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AHHOTaHI/Iﬂ: HpeZ[CTaBJ'IeHI)I peE3yJIbTaThl CUCTEMATU3allUM OaHHBIX, MOJY4YCH-
HBIX B pe3ylbTare OSKCICPHMEHTAJIbHBIX HCCIICIOBAHMNA OCHOBHBIX MEXaHHYCCKHX
Croco00B paspylieHus MeH, GOPMUPYIOITUXCS B MPOIECCe CHHTE3a MMUTMEHTOB U Kpa-
cutenedl. Ilenb cucTeMaTH3alUM — MONYYCHHE KPUTEPHS, MO3BOJSIOLICIO YHCICHHO
OLCHHUTh U BBIOpaTh CIOCOG MEHOPA3pPYIICHHS C MAaKCHMaJIbHBIMH [OKa3aTe/SIMH
10 UHTEHCUBHOCTH OTOOpa ra3oBoii (a3sl 6€3 MpocKoKa KUIKOW (a3bl, 000CHOBaHHO
OCYILLIECTBHUTH HOA00D anmnaparypHoro oGopMICHHs JJIst IIPoLecca IEHOPa3pyLICHHUSL.

BBenenue

[Ipu cuHTE3e OONBITMHCTBA TUTMEHTOB HA OTICIBHBIX CTANAX B MIPOMBIILICHHBIX
anmaparax HaOJrogaeTcs akTuBHOE (OpMUPOBaHME TMEHBI. B 3aBUCUMOCTH OT pa3Mepa
CEeTapaoOHHOT0 MPOCTPAHCTBA MPOMBIIIICHHBIX allapaToB 00bEM BBIICIIEMON TTEHBI
mosxer pocturath 10 M° u Gonee [1]. Takas neHa BO3HHUKAET B pe3yJbTaTe BbIACICHUS
mapora3oBod (pa3bl ¥ HAIMYKMS B KOMIIOHEHTaX pPEarupyrolieidl CMeCH MOBEPXHOCTHO-
aktuBHBIX BeiecTB (ITAB). ®opMupyromascsi MpoOMBIIUICHHAsT TEHa MOXET HMETh
pa3jinyHble MapameTpbl — OT MEJIKO- J0 KPYIHOJMCHEPCHOM, C BBICOKOW M HHU3KOH
YCTOWYMBOCTHIO, PA3IMYHON MHTEHCHBHOCTHIO ()OPMUPOBAHUS IMEHBI HAJ[ TOBEPXHO-
CTBIO KHUIKOH (azsl [2].

AxtuBHOE (hopMUpOBaHHE MIEHBI Ha OTACIBHBIX CTAIUSIX CHHTE3a MMTMEHTOB IPH-
BOJIMT, KaK MPaBWIO, K YXYAIICHUIO Ka4eCTBa IeJIEBOTO MPOIYKTa, MPOCKOKY MOIYIPO-
JIyKTOB BO BCIIEHEHHOM COCTOSTHHUM B CMEKHBIE TIO TEXHOJOTHYECKONW CXEMeE armaparhl,
OBICTPOMY 3arpsA3HEHHIO allapara, IOBBIIICHHBIM YHEPro3aTparaM, YMEHBIICHHIO TIPO-
M3BOJUTENILHOCTH ammapaTa BIUIOTH JO ero ocraHoBa. [loaTomy B MpOU3BOJCTBE
C aKTHBHBIM TIEHOOOpa30BaHUEM MPHUMEHSIOT Pa3jMYHbIe METOJNbI PAa3PYIICHUS TICH:
MeXaHUYECKHUE, TEIUIOBBIe, (hu3nveckue M ux komOmHarmu [2]. IIpu 3TOM OTKpBITON
ocraeTcs mpoodiieMa BeIOopa 3PEKTHBHOTO METO/Ia MIEHOPA3PYIICHHS ISl KOHKPETHON
MIEHBI, TaK KaKk METOJI, XOpOoIIo cedsl 3apeKOMEH0BaBIIMI Ha OJAHOW CTaJluU, MOXKET
oka3zaTbcs Hed(D(HEeKTUBHBIM JIIIS IPYTOiA.

