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© 1975 061>eOUHeHHI>IU UHCIIIUIIIY"' JIOepHI>IX UCC/Ie006QHUU )ly6Ha 

PeJynbTaThl TepMoxpoMaTorpa$uqecKux uccneAoBauuu 
C xnopHAaMH MeqeHhlX JneMeHTOB, HHTepnpeTHpOBaHHhle 

C TOqKH JpeHHJI MOneKymlpHO- AHHaMuqeCKBX npeACTaBneHHH 
06 aACOp6UBOHHOM paBHOBeCHH, ll03BOnHnH 3BapOBOH H 
AP_,' I/ u Mepuuucy u Ap/2/ oueuuTb TennoThl a,IJ,cop6uuu 
HeKOTOphlX XnOpH)J.OB MeTannOB Ha MaTepuane KOnOHKHo 

B pa6oTe/ I I TennoTa a)J.cop6uuu BblqucnJinacb HJ ae
nuqHHhl OTHOWeHHJI pa)J.HOaKTHBHOCTH OT)J.enbHbiX yqaCTKOB 
e)J.HHHqHOH ,IJ,nHHbl Ha BbiCOKOTeMnepaTypHOH BeTBH 30Hbl 
oca)f()J.eHHJI, nonyqeuuou B pe)f(HMe $pouTanbuo8 TepMoxpo
MaTorpa$uu, K KOHUeHTpaUHH aKTHBHOCTH B raJOBOH $aJe, 
Toe o $aKTHqeCKH H3 ,IJ,aHHbiX 06 a,IJ,COp6UHOHHOM paBHOBeCHHo 

i2 ' 
B pa6oTe1 

• TennoTa a,IJ,cop6uuu onpeJJ.enJinacb no cKopocTu 
nepeMe~euuJI JOHbl a,IJ,cop6uuu npu npoJIBHTenbHOH TepMo
xpoMa Torpa$uu 0 

KaK HJBecTuo 
1 

l:l;
1 

ao acex aapuauTax raJoa,IJ,cop6uuou
uo8 xpoMaTorpa$uu cKopocTb nepeMe~eHHJI ::soubl a,IJ,cop6uuu 
onpeJJ.emreTCJI rnaBHbiM o6paJoM TennoTou a)J.cop6uuu coeAH
ueuuJI ua MaTepuane KonoHKHo Ecnu HJBeCTHbl JuaqeuuJI 
TennOT a,IJ,COp6UHH KOMllOHeHTOB CMeCH, MO)f(HO llO)J.06paTb 
onTHManbHble napaMeTpbl npoueccoa TpaucnopTa qepeJ HJo
TepMuqecKyiO KOnOHKY, CAenaTb OUeHKY ceneKTHBHOCTB 
paJJJ.eneuuJI u J~eKTHBHOCTH paJJJ.eneuuJI npu a,IJ,cop6uuu 
KOMllOHeHTOB Ha TeMnepaTypHOM rpa)J.HeHTe / 3 •4 ·~/3Ta B03-
MO)f(HOCTb OC06eHHO Ba)f(Ha DpH paJpa60TKe MeTO,IJ,OB paJ,IJ,e
neHHJI npOAYKTOB JIJJ.epublx peaKUHHo B uacToJI~eu pa6oTe 
BbiBeAeHbl HeKOTOpble COOTHOWeHHJI, CBJI3biBaJOIUBe 3KCDe
puMeuTanbHble )J.aHHble TepMoxpoMaTorpa$uqecKux uccne
AOBauuu B KOnOHKaX C DOCTOJIHHbiM TeMnepaTypHbiM rpa)J.Heu
TOM /Toe. C nHHeHHbiM XO,IJ,OM TeMnepaTypbl/ C TennoTaMB 
aACOp6UHB pa3,1J,enJieMbiX Bell(eCTB. 
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3KcnepHMeHTaJILHaH YCTaHOBKa )J.JIH H3y'leHHH TepMoxpo
MaTorpa$H'leCKHX npou;eCCOB COCTOHT H3 KOJIOHKH, BCTaBJieu
HOH B HarpeBaTeJILHOe ycTpOHCTBO, KOTOpoe o6ecnequaaeT 
crauuouapuMn TeMneparypHMH rpa.LJ.HeHT. qepe3 KonouKy 
nponycKaeTCH ra3-HOCHTeJIL B HanpaBJieHHH yMeHLWeHHH 
TeMneparypM. llpu reMneparype T cpe.LJ.uee apeMH npe6hl
aauux a)J.cop6upoaaHHMX MOJieKyn ua noaepxuocTH onpe.LJ.e
nxeTcx, cornacuo cl>peuKemo fi ', ypaaueuueM 

