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H PA3PAEOTKA <l>OTOXPOMHOM IIOJIHMEPHOM KOMII03HUHH 
a 

A.A. Konoeanoea, O. C. Kpesceectcux, B.H. Jleiisuu«; H.H. OCOeCKaJl 
e 
il (Cansm-Ilemeptiypecxuu eocyoapcmeennuii meXHOJl02UlIeCKUU 

yuueepcumem pacmumensnux nonuuepoet 

Hccneoyemcs e03MO:»CHocmb U oticyxcotomcx nepcnexmueu YCUJleHUfl cP0moxPOMH020 3cPcPeKma 
aJlfl cosoauun nonuuepuux xounosuuuii C YJlYllUleHHblMU dxmioxpouuuuu xapaxmepucmuxauu: 
domocmatiunsnocmu, eblCOKOU ceemouyecmeumensnocmu, pactuupenus pationeeo ouanasona 
aJlUH eOJlH U unmencueuocmu nomeunenus. 

1­

;- BHllMaHlle llCCJIe,lIOBaTeJIeH, patioratourax 
t: B 06JIaCTll XllMUll II qm3llKll nomnrepasrx Ma­
te repnanou, npxnnexaror rrp06JIeMbI ,lIll3aHHa II 

m cmrreaa, yrrpaBJISIeMbIX na MOJIeKYJISIpHOM II 
;­ HaLlMOJIeKYJI5IpHOM ypOBH5IX non BJIll5lHlleM TeM­
t­ rreparypsr, MeXaHlltIeCKOrO B03neHCTBll5l, 06JIy­
)­ tIeHll51 CBeTOM paairoti ,lIJIllHbI BOJIHbI , npnno­
M )\(eHll51 xrarmrraoro 11 anexrpaxecxoro rrOJI5I II 

Iii T.,lI. Herrpepsmao B03paCTaeT rrOTOK nytinmca­
UllH, CB5I3aHHbIX C pa3pa60TKoH KOMrr03llUllH 

C QJOTOXPOMHbIM 3QJQJeKTOM - rrpoueCCOM 06­

parmroro ll3MeHeHll51 oxpacxn non ,lIeHCTBlleM 

CBeTa ortpenenemroii ,lIJIllHbl BOJIHbI [1-4]. 
1. Ilonauepmre onrnsecxae MaTepllaJIbI na­

XO,lI5IT unrpoxoe rrpI1MeHeHI1e B pa3JIlltIHbIX 06­
a, JIaCT5IX nayxn II TeXHI1Kll. O,lIHI1M 113 Ba)I(HblX 

CBOHCTB rromnrepon 51BJI5IeTC5I Crroc06HOCTb rrer­
r. KO COBMemaTbC5I C ueurecrsaua, xoropsre 06­

JIa,lIaIOT ueHHbIMll orrrasecioora CBOHCTBaMll, 
1- HO He MorYT 6blTb llCrrOJIb30BaHbI caMOCT05l­

TeJIbHO rro KOMrrJIeKcy QJll3llKO-MeXaHlltIeCKllX 
' - CBOHCTB [1]. BBe,lIeHI1eM B rrOJII1Mep QJOTOXPOM­
1­ HbIX opramrrecxax ,lI06aBOK C03,lIaIOT rrOJII1Mep­

nsre QJOTOXpoMHble xrarepnansr, npospamrocrs 
KOTOpbIX ll3MeH5IeTC5I non ,lIeHCTBlleM CBeTa. 

<1>oToxpoMHble nonaxrepaste xrarepnansr 
;­ MO)\(HO nony-rars KaK npocrsnr cxreurerraev 
I, rronmrepa 11 QJOTOXPOMHOH ,lI06aBKll, TaK II xn­

MlltIeCKllM BBe,lIeHlleM QJOTOXPOMHbIX rpyrrrr B 
nommep [2]. B OCHOBe 06paTllMbIX dioronpea­
pautenan neurecrn, COrrpOBO)l(,lIaIOmllXC5I ll3Me­

i. HeHlleM CrreKTpOB nornomeaas B BI1,lIllMOM 06­

:r JIaCTll, nexorr QJll3lltIeCKI1H llJIll XllMlltIeCKI1M 

QJOTOXPOMll3M [3]. 
/ <1>I13I1tIeCKI1M QJOTOXpOMI13M 06yCJIOBJIeH 
7. rrepexonosr aTOMOBI1 MOJIeKYJI rrpn nornoute­

mm CBeTa na KOHetIHOe BpeMSI (BpeM5I )\(ll3Hll) 

Crr6ITYPIl: 198003, Caaxr-Flerepfiypr, yJl . HBaHa YepHhlx,.n. 4. 