DKCIEpUMEHTAIBHOE HCCIIE0BAHUE CBOMCTB MPOMBILUIEHHBIX NIEH U METOJIOB UX
paspylIeHUs] YacTO CONPSDKEHO C PAJOM CEPBE3HBIX MPOOJeM, peIleHHe KOTOPHIX,
B HEKOTOPBIX CyyasiX, He MPEeACTaBIsETCS BO3MOXHBIM [3, 4]. DTO cBsA3aHO € TeM, UTO,
60-NepebIX, 3a4aCTYI0 Ha CTaIHIX CHHTE3a, COMPOBOXKIAIONIMXCS MEHOOOpa3OBaHHEM,
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MPUMEHSIOTCS PEAKHE, TOPOrUe KOMIIOHEHTBI, PACX0J KOTOPBIX B Ja0OPaTOpUU HElle-
Jecoo0pa3eH, TaKk Kak MPUBEAET K HEMPUEMIIEMOW CTOMMOCTH JKCIIEPUMEHTAIbHOTO
UCcre0BaHusl. Bo-6mopbix, KOMIOHEHTHI MOTYT OBITh BBICOKOTOKCHYHBIMH U (HITH)
CUJILHO 3arpsi3HSIONIMMHE MTOBEPXHOCTH BemecTBaMu. COOTBETCTBEHHO paboTa ¢ HUMHU
BO3MOJKHA TOJIBKO B OTPEACICHHBIX YCJIOBHUSAX Ha CICIHATU3UPOBAHHOM 000pYyIOBa-
HUH, YTO TAKXKE TOBBICUT CTOMMOCThH HCCIICMIOBAHHS, THMOO HE TMO3BOJIUT UCCIICIAOBATH
HEKOTOPBIC MEPCIICKTUBHBIC METOIbI BO3JICHCTBHUS HA MEHY HM3-3a OTPaHUUCHUI TPUME-
HSIEMOTO B TaKUX CIy4asX CIELHaIbHOTO 000py/10BaHHS.

Lenv cmambu — pa3paboTka METOAUKA (OPMUPOBAHHSI MOJIEIILHOM MEHBI C XapaK-
TEPUCTHKaMK  (IMCTIEPCHOCTHIO, WHTCHCHUBHOCTBIO BBIICICHHUS, YCTOWYHBOCTHIO),
AHAJIOTUYHBIMH HUCCIICYEMbIM MIPOMBILIICHHBIM TTeHaM. [Ipu 3TOM HE0OX0 MO, YTOOBI
Juist (GOpMHUPOBaHMS MOJIENBHOM MEHbI PUMEHSUTUCH JIOCTYIHBIC, HEJIOPOTHe, Hearpec-
CHBHBIC KOMIIOHEHTBI, C KOTOPBIMH JIETKO PabOTaTh B YCIOBUSIX OOBIMHON XUMUYECKOU
naboparopuu.

®opMHpPOBaHME MOJECJIbHOM MEHbI

Jns monmydeHuss MOAENBHOW TEHBI C Pa3IMYHBIMHU MapaMeTpaMU HCIOJIb30BaIN
BOAY C 3a7aHHBIM KonuuecTBoM [TAB u nuokcuj yriepona, BBIISISIOMUNACS B PE3YIIb-
TaTe PeaKIUU B3aNMOACHUCTBHS STaHOBOMH (YKCYCHO#) KUCIIOTHI U KapOOHATa HATPHUS

2CH3COOH + Na2C0O3 — H20 + 2CH3COONa + CO21.

B mwmmHop 3arpyxany pacCUNTaHHOE KOJHMYECTBO PEarcHTOB (BOomy, KapOoHAT
Hatpusi ¥ IIAB) m TmiarensHo mepememmBany. B monydeHHYI0 cMech 100aBIISUIIH
YKCYCHYIO KHCJIOTY, B pe3yJbTaTe Yero NMpoMCXOIWIO BcreHHBaHME. [Ipu HeoOxomu-
MOCTH PEaKIMOHHYIO Maccy JOMOJHHUTEIbHO IepeMenInBaiu. B 3aBucuMoctu 0T cooT-
HOILLIEHUS PEarcHTOB II0Jlydajach II€Ha C Pa3sHOW CTOMKOCTBIO, AUCIEPCHOCTBIO
N HHTCHCUBHOCTBIO INICHOBBIJICIICHUA.