E 1J/HT ; = r • e 
0 Ill 

r.LJ.e r 0 - nepuo.LJ. Kone6auu8 a.LJ.cop6upoaauuo8 MoneKynM 
nepneH.LJ.HKynxpuo noaepxuocTH I r0 -:::. 10<- 13 - l0- 12cl, KOTo

phln, aoo6IUe roaopx, 3aBHCHT OT reMnepa Typhl u Ed - :mep
rHH aKTHBaiJ;HH )J.ecop6IJ;HH. 

Ha cao6o.LJ.HYIO 6ecnopH.LJ.O'lHYIO .LJ.H4lcllY3HIO .LJ.ecop6upoBau
HhlX MOJieKyJI HaKJia)J.hlBaeTCH KOHBeKTHBHhlH flOTOK ra3a
HOCHTeJIH. fi03TOMY yaeJIH'lHBaeTCH BepOHTHOCTh HX Tpau
CllOpTHpOBKH B HanpaBJieHHH 6onee HH3KHX TeMnepa Typ. 
fipH conpHKOCHOBeHHH C TBep)J.OH $a30H aKThl a)J.cop6u;HH -
)J.ecop6IJ;HH flOBTOpHIOTCH. qaCTOTa HX yMeHLUiaeTCH C yMeHL
WeHHeM TeMnepaTyphl B COOTBeTCTBHH C ypaBHeHHeM 111, 
H BCJie)J.CTBHe 3TOrO C yMeHLWeHHeM TeMnepaTyphl CKOpOCTh 
rpaucnopTa qacTHU na)J.aeT. 

113- 3a HenpephlBHOrO )J.BH)KeHHH ra30BOH $a3hl COCTOHHHe 
paBHOBeCHH He )J.OCTHraeTCH H TpaHCllOpT 'laCTHU HHKOr)J.a 
He npeKpaliJ;aeTCH. K MOMeHTy OKOH'laHHH 3KCnepHMeHTa 
HMeeT MeCTO HeKOTOpOe pacnpe)J.eJieHHe KOMflOHeHTOB B)J.OJIL 
KOJIOHKH, "BHyTpeHHHH XpOMaTorpaMMa" H 06~ee BpeMH 
Y.LJ.ep)KHBaHHH t r COBlla)J.aiOT C npO)J.OJI)KHTeJILHOCThiO OflhlTa. 

KaK H3BecTuo, cKopocTb nepe.LJ.BH)Keuux a.LJ.cop6uuouuo8 
30Hhl B cnyqae H.LJ.eanLuo:H nuueuuou ra3oao8 XPOMaTorpa-

13 I 
$uu onucMaaeTcH .LJ.H414lepeuuuanLHhlM ypaau'euueM' · , : 

dz u --=---
dt l+Ki 121 

r)J.e Z - KOOp)J.HHaTa, U - JIBHeHHa• CKOpOCTh ra3a-HOCH
Ten• u Ki- ucnpaaneHHhll K034lclluuueuT pacnpe.LJ.eneHHJI. 
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3ro ypaBueuue cnpaBe.LJ.JIHBO B npe)l.nOJIO)KeHHH, 'ITO 
a)l.cop6u;uouuoepaauoBecue uacrynaeT npaKTH'leCKH Mruo
aeuuo, 'ITO MO)KHO npeue6pe'IL npoueccaMH .D.H4lcllY3HH u 'ITO 
K034lcllHUHeHT pacnpe)J.eJieHHH He 3aBHCHT OT o6~eH KOHIJ;eH
Tpauuu a)J.cop6aTa. B cnyqae xpoMaTorpa$upoaauux pa.LJ.Ho
aKTHBHhlX Be~eCTB 6e3 HOCHTeJieH flOCJie)J.Hee YCJIOBHe Bhl

flOJIHHeTCH, )J.pyrue npe)J.flOJIO)KeHHH MOryT BhlflOJIHHTLCH Ha 
npaKTHKe JIHWL llpH6JIH3HTeJILHO. 

