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THE SHALL  SC.LE PRCDuCTIOi: OF STiîYLHiî 

WITH SPECIAL REFERENCE TC THI DISPOSAL OF CO-PRODUCTS 1/ 

G.  Hardy 

Research Institute for the Plastics  Industry 
Budapest,   Hungary 

Tho processing of  liquid -.¡id g: ::.-;(;u.' hydrocarbons hrs not  only 

developed very rapid1.y after th<   vrr  from th<    technical peint   of view 

but  the ame un',   o'"  piacaeaad irî.jr.!:; ha.-  aleo   increased very  sub- 

stantially.     ..t   pre,:  nr.   • lr a-a   *r...   • ~rdar of .nagnitud«   of hydrocarbons 

processing ..-quai;:.  ;:'•,,•    nülicn  I.e.:  p. r year  : f   bare material   for 

pyrol.yniò  ia   'A.   i.a'e.a   pl.a-ra,     Aíu.a  i ria' if  magnitude   alee 

determina-   the  pro •••aa-ing : 1'  tin   v:ricu:;  'reduele,   sinca  - because 

cf the   Large   qiaatia    .:   pretucad > f fer many rere   diüpcsal   possibilities 

than lew-volume  pre a etica.     I:   should be  a n.eabe re d that  even  the 

largest  plant:, cuLi..aa*e   will: relatif..  :     :;onc  p re duct r.     Evidently 

the level cf  techn. 1: .ical  développant   ie very high  in large  plants. 

However,   ir.   n.ay a'a-aa- -. ",a.re   i.a       demand  for building pyre lys ir 

Jy     The viam -nd epi: ions exprcjoed  in *hi:;  paper are those  of the 
author arid d^   not   neces^rrily  reflect  the  views of the  secretariat 
of U!îirr .     ,'hic de ciment   has been  reproduced without  formal  editing. 
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;>i-:rU of  sm-dl^r ;,:zc   fer vcriouc  re-cent-.,    niiefly  ir; e.a  il  .r in lest, 

developed c.uivtriee.     They wish U   .. iiofy  'hur n-1 i, m 1   uei.rcid,   fren 

'hcircvm r.w ¡a-tcri-'l«  m-urcec :~.nd c.   r .i. e   i bcir indu-JM   1   Kv..!   •-id 

m rmy c-ses theüe   i'crjcn;: - re  •'irype.ri "\i   .!..••    'y  pee ^r-pnie • 1   erudii iene, 

dowevor   their eccnciic  r..!...ui";,:'  oh   no-»   p...r¡..H   'liei:  i     Kuld  yip nín- 

ond^rpriceG >r  pl'rnts.     K  v.'culd be  h.-"l.rr  f' o   -   CM   LI   ;drm    '.   . ce. re! e 

with   the   Irrge  •: cíe s;   net   • ni,"   o.,e  une  ci'   < h       uv; n;    ;c :   indorili!   in  Du 

difference  of  t;ize,   bui     l:,e   bar '.ice   il   •!• eo   nei,   •••..•:;:.   -.  .••¡H-:.L  1 

.mocees  technology .--.dop-ied te   hie  pio Cuceiur -n'       .'^dl   e  v. Lúa      í 

:• Luride.,     in possession :h  cuce  -•.  tentine !;,/,,   cu  à    . Mi.;- h.-.n<!,   Un- 

burden on r. a.rJl  corre;• ,nv vK-uld  ne    renier,   .veri   if  i;   ceuld  u-. t   b> 

cerapetitive. 

In  low-volurae ryrclysi.,  picnic  ine  chi; f  pr:bien  cicml;.  in   i he 

fret   'lir.-l   beside  ethylene end  propylene - which     re   ro.nyrde.d • e ehief 

rrouucts -  ohe  root   .. f the  produca.:,   ri^ ummp   h    r/.,   u   i''j \^ r ceni,   i 

^.coline  pyrol./tats,   orni  be  ocle  unly     i.  a iy   hw  pncer ,   urucll.y  en 

fuel  oncie. 

bene  of the  oo¡;inononto  preoent   m the  b/;-   fi- cti,n  cu be  extr  ctod 

eoenomic'Jly in the  pure siate und'-.r current  world ny candi tiene,   if theo 

ere  prencnt   ,-nly  in  aaauit;;  <T      few  Lh.u. ad  t.nr.     ïhur   buy  renn- 1   lu. 

