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YcraHOBKa NS W3BICUCHUS OHONOTHYCCKM AaKTHBHBIX BEIIECTB W3 OPTraHUYECKOTO  CHIPHS
TIO3BOJISICT HpOl/ISBOJIl/ITb 3KCTpaKHI/IIO OpFaHI/I'-IeCKI/lX KHUCJIOT, FyMI/IHOBbIX BCHICCTB, 6HO(1)J13BOHOI/IL[OB,
MONTUCAXapUA0B W JPYTHX TIONE3HBIX BEIIECTB HEMOCPEACTBEHHO W3 IPHUPOAHOTO CHIPHI, 0€3
HCIIOJIb30BaHUs KUCIIOT, IEJI0UEH U IPOYUX PaCTBOPUTENECH. YCTaHOBKA COACPIKUT PE3EPByap-aKTUBATOP
JKHUJKOCTH, OTPAXKAIOLIYIO IIACTHHY, OJIOK yIpaBJIeHHsI C KOHTPOJIbHO-U3MEPHUTEIBHBIM 000PYI0BaHUEM,
OTIPENISISIIONTHA  UINTETFHOCTh IMKJIA O0O0pa0OTKM, BO3IYIIHBIM KOMIIPECCOp, COENWHEHHBIA C
TeHEepaTOpOM HMIYJIBCHOTO TOKA, MPU ATOM TE€HEpaTop UMIYJIBCHOIO TOKAa COEIUHEH C PErylsiToOpoM
3a30pa TJIABHOTO pa3psHHMKA, KOTOPBIM, B CBOI Ouepellb, COCAMHEH C TJIABHBIM Pa3psAHHUKOM,
YCTaHOBIICHHBIM B pe3epByape-aKTUBATOpE >KUIKOCTH, B HIDKHEH YacTH KOTOPOTO WMEETCS CIMBHOM
naTpy0OK, HANPAaBISIONIUN OTOK 00pabOTaHHOW JKUAKOCTH B PE3epBYap-HAKOIHTENb JKUIKOCTH, MPH
9TOM OTpaXkarollel MIaCTUHOMN SIBIISETCS THUIIIE KOPITyca pe3epByapa-aKTUBATOPA KUIKOCTH WU HIDKHSS
4acTh KOpIyca pe3epByapa-aKTHBaTopa >KHAIKOCTH, a BHUXpeoOpa3HOe IBIDKEHHE oOpabaThIBaeMOi
JKUJIKOCTH 00ECTIeUnBACT KPBUIRUATKA, YCTAHOBJICHHAS BHYTPHU pe3epByapa-akTHBATOPA XKHUIKOCTH.
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YcTanoBka I SKCTPAKIIUH OMOAKTHBHBIX BCIICCTB U3 OPTaHUYCCKOI'O ChIPbA

VYcraHoBKa A W3BICUEHUS  OWMOJIOTMYECKM  AKTUBHBIX  BEILECTB U3
OPraHUYECKOTO ChIPbsl MO3BOJIAET MPOU3BOAUTH HKCTPAKLMIO OPraHUYECKUX
KHACJIOT, TYMHWHOBBIX BEIIECTB, OWO(IABOHOMIOB, MOJUCAXaPUAOB M JIPYTHUX
MOJIE3HBIX BEIIECTB HEMOCPEACTBEHHO U3 MPUPOJHOTO CHIPhs, 0€3 UCIONb30BAHUS
KHCJIOT, IIEJI0Ye M Mpouux pacTBopuTenei. BeiectBa u3BNeKarOTCA B
€CTECTBEHHOM, HATUBHOM BHIE, 0€3 XMMUUYECKOH MOoaAn(UKALINHN, B THAPOPHIEHOM
COCTOSIHUM B BHJI€ BOJHBIX pacTBOpPOB. M300pereHrne MOXKET MPUMEHSATHCS B
0071acTH CEIBCKOTO XO035iCTBa, (PApMaKOIOTHH, MUIIEBON MPOMBIILIEHHOCTH, B
TEXHOJOTHUAX  3JEKTPOTHAPOAMHAMHAUYECKOTO YAApHOTO  pa3pyLIeHHs,
obe33apakMBaHUA W CMENIMBAHHUS YaCTUIl OPraHMYECKOTro BemiecTBa (Topd,
yroJib, TEJIOW/bl, APEBECHHA, APEBECHas 3€JeHb W T. [J.) C BOJOU A
NOJIyYeHHSI BOJHBIX PAaCTBOPOB OWOAKTHUBHBIX BEIIECTB ILIMPOKOrO CIHEKTpa
NPUMEHEHUS.

N3BecTHBl cOCOOBI, KOTOPbIE NMPUMEHAIOTCA 7 WU3BICYEHUS TYMHUHOBBIX
BEILLECTB U3 MPUPOJHBIX 0OBEKTOB, OKa3bIBAIOIINE CYLIECTBEHHOE BIUAHUE KaK
Ha KX COCTaB, TaKk M Ha cBoiicTBa. Tak, M3BECTEH CHOCOO NPUTOTOBJIECHUSA
KUAKUX KOPMOB M YCTaHOBKA JJIS €T0 OCymiecTBIeHUs (mareHT PO 2316227),
B KOTOPOM TMPHUTOTOBJICHHE T'yYMHWHOBBIX KHCIOT M TyMmMaroB W3 Topda uau
OypoTo Yriisf OCYMIECTBISAIOT MyTeM KaBUTAIMOHHOTO JUCTIEPTUPOBAHUS Topda
unu Oyporo yrjis B BOJHOM PacTBOpPE IIEJIOYEH [0 TNOJHOrO0 BBIXOAA
TYMHUHOBBIX KHACIIOT € MOCJIEAYIOMNUM MOJIYyYEHHEM TYMaTOB.

[IpuMeHsis  IIENOYHYIO  SKCTPAKIHIO  TYMHUHOCOAEPXKAIIMX  JAOHHBIX
OTJIO)KCHUW, CJIAHLEBBIX MJIM OCAaJOYHBIX MOPOJ, MOCHE HECKOJIbKHX
XUMUUECKUX TMpeoOpa3oBaHui, MTOOMBAIOTCA AOCTYMHOCTH pPsAJa TYMHHOBBIX
BemecTB. OAHAaKo, MPU XUMHUYECKON 5KCTPAKIMU TYMHHOBBIX MPENaparos,
paspylaerca MX NPUPOAHAs CTPYKTypa. B mpouecce HW3BIE€YEHUS NPUPOIHBIE

KHCJIOTBI CTAHOBATCA COJIAAMH IICIIOYHBIX MCTAJIIIOB.



Jlnst 06paboTku BOO-TOP(PSAHOTO MOTOKA U3BECTHO YCTPOMCTBO AECTPYKIIUH
yIJIEBOOOPOAOB M CIOCOO €ro MNPUMEHEHHUS B KAUECTBE JECTPYKTOpa
YIJI€BOAOPOAOB MYyTEM AKyCTHUYECKOrO PE30OHAHCHOTO BO30YKICHUS BUXPEBBIX
NOTOKOB  mpoaykToB  (marent P® 2392046), B  KkOTOpOM, KpOME
KaBUTALlMOHHOTO TPOLECcca, HCHOJb3YIOTCS Ta30CTPYHHBIE T'€HEpPATOpHI,
HACTPOCHHBIC HA 3aJaHHbIe YacTOTHl. C TOMOINBIO BHUXPEBBIX W CTPYHHBIX
MPOIECCOB B TOTOKE MHOT0(A3HOTO MPOAYKTA, B KOTOPBIE ra3 BBOJAUTCS Yepe3
ra3oCTPyHHBIE TEHEPATOPHI, BO3MOXKHO JOCTH)KCHHE BHICOKOW WHTECHCHUBHOCTH
aKyCTHUYECKOW O0OpabOTKM W TOJIydCHHUS BEIICCTB C HOBBIMH CBOWCTBAMHM.
Henoctatkom cnocoba ABAAETCS BRICOKOE COOTHOIICHUE 3aTPAU€HHON SHEPTUU
Ha eIUHUIY 00bEMa 0O0pabOTAHHOTO CHIPHA.

