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Onpenenenue KO3 PULMEHTOB aupdy3un
IKCTPAKTHUBHBIX BEelIECTB B JIONUHE

Determination of diffusion coefficients of
extractives in lupine

Pedepar. Pabota npezcrasinena AByMs pasieiaMu: TEOPETHUECKUM U IPUKIAIHBIM. B riepBoM paszene npuBecHO ypaBHEHUE [T
pacuéra nosst KoHueHTparmy. C LeNbio TOTydeHHs JIONOIHUTENBHON (hu3ruecKkoil HHPOpMaLUH O IPOLiecce 3aliCaHbl HaualbHbIe U Tpa-
HHUYHBIE ycroBHs. [IpuBenieHo ypaBHeHHE, sIBISOIIeecs: 000OIEHHBIM TEOPETHUECKUM PELIEHUEM IS Pa3INYHBIX TeOMeTprudeckux Gopm
MaTepHaa: Iapa, HeOrpaHHISeHHOTO IIJIMHAPA M HEOrpaHMIEeHHOH I1acTHHEL C yu€ToM yCIIOBHI SKCTParvpOBaHHUS 3aIIMCaHBI BBIpaKe-
HUSI, TIPUBIIEKATENIEHOCTh KOTOPBIX COCTOUT B WX TIPUTOIHOCTH JUISl pacuéra MacCOBOTO IIOTOKA IIEJIEBBIX KOMIIOHEHTOB M3 KaIJULIpa C
W3BECTHOH IUIOMIAJBIO TOBEPXHOCTH. [Ipe/icTaBICHHBIC TEOPETUYECKHE CBEACHHS IaH BO3MOXKHOCTD IOJIyYHTh YPAaBHEHHUS Ul pacuéra
k03¢ dunmenToB muddy3un B MaTepuaie (GopMbL: map, HEOTpaHMYECHHBIHN [IMHAP, HEOTPaHUYCHHAS TUIacTHHA). HTYyHImMS moacKasbiBa-
€T, YTO 3TH YPABHEHUs CIIPABE/UIMBBI JUIS BCEX BHIOB ChIPhS PACTUTENIBHOTO HPOMCXOXKICHHS ¢ KalWLUIAPHOIIOPHCTOH CTPYKTYPOH, 1O-
CKOJIBKY BBITEKAIOT U3 0a30BOTrO ypaBHEHHS, 3armicaHHoro I.A. AxcemspynoM u B.M. JlsicsHckum. Tak, Hanpumep, ObUTH pacCUUTaHBI
k03 humeHTs MU Py3UN TP SKCTPArHPOBAHUH JKHIKUM AHOKCUIOM YIiepoaa U3 3€peH SUMEHs], TUIOA0B JKEMyIs M KOpHEH IMKOPHSL,
M3MENBUEHHBIX B KPYTIKY U JienecTok. [IpukiaaHas yacTb paboThl OCBAIIEHA pacu€Ty kodddumreHToB miuddy3nd B TONMHE TIPU SKCTPa-
THPOBAHUHM TOJICBIPHOM CBIBOPOTKO# M aHAJIM3Y PE3yJIbTaTOB, HCTIOMB3YS C STOM LENbI0 SKCTIEPHUMEHTANBHBIA MaTepHal [0 KMHETHKE Mpo-
1ecca, chopMyITPOBaHBI IPETOCHUTKK PX KOJIMYECTBEHHOI MHTepnpeTaniy. Harnpumep, 4acTHIb! JIFOINHA ©MeU (HOpMY I1apa, LHIHH-
JIpa ¥ TUIACTUHBI U, OCKOJIBKY OZIMH M3 X PAa3MEPOB IMPEBBIIIACT KAKIBIH M3 OCTABIIMXCS B YETHIpE WM Oojiee pas, TO YaCTHIIBI MOXKHO
paccMaTpHBaTh KaK HEOrpaHH4YCHHBIE Tesa. [109TOMy B HUX YCTaHABIIMBACTCS OAHOMEPHBIN NH((dY3HOHHBINA MOTOK B HANPABICHUH MUHH-
MaJIFHOTO pa3Mepa. Pe3ymbrarsl pacuéroB koahurmenToB muddy3uu s Bcex GopM MaTepraia MpencTaBiIeHbl TpaduKkaMu, 13 KOTOPBIX
BHJTHO, YTO KPHUBbIE PACTIONIAraroTCs OJIM3KO APYT K APYTY U MX MOKHO NPEACTaBUTH OJHOH 0000MmEHHOM 3aBrcumocThio (7). [daHa Ko-