reperded ce beco  ;.r t. „ni;.!;-  fer ruboer pre du?,in,  uniere;,   bu   ><•/,• r.r-phic-- i 

eruditions permit  d,cir ir neper!    mie  1   rya  nlaita     'ih-    cirugía,   i; 

biffèrent,  ¡...wever,   ib   bue ce r. prnom r    f   ta.  è/   fr-~H- v n enn  be  c< - 

polymerize without      riy  rycruicn  s.r CK,CV 1   re fini n,. , 

500«.   - l'dv    . ..ne  ef r-p.-ci'l  o'polymer   i;        cm; nier  ble  ouen> i h : 

aid one   eu which,   •   pre une li    .  preoerjr, ,i; y  be:  b--ed     a   il" a:   cuoce, d   in 

sufficiently nducny;   the  -rc-ductien oa a,  ihio  ,,y,  br v,        eiyau ice.nt 

influence  eu 1 he  ecencay ef the wh. le   yrolpoi--  • r. •:• ce. 

Tlié vlue f euch cepely.;er depends nn'ur-ll; en i": . :eliolaii . 

bdnce it;:, cc.upe :;i+ieri n; rul:,r nccii, n-eur-11,: it- - re per hi e; vili '1: 

ee r-ther epeci 1. .bue w. ir Ve c^ ri:i ; ehe fiele! - f . IicMien when M 

t'iven  spccirl   pi\ ;    ri ice M •;/  be  utilized  und-   í:accei;c. 

nimlcr  citu-.tic-n exietn -.lr^  wiUi  rcjr.rd  f   t.K..  lusher fr-c-th' n:... 

The frcctien OQ-'^y,   m      good cx;jcple wit li  ite  hi¿rh ci meni   ci'   r . .     io 

Ï 
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monomers.     In the c.sc of low qu-uvtition the  iscl-ticn of these producto  i: 

cqu-lly unrer.aonc.bU.    However,   thin  do LO not necessorily mco.n th.-vt o le:..- 

vr.luoblc pi .clic m .y be  produced frei  thir; fr .etion tlr.n fro.i  the  pur,. 

component o. 

ïhc Inr/tituLL   which   I   -•; directin¿- hr;;  bu:: w<. 1-ki.ng on thcr.o problem: 

fer Gor,;e  LL.H.  .,rul h: o  :,»i, nul result E  in connoxien with the   \bcvo- 

r.iont i e ned ozcxiploo. 

1 
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.ornpKition  in  tbu production and consumption is  forcin- industry to  set 

up laryer end  larger plants  r.id ci  tbe same  time   to develop .nor-   and mere 

y.dvcuico^   KoKolopies   'l-3).     Ken  in  1f53 plonto  uiK  on ranuK output of 

1</).CK) ,.iotnr   Koo vr,i1  bee:-   sot  up   vid it  Ko preseli   tine    -von bi/ytr ones 

meo    be dcniniod.      ¡ I  V/s bee i  colimo tod   Kit   ibe   overeyc  cp.puoi.-. ;   of   •_. 

jthvlon.-     '1-it   i»   1""";  'iin  v   t>Q°.1 '0 "«-"tvic   tonn  oer  annuir,  (^-bj-     '-lay 

liciuio.  feedstock,   it   Kvoivc 

r.o.pht!ci por year in ... sJ.n I >i. -.1. ' 

oyroKsj f. oí'  „no.'    P  ."ff.ll i on rao trio   toas  of 

i,j] o.jrfír   oi   sKe  on L'A   - • :c i c i    tor short 

periodo  si noe:  developments   i,i   K'b.u->loyy •-tood i'or moro, on'-1  ..iore 

i -  ni,,.--_ |-, n.     .' t   ' ". t o  o orne   o ime 

1.   only   »bo iTior/b   powerful 

f.j i   dovlo.-od ^ouni.ri e:3  jo mine; 

economi oc..!   pro du o o\oñ 

eon's  of  j.jwo'tjtr.K;nt%-'.T'í 

nations  or covo, d   ; "mo 11 • o  b 

to^otb'r  ore  cepKlo  o •'  sKtim   op  :;uc'    lo-    yhote. 

