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_ BI sh V3Blp p (v3BTP eh v3BTP - sh ~) ~ + ... } . 
p [Y3tli p ell ~(3Bi p + (Bi -1)sh V3BI p] 

(27) 

nepeXO.lUl" K opHrHHaJIY no H3BeCTHbIM CPOPMY JIaM onepaUHoHHoro 

HCt.{HCJIeHHil, nOJIyt.{HM: 

_ [ exp [ - ~~ 3~1] ] 
6r = flWH - (8 wn - 6rH ) 1 - 2Bi ~ ~~ _ Bi (1 _ Bi) ~ + .. , , l28) 

x 11M 1151 

3.l1.eCb 

npH MaJIbIX Bi 

tg ~n 1 
rr,;- = 1 - Bi ; 

tg ~ n 1 82 l'B' -- = 1 + 3" I n + . " = T 1, 
~n 

~~ = 3Bi + 0 (Bi2
) . 

TIpH Bi ->O Bblpa}f{eHHH (28), (20) nepeXO.lUIT B (18), (19). 
B CJIY4ae Bi = 1 ypaBHeHHe (30) npHHHl\1aeT BH.lI. 

cos ~n = O. 

M. r. rOHHI<EEPf 

K TEOPl1l1 CTynEHLJATOI1 nOJIl1MEP113AUl1l1 nO.ll .llABJIEHI1EM 

(npeapmaB/leHO aKaae.II.UKo.1I. 5. A. Ka3aHcKilM 8 VII 1952) 

yi3BecTHo, 'lTO npHJIO}f{eHHe BblCOKoro .lI.aBJIeHHH 6JIarOnpHilTcTByeT 
. apoTeKaHHlO XHMH4eCKI,fX peaKUHw, cOnpOBO)f(.lI.aFOllI.HXCH YMeHbweHHeM 

(29) o6beMa. 3TO 06YCJIOBJIeHO KaK Cl\Ielll.eHHeM p aBHoBecHH .lI.aBJIeHHeM B CTO-
PORY oCYlll.eCTBJIeHHH TaKHX peaKuHw, TaK H HX YCKopeHHeM. TIPH O.ll.HO
BpeMeHHoM npoTeKaHHH HeCKOJIbKHX peaKUHH HaH60JIbWee CMelll.eHHe 
paBHoBecHH npeTepneBaeT Ta peaKuHH, Y KOTOPOH BeJIHt.{HHa C}f{aTHH HaH-

(3Oi OOJlbwa H. 3ro 06ll1.ee nOJIO}f{eHHe n03.BOJIHer npaBHJIbHO HHrepnpeTHpoBaTb 
Bbl3blBaeMoe .lI.aBJIeHHeM H3MeHeHHe COCTaBa np0.ll.YKTOB npH CJIO}f{HbIX 
opoueccax (CM., HanpHMep, (1)). 

I B HaCTOHllI.eW pa60Te pacCMarpHBaeTCH BJIHHHHe .lI.aBJIeHHH Ha paBHo

(311 3ecHe. H CKOPOCTb cTyneH4aToH nOJIHMepH3aUI-lH. CTyneHt.{aTo~1 nOJIHMepH-
3aUH eH MbI Ha3blBaeM npouecc nOJIHMepH3aUfIH, npoTeKaroU(HH 'lepe3 no-

I :,1e.a:OBaTeJIbHOe npHCOe.ll.HHeH!fe MOJ!eKYJIbI MOHoMepa K MOJIeKYJIaM .lI.HMepa, 
(321 7pHMepa H T • .lI.. no cxeMe: . 

I 
. 1.- 2AI ~ A2 

2. Az + Al~A3 
(33 I . - r • • • • . 

TIoCJIe.n:YlOllI.He t.{ .'leHhI PH.lI.OB (28), (29) MorYT 6blTb 

HbnlH MeTOJI.a ~lH onepaI~HOHHoro HC4 !1 CJIeHHH. 

