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AHHOTALIHA [lpeocmagnensvl pe3yiomamsl UCCIe008AHUL NAPAMEMPOE 80OHO-CRUPIMOBBIX CMecell NOMYYEHHbIX 8 YCI08USX
3HAKONEPEMEHHbIX UMNYIbCOo8 OasiieHus. Mccie0oeanvl pasziuunvle memMnepamypHvle Delcumvl U 8pems 00pabomku 800HO-
cnupmoswix cmecell 6 unmepsane konyenmpayuii 10-90% 06. B pezynvmame nposedennbix ucciedo8anull yCmaHosieHo, 4mo 600HO-
CcRUpmosbvie cmecu, NONYYeHHble 8 VCI08UAX 3HAKONEPEMEHHbIX UMNYIbCO8 0AasleHus, co0epicam MeHbulee KOIUYECME0 8PeOHblX
npumeceti, pacmeopeHno20 KUciopood, 0o1aoaiom YiyuuenHbiMU Op2aHoIenmuieckuMi ceoUCMEamu, 4mo ceudemenbcmeyem oo
VAVHULEHHBIX PUBUKO-XUMUUECKUX CEOUCMBAX.

Knruesvle cnosa: 600Ho-cnupmosvie cmecu, Npoyecc CMeuu8anus, 6peonble NPUMec, OUCKPEMHO-UMNYIbCHOE 88€0CHUE IHEP2UU,
3HAKONEpEeMeHHblE UMNYTbChI OA6IeHUs

RESEARCH PARAMETERS OF THE WATER-ETHANOL MIXTURE OBTAINED
UNDER CONDITIONS OF ALTERNATING IMPULSES OF PRESSURE

J.SHURCHKOVA, .DUBOVKINA

Department of heat and mass exchange in disperse systems, Institute of Engineering Thermophysics NAS of Ukraine, Kiev,
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ABSTRACT The purpose of this work is study the impact of non-reagent method, namely alternating impulses of pressure on the
parameters of water-ethanol mixtures in a wide range of concentrations. Object of research is hydrodynamic processes in the
processing of water-ethanol mixtures using mechanisms of discrete-pulsed input of energy. Modular system for the study selected of
water-ethanol mixtures in a broad range of concentrations. In this paper used the method of electrochemical potentiometric
measurements, chromatographic studies to studies micro admixtures in water-ethanol mixtures. The results of studies of the
parameters of water-ethanol mixtures obtained under alternating pressure pulses. We explore different process conditions and the
processing of water-ethanol mixtures in a concentration range of 10-90%. That was the set, something happening reduction quantity
of oxygen in the water-ethanol mixtures and slowing oxidation reactions. The studies found that water-ethanol mixtures obtained
under alternating impulses of pressure comprise a minimal number of harmful impurities, dissolved oxygen, have improved
organoleptic properties, which indicates improved physicochemical properties. Analysis of experimental data has shown that the use
of alternating impulses of pressure in the production of water-ethanol mixtures in a wide range of concentrations produces a mixture
with improved physical-chemical indicators. In the future plan to continue investigations of obtaining water-ethanol mixtures under
alternating impulses of pressure, with use of various technological modes and parameters of the process, since the application of the
method of discrete-pulsed input of energy is promising for use in industrial processes in various industries: food, chemical, cosmetic
and pharmaceuticals.

Keywords: water-ethanol mixture, mixing process, harmful impurities, discrete-pulsed input of energy, alternating impulses of
pressure

BBe):[eHne BBICOKOTECXHOJIOTHYHBIX n SHCpI‘OB(b(beKTI/IBHBIX
TTPON3BOJACTBEHHBIX TTPOIECCOB.
O,Z[HOﬁ M3 BAXHBIX 3a7a4, KOTOpasd MpCIACTABIIACT HurencusHOC pa3BuTHC COBPEMECHHBIX

WHTEPEC JUIA HAaY4YHOTO COO6H_IeCTBa, SABJIACTCA TEXHOJIOTHH MPUBOJUT K TIOUCKY HETPATUITUOHHBIX

pa3paboTka WHHOBAIIMOHHOW TPOAYKIIMH W TEXHOJOTHH,
OTBEUAIOIUM MUPOBBIM CTaHAApPTaM. AKTyalbHBIM [UIs
pemieHuss  3TOM  3ajauM  SABISETCS  IPUMCEHEHUE
MaJIO3aTPaTHBIX CIIOCOOO0B, TPEOYIOINX HE3HAYUTEIILHBIX
MHBECTUIUH U MO3BOJISIOIUX UCIIOJIB30BaTh UMEIOLIUECS

METOJIOB ¥ CITOCOOOB 00PaOOTKH KUIKUX CHCTEM.

