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113Y lJeHbl 6513KOCmHble ceo il cm ea pa36a6fleJ-IHbIX U «ouuenmpupoeannux pacmeopoe 6 3mUfl060M cn up me cc 
cueceu smunuenntonos u C nOflU6UHUflnuppOflUOOHOM U 6aKmep UljUOHOU KOMn03Ul.JUeU noeuapzon (HaHO­ Cb 

«acmuuu uemannuuecxoeo cepe6pa, cmatiunusupoeannue nonueununnupponuoouou). 113YlJeHbl q;U3UKO­ .nc 
MeXaHlIlJeCKUe U m ep.MOMeXaHUlJeCKUe ceoiicmea nn eno«, nonyuenuux U3 pacmeopoecueceii nonuuep oe. Cl 
MemOOOM COp61jUli napoe pacmeopumeneii ycm anoeneso, umo »m un uenmonosa uecoeuecmuua C nOfl1l611 ­ 01 
HlIflnuppOflUOOHOJI4 U noeuapzonou 6 m6epOOJ14 COCm051HlIU 60 eceu 1I3YlJeHHOM uumepeane COcma606. 

B ~ 

H3yqcHlfe M e)f( M OJIe KYJI5Ip UbI X B3aHMOLJ:d i CTBHH B 

CMeC5IX nOJIHMC p OB, p a 3JIH4alOLUHXC5I XHMU4CCKHM 

C'r pO CHu eM U paBHOBCCIlOH )f(eCTK OCT blO MaKp ouenCH, 

B 06 11~ C 1\l pacrsopnrenc 51BJl5IeTC5I aKTYaJJhHhIM, n o ­

CKOJIbKY 3TU B3a UMOLJ:CHCTB H5I onpCLJ:CJI5IIOT B5I3KOCT­

HbIC CBOHCTBa paCTBOpOB, UX TCpMOLJ:I1 HaMU4CCKYIO 

YCTO H 4 ~IBOCTb, a raiose CBOHCTBa KOMn03UTHbl X n JIC­

HOK, nOJIyt' CHHblX aa HX OCHOBC. 

B nacr o auree BpeM 5I 110BbI llICHHblH m r repec ssnsma­
101' UCCJICLJ:OBaHH5I n OJIlfM Cp Hbl X CM eCCll na OCHOBe 

110 JIu c a Xapl1LJ:OB H m .np o <pI1JIbHbI X BHHI1J10 BbIX n OJIU­

MepOB [l, 2], KOTOp bl C 51BJUUDTC 5I 6 C3BPCLJ:IJbIMU .nJI5I 

4eJIOBC'leCKoro opraum u a H 6uo.nerpa.nHp y eM hIM H. 

B LJ:aHIJOH p ao o r e nposenenu I1CCJl e.nOBaHH5I B5I3ICOCT­

Hbl X CBOHCTB p a36a BJICHHbl X H KOH UCHTp Hp o BaHHblx 

p ac r no pos 3THJIUCJIJl lOJl03bl ( 3 m B 3THJIOBOM crnrp r e 

C rr OJIHBI1 HHJIn Hp p OJIlm o Ho M (n B D ) H aHTHCeml1KOM 

n OBHaprOJIO M (H B A f ) , conep acanrav HaH04aCTHUbl 

MeTall u -rec x oro c ep e6 p a , cratiana sap o aann sre HBn, 

a ratose H3ytiCHbl COBM e CTHMOCTb rrOJII1 M Cp OB B TBCp ­

.nOM COCT05lHH H, <p113HKO- M ex aH H4 e CKHe H r ep aonexa­

HH ' rCCKHe CBOHCTBa KOM n 03HTHbI X nJICHOK, n onysea­

HbIX H3 HCCJIe.nyeMbIX p aCTBopOB. 

3nIJIueJlJIIOJI03a - n p OCTOH 3<pHP UCJIJIIOJI 0 3bI , nOJIy­

lfCHHbI ll B3aHMO,l.J,CHCTBHCM UCJIJIIOJI0 3bl C XJIOp HCTbl M 

3TI IJI OM [3]. W l1pOKO n pHMCH5ICMblll B pane OTpaCJIeH 

npOM bl llIJICHHOCTlI, B TOM ' UICJlC B I1HrueBo H II <papMa-

M 
UCBTH 4 CCKOH B Ka4CCTBC ynaKOB04'HOr O M aTepHaJJa 

[4] . fIOJIIIBHI-IHJInUppOJIlI,I.J,OH HaXO,l.J,lIT npnueuenae B .IT 
MCll.IIUHHC npa n pOJf3BO,l.J,CTBC nesapcrseaasrx ¢OPM II If 

npenapar os n p OJIOHm p OBaI-IHOrO LJ:CHCTBWI [5J. fIOBII­ H 

apron npCLJ:CTaBJIHCT c 0 6 0H nOJIHMcpHyl{) KOI\.fn0311­ H 

UHIO HaH04'a CTHU MCTaJJnHllCCKoro cepc6pa, cTa6HJIII­ K 

sapoaau aoro HBfI [6], o6JIaLJ:aeT llIHp OKHM Cn CKTp OM T 

aHTHMIIKp 0 6 Horo LJ:CHCTBH51 , nponmoeocnamrrens­ lJ 

HOll, penaparaeuoii H HMMytfOCTHMyJIlfpylOlQei1 aK­ If 

THBHOCTblO [7]. BBCLJ:eHHC HBn II nBAr B MaTpJlUY l) 

3 IJ, naer B0 3MO)f( HOCTb nOJIyqHTb n JICH04'Hbl e MUTe­

PHaJJbl MCLJ:HUHHCKoro Ha3 HalJCHHH; H3YlJ CHHC HX ):\e­ 1= 
<po p Ma UHoHH O- n p O'lHOCTHbI X xap axrepncr a x snnaer ­ } 
C5I UCJIeC006 p a3 HbI M LJ:JIH' OUCHKH 3KCnJIyaTaUHoHHblX c 
CBOHCTB TaKHX nJICHOK. 