N3BecTHa ycTaHOBKA ISl TPOM3BOJICTBA OPTAaHMUECKOTO YI0OpeHUs (CM.MaTeHT
Ha m3oOperenue No2746546), koropas BeiOpaHa B KadyeCTBE OJMKANIIETO
aHajora, MPOTOTHNA, U KOTOpasg COACPKUT 3arpy30uHblii OyHKEp, O03aTop
Topda, pe3epByap-aKTUBATOP XKUJAKOCTH, TPA3CBON HACOC, EMKOCTh JJIS IIIaMa,
HAKOMUTEIbHYI0 €MKOCTh, OJIOK YIMpPaBJICHUS C KOHTPOJIbHO-U3MEPUTEIbHBIM
o0opyn0oBaHUEM, BO3AYIIHBI KOMIIPECCOP, COCAMHEHHBIM C TEHEPATOpOM
UMITYJIbCHOTO TOKA, MPU 3TOM T€HEPATOpP MMIYJIBCHOTO TOKA COEAMHEH C
IJJABHBIM ~ Pa3psSOHUKOM,  YCTAaHOBJICHHBIM B  pe3epByape-aKTHBATOPE
oOpabarbiBaeMOM )KUJKOCTH, B KOTOPOM PACMOJIOKEHA OTpakaroias MiacThuHa,
IIPH 3TOM pe3epByap-aKTUBATOP 0OpadaThiBaeMOM KHMAKOCTH B HHMXKHEH CBOEH
YacTH COEJUHEH Yepe3 MNaTpyO0OK C TpsA3EBBIM HACOCOM, KOTOPBIH B CBOIO
ouepeqlb COCIUHEH C BJIEKTPOYNpPABIAEMbIM KJIAIAHOM, HAMPABJIAIOIIAM MOTOK
BOJIbI C BBIXOJIa TPSA3EBOTO HAacoca WM OOparTHO B pe3epByap-aKTUBATOP
KUJKOCTH  Uepe3  3aKPEIJICHHBIM  TAHTCHIMAJNbHO  Marpy0OK  WIH
HAMpaBJIAIONAM TOTOK BOAB B THAPOIMKIIOH, HAMPABJIAIOMAN IIJIaM B
€MKOCTh Ui [IIaMa, a TMOJy4eHHOe BOAHO-TOp(dsHOEe ymoOpeHue B
HAKOMUTEIbHYI0 €MKOCTh WJIM MOTPEOUTENBCKYIO Tapy. YCTAHOBKA COJEPKHT

JIEHTOYHBI KOHBEHEpP C BECOBBIM n03aTopoM Topda. YcTaHOBKA COAEPKHUT



JATYUK TOJIOKCHUS KPBILIKA 3arpy304HOro OyHKepa. YCTAHOBKA COJECPXKHUT
JaTYUK MOJIOKEHHUS KPBIIIKU F€HEPAaTOPa UMITYJIbCHOTO TOKA.

B ommume ot aHamoroB, B KOTOPBIX OCYIIECTBIACTCA KOMOWHAILMA
MEXaHWUYECKOW THUAPOJMHAMUUECKOH 0O0pabOTKM BOABI C MOCIEAYIOIINM
BHIILECJIAYMBAHUEM CMECH, B TMPOTOTUINE MPOU3BOAMUTCI OAHOCTAMUKHASA
obpaboTka W CXOTHBIX KOMITOHEHTOB ChIpbs u BO/IbI B
ANEKTPOTUAPOIUHAMUYECKOM aKTUBATOPE. B NPOTOTHUTIE
ANIEKTPOrUAPOUHAMHUYECKasds 00paboTka CMECH MPUBOJUT K HM3MEHEHHIO €€
(PU3UKO-XUMHUUYECKUX CBOWCTB, oOecrmeumBas TEM CaMbiM KadyeCTBEHHOE
u3BjicueHue Topda TymMaTroB C BBICOKOH OHMOJIOTHUECKOW AaKTHUBHOCTHIO.
[ToBwimenne >¢PpheKTUBHOCTH O0OpaObOTKH CHIPhS TMPOWCXOAUT 3a CUET
NPUMEHEHHUSA  BJICKTPOTHAPOAMHAMUUECKON  0OpabOTKM  O30HMUPOBAHHOMU
BOJIHO-CHIPhEBOM cMecu. B ymapHoi#i BoiHe morudaroT OaKTepUH, CIOPHI H
MHUKPOOPTaHU3Mbl, CMECh CTAHOBUTCS CTEPUJIbHOW, pa3pyLIAOTCA KOMKH U
TPaHyJbl, PACHICTUIAIOTCS  TMOJUMEPHBIE  (OPMBI  KUPOB, MPOUCXOIUT
nedparMeHTanus MOJICKYJI MPUPOIHBIX BEIIECTB HA (PYHKIIMOHAJIBHBIE TPYIIIBI
MEHBIIETO pa3Mepa, YTO NPUAAET UM MOBBIIMICHHYI) XUMHYECKYI) aKTUBHOCTH
U CBOMCTBA pacTBOpEeHUs B BoAe. B 3aBHCMMOCTM OT KaBUTAUMOHHOM
MPOYHOCTH YACTHUI[ MMPOUCXOJAUT UX HM3MEJIBUCHUE W Pa3JICICHUE CPOCTKOB Ha
OT/ACIbHBIE 3€pHA, CBA3aHHBIC MEXIAYy COOOW CHJIAMH CJIMIAHUS, CIECKAHUS,
cnaitnoctu. Ilpu »ToM B dYacTUlaX MOJA BO3JACHCTBUEM YIApPHBIX BOJIH
MPOUCXOJUT PA3JI0KEHUE ChIPbsl HA MNTYOOKOM CTPYKTYPHOM YPOBHE.

OnHako HENOCTAaTOK NPOTOTHNA 3aKJII0UaeTcss B TOM, 4YTO B Cliydae
WCIIOJIb30BAHUS KPYMHOW (DPaKIU¥ CHIPhA WU BSA3KOM, TYCTOW MACCHI CHIPHS
BO3MO’KHA 3aKyIOpPKa BXOAHOI0 TPyOOIMpPOBOAA rpA3€BOro Hacoca. B mporotune
napabofivueckas OTpakarolllasg IUIACTMHA YCTAaHOBJEHA B paiioHe paspsaa Hu
UMEHHO B 3TOH '"damie" HaKalIuBaIOTCS KPYIHBIE 4YacTUIlkl cMecHu (Topda) u
H30JIUPYIOT 3a30P, BO3HHMKAIOT IMPOMYCKH Pa3psaaoB, CHHKAETCA 3(HEKTHBHOCTH