Ypaaueuue 121 no3aonxeT onucaTL TpaucnopT B Konou
Ke C TeMnepaTypHhlM rpa)l.HeHTOM, eCJIH H3BeCTHhl $yHKUHO
HaJILHhle 3aBHCHMOCTH z, u u K i oT TeMnepaTyphl. CBJ13b 
Me)K)J.y Ki H KOHCTaHTOH a)J.cop6u;HOHHOro paBHOBeCHH K a 

I cMI MO)KHO npe.LJ.cTaBHTL KaK: 

s 
K = .:.._1_ 'O K 

i V a 
I 

131 

r)J.e S I - flOBepXHOCTh HellO)J.BH)KHOH $a3hl Ha e)J.HHHUY )J.JIHHhl 
KOJIOHKH H VI - CB060)J.HhlH 06'beM KOJIOHKH Ha e)J.HHHUY )J.JIHHhl. 

KoucTaHTY a)J.cop6uuouuoro paauoaecux MO)KHO npe.LJ.
CTaBHTL qepe3 H3Meueuue cTaH.LJ.apTuou 3HTaJILflHH AH~ u 
H3MeHeHHe CTaH)J.apTHOH 3HTpOllHH ,~ S ~ 

,'\Ho L'l So 
K = exp ( - _::..:JI.._ + ~- ) . 

a RT R 141 

3aBHCHMOCTLIO L'l s~ H L'l H~ OT TeMnepa TYPhl 6y )J.eM 
a .LJ.aJILHeuweM npeue6peraTL. 

C )J.pyrou CTOpOHhl, eCJIH flOBepXHOCTHaH KOHIJ;eHTpaiJ;HH 
a)J.cop6aTa HH3Ka u Ko34lclluuueuT KOH.LJ.eucauuu paaeu 1, To 
H3 MOJieKyiiHpHO -)l.HHaMH'leCKHX npe)J.CTaBJieHHH /l 2 ,! 4/ CJie
)J.yeT: 

RT l/2 L'lHO 
K = r ( -- ) exp (- __ a ) 

a 0 2;rM RT ' 151 

r.LJ.e M - MOIIeKyJIJIPHhlH Bee. 
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BH)l.HO, qTo ypaBHeHHJI /4/ H /5/ COBIIa)l,aiOT, eCJIH 

!'-! s: = R en [ T 0 ( RT / /2]. 
2rrM /6/ 

)J;JIJI BLIBO)l,a ypaBHeHHJI, CBJI3hiBaiO~ero TeiiJIOTY a)l,

cop6u;HH, o6~B: Y.IJ.ep)KHBaeMLIH o6'beM H TeMrrepaTypy oca)K

)l.eHHJI B ICOJIOHICe Tpe6yeTCJI HHTerpHpOBaHHe ypaBHeHHJI 

/2/. 06o3HaquM ICOOP.IJ.HHaTy ToqiCu oca)K)l.eHHJI z A. BpeMJI 

Y.IJ.ep)KHBaHHJI, oqeBH.IJ.Ho, paBHo: 

zA 1 + Ki_ dz. 
t = I -~-- --
r 0 u /71 

Bcne.IJ.CTBHe rreperra)l,a )l.aBJieHHJI H H3MeHeHHJI TeMrre

paTyphl B)l.OJib ICOJIOHICH JIHHeHHaJI CICOpOCTb ra3a-HOCHTeJIJI 

u 3aBHCHT oT ICOOP.IJ.HHaThl. B )l,aJihHeB:meM rpa.IJ.HeHT )l,aa

neHHJI yqHTLIBaThCJI He 6y)l.eT. Tor)l,a 

u ·T 
u =u(T) =-~, 

.o 
/8/ 

r)l,e u
0 

H3MepeHo rrpH T 
0 

; rrpHMeM T 
0 

= 298° K. 

