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Synopsis 

.\ bo\"c thc cr." <tall iz:lt ion t(,lllperaturn ~Iightl.'" br:lIIchC',1 polyeth."lpne and prup:me 
.,re m iscihlc' in '''1 !,r"p'.Irt i'JIlo :\ho\'c a nitil':tl prc;:sure, J"fined :\, II' i'e r critica l solutio n 
!,rc's,ure , l'C":P. '1'1:i< 1'1"I·,';l1r(' <I(,I'I"C':l:;(,S only \'cry "li~1tII.'" i;"!ll 110 to 150°C. At 
110°(' . the r ( ,: I' ",,,ri,·, ir""1 \.il) at lll. flJr a polymer fraf't i ... t.' '. \·"I.1.,r weight 17,000, 
in ,1'0 'Hnl. ill,' ,'UP "j Illllk"Il1:tr \\'eight :2 .50,000. Tht' n;t." ,1 i" ,1:;II',\: r C'o ncentrations 
:,~e low:15 in ('III1\'('llti,)n:d 1',,1.'"IIll'r ""I\-Cll t sy~leJlls allll sl iit '.\ i'i, I .... leC'ular weight in a 
,imibr 111:\1111C'r. Th .. !,n·:',-ll",·' r"qu ire.! to :1c·hie\,e 51111111ilit.'" c,:' ;Ill' p,)lymer in t.he gas 
:,t POl.'"ll'('t' •· .. 1 ,'," ,r'tl; .. ', :,." th:tn 'Titical (Ilcw .. pnin! pn<;l,'f''' ' : r .. ' uearly as high as 
the l'( ';--;P till".'" •• " .' ' '. p"I."IIll'r ,·oncentraliouE. Tit,· .1,,::, ,! :erInine part of the 
"ritical 1()C'lI~ in /'. 'f'. ",,: 1""itiol\) ~J1:l('e. Experill1cnts \\'i;h uthN ]lolyethylene-n-
"Ikanl' "."~t :1.' " I, ' •... ~" . ::lllI pc-nt·tn,,) -hoI\' lh·:t the l'ri ic :,1 loclls ch:mges 
)!r,t\lIall.'· ir"" c! ' " ;:::ls-li'lllid IlI'lundar)' allllllli;:I,\ 1,,,, t,'TIlled a fillid -
li'lUid lVI'\I'. ! . r ' . i ,l.'·II'l·r dnc''; not intc\'\·.-r,C'. this I· ,ellS intersects the 
<:ltl1O:lt('d \. II'" . ,I",\'('r ":ili,'"l cnd poin,t , r.rEP whi..1l is the lower 
('[it i!'"l ,,,llIt i,," I' ·: I.!"" '1.' I ( >- r I [""Ild vnl." recently by Freema n and Ho\\'linson 
in man." hydnwarl)o)n 1',,1.' I'l\'r~ \\ illt hyd ro(,:lriJon solvent s. Incomplctc miscibility ex .. 
tends n\'er grea(N rl'!!i,'ns (I f t( 'Ill I><.'r:llure and pressure as the soh'ent molecule hecomes 
~mal1er, but. the crit i"'ll I Ol'll~ wOllld p robahly he closed along the preSSllre axis for a 
hypothetical :1mvrphollS Jlol."IIH~th."lcne with ethane. 

I::-iTRODUCTION . 

',"c reported rec('ntlyl that thc phasc equilibria. of liquid high pressurc 
polyethylene \\'ith compr('ssed ga:::es sho\\'ed at least one of the usual 
characteristics of cOll\'('ntional polymer-soh'ent systems: a critical condi
tion occurred at \ '('1'.\ ' 10\\' polyJllC'l' concentration. This was associated 
with a change from negligible ~()Il1bilily of the polymer in the sol\'ent to 
complete mutual mi:::l:il)ility O\'cr a small challge in pres,.:urc. Polymcrs can 
therefore be Jmpletely mi:ocible \\'it h cOIll1J!'c:;.-:=ed ga.:;c,.: auo \'e a definite 
preS5lU'el,2 aiJd the binary sy terns pos:oess a gas-liquid critical locus in 
(P, T, composition) spaec. 

Freeman and Ro\ylillson3 found that hydrocarbon polymers heated 

• Presented in part at the 145th :-Ieeting of the American CbemiC3.l Society, Sept.em
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