B 3JIeKTpOHHO-B036~eHHbIe COCT05lHI151, xa­

paxrepaayronraeca HOBbIMI1 cnexrpaxra rrOrJIO­

utenns. 
XllMlltIeCKllM QJOTOXPOMll3M CBSI3aH C fJIY­

60KllMll BHYTPllMOJIeKYJI5IpHbIMI1 rrepecrpoitxa­
Mll seurecraa non ,lIeHCTBlleM CBeTa, npnaons­
mllMll K BpeMeHHOMY 06pa30BaHllIO HOBbIX rep­
MO,lII1HaMI1tIeCKll HeCTa6I1JIbHbIX XllMlltIeCKllX 

coeznmemot [4]. 
Ilpn 06JIyqeHllll rrOJII1MepOB CBeTOM orrpe­

,lIeJIeHHOM ,lIJIllHbI BOJIHbl MOfYT Ha6JIIOnaTbC5I II 

npyrne dioroxmorsecxae npenpauremor, KOTO­

pste MO)\(HO llCrrOJIb30BaTb ,lIJISI MO,lIllQJllKaUllll 

nonavepasrx rrJIeHOK. Hanpnuep, rrepexon 
mpaHc-QJopMbl rrOJII1Mepa B u,UC-QJOpMy non ,lIeH­

CTBlleM CBeTa (QJOToll30Mepll3aUI151) MO)\(eT co­

rrpOBO)l(,lIaTbC5I 3HatIllTeJIbHbIM ll3MeHeHlleM 

cnexrpoa rrOrJIOmeHI151. TaKI1e QJOTOXpoMHble 

nomrxrepsr, cnocoonsre 06paTI1MO ll3MeH5ITb 

CBOH UBeT npu OCBemeHI1ll CBeTOM C onpezte­
JIeHHOH ,lIJII1HOM BOJIHbI , llCrrOJIb3YIOT B xaxe­
CTBe orrnorecxax QJllJIbTpOB, CBeTOqyBCTBllTeJIb­

HbIX CTeKOJI, nerarasnsrx diororpadnorecxnx 
MaTepllaJIOB [5]. . 

Hanoonee 3QJQJeKTllBHbie QJOTOXpoMHble 

CllCTeMbI rronysensr na OCHOBe rrI1rMeHTOB: 

crmpo- II nadrronapanos [6-11]. Hadrronnpan 
06JIa,lIaeT uennott crrocofiaocrsro coxpanenna 
QJOTOXPOMHblX CBOHCTB B pa3JIlltIHbIX nonmrep­
HbIX MaTplluax. Ilpn 3TOM nomnrepnaa MaT­

pmta OKa3bIBaeT cyutecrnemroe BJIll5lHlle na xa­
paxrepncrmor QJOTOXPOMHblX npenpantenaa. 
113MeH5I5I ee CBoHcTBa, MO)I(HO ynpaansrs CKO­

POCTbIO QJOTOXPOMHblX nepexonos nadrronn­
paHOB II BpeMeHeM )\(ll3Hll MeTaCTa6llJIbHOrO 

COCT05lHll5l. ,ll,JI5I C03,lIaHll51 QJOTOXPOMHblX no­

JIllMepHbIX KOMrr03I1UI1M C yny-rurennsnor 
CBOHCTBaMI1 He06xo,lIllMO BapbllpOBaHlle 

crpyxrypsr KaK rradrronapanon, TaK 11 rrOJII1­

MepHbIX MaTpllU [12]. 
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UeJIblO nannoro HCCJIe.llOBaHIUI 5IBJI5IeTC5I 

paapafiorxa MeTO.llOB yCHJIeHM5I dioroxpounoro 
3<p<peKTa nns C03.llaHH5I nomnrepnstx KOMno­