Y.IJ.06HO TaiC)Ke IIOJib30BaTbCJI BeJIHqHHaMH 06'beMHOH CICO

pOCTH ra3a- HOCHTeJIJI H y)l.ep)KHBaeMOrO 06'beMa, IIpHBe)l,eH

HLIMH IC 10, ICOTOphle 0603HaqHM COOTBeTCTBeHHO v
0 

H Vr,O • 
HMeiOT MeCTO oqeBH)l.Hble COOTHOilleHHJI 

·v 
r,O 

V•t=V •U•t 
0 r I 0 r • 19/ 

PaccMOTPHM cnyqaB: JIHHeiiHoro rra)l.eHHJI TeMrrepaTyphl 

B)l,OJib KOJIOHKH: 

l=T(z)=T8 +aZ, 

r)l,e 18 - TeMrrepaTyphl CTapToaoB: II03H.UHH, a - rpa)l.HeHT 

TeMrrepaTypbl (a< 0). 0603HaqHM TeMIIepaTypy OCa)K)l,eHHJI 

/MaKCHMyMa IIHKa Ha TepMoxpoMaTorpaMMel qepe3 T A • 

6 

Tor.IJ.a 

t 
r 

TA dT. 
.L I u 
a T 

s 

/10/ 

fiO)l.CTaBJIJIJI 131, 141 H 181 B ypaBHeHHe 1101, IIOJiyqHM: 

i\11~ 
ItT TO TA 

= ~-- I dT s . T a ·u • T + _::L:JL~P ( 1'-!S~/R) T A 
0 Ts v { e I·a·u . -- dT 1111 

0 Ts T 

H, OICQHqaTeJibHO 

To TA s 1 -T0 -exp(!\S..7/R) .. *-i\H~ _.* -i\H~ 
t = -Pn- + [Et(--)-E.l( )1, 1121 

r a·uo T,. v t"a. uo RTS RTA 

X t 

r.IJ.e Ei*(x)= {~ dt . t - TalC Ha3biBaeMaJI HHTerpaJibHaJI 
-oo 

, I I 
IIOICa3aTeJibHaJI «iJyHICIJ;HJI' ' 

B npaiCTHqeciCH acTpeqaiO~HXCJI ycnoBHJIX nepBLIM qneHOM 

a I 111 MO)KHO npeHe6peqh. Tor)l.a, no)l.cTaBJIJIJI ~~ ~ v 1 • u 0 : 

"so o 
Ll_·_a ~ !\ H a 

H ."" --)-s I · To • e [ Et \- R T s t ~ -
r a. vn 

Ei *( _ !\ H~ R'T- )]. 
A 

/13/ 

fiyTeM aHaJIOrHqHLIX BhiKJia)l.OK, IIO)l,CTaBJIJIJI 13/ H 15/ B /10/, 

nonyqHM 

s ·T RT 112 1'-!H: !'-!H 0 

t = ~o.r (--A) [Eit- --)- Ei*(- -.:.:Jl._)]. 
r v .a 0 2 77 M RT

8 
RTA 

0 

114/ 

RT I/2 
llpH BLIBO.IJ.e ypaBHeHHJI I 141 aenuquHa r 0 (2M) cqu-

Tanacb rrocTOJIHHoB: (T = T A ). 
77 
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0/iCY)J(;:(EHH.R H Bh/BO;:(hl 

I. 

C nOMOIQLIO ypaBHeHBH /9/, /12/, /13/ B /14/ MO)KHO 
pewaTL nOCTaBneHHYJO B HaCTOR~eii pa6oTe 3a~aqy 0 Ha· 
XO)K~eHBB 3HTanLnBB a~cop6.uuu no TeMnepaType oca~eHBX 
Ha TepMoxpoMa TorpaMMe B, Hao6opoT, npe~ci<aJa TL none
~eHBe COe~BHeHBX B ycnOBBRX I<OHI<peTHOrO TepMOXpO
MaTorpa4Juqeci<oro onLITa. 

YpanHeHue /13/ MO)KHO JanucaTL I<ai< 

fog[- t r • v 0 • a . * ~H~ ~H~ 
·--_;;:_----] ==fog[Etr_ --)-E t- --)]/15/ 

s 1 • T0 exp ( ~ S ~ 1 R) RTA RTS . 