skcTpakuu. KpoMe 31oro, pasmeiieHrue oTpakarolel NiacTUHbI, KaKk YKa3aHO B



MPOTOTUNE, MOXET TMPHUBECTH K Pa3dyBaHUIO OOKOB KOpIyca aKTHUBAaTropa.
VYKa3zaHHbIE HENOCTaTKW MPUBOJAT K BBIHY)KJICHHOW OCTAaHOBKE PadOTHI
YCTPOUCTBA.
3agaueit n300peTeHUs SABIACTCS MOJYYEHHE BOJHOIO PAcTBOpa MPUPOIHBIX
OMOJIOTMUECKUA AKTHBHBIX BELIECTB JIA MOCIEAYIOIIEro MX pasaeieHus aubo
KOMIUIEKCHOTO UCTIOJIb30BAHUS C IIIMPOKUM CIIEKTPOM MPUMEHECHHUS.
TexHUUeCKUM pE3yJbTaTOM SIBJISIETCA TMOBBIIICHUE HAAEKHOCTH PaOOTHI
YCTAHOBKHU ISl SKCTPAKIUK OMOAKTUBHBIX BEIIECTB U3 OPraHUYECKOTO ChIPhs, B
TOM YHCJIe ¢ OOJIBIIIMM AUANA30HOM BA3KOCTH U I'YCTOThI 00padaTbiBa€MOM MaccChl.
TexHuueckuil pe3ysabTaT AOCTUTAETCA TEM, UYTO YCTAHOBKA ISl SKCTPAKIUU
BEILIECTB U3 OPraHUYECKOTO ChIPbsi COJACPKUT PE3EPBYap-aKTUBATOP KUJKOCTH,
OTPAXKAMOIIYIO IUIACTUHY, OJIOK YNpaBJCHUSA C KOHTPOJIbHO-U3MEPUTEIbHBIM
000pyAOBaHUEM,  ONPEACIAIIAN  JJIUTEIBHOCTh  LHUKJIA  00paboTKH,
BO3JYLIHBI KOMIIPECCOP, COCAMHEHHBIH C T€HEPAaTOPOM HMIYJIBCHOTO TOKa,
MpU 3TOM TE€HEPATOpP HMITYJIbCHOIO TOKA COEAWHEH C PEryJIsaToOpoM 3a3opa
[JJABHOTO pa3psAHUKA, KOTOPbIA B CBOK OuU€pelb COCIWHEH C [JIaBHBIM
Pa3pAIHUKOM, YCTAHOBJICHHBIM B pPe€3€pByape-aKTUBATOPE KUAKOCTH, B
HU)KHEH 4acTH KOTOPOTO MMEETCS CJIMBHON marpyOOK, HAMpaBJSIOMIMN MOTOK
00paboTaHHOW J>KUAKOCTH B PpPE3epByap-HAKOMUTENIb >KUIAKOCTH, IPH HSTOM
OTpakarollled TNJACTUHOW SBJISAETCS AHUIINE KOpIyca pe3epByapa-aKTHUBATOpa
XKUJIKOCTH WJIA HUXHSAA 4YacTh KOpIyca pe3epByapa-akTUBATOpa >KUAKOCTH, a
BUXpeoOpa3Hoe  JBHM)KCHHE  oOpalarbiBaeMOi  JKHJKOCTH  00€CIeurBacT
KPbLIBYATKA, YCTAHOBJICHHAA BHYTPU pE3€PBYapa-akTUBATOPA KUJAKOCTH.
CnuBHON maTpyO0OK pe3epByapa-akTHUBATOpAa XUAKOCTH HANpPABJSAET MOTOK
00pabOTaHHOW KUJIKOCTH B PE3E€pBYyap-HAKOMUTENb >KUAKOCTH, M3 KOTOPOTO
obpaboTaHHas XUAKOCTh MOMAETCS HACOCOM HA MEHTPUEYTY HEMPEPHIBHOTO
JNEUCTBUA JJis pasacieHuss oOpabOTaHHOM JKMIAKOCTH Ha YTHIU3UPYEMYIO
OCaJI0OUHYK0 MAacCy U TOTOBYKO TMPOAYKLUHIO, KOTOpas HAKAlJIWBAEeTCS B

HAKOIMMUTEIIBHON EMKOCTH g TOTOBOW MNPOAYKUMH W Jajee C TOMOIIBIO



Hacoca, MUuTammero (acoBOYHYIO JIMHUIO, MMOCTymaeT Ha (hacoOBKY.

VYcraHoBKa ISl SKCTPAKIMKM BEIIECTB M3 OPraHUYECKOTO CHIPhA MOXKET
COIEp)KaTh JICHTOYHBI KOHBEWEP C BECOBBIM J103aTOPOM OPTaHHUYECKOTO
CBHIPbA.

YcraHoBKa IS OKCTPAKIMKM  BEIIECTB M3 OPraHUYECKOTO CBHIPhSI MOXKET
cojaep)kaTh 3arpy304HbI OyHKEp ¢ KPBIIIKOW W JAaTYWK TOJOKCHHUS KPBIIIKH
3arpy304Horo OyHKepa.

YcTaHoBKa U AKCTPAKIIMK BEIIECTB M3 OPTAaHWYECKOTO CBHIPhS MOXKET
co/epKaTh MAaTUYMK TMOJIOKEHUS KPBIIIKH TeHepaTopa UMITYJIbCHOTO TOKA.

VYcTaHoBKa JUIS AKCTPAKIIAK BEIIECTB M3 OPTAaHWYECKOTO CBHIPhS MOXKET
ColepKaTh JOCTATOYHOE KOJWYECTBO HAKOMHUTEIBHBIX EMKOCTEH, B KOTOPBIX
MPOU3BOJAUTCS OTCTAUBAHWE OCATOYHONW MACCHI.

VYcTaHoBKa JUIS AKCTPAKIIMK BEIIECTB M3 OPTAaHWYECKOTO CBHIPhS MOXKET
colepkaTb Ha BBOJE CHIPbS B  pE3epByap-aKTUBATOpP KAPTPHIK C
GunbTpyIomed CEeTKOW, MCKTIOYAIONUMKA TTonafanue B 00padaTbiBaeMylo Maccy
MOCTOPOHHUX MEXAHWUYECKUX BKIIIOUEHWH, KOTOPHIE MOTYT MPHUCYTCTBOBATH B
MOJAAaBAEMOM ChIPbE.

YcTaHOBKA KPBUIBYATKH, OOpa3ylollel MOTOK BUXPEBOIO JABUXKCHUSA CMECH,
KOTOPBI CMBIBA€T OCQJOK W3 30HBI paspsAga, CHUMAeT OrpPaHWYCHUS Ha
IPAHYJIOMETPHUIO CBIPhSA M HCKJIIOUAET BEPOSITHOCTh MPOOJIEM OCTAaHOBKH
paboThl HW3-32 BEPOSATHOTO TPOMOOBAHWA BXOJHOTO TPyOOTPOBOAA TPSI3EBOTO
Hacoca, Kak 3TO UMEET MECTO Y MPOTOTUTA B CAydae WCIOJb30BAHUS KPYITHOU
(paKkIum CHIPHS VI HA3KOTO 3HAYCHUS THUAPOMOTYIIA.

CoBMelenne oTpakaromiei MIaCTHHB W JHUIINA PE3ePByapa aKTUBATOPA WU
pasMeleHne  OTpakaroler  IUIAaCTUHBL B HWJKHEW  4YacTU  KopIyca
pe3epByapa-akTHBATOPa XUJKOCTH MPUBOAUT K OTPAKEHHUIO yAAPHOW BOJIHBI B
IIEHTP KOpIyca, B IEHTP MAacChl JKHJIKOCTH, YTO TMO3BOJISIET W30€kKarh pHCKA
nedopmarnuu Koprmyca, OCTaHOBKH PabOTHl yCTPOWCTBA, YTO CIMOCOOCTBYIOT

HaAEXHOU padoTe yCTPOHUCTBA.