HHCHCPCHOCTL MOHeHLHOﬁ TICHBI ONPECACIIAIN C TOMOLIBIO U3MCPUTEIILHOT'O MUK-
POCKOIIA MOJICYETOM YHCIIa Ty3bIPEKOB ONPEIeNICHHOTO pa3Mepa [5, 6]. THTeHCUBHOCTH
TICHOBBI/ICJICHNS] OIICHMBAJIM 110 BPEMEHM YyBEIMYEHHUs OO0beMa ITIeHbl B IMIMHIpE.
YCcTOWYMBOCTS U KPATHOCTH MOJEIBHON TIEHBI ONPENeIIsiach M0 METOIMKE, NPEICTaB-
JICHHO# B [7].

Kak crnemyer u3 pe3ynbTaToB 3KCIIEPUMEHTOB IO ONPENCIICHHUIO IHCIICPCHOCTH
MOJICTIFHOW TIeHBI, YMeHbIIeHHe pacxona [TAB npuBOAMT K yBENHMUEHHIO pa3MepoB
My3bIPbKOB, (hOpMa Iy3bIpbKa CTPEMHTCSI K MHOTOYTOJIHHKY; YBEJIMYEHHE pacxoja
I[TAB — Kk yMEHBUICHHIO pPa3MEpOB Iy3bIpbKOB, (opMa My3bIPHKOB CTPEMHTCS
K mmapoo6pa3Hoi. Bapsupys pacxoj] yKCyCHOM KHCIIOTHI M MCTIONB3YS JOIOTHUTEIIEHOE
NEPEMEIIMBAHUEC, MOXHO UBMCHATH HHTCHCUBHOCTDH HeHOOGpaBOBaHI/IH.

B pesynbpTaTe SKCNIEpUMEHTOB MO (POPMHUPOBAHUIO MOAEITHLHON TIEHBI C Pa3IHMIHBI-
MH XapaKTepUCTHKAMHU ITIOyYEHBI TIEHBI C pa3MepaMu my3sIpbkoB oT 0,5 10 3 MM pas-
muyHO# (opmbl, KpatHOcThIO OoT 10 1o 50, ycroiumBocteio ot 18 no 110 c. Ilens
C YKa3aHHBIMHU MapaMeTpaMU MO3BOJISIIOT MOAEIMPOBAThH MOBEAECHUE MPOMBIIIIEHHBIX
neH, popMHUpPYIOIKXCS B IPOLIECCaX CUHTE3a OONBIIMHCTBA MMTMEHTOB M KpacuTesen.

3KCI[epI(IMeHTa.]II>Ha$[ JacThb

g ananm3a 3PEeKTHBHOCTH MEXaHWYECKUX METOJI0B IIEHOPA3pYIISHUs Mpeia-
raeTcsi BBecTH Kpurepuil 3ddextuBHOCTH NeHOpaspymeHns K, dncieHHbIe 3HAYCHUS
KOTOPOTO MOKHO OIICHHTH IT0 HHTEHCHBHOCTH MEHOPA3pyLICHHUS U 00beMy pa3pymiae-
Moii ieHs! (Tabu. 1).
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Tabmuma 1

3Havenns kpurepus 3pGeKTHBHOCTH IEHOPA3PyLICHUS
10 CKOPOCTH 1 00beMy pa3pyliaeMoii neHbl

D¢ dexTuBHOCTH

IloBenenne neHbI
neHopaspyuienust K

0 [ena He paspymaercs

[ena paszpymaercst He3HaUUTENBHO (HE Oosiee 10 % oObema).
1 CkopocTb paspymieHHsT TEeHB Mana (yMEHbIICHHE oObeMa
MIPOUCXOTUT OoJee ueM 3a 15 ¢)

[lena 3HAaYMTENHHO pa3pymIaeTcs, HO 00BEM pa3pymaeMoi
2 neHsl HegocTtatodeH (Menee 50 %), BO3MOXXHO (popMHpOBa-
HHUE BTOPUYHOH MEIKOANCIIEPCHON ITEHBI

Ilena 3Ha4yMTENBHO paspylIaeTcs, HO 00BEM pa3pylIaeMoi
3 neHbl HefocTatoueH (Menee 80 %) U BO3MOXKHO (hOpMHPOBa-
HUE BTOPUYHOMN MEJIKOJUCIIEPCHOU IIEHBI

