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MHTEHCUOUKALIMA IMTPOLJECCA OAOTALIMOHHOI'O BBIAEAEHMSI
TOHKOSMYABIMPOBAHHOM ITEAAPTOHOBOIM KIMCAOTDI

[Toxa3zaHa BO3MOXHOCTh MHTCHCU(UKALINUY (PIIOTAIIMOHHOTO BBIIEICHUS TTeJIapTOHOBOI
kucaothl (ITK) 13 ee BBICOKOAMCIIEPCHBIX AMYJIbCUIA C TOMOILIBIO (DIOKYJISIHTA — TTOJIM-
akpwitamuaa ([TAA) u KoarynsiHTa — cyiib(ara aTlOMUHUS. YCTAHOBIICHO, YTO KWHETUKA
daoranuu ITK onuckiBaeTcst ypaBHeHUEM TiepBoro nopsiaka. [1pu nepexone ot 6e3pe-
areHTHOI ¢uotaunu [1K Kk ¢proraumu ¢ momompio [TAA 3HaueHNE KOHCTAHTBI CKOPO-
ctu Bo3pacrtaet B 1,4—1,8 pasa, a ontumajbHoe BpeMsl (hJIOTAllMK COKpallaeTcst ot 25
nmo 7 muH. Jlob6aBieHune KoarynusiHta (4 Mr/i), mepen n1o6aBiIeHUEM K aMylnbcun [1AA,
cHUXaeT octaTouyHyto KoHueHTpauuio [1K ot 300 no 30 mr/n. B unrepsaine pH 2—8 T1K
dmotupyercst B ¢opme GIOKYT B pexkuMe TeHOYHOU (uoTanum, a B uHTepBase pH
9—12 — B hopMe menaproHara Kajaus B pexkume reHHoi guoranuu. [TpoBeneH aHaau3
pnustHust pH cpenpl Ha addekTMBHOCTH (iroTanmoHHoro BeiaeneHus 1K B mpucyrc-
tBuM [TAA ¢ momorisio teopuu AJIDO.

KimoueBsbie cioBa: oTamus, aMyIbCcHsl, TIeJaproHOBas KUCIOTa, (DIOKYJISHT, KOary-
JISTHT, (hJIOKYJISILIVS.

DMyJIbIrMPOBaHHbIE XUPHbIE KUCIOTHI CONEPXKATCS B CTOYHBIX BOJAX U TEXHOJIOTU-
YeCKUX pacTBOpaxX MPeAnpUusITUi, UCTIOIB3YIOIIMX SKCTPAKIIMOHHbIE TeXHOoIoruu [1],
a TakKe TPEATNPUSITHI YTOJbHO-IOOBIBAIOIIEH, TOIDIMBHON IMPOMBIIIICHHOCTH [2],
MPOM3BOJICTBA CUHTETUYECKUX XXKUPHBIX KUCIOT [3], 1aKOB, KPACOK, UCKYCCTBEHHBIX
BOJIOKOH [4]. HeoOXonuMOCTh OUMCTKU TAaKUX CTOYHBIX BOJ OOYCJIOBJIEHA MaryOHbIM
BJIMSTHUEM XKMPHBIX KUCJIOT Ha dyiopy u (ayHy [5] OTKPBITHIX BOOJOEMOB, Kyla OHU
MOTYT TOMNajaTh ¢ HEOYMIIIEHHBIMU CTOYHBIMU BojaMu. Haubosee pannroHaaibHBIM
METOJIOM OUYMCTKU CTOYHBIX BOJ OT SMYJIbITUPOBAHHBIX OPraHUUECKUX BEILIECTB, B TOM
quCcIie ¥ XXKUPHBIX KUCIIOT, sIBJIsieTcst dhotanust [6, 7], KoTopasi Ha OUUCTHBIX COOPY-
JKEHMSIX MOXET UCIOJIb30BAThCS KaK CAMOCTOSITEIbHO, TAK U B COYETAHUU C APYTUMU
METOJAMU OUYMCTKHU.

[TpoBeneHHOE HAMM TIpEIBAPUTEIHbHOE M3YYeHNE 3aKOHOMEPHOCTEH (hJIOTAIlMOH-
HOTO BBIIEJIEHUSI TOHKO3MYJIBIMPOBAHHBIX XKMPHBIX KUCIOT TTOKa3aJl0, YTO TeIapro-
HoBas (HoHaHoBast C4H ;COOH) kucnora (ITK) xapakrepusyercst 3HaUMTEIHHO O0Jiee
HU3KOH (DJIOTALIMOHHOI aKTUBHOCTBIO, YeM 3HaHToBas (rentaHoBass C(H ;COOH) u
kanpuiosas (okraHoBast C,H ;COOH) kuciotsl.