An- I + Al ~ A". 
nO,1Y4eHbI 060;t;· r '. . 

t ':3 iK.a:aH cTyrreHb TaKoti: peaKUHH cOrrpOBO}f{.lI.aeTCH npH6.'l1l3HTeJIhHO 0;rHH3-

Ue HTpa.1bHblf1 H<1 Y'I H' >-IICc,~eJlOBaTeJlbCIOI II HHeTlnYT 
4epHo~1 ~!eTil.l.1yprHll 

OOCT ·n ll.10 : "I) Bb:~1 H3~leHem[eM 06be:'tla ~v (Ha l\fOJIb npo;rYKTa peaKJ.(Hll) e). 
7 vtf Hlj~ I Ham1UIeM KOHCTaHTbl paBH0geCHH peaKu,HH 1 H 2: 

Ul1TI1POBAHHA51 JIHTEPAT:/P.<\ 
I'i 

1 A. An z eli U s, ZAMM, 6, N'~ 4 (19~r)). ~ T e H - 50 U1 , TCll.1 0ncp:.1a:~, t,· 

S T. S e hum a n, J. franklin Inst., 208, J\'<.! 3 (lH29), 4 A.K. ill a x a, XII}!t:TPOH, J\~;) (1 .. 
6 A. M. 3 q, pO C, A. ,r..1. D. a H H.1 e B C K II fl, On ep aUIIOHHoe HC4lic,leHHC H I\O!l1:P-

HHTapa.lbl, l~:n. 

Kl _ rA~F _ rrA~1 \~ r'~ 1 1 
f\-; - (A,] IAJI - \ [A, ] ) [.-\~r · 

iiarrO:YIHH;\1 3aB[[CH~IOCTh KOHCT3.HTbI paBHOEleCHH OT ;J;aB.1eHHH: 

___ f aInK \ __ 6(1 
\. ap )r - RT . 

(I) 

(2) 

(-!) 
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03Ha4aeT, 'ITO KI H K2 6y Jl.yT B03paCT8.Tb C YBeJlH4eHHeM Jl.aBJleHIUl TaKHM 

06pa30;'v1, 'ITO HX OTHOllleHHe OCTaHeTCR nOCTOl'lHHbIM: 

f3lJ.e tCl 11. /1:2 - KOffCTaHTbI CKOPOC 
'paSHOBeCHe B 06eHX peaKUHl'lX npa TH peaKUHH, npH4eM npHHl'lTO,· 'ITO 
I KHHeTHKa nOJl.06HOrO pOJl.a KTH4eCKH nOJ1HOCTblO C.llBHHYTO BUpaBO. t gblX 6mVfOJleKYJlHpHblX peaKU ~apaJlJleJlbHO npOTeKaIOlU

HX 
nOCJleJl.OBaTeJlb-

(~: )T = r = const. 

JlII3y B 06lll.eH t+,opMe a HH nOJl.Bepr JlaCb ~ nOCJleJl.Hee BpeMl'l (3) aHa-
'i' , HMeHHO Jl.Jll'l peaKUHH THua: 

Tenepb nepenHllleM (3): 
{5} 

1. 

2. 

kl 
A+B-~ C+ E. 

A 
k2 

+C -~ D+E. 

YpaBHeHHe (5) MO)l{eT 6bfTb HCnOJlb30BaHO Jl.JIl'l YCTaHOBJIeHH51 Bem14H

Rbi r no 3KcnepHMeHTaJIbHblM Jl.aHHbIM 0 paBHOBeCHblX KOHUeHTpaUHHX 
I 

He OCTaHa BJlHBaHCb 3Jl.eCb Ha BbfBOJl.e C OOTBeTcTBYlOlUHX ypaB e " 
n,a)l{eM, 'ITO OTHOIlleHHe KOHueHTpaUHH npoJl. .. H HHM, 

h 03paCTaeT C YBeJIH4eHHeM OTHOllleHHl'l k / k YKTOB peaKUHH 2 H 1 (D / C) 
:_ BperMl). 2 1 H npOH3BeJl.eHI1R kIt (rJl.e 

MOROMepa, JI.HMepa H TpHMepa (CM. HH)I{e). 
3aMeH5Il'l [A3] j[Ad 4epe3 K2 [Az] COfJIaCHO (2), MO)l{HO HanHcaTb: 

(6) 

HanoMHHM 3aBHCHMOCTb KOHCTaHTbI CKOPOCTH 

- (0 In k) = _ {j,v+" 

\ op T RT' 

peaKUIHI OT Jl.aBJIeHHH: 

(9) 

(7) ile I:lv+- H3MeHeHHe 06beMa npH ~ 
J.1H peaKIJ.HH npHCOeJl.HHeHHl'l tlv + ~~~0(~~HI(4 n~)eX~Jl.HOrO COCTOl'lHHH. 