•n  fool   this  io  v,-r,y  reaooiKK  es   it   loads   ..u   '  -    devel opro.K   of  teeKol- 

opy  und   to   t.K;   Ion cosi   production  of r^Kels.       K   m  spite  of this,  mony 

small  or  lens  developed countries   o-ndevovr  to  o, '   u,  smll-s-oK bob   individual 

polyoWia oKnts.   tb:  o-tpot  of ifcieh  co-rcs-ecis   Lo   Ko  r oruru, n ts of   IK 

r:0",;Lr'/.       boro  m.r.y  br  vrrious  reo.sons  for   bis;   v .xonol   -ousiunp   ion hos   to  be 

• !   i   r i-     . ~ .,.   .~   r-.^.-c.  n o -.,«••-.  nii i>n   To,    it   ir  desired   'o  roise   Ke 

level of  indus i -el   promotion,   poli'i"  I  or ycopn pf lie /.l   conditio :s ;voy K.ve an 

,,¡Yecl   oto,     "11   fu-s-    J'O-3ü.T   ;•• voor ,-.   trend  in   IK'  sel Kiy;  i>". oí   such  ylcucls 

ot   ,    serprisinoK/  oo:"1   rote'. 

noe1     Knto  oo"ld   K   b >.v.   entered  le.o .-ompetKion witb   Kc   -inni plants 

on   lb.  world  mc.rK,,,     KurKiy,   t'-y ;.iu  e, mero  or  leso,   re tir. King the 

ny.ti.onol   uo.o. nb  r   f:or   tbon   supol/Ky  foroiyi m„K,K.       fie   Lorn   'mor.   or  leas'- 

refers   to   t! ;    fo.ct   thc.t  production  io  ,; '.ompor .riiv"   si^ffieient,   -. n   .oo  -.u  tbu 

initio!   ib.o^oo   f-r-   K  :. cb-npor  of over   .rod'Kioo.     -'eoo  comi tries  . ro  bov;- 

ovcr;   o.l   :, disrdvonto.pe  m   L'-Oì.   ;,oodoo'   orob  :o;>    is not   clwavs P'. c uoo-bio. 

ffivo ..¡l.-.-v-s  of biy-or   .'Uno o  compared m tb   tbe  smeller    units  :•:?<._  :ynov:lly 

show,   in   tboiv  IH'OJ' uliL b   tbe Ol jiv"  ml lobov.r  io .¡\0i-<.   effi.oi(uit 

tbe  de/yrce of   -noniánz;   io ;  is     iybor  <• to. r>n   ¡be  otber bond,   .:^v  is  '' 

sporici   point   d' viw>;  for  p-olyoKi"in plcuis -nd   u! .: t   is Ko  c-;Lb    and possibil- 

ity of  u\ili¿. »ion  oí   ' J-   oo-produotn.      .'no nioiuit  of  products  foo,i   typical 

nr.pbtbc   pyrolysis is  sbovn  in  to fio   1. 
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/.ble   1 

:.;. i-)>jJuv "'Toi   :l^i__'.!^_^l 

•T0l":-itì   0¡' -   •••ol.-'lSiB   Of 

!   r coní 

'..'   '•• 

T r     ,/-.TT 14 - V> 

2 A 
22 - 29 

C21:2',G2T;6 5 - 7 

;3;6 
10 -   1'.'- 

n3V°3î!0 
1 

C -fr-ci-ion 9 - 12 

gcsolino 20 -  25 

fuel  oil 2 -    8 

of-..:,   ¿n'.iï 

5 - T 

10 

1 

Iß 

v - 12 

20 _» ¿r) 

.r.O-36'; 

440-5'/- 

K/-I4u 

200-36Ü 

2"/ 

iao-2.ic 

400-5OÜ 

40-160 2 -    0 

Let   it bo uaeumod thci,,  besides  c-lhylmc,   propylene   3 0  eleo   to  be  considered 

as a principal  produci    uid v,ili'/,-d chcu.vullu  in ^ pl^vt  of  CMCII   ecp *- ' L- ^ 

(v/ich  ir,  of. eu cot  pra-tie:// ',.     lu   /is   c  i-^.   between  2J -   /,   •    •    1 • -   1" ,. 

rerp,c -ti'Aly o.    '"i.     U'üduulc  c;-r. /   f'ûly utiliza,       n .uldi ,ion/l.   I'¡   -   H. 

(t/_  .•   -frac Li on cr/   /,:  i'/.vr a. /arc, .d Vrdrooerbouc/   m  prvsuni My   •<->.. d ^3 

riicl.   '''T;.R  vd .,  ue  cui  w/1   ;-.   on.,   fvlrd   UJ   -,•     .if/    !'!•  '•• I1--    -  '     /uaieui. 