OnbIT MOKa3bIBaeT, YTO OMHUM U3 Hanbosiee a(HEKTUBHBIX METOI0B MHTEHCU (U -
Kaluu Tpoiiecca (pIoTallMOHHOTO BbIIEJEHUSI TOHKOAOMYJIBIMPOBAHHBIX OpraHuvec-
KHMX BELIECTB, TTO3BOJISIONINX YIPABIISTh 2JIeMEHTAPHBIM aKTOM (DJIOTaluu, SIBISIETCS
HCMOJb30BaHUE PA3JIMUYHOIO POJIa PEAreHTOB — KOAryJsiHTOB, (hJIOKYJISIHTOB, TTOBEP-
XHOCTHO-aKTHUBHBIX BellleCTB. JleiicTBUe TaKMX peareHTOB CBOJUTCS JTMOO K yCTpaHe-
HUIO SHEPTETUIECKOTO Oapbepa OTTaTKMBAHUS, TIPEITSITCTBYIONIETO B3aMMOICHCTBUIO
M3BJIEKAEMbIX YaCTUII (Karejb) ¢ My3bIpbKaMU BO31yXa, MO0 K KOATyJISIIMKA YacTHII C
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00pa3oBaHMEM KPYITHBIX arperatoB M YBEJIMUEHUIO BCIEACTBUE 3TOTO 3(pheKTUBHOC-
TU KX 3aXBaTa Iy3bIpbKaMu Bo3ayxa [8, 9].

Llenb maHHO# pabOThI COCTOSIa B BBISICHEHUM BO3MOXHOCTU MHTEHCUDUKAIIMN
npouecca (proTallMOHHOTO BbIJeJIEHUSI TOHKO3MYJIbrupoBaHHoI [TK ¢ momotiibio mo-
muakpwiamuna (ITAA) — baokyasiHTa HMPOKO UCTIONIb3YeMOTO B MPAKTUKE BOIOTION -
TOTOBKU M OYNCTKHM CTOUHBIX Box, [10].

OObekTamMu uccienoBanus ciayxwim 1,5%-nHble amynbenu 1K, monyyeHHbIE TTy-
TEM €€ YJIBTPa3BYKOBOTO JAMCIEPTMPOBAHUs B AUCTU/UIMPOBAHHON BO/IE B TeUEHUE
10 muH. WMcrounukoM yiwsrpasByka ciayxwi aucriepratop Y3JIH-2T ¢ paboueit yac-
TOTOM cTpuKTOpa 44 KIiI.

brnaropapst BeICOKOI cTeneHu AucrepcHocTH (1, = 3,1 MKM) U JOCTaTOYHO 0OJIb-
IIOMY 3HAYEHUIO DJIEKTPOKMHETHYecKOro (&) moreHimana kaneb (§ = 30 MB) amyib-
CUU ObUIM TIOCTATOYHO YCTOWUYMBBI U HE PACCIauBAIMCh B TEUEHUE HECKOIBKUX CYTOK.
HawugeposiTHeimii paguyc r, AMCrepcHoi ha3bl IMYIbCUI ONPEAESIsN C TOMOIIbIO
KPUBBIX pacrpe/ie/ieHus Karelb 1o pa3Mepam, KOTOpble CTPOWJIM Ha OCHOBAaHWMU J1aH-
HBIX MUKPOCKOITMYECKUX WCCIAENOBaHUIN aMyabcuii [11]. DneKkTpokuHeTHIeCKuit
MOTEHIIMAJT KarleJib U IIapuKoB NapaduHa, UMUTUPYIOIIUX y3bIPhKU BO3MyXa, OTI-
penensii Mukpoaektpodoperudecku [12]. Pacuer BennuuHbl &-ToTeHIIMANa OCy-
ILIECTBJISUIU C TIOMOILIbIO ypaBHEHUs [enbmrosiblia-CMOIyX0OBCKOTO.

MexdazHoe HatsikeHue (o, ) Ha TPAaHUILE pa3aena ABYX XUAKUX (a3 —BOJbI U
IIK — ompenensyii MeTOAOM MaKCHUMaJIbHOrO nOaBjieHMs B Karie [12]. BsiskocTh
AMYJbCUI U3MEPSUIM C MOMOINIbI0 KaMUUISIPHOTO BHcKo3umeTpa OcTBajibaa (TUI
BITXK-1).

B paGote ucronb3oBajiv BOAOPACTBOPUMBIi, TMAPOJU30BAHHbBINA (CTeNeHb THI-
ponusa 30%) TTAA ¢ monekyisipHoit maccoii 4,6-10° [13]. B uccaemyembie aMyib-
cuu ITTTA BBogunu B Buae ero BogHoro 0,04%-ro pacrBopa B konuuecTse ot 0,4 1o
4 mr/m.

