Kunernka kone6aTeabHBIX XUMUYECKUX PEAKITUH.
Cxewma JloTka - BonpTeppa COCTOUT U3 CIEAYIONIUX CTaIUuM:
A+X—>52X, ki
X+Y->22Y, k
Y +B—>E, ks .
HpennonaraeM, YgTO CUCTEMA OTKpI)ITa 110 B€ICCTBaAaM A 158 B, T.C. UX KOHHGHTpaHI/II/I OCTar0T-
cst noctostHHBIMU. KoHIleHTpanyu BemecTB X ' Y 3aJaHbl HAYadbHBIMU X B Y.

B nanHoMm ciydae umeem cuctemy augdepeHIuanbHbIX YpaBHEHUI:

(il_)t(:klAX_kZXY u (Z—Tzk2XY—k3BY (1)

JInst Takoil cHUCTEMBbl BOBMOXHBI JIBA CTAlMOHAPHBIX COCTOSTHUSA:
a) ogHO TpuBHalibHOE pemenne: X st =0, Y st =0 u
0) Xst =k3B/ky uYgst =kjA/ky. (2)
OueBunHO, yTO P Xo = X st U Yo = Y st KonebaHus HabmoaaTecs He OyAYT, U KOH-
LIEHTpAIMU BeleCTB X U Y OCTAIOTCA MOCTOSHHBIMU BO BPEMEHH.
PaccmoTtpuM Teneps NoBeACHUE CUCTEMBI IIPU MaJIbIX OTKJIOHEHUSIX HaYalbHBIX KOHIIEH-

Tparui BemecTB X U Y OT CTallMOHAPHBIX 110 YPAaBHEHHM (2) 3HaUCHUN

Xo =Xst *xu Yo=Yst +y, npuuem | x/ Xgt | << 1u|y/ Yst|<<1.

[Tpuems! aHanm3a Takoi cucteMsl TuddepeHInaTEHBIX YPaBHEHUH U TIOTyYaroiXCsl U3BeCTHHI. Pemenne

cucremsl (1) HaX0UM B BHJIE:
X(t)=Xo +xe®t u Y(t) =Yy +ye®t, (3)
[MoncraBum 31 BeipakeHus B cucremy (1). [Ipeobpasys npaByro 4acTb ¢ y4eTOM COOTHOIIEHUH (2) 1 IpeHeo-

perast YWIeHOM, COAEPIKaIIUM IIPOU3BEICHUE XY, B35IB IIPOU3BOJHYIO B JIEBOU YaCTU YPaBHEHUI, [10JIyYUM

odx+k3Bdy=0 u -kj Adx+wody=0. (4)
Pemenue cymectsyer npu ©2 +k1 k3 AB=0,Te. ®2 =-k{ k3 ABu
o ==+1 (k] k3 AB)1/2. ITo Teopeme Diinepa ¢ IOt = cos @t +1sin @t, T.€. CHCTEMa COBEpIIAeT HE3aTyXaloIIHe
Kosebanus o X 1 Y C 4aCTOTOH (9, YTO COOTBETCTBYET IIOCTOSSHHOMY TIEPUOTy KOJIEOaHUH T.
= 2n/ (k1 k3 AB)1/2). (5)
Pemenne nmeer Bum: X = -y (k3 B/ ki A)l/2Zsingt + xcos ot +k3B/ky u
Y =ycospt+x (k] A/k3B)2sinopt+ki A/k).

Jpyro# cnoco®:

I[J'If[ 3aBUCHUMOCTH TCKYHIGI\/JI KOHLOCHTpalunu Xor BPCMCHH MMOCJIC MMOACTAHOBKHN TCKYIIHUX

KOHILIEHTpauui X u Y nonmydnm



_ k1k3]£;4][3] +k1[A]x—%j][B]—k1[A]x—k3[B]y_k2x'y WA % = —k3[B]y.

3,[[er HpeHe6peraeM YICHOM, COACPKAIINUM IIPOU3BCACHUC ABYX MAJIbIX BCJIMUUH X U ).

AHaOrn4YHO IJIs1 MPOMEKYTOYHOIO BelecTna V-

L kz(%B]H](%A]W) _k3[31(%‘4]+y] -

_ kks[ 4] B] s k[ ALt sl Bly + ko — kiks[ A] B]

—k3[B]y = ky[ 4
kz o =By = kLAl

Huddeperunpyem y BTopoii pas 1o ¢:

d2y

di?

al4] = ks [4]BLy.

J2
[Tonmyunnm ypaBHeHHE BUAA d_; +Ay=0,rne) = kk,[ 4] B]>0,
t

(YpaBHEHHE MasiTHHKA Ha IPY>KUHE), PELIEHHE KOTOPOro mpu A > 0 umeer BUA
y=GC cos(t\/x) +Cy sin(t\/x) .
ITocrostHable Ciu C) HAXOAUM U3 TPAHUYHOI'O YCIOBUS: IpU t =0 X =X, 0y =y,

u ¢ yuetoM paBeHcTB sin (0) =0 u cos (0) = 1.