JIMYECTBEHHAA OLICHKA PE3YJIbTAaTOB. Honyquo TaK)KC OJHO 3HAYCHUEC KOS(bq)I/ILU/IeHTa Z[I/Iq)(by31/ll/l, C 9TOM LEJIBbIO ONPEACIICH yl"J'[OBOﬁ KO-
3q)(bHHHeHT NpAMOro y4dacrtka, sBJIAIOLICTOCA 00J1aCThIO PETYIIPHOTO peXKHUMa. C;[enaH BBIBO/I, YTO BBIINOJIHEHHBIC UCCIIEAOBAHUA HE MPO-
THUBOPEYAT COBPEMCHHBIM IPEJICTABIICHUAM O MEXAaHNU3ME SKCTPAarupOBaHMs.

Summary. The work is presented by two sections: theoretical and applied. In the first section the equation for calculating concen-
tration fields is given. To obtain additional physical information about the process the initial and boundary conditions were recorded. The
equation which is the generalised theoretical decision for various geometrical forms of a material is resulted: a sphere, an unlimited cyl-
inder and an unlimited plate. Taking into account the extracting conditions the expressions were written the attractiveness of which is in
their suitability for the calculation of the mass flow of the target components of the capillary with a known surface area. The presented
theoretical data gave the chance to obtain the equations for calculation of diffusion factors in the material (forms: a sphere, an unlimited
cylinder, an unlimited plate). The intuition prompts that these equations are fair for all kinds of raw materials of the plant origin with the
capillary porous structure as follow from the base equation which was written down by G.A. Akselrud and V.M. Lysiansky. So diffusion
factors, for example, were calculated at the extraction by liquid carbon dioxide from barley grains, acorn fruits and chicory roots crushed
into grains and petal. The applied part of work is devoted to the calculation of diffusion factors in a lupine at the extraction by cheese
whey and to the analysis of results, using for this purpose experimental data on the kinetics of the process, background in quantitative
interpretation was formulated. For example, the lupine particles had the form of a sphere, a cylinder and a plate and as one of their sizes
exceeds each of remained in four or more times so the particles can be considered as unlimited bodies. Therefore, one-dimensional
diffusion flux towards the minimum size takes place in them. The results of diffusion factors calculations for all forms of material are
presented by schedules from which it is obvious that the curves are close to each other and it is possible to present them with one
generalised equation D(7). The quantitative evaluation of the results is given. One value of diffusion factor is also received, for this

purpose the angular coefficient of the straight section being the area of the regular mode was determined. The conclusion is made that
the researches carried out do not contradict to modern representations about the extracting mechanism.

Kiouesbie cnosa: SkCTparnpoBaHue, reoMeTprdeckast (popMma JIFOIHMHA, BHIXO SKCTPAKTHBHBIX BelecTB, KodhduimeHt muddysum.
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CkopocTh mpolecca 3KCTParupoBaHUs U3
JIFOTIWHA — CHIPbS PACTHTEIBHOTO MPOUCXOXKICHUS
C KalWJUIAPHOM CTPYKTYPOU — OMPENENSIETCS CKO-
pocThio MoJeKyIapHOH auddysuu (uaum mpocTo
muddys3un) meneBoro kKomrnoneHTa. llpeamnomnara-
€TCs, YTO TPOIECC HE OCIOKHEH XUMHYECKUM
B3aMMO/JIEICTBUEM Ha rpaHune paszaena ¢as. [lpu
1 dy3uu BeUIeCTBO MEPEXOIUT U3 OJTHOW YaCTH
CUCTEMBI B JIPYTYIO BCJIEICTBHE OECTIOPSIOYHBIX
IBIOKCHAN aTOMOB 1 MoJieKy [1].
CornachHo nepomy 3akoHy ®Duxka [2] B u30-
TPOITHOU cpene Komn4decTBO IuGyHAUPYIOMETO
BEIIeCTBa j, MEPEXOAdIIee B €AMHUIy BPEMEHH
4yepe3 €AMHUIY IUIOIMAAN MOMEPEYHOro CeUeHHS,
MPOTIOPITUOHATBHO TPATUEHTY KOHIEHTPAIUH,
M3MepseMOMY 110 HOPMaJIH K 3TOMY CEUEHHIO:
j =—DgradC, (1)
rne D —xoapdunuent auddysun; C — KOHIIEH-
Tpanyst 1uhGyHIUPYIOIIETO BEIISCTRA.
CnencrBueM 3akoHa Duka sBisercs aud-
(epernmanpHOe ypaBHeHue nuddysuu:
oc . 9°C
—=D—, 2
or Ox