Bwpa)KeHBe B npanoii qacTB ypanHeHHR I 15/ npe~cTanneHo 
Ha puc. 1 I<ai< 4JyHI<.QBR TeMnepa Typw OCa)K~eHB.JI H 3HTanL
nHB a~cop6.QBB ~nR 3HaqeHBH ~ H~ 5. 70 KKaA/MOAb H ~nx 
cTapTOBLIX TeMnepaTyp 1273' K B 1523° K. Ecnu HJBeCTHo 
JHaqeHHe nwpa)KeHHX B nenoii qacTH, Tor~a H:W:Tepnonx.uueii 
no ~HarpaMMe Ha puc. 1 MO)KHO onpe~enHTL JHaqeHHe 
3HTanLnBB a~cop6.QBB, COOTBeTCTBYJOIQee 3I<CnepBMeHTanLHO 
Haii~eHHoii TeMnepa Type oca~eHBX T A • 

O~Hai<o B neBYJO qacTL ypanHeHBX /15/ Bxo~xT He 
TORLI<O xapai<TepBCTBI<B ycnOBBH TepMOXpOMaTorpa4Juqeci<O
ro 3I<CnepBMeHTa, HO B 3HaqeHBe 3HTpOnBB a~cop6.QBB. 

Ilo3TOMY Heo6xo~Mo o6cy~BTL B03MO)KHOCTB ee o.ueHI<B. 
BenuquHa ~S~ ~OR)t(Ha JaBuceTL oT npupo~w a~cop6aTa 
B OT TeMnepaTypw. HHTepecHo cpaBHBTL ~s~.o c 3HTpo-
nueii ~ecy6nBMa.QBB qBCTLIX Be~eCTB: S~ - S ~ 
Ha puc. 2 npe~cTaBneHw nuTepaTypHwe ~aHHwe no S~hs, Kp 
B S2Jr r /cTaH~. ~ann. 1 all/ ~nx Hei<oTopwx xnopu
~OB ~/. TaM )Ke YI<aJaHw /I<PY)KKB/ nenuquHw paJHOCTH 
3HTpOnBii B ~BYX COCTOIHBIX. ~nR cpaBHeHBR npe~cTaBne-

RT l/2 
Ha TaK)Ke "u~eanLHa.JI" «ilYHK.UBX As~ ,0 == R en [ r 0 ( ~) ] 

I -13 
/CM. yp. /6/ ; npBHRTO TO = 2.10 C , qTo npe~CTaB· 
nxeT o.ueHKy 3Toii nenuquHw ~nx KBap.ua B KaqecTBe a~
cop6eHTa. Mo)KHO noi<aJaTL, qTo ~ S ~,o + R/2 paBHReTcx 

8 

~ 12 
0.0 I I I 

0 

} 
l " 

10 

' 

1 
1\ 

100 300 500 700 000 noo 1JCIII T,. (e>t< ) 

Puc. 1. ;:(uazpaMMa dAR onpedeAeHUJI ~H~ no 3Ha'ieHUJI.M 
T A ( °K) u k, z()e fog k = fog [ - aV r.O ] , 

s T n=xp( ~s~ R) CM. ypaaHeHue /12/ u o61>JICHeHUJI a 1111e-KC"llle. 
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Puc. 2. BeAU'IUHa cllaHoapmHou joaeA. 1 a•/ a6coAJ011HOil 
3HJipOnUU KpUCJIOAAU'IeC KUX U Z03006pa3HbJX XAOpUOOB /15/ , 
3HJipOnUU Oecy6AUMOf.#UU U zpa(JUK ~ s: ,0 6 306UCUMOC.U 
o• MOAeKyAJipHOZO eeca. 
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H3MeHeHHIO 3HTponHH npH nepexo~e H~eaJILHOrO ra3a 

/CTaH~. ~aBJI. lOUH/CM 2j B ~BYXMepHLIH ra3 /1 OUH/CM/, 

MOJieKyJILI KOTOporo COBepmaiDT rapMOHH'IeCKHe KOJie6aHHB 

1 /15/ 
C 'laCTOTOH - TaKoe npe~cTaBneHHe 0 COCTOBHHH 

ro 
MOJieKyJI B a~cop6HpOBaHHOM CJIOe, no-BH~HMOMY, 6JIH3KO 

K ~eiiCTBHTeJILHOH KapTHHe cllH3H'IeCKOH a~cop6UHH H no3TO

My HCnOJIL30BaHHe ~S 0

0 B Ka'leCTBe OUeHKH ~S~ ~ony-a, 
CTHMO. 

KaK BH~Ho H3 puc. 2, aenH'IHHLI 3HTponaa ~ecy6naMa
UHH KOJie6niDTCB B ~OBOJILHO lliHpOKOM BHTepaane, O~HaKO 
rpynnapyiDTCB B6JIH3H rpacllHKa cllYHKUHH ~ S ~ ,O , KOTOpaB 

cna6o 3aBHCHT OT TeMnepaTypw H MoneKynBpHoro aeca. 