®oraunonHoe u3BineueHue 1K ocyiecTBiasyini Ha ycTaHOBKE ISt (DJIOTALUM
mHeBMaTuyeckoro tuma [14]. O0beM aMyIbCUU, 3AJIMBAEMON B KOJIOHKY, PaBHSUICS
100 cm3, pacxon Bozmyxa — 0,037 cm?/c Ha 1 cm? mopucToii mactTuHKu. O0 a3¢hheKTUuB-
HOCTH Tipoliecca (hJoTaluy CYAWIN TIO CTeTIEHU U3BJICUeHUs KUCIOThI U3 AMYIbCUN
o = (C, — 0)-100/C,. KoHlLeHTpalK10 KUCIOThI B aMyJibcuu a0 (Cy) u nocie (C) do-
TaluUU ONpeaessiii SKCTpaKIIMOHHO-(PoToMeTpruueckH [15]. OnTruuyeckyio miIoTHOCTh
(A) 2KCTpaKTOB U3MEPSLIU € TIOMOILIbIO (hoToaNeKTprueckoro kosopumeTpa KOK-2-
YXJI 4,2 ¢ xentbiM cBeTOoDMIbTpoM (A = 590 HM) B KIOBETaX C TOJIIIMHON MOTJIOIIAI0-
mero cyost | = 10 — 40 mm. KioBeTsl BBIOMpaan TaKuM 00pa3oM, YTOOBI COXpaHsIach
npsiMosmHelHast 3aBucuMocth A = f(C), uro moarBepxkmaeT 3akoH byrepa-Jlambepra-
bepa. 3HaueHMa ONTUYECKOM TUIOTHOCTH Jiexkau B mpeneax 0,3—0,7.

3nauenust pH amynbCcrii KOHTPOJIMPOBAIU C TOMOIIIBI0 MOHOMepa DB-74 co cTek-
JISTHHBIM 251ekTpooM 1 usmeHsiiu 0,1 M pacrBopamu HCI 1 KOH.

IpoBeneHHoe dopManbHOE M3ydeHHWE KWHETUKU (hIOTAlMOHHOTO BBIACIECHUS
nucriepcHoi (asbl amyiabcuun 1K mokasano, 4To oHa ya0BI€TBOPUTEIbHO OMUCHIBA-
eTcsl ypaBHEHMEM nepBoro nopsiaka (puc. 1)

K

raec A— MaKCUMAJIBHOC (l'[pI/I JaHHBIX YCJIOBUAX OHBITOB) KOJINYECTBO (l)JTOTI/IpyeMOﬁ
IK , %; o — xoamuectso [1K, diiotupyemoe 3a BpeMs #, MuH, %; K — KOHCTaHTa CKO-
pocTu (QIOTAIIMOHHOTO TIpoliecca, MUH .
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Puc. 1. Kuneruka ¢paoTaliuOHHOTO BBIIEAEHUS MEJIaprOHOBON KUCIOTHI.
Pacxon ITAA, mr/n: 0 — (1); 0,4 — (2); 4 — (3).
3uauenue pH amynbcnii: 3 — (1); 3,3 — (2, 3)

W3 puc. 1 caemyet, uro 0e3 mpenBapUTEIbHON (IOKYISIIMY MacASHBIX Karelb
notanua MK mano abdekruBHa: MakcuManbHas cternieHb BbiaeneHus [K (o)
nocjie 25 MuH Quotauunu (t,,) He npesbiaet 55%. [lobaneHue B SMyJIbCHUU YKe He-
oosbiux (0,4 mr/mn) konuuecTB [TAA 3aMeTHO yiydllaeT nokasateau GaoTalMu: O,
yBenmuuBaetca 10 98%. Ilpu stom t,, cokpamaercs 1o 10 mun npu Cp,, = 0,4 Mr/n
u 1o 7 muH nipu Cp ., = 4 Mr/n. XapakrepHo, uto 6osbinas yactb 1K (60% ot o,
nipu Cpun = 0,4 Mr/nu 80% ot o, IpH Cpps = 4 MI'/1T) U3BJIEKACTCS 32 MTEPBbIC 3 MUH
daoTauuu.

3HaueHus BeIUYMHbI K, HaliieHHbIC IIyTeM IpaduyecKoro pelleHus ypaBHEHUs
(1), coctaBunu: B orcyTcTBUU huiokynsinta — 0,14; ipu Cpp, = 0,4 Mr/a — 0,20; ipu
Chan =4 mr/n— 0,25 Muu~".