3HUHH C YJIyqlIIeHHbIMH <pOTOXpOMHbIMH xapax­
TepHcTHKaMH : <pOTocTa6HJIbHOCTH, BbICOKOH 

cBeTolfYBcTBHTeJIbHOCTH, paClIIHpeHl15I pafio-rero 
nnanaaona .llJlMH BOJIH, 60JIee HHTeHcHBHoH 

oxpacxn. 
ITOJIHMepHbIe MaTpHUbl .llOJI)I(Hbl ofinanars 

Y.llOBJIeTBOpHTeJI bHbIMM <pH3HKO-MeXaHJ1qeCKM­

MH nKa3aTeJI5IMH, BbICOKOH npospa-nrocrsro H 

COBMeCTHMOCTblO C <pOTOXpOMHbIMM rrarven­
TaMI1 [131. B pafiore B xa-recrne nOJIHMepHOH 

MaTpHUbI HCnOJIb30BaJIH nOJIHCTHpOJI (ITC), 

O.llHH H3 nOJIHMepOB, 06JIa.llalOIUHX BbICOKOH 
OnTHqeCKOH np03paqHOCTbIO. ITOJIHCTHpOJI ­

)I(eCTKHH, aMOP<PHbIH nOJIHMep C HeBblCOKOH 

MeXaHHqeCKOH npOqHOCTblO npn paCT5I)I(eHHH 

H H3rH6e. Ero <pH3HKO-XHMHqeCKHe CBOHCTBa 

onpe.lleJI5IIOTC5I HaJIHql1eM <peHOJIbHbIX rpynn , 

xoropue nperorrcrsyior ynopanoxetrnouy pac­
nOJIO)l(eHHlO MaKpOMOJIeKYJI H <pOpMl1pOBaHl1lO 

KPl1CTaJIJIl1QeCKHX o6pa30BaI-fl1H. Xl1Ml1QeCKl1e 

CBOHCTBa nOJIl1CTl1pOJIa o6yCJIOBJIeHbI BbICOKOH 

peaKU110HI-IOH cnoco6HOCTblO 60KOBOH BHHHJIb­

HOH rpyrmsr. ITOJIl1CTl1POJI OTHOCl1TC5I K rpyn­

ne necsva l1HepTHbIX nnacrvacc. OH CToeK K 

.lleHCTBl1lO lIIeJIOQeH H raJIOreHOBO.ll0P0.llHbIX 

KHCJIOT ; HeCToeK K .lleHCTBl1lO KOHueHTpMpOBaH­

HOH a30THOH 11 JIe.ll5lHOH yKCyCHOH KMCJIOTbi. 

TepMHQeCKa51 .lleCTpyKUl151 nOJIMCTMpOJIa C sa­
MeTHOH CKOpOCTblO rrporexaer npn rexmepa­
TYpe asrure 200°C. OCHOBHbIM rrponyxroa pa3­

JIO)l(eHl151 51BJI5IeTC5I MOHoMepHbIH CTHpOJI. 

B pafiore HCCJIe.llOBaHbI OCHOBHbIe <pM3H­

KO-XHMMQeCKHe CBOHCTBa nOJIHCTMpOJIa. ITJIOT­

HOCTb DC, M3MepeHHa51 nHKHOMeTpHQeCKHM 

MeTO.llOM, COCTaBJI5IJIa 1.1 r/cM3• Ero MOJIeKY­
JI5IpHa51 Macca (M), onpenenenuaa BHCK03HMeT­

pl1QeCKHM MeTO.llOM C MCnOJIb30BaHHeM B xa­

QeCTBe paCTBOpHTeJI5I TOJIyOJIa, COCTaBHJIa 57600. 

IT C JIerKO nediopunpyercs rtpn OTHOCHTeJIbHO 

HeBbICOKOH reurreparype - 80°C, ero revne­

parypa CTeKJIOBaHM5I - 93°C. ITpMMeHeHMe no­

JIl1CTHpOJIa rpefiyer MaKCHMaJIbHOrO CHmKeHH5I 

conepxaans B HeM OCTaTOQHOrO MOHOMepa [14]. 
Jlery-recri, ncnonsayevoro B pafiore nOJIHCTH­

pOJIa rtpn 100°C COCTaBJI5IeT 0.48%. 