[Ipumep BRIMOTHEHHS MPEAIOKEHHOTO TEXHUUECKOTO PEIICHUS TTPEACTABICH
Ha ¢ur.l - GoK-cxeMe yCTaHOBKH.

YcTaHOBKA COAEPIKUT: PE3€pPBYyap-aKTUBATOP XKUAKOCTH |, mpeaHa3HAuYCHHBIH
JUIS CMEIIMBAHUSA M SJEKTPOTUIPOJAMHAMHUYECKOW 00pabOTKM BOAHOW CMECH,
3arpy304HbIi OyHKEp 2 ¢ KPBIMKOW 3 M JAaTUYMKOM 3aKPBITOTO IOJOKCHHS
KPBIIIKH 4, 103aTOp CHIPhA 5, 00€CIeUMBAONINN 3aJJaHHBIC BECOBBIC TOPIIUH,
HanpuMmep, Topda, APEBECHOW IMembl WM JAPYroro KOMIIOHEHTa, IIPH
aBTOMATHYECKOM CIOCcO0€ 3arpy3Ku KOMIIOHEHTOB J103aTOP CHIPhS 5 pacmoIOKEH
Ha JICHTOYHOM KOHBeWiepe 6, OOk ympaBlieHUs 7, ONPEICNISAIONUM
JIJIATENIBHOCTh IUKIIa 00pabOTKM W COCAWHEHHBIM C OJNIOKOM 3aIlluThl §,
PaCIETUIAIONTNNA 3a3€MJICHUE BBICOKOBOJBTHBIX IMWH T€HEPATOPa WMIYJIbCHOTO
ToKa 9 B pabouem pexxuMe, W 3a3eMJIAIONMAN BBICOKOBOJIBTHYIO IITUHY B JIFOOBIX
COCTOAHUAX KpoMme pabouero pexmma o0paboTku cmecu. biaok 3amuTthl 8
MMEET  HHEPrOHE3aBHUCUMYI0  HWHAMKALMIO  3a3€MJIEHHOro  0€30MacHOro
COCTOsAHMA. [eHeparop HMMIYJIbCHOTO TOKa 9 (¢opMHUpYET TMEPUOAUUYECKHE
UMITYJIbChl TOKA MHUKOBBIM 3HaueHueM 100 000 A, nmpu Hampsokenun 25 kB.
['eHeparop MMMYJIBCHOTO TOKa 9 COEOMHEH C PETYIATOPOM 3a30pa IIaBHOTO
paspsiaauka 10, KOTOpBIA B CBOIO OU€pe/b COSANMHEH C TIABHBIM pa3psAIHUKOM 11,
BHITIOJITHEHHBIM,  HalpuMep, B  BHAEC  JUAIICKTPHUECKOTO  Kopmyca ¢
TOKOITPOBOISIIMM IICHTPOM.

Hwxkneli wacTeio Kopmyca pesepByapa-akTHBaTOpa BOAbI | sABiseTcsA
nmapabonuyeckas oTpakawmias IuiacTuHa 12, mpuHuUMaromas Ha cebds yaap
paspsigHOro (DpOHTA W HAMPABJIIONIAS YAAPHYIO BOJHY BIIIYOb SKHJIKOCTHOTO
MaccuBa. [lmactuna 12 wucnomHsAercsa, Hanmpumep, W3 mArkoro tuma ctamu C-3,
JOCTAaTOUYHON TOJIIIUHBI, YTOOBI CPOK €€ CIOyKObl B YCJIOBHSX IKECTKUX
JTMHAMUYECKAX YIAapOB COOTBETCTBOBAI CPOKY CIIYKOBI pe3epByapa-aKTHBATOpa
xuakoctu 1. BHyTpHu pe3epByapa-akTUBATOpa KUAKOCTH | pacmoioKeH AaTYuK
ypOBHsA BOAbI 13.

YcraHoBKa 1A HU3BJIICUHCHHA OHMOJOTUUECKH aKTUBHBIX BCIICCTB H3



OPraHUYECKOTO ChIPbSl COACPKUT BO3AYIIHbIA KoMmmopeccop 18, KoTophIid
obecreunBaeT padboTy OJIOKa 3alUTHI §, a’palldio PacTBOpa W yAAJICHUE O30HA U3
reHeparopa HMMIIYJIbCHOTO TOKa 9; perymsaTop moTtoka Bo3zayxa 15, KoTopeid
o0ecreunBaeT pacrpeneyeHue BO3Ayxa MOTPEOUTENsAM B HYXKHBIX MPOMOPIHIX,
obecrieunBaeT TPUOPUTET padoThl OJ0Ka 3alIuTHl §; ocymmMTeab Bo3ayxa 17;
pecusep 16 — i HaMMUUA JOCTATOYHOTO 00BbEMA CXKATOTO BO3/yXa, 4TOOBI MPHU
BHE3AMHOM TMPEKPAIICHUN SJICKTPONMUTAHUS YCTAaHOBKH, MPUBOJ OJIOKA 3aIUTHI
MOT' TaPAHTUPOBAHHO OOECTOUMTH BBICOKOBOJITHYIO II€Mb, OOpaTHbIN KjanaH 14,
3aIMINAIOIIMN OT MonaaaHus 00padaTeiBAaEMOMN KUJKOCTH B BO3AYIIHbBIN KaHAJI.

YcraHOBKa I U3BJICUCHHS OMOJIOTMUECKH AKTUBHBIX BEUIECTB U3
OPraHUYECKOTO CHIPhs PA0OTAET CASAYIOIINM 00pa3oM.

B pesepByap-aktuBatop kuakoctd | depe3 3arpy3ouHbii OyHkep 2
3aJIUBAaeTCA BOAA N0 cpaldarbiBaHWsA JaTuvka YpoBHs 13, 3areM BKIHOYAETCA
nsurarenb 19 mpuBoma Bama ¢ kpeuibdarkamu 20, KOTOpbiE 00E€CIEYMBAOT
BUXPEOOPA3HYIO TPACKTOPHUIO IBUKCHUS BOBI.

3anojJHEHUE pe3epByapa-akTuBaTopa JKUJAKOCTH |  BOJOM  MOXKET
OCYIIECTBIIATHCA PYUYHBIM M aBTOMAaTHYECKUM criocobom. Bo BTopoMm cityuae, Bona
nogaaércsi W3 TPyOOMpoOBOAA, OCHAIIEHHOTO AJICKTPOKIanaHoM. BximoueHwue
nsuratens 19 u OTKIIOUeHHE AIEKTPOKJIaNaHa, OTKIIOYAIOIIEro Moaadyy BOABI IO
JTOCTH)KCHUH TpeOyeMoro ypoBHs, Korga cpabaTeiBaeT JaTuuk ypoBHA 13,
OCYILECTRIISIETCA OJIOKOM yrIpaBjieHus 7.