Ilena monHOCTRIO pa3pylaeTcs, yMeHbIIeHHEe 00beMa IIpouc-
4 XOJUT MEHee ueM 3a 2...3 ¢, HO BO3MOXHO (hopMUpOBaHHE
BTOPUYHOU MEJIKOIUCIIEPCHON IIEHBI

5 [Iena GBICTPO U TONHOCTBIO PAa3pyIIAETCS

I[J'ISI OLICHKH Bq)(i)eKTI/IBHOCTI/I MCXaHUYCCKUX MCTOJAOB IMCHOPA3PYHICHUA HUCIIOJIb-

30BajJach YCTaHOBKA, COCTOSIIAs W3 MEPHOr0 LWIMHApa nuameTpoM dy, B KOTOPOM
MPOUCXOJUT NEHO0OPa30BaHUE, IPUBOJA C MEXaHUIECKHM NICHOPAa3PyLIINTENIEM, BUIEO-
kamepsl. Kpome mIKaiapl HAa IWIMHApE, YCTAHABIMBAIACH JIOTOJHUTEIbHAS IIKaia
JUISL U3MEPEHUs BBICOTHI NeHbl. Onpenenenne 3p(eKTHBHOCTH MEHOPa3pyIIeHHs IPo-
BOJUAMIIOCH Ha OCHOBE AaHANM3a BHJCO3AMMCH B3aUMOACHUCTBHUS (opMupyromIeiics
B LWJIMHJPE MOJEIbHON MEHBI U BRIOPAHHOTO YCTPOICTBA NIEHOPA3pyIICHHS, TIPH 3TOM
BBIJICJIAINCH YCJIOBHO MEJKOIMCIIEpCHas (pa3Mep IMy3BIpbKOB He Oonee 1 MM) M KpyII-
HOJHCIIepCcHas (pa3Mep IMy3bIpbKOB Oojiee | MM) MEHBI ¢ HU3KOH (yBelndeHue oobema
Ha 100 % 3a 3...5 c¢) u BeIcOKO# (yBenuuenue oobema 100 % 3a 0,5...2,0 ¢) unTEeHCHB-
HOCTBIO. YCTOMUYMBOCTH HCCleayeMoil meHbl coctaBwina 110 c. Jlns ompeneneHus
3¢ PEeKTUBHOCTH NIEHOPA3PYIICHUS BEIOPAHbI JBYXJIONACTHAS (C INIOCKUMH JIOTIACTSIMH)
¥ MIpOTIeJIIepHast MEIIANIKH, a TaKXKe NephOpUpOBaHHBIN BPALIAIOINHACS JTHCK.

Hccnenyemast eHa reHepupoBaiach B MUIHHApe auamerpoM 70 mm. s ompe-
JeneHust 3(QGEKTUBHOCTH TIEHOPA3pYIICHUsS IPOBEAEHBI HMCCIIENOBAHUS C Memllai-
kamu auamerpom 0,5dy, 0,75dy, 0,9dy. Ywmcmo o6GopoTtoB BapbupoBaioch ot 100
Jo0 600 o6/muH. PesynbraThl aHamm3a 3(Q@QEKTUBHOCTH INEHOPA3PyIICHUS MEIJKO-
Y KpYNHOAMCHEPCHOW NEH MO MPE/I0KEHHOMY KPUTEPHIO JABYXJIONACTHONH MELIAIKON
¢ grciaoM 000potoB 400 (111 MATOMHTEHCHBHOM 1eHbI) U 550 00/MUH (17151 BEICOKOHMH-
TEHCHUBHOI1) TIpeACTaBICHHI B Ta0M. 2.

B ciydae mpuMeHEHHS TPOINENJICpHOW MEMIalKA HCIOJIb30BATIHCh MEIIAIKH
C aHAJIOTMYHBIMU quameTpamu (ducio o6opotoB oT 400 mo 800 o6/mMuH). Pe3ynbraTh
(aucio obopotos 400 06/MHH) MOKa3aHEI B TAa0I. 2.