T7ie T— BpeMs, X —KOOpAHMHATA.

3anumieM ypaBHEHWE Ui pacuéra IO
KOHIIEHTpAIMil (pacrpeneieHne MeIeBoro KoM-
MOHEHTa B 00béMe uacTuipl) [3, 5]:

oC o’C o°C o C
—=D + + .
or o oyt oz’
910 YPaBHCHUEC MOXKHO MICPEIUCATh NHAYC:
2
ac_pee,rac) gy
ot 0E? & O

rac f — I[IOCTOAHHAs KOOpAWHAaTA, KOTOpas I Il1a-

3)

CTHHBI paBHA X, JUIS Iapa W IWIMHIpPA PaBHO 7
7 — paccTosiHMe OT OcH; [ — TIOCTOSIHHAS, BEJIMYMHA
KOTOpPOHM 3aBHCUT OT I'€OMETPHYECKOM (hopmbl ua-
CTUIl (JUISl YacTHUIl TUIOCKOW (opMbI (TLTACTHHEL)
I'=0, mia mpOTSHKEHHBIX YaCTUI] IMITHHIpUYC-
ckoit hopmel /=1, m s mapa [ =2 [1, 6].

C 1enbro nosy4YeHus ucuepubIBatoneit hu-
3MYEeCKON HMH(pOpPMAIMK O MpoIecce JTOMOTHUM
ypaBHeHUE (3) YCTOBUSIMHU OJTHO3HAYHOCTH.

HauansHoe ycnoBue:

C(x,,2z,0)=C,, 5)
WK

,Ll(x,y,Z,O)Z,UO, (6)
rae C, —HadanbHas KOHLEHTPALMs KOMIIOHEHTa
B MOpPax; A — BSA3KOCTb JKUAKOCTH B KalMJUIIpax;
M, —XUMHUUYECKUI TOTEHIIMAII, COOTBETCTBYIOMINI

KoHueHTpauuu C,.

HavaneHoe ycnoBue (5) npencrasiseT coooi
M3BECTHOE pacripesielieHne KOHICHTPAIMH B HCCIIe-
JyeMoM 00bEMe B HaYaIbHBII MOMEHT BPEMEHH.

Cdopmynupyem rpaHIYHOE YCIOBHE TPEThe-
TO pona /it ypaBHeHus (4). B Hamem ciydae pac-
CMaTpUBaeTcs 3ajada O PACIpPENeIeHNH KOHIICH-
Tpauuy B TBEPJOM TeJie U B 9TOM TeJle IMEET MECTO
i dy3uoHHBIN MaccomiepeHoc. [Ipu aTom sKcTpa-
TEHT C IPUCYTCTBHEM B HEM LIETIEBOTO KOMIIOHEHTA
o0TekaeT HapyXHYIO MOBepXHOCTh Tena [9]. Torma
TPaHUYHOE YCIOBUE TPETHETO POJia IMEET BUII:

0
—DM(a—ijn —B(Cy-C). ()

rie  D,, —x03hdUIHEHT MacCONpPOBOAHOCTH;

1 — PacCTOSIHHAE TI0 HOPMaJIM K TIOBEPXHOCTHU T10-
pUCTOi HacTHUBl; [ — KO3()(GUIUEHT MaccoOoT-

Jauy; C; — KOHLEHTpaLus 11eJIeBOr0 KOMIOHEHTa

BO BHEIIHEH cpere; MHAEKC «/I» O3Ha4daeT Io-
BEPXHOCTb.