[Tocne Toro, Kak Bo/Aa HAJINTA U BKJIFOUEH JABUTarelb 19, 3achinaercs nopius
ChIpbsl M 3aKPBIBAETCS KpbIIIKA 3 3arpy304HOr0 OyHKEpa 2, €Cju aKTUBHPOBAH
pyuHOM crnoco0 3arpy3ku, JIMOO MOPLHMS ChIPbsi 3aChINACTCS ABTOMATUYECKU C
MOMOIIIBIO JIEHTOUHOTO KOHBeHepa 6 ¢ BeCOBbIM J03aTtopoM 5. B ciayuae akTuBanmm
ABTOMATHUECKOTO Croco0a 3arpy3kd, Kphllika 3 3arpy3ouHoro OyHkepa 2
yIAISAETCsl, YCTAHABJIUBAECTCA JICHTOUHBIN KOHBEWEp 6 ¢ BECOBBIM J03aTOPOM 3.
Ha BBOIE ChIpBsi B pe3epBYyap-aKTUBATOP MOXET ObITh YCTAHOBJIEH KAaPTPHUIXK C

bunbTpyromied CeTKOW, UCKITIOYAIONUMKA TTonafanue B 00padaTbiBaeMyt0 Maccy



MOCTOPOHHUX MEXAHWUYECKHUX BKJIIOUCHUM, KOTOPbIE MOTYT MPHUCYTCTBOBATHh B
MOJJaBa€MOM CBIPhHE.

BonHo-ceipbeBas mMacca MNPOAOIKACT BUXPEOOPA3HOE JBHXKCHHE, CHIPHE
PaBHOMEPHO pacTpeaesieTcsl B ABMXKYIEHcs BogHoM cpenae. [Ipu pyunom crnocobe
3arpy3KH, JaTYUK TMOJOKEHUS KPBIMIKKA 4 MPU 3aKPHITOM TOJOKEHUU KPBIIIKHA 3
BBIJIAET pa3peliaronmii cCurHan B OJOK ympaBjiieHUss 7 M BKIIIOUACTCS PEXKUM
yIapHOH 00pabOTKH CHIPHSL.

I[Ipm aBTOMaTWyUeCcKOM CIOCOOE€ 3arpy3Kd, pa3peliarolidid  CHUTHa
dbopmupyercs B O0OKe YIpaBlIeHHS 7 depe3 3 CEeKyHAbl TOCJIE OMOPOXKHEHHS
BECOBOTO J/103aTOpa S5 CbIpbdA, MPU HAJIMYKMK BBIMOJHEHHBIX MTPOYUX YCIOBHUIA:
YPOBEHb BOJBI — B HOpME, Kommpeccop 21 BKIIOUEH, AAaBICHUE BO3AYLIHOMN
MarucTpajy B HOPME, MUATAIOIECE HAMPSIKEHUE B HOPME, OCHOBHASA U KOHTPOJIbHAS
JIMHUW 3a3€MJICHHS TOAKJIIOUYEHBI, KPbILIKA T€HEeparopa HMMMYJIbCHOIO Toka 9
3aKpbITa, KPBIIIKA 3 3arpy304HOro OyHKEpa 2 3aKkphiTa (TUO0 MPU aBTOMATHIECKOM
croco0e 3arpy3ku oTpaboTaHa mporpaMMa HamOJIHEHUS U OMIOPOXKHEHUS BECOBOTO
7103aTOpa ChIPHS ).

B mpomecce 00paboTKM  OCYIIECTBIACTCS KOHTPOJb CHJIBI  YIapOB,
BBI3BAHHBIX BBICOKOBOJIBTHBIMH PA3PsAAaMH, U 1O MEPE TOTO, KaK TOK YMEHBIIAETCA
BCJIC/ICTBME BBITOPAHMS 3JIEKTPOAA OCHOBHOTO Pa3psAHHMKA, MPUHUMACTCA
pelieHrue 0 HeoOXOAMMOCTH OTPETrYIMPOBaTh 3a30p MiaBHOro paspsanuka 10. J{ns
PETyJIUPOBKH 3a30pa IJIaBHOTO pazpsaaHuka 10, MpoOU3BOAUTCS OTKITIOUCHHE
oO0lIller0 TMUTAHUS YCTAHOBKHM, OTKPBIBACTCS KpBIIIKAa peryiasaropa 3azopa 10 wu
BpAIIEHUEM CHEIUAJILHOTO 0apalikoBOro PEryyisTopa BOCCTAHABIMBACTCA 330D
[JIJABHOTO Pa3psAHUKA.

KoHcTpykiins m1aBHOTO pa3psaHUKA MPEIYyCMAaTPUBAET JABA €TI0 MOJOKECHHUS:
HUKHEE — «PETYJIUPOBOUHOE» U BEpXHEE — «padoueey.

JUis  perynupoBKM  3a30pa  [JIaBHBIM  pa3psAHUK  OMYyCKaeTcs B
«PETYAUPOBOYHOE)» TMOJIOKEHUE, U 3aTEM BPAIEHUEM CIEUHAIBHOTO 0apalikoBOTo

peryysaTopa 3EKTPOJ INABHOTO Pa3pAIHHUKA OMYCKAKOT MOKA OH HE KOCHETCS



OTpaXKaroIeH TUIACTUHBI. 3aTeM TJIaBHBIM Pa3pATHUK MOAHUMAETCS B «paboueey
MOJIO’KEHUE, 3aKPBIBAETCA KPBIMIKA PETYIATOpA 3a30pa M YCTAHOBKA TOTOBA K
MPOJOTIKSHHIO paboTHI. KoncTpykums [JIaBHOTO paspsAAHNKA,
npeaycMarpuBaronias pabouee u peryimpoBOYHOE MOMIOKEHHUSA, MTO3BOJISAET JIETKO U
OBICTPO BOCCTAHABIIMBATH BAKHBIM TEXHOJIOTHUECKUH MapamMeTp - 3a30p TIAaBHOTO
pa3psAoHUKA, TapaHTUPYETCA  CTaOMJIBHOCTH  PE3YIbTaTOB  PETYJIHUPOBKH.
KoHCTpyKkImst TTaBHOTO pa3psIHUAKA TTPEAyCMaTPUBACT MPOCTOC U TEXHOJIOTHYHOE
€r0 W3BATHE [UIS BU3YAJIbHOTO KOHTPOJIA COCTOSIHHS OJIEKTPOAA H  €T0
W30JIUPYIOIIETO OTOJIOBHUKA.

Kpeimika renepatopa uMIynbCHOTO TOKa 9 OCHalleHa JaTYMKOM OTKPBITHS
MO0 QHAJOTHM C KPBIIMIKOW 3 3arpy30uHoro OyHKepa 2, U Mo €€ OTKPbITUH, OJIOK
3aUATHl 8 OTKIIIOYAET TEHEParop HMITYJIbCHOTO TOoka 9 w 3azemursieTr ero
BBICOKOBOJIFTHYIO IIMHUHY, HE3aBUCHUMO OT PEKMMa PabOTHl W COCTOSTHHS MPOUYUX
KOMITOHEHTOB. [lnan permaMeHTHBIX pabOT MPEAYCMATPUBAET 3aMEHY
IIEHTPAIBHOTO JIEKTPOA MO MEPE €ro BHITOPAHUS A0 KPUTHUYECKOTO pa3Mepa, He
MO3BOJISIFOIIETO BOCCTAHOBUTH 3a30p C TIOMOIIBIO ONEPAaTUBHOW HACTPOWKH
OapalIkoBbIM PETYJIATOPOM, a TaKXKe MMEPUOJUUYECKYI0 3aMEHY OTPaKaroIeH
MIaCTUHBI 12. DnekTpoasl - 00yCIOBICHHBIE TEXHOJOTUEH PACXOIHBIE HIEMEHTHI.