/3To cnyqaii:Hoe coana~eHae, TaK KaK cpaBHHBaeMwe aena

'IHHLI OTHOCBTCB K HeO~HHaKOBLIM CTaH~apTHLIM COCTOB

HHBM/. IlpH 3TOM HY)I(HO HMeTL B BH~y, 'ITO HeKOTOpLie 

60JILlliHe OTKJIOHeHHB 3HTpOnHH ~ecy6JIHMaUHH OT "cpe~He
ro" 3Ha'leHHB o6yCJIOBJieHLI CTpyKTypHLIMH OC06eHHOCTBMH 

TBep~oii clla3LI ana accouaauaeii MoneKyn B ra3oBoii clla3e 

/eM. cnyqaa A1Cl 3 , FeCl 3 , RhC1 3 /. TaKae 34M!leKTLI 

HMeiDT MecTo TOJILKO ~JIB MaKpoKonaqecTB BeiUeCTB. Mo:>KHo 

npe~nOJIO:>KHTL, 'ITO B cnyqae a~cop6UHH CJie~OBLIX KOnH

'IeCTB 3THX :>Ke coe~HHeHH:ii no~o6Hwe CTPYKTYPHLie 34M!leK

TLI He MOryT npOBBBTLCB H ~Hana30H KOJie6aHHH BeJIH'IHH 

~ S ~ , no- BH~HMOMY, CyiUeCTBeHHO y:>Ke, 'I eM ~JIB 
S °Kp -s; . Mo)I(Ho O:>KH~aTL, 'ITO "cpe~HHe" npe~cTa

BHTenLHLie 3Ha'leHHB 3HTponHH ~ecy6JIHMaUHH ~JIB ~aHHOrO 

KJiacca COe~HHeHHH /3JieMeHTLI, OKHCJILI, XJIOpH~LI •• ./ 

HJIH :lKe 3Ha'leHHB ~S~,O npe~CTaBJIBIDT JIY'IWYID OUeHKY 

~JIB L\ Sa
0 

, 'I eM HH~HBH~yaJILHLie 3Ha'leHHB S ~p - S ~ ~JIB 
paCCMaTpHBaeMLIX COe~HHeHHH. 

Ha puc. 3 npe~cTaaneHLI 3Ha'leHHB ~H0a •COOTBeTCTByro

IUHe yKa3aHHLIM TeMnepaTypaM oca~eHHB T A• B 3aaaca

MOCTH OT ~S0

3 H Sl • JHa'leHHB ~H0

3 BLI'IHCJIBJIHCL H3 ypaa

HeHHB /13/ npH cne~YIDIUHX napaMeTpax: t v = 60 MUH, 

v0 = 20 MA/MuH; a = - 20 zpao.cM -\JaaucaMoCTL 

~H0 OT ~S 0 BLI'IHCJieHa npH s 1 = 10 CM /eM H 3aBH-

CHM~CTL ~H~ OT S l npH !\ S~ = -41,5 KaA.MOAb-IZpaO -I 

H3 puc. 3 MO)I(HO nOJIY'IHTL npe~cTaBJieHHe 0 TOM, KaK 

BJIHBIDT OlliH6KH B OUeHKe ~S~ Ha pe3yJILTaT BLI'IHCJieHHB 

II 
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l 

~H~ . EcTeCTBeHHO, 'ITO 3TOT MeTO.l( He MO)KeT ,l(aTb HCTHH

Hble 3Ha'leHHJI ~ H'l. a cuny C.l(enaHHbiX npe.l(nono)KeHHH 

H Heo6XO.l(HMOCTH OUeHKH ~ S~ . 0,l(HaKO OH 6e3yCnOBHO 

D03BOnJleT nony'IHTb .l(nJI KOMDOHeHTOB pa3.l(enJleMOH CMeCH 

CaMOCOrnacoBaHHbiH Ha6op HeKOTOpbiX 34xt>eKTHBHbiX 3Ha

'leHHH TennoT a,l(COp6UHH, KOTOpbiH MO)KeT 6b1Tb HCDOnb30BaH 

.l(nJI npoeKTHpOBaHHJI MeTO.l(OB pa3,l(eneHHJI. 