3 K Cn ep ltM e UT a JI b H a H lJaCTb 
J 

0 6 b eKTaMH J13YlJCHH5I HBJI5IJIHCb npOMblIlJJICHHblC 06­

Pa3UbI 3U co CTCn CHb l{) 3aMClQeHH5I (C 3 ) 2.5 H cr ene­

HblO nOJIlfMCpH3aI~H H 200 ( M OJIe Ky J15lp HOll l\!accoll 

MM 46.4 K)J,a) ; DBfT C MM 12.6 K)J,a H n o anap r on 

(CKTE «TcXHOJIOr » , C fT 6), conepzcauiaii 8 Maco/c 

cepe6 pa. B Ka ' ICCTBC ofiute r o pacTBOp UTen 51 HCn OJlb­

30BaJIH 9 6%- HbI H 3T HJIOBbl H crmp r . Pacrsopu c v ecei; 

3IJ,-fIBfT H 3IJ,-noBHaprOJI r OTOBIIJIH CM CllICHHeM 

pacraopo s IICXOll.HbIX nOJIHMCpOB OLJ:HHaKOBbIX KOH­

u errrpauaa npn COOTHOllICHHH KOMnOHCHTOB 0.7:0.3, 
0.5:0.5, 0.3:0.7 B MaCCOBh l X LJ:OJIHX . 

E 
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B!l3KOCTb pa36aBJIeHHbI X p a CTB OpOB H3Mep5IJIl I n a xa­

fUlJIJUlpHOM BH CK03Hl\leTp e Y OOeJIO,lJ.C npn 20° e. Hsy­
0. 17 '1eHUC peOJIOn I 'IeCKHX CBO~IcT B yxrepenuo KOHu eHTp H­

pOBaHHbIX H KOH u e HTPHpOBUHHbIX paCTBOpOB CMeCe H 

npOBO,lJ.HJIH C nov outs to p e OBI ICK0 3HMeTP3 Peor ecr ­
2.1 B HHTep BaJIC Ha n psDKc HHH C,UHHr a 3-6 0 0 Ila B 

IlHTep BaJIe 'resmeparyp 20-30°e. 

,UJIli KOJIl1'IeCTBeHHOH ouen xa COBMeCTHMOCTH nap 

(JOJII1MepOB B TBepJI:Ol\! COCT0 5IHHI I , a r aroxe Cp O,lJ.CTBa 

nOJIUMepa C paCTBOp HTeJIeM II CnOJlb30 Barm M eTO.u 

COp6UHH napo s p aCTBOpHTeJIeft [8] . 0 6 pa3ubl I1JIeHOK, 

nonyseum,ix H3 2 %-HLIX p aCTBOp OB. CYIU I1JIH npa 
rexueparype 20

0 e Ha .u (lloc qlOp Hbl M aH r H.up H.uoM J],O 

(JOCTOlIHH0I1 M aCCbI . 3aTCM HX JlOMClllaJIH B 3UKP blTbl H 

cocyn C 3TaHOJIOM H asurepaomana B aruoctpepe Ha­

CbIw:eHHbI X napes rtpn KOMHaTJIo i i r esmepar ype no 
iJ,OCTH)KeIlH5I pas nc eecnoro COCT0 51 IIH51. O n p e.ueJI5IJIlI 

creneas uaoyxan ns n JIe HOK H na OCHOHaHHH COp OUH­

OHHb!X xapaKTepHCTHK pacc-nrr smana napasrerpsr 
B3aHMo.ueHcTBH5J nomoaep-pacr aopnr em, Xl H nOJII1­

\ lep - n OJIHMCp 1.;23­a
 
B ,UITS! MCXUHWf e CKHX 11 re pa osre:-aHl1l I eCKHX acnsrra­

1 Hu il nJIeHKlI nOJIY'IaJIH MeTo.uOM cyxoro <po p M OBa HI15I 

113 lO%-H bIX pacTBo poB cv eceii 110 JJ HI\I ep OB II p H KOM­

HaTlWH revneparype. H Cn blTa HH51 n pOBOJ(JlJIH npa 
K01vlHaTHoH r exmeparype B pexcna e O.uHOOCHo r o pac­
TlI)KeHlI51 na YIIIIBep CaJI b llOH yCTaHoBKe AJI51 Me XUHI1­

QeCKI1X I1CIIblTa HHH U T S 10 ( U T S testsysteme, I'epsra­
HUH) . Pa CT5I)f(eH lIC 0 0 p a 31.1.0 B C p a3 M Cp aMH pa60 4 e H 