Hcnone3ys nuddepeHnpanbHoe ypaBHEHHE
MoleKyisipHOo  muddy3nn  (4) mpu  KpaeBhIX
ycioBusix (5) u (7), MOXHO YCTaHOBUThH pacrpe-
JIeIICHUE KOHIICHTpaIMii 1Mo 00bEéMy Tela BO Bpe-
MeHH [2]. Jlist ympoieHus pemeHus npenjiaraeT-
CSl UCTIOJIb30BaTh M3MEHEHHE CPEIHEr0 3HAYCHHUS
C 1o o0bémy Tena.

Torna 06OOIIEHHOE TEOPETUUECKOE pelle-
HHUE IS [1apa, HEOrPaHWUYEHHOW IUIACTUHBI U He-
OTPaHUYEHHOTO IWJIMH/IPA 3alUILIETCS B BUJIE:

c-C = 4(v+1)-Bi’

— . —‘ujDr/R2 8
Co—C, i (Bii —2v-Bi, +u) ¢ ®

rae v=+1/2 nmns mapa; v =—1/2 s HeorpaHu-
YeHHOH TacThHel, v =0 U1 HEOrPaHUYEHHOTO
UWINHAPA; Bi, —MaccooOMeH-Hblll  (auddy3HoH-
HBIN) KpuTepuii bruo — cOOTHOIIEHNE MeX Ty BHYT-
PCHHMM W BHEUIHUM JU(PQPY3UOHHBIMU COMPOTHB-
aeHusmu, Bi, = f-R/D, ; R— onpenenstomuii
pazmep (A7 mapa ¥ HEOTPAaHHMYEHHOTO IMIJIMH-
Jpa — pajuyc, sl HEOrpaHHYSHHOH TUIACTHHBI —
HOJIOBUHA TOJIMHBI IJIACTHUHBI); £/, —KOPHU Xa-

PaKTEPUCTUUECKOTO yPaBHEHHSI.
Ucnomns3ys [7], HaxonuM:

cigu = ﬁa (®)
Jyu(4) _ Bi, ©)
J, (W) u

roe J,,, u J, —dynkuun beccens, nHmexc Koro-

PBIX paBeH LeJIoMY YHCIy IUToc 1/2, BeIpaxaroTcs
4yepe3 TPUrOHOMETpUIECKUe (DYHKINH.
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OcHoBeIBasiCh Ha [ 1, 2], 3ammrmem:

Joy () = —COSﬂ, Jy, ()=

J3, ()= \/7(——60511} (10)

KopHu  xapakTepuCTHYEeCKUX  ypaBHCHUIA
M, 1 Ko9QULUEHTsI TIpK SKCHoHeHTaX Bn B (7) B

2 .
—sin k;
mu

3aBUCUMOCTHU OT KpUTepus Bi, IpUBENEHSI B [2].
[Totok pacTBOpEHHOTO BemecTBa j C TIO-

BEPXHOCTH F TMOIyOTpaHUYECHHOIO TEJa SBIISCT-
Cs TIEPBOCTEIIEHHOM XapaKTepUCTUKON IIpoliecca.
A.B. JIbIKOB MOJIy4MJI CIEAYIOIIEE PELICHUE MpHU
TaKOM MOCTAHOBKE 3aJa4H:

j=pB F-ACe” -erfey, (11)

rne AC=C,-C,; y=p ( B — xoadppu-

m,D,,

p

LMCHT MAacCcOOTAA4H, /m, — MOPHCTOCTh IOJIyorpa-
2 ® 5

HUYCHHOTO Tena); erfcy =1——— [e™ -dy—Taly-
Ty

mpoBaHHas QyHKIws [4].

VYparuenue (11) ympornaercs B ciiyyae WH-
TEHCUBHOIM MaccOOTIadH, OO B CIIydae IATEIb-
HOro IpOMEXyTKa BpeMmeHHU. Ilyrém mpenensHOro
niepexofa (2) mpu y — oo u3 (11) BeITEKaeT:

j=FAC Dy (12)

T
[IpuBnekarenpHOCTH YpaBHeHu# (11) u (12)
3aKJIFOYAETCS] B TOM, YTO OHM IPUTOJHBI JIJIsl pac-
4yéTa MAacCOBOTO MOTOKA IIENICBHIX KOMIIOHEHTOB
M3 KamWuIsipa ¢ U3BECTHOW IUIOIABIO MTOBEPXHO-
cti F . 3HaueHHe TOPUCTOCTH IOJYOTrPaHUYCH-

HOTO TeJIa B 3TOM ciydae m,, =1.