IL 
/2 

MepHHHC, , npo.l(enaa BbiKna.l(KH H ynpoll\eHHJI, noxo-

)KHe Ha BbiBO.l( 'ypaaueHHJI I 141, nonyqun ,l(nJI cnyqaJI 3Kcno

ueuuuanbuoro TeMnepa Typuoro pe)KHMa KonoHKH 

-az 
T~oT5 ·e , 

v I dT T r.l(e a - DOCTO.IIHHbiH napaMeTp T .e. & = -a 
HHe 

t ~ 
r 

!1 H~, 
s

1
• RT ·r RT 1,2 - HTA 

_.__ ---~JO~!L_ (-A ) ( e 
v0 ·a ( -~H:/ 277M 

~ H~ 
HT,., 

-e 

I. ypaaue-

1161 

3TO ypaBHeHHe MO)KHO HCDOnb30BaTb .l(nJI Bbi'IHCneHHJI 

A H'~ no.l(o6uo TOMY, KaK HaMH ucnonL3yeTCJI ypaaueHue 

1131 H 1141. Ho aBTOpb1 1 2
/ Ha npaKTHKe BOCDOnb30Ba

nHCb TeM, 'ITO, ODYCKaJI B npaBOH 'laCTH ypaBHeHH.II 1161 
_lllij_ 

HT 
OTHOCHTenbHO Manyro BenH'IHHy e s , ypaBHeHHe 

MO)KHO CBeCTH K BH.l(y: 

~:\H~ 
fn t =- --- + K 

r RT A 

H onpe.l(enHTb ~H0a H3 HaKnOHa KPHBOH en tr ,-, f( 1/T A). 0.l(

HaKO 3KCDepHMeHTanbHO Tpy.l(HO npocne,l(HTb H3MeHeHHe 

T A B .l(OCTaTO'IHO WHpOKOM .l(HaDa30He, H D03TOMY HaH

,l(eHHble 3Ha'leHHJI i\ H~ woryT 6biTJ. O'leHb HeTO'IHWMH H3- 3a 

oWH60K onpe.l(eneHKJI TA ·IHY*Ho yqecn., 'ITO repwoxpo

Marorpa«<JuqecKaJI 30Ha HMeer KOHe'IHyro wupHHY H qacro 

HeCHMMeTpH'IHyro «<Jopwyl. Bee 3TO npHBO.l(BT K wanoli 

TO'IHOCTH 3Ha'leHBi , Hal.l(eHHWX 3TBM weTO.l(OM. 1Ip11woe 

HCDOnb30BaHBe yp&BHeHJil. 1161 H&W K&)KeTc• npe.l(DO'ITH

TenbHWM. 
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MO)I(HO 
An.R Ei*{x) 

e~.qe ynOMJIHYTL, qyo ecnH BOCnOnL30BaTLCJI 
"acuMnToTuqecKHM pa3no)l(eHHeM" /II I An.R x>>l 

·* e" 1' 2' E 1 (x) · -- (1 1 ---"- + ---=--
2 

+ .... ) 
X X X /17/ 

H B3JITL TonLKo ero nepBLIH qneu, TO ypaoueuue /14/ coo
AHTCJI K /16/. llpH 3TOM a~-aT. «l>H3HqecKHB CMLICn 
3TOro COBnaAeHHJI JICeH: BpeMJI YAep)I(HBaHHJI B OCHOBHOM 
"peanu3yeTc.ll" B uenocpeACTBenuoii 6nH30CTH TA' TaK KaK 
CKOpOCTL ABH)I(eHHJI 30HLI 3aBHCHT OT TeMnepaTypLI oqeHL 
pe3KO. Ha KopoTKOM oTpe3Ke 3KcnoueuTa u np.RMaJI npu-
6nH3HTenLuo COBnaAaiOT. 

III. 