QaCTH 20x2 MM n p OBOJI:HJIIi c o CKOp OCTblO 5 MM·MHII-
1
• 

B npouecce HcnbITa HH H perucr pa poaann .uHarp aMMy 

paCTH)KeUH5I oopasna, On p eA eJJ5IJJ I1 BeJIlllfHIIbI MO.uyJI5I 

ynpyrocr n E , npenena n J1<l CTH4 110CTI1 an, n p OTfIl OCTH 

(fp H npenensaoii .ue cP op MaUH II 11.0 paspyureuns t p• 

Texmepar ypu peJJaKCaUHOH Hbl X nepexonoa onpene­
JIHJII1 Tep M OMeXaHI1TfeCKH M cnocotiov na yCTaHoBKe 

Y M H B -3 B PC)KHMC aa rpesa oopasua co CKOp OCTb lO 

5 rpa.u-MIIH- t npn nocToHII II OH paCT51 r Hn a IOll(CH H3­

rpysxe 0.5 MrJa . 

)J;JJ5I p e r n c r p an aa Me)KMOJlc KYJI51p HbIX B:.mHM o.ue Hc T­

BIIH accnenye n srx nOJlI1Mep OB B pa30aB JJCIIIIhIX p ac ­

rsopax onp c Jl,CJl5IJJ II I13l\-l eHe HlIe xapaxrepncr a vecxoii 
B5I3KOCTH [q] CM eceI1 IJOJIHMCpOB B 3aBHCHMOCTH 01' 

HX COCTaBOB (puc. 1) . M3BecTIIo. TfTO OTKJJOHeHlIe 

3Kcn epllMCHTaJIbHbI X 3H a ' ICHliH [11]3 01' p aC' ICTH bI X 

(aneam.nsix) 3Ha4 eHI1H [TJJr MO)f( eT p aCCM aTP HBaTb C51 

KaK Mepa MC)KM OJICKyJI5IpHOrO B3aUI-.IOJl,CHCTBHH no IH­

M ep OB B 06Il\eM paCTBOp llTCJIe [9]. Pacs ernue 3Ha l 1C­

HHH rTJJr orrpC,UCJIHJII1 no cPop M yJIe 
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Pnc. 1. 3 a BliCI1M OCTb axcnepna errtans uux [111, (1) 11 pac­

serau x [11] p (2) 3HaQeHU H xapaxrepa crnxecxoii BH3K OCT H 

[11] (nn-r" ) pacr sopos cxreceii 3 U- TISfl (a) II 3 U- flBAf 
(6) B 3TI1JIOBOM CIIHpTe 0 '1' COCTaBa (Mac%) I1p li 20o e. 

rae ITJ 11l H [TJL2 - 3Kc n ep HMe HT aJI b HbI e 3IIalJeHH5I x a­

p aKTepI1CTH'IeCKOH BH3KOCTlJ nepsoro II sroporo KOM ­

1I0HeH TOB CMCCII, WI 1I W2 - HX MaCCOBble ,UOJJH. 

)],JJ5I s c ex H3Y' ICHHbIX COCTan OB cxieceii YCTalIOBJJeHO 

lIe3HU4 l1TeJIhHOe OTKJIOHCHH C sxcnepnaearansnux 
3Haq e IlH H [TJ]3 01' pac-rermrx [11]p. -rr o l\I OiKe T Obl Tb 

CB5I3a HO CO CJJaObI M npO H BJIeH IH~M Me)f( M OJJe Ky JJ Hp HO­

1'0 B3aHMO.ue HCTBI1H pa3HOpOnlILIX nOJIHMCp OB B p as ­

6aBJJeHHblX paCTBop ax lIJJH C ero C!Tcy r cT BHCM . 

e uern.ro 1I3)'4.CHII5I Me)f( M OJIe Ky m l p HbiX B3allMOACHCT­

BHH n OJIHM ep OB B p a cr sop ax HX c sieceii KOH ueHTPU­

IlHH 2 H 10 Mac% OblJJlI liCCJIe,UOBa Hbl pCOJJOr1l4eCKuc 

c BoHCT Ba 3THX p a cr ao pos B 3aBHCI IMOCTH 0 1' KOIIUCH­

r p a u n a , rev neparypsr U COCTaBa c xi ec eii . Ha pliC. 2. 
a. 6; 3, a, 6 rt p encr a anen s i spuaue Te'IeIIH51 2 U 

10%-HbIX pacr ao p o s c M e c e H 3U-flBrJ (a) H 3U­
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2 IlBIl (0) H 3U-IlBAr (6) B :mlJIOBOM cIIHpTe IIp H 20°e. 3 
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PHC. 2. Kpnasre TeLJe1l115l 20/0 -HbIX paCTBopOB cnecea 3U­

IlBIl (0) H 3 U- IlBAr (6) B 3THJIOBOM crmpr c npn 20 °e.
 