Ha ocHOBaHHMH BBIIICU3IOKESHHOTO MOXKHO
MOJIYYUTh KHNHECTHYCCKYIO KPHUBYIO ITpOIecca:

()
CO - Cl

OrpanunuuBaroTcs B ypaBHeHUH (7) TIEpBBIM
€€ YIEHOM, IMOCKOJIbKY OIpeNeNEHHas N0 U3-
BJICYEHHOTO KOMIIOHEHTa COOTBETCTBYET MOMEHTY
BPEMEHHU T, :

In

Cc-¢ 4D
c—C =B e R>. (13)
3necy B, u u, —xoHcranTsl Korna Bi, = oo,
) 8
TO B, W g TUpUHUMAcT 3HAYECHWA: B, = P
V/d .
M= 2 115 HEOrpaHUYEHHON IJTACTHHBL;

30

B="m=r-an  wapa; B =069,
/a

M, =2,4— U1 HEOTPAaHUYEHHOTO LIUIMHPA.
[Tponorapudmuporas ypasaenue (13) [10]:

c-C D
In| Li=InB, +ln¢g " /2, 14
(C CJ j+lne /R (14)

0 ™

nIn

c-C Dt
In| L l=nB, — x> ~Ine. 15
(C C ] 1~ Hy R (15)

NI

E—C Dt
In L 1=InB, —0,998u> — . (16
[CO_Cl] 1 Hy R2 ( )

C uenpro onpeneneHus kodhuIueHTa Mo-
TEeKyJSIpHOH TudQy3un TepenuiieM ypaBHEHHE

(16):

| =G | g =[-09982 27 )  (17)
C,-C, R
VYpasaernne (17) mocne MOACTaHOBKH BMe-

CTO KOHCTAHT Bl )51 /ll W3 3HAYCHHHI I HEOrpaHu-

YCHHOM MJIACTUHBI UMEET BU:

i €-G —1n(%j= —0,998u; ‘DT a8)
C,—-C b/a 4

PaznenuB neByro W mpaByl0 4acTH paBeH-
ctBa (18) Ha (-1) 1 HCTIONTB3YSI OCHOBHOE CBOMCTBO
MPONOPLKH, MOJYYUM OCHOBHOE BBIpa)KEHHE IS
pacuéra ko3 dunnenta quddy3uu:

2 __
:Lzzln(%j+ln =Gl a9
0,998-7° -7 V4 C,—-C

nimn

4,01R? 8 c-C
D= 3 = 11’1[—2) + ln( 1 J (20)

T V4 C, - C
Takum oOpazom, ypaBHeHue (20) mo3Boss-
eT paccuutaTh Kodpduuuent auddysum A
(hopMBI Tena — HeorpaHWYEeHHas! IUTACTHHA.
AHAJIOTHYHO TONly4YeHO YypaBHEHUE IS
onpeneneHus D (popma tena — map) [20]:

2 __
=R—2=1n(%]+ln =G . (21)
0,9987> -7 7 G, -G

Hamu BbImucaHo Takke ypaBHEHHE [UIs
pacuéra ko3 dunmenta nudpdysun D (popma Tena
— HEOTPaHWYEHHBIHN IWINHJID):

2 __
=R—=ln(0,69)+ln €-G | (22)
0,998-2,4-7 C, -G
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Ilo npuenéuusiM ypaBHeHusiM (20), (21)
Obutn  paccuuTaHbl KOA(GOUIMEHTH TUPPy3un
NOpU SKCTParupOBaHUM LENEBBIX KOMIIOHEHTOB
KHUJIKAM JAUOKCHIOM YTIepoAa U3 3EPEH sIUMEHS,
IJIONOB KEIyAss U KOPHEW LUKOPHUSA, U3MEIbYEH-
HBIX B KPyTKYy ((popma Tema — map) U B JIETIECTOK
(bopma Tema — HeorpaHWYCHHAs IUTacTHHA). Pe-
3yNbTaTHI puBeneHs B [10].