Hcmonb3yeMblii B YCTAaHOBKE C)KATBI BO3MyX HAKAYMBACTCS BCTPOCHHBIM
0e3MacCIITHBIM KOMITPECCOPOM ¢ HMCIIOTHEHUEM ITHIUHAPO-TIOPITHEBON TPYIIIBI U3
HEP)KABEIOIIEH cTaau W (PTOPOTUIACTOBHIM TOPIITHEBHIM YIUIOTHEHHEeM. Ha Bxon
KOMITpeccopa BO3yX Momaéres depe3 GuibTp, MPOXOAsS yepe3 KOPITyC reHeparopa
UMITYJIbCHOTO TOKA 9, BRIHOCHT W3 €TI0 TOJOCTH 030H, HEM30EKHO TOSABIISIOTITHHCS
B OOJBINIAX KOJMYECTBAX HA BBHICOKOBOJIFTHBIX AJIEMEHTAX TEHEPATopa, W Jajee
CKaThld BO3AYyX C O30HOM IMOCTyMaeT uepe3 oOparHblid kinanaH 14 B pesepByap
aKTUBATOpPA, B 30HY JIEKTPOTHAPOAMHAMUYECKOTO yiapa. 37eCh MOJIEKYJIbI 030HA
pacmajaroTCs HAa aTOMbl KHUCIOpOAA W JTOT AKTUBHBIA aTOMAapHBIA KHCIOPOT
YCKOPSIET JOCTHKECHHUE BBICOKOTO YPOBHS CTEPHIIBHOCTH 00pabaThiBaeMOi CMECH,

4 MCJIKUC Ta30BbIC IIY3BIPbKH YBCIIMYHBAIOT KaBHTAIIHOHHOC BO3JCHCTBUE
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AIIEKTPOTUIPOIUHAMUYECKHUX YIAPOB.

OJIIEKTPUYECKHE CXEMBI BCEX JAaTYMKOB MOCTPOECHBI MO CXEME HOPMAJIbHO
3aMKHYTOTO COCTOSIHHS, JIFOOOH OOpBIB LIETH MPUBEAET K OTKIIFOUEHHUIO TEHEpaTopa
UMITYJIbCHOTO TOKa 9 M 3a3€MJICHUIO €r0 BHICOKOBOJIBTHOM IIWHBI, TAKUM 00pa3oM
OpPTaHU30BBIBACTCA TMPUOPUTET OE30MACHOTO COCTOSHHS BBICOKOBOJIBTHOM IICTIH
npu  JIOOOM HEIITaTHOW CHUTyallMid, W MCKIIOYAETCs ClydallHOE KacaHue
MEPCOHAJIOM IIeTE BBICOKOTO HAMPSIHKCHUS.

[ukn o6paborku. Ilpm momaue OIOKOM ympaBlieHHsA 7 pa3peIiaroliero
cCUrHaja, cpadaTbiBaeT MHEBMATUUECKHUI MTPUBOA, OTBOJAIIUN 3a3€MIISIOIINE HOXKH
OT BBICOKOBOJIETHOM IIMHBI, TOJABOAAIIEH TOK K pa3psagHuky 11 B
pe3epByape-aktuBatope 1. [lo Mepe TOro, Kak HOXH OTXOAST HA PACCTOSHUE,
JOCTATOYHOE JUIsl TApAaHTHUPOBAHHOTO OTCYTCTBUS MPOOOA HA HOXKHU BBICOKOTO
HaIMpPsHKEHUA IIUHBI, CPadaThIBACT KOHUEBOW BBIKIIIOUATENb, COOOIIAOIINN OIOKY
yOpaBjieHusa 7, 4TO IIMHA OCBOOOXKIEHA W HUMITYJIbChl MOTYT MOJABAThCI K
raBHOMY pa3psanHuky 11. biok ynpaeinenuss 7 mOMy4WB 3TOT CHUTHAJI, MOAAET
pPa3pelIaIy0 KOMaHJy T€HEpaTopy HWMITYJIbCHOTO TOKa 9, M TOT HAaYMHaAET
BbIJIaBaTh BBICOKOBOJIETHBIE MMIMYJIbChl HA TaBHBIA paspsanuk 11. Ilpoucxomsrt
alieKTporuapoauHamudecke ymaapel. Yacrora ymapoB — 1 ', Bpemsa mukia
obpabotkm — 20 munyT. TOTO, 33 IIMKI 00pabOTKH, KaXablH KujorpamMM Topda,
OyIyus paBHOMEPHO MEPEMEIIaHHBIM M Paclpeie/IcHHBIM B Boje, moiydaetr 60
KJ[>)K SHEPreTUYEeCKOro BO3JACHUCTBUSA, BBIPAXAIOIIETOCA JIOKAJbHO B BBICOKHX
JABJICHUAX JABJCHUSA, KaBUTAIMHU, YJIBTPA3BYKE, OSJCKTPOMArHUTHBIX MOJIAX,
KECTKOM yJIbTpadroseTe U BHICOKAX TeMIIEpaTrypax B 30HE pa3psa.

B  pesynasratre BO3AEHCTBUS, BOAHO-CHIPEBAs CMECh  HACHIIIACTCSA
(hparMeHTaM¥ MOJICKYJIAPHBIX CTPYKTYP OMOAKTHUBHBIX CYOCTaHITUH, H3BJICUCHHBIX
U3 CHIpbsi. OTW (parMeHThl, SBJSISCH TOJHOICHHBIMH (DyHKITMOHATHHBIMH
IpymnIaMH, 3aMETHO MEHBIIE MCXOAHBIX LIEJIbHBIX OPTaHMYECKUX MOJICKYJISIPHBIX
KOHIJIOMEPATOB, 00NMamaloT THAPOPUIHHBIMA CBONCTBAMH W  TIOBBIMIEHHOM

OMOJOTHMYECKOW aKTUBHOCTHIO. Bpems mnpuroroBiaeHua—20 MHHYT Ha KaXXAylO
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nopuuto 200 TUTPOB MPOIYKLHH.

[To oxoHuaHuuM 1MKIAa O0OpabOTKK, OJOK yHOpaBiACHUS 7 OTKIIIOYAET
reHEpPaTop MMMYJIBCHOTO TOKAa 9, mogaét koMaHay OJNOKY 3allMThl 8 3a3€MJIUTh
BBICOKOBOJIFTHYIO IIWHY, MOJAET CUTHAJ TOTOBHOCTH K CIUBY 0OpabOTaHHOM
KHUJIKOCTH.

O6paboTaHHasi CMECh MOCTYNAEeT B HAKOMMUTEIbHYIO €MKOCTh 23, U3 Heé
HacocoM 24 momaérca B neHTpudyry 25, u3 koTopoit ¢cBOOOIHBIM H3JIUBOM 110
narpyOKy 26, OYUIIEHHBIH OT B3BECHM OCTATKOB OPraHUKH, TOTOBBIA MPOAYKT
MOJAAaéTCs B HAKOMUTEJIbHYIO EMKOCTh TOTOBOW MpOAYKIUU 27, U3 KOTOpPOH
HacocoM 28 TpOoAyKIHs MOmaéTca Ha JHUHUIO (ACOBKM B MATrWCTPaIbHBIN
npoaykronposon 29. IllnamoBwsie ocTaTku OpraHwku w3 MeHTpudpyru 25
yaamsitoTcss U acyroTes JIA pealn3alid B KaueCTBE MPOAYKTa BTOPUIHOTO
HA3HAUECHHS, HANpUMEpP B KAueCTBE MYJIBUMPYIOIIEro cocCTaBa i
arpoOTEXHUKH.