IMonoxutenpHoe BausIHUE N100aBOK ITAA 0OyCI0OBIEHO CBSI3BIBAHUEM OTIEIbHBIX
karesb [1K MocTukamu u3 Mosiekys QJIOKYJIsSTHTa, TIPUBOISIIIMM K 00pa30BaHUIO BU-
3yaJibHO Ha0I0gaeMbIX (OJIOKYJI HUTEBUIHOM M PeXe XJIOMbEeBUIHOMN CTPYKTYphl. O0-
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pasymwouiyecs (GIoKyIbl (arperatbl Karesb MeJJaproHOBO KMCIOThI) 001anatoT 0071b-
el (bJIoTalMOHHOM aKTUBHOCTBIO, YeM OTIE/IbHbIE KaIlid 3Myiabcun. OcTaTouHast
koHueHTtpauus I1K B pactBope nocie duiotauuu paBHsuiach 300 mr/in (ipu Cpa, =
4 mr/1).

Takum oGpa3oM, ObUIO YCTAHOBJIEHO, UTO 00pa30BaHNE arperaToB MacsTHBIX Ka-
nesb ((hI0KyIT) OIaronprsITHO CKa3bIBaeTCs Ha TTOKa3aTessix (hJIoTalliu, 9YTO XOPOIIIO
COIJIaCyeTCsI C MPENCTaBIEHUSIMU O TaK Ha3bIiBaeMoii (IoKyJisipHO# iioTauuu [16].

HobasneHnue B amyibcuio koaryiasHTta (Al,(SO,);)* nepen nobasnenuem [1TAA B
KOJIMYecTBe 4 MI/J1 U moceaytomas (hJoTallmoHHasI 00pab0oTKa 3MYJIbCUHU B TCUCHUE
3 MUH TIO3BOJIMJIM CHU3UTh HE TOJILKO ocTaTouHylo KoHleHTpamuwo [1K (ot 300 mo
30 Mr/m), HO U cTeneHb nepexona pactBopa B nieHy (ot 90 mo 20%-oB). ITonyueHHast
IIyOMHA OYMCTKM MO3BOJISIET TIEPEXOAUTh K TIOBTOPHOMY BOIOCHAOXEHUIO B TEXHM -
YeCKOM BOJIOIIOJIb30BaHUU.

ITpu noGaBieHnn Bce Bo3pacraiiux konmndecTtB [TAA (puc. 2 a) crenieHb ¢JioTa-
muoHHoro u3BineueHus 1K cHavanma yBenmuuuBaeTcs, a 3aTeM yMeHbInaeTcs. C yBe-
JMYeHueM BpeMeHM dutotaumu oT 3 1o 10 MuH, MaKCMMYM Ha KPUBBIX 3aBUCUMOCTH
o =f(q) cyXaeTcs M CMeIaeTcsl B CTOPOHY MEHBIIMX PAacXOA0B (DIOKyJsSHTA. DTO,
OYEBHUIHO, OOYCJIOBJIEHO BJIMSIHUEM BPEMEHU, HEOOXOIMMOM sl (hDOPMUPOBAHUS
daokyn [17] u yBenuueHreM ux (JIOTALIMOHHON aKTUBHOCTH, KOTOPasi, B CBOIO OYe-
penb, sBisieTcs (pyHKLMeH pa3Mepa QIIOKYII, BEIUUMHbBI UX 3apsiga U CTeIICHU TUAPO-
¢obHOCTH [18].

MexdazHoe HaTsKeHMe (puc. 2 6) Ha rpaHMlIe pa3aena a3 AByX B3aUMHO HaChl-
1eHHbIX xuakoctei (Bonbl U 1K) mpu nobaBiaeHuN BCe BO3pacTaIOIIMX KOJIUYECTB
ITAA cHavaa CHIZKaeTCsl, a 3aTeM, B UHTepBajie ¢ = 4 — 8 MI/JI, ocTaeTCs MpakTHuIec-
KU TIOCTOSTHHOM.

XapakTtep U3MEHEHHUsI BSI3KOCTU TUCTIEPCUOHHOI cpenbl (pHC. 2 B) B MPUCYTCTBUM
Bce BozpacTatoniux KosnuectB [TAA KoppeampyeT ¢ XxapakTepoM U3MEeHEHUsI CTETTeH!
n3pneueHus [1K B Tex ke ycrmoBusix. HaGmogaeMast Koppensiiysi COOTBETCTBYET 00-
MIETPUHSTBHIM TpeAcTaBiaeHusiM [19], coracHO KOTOPbIM CKOPOCTh (hJIOTAIIMOHHOTO
M3BJICYCHUST SMYJIbIMPOBAHHBIX OPraHMYEeCKMX BEILECTB BO3pacTaeT IPH YMEHbIIE-
HUU BI3KOCTH AUCIIEPCUOHHOM CPEIbI.