Jliss  ymydIIeHHOTO KavecTBa M OE30MaCHOCTH
MOJy4aeMbIX  TPOAYKTOB  TPEUMYIIECTBA  HUMEIOT
TEXHOJIOTHH o6paboTku c UCTIOJIL30BAHIEM
0e3peareHTHBIX (U3UUECKUX METOJOB BO3JCUCTBHN U

pPE3epBBl  CHWKEHUSI  YACIBHOTO dHepromorpeOienus  BiausHui [1]. [lpuMeHeHuMe pas3inuyHbIX (QU3HUECKUX

CYIIECTBYIOMIETO obopymoBaHus 3a cyeT  Bo3neicTBHi TTO3BOJISIET 3HAYUTEIHLHO

WHTEHCU(PUKAIINH TEXHOJIOTHUECKIX TTPOIIECCOB. WHTCHCU(DUIIMPOBATE TEXHOJIOTWYECKUE TIPOIECCHl |
VYcroitunBoe pa3BUTHE COBPEMEHHBIX THIIEBBIX  MOJIyJaTh pe3yIBTATHI, KOTOPBIX HEBO3MOXHO

TIPEAPUSTHA HEBO3MOXHO 6e3 BHEJIIPEHWST  JOCTUTHYTH NPH TPAIUIIMOHHOI 0OpabdoTke [2].
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K TpaguuuoHHbIM  (QU3MYECKUM  MeTojAaM
00paboTKM B TEXHOJIOTHH IPOM3BOJACTBA W MOIYyUCHHUS
JKUIKHX CMeceil OTHOCAT CMCIIMBaHHe, OTCTaWBaHHUE,
¢buIbTpaIuio.

HeTpamiunMOHHBIME METOIaMH MOXHO Ha3BaTb
ANMEKTPOYU3UUYECKHE, aKYCTHUCCKHE, METOJ HAaJOKCHHUS

MarHUTHBIX oJe, HEHTPOOEIKHBIX cui,
3HAKOIIEPEMEHHBIX UMITYJIbCOB JIABJICHUS.
K »snextpopusmyueckuM  meTogamM  00pabOTKH

OTHOCSITCSI:

- 00paboTka HH(ppAKPACHBIM U3ITYUCHUEM,

- 00paboTKa MePEeMEHHBIM JIEKTPUIESCKIM TOKOM;

- 00paboTKa B AJIEKTPOCTATHUECKOM TIOJIE,

- DIIEKTPOKOHTAKTHAs 00paboTKa;

- BBICOKOYACTOTHAas M CBEPXBBICOKOUACTOTHAS
obOpabotka (CBY).

DIEKTPOPHU3MUECKIE METOABI  MOIPa3yMEBarOT
BO3ICHUCTBUEC HAa OOBEKTHI NMEPEMEHHBIM AJICKTPHUYCCKIM
TOKOM  pa3JIMYHOM  YacTOTBl W  DJICKTPUYCCKUMHU
UMITYJIbCAMH  OTIPEJICNICHHONW YacTOThl. B TeXHOIOTHSIX
TOJYYSHHs] M TTaCTePHU3aIlMH BOAHBIX CHCTEM TPUMEHSIOT
MTyJTBCUPYIOIIEE NEKTPHUECKOE ToJIe, a IS YBEIMUCHUS
CpoKa XpaHEHHs] TaKuhe CHUCTEeMbI 00padaThIBAIOT TOJEM
BBICOKOTO HampshkeHus [ 3, 4].