PaCTBOp5l1OIUYlO cnocoonocn, paCTBOpHTe­

JIeH nOJIHCTMpOJIa orrpeztcnamr no MeTO.llY XaH­

cena [15] . Cyutecrnyer MHO)l(eCTBO TeOpl1H pa­

CTBOpHMOCTM: MOSCED, UNIFAC, Jouyban­

Acree, Yalkowsy, MOD (Mobile Order and 

Disorder) Funsrtefipanna. Ilapauerp pacrsopn-

Ta lin1I1{a 1. Ilapastemp stp acmeopust ocmu Xauceua Mil 
nonucmupon a U pacmeop umeneii 

06bCKT HCCIlCIlOBaHHlI dD dP dH 

11onlI:THPOJl 17.5 6. I 4.1 
PaCTBOpHTeJlH 

J)eH30n 18.42 1.02 2 .86 
Tonyon 17.99 1.43 2.04 
feKcaH 14.77 0 0 
A~CTOH 15.46 10.4 6.9 
MeTHJDTHnKCTOH (M3K) 15.85 9 5.1 
.LJ:HJTHnOBbIH Jqmp 14.38 29 5.1 
3THna~CTaT 15.18 5.3 9 .2 
J)YTHna~eTaT 15.65 3.7 6.3 
Xnopotpopst 17.64 3 4.24 
4eTblpexxnopHcTblH yrnepo,n 

17.64 0 0
(4Xy) 
Csrecu pacraopurenen 
A~CTOHJlIXY 16.55 5.2 3.45 
Tonyon/M3K 16.92 5.215 3.57 
feKCaWJTHna~eTaT 14.975 2.65 4 .6 
M3K1XJIopo¢OPM 16.745 6 4.67 
EeH30n/6yTllna~CTaT 17.035 2.36 4.58 

MOCTH fMJIb.lle6paH.lla OTMeQaeT pamryc-BeKTOp 

BeIUeCTBa C H3BeCTHOH .llJlMHOH BOJIHbI, HO He 

nOKa3bIBaeT HanpaBJIeHH5I, B TO BpeM5I KaK na­
paxrerp paCTBopMMOCTH Xancena naer KOHeQ­

nsre KOOp.llMHaTbI BeKTOpa, CJle.llOBaTeJIbHO, YKa­

3bIBaeT ero nartpannenac. Kaxnoe BeIUeCTBO 

HMeeT TpH napaverpa paCTBopMMOCTM: COCTaB­

JI5IlOIUa51 rmcnepcaomtoro B3aI1Mo.lleHCTBH5I dD, 
COCTaBJI5IlOIUa51 nOJI5IpHOrO B3aHMO.lleHCTBM5I dP 
H COCTaBJI5IlOIUa5I B3aHMO.lleHCTBI151 BO.ll0P0.llHbIX 

CB5I3eH dH. BeJII1QHHbI dD, dP, dH - CnpaBOQ­

nsre [16]. 
Cyutecrsyer MaTeMaTHQeCKa51 CB5I3b napa­

MeTpOB paCTBopMMOCTM Xancena M fMJIb.lle6­

panna, M3 KOTOpOH MO)l(HO paCCQHTaTb .llJlHHy 

pazmyc-aexropa HSP = dIY + dI" + dIP. 113 

3Toro ypaBHeHM5I HaXO.llMM napaMeTp paCTBO­

pHMOCTM Xancena (HSP). Ilapasrerp HSP 
BKJIlOQaeT B ce651 napaxrerp paCTBopMMOCTI1 

fMJIb.lle6paH.lla. HSP crrpanenmra .llJl51 MHoro­

KOMnOHeHTHbIX CMCTeM. TIpHQeM, eCJIM CMeCM 

paCTBOpMTeJIeii npe.llCTaBJI5IlOT TpY.llHOCTI1 .llJl51 

M3yqeHM5I no .llpyrl1M TeOpl151M paCTBOpI1MOC­

TI1, TO B HSP CMeCb pacraopnrcncn ysnrrsraa­
eTC5I npOCTbIM CJIO)l(eHMeM pazrayc-nexropoa. B 