T] ­

0) I 

6) I 

B513KOCTb (xrl'Ia-c), t - Harrp51)KeHHe CJ.(BHra (lla·IO-I
) ; TO 

)KC Jl)UI pHC. 3. 
- 3lt CMeCb C cOJ~ep)KaH HCM IlBrt (0/0) : 2 - 30, 3 - 50, 

4 - 70 ; 5 - IlBIl; TO)Ke l~JI 51 pac. 3. 
- 3 Ll; CMCC.b C conepxcanacxi IlS Ar (0/0) : 2 - 30, 3 ­

50 ,4 - 70; 5 - IlBAr ; TO )Ke J.(JI5l pHC. 3. 
3 
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PIIC. 4. 3aBHclIM oCTb B5l3KOCTH T] (Mila' C) 2- (I) , 100/0 -Hbl x 
(2) paCTBOp OB npn 20 0 e H TCI1JIOT.bI arcr unanuu B51 3KOr O 
Tel leHIi51 E, (r<,Z:{)K'MOJlb- ') (3) 100/0-Hblx p aCTBOpOB csrcceii 

1.0 1.5 2.0 2 .5 3.0 3U- rt BTI (a) Ii 3U-IlBAr (6) B 3TIiJIOBOM CI1HpTe OT 

19r COCTaBa ( ~l a c%) (Igr = 2 .0) . 
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I1BA f (6) IIp H 2 0 ° C. n OJIYlJ.eHHble «pa a u e n p en c r as ­

JIlIIOT c o60 11 xpn u u e TelJ.eHI1H HeHblOTOHOBCKllX )l(HJJ:­

KOCTeH. H a6Jl1oJJ:aeTcH CHH)l(elm e BH3KOCTH CMCCe}! no 

Mepe y BeJIWI CmtH B HIL" .uOJIH DBn HJIH fIBAf. 

Ha pnc. 4 IIp I1Bc.ue Hb! 3aBI1Cl1MOCTH BH3KOCTH OT co­

CTaBa p acr sop o a cx eceii p aa a o ii xonu earpau n a . 3 Ha­

qeHH SI aMHTUBHb lX BeJIHlJ.HH BH3KOCTH p ac c -nrr aa u IIO 

~opMYJl e 

(2) 

rne Wi - MaCCOBall JJ:OJISI 1<0MIIOlICHTa B pacrso pe, 

19l1i - norapnrpa BH3KOCTH p ac r sopa Ka)l(JJ:oro H3 IIO­

J1l1MepOB. 

Xapaxrep 3a BHCHMOCTH BH3KOCTH 2 %-HbIX p acrs o p o a 

cx ece fi OT COCTaBa Mano OTJIHlJ.aeTCH OT aHaJlOn tlJ.HOH 

3aBHCHMOCTH JJ:JUI p a36 aBJIe HHb!X pacrsopoa n OJIHMe­

pOB (p HC. 4, a, 6, KpHBbIe 1), r orzta KaK JJ:JlH ] O% -HbIX 

paCTBOpOB Ha6Ju o JJ:aJOTClI p a3JI W l1111 B I1X IIOBeJJ:eHHH 

(KPI1BbIC 2). )l:n H c Mec eH 3IJ;-fIBD o fin ap y acea o o rpn­

uaren s n o e OTKJIOHeH HC BH3KOCTH OT aM UT HBHbl X Be­

!Um1H, JJ:JlJI CUCTe Mb! 3 IJ;- n B A f Ha6moJJ:alOTc H n OJIO­

lKl1TeJIbHble OTKJIOHeHUH BH31<OCTH OT aJJ:JJ:UTlIBHbIX 

3Ha lJ.eHHIi. Ha OCHOBa llHU TeM n c p aTypHbl x 3a BHCH MO­

creii BSl3KOCTH (B HHTep BaJle TeMnepaTyp 20-3 0°C ) 

6bInH p aCClJ. I1Ta HbI 3Ha lJ.eHUH Te n JIOTbl aKTU BaUl1H 8113­

xo r o TelJ.e HUH E; (pn c . 4 , KpHBbIe 3), 113 KOTOp blX BIlJJ:­

HO, lJ.TO B 3aBIlCl1MOCTH OT 1<0 JIHlJ.eCTBa BBeJJ:e UHo r o 

Cl1IlTeTU'-lCCKOrO nOJIHMepa crpy xryp a paCTBOpOB CMe­

ceH MO)l(eT p e3 KO H3MeHlITbClI . 

,IJ,m I 0 6b SlCHeHIDI Ha6 m o JJ:aeMbI X p a3J1W l11H B xapaicr e­
pe U3MCHeHHH BH3KOCTH B 3aBHCHMOCTU OT COCT aBa 

paCTBopOB cvec e ti 3 IJ;- n B D U 3IJ;-nBA f B 3THJIO­

BOM CII u p Te He o 6xoJJ:UM O Y'-lUTbIBaTh He TOJIbKO CO­

BMeCTU MO TI> IIOJlU!vfepOB B p acr s opax , HO U BJlH HHUe 

HaHOlJ.aCTHU cepe6 p a n a <pOp MHp OBaHHe CTP YKTYpbI 

paCTBop 0 8 CMeCH 3 IJ;- D B Af. 