K akyctugeckum meromaM 00paOOTKH, KOTOPHIE
TMPUMEHSTIOTCS JJIST BOJAHBIX CHCTEM, OTHOCSAT 00paboTKy ¢
WCTONIh30BAHWEM  YJIIBTPAa3BYKOBBIX W 3BYKOBBIX
KoJIeOaHni. Y IhTpa3ByKOREIC BOJHEI 00JIAAAI0T OOJBIITON
9HEPrHel W JIETKO PAachpOCTPAHSIOTCS B JKUIKHX Cpelax.
O0paboTka ynbTpa3BYKOM MOXET WHHIIMHPOBATH Pacriaj

BBICOKOMOJIEKYJISIPHBIX COEHEH U, obpazoBanme
CBOOOIHBIX paauKaIoB, MHAKTUBUPOBATh
MUKDPOOPI'aHU3MBL.

ITpu Takom crocobe 0OpabOTKKM MOXKET BO3HUKATD
aKycTU4ecKas KaBMUTAIlWs, BBI3BIBAIOIIAS WHTCHCUBHOE

NepeMennBanue, TepeMEeHHOe  JIBIDKEHWE  YaCTHII,
WHTESHCU(PUKAIIMIO MacCOOOMEHHBIX TIporieccoB  [5].
Hambonee  xapakTepHBIM  CI€ACTBHEM  0OpabOTKH

OWHApHEIX CUCTEM YILTPA3BYKOM SIBISICTCS W3MEHCHHE
WX CTPYKTYPHOW OpTraHM3aIl¥ Ha MOJICKYIISIPHOM YpOBR-
He [6]. B pe3ynmwpTaTre KaBHTAIMOHHOI 00pabOTKM Boja
proOpeTaeT s CBOWCTB, OMPEICIIIEMBIX TPOIIECCaMU
KOHJICHCALIUU 3JIEKTPOHOB U U3MEHEHUSMHU CTPYKTYPHBIX
U PHEPreTHYECKUX COCTOSHUN acCOIMUPOBAHHOHN (a3bl
BOJIBL.

KaBurammonnass o00paboTka BOJABI TMPHUBOIUT K
aKTUBallUM  BOJABI €  yYMEHBIICHMEM  3HAuYeHHH
OKHUCITUTEIbHO-BOCCTAHOBUTEILHOTO MOTEHI[UANa,
YBEJNIMYCHUIO KOHIICHTPAITNHN OMOJIOTHISCKN aKTHBHBIX
TIEPOKCHUTHBIX MOH-PAIIKAIIOR, YBEIMICHUIO
AJIEKTPOTIPOBOAVMOCTH ~ BOARI  TI0  CPaBHEHWIO C
HeoOpaboTaHHOW BOIOH [7].

MarnutHas 00paboTka BOABI — 3TO BO3ICHCTBUE
Ha BOJY IIOCTOSHHBIM MAarHUTHBIM rojeM. Llens
MarHuTHOM 0OpabOTKM BOABI 3aKIIIOYACTCS B NPUAAHHN
el HOBBIX (U3UKO-XUMHYECKHUX CBOWCTB. [lockomnbky
MOJIEKYJIa BOJABI 3TO 3JIEMEHTApHBIM JHUIOJb, KOTOPBINA
UMEET TOJOKUTEIBHO 3apsHKEHHBIH ¥ OTPUIATENHEHO
3apspKeHHBIH momroc. [lox neficTBHEM cmil B3aMMHOTO

MPUTSOKECHUSA W OTTAJIKUBAHUA, a TaKXE O6pa3OBaHT/IH

BOJIOPOJHEIX ~ CBSI3€H  MOJEKYJIBI BOXBI -  JTUTIONH
CIIOCOOHBI K acconuanui M 00pa30BaHUWIO KIATPATHBIX
CTpyKTyp. Jle#icTBHME cmiI B3aUMHOTO  IPUTSDKCHUS

JIOBOJILHO MaJio, IO3TOMY IHIIONH MOTYT CBOOOJHO
nepeMenaTbcsl B KiacTepe U MPUMBIKATh K JAPYTUM
kimactepaM U T.J0. [Ipu HalOKEHUM MArHUTHOTO TIOJIS
JIUTIONU TIOTIAJAI0T B PE30HAHC, U KJACTepHasl CTPYKTypa
MOJICKYJT BOABI pa3pyIIaeTcst.