[Ipu rcTioNp30BaHUK TOPU30HTAIBHOTO BPAIIAIOIIETOCS Mep(HOPHPOBAHHOTO JHCKA
(mmaMeTphl AKMCKa aHAIIOTHYHBI IMAMETpaM MEIIAIKK) YUCI0 000POTOB €ro BapbupoBa-
nock ot 400 no 600 o6/mun. Ilepdopanus aucka npeacrasisia coOoi aABa psaa KOH-
LHEHTPUUYECKUX OTBepcTHd mo 8 u 4 orBepctua aumamerpoMm 0,1 nmamerpa aucka.
PesynbraTel aHanm3a 3()(EKTUBHOCTH TEHOpa3pyIIeHHS NepPOPUPOBAHHBIM JUCKOM
npu 550 06/MHH TaKke NpeacTaBiIeHb! B Ta0II. 2.

Kak BuaHO W3 maHHBIX TaOJ. 2, KPYIHOJIMCIIEpCHAs IEHA pa3pyllaeTcs Jerde,
YyeM MeJIKoaucnepcHast. [leHa ¢ BBICOKOH MHTEHCHMBHOCTBIO BBIJEJICHUS Pa3pyIIAeTCs
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Tabmuma 2

Ouenka 3ppeKTUBHOCTH NIEHOPA3PYLIEHHUS ABYXJI0NACTHONH MeIIAJKOM

Ilena
Tiaver MENKOANCIICpCHAs | KPYITHOIUCTIEpCHAS
b MetHartiH HuTencuBHOCTH
HU3Kas | BEICOKAs | HU3Kas BBICOKAs
Heyxnonacmuas mewanka
0,5dy 1 0 2 0
0,75dy 2
0,9dy 3 1 5 2
Ilponennepnas mewanka
0,5dy 0 0 1 0
0,75dy 1 3 1
0,9dy 3 1 4 2
Ieppopuposannuiii ouck
0,5dy 0 0 0
0,75dy 1 0
0,9dy 2 2 1

MCAJICHHECC, 4YCM IICHaA C HHM3KOM HMHTEHCUBHOCTHIO. UeM Ooblie mionaJgb KOHTaKTa
MEXaHHYECKOTO BO3/CHCTBUS yCTPOWCTBA IIEHOPA3pYIICHHS Ha II€HY, TEM BBIIIE
WHTEHCUBHOCTD TIEHOPa3pyIICHHS.

BuzyanbHple HaOMIONEHHUS 3a IPOIECCOM MEHOpa3pyLICHUS BBIABWIN 3(QHEeKT
(hopMHpOBaHUS BTOPUYHON MEIKOJUCIEPCHON MEHBI IPH B3aWMOAEHCTBUU MEXaHHUIe-
CKOTO TMEHOPA3PYyLIUTE ¢ UCXOAHOH meHol. Ilpu omperneneHHbIX yciaoBusx ((popme
" IJ1o1Iain mMoBEPXHOCTHU yCTpOﬁCTBa, CKOPOCTU JABHKXCHUA yCTpOﬁCTBa, NHTCHCHUBHO-
CTH TIeHOOOpa30BaHMUs) UCXOAHAS NIEeHA pa3pyliaeTcs MPHU B3aUMOJEHCTBHU C 3IIEMEH-
TaMM [EHOPa3pyLIUTENs], HO MOJHOW cenapaluy ra3oBod M JKHIKOW (a3 He MPOHCXO-
JIT, a BO3HMKAeT HOBas BTOPHYHAs ITI€HA, Pa3Mephl Iy3bIPHKOB KOTOPOH MEHbIIE,
YeM pa3Mepsl Iy3bIPbKOB MCX0nHOH. [Ipy 3TOM BTOpHYHAs NEHa, Kak IpaBHio, Ooiee
ycroiddnBa, 4eM HcxonHas. TakuMm o0pa3oMm, IpH MEXaHWYECKOM II€HOPa3pYIICHUU
HEoOX0IMMO HE JI0ITyCKaTh (POPMHUPOBAHUS BTOPUIHOM HIEHBI.