H3 3KcnepuMenTanLHLIX uccneAooauu8 H3BecTuo, qTo 
npH nOCTOJIHHOM t r B PJIAe cnyqaeB HMeeT MeCTO nHHeHHaJI 
Koppen.RUHJI To\ c 3HTanLnue8 B03rOHKH /unu ucnapeuu.R/ 
COeAHHeHHH. YpaBHeHHJI, BLIBeAeHHLie BLIWe, n03BOnJIIOT no
HJITL 3TY 3aKOHOMepHOCTL H HCnonL30BaTL ee AnJI CaMOH 
npeABapHTenLHOH OUeHKH TennOTLI aACOp6UHH no AaHHLIM 
0 TennoTe B03rOHKH. 

tineu E 1· *( .~ H 
0 

- __ a) 
RT ' 

s 
B npaBOH qacTH ypaBHeHHJI /14/ 

npaKTHqecKH BCerAa OTHOCHTenLHO Man H HM MO)I(HO npe-

1 2 
ue6peqL. Benuquua (To\ /M) · , KoTopa.R 3aBHCHT oT npupoALI 
aAcop6aTa, H3MeH.ReTCJI B AOBOnLHO y3KOM AHana3oue 3Ha
qeuu8, a t r no ycnoBHIO 4JuKcHpooauo. llo3TOMy B e~.qe 
6onee rpy6oM npu6nH)I(eHHH 

E '*( ~ H~) . 1 - --- = const. 
RTA 

B3JIB nepBLIH qneu P.RAa /17 I H norapu4JMupy.R, nony
qaeM: 

14 

RTA 
en(--) 

-~Hoa 
~H

0

3 = const · 
RTA 

llepBLIH qneu 3Toro BLipa)l(eHHJI cyiUecToeuuo MeHLWe 
BToporo. CquTaJI ero nocToJIHHLIM, nonyqaeM, qTo AnJI mo-
6oro BeiUeCTBa npH OAHHaKOBLIX ycnOBHJIX TepMOXpOMaTo
rpa4JuqecKoro 3KcnepuMeuTa B nepooM npu6nH:>KeHHH AOn:>KHO 
fiLITL cnpaBeAnHBO OTHOWeHHe 

TA=c(-~H~). /18/ 

llpu paccMoTpeuuu Kpyroooro npouecca AnJI aAcop6aTa: 
TBepAaJI 4Ja3a - HAeanLHLIH ra3 - aACOp6HQOBaHHOe COCTOJI
HHe - TBepAaJI 4Ja3a MO)I(HO BBeCTH I 9•1 O I HeKOTOpyiO 
"que Tyro" 3HTanLnHJO aAcop6uuu ~ H ~eT T 0 , TaK qyo 

~H~ = -~H~03f' + ~H 0HeTTO /19/ 

E cnu 6LI .1'\ H ~eT T 0 6Lina KOHCTaHTOH, TO H3 nocneAHHX 
ABYX ypaoueuu8 cneAonano 6LI ypaoueuue np.RMoii: 

T A= c ( ~ H ~ 03 r - K) . /20/ 

KaK 6Lino OTMeqeuo BLiwe, 3KcnepuMeHT noKa3LIBaeT, qyo 
HMeiOT MeCTO nHHeHHLie KOppenJIUHH THna /20/. ll03TOMy, 
onpeAenHB no AaHHLIM o uecKonLKHX BeiUeCTBax Aauuoro 
Knacca 3Haqeuue K, KOTopoe npeACTaBnJieT TOrAa ueKoTo
poe ycpeAHeuuoe 3uaqeuue oenuquu ~ H oH eT T 0 , MO)I(HO 
oocnonL30BaTLCJI ypaoueuueM /19/ An.R oueuKH 3HTanLnHH 
aAcop6uuu. BcneACTBHe oqeuL rpy6Lix ynpoiUeHHH u AO
ny~.qeuu8 npu BLIBOAe I 19 I, oueuKa ~ H0 no 3HTanLnHH a 
B03rOHKH He MO)I(eT 6LITL CKOnLKO-HH6YAL TOqHOH • 

BLIBeAeHHLie B uacToJI~.qeii pa6oTe cooTuoweHHJI MoryT 
6LITL none3HLI npu auanu3e HMeJOIUerocJI 3KcnepuMeuTanL
uoro MaTepuana no TepMoxpoMaTorpa4Juu cneAOBLIX Konu
qecTB COeAUHeHHH paAH03neMeHTOB. 3TH 4JopMynLI no3BO
nJIIOT, B qacTHOCTH, COnOCTaBnJITL pe3ynLTaTLI no TeMne
pa TypaM OCa)I(,AeHHJI, nonyqeHHLie npH pa3HWX 3KCnepB
MeHTanbHLIX ycnOBHJIX. 

IS 
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