINN BO3MOXKHOCTH
pa3BUTHS HAa HEM OWOIUJICHKU, MPUYEM YKa3aHHBIA pe3epByap OCHAIICH TaKXKe
CpeIcTBaMH TMOJA4YM CpPENbl, HECYIIeH pEeaKkIUOHHBIN Tra3, HEOOXOIWMBIN s
poLecca OYUCTKH, OTIMYAIOLIMICA TEM, YTO MONEPEYHOE CEUCHHUE pPe3epByapa
SIBJISIETCSL KPYTJIBIM WIIM JJUIMNTAYECKUM, IPUYEM CPEICTBA OTBOAA PACIIOIOKEHBI
B pe3epByape TakuM 00pa3oM, 4TO pe3epByap BO BpeMs IMpoliecca OYUCTKH, IO
CYyHIECTBY, 3allOJIHEH BOJOM, NPUYEM CPEACTBA MOJAYM TEKy4YeHd Cpemsbl
PacIioIoKEeHbl Ha CTEHKE pe3epByapa, MPUYEeM YKa3aHHBIM OMOpEaKkTop TakKkKe
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COJIEPKUT CPEJICTBA YIPABICHUS sl aKTUBALMKM CPEJCTB MOJAYH TEKYy4EH Cpelbl

TakuM 00pa3oM, YTO BpalICHUE MaTepUala-HOCUTENS, BOABI M CPEAbl, HECYIIEH

PEaKIMOHHBINA Ta3, MPOUCXOJUT BOKPYT OCH BpaIllEHHS, NPOXOASIIEH, IO
CYILIECTBY, YE€pE3 LICHTP MONEPEYHOT0 CEYECHHS pe3epByapa.

M3BecTHa yCTaHOBKA MHUKPOOMOJIOTMYECKOW OYMCTKH CTOYHBIX BOJ,
BKJIFOYAIOIIAsl KOPITYC, KOTOPBIM COCTOUT U3 JABYX 4YacTel. BepxHss yacts kopmyca
BBIITOJTHEHA B BUJE WIMHAPA, WIIA YCEYEHHOTO KOHYCA, MJIM YCEUYEHHOW MUPAMU/IbI
CO CITYCKAIOIIMMCS YIJIOM HaKJIOHA U MEPEXOJUT B HIKHIOKO YacTh B BHUJIE KOHYCa
WIM TTUPaMUJIbl CO CITyCKAIOIIMMCS YIJIOM HakjoHa. Kopiyc BbINOMHSAET QyHKIHIO
BTOPOl CEKIMU OTCTaWBaHHs. B Kopryce MmocinenoBaTebHO B BEPTHUKAIBHOM
HaIIPaBJICHUW MO XOAY ABWKEHHS CTOYHOW BOJBI CBEPXY BHHU3 PACIOJIOKEHBI
KaMmepa raiieHus MoToka, kKamepa aHa’ poOHOM 00pabOTKH BOJIbI, KaMmepa a’dpoOHOM
00paboOTKHM BOJBI U KaMepa, BKIIIOYAOIIAasl BTOPYIO CEKIMI0 oTcTanBaHusi. Kamepa
aHa’poOHOI 00pabOTKH BOJBI BKJIIOYAET MEPBYIO CEKIIMIO OTCTAUBAHUS C OJIOKOM
TOHKOCJIOWHOTO oOTcTamBaHusi. Kamepa a’spoOHOM 00pabOTKHM BOJBI CHaOXKeHa
CHUCTEMOW ad’pallid M HOCUTEISIMHU JJIsI UMMOOWJIM3AIMM MUKpPOOpTaHu3MoB. B
BBIXOJIHOM OTBEPCTUU TPyOOMpPOBOJIa TOABOJA HCXOJHOM CTOYHOM  BOJIBI
YCTaHOBJICH OTOOMHBIN IITUTOK, KOTOPBIN BHITIOJHEH B BHJIE KoJbla [3].

3a pyOeXOM HCIONB3YIOTCA PEAKTOPhl C TMCEBAOOKMKEHHBIM CIIOEM
sarpy3ku tina OKCHUTPOH (CILA, ®PI), XAM-®JIOV (Bemukobputanusi,
Opannust), AHTUKOHTAKTOP (Snonus), dunstper ®JIOITAK u BUOKAPBOH
(Opanuus), ABYXCIOWHBIE KOHCTPYKIIMM M OHOPWIBTPHI C PEUUPKYISAIUEH
(Amonus), ouopunstper OKCUIIOP u ®d3[ (CCCP), a Takxe OIU3KHE IO
TEXHOJIOTUU K 3aTOTUICHHBIM OMO(UIBLTpaM OTEYECTBEHHBIE OMOPUIHTPOBAILHBIC
coopysxenus [4].