Onpenenenne kKputepusi 3pPeKTUBHOCTH NEHOPA3PYLLIEHUSI

be3pasmepHblii kputepuii OneHKH 3(H(HEKTUBHOCTH METOJOB MEXAaHMYECKOTO Tie-
HOpa3pyIleHUs JOJKEH YYUTHIBaTh CBOWCTBA IMEHBI, CTENIEHh MEXAHUYECKOTO BO3/CH-
CTBHSI Ha TICHY MIEHOPA3PYIIUTEICM, a TAK)KE OILICHUTH BBIABICHHEIA 3PdeKT popmMupo-
BaHUS BTOPUYHON MEJIKOJIUCIIEPCHOM MEHbI

K=S—-(D+U+V+1), 1)

rae S — creneHb MEXaHUYECKOro BO3JCUCTBHS Ha my3bipek mnenbl; D — nucnepcHoCcTh
nensl (0 — kpynHOaUCTIepcHas, | — menkogucnepcHas); U — ko3 durment ycroitanso-
CTH TIeHBI, V — BepoOsTHOCTh (DOPMHUPOBAHMSA BTOPUYHOHN MEHBI; | — MHTEHCHBHOCTH
dhopmupoBanust ucxogHOM neHbl (0 — HU3KasA, | — BRICOKas).

OlLleHHM CTENEeHb MEXaHHMYECKOTO BO3JEHCTBHUS Ha IMY3bIPEK MEHbI S MCXOIs W3
TEOMETPUUECKOM CXEMBbI BO3AECHUCTBHS JONACTU HA Iy3bIPEK, IPEJCTaBICHHON Ha puc. 1,

So = (F-1) sin(90 — &) / (F-1) = sin(90 — ). @)
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Puc. 1. Cxema pacyera yJe/bHOIi NJ101Aa1 BO3/1eiiCTBHS HA My3bIpeK:
F — ycnoBHsIi pa3mep nonactd; F1 — 3 deKTUBHEIN YCIOBHEINH pa3Mep JIONACTH;
0L — YroJI HaKJIOHA JIOTIACTH, IPajl.

Hcxoass u3 BBIOPAaHHOTO [Uana3oHa 3HaueHWU kputepus 3(dexTuBHOCTH
(cm. Tabm. 1), 3anuiiem BeIpayKeHUe Ui S B BUC

S = 5080 = 50sin (90 — @), 3)

rae O — 105151 00beMa NeHbI, Ha KOTOPYIO IPOUCXOIUT BO3/ICHCTBUE IEHOPA3PYIIUTEIIEM.

[Ipennaraercst onennth BennuauHy O 10O moie o0beMa amnmapara, B KOTOPOM IIpo-
UCXOAMT BO3JCHCTBHE MeHopaspymmuresneM. COOTBETCTBEHHO, JUI HCCIIECJOBAaHHBIX
JMaMETPOB MEXaHHYECKHX IMEHOPa3pyILIUTEeNed HMeeM CIEAYIOIUe 3HauYCHHs:
0,5dyO = 0,5; 0,75dO = 0,75; 0,9d,;0 = 1.

Benuuuna napamerpa U, XapaKTepH3yHOLIEro YCTONYMBOCTH IEHBI, MOJydeHHAs
B pe3y/ibTaTe aHain3a SKCIIEPUMEHTANIbHBIX JIaHHBIX, NpeJcTaBlieHa B Tabn. 3. Bepost-
HOCTH (HOPMHUPOBAHUS BTOPUYHOM TeHk! V 3aBucHT oT mapamerpoB S, U, D u ckopoct
BpaiieHus ycrpoiictBa. OmnpejeneHne KOPPEKTHOTO BHJA 3aBUCUMOCTH Uil OLIGHKH
BEPOSATHOCTH (DOPMUPOBAHMSI BTOPUYHON TICHBI SBJISAETCS CIEHUAIBHOW 3amauet,
TpeOyrome oTAenbHOro nccienoBaHus. OpHEHTHPOBOYHO OLEHUTH 3aBHCUMOCTH V
OT CKOPOCTH BpAllleHHs MEXaHHMYECKOTO0 YCTPOHCTBA MOYKHO 10 pe3yJibTaTaM JKCIIepH-
MEHTAJIbHBIX JaHHBIX (Ta0. 4).