Bona, momydenHass mpu MarHUTHOW 00paboTKe,
MOXET COXpaHSTh CBOM cBoictBa or 10-12 wacoB 1m0
HECKOJBKUX CYTOK.

MeTtox IUCKPETHO-MMITYJIbCHOTO BBOJA YHEPTHUH
(INB3) — oaMH U3 COBPEMEHHBIX MEPCIEKTUBHBIX
METOZOB Oe3pearcHTHOH 00paboTKH, pa3pabOTaHHBIA B
WuctutyTe TexHmdyeckoit terurodmsukn HAH YkpauHsr.
OCHOBHBIM €ro MPEUMYIIECTBOM SIBIISIETCS TPOCTOTA
UCTIONBE3YEMOT0 000pYHIOBaHUS, 3HEProd((HEeKTUBHOCTD.
[Tpu ITOMOIIA MeTo1a JINBD MOKHO
MHTEHCU(DHUIINPOBATH (hM3UKO-XIMHUYECKHE
TIPEeBpaIICHUS, WHHUIIUIPOBATH OKHCITUTEIHHO-
BOCCTAHOBUTENIFHBIC TPOIECCHI, TPONECCH HOHU3AIHH,
BBICBOOOXKJICHNE pPAJUKANOB, YTO B CBOIO OYepenb
TIPUBOIUT K M3MEHEHUIO (U3NKO-XIMHUYIECKIX
napameTpoB BOAHBIX cucteM [8]. Ilpu wmcmomp3oBaHWU
000pYyIORaHNUS, PEATN3YIONIETO OCHOBHYIO KOHIICTIIIHIO
9TOTO METOAa, BO3JCHCTBME Ha o00OpabaTkBaeMBIe W
CMETITMBACMEIC KOMITOHEHTERI TIPOVCXOINT C HAJIOKCHUEM
HEHTPOOCKHBIX CHJI W 3HAKOTIEPEMEHHBIX HMITYJIhCOB
JTABIICHUSI. B cBoro ouepensr 3TO  TMO3BOJSET
HaTpaBJICHHO W3MEHSTh (PU3NKO-XUMHUUECKUE TTapaMeTphI
MOJy4aeMOoro TPOAYKTA: pa3pylaTb MaKpOMOJICKYJIBL,
AKTUBU3UPOBATH TPOIECCHl THUApATallUU, 0Opa30BaHUS
BOZOPOJHBIX CBSI3EH, SIBICHUM CaMOacOLMAlUU U IPYyTue
apdexTer. CnemyeT OTMETHUTh, YTO HE BCE BOMPOCHI
MPUMEHEHUSI 3HAKOIEPEMEHHBIX WMIYJIbCOB JaBICHUS
JUTST 00pabOTKY BOJHEIX U OWHAPHBEIX CHCTEM JOCTaTOYHO

W3YYECHEI.
B011a " CI1pT, JOCTATOYHO CJIOKHBIC
ACCOUMPOBAHHEBIC CUCTEMBI " YYBCTBUTCIBHBI K

MAaJICHIIINM SHEPTETHICCKIM BO3ICHCTRISIM.

O6pa3oranne BOJTHO-CTTHPTOBEIX cmecei
MpeacTaBisieT coOol mpoliecc CMENMIMBAHUS BOIBI U
criupta. [Ipu cMemmBaHuM cnupTa ¢ BOJAOW BBIACIAETCS
TEIIOTa, OOyCIOBJICHHAS O00pa30BaHUEM BOJOPOJIHBIX
CBs3elf CMEIIaHHBIX aCCOIMAaTOB — BOJHO-CIUPTOBBIX
cMmeceit ¢ 06pa30BaHUEM KPUCTAIIOTHAPATOB.

MexXMONeKyIIpHble CBS3HM B BOJHO-CIIUPTOBBIX
pacTBOpax HOCST CIIOKHBIN xapakrep [9].