WnTynuns nonckasbiBaeT, YTO NPHUBEAEH-
Hele cootHomeHus (20), (21), (22) Oymyt cmpa-
BEIJIUBBL U JUISI IPYTUX BUAOB CHIPbS PACTUTENb-
HOTO MPOMCXOXKICHHUA C KalWUIIPHO-IOPHCTON
CTPYKTYpOH, TIOCKOJIbKY 0a3zoBoe ypaBHeHHe (13)
SBIISIETCS HEU3MEHHBIM.

Hanee npencraBieHbl JaHHBIE 00 N3MEHEHUH
KoopumeHToB IuMPY3UH IKCTPAKTUBHBIX Be-
IIECTB B JIIONHMHE IPU 3KCTParvpOBaHHUU TIOJCHIP-
HOMW CBIBOPOTKOM, POBEACH aHAINU3 PE3YJILTATOB.

Monekynsapubiii koddunuent anpdy3un
3aBHUCHUT OT CTPYKTYpHI TBEPAOTO Teja, TeMIepa-
TypBl 1 PacTBOPUMBIX BellecTB. B To xe Bpems
OH HE 3aBHCUT OT THMIPOAMHAMHYECKHX YCIOBUH
Ha MOBEPXHOCTH TBEPABIX YACTHIL, a TAKKE KOH-
CTPYKLIWH ammapara.

[lonaras, 4ro cTpyKkTypa TBEPAOro Teia HE
U3MEHSETCS, MPOAHATM3UPYEM H3MEHEHHE KOd(]-
¢urmenta muddy3un oT BpeMEHH B PACTUTENb-
HOM CBIPbC, MUCTIONB3YS C 3TOW WENBI0 JKCIECpPH-
MEHTaJbHBIH MaTepuall M0 KHWHETHKE Ipolecca
9KCTparupoBaHus [6].

IIpy KOIMYECTBEHHONW HMHTEPIPETALHUH HC-
XOJIAITU U3 CJIEIYIONTUX MPEANOCHUIOK [2, §].

1. Tena pacTUTENILHOTO MPOUCXOXKIICHUS 00-
JaJal0T XapaKTePHbIM KIIETOYHBIM CTPOCHHEM, KO-
TOPO€ MOXKeT OBITh HApYLIEHO MEXaHWYECKUMHU
B3auMozeiictBusaMu. CTpoeHHE IMOp BO MHOTOM
onpenessieT MEXaHU3M H3BJICUCHHUS] U CKOPOCTh €ro
npoTtekanusi. Pa3Mepsl 4acTuil JIIOMMHA 3HAUUTEIb-
HO MPEBBIIAIOT IUAMETPBI IOP, TOATOMY MX MOXKHO
paccMaTpuBaTh KaK H30TPOIHBIE TOPUCTHIE TEa.

2. llocne mexaHn4eckor 0OpaOOTKH YaCTH-
Il JIONMHA MMeIH (opMy IMIapa, UWIMHApPA U
macTunbl. uametp uunnnapa d,, 3HaYMTENbHO

MeHbIIIe ero JutiHbl (// dcp =10), a TomuHa O

IUTACTUHBl MEHbIIE IIUPUHBI b W JJIHHBL [
(b/6=5,b/5=10). 3BecTHO, 4TO eCi¥ OJUH U3
pa3MepoB MPEBBIIIACT KAXKIbIM U3 OCTABIINXCA B
4 u Gonee pas, TO Takue Tejla MOXHO paccMaTpH-
BaTh Kak HeEOTpaHWYEHHBIE. B HUX ycTaHaBIHMBa-
eTcs OJNHOMEpHBIH Ju((Py3HOHHBIH TOTOK B
HaIpaBJI€HUN MUHUMAJIBHOTO pa3Mepa.

3. OKCTpaKTHUBHBIE BEIIECTBA — 3TO TpyIa
KOMIIOHEHTOB C Pa3JIMYHBIMU TUP(PY3MOHHBIMU U
(U3UKO-XMMUYECKUMH CBOWCTBaMU. B Hamem
Cllydae COBOKYITHOCTb BCEX OJKCTPAKTHBHBIX Be-
mecTB aTudQepeHunpyeTcs, MOCKOIbKY LEIEeBbIM
MPOAYKTOM SIBIISIETCS OCJIOK JIIOMUHA.