ITonyuaem, uro npu ¢ = 0 nocrosiHHas C| = ). 3aTeM HaliJleM IPOU3BOIHYIO

CZ - d%) =V (= €y sin(tv2 )+ €5 cos(tVR)) = K [Alx.




k [A]x _ kl4] ki[4]

,/kk[A[B ky[B]

pu ¢ = 0 nomyunm k[Alx —\/_Cz ucC, =

k [A]xo

(Ecnu B cxeme ponb B Bemmonnser A, o C, = = \/7 ‘[
ko ky[

Torna TCKYyIass KOHUCHTpalra

[Y]: k}C[A] + Y0 cos(t1/k1k3|A||B’)+ X0 ,ll? [[1;]] sin(t1/k1k3|A"B|).
2 3

IlepBblil WileH ypaBHEHUS €CTh CTAllMOHAPHAs KOHUEHTpaus Y.

dy dy
3Has i us3 o =k [ |x HaxomuM BeIpaskeHHe IS TEKYIIEro 3HAUEHHS X'

[X]= k3k[B] - I;[[j]] sm(mk k [A][B])+x0 cos(tqlk k, Al B ]), Tie TIEpBBI YIeH

YpaBHCHUS €CTh CTAllMOHApHAsA KOHICHTPpAI WA X.

A+ X2X k1 =0,1 M-1c-1 k.1=0,3 M-1c-1
X+Y<2Y kr =100 M-1lc-1 k



B+Y<> P k3=0,1M-1c-l  k3=0,003c!
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HaxoxaeHrne KOHCTAaHT CKOPOCTH I10 ONBITHBIM JTJAHHBIM

Cucremy (1) MBI MOXEM NepenucaTh B BUJE:
dX/dY = (k1 AX -k XY)/ (ka2 XY - k3 BY).

OTO ypaBHEHHME C pa3JeAIOMIUMUC IEPEMEHHBIMU UMEET PEIICHUE:
ko X-k3BInX =kjAInY -kpY + const (6).
B koopaunatax X, Y mosy4aroTcsi 3aMKHYThIE KPUBBIE, OTM3KHE K OKPYKHOCTH.

PaccmarpuBas nBa 3nauenus Y ( X ) mpu ABYyX OJWHAKOBBIX 3HaueHUsAX X (Y ), Mo-
KEM TOIYYUTH JIBa COOTHOIIEHUSI KOHCTAHT CKOPOCTH. TakuM 00pa3oMm, MoTydeHHbIE YpaB-
HEHMS 5 ¥ 6 33a10T OJTHO3HAYHYIO CBSA3b KOHCTAHT CKOPOCTH CTaJIUi U, 3HAsI HAaYaJIbHbIE
KOHIIEHTpaluu BeuecTB A u B, MOxHO 13 3aBUCUMOCTH KOHIIeHTpauuii X 1 Y OT BpeMeHu
ONpEIEINTh BCE NapaMeTPbl MOJIEIIN.

Amnanornunsiif cxeme JloTka - BonpTeppa mexanusm Obl1 npensioxen @pank - Kamenen-
KHUM JUTsI OKUCJICHHSI BBICIIMX YTJI€BOJOPOAOB. [Ipyu oKHCIeHuu yriieBoAOpPOI0B B 00JIaCTH
xosoaHoro tiamenu ( 260-3200 C ) yacto Habm01a1M X010 1HOE cBedeHHE. OOBSICHSIIOT 3TO
sBJICHHE 00pa30BaHUEM BO30YXKICHHBIX MOJIEKYJI (hOpMalIbJeTHAA IPU PEKOMOUHAIIH Me-
TOKCUJIBHBIX PAIMKAJIOB U UX B3aumojeictBun ¢ pagukaisamu HO u CH. Hepenko npoteka-
HUE TIpoIlecca MpruodpeTaeT KoedaTenbHbl Xapaktep. [Ipu okucIeHnu nponana npu
3000C, nasnenun 300-500 mm.pT.cT. 1 cootHomieHuu C : H =1 : 1 vabmonanu 10 8 BCmbl-

IICK .



Cxema @pank-Kamenenkoro (Kuciopoja MHOTO M €r0 He BKJIIOYAEM B CXEMY):
A+X—->2X, ki
X+Y->2Y, k
X+A—>E, k3.
B 37001 cXeme A COOTBETCTBYET YIJIEBOAOPOY, X U Y COOTBETCTBYIOIIUM MEPOKCUIY U
anpreruny. OueBUIHO, YTO MPHU YCIOBUH MOCTOSIHCTBA KOHIIEHTpalLlMu BemiecTsa A ( mpe-
HeOpe)keHUe BHITOpaHUEM YTJIeBOJ0POAa ) pelieHus Oy1yT UMEeTh aHaIOTH4HbIN cxeme JIoT-

ka-BonbTeppa Bun npu B = A B TpeTbeM ypaBHeHUH cxeMbl (1).