Ta6JI.l rrpnaeneasr napaxierpsr paCTBOpl1MOCTI1 

Xancena, paCCQMTaHHbIe .llJl51 nOJIHCTl1pOJIa. v 

TIo .llaHHbIM Ta6JI.l nocrpoen rpexaepnsnr 
rpadm« paCTBOp5l1OIUeH cnoco6HOCTI1 paCTBO­

pnrenea nOJIMCTHpOJIa (pnc.l ). 
113 paCTBopOB ITC M CBeTOQyncTBMTeJIbHbIX 

nHrMeHTOB - )I(eJITOrO (ofipaaeu N2 1) M rOJIy­

6oro (ofipaaeu N2 2) 6bIJII1 nony-rensr nJIeHKH 

MeTO.llOM HanJIbIBa. TIOJIyqeHHbIe nJIeHKI1 TOJI­
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Tu6J1 UI(U2. Onmuuecsae nponycKullue nneuo« npu MaKCUJltaJlbllOM nomesute­

IIUU npu Y(/).Ofi!lylleIlIlU
 

I1HThlCHT PaCTBOpllTCJlb 

)l(CJlThIH AUeTOH + qXY 

K03lj><j>IIU1lCHT nponyc­
KaHIIJI lUICHOK. T 

0.145 
0.730rOJIY60H 

)l(CJlThIH + fOJly6oH 

UllmOH 100 MKM npoapa-rnsr, 6e3 BlUll1MbIX ne­
cPeKTOB, npo-msre. Bsnm YCTaHOBJIeHbI OrrTI1­

MaJIbHble yCJIOBI15I rrOJIYl.leHI15I rrOJII1MepHOH 

IlJIeHKI1: revneparypa paCTBOpeHI15I 80°C, KOH­

ueHTpaUI15I pacrnopa TIC 12%, KOHueHTpaUI15I 
nl1rMeHTOB 5%. 

j],JI5I 113MepeHI15I cPOTOXpOMHbIX CBOHCTB 

nJIeHKI1 B xaxecrae I1CTOl.lHI1Ka 113JIyqeHI15I I1C­

nOJIb30BaJII1 uraposyto pTYTHYIQ najmy csepx­
sucoxoro ):(aBJIeHl15I rnna j],PIIl-250, KOTOpa5I 

5IBJI5IeTC5I MOmHbIM I1CTOl.lHI1KOM yJIbTpacPl10JIe­)P 
TOBOro (YcD) 113JIyqeHI15I. Cnexrpsr nornoute­rIe 
HI15I rrl1rMeHTOB, paCTBopeHHbIX B flC, 113Me­a­

q- P5IJII1 na CTaH):(apTHOM crrexrpotporoxre'rpe 
«Specord M40». Ha CrreKTpaJIbHO-BbIl.II1CJII1­a­
TeJIbHOM KOMrrJIeKCe I1CCJIe):(OBaJIl1 KI1HeTI1KYBO 
113MeHeHI15I ):(orrOJIHI1TeJIbHOrO rrOrnOmeHI15I naB­
pa3HbIX lIJIl1HaX BOJIH (A) rrpn YcD-06nyqeHI1I1.D, 
Ebilll1113MepeHbI 'raxxe crrexrpsr ):(orrOJIHI1TeJIb­iP 
noro rrOrnOmeHI15I nJIeHOK rrpn YcD-06JIyqeHI1I1 

Hs Ta6JI.1 11 pnc.l BI1):(HO, l.ITO rrOJII1CTI1POJI 

JIerKO paCTBOp5IeTC5I B co6cTBeHHoM MOHOMe­

pe, apOMaTl1l.1eCKI1X 11 XJIOpl1pOBaHHbIX yrJIeBO­'a­
noponax, CJIQ)I<HbIX 3cPl1pax, HO He paCTBOp5I­6­
eTC5I B HI13Illl1X crmprax, aJIl1cPaTl1l.1eCKI1X yrne­Hy 
sonoponax, cPeHOJIaX, rrpOCTbIX 3cPl1pax.il3 

0­
,)P dH 

m 
0­

fl51 

c­ )..,.................._~dP
 

a­ r"'---- l -....
 