3aMeTHOe BIMsSIHME Ha CTeleHb (oTanmoHHoro BoiaeneHus: I1K okaswsiBaeT pH
cpennl (puc. 3). Haubonee achdexTuBHO npoiece haoTaluy MpoTeKaeT B MHTEpBaJie
pH 4,5-5,0, B KOTOpOM, HapsiIy C BBICOKOW CTeIeHbIo u3BaedyeHus (o = 98%), Ha-
OJromaeTcs He3HAUNTeNTbHAs CTETIeHb Tiepexoa pactBopa B IeHy (f =3—20%).

DNeKTPOKMHETUYECKUI TIoTeHIMan (JIOKya B objactu 3HadyeHuit pH, parmo-
HaJILHBIX 17151 X (haoTalimoHHoro BeiAaeneHus (pH = 4,5—5,0), nmeeTr MUHMMAaTbHbBIE
3HaueHUsT WK 01130K K HyJ1o. Beenenue B amynbcuto [TK [TAA cmeniaeT n3oaekT-
puueckyio Touky karesb [TK B cropony 6osbinx 3Hauenuii pH.

W3 puc. 4 a BUnHO, 4TO B UHTepBajie 3HaueHuit pH 2—8 cucrema no dbaotauumn
MyTHas1, B uHTepBajie pH 8—9 MyTHOCTh pe3ko yMeHbIaeTcs, a nmpu pH 12 cucrema
MpakTUYECKU Tpo3payHas. MHTepBan 3HadyeHuid pH, 1j11 KOToporo xapakrepHa BbI-
COKasi MyTHOCTb CUCTEMBbI (HU3KMIA KOI(PUIIMEHT CBETONPOITyCKaHus), 10 (aoTa-
muu mmmpe (pH 2—8), yem mocne daotanum (pH 2—5). Ipu yBenmyenun pH ot 5 no
12 MTHTEHCUBHOCTH CBETOIIPOITYCKAHUSI SMYJILCUHU TTOCE (PIOTAIIMN PEe3KO YBEIUYM-

* (DIOKY/ISIHT BBOAWIN Yepe3 2 MUH Tocie 100aBIeHus KoaryisiHta; pH cpelibl moaiepXuBaiu ¢ TOMOIIbIO
0,1 M pactBopa NaOH B npenenax 6,8—7,2, uto obecrieuynBajio Haubosiee MOJHBINA TUIPOIU3 CyJbha-
Ta alIOMMHUS, T.K. B 3TOM HHTepBaie pH obOpasyroluiicss ruApoKcu aTloOMUHUST UMEET MUHUMAJIBHYIO
PacTBOPUMOCTb.
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Puc. 2. Bausnue pacxona (q) [TAA Ha: a — ctenieHb (o) DJIOTAIIMOHHOTO BbIIEIEHUS MeJlapro-

HOBOI KMCIOThI. Bpems daorammu, mun: 3 — (1); 7 — (2); 10 — (3); 6 — Mexxda3Hoe HaTsKeHUE

(0,,) MEXITY IBYMST HACHIIIIEHHBIMM XKUAKOCTSIMU (BOIa — TIeJIaproHOBast KUCJIOTa); B — TIPUBe-
JICHHYIO BA3KOCTh (nnp) IUCTIEPCUOHHOM Cpeaibl AMYJIbCUN TMEJTAPTOHOBOUN KMCIJIOTHI.

pH smynbenii: 3,3
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BaeTcs (puc. 4 a). [leHa, obpa3yrolasicsl Ha TOBEPXHOCTU pacTBOpa B Impoliiecce hJio-
TalKu, OBICTPO pa3pyliaiach ¢ 00pa3oBaHUEM TMEHKMU.

HabGnonaemblie siBIeHUST MO3BOJISIOT CledaTh BHIBOA O TOM, YTO B 00JacCTU 3Ha-
yennit pH 2—8 IIK dotnpyercst B Bune ¢diokyi. [Ipmaem hIIOKyJIBI HAYWMHAIOT 3¢~
dexTnBHO (poTnpoBaThed B mHTepBasie pH 4,5 — 5,0, COOTBETCTBYIOIIEM WX M303-
JICKTPUIECKOMY, VT OTM3KOMY K HEMY, COCTOSTHHIO (pHC. 3), 9YTO CITOCOOCTBYET WX
3aKpETUICHUIO Ha MTOBEPXHOCTH ITy3bIpbKOB Bo3ayxa. B o6nactu 3nayenuit pH 9 — 12
(bnorarmeii BbIIEASIETCSI XOPOIIO PACTBOPUMBIN TMOBEPXHOCTHO-AKTUBHBIN Tienap-
roHat Kanusi, oopasytomuiics B pedyasrate oMmbiieHus: [1K. Ombinenue 1K compo-
BOXIAETCsl YMEHbBIIIEHUEM BSI3KOCTU AMYJIbcUU (puc. 40), YTO CBSI3aHO, OYEBUIIHO, C
paspylieHreM QIOKYII.

o, % B. %

e 1 100

100 /j,__._,_.__._,_‘. 180
0 F A, - 60
OF ) 1 40
40 p/ © 4 1 20
20 | ‘—/l 1 1 1 O

2 4 6 8 10 12

pH
80 r
40 S,
L ¢ L
0 ———\ N
-40 I -o—-1.1

w0 | \_)( | -2
120 | \ o

-160 T .,

-200
¢.MB

Puc. 3. Bnusuue pH Ha ctenens ¢hnoTaiimoHHOTO BhIAEAeHUs (1), CTENIEHb MEPexo/ia pacTBopa
B IeHY ([3) ¥ 2JIEKTPOKMHETUYECKUiA (§) moTeHIMAT DJIOKYJI.