4. B chIpbe pacCTUTEIHHOTO IMPOUCXOXK/IE-
HUS, MPEACTABUTEIIEM KOTOPOTO SIBIISICTCS W JIFO-
MUH, YaCTh IIEJICBBIX KOMIIOHCHTOB HaXOJUTCS B
0o0nacTH 3acTosl, TO €CTh B TPYAHOJOCTYITHBIX IS
SKCTpareHTa 30HaX WIM 3aMKHYTHIX mopax [2].
Torma criexyer UCKITIOYUTH 3Ty YacTh UX KUHETH-
YECKHUX PACUYETOB.

C y4€ToM HW3IOKEHHBIX TPEIINOCHUIOK 3a-
nucanbl ypaBHeHUs (13-22) s HeorpaHMYeHHBIX
¢opM mromMHA B BHJE JOTapU(MUIECKUX ypaB-
HeHUIl HectanuoHapHOW AudQy3un. PesympraTsr
pacuéToB MpHUBEAEHH B TpadudecKorl MHTEpIpe-
Tanuu (pucyHku 1, 2).

Pucynok 1. Wsmenenume xod3dpduunentor aud-
(Gy3un SKCTPaKTUBHBIX BELIECTB B JIIOIUHE B HPO-
necce OKcTparupoBaHus (00600mEHHAs KpUBasi):
o — IJIACTHHA,® — [IJIMH/D, o — KPYIKa.

c-¢
<:Y[I 7C1

In

-0,31

-0,51

-0,7

-0,9

-1,31

155 10 20 T,MunH

Pucynok 2. 3aBUCHMOCTh KOHIIEHTPALIUU SKCTPAKTHUB-
HBIX BELIECTB B JIIOIMHE OT MPOJOJLKUTENILHOCTH MIPO-
recca (peryaspHBIA PEKIM).

Kax BugHo w3 pucyHka 1, xo3d¢uumeHTt
mahdysun D He 3aBUCHT OT T'€OMETPUYECKOU
(OpMBI JTFOTIHMHA, TTOCKOJIBLKY KPHBBIE PACIIONararoT-
¢s1 OJIM3KO JpyT K APYTY. DTO TO3BOJIWIO TIOTYIHTh
OITHY 00OOIIEHHYIO 3aBUCHUMOCTh D(7) At KpyT-

Ko, IHApa U wiactuHbl. Koaddurment D ume-
€T MakcWMaibHOE 3HaueHue 1mo ucredeHun 300 c
OKCTParpoBaHMs, a 3aTe€M PE3KO CHIDKAeTCs. 3Ha-
geane D mocie 900 ¢ mpakTHYECKH HE N3MEHSICTCS
(kpuBast pacronaraercst BOJIM3H OCH aOCIHCC).
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VYpaeuenue (17) mo3BOMWIO HaMm Ompee-
muTh Kod(hdunmeHT auddysun, Ucnonabp3ys 3Kc-
MepUMEHTANbHbIE JaHHbIE (PUCYHOK 2). YTI0BOI

KodpULMEHT TPSAMOH lulz-D/(é‘/ 2)>  cocraBun

2,1-10* ¢!, YuureiBas npuBenéHHbIE paHee 3Ha-
YeHust 4 W O, Obln HaligeH koapduuueHt aud-
dysun D=2,1-10"" m?/c.

Takum 00pa3zom, HOTY4EHO OJHO 3HAYCHHE
D nns mpsmoi, SBISIOLIENCS 0OJIACTBIO pery-
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nsipHOrO pekuma. ComocTaBiieHHE TpadUuecKuX
n300paxeHnit (pucyHku | u 2) MO3BOJISET 3aKIIO-
YUTb, YTO PE3YIBTATHl HAXOAATCS B YAOBIETBOPH-
TEJIHHOM COTJIACHH.

BrimonHeHnHble Mcciae0BaHuA HE TMPOTUBO-
peyaT COBPEMEHHBIM MPEACTaBICHUSIM O MeXa-
HHU3ME SKCTPAarupoBaHUs U3 ChIPbs PACTUTEIBHOTO
MIPOUCXOXKJICHUSA C TOPUCTON CTPYKTYpOil.
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