Paaee [2] 6blJIH H3YlJ.eHbl peo n orasec iore c ao ii c r s a 

BOJJ:HbIX yve p emro xonuerrrpapoaamu.rx pacrs o p o s 

csrecei! MeTUJIu eJlJIIOn03bl C Illsfl U COBMeCTlIMOCTb 

IlOJIHMepOB B TBep JJ:o M COCTOHHHH . Iloxasaao, lJ.TO n a­

6JIIOJJ:aeTCH nOJI O)l{ HT e b Ho e OTKJIOHe HIle BH3KOCTU 

paCTBopOB CMeceH OT aM HTl1BHbl X BeJ1l! '-lHH, a B nn ea ­

xax Ha6nIOJJ:aeTClI COBMeCTl1MOCTb M IJ; C flBIl C co­

L\ep)l{aHHeM n o cn en n ero JJ:O 40 Mac% . B KOHUeHTPIl­

ponauusrx B0 JJ: llhIX pacrsopa x cMec eH MeTH JIu eJIJIlO­

JI03bI c nBAf Ta K)I{ C Ha6 Jl IOJI.aeTClI nOJlO)l{ HTCJIbHOe 

OTKJIOHeHHC BH3KOCTH OT aJJ:JJ:HTHBlibIX BenHLlH1I [ IOJ. 
Ilpn 31'OM n OJIHMepbI B TBep JJ: M COCTOHHHH (B IIJIeH­

x a x ) COBMCCTHMbI ynce BO ucexr H3yqeHHoM arrrep aane 

COCTaBOB. TaKHM 0 6 p a30M . MO)l{HO IIpeJJ:nOJIO)l{ IlTb , 

lJ.TO n pncyrcraue n ns y-raevoii CHC1'eMC HaHOLIaCTHU 

srer annrorecsoro c ep e6 p a c n o c oocr ay er ofipasoaamno 

fion ee OJJ:HOp OJJ:HOH crpyicrypsr pacrsopon cxreceii n o ­

JIH.Mep OB. LITO B CBOIO OLICpCJJ:b rtpuaornrr K pacumpe­

HHiO o finacrn COCTaBOB, B KOTOpblX ~ICTHJIllenJlIOJl03a 

COBMeCTIIMa C nBn B TBep.uOM COCTOHHlHI. 

Flonaraea, LITO H B cn y u ae paCTBopOB csieceii 3U;­

nBn H 3IJ;-flBAi B 3TI:IJlOBOM Cm !p TC npOHBJIHeTCSI 

Bn WI HHe a a peoJIO rHLJCCKUe CBO}ICTBa n p ncyrcrnua 

HaH OLIaCTIIU B CHCTeMe. Pacraopu cveceti 3IJ;-flBn 

OTJIHLIaIOTCH OT p acr s o p o a 3 IJ;- n B A r TOJl bl<O nana­

'-llleM BO BTOPOI! CMe CH HaHOtm CTlIU MeTaJlJIlILI CCKor o 

cep e6 p a . Ilpu cxreurenan p acrsop o a 3U c nBn n po­

HCXOJJ:HT paspyurena e CTPYKTYPbl KOHUe HT p l:lp OBa H­

HblX p acr ao p o s , xapaxrep a o ii JJ:nH pacrao p os 3IJ; U 

flB n . B cn ysae n nOXOH COBMeCTHMOCTH nonnaepoa 

BBeJJ:eHHe s r o p oro KOMTIOHeHTa B paCTBOp 3qHlp a uen­

m OJlO3h1 npHBOJJ:lIT K <p Op MHp OBaHUIO MeHee npo-moii 
CTp y KTypbl , TaK Ka K Ka)l{JJ:bI H 113 IIOJIlI!vfCpOB MewaeT 

n p y r o v y n onuaep y B 0 6pa30BaHHH CHCTeMbl BHYTpIl ­

U Me)l{ Mo JleKy n Hp Hbl X BOJJ:OpOJJ:HbIX csaaeii, LITO MO)l{eT 

n p HBOJJ:HTb K CHH)I{CIlJ I IO BH3KOCTH H npO'lHOCTH 

CTP YI<TYp bl p acrnopa (Ea) . 

B pacrs ope flBAr npHcyrcTRYIOT HaHOLJ aCTHUbl Me ­

ran n n secxor o c e p e6 p a , c Ta6HJIH3Hp OBa HHbIC ( co m.s a­

Tllp OBa HHbIe) MaKp OMOJIe Ky n a MIl Illsfl . T a KIIC COJlb­

BaTHp OBa HHbl e HaHO'-la CTHUb l BHOCHT CBOH BKJIatI, B 

<pOp M Hp OBaHIIC CTP YKTYPbl p acr s o pa nBAr. Ilpa 
CMellJ eHH H p aCTBo p OB 3IJ; C rlBAf. KaK If B cnysae 

c u ec e ii 3 IJ;- nBIT, rrpon cxomrr H3MeHeHnc CTp y KTY ­

psr paCTBOp OB n OJIHMCp OB - 3IJ; H fIBD, 'ITO JJ:OJI)I{HO 

Ilp HBOJJ:HTb K CHH)I{CHHIO BH3K OCTH. Ha6JI IOJJ:acr.fOC 

n OBbIWCHHC BH3KOCTH H n p 0 lJ.HOCTH crpyxry psr CMe­

ceii 3 IJ;-nBA f MO)l(eT 6 bITb CBH3a HO C Te M, lI TO, Ka K H 

B cnyxae BOJJ:Hb IX p aCTBop OB csreceii MeTHJluemlIOJIO­

31.1 C flBA f, HaHO'-laCTHUbI c n OC0 6 CTBy IOT 0 6pa30Ba­

HIlIO fion ee OJJ:HOp O.uHOH no 06ber-.·\y CMcwamlOH 

cr pyxrypsr n OJIHMep OB - 3IJ; 1I DBn . Tatoxe CIleJJ:yeT 

y-urrsisar s , '-lTO IIpH CMeWCHHU paCTBopOB 3 IJ; II 

D BAf M O)l(eT IIpOl1CXOJJ:HTh H3MCHCHIIC COCTa Ba COJlb­

n arnoii 0 6 0 JlO'-lKII soxpyr HaHO'IaCTHU c epe fip a , T .C. 