B / 

rn , 8\6 
_5 "\

" J) 
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y­
rn PHC. 1. Pacreopmouias cnOCOOIIOCTb paCTBOpHTeJIeu no­

n- JIHCTHpOJIa. 

AUeTOH + qXY 
AUeTOH + qXY 

TOJIYoJl 
0- KCIIJI OJI 

j],aHHoe I1CCJIe):(OBaHl1e rrOKa3aJIO npeasry­
utecrsa I1CrrOJIb30BaHI15I CMeCeH paCTBOpl1TeJIeH. 

Y CTaHOBJIeHa BbICOKa5I paCTBOp5IIOma5I crroco6­

HOCTb CMeCeH rro OTHOIlleHI1IO K rrOJIl1CTl1pOJIy. 

B l.IaCTHOCTI1, CKOpOCTb rrpOTeKaHI15I rrpouecca 

paCTBOpeHI15I CMeCI1 auerona C l.JXY B 15 pas 
ssnue rro cpaBHeHI1IO C I1H):(I1BI1):(YaJIbHbIMI1 pa­

CTBOpI1TeJI5IMI1. 

B Ta6JI.2 npe):(CTaBJIeHbI pe3YJIbTaTbI pacxe­
Ta K03cPcPI1Ul1eHTa nporrycxamra T npn COOT­

BeTcTByIOmeH ):(JII1He BOJIHbI soannpyrornero 
113JIyqeHI15I lIJI5I ofipasuon NQ 1 11 2 11 I1X CMe­

ceH - ofipaseu NQ 3 (T = 1110, rne 1 - l1HTeH­

Cl1BHOCTb npoureznnero CKB03b nJIeHKY nysa, 10 
- I1HTeHCI1BHOCTb rra):(aIOmero nyxa). 

KaK BI1):(HO 113 Ta6JI.2, MaKCI1MaJIbHbIH cPO­

TOXpOMHbIH 3cPcPeKT (MI1HI1MaJIbHOe 1) B CMe­

CI1 paCTBOpl1TeJIeH y nadrronapana )l(eJITOrO c 
rOJIy6bIM - 0.100. TIPI1 paCCMOTpeHl111 I1H):(I1­

BI1):(yaJIbHbIX paCTBOpl1TeJIeH MaKCI1MaJIbHbIH 

cPOTOXpOMHbIH 3cPcPeKT Ha6JIIO):(aeTC5I B O-KCI1­

JIOJIe lIJI5I nadrronapana »cenroro. 
Ha pl1c.2-5 rrpI1BO):(5ITC5I 3KCrrepl1MeHTaJIb­

nsre nanasre rro I1CCJIe):(OBaHI1IO OrrTl1l.1eCKI1X 

CBOHCTB rtonysenaux nJIeHOK. 

Ha pac.Z 11 3 noxaaaau cnexrpu norno­

meHI15I uadrrormpana »cerrroro (Kpl1Ba5I 1), 
cnexrp ):(orrOJIHI1TeJIbHOrO rrOmOmeHI15I IlJIeH­

KI1 rrpn YcD-06JIyqeHI1I1 (KpI1Ba5I 2) 11 KI1HeTI1­

xa 113MeHeHI15I ):(orrOJIHI1TeJIbHOrO rrOrJIOmeHI15I 

O,5r--------------, 

0,4 

='"::r
'8. 
o 

~ 

300 350 400 450 500 550 A. HM 

0,1 

0,3 

0,2 

PHC. 2. Cnexrp nornourenua )KeJIToro uadrronnpana (1) H 

~OnOJIIIHTeJIbIlOrO nornouienna (2) npu Y<D-OOJIytleHHH 

nneaxn N~ 1. 

III 
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PHC. 3. KHHeTHKa aapacranna H peJlaKCaUHH .llOnOJlIIHTCJlb­

uoro nOfJIOIUeHHH npa Y<I> -06J1Y'1eHHH nJleHKH .N"2 1 ()KeJl­

TblH) na pa3J1H'IlIbIX nnauax BOJIH aonnnpytouiero H3J1Y'1e­

HHH (A, 11M): 

I - 400; 2 - 425; 3 - 450; 4 - 500; 5 - 550; 6 - 575. 