B uwncroit Bome W B pa30aBICHHBIX pacTBOpax
CYIIEeCTBYET HEeTpephIBHAS TpexMepHast ceTKa
BOJIOPOJIHEIX CBS3€H, 3TO TONTBEPXKIACTCS MHOTHMH
WCCIICIOBAHWSIMA W YUCICHHBIMH  DKCIIEPUMEH-
tamu [10, 11].

B nocnennee Bpems cTasio sICHO, 4TO BOJOPOIHAS
CBsI3b NPUHIIUITUAIBLHO HUYEM HE OTIMYACTCS OT JIF0OOM
JIPYTOfl XUMHYECKOW CBSI3M U OMpENeNseTcss Habopom
B3aUMOJICHCTBUN siiep W O0OJOYEK, Y4YacTBYIOIIUX B
CBSI3M aTOMOB.
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HeOospImasi, Mo CpaBHEHUIO ¢ XUMHUYECKOW, SHEPTHUS
BOJOPOJHONH  CBsA3M,  OOYCIIOBICHA  OTHOCHTEJIBHO
Gompim paccrossareM OH---O u Manoil 3J1eKTpOHHON
IVIOTHOCTBIO y aTroMa BOJOPOJA H, COOTBETCTBEHHO,
3deKToB, € HEH CBA3aHHBIX: TEPEHOC 3apsja,
MOJIAPU3ALHUS U JIP.

B BOAHO-CITUPTOBBIX CMECSIX COMCPIKATCS BPEIHbIC

MUKPOIIPUMECH, KOTOPBIC SIBJIAOTCA TOKCUYHBIMU
BC€IICCTBAMU U paCTBOpCHHLIﬁ KHUCJIOPOA. Ot KoJIMYeCcTBa
MHKpOHpHMeceﬁZ aJlbACTU 0B, BBICIIHUX CIIUPTOB,

METaHOJIa, 3aBUCUT KaYeCTBO BOJHO-CITUPTOBBIX CMecel U
WX  opraHojienThyeckue cBoMcrBa. UYem  meHsblne
coliep’)KaHWe MUKpPOTIpUMEcei, TeM BBIIIE Ka4yecTBO
BOJIHO-CTITUPTOBBIX CMECEH M, COOTBETCTBEHHO, KaUECTBO
rOTOBOTO TMPOAYKTa, B COCTaB KOTOPOTO 3TH CMECH
BXOJIAT.

Leab padorsl
Llenms Hacrosimed paboOTBI —  HWCCIeIOBaHUE
BIIUAHUS 6C3peaFeHTHOFO METOAa, a UMCHHO
3HAKOMICPEMECHHBIX UMITYJIbCOB JaBJICHUA mpu
CMCIIMBAHUU BOJbI W CIIUPTA, HAa MapaMETphbl BOIHO-

CITUPTOBBIX cMeceit B LIUPOKOM Juana3oHe
KOHIIEHTpAIH.

HN35105keHHEe 0CHOBHOTO MarepuaJjia

Panee MPOBOANIINCE HCCIICAOBAHUS TI0 U3YUCHUIO
BIIUAHUS METOAa JVCKPETHO-UMITYJIBCHOTO BBOJIa

SHEPTWH Ha CBOWCTBA BOJBI M BOJAHBIX cucteM [12]. [ns
TTPOBEICHUS

MPOOOJIKCHUSA I/ICCJ'IC,Z[OBaHl/Iﬁ HUCTIOJIb-

Puc. 1 — Dxcnepumenmanvusiii cmeno 015 NOAYUeHUs
B00HO-CRUPMOBBIX cMecell: 1 — EmKkocmb 0nsl cnupmas
2 — émrocmb 01 800bl; 3 — pomamempwl,; 4 — mepmonapul,
5 — npeobpasosamens oasnenus; 6 — mepmonapa;

7 — npeobpazosamens dasnenus;, 8§ — PIIA; 9 — eenmuns,
10 — émrxocmsb ¢ 20mo601l 600HO-CHUPMOBOLL CMECHIO;

11 — ananoeo-yughposoii npeobpazosamenv, 12— I1K;