OOmuMe HeAOCTaTKH OMNHCAHHBIX YCTPOWMCTB: HEAOCTATOYHAs CTENEHb
OYMCTKU BOJbI, TPOMO3JIKOCTh U CJIOKHOCTh COOPYKEHUM, CIOKHOCTh OUYHUCTKU B
CBA3UM CO CJOXKHOCTBIO KOHCTPYKILIMHM, BBICOKAas CTOMMOCTh (UIIBTPYIOLIEH
3arpys3Ku.

OCHOBHOM 3aJjadeil MCCIEIOBAaHUWA CTajl0 CO3/JaHUE YCTAaHOBKU JIJIA
OMOJIOTUYECKOM  OYMCTKM  TNPOMBIIIJIEHHBIX  CTOYHBIX  BOJ  YIPOIICHHOM
KOHCTPYKIIUH, C BHICOKUM Kau€CTBOM OYUCTKH BOJIbI TP YMEHBIIIEHUU CTOUMOCTH
OYHCTKHU.

VYcranoBka mpenctaBisieT coOodW  peakTop mpoTtoyHoro Ttwma. llpum
pa3paboTKe MOJIEITHLHOW YCTAaHOBKU 32 OCHOBY B3SIT THI PEaKTOpa C HETOBUKHOM
ouorieHkoi. B aToM ciyuae Gmomacca MUKpOOPTaHU3MOB PACTET HA TMTOBEPXHOCTH
Hacanku. Hacagka [n0MKHA UWMETh BBICOKYHO VYACIBbHYI0 MOBEPXHOCTh JJIA
VBEJIMYCHUS TUIOMIAIU, MPUTOTHON JUISI POCTa MHUKPOOPTAHU3MOB, U OOJBIIYIO
MOPUCTOCTh, CIIOCOOCTBYIONIYIO MPOXOXKACHUIO BO3AyXa W >KHIKOCTH. BxomHou
MOTOK CTOYHOM KUJIKOCTH, MIPOIICAIICH peaBaApUTEILHOE OTCTauBaHUE, BBOIUTCS
C TIOMOIUIBIO PacHpeeTuTENBLHOTO YCTPOMCTBA.
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JIisi TIOBBINICHHSI TTPOW3BOAUTEIIBHOCTH CHCTEMBl OYHCTKM HaMU BBIOpaH
PEXKUM PEIUPKYIAIUA. PenupKymsaius BKIt0UaeT pa30aBiieHHE BXOJHBIX CTOKOB
BBIXOJTHBIMU CTOKaMu. [Ipu 3ToM KOADGUIMEHT PErUPKYISAIHN ObUT MTOCTOSTHHBIM
u coctaBui 1:1.
Jlyst cOOpKM yCTaHOBKHM OBLIM BBHIOPAHBI IJIACTUKOBBIE €EMKOCTH 00beMoM 10
1. Kaxkiasi eMKOCTh 3aKpBhIBA€TCSI KPBIIIKOM I YMEHBIIICHUS! UCTIAPEHUST BOJBI U
YCTpaHEHHUs 3amaxa. YCTaHOBKAa HAXOJWTCA Ha CIEHHUAJIbHOM CTEHIE B BHU/IC
KackaJla €MKOCTEH Ha pa3HbIX YPOBHSX, YTO IO3BOJSAET KUJIKOCTH CTEKATh U3
OJTHOM €MKOCTH B JPYIyI0 uepe3 TPyOONpOBOJLI C MOMOIIBIO PETYIHPYIOIINX
YCTPOUCTB (KpaHOB).
OOt BUJT yCTAaHOBKH TTOKa3aH Ha PUC.

Puc. Obwuii 6uo sxcnepumenmanbHoU YyCmarno8Ku 0151 OYUCKU NPOMCHIOKO8

YcranoBka paboraer cieayroumMm oOpasoM. CTouHas Boja 3alMBaeTCs B
npueMHBI 0ak, W3 MPHEMHOro 0aka KHIKOCTh MOCTYIAaeT 4epe3 TPyOOorpoBO
HEOUYHUIICHHON BOJBI B PACIPEACIUTEIILHOE YCTPOMCTBO U B O6aK OMOJIOTHYECKOM
O4uCTKU. B Oake OMOIOTMYECKOM OYMCTKH MMEIOTCS BEPXHSAS M HIDKHSS CETKH,
MEXIy KOTOPBIMHU pacrojaraeTcsi HacaJo4Hbli MaTepuail C OWOIUIEHKOH U3
aKTUBHOTO uja. HeounieHHas crouHas Boja U3 paclpeleuTeIbHOTO yCTPOICTBA
poTeKaeT 4Yepe3 HacaJouyHbI MaTepHal, I/Ie OYHUINAETCS 3a CYeT JesTeIbHOCTH
MUKPOOPraHU3MOB OMOILJICHKH, 3aTeM dYepe3 TpyOompoBoJ momagaeT B Oak s
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mpuemMa BOAbl Tocie Ouonornueckoi oumctku. W3 OGaka Boma mocie

OMOJOTHMYECKONH OYMCTKH Yepe3 TpyOOIlpOBOJ IHUPKYIALUMWU BOABI IOAAETCA
ITOMIION MO/ JABJICHUEM B PACIIPEAECIUTEIBHOE YCTPOMCTBO.