150rneHHe k2 / kl B HHTepeCYIOlUeM Hac 4a T _. , • JIeJl.OBaTeJIbHO, OT

l,aTOH nOJIHMepH3aUHI1 MO)f{HO npH6JII1)f{e~:00M CJIY4ae peaKUHH cTyneH
paBJIeHI15I. npHHHTh He 3aBffCl'lLUHM OT 

I 
B03paCTaHHe Jl.aBJIeHHR npHBOJl.H 

nMHMepH38UKK n H n - I :B~~~~~~~~ :a~r:.~.~~C~;~TEH;:~::~e ~~;~:~~H~~n:~a T;TH·;~B~~~:~~~: 

( 

[A 1 ) ~.::J' npHBOJl.HT K nOCTeneHHOM OCT HH npOJl.OJI)I{HTeJIbHOCTH npouec-

¥i3 ypaBHeHHH (7) CJIeJl.yeT, 'ITO C YBeJIH4eHHeM Jl.aBJIeHI1H Conep}!(a

BHe TpHMepa npH paBHOBeCHH Jl.OJI)I{HO B03paCTaTh no cpaBHe
BHIO 

C CO-

Jl.ep)KaHHeM Jl.HMepa. 
.llJIH co,aep)l{aHHH np0Jl.YKTOB CO CTeneHblO 

~ In n = _ {j,v . (8) :i!Mepa. y p y Cpe,!lHerO MOJIeKY·'1l'lpHOrO Beca no-

iJp [An_lll1 /n-l T (n-1)RT' B 3aK,lI04eHHe npOHJIJIIO--

Baxo,aHM: 

t:;pHpyeM npHJlO)f{IHIOCTh Bbl-

113 paccr.IOTpeHI1H ypaBHeHHH (8) CJIeayeT, 'ITO nOBbfllleHH e aaBJleHII'.l j el eHHoro HaMIl ypaBHeHHH 

npHBoa
MT 

K yseJIHyeHI1IO CpeJl.H~rO MOJIeKYJIHpHOrO Beca npOJl.YK'fOB pe- j ) !( 3KcnepHMeHTaJIbHbIi\1 

aKUR H npH Jl.OCTH}[{eHHH paBHOBeCHH. hHHbIM n. <P. BepeU1.arH H 
Do Mepe nOBblllleHHH Jl.aBJleHHl'l Beml'-IHHa tlv YMeHbIllaeTCl'l; cJIe.n.os:· I~ .\\, K. MaTBeeBOH (6) 0 l(OH~ 

TeJlbHO, B03paCTaHHe MOJleKYJI51pHOrO Beca nOJIHMepOB B YCJIOBH51X pao' r:!lCalUIIf aueTOHa (A ) B ~
HOBeCH5I Jl.o.a)l{BO nOCTcneHHO 3aM'::Jl.JIl'lTbCH C POCTO)I .n.aBJIeHHH. • 1 ::iOHOBbI~1 (A 2) H Tp Ha Jl.;a_ 

HaKoHeu, CJIeayeT YIfOi:\I51HYTb 0 TOM, 'ITO np;! naBJleHHHX nOp511
n

- i8bIH (A3) CnM Tbl n H I..\~ 0_ 

COTeH H HeCKOJlbKHX TbICR4 aUlOc¢ep C)f{HMae llIOCTb nOJIH"'lep~B pIeH~· ,"R:lllX Jl.0 3000 ~nI. BPTa ,~aBI 
lllaeTCl'l no r-.Iepe YBeJIH4eHI1H EX lIIOJleKYJIHpHOrO Beca. 3TO OOCTOHTe ·lo· ~;{Be.!l,eHbr aBH OJT. 