30BaJICSl AKCIEPUMEHTAIBHBIM CTEHJ, CO3/JaHHBIA B
UTT® HAH Ykpaunsr (puc.1) [13].
OCHOBHBIM paboO4YMM y3JIOM JaHHOTO CTeHIa

SABJISACTCA pOTOpHO—HyJ’ILCﬂHI/IOHHHﬁ amnmapar, B KOTOpOM

CO3/IAIOTCSl  yCIOBUS  3HAKOIICPEMEHHBIX  HMITYJIhCOB
nmasiennit, AP = 250 xlla.
Bo Bpems TpoBemeHHS 3KCIIEPHUMEHTAIbHBIX

HCCIICIOBaHUN BapbUpPOBaNoch BpeMs oopadotku 0,5-300
¢, TemrepaTypa MCXOmHBIX Kommorentos 10-20 °C, a
Takke OOBEMHAs KOHIEHTPAIWS MOJIYYCHHBIX BOIHO-

CIIMPTOBBIX cMecei. WnrepBain BAPBUPOBAHUS
KoHneHTparmu coctasisut 10-90% o0.

Jst  mpoBeneHMsl  UCCIEJOBAHMM — KOJIMYECTBA
PacTBOPEHHOTO KHCIOPOAAa B BOJIHBIX U BOJHO-

CIIMPTOBBIX CMECAX HCIHOJIB30BAJICA SHCKTpOXI/IMI/ILICCKI/Iﬁ

METOA  ONPCACIICHHUA KOHLICHTpAallMM pPaCTBOPCHHOTO
Kucjiopozaa.

I/ICCJ'IC,HOBaHI/IC KOJIM4YECTBa BpPEAHBIX
MI/IKpOHpI/IMeceﬁl aJIbJACTU/IOB, BBICIINX CIIUPTOB,

METaHOJIa B BOJHO-CIIUPTOBBIX CMECIAX TPOBOANIIOCH
METOZIOM Ta30BOH XpOMATOTpaduu.

OO0cyxkneHne pe3yJbTaTOB

[IpoBenenue mporecca CMEMIUBAHUS BOIBI U
CIIUpTa B YCJIOBUSX 3HAKOTICPEMEHHBIX HMITYJILCOB
JTABJICHUST TIPOWCXOINT MTHOBEHHO, HETOCPEACTBEHHO B
paboueit 30He POTOPHO-TTYIILCAI[MOHHOTO arapara, 9To
MO3BOJIIET TPOBOJAUTH ATOT TPOLECC HETMPEPHIBHBIM
CITOCOOOM.

B pesynmerare MpOBEACHHBIX MCCICAOBAHWH OBIITH
MOJIYYE€HbI ~ BOJHO-CITUPTOBBIE CMECH B  IIUPOKOM
nuana3zoHe koHuentpanui (10-90% o06.).

KoHTpons comepxaHuss KHCIOpOJa B BOJE
ocTaéTcd BAXKHOU MPOOIEMOM, MOCKOIBKY KHCIOPOT —
3TO  CWIbHBIA  OKHCIHUTENb,  B3aUMOJACHCTBYIOLIUI
MPaKTUYECKH  CO  BCEMH  DIIEMEHTAMH  TaOJMIIET
Menpeneesa

PactBopeHHBIN B BOJIe KUCIOPO, B BUAE MOJIEKYJI
0O,, OKa3bIBaeT BIIUSIHUE Ha OKHUCJINTEIBHO-

BOCCTAHOBHTEIIFHEIE PEAKIIMM C ydacTHEM KaTHOHOB W
aHWOHOB OpTaHW4YeckuX coeanHeHnid. [lostomy mpm
OTIpe/ieIeHu CTaOMIIBHOCTH BOJIBI u ee
OpPTaHOJIENTUYECKUX KauecTB, HapsAAy C HU3MEpeHHEM
KOHIIEHTPAIMM  OpPraHMYECKUX U  HEOPTaHHUYECKUX
BEIIECTB, BOJOPOJHOrO IIOKA3aTelns, Ba)XXHO 3HATh WU
KOHIICHTPAIMIO KUCIIOPOAa (B MI/JI) B 3TOH BoOJIE.
KonuuecTBO pacTBOPEHHOTO B BOJHO-CIIHPTOBBIX
CMecsX KHCIOpoJa BIMSIET HA W3MEHEHWE KOJMYECTBA
MHUKpOTIpUMEcet, a WIMEHHO CITOCOOCTBYET OKWCICHUIO

MOJICKYJT ~JTaHOJA [0 AaleTajbIeruia, a TaKKe
CMOCOOCTBYET  OKHCIIEHWIO  CBOOOJHBIX  PaJMKAIIOB,
KOTOPBIC COIEPIKATCS B CITUPTE.