Tabmuma 3 Tabmuua 4
3aBHCHMOCTD BeTMYHHBI KO3 unnenta U 3aBHCHMOCTL BeTHYMHBI MapameTpa V
0T YCTOIYHBOCTH MEHBI 0T CKOPOCTH BPALIEHHSI
VCTOHIMBOCTE, ¢ U CkopocTh, 00/MUH \%
100
He 6omee 20 0 200 0
40 0,5 300
400 0,2
60 1,0 500 04
80 15 600 0,6
700 0,8
100 u 6o1tee 2,0 800 1.0
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Tabmuma 5

CpaBHeHHe PacYeTHOI'0 M HKCIEPHMEHTAJbHOr0 3HaYeHHus1 kpuTepus K

MenkoaucnepcHas Tun
ieHa P MEXaHH'IECKOro d U[S |D[U|V ]Il [Koen|Kpacu| A
yCTpO#CTBa
ManountencuBHas | JlonactHast 0,5dy, 25 1 0,8 |02
MeIIajiKa;
400 06/mun 0,75dy 4 02 0 2 | 23]03
0,9dy 5 ’ 3 [33]03
BeicokonnTencus- (550 06/MuH 0,50y 25 0 |-02]|-02
Hast
0,75dy 4 1 0 1 1
0,5
0,9dy 5 1 2 1
0,5 1105
ManounreHcuBHas | [TponennepHas 0,50 2 0 03 |03
MelaKa:
400 06/vun 0,750y 3 02 1 113103
0,9dy 4 0 3 23 | 0,7
Iepdhopuposan- 0,50y 2 0 0 0
HBIA JTHCK:
550 06/MunH 0,75dy 2,5 0,5 1 |05 (05
0,9dy 3 2 1 1

PesynbraTel pacuera kpurepus K 1 cpaBHEHHS C SKCIIEPUMEHTAIBHO TTOJTyYCHHBI-
MU 3HAUYCHHUAMMU JJII MCXAaHUUYCCKHUX HeHOpa3pr.lHTe.HeI>i IIpU pasHbIX PEKUMaAX MPEI-
CTaBJIeHBI B Ta0s. 5. YCTOWYMBOCTh MCCIEOBAHHOW INeHbl cocTaBuina 44 c. CpemHuit
pasmMep my3bIpbkoB 0,5 MM.

3akaouenue

MaxkcuManpHOE pacXOKICHUE PACYCTHOTO U IKCIIEPHUMEHTAIFHOTO 3HAYCHUH KpH-
tepust K U1 MEXaHUYeCKUX TIEHOpa3pyUIUTeNlel MPU BEIOPAHHBIX PEXUMaX HE MPEBbI-
maet | (cm. Tabn. 5). HauGonee Touno paccuntanHblii kpurepuii K mporaosupyet s¢-
(heKTUBHOCTH TEHOPA3PYIICHUS I Malo- ¥ BRICOKOMHTEHCHBHEIX TICH IPH pa3Mepax
MCHOPA3PYLIUTENsI, HE MEPEKPHIBAIOIIEIO MOJIHOCTHIO BECh 00BbEM (POPMHUPYIOIICHCS
nenbl. Ouenku kputepus K, momydeHHble TpU pa3pylIeHHH TEHBI YCTPOHUCTBAMHU
C JAMAaMETpOM, ONHM3KUM K AWaMETpy ammapaTa, IJIs JIOITACTHONH MEIIAIKH OKa3aJIuCh
3aBBIIICHHBIMH, [T TPOIEITICPHON MEIIaiKH U eppOPHPOBAHHOTO JUCKA — 3aHIKEH-
HBIMH, YTO YKa3bIBaeT Ha HEOOXOIMMOCTh TIOMCKA JTOTIOJHHUTEIbHBIX (aKTOPOB, BIUS-
IOLUX Ha CTENEeHb MEXaHMYECKOro BO3JEHCTBUS Ha My3bIpeK NeHbl. BeposiTHee Bcero,
HEOOXOMUM  ydYeT BJIHMSHUS CTCHKH  ammapara Ha IPOLECC  pa3pylICHHUs
neHbl. OTpuIatenbHbie 3HaUueHUsT Kputepust K st pesxnma NeHOpa3pymeHus TUIOCKON
Memankoi auamerpom 0,50y Ut MENKOIUCIEPCHON BBHICOKOMHTEHCHBHOM IEHBI
npu 550 06/MHH XOPOIIO KOPPETUPYIOT C HAOIOAAEMBIM B 3TOM CITy4ae aKTHBHBIM (op-
MHUpPOBaHHEM BTOPHYHOM TEHBI, 3aMEIAIoNIeld UCXOTHYIO B ammapare.