Pacxon TTAA, mr/: 0 — (1, 1); 4 — (2, 27, 3).
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Puc. 4. Bausnue pH cpenbl Ha: a — nHTeHCUBHOCTD (I) cBeTOMmpoIycKaHMSI ASMYJIbCUIA TIenap-
FOHOBO# KUCIOTBI 10 (1) 1 mocie (2) dnorauyuu; 6 — NPUBEAEHHYIO BA3KOCTb (1),,) SMYJIbCUI
MeJIaproHOBOM KMCJIOTHI.

Bpemsa ¢urotatyum 3 MuH.

AHanu3 BIMSHMS KOHLEHTpalMd HMOHOB Boaopoja Ha 3¢h¢GeKTUBHOCTb hJio-
TallMOHHOTO U3BJIeUeHUs TOHKO3MYIbrupoBaHHoi 1K ¢ mmo3uiinii Teopuu rerepo-Ko-
arynsiuuy JJJIPO [20] mokasan (puc. 5), uro npu pH 6,5 Ha MOTeHLIMAIBHOM KPUBOI
B3aUMOJIEUCTBUS (hJIOKYJI U Iy3bIPHKOB BO3[yXa MMEETCS 3HAUMTEJIbHBIN 110 BHICOTE
(U = 600 kT) sHepreTnuecKuit 6apbep OTTATKUBAHUSI, TIPETIATCTBYIOIIMI 3aKperuie-
HU10 (bJIOKYJT Ha MMy3bIpbKax. BMecTe ¢ TeM, Ha 3TOI KPUBOIT UMEETCST TOCTATOYHO TITy-
ooxkwuii (U = 50 kT) nanbHuil TOTeHIUATBHBIE MUHUMYM. DTO YKa3bIBAaET Ha BO3MOX-
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HOCTb B3aMMOZIEHCTBUSI (DJIOKYII C ITy3bIphbKaMU BO3AyXa Ha paccTosiHusaX (>200 HM),
OTBEYAIOIIUX JAJIbHEMY MUHUMYMY (BO3MOXHOCTh TaKO# (hMKCallUM MpeAcKa3aHa B
padotax [20, 21] ). ITpu pH 8, npu kotopom I1K, no-BuarumMomMy, 4aCTUMHO (PIOTUPY-
eTcs1 B hopMe TieTaproHarta Kajusi, IIpo1ecc MPOTEeKaeT B OTCYTCTBUM SHEPTETUIECKO-
ro 6apbepa OTTAJIKUBAHMSI.

O4yeBUIHO, YTO (DJIOTAIIMOHHBIN MPOIIeCC, TMTPOTEKAIOIINI B OTCYTCTBUU DHEPTe-
THYecKoro 6apbepa (puc. 5, Kpunas 2), MOXET ObITh OTTUCAH YPaBHEHUEM

W= _ac = KC, )
dt
rone W — ckopocth (potaunu; K — KOHCTaHTa CKOPOCTHU (DJIOTAIIMM, 3aBUCSIIAS OT
TEeMIepaTypbl U TUAPOAMHAMUYECKUX yciioBUuit mpoilecca; C — koHueHTtpauus [1K B
MOMEHT BPEMEHH, 7.

IIpu Hanmuuuu 3HepreTUyeckoro d6apbepa (puc. 5, Kpupas 1) cKopocTb ioTauuu
YMEHbIIIACTCS, IPUYEM CHJIa BIUSHUSI 9HEPreTUUECKMX 3aTPYIHEHUI IIPY COIKEHUN
(ytoxyn ¢ 1my3bIppKaMy BO3yXa JUMUTHUPYETCs] BHICOTOM HEPreTM4ecKoro dapbepa
U. Kunetnueckoe ypaBHeHUe (2) 7151 3TOTO Clrydast IPUHUMAET BUJT

dc L
W:_E:Ko'c'e kT, (3)

U
rie K,=K/e T — npeasKCNOHEHTa, XapaKTepu3yollasi CKOpoCTb (GI0TallMu B OT-
U
CYTCTBME dHEepreTrueckoro 6apbepa ortaikubanus (mpu U = 0); e 7 — MHOXUTENb,