CTBO 06YCJIOBJI!!BaeT HeKOTopoe YMeHbllleHHe a6COJIlOTHorO 3Ha4CHflll..l- 'l.l bHble no'HI P[A 1 OB[1

cHb

£e 

Tal( a anpm-rep, npH BbICOI{Oll! naBJIeHIH! H3l11eHeHHe 06beMa npI-! 06pa;l' ; 1 no Jl.a~Hbl'l pI a'.... 2] (~) 
1 1 

. 1 r3 P.L·· ., OOTbl 
BaHHH MOJIH Tp\!lllepa H3 MOJIH MOHOllrepa tI MO.'lH Jl.tn!epa c · 3S£4HcJleHHb£e no 

PaSHoseCHe KOlllleHcaQHH aQeTOHa 
no.II II a S n e H HeM (200

, KaTanH3aTOp - rHLlPO
OKHCb 6apHH) 

1COO 
~OC O 
2500 
3('00 

I [A,l · 10·1 [A, I ' 1O' I [A,] -JoJ' I r 

86 0 
78:4 
75,4 
73,ti 

12 ,8 
1 ~,ti 
22,0 
2:;, l 

1,2 
2,0 
2,6 
3,3 

.,.----

1,6 
2,45 
? --,;) 

2,2 

Bl~TCH ;lleH b lll e , 4eM npH 06pa30BaHHH 1 ?IOJI51 Jl.i-l?repa 113 2 MOJI. MOHO~ICF~ I !-liIH r = k i kn. HH;l1 3Ha-

H T. n . BCJIeJl.CTBHe 310ro MO}J.{eT OKa3aTbC5I, 'ITO . paBHOBeCHaS'! KO Hue:.· J..' 4I1TbIBa ~ ~f(iJI 
Tpa u KR n -M e pa 6y iI eT po em C v Benn, en HeM AaaneH HH 6b1CTp ee, ,e" ,"' 'no., H H e 3.'" e~ 10. Be.' H 41my [A,] up. p ~ 1000 aT>/., "

0 
lK. 

0 
C< IiTaTO 

aep)l{aHHe nom.IMepoB co creneHbfo nOJIHMepH3aUHH ·60JIbIlle H MeHbUl~::. t -:-e.l bHbiM. HI! r, npHBOiHlM blX B Ta6.1. 1, l{oCTar04HO y,!lO B_1 eTBo-

¥iHblMH CJ10n31\Hf , nO_1HMepbl, nOJ1Y'-IeHH bl e npH cTyneH4aTo~1 nomnfeplt~'· : 
llHH no,il. ;xaBJleHHe;ll, :'oIOryT 6bITb 60Jlee onHOPOJl.HbIMH no BeJHI4H He 

)!.:- ~ ~IHCT HTYT OpraHll'leCKOH ::urml1l 

JIE:K,YMlpHoro Beea, 'Ie:'.f nOJIY4cHHbie B YCJIOBHl'lX HII3Koro naH.cte
HH5I

· . AKa,'le}!HIl JlJYK CCCP 

O O':T\'llH:IO 
4 Y lf l C1.j2 

CK83<JHHOC Bbllue OTHOCI1TCH K xHMYi4eCf{Q ~ly paBHoBecHlo CTyneH'l[l; ' 

nO ,'1H~le p r13aI1.IlH non Jl.aB.1eHHe1>[. Pacc r.!OTpHM Tenepb Bonpoc 0 BJ\\I!1
b 

fta3~eHfl51 HB CKOPOCTb p eaK U HA: 

k, 
2Al -->- A~; 

k2 
A.) -~ 1\, -7 A .. 

, UKTHPOBAH HAH nHTEPAT~P~ 

t . A. 6 4 e P ' I bl B C <:6 e P;. n q, 'I) ,lpll e B, . . .-~ J1 ~ TIlly ,1 e p, flAt!, Sf" !,: l.l (!n·r,). Z '\1 r r 0-
, :, J A . . e (' ilL J r II H, Ih q, X 28 4()7 (1<1,)") 3 A .\ F - \,. C' : . 

' ''4' . m. Cheli \. Soc .. 74 J :!t.;8 ('UIl'») '4 \\ r r ' -. _. . . r () ~ t. ,\. . S l h \1' e
, ,9). ; !II. r r ' .~ ' _. _ .. OHIIKo~pr,.r.c. O na :--. i!<ctoX.2J, 
4 CJ>. oepelll J r'lIlI ()~:II~O~tpr, n. <P. B.~p~Ul~r l·ll. lh ·.p X, 2:). l·H7 (1\\',:). 

, , • . 1 aTBeesa, II\q,X, 2r., 11.'),i ilf.;~). 
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