VYcTaHOBKa MOMKET HE CONEPKaTh HEHTPUQYTY, I OUYHUIICHHUS TMOIyd4aeMOro
pacTBOpa OT OCAJOYHON MAacChl, B 3TOM Ciy4yae pa3fejieHuE pacTBOpa Ha
BBIXOAHYIO TMPOAYKIHUIO W OCAJAOYHYKD MAacCy MNPOUCXOJUT B HECKOJBKHX
HAKOMUTENbHBIX €MKOCTAX METOJOM OTCTAaBAHUS.

[TpuHIMNIHATIEHBIE IPEUMYILECTBA TAHHOW TEXHOJOTUM: HE TPEOYIOTCS HArpes
W TEIUIOBas JeCTpPyKuus wmarepuajna, temneparypa: 20..40 °C; orcyTcTByeT
XUMUYECKass MOAU(HUKANNAA HW3BJIICKAEMBIX BEIECTB, HHU3KUH  BOJOPOIHBIN
nokasarens (pH) = 7; Beicokuit ruapomMoyiib: (97% Bomabl).

B kauecTtBe mpumMepa TOPUMEHEHHMS YCTAHOBKM JJiA  SKCTPAKIUHU
O6no(1aBOHOMIOB HEMOCPEACTBEHHO W3 Marepuana CTBOJIOBOM JPEBECHHBI,
WCIBITAHA HJKCTPAKLMSA JTUTHAPOKBEPLUMTHHA M3 CUOMPCKOW JMCTBEHHUIBI. B
Ka4e€CTBE MCXOMHOTO CHIPhS MCIOJB30BAJIUCh JPEBECHbIE oMKy (ppakmum 1...5
MM. B pesymprare HCMOIB30BAHUA JAHHOW YCTAHOBKH, 3(PPEKTHUBHOCTD
AKCTPAKIUU JUTHAPOKBEPLUUTHHA cocTaBwia 1% oT maccel 00pabarsiBaEMOro

APCBCCHOI'O CBIPbiA, YTO ABJIACTCA XOPOIIMM IIOKA3arCJICM, TaAdK KakK O6Hlee
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KOJIMYECTBO AAHHOTO OMO(IaBOHOMIA COCTABISAET BCero OT 1 A0 4 mpOICHTOB, B
3aBUCHUMOCTH OT YCJIOBUH MPOW3PACTaHUSI KOHKPETHOro aepesa. llpu sTtom B
OTIMYKAE OT W3BECTHBIX CIMOCOOOB SKCTPAKIMK HE WMCHOJb3YIOTCS CIHUPTHI,
CyNIb(DUTHI ¥ TIpOUrEe peareHThl. JJUrHIpOKBEPIUTHH - TPUPOIHBIH AHTHOKCHIAHT,
Mo CWie IEHCTBUS MPEBOCXOAUT JPYrMe AaHTUOKCHAAHTHI moutd B 11 pas, mo
MOJICKYJIIPHOMY CTPOCHHIO M (DYHKIHMSIM JUTHIAPOKBEPIECTHH OIM30K KBEPIECTHHY

¥ PYTHHY, HO MIPEBOCXOANT UX 1O (hapMaKOOHOIOTHUCCKOM aKTHBHOCTH.



dopmyna n300peTeHuA

1. YcranoBKa AJi SKCTPAKIMU BEIIECTB U3 OPTraHUYECKOTO ChIPhs, COAEPIKaIas
pe3epByap-akTUBATOP  JKUAKOCTH,  OTPAXAWIIYyI0  TJIACTHHY,  OJIOK
yIpaBJICHUA c KOHTPOJIbHO-U3MEPUTEIbHBIM 000pya0BaHUEM,
OTMPECIISIONIUNA JIUTEIBHOCTD IUKIa 00paboTKHU, BO3AYIIHBIH KOMIPECCOD,
COCIMHEHHBIA C TEHEPATOPOM HMIIYJIbCHOTO TOKAa, MPHU 3TOM TE€HEpaTop
UMIYJIBCHOTO TOKA COCAMHEH C PErylIsaTOpOM 3a30pa IJIABHOTO Pa3psaHUKA,
KOTOPBIN B CBOIO OUEPE/Ib COCTMHEH C IJIABHBIM PAa3psAIHUKOM, YCTAHOBJICHHBIM
B pE€3€pByape-aKTUBATOPE KUJKOCTH, B HUKHEH YacTH KOTOPOrO0 HMEETCS
CIUBHOW marpyOOK, HampapJgIOINMA TMOTOK 00pabdOTaHHOW >KMAKOCTH B
pe3epByap-HAKOMUTENb KUAKOCTH, OTJIHYANMIASICS TeM, YTO OTpaKarolleh
MJIACTUHOM SBJISIETCS JHUIIE KOPITyCa pe3€pByapa-aKTUBATOPA KUJIAKOCTH WU
HWKHSSI 4acTh KOpMyca pe3epByapa-akTUBATOpa KUAKOCTH, BUXPeoOpa3HOe
NBWKEHHE  oOpalarpiBaeMOM  JKMAKOCTH  O0ECHEUYMBAET  KPbUIbYATKA,
YCTAHOBJICHHAsI BHYTPH Pe3€pPByapa-aKTUBATOPA KUAKOCTH.

2. YcTaHOBKAa UIsl SKCTPAKLUHMHM BEIIECTB M3 OPraHUYECKOro ChIpbs 1o 1.1,
OTJIMYAIOIIAS’CA TEM, 4YTO CIMBHOW marpyOOK pe3epByapa-akTHBATOPa
KAJAKOCTH HaIpaBJIsieT TOTOK 00pabdoTaHHOM KHUAKOCTH B pe3epByap-
HAKOTIUTEIb XUJIKOCTH, W3 KOTOporo oOpaboTaHHadA >XUIKOCTh MOAAETCA
HACOCOM Ha NEHTPU(]Yry HENPEPHIBHOTO IESHCTBHUA Ui pa3aciICHUS
00pabOTaHHOM XKUAKOCTH HA YTUJIM3UPYEMYIO OCAJIOUYHYI0 MAcCy U FOTOBYIO
NPOAYKIMIO, KOTOpas HAaKalJWBAaeTCs B HAKOMUTEJIBHOU EMKOCTH A
rOTOBOW MPOIYKITMA | JTaJIee C TOMOIIBI0 HACOCa, MATAONIETO (PacoBOYHYIO
JUHUIO, IOCTYIAeT Ha (aCOBKY.

3. VYcraHOBKa AJiA 3KCTPAKIMU BEIIECTB W3 OPraHUYECKOro Chipbs mo 1.1,
OTJIMYAIOIIAACA TEM, 4YTO COJCPKUT JICHTOYHBIM KOHBEHUEDP C BECOBBIM
J03aTOPOM OPTraHUYECKOTO ChIPbS.

4. VYcraHoBKa AJIsI SKCTPAKLMK BEIIECTB U3 OPraHMYECKOro ChIpbd MO 1.1,



OTJIMYAKOIIAACA TEM, UYTO COACPKHUT 3arpy30uHblii OYHKEp C KPBILIKOW H
JNaTYUK MOJIOKEHHUS KPBIIIKHU 3arpy304HOr0 OyHKepa.

5. VYcraHoBKa /ISl SKCTPAKIMHM BEIIECTB M3 OPraHUYECKOro ChIpbs MO 1.1,
OTJIMYAKOIIASACA TEM, YTO COAECPIKUT JATUMK IMOJIOKEHUS KPBIIIKK Te€Heparopa
UMIYJIBCHOTO TOKA.