Orenky mapametpoB kpurepus 3)(GEKTHBHOCTH MEHOPAa3pYyIICHUS B UCCIEIOBaH-
HBIX JMana30HaX CBOMCTB MEH M KOHCTPYKLUUN NEHOpPa3pyLIUTEIeH yIOBIETBOPUTEILHO
nporuo3upyet 3 dekTuBHOCTH MeHopa3pymeHus. COOTBETCTBEHHO, MpeIaraeMblid KpH-
TepUid, MOXKHO HCIOJIH30BATh IS BHIOOpA THUIA M OCHOBHBIX Pa3MEPOB MEXaHHUYECKOTO
MEHOPA3PYLLUTENS IS TIEH € TIapaMeTpaMH, YAOBJIETBOPSIOLIMMH UCCIIEI0BAaHHBIM.
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Assessment of the Effectiveness of Mechanical Methods
for Foam Destruction

A. N. Pakhomov2<, D. S. Pekshev, N. Ts. Gatapova, Yu. V. Pakhomova

Department of Technological Processes, Devices and Technosphere Safety,
panpost@yandex.ru; TSTU, Tambov, Russia

Keywords: foam dispersion; foaming intensity; mechanical devices; foam
separation; synthesis of pigments and dyes; foam stability.

Abstract: The results of systematization of data obtained as a result
of experimental studies of the main mechanical methods of destruction of foams formed
during the synthesis of pigments and dyes are presented. The purpose of systematization
is to obtain a criterion that allows one to numerically evaluate and select a method
of foam destruction with maximum indicators for the intensity of gas phase selection
without leakage of the liquid phase, and to reasonably select the equipment for the foam
destruction process.
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Bewertung der Wirksamkeit mechanischer Methoden
der Schaumzerstorung

Zusammenfassung: Es sind die Ergebnisse der Systematisierung von Daten
vorgestellt, die als Ergebnis experimenteller Studien zu den wichtigsten mechanischen
Methoden zur Zerstdrung von Schiumen gewonnen worden sind, die bei der Synthese
von Pigmenten und Farbstoffen entstehen. Der Zweck der Systematisierung besteht
darin, ein Kriterium zu erhalten, das es ermoglicht, eine Methode zur Schaumzerstérung
mit maximalen Indikatoren fiir die Intensitdt der Gasphasenauswahl ohne Leckage der
fliissigen Phase numerisch zu bewerten und die Ausriistung fiir den Schaumzersto-
rungsprozess sinnvoll auszuwéhlen.

Evaluation de I'efficacité des méthodes mécaniques
de destruction des mousses

Résumé: Sont présentés les résultats de la systématisation des données obtenues
a la suite des études expérimentales sur les principales méthodes mécaniques de la
destruction des mousses formées lors de la synthése des pigments et des colorants. Le
but de la systématisation est d'obtenir un critére permettant d'évaluer et de sélectionner
une méthode de destruction des mousse avec des valeurs maximales pour l'intensité de
sélection de la phase gazeuse sans passer par la phase liquide, ce qui nécessite de
sélectionner la conception matérielle pour le processus de destruction de mousse.

Astopsl: ITaxomoe Anopeit Huxkonaesuy — NOKTOp TEXHUUYECKUX HAYK, JOLEHT
Kadeapsl «TexXHOIOTHUECKNE TIPOLIECCHI, almapaThl U TeXHOoc(hepHas 06e30macHOCTHY,
Ilexwes /Imumpuit Cepzeeeuu — actipant kadenpsl «TeXHOIOTHYECKHE MPOIECCHI,
ammapaTsl 1 TexHochepHas 6e3onacHOCTE»; I amanoea Hamanva ILubukoéna — NoKTOp
TEXHUYECKHX HayK, podeccop, 3aBenyrommuii kadeapoir «TexHomornIeckne mpoIiecchl,
ammapaTel M TexHocgepHas Oe3omacHOCTE»; Ilaxomoséa HOnua Bnadumuposna —
KaHAMJAT TEXHUYECKNX HayK, JOIEHT Kadenapsl «TexHOJOTHYeCKHe MPOIECcCH, alma-
patel 1 TexHoc(epHas 6e3onacHocTb», DI'BOY BO «TT'TY», Tambos, Poccus.
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