Pesynbrarer HCCIICOBAHUN KOJINYECTBA

PacTBOPEHHOTO KUCJIOPOA IIPUBECHBI B TabHLe 1.

C TNOBBILICHHEM TEMIIEpaTypbl PacTBOPSIEMOCTh
KHCIJIOPO/A B BOJIC CHIDKACTCSL.

BbII0  ycTaHOBIICHO, YTO CHIDKEHHE KOJMYECTBA
PacTBOPEHHOTO KHCIIOPOJa MO CPABHEHUIO C MCXOIHBIM
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coJIep)KaHNeM TIPOWCXOJIUT TpakTuyecku Ha 50-55%.
Takue pe3yabTaThl CBUACTEILCTBYIOT O TOM, YTO

Tabmuma 1 — N3menenue KOJIMYECTBA

PacTBOPEHHOT0 KUCIOPOJIa.

N | Temmeparypa, | do o0paboTku ITocne

Ke 00paboTKu

1 10 12,10 6,51

2 12 11,02 5,82

3 14 10,30 5,12

4 16 10,05 5,10

5 18 9,60 4,91

6 20 9,00 4,20
MPOBEICHUE Mpollecca CMEMIMBAaHUS B YCIOBHUSX
3HAKOTICPEMEHHBIX ~ MMITYJIbCOB  JABICHHS  CHOCOOHO

3aMEJIUTH OKUCIIUTCIIBHBIC PEAKINN B BOAHO-CIIMPTOBBIX
CMECCAX.

90 |=
$80 |o
4 =
X70
3 | —
560
T 1
250 =
T B
——
$4a0
g _—
< 30
20
1=
10
T T T T
0 1 2 3 4
mr/am. ky6
W 2-nponaHon PMA M 2-nponaHon Tpag,. TEXHOA.
M metaHon PMA M meTaHoN TpaA. TEXHON.
M auvetanbgerng PMNA M auetanbaerns Tpag. TeXHON.

Puc. 2 — 3asucumocmo xonuuecmea:
ayemanvoe2uda, MemaHona, 2-nponarona 8 600HO-
CRUPMOBLIX OM CNOCO6A NOYYenusl, OUana3oH
xonyenmpayuil (10-90% 06.)

B pesynbTare uccienoBaHusl KOJMUECTBA BPEIHBIX
MUKpoOTIpuMeceil  OBIJIO  yCTAHOBJIIGHO, 9TO  TPH
TpeaaraeéMoM Croco0e CMENIMBAHWW BOJBI W CITUPTA,
TTPOUCXOJUT CHIDKEHUE COJIEpXKAHUS DJTHX TIpuMecei
pHUC. 2, WTO CBUIETEIBCTBYET O IOBBINIEHUN KavdecTBa
BOJIHO-CITUPTOBBIX CMecCeH, o CpaBHEHHIO c
TPaJUIIMOHHBIM CTIOCOOOM TIOJTyUeHUS pHC. 3.

[Ipu 3TOM, YTOOBI BO3JIEiCTBUE OBLIIO
crenn(UYeCKUM ¢ IIEJICHANPABICHHBIM, HEO0XOIUMO
TIIATEILHO M3y4aTh BIUSHHE BCEX TEXHOJIOTUYCCKUX
mapaMeTpoB 00pabOTKK Ha COCTABJISIONINEC KOMIIOHCHTHI:
BOJY, CIUPT M Ha KOHCUHBIC MApaMETPhl BOIHO-
CIUPTOBBIX CMECEH.
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Puc. 3 — 3asucumocms xonuuecmea mukponpumeceii 8
B0OHO-CNUPMOBHIX CMECSAX OM CROCODA NOTYUEHUS,
ouanazon xonyenmpayuii (10-90% 06.)