Tbe  us.   es   Ce   1   of   i.hi     u. fjldu.a   t)c;-.c. i .)    ,   •   'Vu    J. ..,.    i,,o.u     .i i 

LhcGo  ¿.rodeo U   Lo   c   i.ur;-< r    1   ,;t   ie  < uure.liy i^.occ/,/,  l- ecu«,  o.   :/ 

^o^rcphiccl   cuiooLioc;   oc  c/   t/   su   ll   a.ce.c.u/  i,volv  d. -c   ì>TV::.M-    ubinolo- 

¡xcll   kecuPedp-    dofQ    :)•..   P-v;,/   mor.    ;.v„nLJ-    uti/ccLue.   oí   /' -    produel, 

oven   „hoiv^   ,:^y  concisi   c,   ^ry ve././/    cor:,po:u,/s.     Our-    L/.ix-    i.io^iccr. 

>•••   u;.    dx-ree  OJ'  pur i L /    n.f;(.-Gs;,r,v  for 

oi-tîidi    L: c  Uni  oi   proí ü..-.biliLy.       /ereelionof 
too  emuli.   Ou.   cosí,s  o<'   '.ROi.'UOii  ui 

chemical  pro«-  cerne   ic   f • 

2(,(/-3OO0 metric   Lona  of  /0u.,:u ,   Oc/,-/f»0  w.lrir   tonn of  xCobuU.c.   en  :cll 

es  200C-3COO metric   Loue  oi'  3lyV<.,:v    e,r. net  be vicblc. 



firtn..r mV •-•3l.\!Ì    'ri Vi.     1    .Ci 

po'uido  •'• -i I".  r yr [._ • 1  ì tt:r.   ì 

Ftook. 'hur ol '-si -  ; •yroi   .;.i. 

r.-rod-.""' s '0; oT   ,'•; "-.' ustori, 

O.i    he   otocr 'ijjncl,   in '   plein*   '•ons'jmin/; 2 r.illion of  couR per w.v.'üi of 

fv...datoci;,   40   -   '0,000 mcTi -   ton    of but.-di--.i_,   ;'0-ro   ,00: ¡»„trio   '.O;IG of 

isoOuleru   or-   :'.m:d Pir.iuair,,   0 ,-.idv.s  0 .   l'.r-i.   c-turn4 i*y of •.•Ihylciu   rjid 

;ropyl--^..      "-•-•'.  -'"   ;  i...    •?< ,!   '-S   0"     r~<; r.i ,:.   rirl   io,- ,- vicoli   pel gerirà Lio.: 

lini,  cicci.   li   ir >-X  l'-rtion  co-.'G .'.r._  r e so.^blv      I"K. *  'ca  :>    .• Xisid.rcá as 

'-,.:•  ^rodaci;.      • "...   d:; 0 reo,    ,   ^,w.,u   ,   .  1 -r.f-xst   .~id   tO:  s.:ul-. .s*   olnjit  is 

T:    .; .;  lr.r\   ^-odiíciio"!  oí' sríar   ...d rom- 

,L¡"  tu .• 0i~0 yield of ol.fi.,:-   on  to-  i\ -d— 

:..ill~o.: ~.   ¡.rie   to :c of .irphiO;   arum .llv 

3 ,nc.in  .TOü  ciz. 

3inp.il   .--l'-jilc   -r.      'co    t   :   iiscdv ; 0 :--  ::i  
f'   -t   tlx-:.;- ' r.v  usuo lly b. ci 

dur;i -Med  in  op.f:v  or.  .   ''   -     •   ; --.datoeO  ( 0: .   differ-.ice  is ceoc. t  40      '•     t-h_- 

proportion of co-prodo"Ls  ir.cr~.-.s~s oif0   f -   "Ví-í-^  >iv.::b. r of c. - rbor.s rtomo 

ia   ;f'     fOodston:.   i.'.   Ihi   prodición   i 3 sOr"tcd xovjards tLv.  nori.  useless 

produrla. 

in   ¡Oie  couae.iionj   reoordi.if to   lOc lit ..,r .„ <ro ,,   th^   loi  1  production cost 

of     • .7liu.ni.   is   *\:o to  tor. ..   '. '  .  G !U:;'UT eV-n  co-produces rrc  utilii-.i only for 

Ifeir p\cl  veli..    ¡0'. 

K  is  ,r-idan     0•- ... vi .Oilit/ of a n..i-.ll   pirn     is  lower   ¡.bea   Oiot  ol   - 

Oí.: 'ini-,  bv.     i       di i0 cri.nct.   can   ov rrP./iimisc d  if eOomical  utilise iio,>.  of  to- 

co - ,eodv.cü,   or  , '   Itesi   a , ori   of   tber/.,   i.~ro  r; lined   .rr    fun;;  :    opt e:0.I 

luOiaoloey   "or proc.sni..-   rsr.ii.il   onoun-oj o'   i'..;-.,   producís.     r~. ote. .r words, 

.;,.. 1.1 -.lit 'ii :• itOi.r ->.L ili:-A i tr, oo-prof .;•• IG in Ov. sen., u, r . n e bi~ 

pl.eit nor r;i\,. 0>. . ;:> •'^mp]. 0.1y. Oif. sol", ions cu io -ir; proOlcr- ere lot 

r^odily   --v; i.l oOlo. 