. 1
MMEIOIINI cMbICT hakTopa 3aMeljieHus cKkopocTu ¢otatuu W | W = f (ED OH

ITOKa3bIBA€T, YTO CKOPOCTb I€TEPOKOATYIALIMOHHOTO B3aMMOJEUCTBUS Karuiv C my-

3bIPBKOM BO34yXa OIIPEACIACTCA BEJIMYMHOM OHEPIreTUICCKOro 6apbepa OTTaJIKMBa-
U

HM. MakcuMalibHasi CKOPOCTh JOCTUTaeTcs Korma | e 7 =1.
U—0
DHepruio MPUTIKEHUST KareJb SMYJIbCUU K TTy3bIpbKaM Bo3ayxa U,, 00ycIIOBIEH-
Hylo neiictBueM cusl BaH-nep-Baanbca—JIoHgoHa, pacCuMThIBaId IO YpaBHEHMUIO,
OIMMChIBAIOIIIEMY B3aMMOAEHCTBUE ABYX cep [22]
A-R -R

e ® R

rme A” — cloXXHasI TOCTOSTHHAST MOJIEKYJISIPHBIX CHJT TIpUTsDKeHUs [aMakepa (TTpuHM-

masii paBHO# 5-10-%° JTx):
().

rae A, u A;, — TIOCTOSIHHbIE MOJIEKYJSIPHBIX CHUJ MPUTSKEHUSI COOTBETCTBEHHO
YIJIEBOZOPOIOB M BOIbI; R, M R — YCPEIHEHHBIC PaiuyChl My3bIPHKOB BO3/yXa U
Karnejb 3MYJIbCUU COOTBETCTBEHHO; H — TOJIIMHA CJ10s1 pacTBOPA, Pa3AeIsIIOLIEro Iy-
3bIPEK BO3/IyXa U KaIlIi0 OMYJIbCUU.

DHEpPruo MOHHO-3JIEKTPOCTATUYECKOTO B3aMMOJECHUCTBUSI MY3bIPbKOB BO3IyXa
U Kanejib 3MyJabcuu U, 00yCIOBIEHHYIO TTEPEKPBITUEM UX ABOUHBIX JIEKTPUUECKUX
CJI0€B, HAXOJUJIU TI0 YPaBHEHUIO

109



B. @. Cazonosa, M. A. Koxcemsik, I0. D. Ckybekasn

— — 22—
S'R R ( +\|] ) 2 — -y H
_ n K n K .\V”.WK l+e ol
U, = | == -lnl_e_xH+ln(1—e * ),

4 RﬁE) v, +y

K

I1e € — IUaJIeKTpUYecKas MpoHuLlaeMocThb cpenbl; ¥, u Vi — ycpeaHeHHbIE 1Tep-
HOBCKUE MOTEHIIMAJbI MTy3bIPbKOB BO3yXa U YACTHUI] cyOiata (MpUHUMAIU PaBHBIMU

2y n- 2}

ux E-nmoreHuuanam [22] ); e-g,-kT  — napamerp JleGas (BennunuHa, oopar-
Hasl TOJIIMHE TBOWHOTO 3JIEKTPUYECKOTO CJIOS ), 3aBUCSIINI OT 3apsiaa (Z;) U KOH-
LIEHTpalWH (7;) MPOTUBOUOHOB.

CyMMapHYIO SHEpPTHIO B3aUMOICICTBUS MMy3bIPhKOB BO3IyXa W Kareidb SMYJIbCUN
(sHepreTUYecKuii bapbep oTTaNKuBaHusI) U onpenesisiv o ypaBHEHUIO

U=-U,+U,
800 |
600 fo
400 l\
0% 1 2 3 45

0 .\I‘.h“'o-_._[._._.L._._o.;-o_ [
oo _9___,..——-0-
200 | o7 H-10%, e
400 | e
600 o2

-800 /
-1000 /O
o]