BriBoabI

B pesynbTaTe MpoOBENEHHBIX HCCIENOBAHUN OBLIO
YCTaHOBIIEHO, YTO TPENJIOKEHHBIH MeToj 00paboTKu
BOJHBIX CUCTEM M CMELIUBAHUSI BOJbI U CITUPTA MOXKET B
3HAYUTEJILHON CTENEHN COKPATUTh MPOAOIIKUTENBHOCTh
TEXHOJIOTHUECKOTO  Tpollecca CMEIIWBAHUS, CHU3UTH
9HEPro3arparbl, YBEJIWYUTh MPOU3BOJIUTEILHOCTh U
3aMEHWUTh TIEPUOANYCCKHI CITOCOO0 CMCITMBaHWUS Ha
HENPEPBIBHBIN.

AHanu3 SKCHEpUMEHTANbHBIX JAHHBIX MOKas3al,
YTO HCIOJIb30BAHUE 3HAKOIIEPEMEHHBIX  HMILYJIbCOB
JIaBJICHUM IPU MOJIYYEHUH BOJHO-CIIMPTOBBIX CMECEH B
MMPOKOM  JMAalla30HE  KOHIEHTpaUudl  I03BOJAET
MOJy4aTh CMECH C YIyUIIEHHBIMU (DPU3NKO-XUMHUECKUMHU
MOKa3aTeISIMHU.

B panmbHeiimieM  ruiaHUpyeTcss  MPOJOJIKUTH
HCCIIEIOBaHUS TIOJNyYEHUS] BOJHO-CIIMPTOBBIX CMECEN B
YCIIOBUSIX 3HAKONEPEMEHHBIX HWMITYJIbCOB JABJICHUH, C
MPUMEHEHUEM Pa3JIMUHBIX TEXHOJOTMUECKHX PEKUMOB U
MapamMeTpoB  MPOBEAEHUSI  TPOLECCa,  MOCKOJIbKY
IPUMEHEHHE METOJAa JUCKPETHO-UMITYJIbCHOIO BBOJA
DHEPIUU  IEPCIEKTUBHO  JJI  HCIOJIB30BAHHUS B
TEXHOJIOTHUECKUX TIpolLleccaxX pPa3MYHBIX OTpacieit
IIPOMBIIIJICHHOCTH: MUILEBOH, XUMUYECKO,
KOCMETHYECKOl, (hapMarieBTUIECKO.
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Byows nacka nocunatimecs Ha yio cmammio HACMYRHUM YUHOM.
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AHOTALIA Haseoeni pesyrvmamu 00CRiONHCeHb GAACMUBOCMEN 800HO-CRUPMOBUX cyMiulell, AKI OVIU 00epi#caHi 6 YyMosax
BHAKO3MIHHUX IMNYAbCI8 MUCKY. J{ocniodceni pisHi memnepamypHi pexcumi 00epiCcanHs I uac 0OpoONeHHs 600HO-CRUPMOBUX
cymiweti ¢ inmepeani konyenmpayii 10-90% 06. B pezynomami npogedenux 00cniodcers 6y10 6CMAHOBIEHO, WO 800HO-CRUPMOBI
cymiwii, AKI OYIU 00epICcani 8 YMOBAX 3HAKOIMIMHUX IMAYAbCIE MUCKY MICIAMb MEHULY KilbKICMb WKIOTUBUX OOMIUOK, POZUUHEHO2O
KUCHIO MA Maroms NOKPAWEeHi OP2aHONenmuyHi 81acmueoCmi, uwjo cei04UUms Npo NOKPAujeHi (izuko-XiMiuni napamempu.

Knrouoei cnoea: 600no-cnupmosi cymiuii, npoyec 3mMiuly8auHs, —WKIOAUGT OOMIWKU, OUCKPEMHO-IMAYIbCHE 68COeHHs eHepeil,
3HAKO3MIHHI IMIYIbCU MUCKY
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