6.  YcraHOBKa AJiA SKCTPAKIUU BEIICCTB W3 OPraHUYECKOrO ChIpbs mo 1.1,
OTJIMYAIOIIASICA TEM, YTO BMECTO MEHTPU(YTH HEMPEPHIBHOTO ACHCTBUA,
COAEPKUT JNOCTATOUYHOE KOJMYECTBO HAKOMHUTEJIBHBIX EMKOCTEH, B KOTOPHIX
MPOU3BOAUTCS OTCTAMBAHUE OCAJOYHON MACCHI.

7.  YcTaHOBKa AJiA 3KCTPAKIMU BEIIECTB W3 OPraHUYECKOro Chipbs mo 1.1,
OTJIMYAKOIIAsCA TEM, 4YTO Ha BBOJE CHIPbS B pPE3€pPBYyap-aKTUBATOP
YCTAaHOBJICH KapTPHK ¢ (GUIBTPYIOMICH CETKOM, HCKITIOYAIONINN MOTIaJaHHe
B oOpabarpiBaeMyl0 MacCy IMOCTOPOHHHUX MEXaHUUECKUX BKIIOUCHHUM,

KOTOPBIE MOTYT MPUCYTCTBOBATH B MOJAABAEMOM CHIPHE.
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OTYET O IATEHTHOM IIOUCKE  [HoMep eBpasuiickoi 3asBKa:

(crares 15(3) EAIIK u npasusio 42 ITaTeHTHOH HHCTPYKLMH K
EAIIK) 202292051

A. KTACCUOHUKAITUA ITPENMETA U3OBPETEHHA:
COSF 11/02 (2006.01)

Cornacno MexyHapoHO# naTteHTHoH knaccuduxaunn (MIIK)

b. OBJIACTD ITOMCKA:

TIpocMoTpeHHas nOKyMeHTanus (CHCTeMa Kiaccudukanum v uuaekcs: MIIK)
COSF 11/02, BOIF 21/00, 23/00, 25/50, 27/25

DniexTpoHHas 623a AaHHBIX, MCTIOIB30BABIIAACS IPH MOHCKE (HasBaHHE Gasbl H, €CIIH, BO3MOXHO, HCIIONE3yEMBIE TOUCKOBEIE TEPMHHEI)
Espacenet, EATIATHUC, Google Patents

B. TIOKYMEHTBI, CHUTAIOHIUECS PEJJEBAHTHLIMH

IKateropus* CCBINIKM HAa JOKYMEHTHI C YKa3aHHEM, TJI€ 3TO BO3MOXHO, PEJIEBAHTHBIX YacTel OtHocuTcs K NyHKTY Ne

A RU 2125039 C1 (IUYJIbI'MH AJIEKCAHJIP KIBAHOBHY, LLIAIIOBAJIOB AJIEKCAHJIP 1-7
AJIEKCEEBHY, ITYIIBIKHMH FOPHH I'PUT'OPBEBHY), 20.01.1999, komonka 1 ctpoku 14-66,
KOJIOHKA 2 cTpoku 1-56 crp. 14 onucanus

A RU 2746546 C1 (MOKILIHH BUKTOP BUKTOPOBHY), 15.04.2021, crpoku 29-48 cTp. 4, 1-7
ctpoku 1-16, 27-35, 48 ctp. 5, crpoku 1-10, 24-48 ctp. 6, cTpoku 15-37 crp. 7 onucauus, dur. 1

A RU 2709375 C2 (CAYJIOB OJIEI' HUKOJIAEBHY), 19.04.2019, crpoku 17-23, 46-48 ctp. 5, 1-7
crpoxu 1-34 ctp. 6 onucaHus

A RU 2319683 C2 (OBLLECTBO C OTPAHMYEHHOH OTBETCTBEHHOCTBIO HAVUY- 1-7
HO-TTPOU3BOJACTBEHHOE OBBEJUHEHHE «T3KOC» (000 HIIO «TDKOC»)),
20.03.2008, ctpoxu 10-20 ctp. 6 onucauus, purypa

A RU 2573358 C1 (CYXOB AJIEKCAHJIP UIBAHOBHY, CAJIUMOB BAXOJ/IUP MAPA- 1-7
TOBHY, COPOKHMH KOHCTAHTHH HUKOJIAEBHUY), 20.01.2016, crpoku 33-48 ctp. 5,
cTpokH 1-16 cTp. 6 onucanus, myHKT 2 GOpMYIIBI

A RU 2084430 C1 (HAYYHO-UCCJIENOBATEJILCKMA HHCTHUTYT BBICOKMX 1-7
HATIPSDKEHUKM TIPU  TOMCKOM TIOJIMTEXHUYECKOM VYHUBEPCHUTETE),
20.07.1997, xononka 2 crpoku 2-35 crp. 3 onucanus, hopMmyna

A US 20100010089 Al (DON CALVIN VAN DYKE, ASA STAPLES NIELSON, BRUCE 1-7
SUTTON, DAN DAVIES), 14.01.2010, nyukrst 1-17 ¢popMyst

A US 20080103216 Al (NAKATSUKA YASUO, KIYOHARA SUSUMU, TAN MICHIO, 1-7
IKEDA KENICHI, TANAKA KATSUFUMI, AKIYAMA RYUICHI), 01.05.2008, naparpads
[0045], [0046] ctp. 3 onucanus, ¢ur. 2

L_| nocaenyromue noxyments! ykasans! B nponomkennu

«T» - Gonee MO3AHUIN AOKYMEHT, OIlyGAMKOBAHHBIN MOC/E NATH NPHOPUTETA K

* Oco6ble KaTeropHu CCHUIOYHBIX JOKYMEHTOB:
NPHBEACHHBIA JUIA NOHUMAHHs H306peTeHus

[«A» - ROKYMEHT, ONpeAeAoInii OGIHIA ypOBEHb TEXHHKH

«D» - IOKYMEHT, NIPHBEACHHBIN B €BPa3HICKON 3a9BKe «X» - ROKYMEHT, HMelomuit HauGosee 61M3KOE OTHOIEHHE K NPEAMETY NOMCKA,
«E» - Gonee paHHuit JOKYMEHT, HO ONYGMKOBAHHBIH Ha AATY MOAAYH nopoyamKi HOBU3HY HITH H300peTaTe/IbCKHIE YPOBEHD, B3ATHIN B OTACIBHO-
cTH

eBpasHiiCKOM 3aj8BKH WM 1I0CTIE Hee

«O» - TOKyMEHT, OTHOCALUMICA K YCTHOMY PacKpBITHIO, IKCIIOHUPO-
BAHUIO H T.A.

"P" - BOKYMEHT, OnyG/IHKOBAHHEIN 10 JAThI 10Ja49H €BPA3HICKOM
3a4BKH, HO I10C/E AATHI HCIIPALIMBAEMOr0 PHOpHTETa"

«Y» - IOKYMEHT, UMetomuii HanGonee GNHM3Koe OTHOLIEHHE K MIPEAMETY TOMCKa,
nopovaIyit H300peTaTenbCKuit YpOBEHE B COMETAHAU C IPYTHMU JOKyMEH-
TaMH TOMH K€ KaTerOpHH

& - ROKYMEHT, ABJAIOMIMICS TIaTEHTOM-aHAIOrOM

«L» - NOKYMEHT, NPUBECHHBIN B APYTHUX LENIX

Jlara nposenenus nareataoro moucka: 06/12/2022 .

VoaHOMOYEHHOE IHLO;
3aMecTHTENb HaYalIbHUKA OT/IEA MEXaHHUKH,
(GM3HKY U SEKTPOTEXHUKH M. H. IOcynos
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