lJ.aCTn LlH aH sasren a MaKp OMOJIeKyn nBn n a xtas p o u e ­

n n 3<pHp a u enJIlOIl03bl ( 0 6 p a30 BaIUle c Me w aHHo H 0 6 0 ­

JIOLIKH) . B 3T OM c n yxae Il3MeHHTCH KOIlH'-leCTBeH Hoe 

COOHIOWCHIlC n OJlHMepOB B pacrs ope, He CBH3a HHbI X C 

n OBep XHOCTb lO HaHOLJaCTl1U H BHOCHillllX OCHOBHOJi 

BKnaJJ: B <pOp MupOBaHHC CHCTeMbl BOJJ:OpO JJ:HbI X CBH­

3CH. a Ta K)I{ e H BKJIM caMHX HaHO'-laCTHU c H3Me­

He llHOH COIlbBaUIOH 0 60JIOLIKOH. TaKIIM 0 6 p a3 0 M , B 

p acrsopax cxrecefi 3 IJ;- nBA f B 3TlfIlOBOM cnnpre 

Ha6 n IOtI,aeT 11 BIlHHHHe aa HX B1I3KOCTb n CTPYKTYPY 

COIlbBaTHpOBaHHblX lIaHOLIaCTHU c ep e6 p a. 
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0.7 1.294 0.653 

0.5 1.294 0.655 

0 .3 1.095 0.682 

0 .0 0.901 0.719 

C M e C h 3U-I1BIl 

3 U (l ) ­

3 

5 

10 

20 

3 

TIB O ( 2 ) It 3lJ, (I ) - O BAr ( 2)	 B 

HI 

YI 
C OCTa s CMeCI1, 

Ma c % E, rna 
0 n 0 p 

Cp, % 

1 I 
2 MIla 

100 

97 
0.78 

95 0.53 

900.37 

80 

100 

97 

CM e C h 3 U- IlBIl 

2.21±0.05 

2.16±0.08 

2 .20±0.08 

2. 19±0.05 

2.16±0.05 

57±1 

57±2 

58±1 

57± 1 

eMe C h 3 U- IlBAr 

2.20±0.05 53±1 

2.16±0.08 55±1 

• Pacxer	 3Ha q e HlIH Xl H Xl3 )lIDI CMeceH 3U- I1BIl 11 3U­
IlBAr npoaenex aa anornsao pac-iera«, ormcaausnr B 

pafiore [2]. 

COfH.t CCTI1M OCT b 3 U C OBO If TIBAf B 3aBHCHMOCTH 

OT COCTaBa HCCJIC,UOBaJII1 B n JICHKa X, CcPo p M OBaHHblX 

113 2%- HhI X p aCTBo p OB, :-'ICTO.LJ.OM COp 6 U lUI nonan epa­
M l1 rrapos p a CTB Op HTCJIH [8]. TI o KOJJl1YCCTBCHHhIM 

3Ha YCHlUIM BCJIlI YHH n ap asic r p a B3aHMo,Uc ik TBUH no­

nU Mc p - p acTBOpUTCJIb XI H n OJlHMCp-nOJIlI M Cp 'X;23 C 

HCnOJIb3 0 Ba HHCM TCOp UU <I>nopl1-Xar rrm c a [ 1I ] H 

ypaBHCIlI1H C Ko TT a [1 2] II Ilerepcona [13] MO)KHO 

onp en emrn, o fin ac r n COCTa BOB, B KOTOpbI X nOJIl1MCp bl 

COBMe CTllMbI. OOJIHMepbl COBMCC1UM bI B cn y-rae OT­

pnuar ern.nsrx 3Ha<ICH UH n ap a st erpa 'X;23. P aCYCT BCJIl1­

tu m Xl 11 'X;23 n p o Bo ,UI1JJl1 COrJIaCHO MCTO,UHKC, o rmc aa­

HOH B paoore [2] . B Ta6JI. I npaa en easi KOJIUYCCTBO 

3T HJlOB Or O c napra W, c o p o a p o a au n o r o n p a 20° C HH­

,UI1BIIllYaJIb HbIM H IIOJll1 MCp aMH 11 I1X CM e CHMH, n ap a ­

MCTpbl B3a I1Mo,ucHCTBHH nonuxrep-pacr aopnrem, XI H 

n OJlHM Cp-nOJlHMep 'X;23. 

KaK BH,LI,HO H3 ,lI,aH HbIX Ta 6 Jl . 1 , BCJIHY UHa 'X;23 AJIH 

BCCX H3YYCHH bi X COCTaBOB n OJIO)KltTCJIb Ha. 3TO yxa ­

auaaer na TO, YTO 3lJ, lIe COBMCCTlf M a C ITBTI U 

DBAf BO BCCM l13yqCHHOM HHTep BaJIe COCT aBOB. 