-1200

U, kT

Puc. 5. IToTeHIMaIbHBIE KPUBBIE B3aUMOIEHCTBUST (DIIOKYIT U My3bIpbKOB Bo3ayxa. pH: 6,5 — (1),
8,0—(2)
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Ha ocHoBaHMU NPOBEAEHHBIX UCCIICAOBAHUI MOXHO ClIeJaTh BBIBOMI, UTO IIPU J0-
6aBneHuu K smyiabcuu 1K Hebonbimmx (0,4 — 4,0 mr/i) KonmdecTB [TAA mpoucxoaut
daokynsauus kamneab [1K, 4To 3aMeTHO MHTEHCU(ULIMPYET Mpouecc GhaoTauuu. YBeau-
quBaetcs 1o 98% crenenb BuinenaeHns 1K, B 1,4—1,8 pa3a BozpacTaeT cKOpOCTh IPO-
necca yoTaruy 1 cokpaiaercs 10 7 — 10 MuH BpeMst, HeOOXOAMMOe JIJIST MAaKCUMaJTb-
HO TIOJIHOTO (TIpM MaHHBIX YcioBUsX) BbimenaeHus [1K, pacmmpsiercs mHaTepBan pH,
OJIaronpusTHBIN I Tipoliecca hoTalvu. AHAIUM3 KWHETUIECKUX 3aKOHOMEPHOCTEM
(noraumonnoro BeaeneHus [K ¢ nosunmii hopmManbHO KUHETUKY U C TIO3ULIMIA Te-
opuu JJIDO (mis cirydast reTepoKOaryJisiiun) MpeacTapisieT UHTePeC ¢ TOYKU 3pESHUS
pacimpeHust TIpeACTaBIeHU 0 MexaHU3Me (hJIOTAIIMOHHOTO BBIICACHWS TUCIIEPCHOIM
(bazbl AMYJIbCHIA SKUPHBIX KUCJIOT Y MYTSIX MHTEHCU(UKALIMY Mpoliecca (hIoTaLn.
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IHTEHCU®IKAILA ITPOLIECA CDJIOTAI_III‘{’IHOI'O BUJIAUIEHHA
TOHKOEMYJIbI'OBAHOI ITEJIAPTOHOBOI KUCJIOTH

Pesiome

IToxkazaHa MoOXIUMBICTh iHTeHCcU®iKalll (AOTALIHHOTO BUAIEHHS MEJaprOHOBOI KUCIOTU
(ITK) 3ii BUCOKOAMCTIEPCHUX €MYJIbCili 3a TOITOMOTOI0 (QJIOKYISIHTY — Tostiakpuiaaminy (ITAA)
Ta KOAryJIsIHTYy — allloMiHiil cynbdary. BctanoBieHo, 110 kiHetuka dioTauii [1K onucyeTbest
PiBHSIHHSIM miepioro nopsiaky. Ilpu nmepexoni Bin 6e3peareHTHoi dotarii [1K mo drorarnii
3a noriomoroio ITAA 3HaueHHSI KOHCTaHTHU LIBUAKOCTI 3pocTae B 1,4—1,8 pa3iB, a onTuMab-
HUI yac ¢JoTallii ckopouyeTbes Bin 25 mo 7 xB. JloGaBaeHHST KoaryJasiHTY (4 Mr/i), mepen
nobaBieHHsIM 110 emyJibeil [TAA, 3HMXKye 3amimkoBy KoHleHTpartito [TK Bix 300 1o 30 mr/n1. B
intepBaii pH 2—6 I1K ¢uoryerbest B hopmi oKy y pexkumi miHouHOI ¢uioTaliii, a B iHTep-
BaJi pH 9—12 — B dbopmi kaniit nenaproHaty B pexxuMi nmiHHOi ¢uiorauii. [IpoBeneHo aHani3
BBy pH cepenoBuiia Ha ebekTuBHICTD hioTaniiiHoro BuniieHHs [1K y mpucytHocTti [TAA
3a gornomororo teopii JJIDO.

KumoyoBi ciioBa: (pyioraltisi, eMysibCisi, meJaproHoBa KUCI0Ta, (DJIOKYJISIHT, KOAryJISIHT, (DIIOKYJISILLISI.

V. F. Sazonova, M. A. Kojemyak, Yu. E. Skubskaya
Odessa I. I. Mechnikov National University,
Department of Physical and Colloidal Chemistry,
Dvoryanskaya St.,2, Odessa 65026, Ukraine,

E-mail: v.sazonova@onu.edu.ua

INTENSIFICATION OF PROCESS FLOTATION ISOLATION FINE-EMULSIFIED OF
PELARGONIC ACID

Summary

The opportunity of intensification of flotational isolation of pelargonic acid (PA) from its
superfine emulsions with the help of flocculant — polyacrylamide (PAA) and a coagulant -
aluminium sulphate is shown. It is established, that the kinetics of PA flotation is described by
the equation of the first order. At transferring from flotation of PA to flotation with help PAA
value of a kinetic constant grows in 1,4—1,8 times, and optimal time of flotation contracts from
25 up to 7 min. Addition of coagulant (4 mg/l), before addition to emulsion PAA, reduces
residual concentration of PA from 300 up to 30 mg/1. In an interval pH 2—8 PA float in the form
floccules in a mode of froth flotation, and in an interval pH 9—12 — in the form pelargonate
potassium in a mode of foam flotation. The analysis of influence pH mediuim on efficiency of
PA flotational isolation at presence PAA with the help of theory DLFO is carried out.

Keywords: flotation, emulsion, pelargonic acid, flocculant, coagulant, flocculation.
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