'•:      3p..<-.n0.-  probier..   '••oncicO.r  LOc C.-fr. clion orod./'d Oy '•  sm¿ill  plojit. 

^.s nv.ntio-.K.a,   .loi«     of   luti  c^mpor... o o  ' r>.   pr. 3--.it   ''      nuffioi^nl   ourmoi i y  to   üt 

wort!u.'il¿.   Swpr.r.O. ..      'm   t0>.   pur    :0   t. .      '.iowtvcr,   Oi.-:vr   .iïio'u,l   lo.rp'. tiicr  lo  soni- 

7_P0'>'   Hv-'i^i'-   tons,   ..nd \f  '     i:--, mor- ,   i.: view  of   :        ìoiovni   UcO.uqi.^s  of  Vi, 

o-'--,   o.il.•;:  -"»i   .c.-j'S,    L'u.ir  compori Oie-     llovís  c-om^ ¡lina  ui   pol'-,  rizction 

proc  u-   io bi.    isi d  i f K.V n^ìoull..'  - '-'/i.   .o   ...    fr-'.i   .'ro¡n  si'ioo.o,   ;;•;:,  r íuid 

por.riblv  .yctvl,;i.r  rompo"Jido befor    OOITí risr   ion).     6».   - C(,       of   lOc fraction 

is   Oüorwliorlly polyntri-o.blv ,   i..,,   conocías  an    urá- LUT: . t..d bond. 
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OIT ."•exempts  up till novj  to  utilizo   b is frreiion ^icr,, dinette!  ir.   two 

di ff cru vi ir.v's 

r./  pol ,T,ic risalio;    or '-opol ;T.K ri j-.tion  or" r,ll   t'<    unü;'.ir.vb>'d compounds 

io  tilo     ¿Y - b rb   '"lossiblt.   ^. V1„IL;     siO- 

h)   utili „r.í io:,  o?   1-ÌK.  i ;_-'Li-jicL\r.l   coupontr. i.ß  j.   this  1'r.r.ction ' itb.oib 

.-. previo- :; prop, .rei i on of   lb--.Lì  ir,   .   par.   sr; ;<.   bp special   or s. 1    -tiv 

r .. ci io: ISI 

..'.£ i\. ,-rd.G   ..o   b.   polyrrurizi-.tio : proc. s-,,   eb      of 1'.    olefin  co:iO-:it  oT 

ibe  f .-l'rr.cvLio.-i  could be poi;T.-,cri ani  ir o-¿:   step v/iiliou!   e..^ pr. 1 r\.r..lrr-..\l   ai 

the  írrexon.     Obvio usi-'       co -poì-m. r  is   forru.d,   lì1*   colposi i ••* ...     ob v'..i¡-"; 

deperir:  or s-.v-r. i vi'irjL..".       Ir.    ,r:":.i   of  '0>i   '" .-/r. e' ion   (4 -   10   *i   ,.s 

infl'-^ncéd by   bie  s.veri'y e/  creckinj but   ii¿ composition  is  almost   unaffected 

by tir- temi er ^tur'   r:id   l'r   contee1.   Line  oP   bhc.  pyrolytis  ir   ilio  rai;>. oí 

720 -to  7"50,  (6). 

..1_. 

miction between   tbc.   b ,rp- r- -;^i-_ n of /.I •.   -v. ci-mg n1   tb 

corrii-'O.jitior.  o;    ; ..    i . --V; r ib ov 

Y j .1Ù   r. ibrri .      .o   i; ^. i-, y:r .?_c:j.i A-* , 

Tempcr-etiirc    butène-i   "soir • ,"..   .;b,:r -^   birdbno  butenc  T'otrJ. -^ 

69O 3.0 2.6        u.7      :.p       b. 35    b.bb, 

705 3.ÖS        e.;        0.6      ?. 3.J      "•• '     V.1 
'..6 720 3.1 2.75 f..G iJ. irp U.4 

735 2.9 2.6 b.6 3.0 0.4 

750 2.73 2.55 -.5 3.? 0.4 

765 2.7 2.A 0.5 3.35 0.35 

7O5 2.6 2.35 0-45 3-4 r'-3    «;. 1 

c: 