58± 1 22.3 ±1 

62±2 18±3 

62±1 19±3 

63±3 24±3 

48±3 3.0±1 

58±1 22 .3±3 

6 1± 1 14.3±3 

17±3 95 5 2.20±0.08 56±1 60±1 

10 2.15±0.08 59± 1 60±1 1l±3 90 

P C3YJIbTaTbi MCXaHHyeCKHX HCn hlTaHlIH [ lJI e B OK HC­

CJle,UYCMbIX KOMn03HUHH ofiofiutensr B Ta6J1. 2. OTMC­

THM, YTO B CHJIy IUI3KOrO KaYCCTBa KOM n 0 3HTH biX 

n JICHOK, npHrOTOBJICIIHbI X H3 2 %-Hbi X pacrso p o a CMC­

CCM, ,UJI5I onp en enen a s McxaHW ieCKHX x apax r ep acr nx 

HCnOJIb30 BaJI H n JICHKH, nony-renasre H3 10%-HbI X 

pacrsopon CMCCCM n OJlHMCp OB . 

BH,uHO ( Ta 6 JI. 2 ) , YTO saencmre DBD Ii ITBAf B M aT­

p HUY 31.( B KOHueHrpaUHHX ,lI,0 10% n paKT lIYCCKH HC 

OTp a)KaeTCH n a MexaHlltlCCKHX x ap a xrepacrux ax nJJC­

HOK. I13McHeHHC xapaKTepHCTHK W I CHOK C p a 3JIHY­

HhI M c o n ep acaa n ev O BTI H TIBAf HaXO,Ll,HT CH B npe­

nenax TOYIIOCTH o n p en en eans 3TlIX xapaKTcp HCTHK. 

3TOT cPaKT n OJlHOCTb lO c o r n acyercs C 3aKJIIOYCHIICM 

06 OTCyrcTBHH M C)J( M OJIeKyJI Hp lIbIX B3a HM o ,ueilcTBHH 

KOM n OHCHTOB HCCJIe,Uy c MhIX ROM no3HUH M, C,lI,CJlaH­

HhIM paaee npn HCCJIc,uOBaH HH HX COBMCCTlIM OCTH. 

T aKHM 0 6 p a3 0 M , s een en a e RaK D BO, TaK H TlB A f B 

MaTpHUy 3 lJ, HC npaaoznrr K 0 6 pa30 BaHHID B CHCTeMC 

HOBbI X Me)KM On eKy JIHpHbI X c BH3eH. BMCCTC C TCM 

MO)KHO KOHCTaTHp OBaTh , 'ITO M a Kp ou.c n H D BO H 

TIBAf ,nOCTaTOYHO KOM n a n HO pacnonara ror c s B MaT ­

puu e 3lJ, fiea 0 6 pa30 BaHHH B HeH Cy lll,CCTBCH Ho r o H3 ­

6 blTOYH OrO c nofio zuro r o 0 6 b e Ma. B n p OTHBHOM CJIy­

'lac BBe,UCHHe OBn H nBAf B MaTp Hu.y 3lJ, BeH36e)K­
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HO n p n s eno Ohl K CHlDKCH HIO M O,u.yml ynpyrocr a KOI\1­

n03HUHOIIH hl X nJICHOK . 

Oc060 Hy )KHO OTM CTHTh, -rr o BBC,u.CHHC nBn H nBAr 
B 3U B KOHu c HTpaUHII no 10 % HC npnaomrr K 3a MCT­

HOMy CHlI)KCHHfO ,u.Cq>Op M UP y CMO CTH IIJICHOK. YBCJIH ­

'JeHJie )Ke conepzcaa aa HU3KOM OJICKy JIHp HOr O Illsfl no 
20% npnaoznrr K peaxcsry nanemno ,u.cq>O P~1H PYCMO­

CTI1 KOf\.W 0 3UTHOH I1JICHKH cp no 3 %. O lfCBH,u.HO, 3TOT 

3tP<l>eKT OTp a)KaCT rpopaaposanae rereporeun oii 
CTPYKryPhI KOM n 0 3HTHoro M aTCp HaJIa. 

Tepuoa exaanaecxae acnsrraana nJICHOK n 0 3BOJIHJIH 

3apc r HcrpHp o BaTh TOJIh KO O,u.HH n ep cxo A B 06JIaCTH 
3 revneparyp	 12 0 - 14 0 ° C , KOTOp hl H 0 6 y CJIO BJICH npo­
3	 I.\eCCOM p aCCTeKJIOBhIBa Hl1H 31..{ (OH saperucrpa ponan 

KaK na KOMn 0 311unOHHhl X nne a xax, TaK H na OAHO KOM­

nOHCHTHhlX 06p a3lJ,aX M aTp H'1HOr O nOJIHM c pa). Pc­
synsr arsr, n OJIY'rCHHhI C M eTO,L\OM TMA, He n 0 3BOJIH­

lOT ,u.CJIaTh o,u.H03Ha lfHbIC BblBOAbl 0 CTen CHH COBMCC­

THMOCTI1 KOMn OHCIITOB UCCJIC,L\OBa HH hI X KOMn03HlJ,HH. 