TlJIeHKl1 N2 1 C )KenTbTM HaqJTOTUl:paHoM TTpl1 
Y<D-06JTyqeHl1l1.lJ)UI pa3JTWlHbIX Ml1H nomr 30H­
nupyiourero 113nyqeHl151 (xpnaue 1-6 p11c.3). 

113 p11c.2 B11D,HO, t.£TO MaKc11MyM C06CTBeH­
noro TTOrnOmeH1151 )KenTOrO Ha<pTOTT11paHa na­
XOD,l1TC5I B YJTbTpa<p110neTOBOH 06JTaCTl1 CTTeKT­
pa 11 Hat.£11HaeTC5I TTp11 375 HM. I1P11 Y<D-06ny­
t.£eHl1l1 TTJTeHK11 N2 1 (c )KenTbIM Ha<pTOTTl1pa­
HOM) B03H11KaeT D,OTTOnH11TenbHOe TTOrnOmeH11e 
B B11D,11MOH 06JTaCT11 CTTeKTpa C MaKC11MYMOM 
TTpl1 470 HM. 

vb p11c.3 crrenyer, t.£TO npn Y<D-06nyqeHl111 
Bl1D, KP11BOH K11HeT11K11 HapaCTaH1151 11 penaxca­
Ul1l1 D,OTTOnH11TenbHoro nornourenaa TTneHK11 
N2 1 cnafio 3aB11C11T OT M11HbI nomru 30HD,11PY­
routero 113nyqeH1151, OTnl1t.[11e COCTOI1T rom.xo B 
Benl1t.£11He MaKC11MaJIbHOrO TTOTeMHeH1151, KO­
ropoe COCTaBn5leT 0.5 TTp11 450 HM (Kp11Ba51 3). 

Ha Pl1c.4 TTOKa3aH CTTeKTp coticrnennoro 
TTornomeH1151 rorrytioro Ha<pToTT11paHa, KOTOpbIH 
paCTTOnO)KeH B ym.rpadiaoneronoa 06JTaCT11 
CTTeKTpa 11 Hat.£11HaeTC5I TTp11 425 HM. I1Pl1 Y<D­
06JTyqeHI111 TTneHK11 N2 2 (c rony6bIM Ha<pTO­
TTl1paHoM) B03H11KaeT ll111pOKa51 rronoca ztorron­
mrrem.aoro TTOrJTOmeH1151 B B11D,11MOH ofinacrn 
CTTeKTpa C Mac11MyMoM TTp11 620 HM. 
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PHC . 4. Cnexrp nOrJlOmeHHH (ronyfioro) nadrronnpana (1) 
H cnexrp .llOnOJlHHTCJlbHOro nOrJlOmCIIHH (2) npa Y<I>-06­

JlY'leHHH nJleHKH .N"2 2. 

56 

1.2 

1.0 

='" 0.8 ::l 
\0 
c, 
0 
u 0.6 

< 
0.4 

0.2 

0.0 
0 50 100 150 200 250 300 t, C 

PHC. 5. KHIICTHKa napacranns H pCJlaKCaUHH .llonOJlUHTCJJb­

uoro norJlOmCUHH npa Y<I>-06J1Y'1CHHH llJICUOK .N"2 1 (1),.N'2 2 
(2) H .N"2 3 co CMCCblO)KCJJToro H ronyfioro nadrronapana (3): 
I, 3 - A = 500 HM; 2 - A = 600 HM. 

Ha pnc.S TTOKa3aHbI cpamnrrensrrste D,aH­
nsre TTO Kl1HeT11Ke uapacrarraa 11 penaxcauna 
D,OTTOnH11TenbHoro TTornOmeH1151 TTp11 Y<D-06­
nyqeHl111 TTJIeHOK N2 1 (Kp11Ba51 1), N2 2 (Kp11­
Ba51 2) 11 N2 3 co CMeCbIO »cenroro 11 rony6oro 
nadrronapauoa (Kp11Ba5I 3). Ha116onbIlll1H 3<p­
diexr TTOTeMHeH115I Ha6moD,aeTC5I y CMeC11 ira­
<pToTT11paHoB (Kp11Ba51 3). qTO )Ke KaCaeTC5I 
BpeMeH11 TTOTeMHeH1151, TO y rony6oro OHO CO­
CTaBn5leT 5 c, a y )KenTOrO 11 CMeC11 nadrrorm­
paHOB - 15 c. BpeM5I penaxcaunn TTOTeMHeHl151 
TTp11 BbIKJTIOt.£eH1111 Y<D-06nyqeH1151 y 06011X na­
<pToTT11paHoB COCTaBn5IeT D,eC5ITK11 ceKYHD,. 