.3 

j 
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h:   cOi-.s:'jt^.-.cy is more n-r'c<'d i:i VI^.J of  '*^G>   smali-scalw  pituita b. in¿; 

v.üwJ.lv op, p     .d i-.-       '13    r -.- v.pity or.   i,-, son»   :    J,S,   i., sucb a WP-   p,g  to 

i'.c^vix«.  sliyhyl y  ta.   prod.    -io¡.  Oí   propyls..     .Li   i?   id-.W!, c, .oíd h^-pjs.. , 

uj 1 .in   t!<       , •lY-'-iO...     ' ..   bu., p.diu...   •••v.t.r.'.   is   ''i,1*'.  */bil.,   •'     fio  •.-'   trarss 

tut. .v--£- cü,H„.:l   in lo-./.      'I   ^3 ù~sir bì     PISO  sin -.   .be  moK-c ,1 ..p u..i M   if 

bbc  copol-~K.r i'jnriv,ù can  U   ir.cr   vv,d b;-' drcv?.siu,;  tí-.-,    ¡r.- -   .K-J copient. 

\¿.v„rr.l mu. od s -'..re   '   -  . ,;  ; -,••_• polpru  r.„. ,10; of    ins   ír  -,io¡,.     's   it 

í 3  ey^ccr  cl,  .linoni.    oc-orcir, .--AO.-.  c p.i,; lysvs  provea  10  be   tíi . „io,u  s-.tis- 

ip.ctory.     ,/,., i,.dividp.J  ol.    i.n ;or..<o.iu; p; oí   i:.*-   í .--fY.^cion •.. . r    incorporât..à 

i;:to 1'-...  polvr.i-r i,.   L   .   ¿cllowin^ propor ici   '" \r.-d on  tp<_   :-Ji«pi'ba of thv, 

n cidue.l jp.ü/. 

incor^orpt-io:1 of oi.ri.ì cou- p  of   ì". .   C.-frr.p  io. A 

io ; 

bwtjidi--:-- 6S 
eis-but.ru -2 31 

tiwns-ivtt. :i' -P 36 

isobpcen- V"V> 

propyl v.r.. 5 

Sinei;  th»   i ,-frp,i tion contri >s only bugCîdione.  end ioobutenc- in considérable 

"jiij'Ui-t,  onlv V,\i.  b'ibrdi.nt.   con.-.u  of  t.';.   polyr/uriz.-.tion résida*,   is esse.lini 

WJ i i r^sixci   10   i;-., --la:; of T:«oìynur. r ci-re  of t'i.   product  13,  iio*f- 

tv.r, c\  a  -.-.j Minor ;,'.?!ion.;s   »00 '.''...:   .,.,L;;  .-.n   mccrpor      d. 

i.pp.ia-1    3' polyru rizr vtoii  is :x    v r* differir.,   from  ; .   L  of  Lhu 

low-pro3suro polyn. riz,.l ion  of  ol^i 

to  50 ',"   'or Si '• 

v!      -.   polimeri s-,»lop proo..pÍK at   3" 

'in':;.       'r     :ir- r,s p    ps about   o.t   1'  . 'non;bcr.s. 
T1.  UPS ,.u P. 1. -.?n. d before   . \, «    .'...   , ,-frrc.ion   ,s er.pabl    of polyim.riar.tion 

-n Ibout  pv;,- sp  -v.l   pr   tre ; PHPI.       t   sbobld  f     nond.,   ' o     v^r,   thrt   this  is 

only p y.r:..r> i   o . • f..aey t,   f...r<~  p.r..-  so.v.    ipxtp-p'.ions   to  il.     '.i;ice   ine n--rol-'s:lj 



I 

» ,v;c   ? 

unit  is now IK i.^r built   if. ay    Ooury»   GTPpi.-s .'•" t,K   ',-.>: M ion ir.«., avverai 

nui --Yjouriii;- co-witri^a w..r.  .-\n~i 's---'l.     .M:"-o ,,,-  cop-.o.-u • ions'  «   u ^   cvapKr, 

Wwr- r-v- •  1, --in      c     • r n-r.i i- 

i-:0*An*s    -   e-_v •  . »•»•"- '"''•-        •'• •- 

ki».f*  .. "  "• '.riíir: * KM* *•; i:ip - 

laUvidv -.1        ' u; ,v.. :   -•-.       r'-. r     i ' 

c^'ok   of .    '• "*•   r'     * »o. ' -     ->        '- 

xr T, *:o  . v.. r ,     . ... • . î.'ï" r"   ; •. ~ *v     ¡- 

tjn,'i:?! io,i   -. -    -v- •.•:•  ù     • i 

•   . „ ^ . u  - r   i : '    ;   i  a    \. - <•  : 

vO-.i-i   . -.la  t-K    . .   .1.1 

•*.- ;•   G   -:c   i î *      i   -   ""      A-' 