~eHCTBUTCJIhHO, r exrnepar ypa CTCKJIO BaHHH Tg nBn 
JIe)i(HT B o 6JIacTH 15 5 - 160°C [ 5 ], T nBAr - B 06­g 

JIaCTU 17 0 - 175 ° C. B TO )KC BpeM5I npn HarpCBC HCCJIe ­

L\YCMhI X KOMIl03HlJ,UOIIHhIX nJICHOK astute Tg 3TU JIlJ,CJI­

JIIOJl0 3hI HalfHuaCTCH p e KUit P OCT HX n o ,u.aTJIUBOCTU ­

06pa3CU <<TCtI CT» ,u.a)Kc n p n M HHHM aJI hHOH pacrarn­

BalOll.I,CH u ar pys x e (1 0 MH) . B 3THX YCJlOBH5IX a a o m o ­

L\eHHC n ep ex o zio a , P CaJIH3YCMbiX npn 6 0JI ec BhICOKHX 

TeMnc p arypax , He B0 3MO)KHO ,u.a)Kc B TCX crrys a a x , KO­

rna OHH HM CIOT M CCTO B HCCJICAy CM bI X MaTCp liaJIax . 

O.uHaKO caM q>aKT p CaJIH3aUH lf B KOMn03H lJ,1I0 HHhIX 

nnenxax p CJlaKCaUHOHHo r o n e pexon a B 06JlaCTU Tg 

'{HCTOH 3 1..{ I10 3BOJUICT n p ezmonar ars Ham l tI UC n p o ­

6n CM C COBMCCH IMOCT bfO KOMn OHCHTOB HCCJlCAY CMhI X 

KOMn03HlJ,UH . 

TaKHM 06pa30M, IIp OBC,u.CHHbIC HCn hIT aHHH IIOKa3bI Ba ­

lOT, -rr o n p n H3MCUCHHH KOJlU tICCTBCHHor o COCTaBa 

llJICHOK (OT tIHCTOH :3TUJIUCJlJlfOJl0 3bI .[(0 CM CCCJ'! C CO­

.uc p)Ka HUCM nBn HJlH nBAr .[(0 10 % ) MO)KHO n o ­

n y x ars nOJlHMCpHhIC KOMI10 3HUHOH HbIC M aTc p HaJl bl , 

06JIa,u.af0 1I.I.UC Bhl COKHM H ,u.cq>opM aUHOHHO-npOtIHOCT ­

HhlMH CBoHCTBaMH. 

B hIBO,llbI 

I. B pa36aBJlCHH h IX H yMCpCHIIO KOHlJ,CHTpHpoBaHHhlx 

pacrsopax ( 2 %-Hhl X) CMCCCH 3TlIJI lJ,CJIJlI OJl03a- n OJIH ­

BHHHJIn Up pOJIUJI.OH H 3TUJIlJ,CJlJllOJl0 3a-nOBUap r OJl B 

3THJlOBO M cnnpre Ha OJIfOJI.a fOTC5I f1C3HatI UTeJIh HhIC 

OTKJlOHCH Hjj 3KCI1Cp UMeHTaJIh Hhl X 3Hat lcHu H B5I3KOCTU 

OT aM UTUBHhlX BeJlU tIHH, LITO CBSl3aHO C OTCYTCTB I1CM 

Me)KM OJICKYJI5Ip HhI X B3aUMO,L\eJkTBHH MC)l(,ll.y p a3HO ­

HM CHH hTM H nOJllfM Cp aMI1. B KOIIUCHTpup OBa HHbl X pac ­
rsopax (I O%-HhTX) cveceii 3TH JlI ~CJT JlIO l 03a- n OJII1BU ­

H HJIllHPPOJlU,L\OH Ha6 JIloJI.aeTc>I orpauarem.noe OTKJlO­

a ea ne BH3KOCTH OT aMHTH Bllhl X BeJlWnIH, ofiyc­
JlOBJlClIHOC IlJlOXOH COBMCCTHMOCTblO 1I0JI HMCpOB B 

pacr sope. B pacrn opax c M c c eH 3H lJI u eJlJIlOJl0 3a­

nos aapron Ha 6JI fOJI.aeTC5I nOJlO)KHTC n.aoe OTKJlOflCfllIC 

BH3KOCTH 0 '1' aMHT HBHhlX 3Ha t rCHHH . 3'1'0 HBJTCHHe 

CBH3aHO C BJT HHHHCM na q>OpM HpoBaHHc cr pyrcr ypu 
p aCTB o p OB CM CCCH HaHOtIaCTI 1U MCTaJlJl l1tIC CKOr O ce­
p c 6 p a . 

2 . MeTOJI.OM COp 6 UHU rrapos pacr soprrreneii y CTaJIOB ­

JICHO, tITO 3TUJlUCJIJl fOJ10 3a HCCOBMeCTUl\l a C n OJTHBH­

HI1JIllll p p OmIJI.OHOM U n OBHap r OJIOM B TBepJI.OM CO­

CTOHHHH . 

3 . Mexaa asccxne HCn blTaHI1H n JleHOK, cdiopxosan­
I-1 bI X H3 KOHUCH'J'P Hp OBaHHbl x paCTB OpOB CMCCCH C 

c O,L\ep )Ka HHCM n Om m UHHJln Up p 0 JnIJI.OHa H nonnaprona 
,L\O 1Oq{ , nOKa3aJII1 Bhl COKUC npOtIHOCTHblC H nerpop­
MalJ,HOHlIhIC CBoHcTBa, tI TO 51BJIHCTCH Ba)KHbIM B nnaae 
I1X npa KTHtI e CKOr O HCnOJIh30BaHHH. 
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