AHaJI113 3aB11c11MocTeH, rrp11BeD,eHHbTX na 
p11c.2-5, nOKa3bIBaeT, t.£TO Ha116oJTbIllYIO CKO­
POCTb TTOTeMHeH1151 11MeeT ofipaseu N22 (rony­
60H, p11c.5). Ilpeauyurecrna 3TOro TT11rMeHTa 
TaK)Ke COCT05lT B 60nbIlleM TTornOmeH1111 Y<D­
113JTyqeH1151 conue-raux nyqeH (pnc.d) . OD,HaKO 
MaKC11MaJIbHbIH 3<p<peKT TTOTeMHeH1151 D,OCTl1ra­
eTC5I y ofipasua N2 3 (cvecs )KenTOrO 11 rony­
6oro TT11rMeHTOB), KOTOpbIH B Tp11 paaa 6onb­
ure, t.£eM y ofipasua N2 2 C rony6bIM TT11rMeH­
TOM (p11c.5). 

- MCCJle.llOBaUHH nOKa3aJlH B03MO)KHOCTb C03.llaHHH 

l!>OTOXPOMHbIX nJlCHOK na OCUOBC nOJlHCTHpOJla, aonapo­

aanuoro pa3J1H'IUbIMH nadrronnpanaaa. nOKa3aHO, 'ITO 60­

JlCC nCpCneKTlIBHblM .llJIH BHC.llpeHHH B npaKTHKY HBJlHCTCH 

uadrronapan )KCJlTbIH. ):(06aBKa K )KCJlTOMY nadnnnnpauy 

ronytioro YCHJlHBaeT CBCTO'lYBCTBHTeJlbHOCTb )KeJlTOrO na­

l!>TonHpaHa. 

- 06uapJ)Kcll0 BJlHHUHC ua CBCTO'lYBCTBHTCJlbHOCTb 

)KCJlTOrO nadrronnpaaa THna paCTBOpHTCJlH. MCCJlC.llOBa­

UHC paCTBOpHlOmCH cnoc06110CTH paCTBOpHTeJlCH no MC­

'rony Xauceua nOKa3aJlO npeaayuiecrsa HCnOJlb30BaHHH 



MamepuQ/lbllIJ MeJICayHapOaHOU KOHrjJepeHl{UU "COBpeMeHHble meHaeHl{UU pG3BUmUR XUMUU UmexHOJ/Oi!UU nOAUMepHblXMamepUQ/lOB" 

," 
2 
): 

CMccciI paCTBOpHTCJlCiI: TOJlYOJl + M3K, M3K + XJlOPO­

<!JOpM, aUCTOH + qXY no cpaBHeHHIO C H1mHBHJlYaJlbHbl­

MH. B '1aCTHOCTH, CMCCb auerona C qxy, C TO'lKH apenus 
CKOpOCTH npouecca pacrsopeaaa, B 15 paa 3<!J<!JCKTHB­

lice, B TO BpCMH KaK qXY H aUCTOH nOJlHCTHPOJl He pa­

CTBOpHIOT. 

- .LJ:aJIblleilwuc HCCJlCJIOBallHH JlJIH OnTHMH3aUUH TCX­

IIH'ICCKHX xapaKTCpHCTHK <!JOTOXPOMIIOH KOMn03HUUH Mbl 

BII,lJJIM B nOHCKC B03MOlKllblX ceHCH6HJlH3aTOpOB, YCHJlHBa­

iourax CBCTO'lYBCTBHTCJlbHOCTb Ha<!JTonHpaHOB, a TalOKe B 

nOJIroToBKC TeXUOJlOfHH BIICJIpellHH <!JOTO'lYBCTBHTCJlbHbIX 

nnenox B npaKTHKY. 
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