-   .  , v ._:•-  x -' i   h "'-.<•'.I • x- •;*. 

di .vi.»     i !   i"' i ri 

'..-ri->.B  -i, -l   *-   -• •    '"--^    s    '..  ni. •    .-La-n-n.:! -•-. <   k rid.    - 

ti-.-.ii u.:   *•    i-    '.hr.i    ST..'   a»-.,   r.   *t. "-«1     =Tï'   L   .   ,..- "•»•-   ioi. a,    .   noj«lytr:vr 

wit';   .*• .   -onipooiUx. d. serio-   -    'trv   .     Y   if.   »r-•,.•*:•»". ,y,     o::. •/  r,      ».M 

.Bin: e.v   fO   r.,'i:i.l - ly='-   -V ' - ~s  *^   - •*.    :   -   ^   ;i^  "   '"      s,oL'r 

rrt"j nr'   Liv-ir -omporu.-ts, :   .   'Won'v :   o.'   ...      'o:-->i-~.r •     . v   r»  A ov< r 

r Hi,".--.- rcro .     U  i- - .»oc •!•.    -o   -rou    >   '    ; -di -        .:-;., -oir 

vri- 'Ot-:     ;¿y   icj-vi..n.   i ¿. : ' • '   or    •  r     ^oly.r. •    ,.l.r,     l r^;      _.->     <-    ion. 

HK.I'S  i.      ' .j   r:.!1   -: = r    nor i.-.   .nx» T ar, ...-I   1   vii !   -on 

wxp^ri..îitx t" or./ •? - j'.* 

polyn i-i-'j." lio.:. .:;.' 

Vek .;r.iv,fl'.'   . o  t'.is   •M.-C w.io»;   l       »    J.i. 

'1:.   i„U.l,3*   3,s     ..     J.,     ii-.i.v   ...r-vi   '.I  v-~J,_
,•  .-   - r,   .-..r-.T-u VI     *    "  UP. 

it n.8uli3  m  -   .uh:;'»., o; íiY'.«s o_,   .-     rly  ;;?    .    ~h     ••..'•orpor  Un.   .i- 

buts,-.. -1   -:d  '...'.. n^-?  in'.c   '-' í¿í  n^;-n...r     1--   trk, c ;;L.-c,   «o  .     -ce i  r VI 

^•;tt»il. 

..nw-,1   of   •'.,.  ;^GíC'\-l        t:l*st   is  .-.  i.m?or».v.(   ,ir    o"    U.  .u*oc, RC 

knoiK.ow.       :UG    .Ico  U.',lü   Lo  m;.jo-   l.K-ni^l  diiï-JYs  i .i   .'»,    lo,:-pr, -   .", 

polym.ri.í^ti^.     .    -,rd-v-   l->   .::?• vir.-, nts   ..,:  tJ]   1>0;:  t:u   rc;.iov-J   o-   .-.•ir.l-rt 

is noi more  dif/icU-   v.-i L'    .v.r co.^l^.rs tir.» d-^r. •   •/•    pol ^.v.-i :••• i-io.,  of  i  «. 

pur,, compon-.1.3.     ':   "cl,   t-..    vo-eavS -r..-   :"•.    11.V   -•-   3íM;-1í:I-ü  -.t^-n 

dcrli-i¿ :'it!.   1'-...  I iq-lid prod .c 

.nrit-TUity of   v.    pro-- d.^     i? .-V.-ic -1 - ü...  rmi.. -d \>y  : :-   V.^ i'    ^H :, 

of   ,'      ..rod-iCT3.      ".a  i,   :-.. r:  :;Lio-.. \   . :.-  romposiUo::  ".s v;.ll  .-s  f      ^-n   - ilr-T 

uui.--.t  of   i.'.,  prod-te  c-ii '-. vrri-d ov -r  ' w: :1-  r-.:-.--  ^ ..¡    -.3 o:   i >     -  .-Uyot. 
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Referring to the above example where the highest possible portion of the olefin 

content  is convertid   .0 po^-rur,   .V  compo.-i t i...    >s shown  in  wbl.   4. 