TpyOonpoBox mnepenuBa MpeAHa3HAYeH [UIi TOro, 4TOOBI U30eXkaTh
MepesnBa KUJIKOCTH yepe3 Kpail 0aka Ouosornueckoid ounctku. g ordbopa mpod
BOABI Oak Jns TMpuemMa BOABI IOCiIEe OWOJIOTUYECKOM OYUCTKUM CHAOXKEH
npo6ooTOopHUKOM. sl cliMBa OYMIIEHHOW BOJbl YCTAHOBKA HMEET BEHTHIIb.
VYcranoBka cHaOxeHa OJIOKOM mnuTaHus, npeoOpasyronmm 220 B 12 B. Takke
UMEEeTCsl aKKyMYJISITOpHasi OaTapesi JJisi pe3epBHOTO muTaHus. Beibop ncTouHMKa
NUTAaHUSL U CKOPOCTh MMOJA4d BOJbI MOMIION YIpaBisieTcs OJOKOM YIpaBiICHUS
nomnoi. J{s aspanuu KuaKocTd B 0ak OMOJOTUYECKONM OYUCTKUA BBOJUTCS LIJIAHT
C BO3IyXOM, I[I0JIaBaéMbIM OT Kommpeccopa. JlaboparopHas ycTaHOBKa
pacnoJIoKeHa Ha CTEH/IE.

[IpoBeneHbI UCTIBITAHKS YCTAHOBKH.

B skcnepuMeHTE HCIONB30BaJICd AKTUBHBIM MJ OYHUCTHBIX COOPYKEHUU
OAO «Koxkcy». CTtouHbIE€ BOJBI, MOCTYIIAIOIMIME HAa OYUCTHBIE coopyxkeHust OAO
«Kokcy, coaepxar deHosn B koHueHTpauu 180-425 mr/n, cMoaucCThie BeElIeCcTBa
(36-120 mr/mn), mupuaus (29-135 mr/m), poaaHuIbl, aMMHAK, THAHUIBL U JIP.

[Ipomecc IPOBOMIA B HECTEPHIIBLHBIX YCIOBUSX IIpu Temmepatype 18-20°C.

B BomompoBogHYI0 BOAY [UIsI 3KCHEPUMEHTOB J00aBIISIIM  (EHONT B
koHueHTparuu 500 mr/n. B kadecTBe MHHEpPaIbHBIX MCTOYHUKOB MHUTAHMS IS
MUKpPOOPraHU3MOB B OYMINAEMYIO BOAY J00aBJISUIM aMMOHUNHBIN a30T B pacuere
40 mr/n m docdarsl B pacuere 16,5 mr/a. B kauectBe mMMoOuiIm3aTropa B3siTa
COJIOMA, KOTOpAs 3arpy’kajlaCh B IIPOMEKYTOK MEKIY BEPXHEU U HUXKHEU CETKOU
0aka OMOJIOTMYECKOW OYHUCTKH, T.€. UCHOJIb30BANIACh OJJHOBPEMEHHO KaK Hacaika
st ouodpunetpa. ConoMmy mnepen 3arpy3kod B 3KCIEPUMEHTANIbHYIO YCTaHOBKY
BbIMAUYMBAJIM | CYyTKM B aKTUBHOM HJIE, pa30aBJIEHHOM BOJIOIPOBOJHON BOJIOM.

[lepuon mponecca O4MCTKU cocTaBuil 3 cyTok. [IpoObl o4MIIEHHON BOJIBI
oTOMpanuch Kaxable CyTKH. BbUT MpoBeneH aHaliW3 Ha colepkaHue ¢eHouna,
0OIIyI0 YHCIIEHHOCTh MUKPOOPraHu3MoB. OOIIyI0 YHCIEHHOCTh MUKPOOPTaHU3MOB
onpenensum yamedHbiM MetogoM Koxa. [IpoObr oTOupanu u3 6aka 6Moa0ruyeckon
OYMCTKH, B KOTOPOM HAaXOJMTCS HACaJOYHbIH MaTepual ¢ OHOIUICHKOM.
Omnpenenenve (eHona B BOAE MPOBOIMIM (POTOKOJIOPUMETPUUECKHM METOIOM.
[TpoOb1 Bosb! AJist onpenienieHus heHona Opaiu ¢ MOMOIIbI0 IPOOOOTOOPHUKA.

Pe3ynbpTaThl SKCIEpUMEHTA MPECTABICHBI B Ta0.

UKCIEHHOCTh MUKPOOPTaHU3MOB B XOJ€ IKCIIEPUMEHTA PACTET, YTO TOBOPUT
00 MX XOpomIeH ajanTaluy K 3arps3HEHHON (PEHOJIOM BOJIE 3a CUET CO3JaHUs
OJIarOMpUATHBIX ~ YCJIOBUM  (MHHEpajbHasi  TMOJKOPMKA,  JIETKOYCBOSIEMBIN
OpraHuyYecKuil cyocTpaT B Bue cosioMbl). KoHuieHTpanus ¢eHosna B mpodax BOIbI
cHu3wiack. Ha 3-u cyTku cTrenenb O4uCTKH BOJbI OT (peHosa cocrapuiia 78 %.

Tabmnurza.
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JInHaMMKa YMCIEHHOCTH MUKPOOPTaHU3MOB B CTOYHOM BOJE B IIPOLIECCE €€
OYHUCTKHU U KOHIIEHTpaluu (peHosna B mpodax OUMIICHHON BOJIBI

Bpemst  ot6opa | UncaeHHOCTH Conepxanue CreneHb OYMCTKH,
npoo, cyT MUKpPOOPTaHU3MOB, | peHora B mpoode, | %
KJICTOK/MJI MT/JT
HcxoaHoe 2,3x108 500+2,4 0
3HAYCHHE
2 4,7x108 249+2.1 50,2
3 5,4x108 110+1,4 78

Takum o0Opa3om, Oblia pa3zpaboTaHa U coOpaHa HSKCIEpUMEHTATbHAS
nabopaTopHasi YCTaHOBKA JJISl TPOBEACHUS IKCTIICPUMEHTOB TI0 OYHCTKE CTOKOB B
MIPOTOYHON BOJIE, pabOTArOIIas B PEKUME PEITUPKYIISIIHH.

[IpoBeneHbl UCTIBITAHUS SKCTIEPUMEHTAILHON YCTAaHOBKH C MCHOJIB30BAHHEM
B KaueCTBE HACAJIKM PACTUTEIBHBIX OCTATKOB (COJIOMBI) C UMMOOMIIM30BAaHHBIMH HA
HEW MUKpPOOpPraHM3MaMH aKTUBHOTO Miia OYUCTHBIX coopyxkeHuid OAO «Kokey.

HccnenoBanus moka3aid BO3MOXKHOCTh IIpoBeieHUus YOPEKTUBHON OUYUCTKH
BOJBl B PEAKTOpPE MPOTOYHOTO THUMA C MCIOJIH30BAHMEM B KAa4eCTBE HACAIKU
PACTUTENBHBIX OCTATKOB (COJIOMBI).

B kauecTBe HacagKku MCHOJB3YETCS PaCTHTENbHBIM MaTepuan (cojioma), Ha
KOTOPBIX  3aKperursieTcsl OWOIUIGHKAa —  KOHCOPIIMYM  MHKPOOPTaHHU3MOB-
JIECTPYKTOPOB. Hacagounsii MaTepua SIBITSICTCS OJTHOBPEMEHHO
MMMOOWIM3ATOPOM JIJIT MHUKPOQIIOPHl M JOCTYITHBIM JIJII MHUKPOOPTaHHU3MOB
MCTOYHMKOM  JIETKOYCBOSIEMBIX  IMHTATEIBHBIX  BEMIECTB, UYTO  TO3BOJISICT
MHKPOOPTaHHU3MaM JIeT4Ye aJanTHPOBATHCS K BBICOKUM KOHIICHTPAIIUSIM TOKCHYHBIX
3arpsI3HSIONIMX BEMIECTB M JIOCTHYh BBICOKOM CTENMEHW OYHCTKH CTOKOB OT
OPTraHUYECKUX ITPUMECEHU.

Takoe KOHCTPYKTMBHOE pEIIEHWE YCTAHOBKM W TMPUMEHEHHE B KayeCTBE
HACaJOYHOTO MaTepuaja paCTUTEIbHBIX OCTATKOB IIO3BOJISIET  TOBBICUTH
3¢ (PEKTUBHOCTh OYUCTKH CTOYHBIX BOJI OT TPYIHO pasjlaraéMbIX OPTaHHUYECKUX
npuMeceii, TMOBBICUTh YCTOMYMBOCTH YCTAaHOBKM B  OKCIUTyaTallud, JaeT
BO3MOXHOCTh  NPUMEHEHUS TP  TOCTPOMKE  YCTAaHOBKM  JICHIEBBIX U
JIETKOIOCTYITHBIX MaTEPHAIIOB.

Cnucok aureparypsbl:
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