Composi y > ~-; of   ....   T*ol'T:, r ;-fod..'.J  .r    ,   .'.        ,-f r;;r lion 

h-.<,adi...,- 

oia-bru n .- ' '- - 4 

tr -¿is-but^n --' A - T 

is '"     '. •   i 53 - 64 

• 'ropyKn.. 1 - ß 

Depending  -».:  '•       components of ia.   ""vU-lys-   r.7<4 tb. ir conca trr>t ion,   ootb 

lirait liquids .-.'id V13C0-1S   TLVS;  predio US e :\n  t>v.   obtained at Till wit'» a molv- 

CMXCT wuifbt b.„i; C;ì    ,*^  -ni  fC   .     >.i  f.   c-'.V.r '-^id,       solid   »olyn-jr corlâ 

nnlv b-  ou.'umd m lb  fuolysto craVràrif; v.-jvdioi.i.      '   -  strv.ctuiv  of   'LKLSV. 

polvtntrs   ic r.-'.thtr complicai.d si.-.c:   if y co:nis'   oí" .n x. '   ,\<r's of nonor^rs. 
TnVwStiy-;ions  indir -ted   <f.->l  pr. dorai.-;;ntl .   -:o;o'vn:rs  sh.x\   for.ui ml no'. 

t">... BH.;uir..s o*   1.'...   indivia.;».!   "'or.o-polym  rj.     II   u  cV.r ! :...ri3ti'    of   '.';•- 

polymer thru-  i*   coni-ins  oor.si.i- ;   >!••   ,'IOL    t-  of  üo ni     bon^s   ^.f   i\-.   ratio 

of  tat.   laeorpor:!   d but; dien    to  iso'u*  ;v    ir   1   •.-.'. 

: „  v.c d. :   ;U^d by  infr-r.-l s" ..rtrcsropy  ; "if;. 1     fiaL principal,; ,~wRÍ.vil 

met'pi  -roips  (    ùo l,K»  .- i   îjï*,     ,'4   13 J c¡.."',,   "¡r-m^tri,.,'! m< U.yi  croups 

(f'.f'  ora   ')   i-ynd di..:-i-.    ¿onds   m   1...-tr-ji3  ¡osi.i3.tB   ('X''   "->¡     /   -"ist   in   ;'':<- 

copolynu-r. 

fh.,e.   f.-c-n al on-    Cw-i   .x¡.l:^;-   ':^  v.st- bli. t"  of   tX.  poi--...r *..'*iic'   was 

obstrv.d m pr.-.^tii'i.   i-v, -.   lb    snow--«' 1,.  prod.   •-   obt. '....d , \u d composition of 

t'l«.   catalyst  soon turuv.cl ---..lio-.- 1.  :ir.     .his r«.ei..  is  ..vid.ntly not   useful 

\oilvSB  it can b>   3!,viliz d.     by ¡TP :iar ir. various  coav .nlioiu 1  :;t ;f}iii2u.rf>, 

some impmv.mv.nt   \-s  .--.t tr.in^.d b d   1'   w.-:- .•"•'.   3ufficJv.nl   -.v^u with . i.tfvn.1" 

¡uj    iimo'ints of s rbilizcr.      *:iol ¡^r possibility  of 3.-bilir.atnr. \n.at   tN r> - 

for.,   tried .-us".   1...   v-b-. doubl.-  bo»we- of  t' .   polytr; r w,.-r-.- uc„d for ••'*"-. ni cal 

rcp.ctiois.    !.Oi.ov. r,   f.-vour-iblc modifi.tio-.is of   »'•«-  rvsia CCJV r.salt  in this 



IB/X.M/I¿ 

W follo'/in^ re-o.ions ar- consci r.c" 

enriu. : 

, ¿-  i'-A..~ 1- styr .i.   -ud    .*ryl •>=.:•   rile 

•"winr Li o'i 

rlo¿*»r'-.  10;. 

sulp'c- " "! -finisio:'. 

•/Icoyccctio» 

pon l-l j.o.s c ce, 

íf   nv ,:uu.   t!. \,    ,>ri.;ic   1   .-ofxú":,:,. ;•   ' c   -oas u'. ~. J Cü  ...  US'      r. 3ir.    .ad 

ita i ist "."cil i i -  ij   . ;:pl 3í . » "Î.     ' •:    'jcm fi.¡. c   'JV>¿:k.    r^aiaa,  iu^rirr^i ..y t 

plr.oi 1 ci îU":,   '-  .'dt íK TF ,    'nnii. y!i c,L"     .c,   r¡. y   '      o'-inintd. 

Jonc   of 4.!'  s.   r.i'Cijrns  aw\i  . « •   l'i.Li.a.;     jf   .,';>.   ,X>íVTI r  .», r>   tS-divd 

in detail.       ' •.    • ... '      ¿3     '.lovii-rU'd    vi ry  -   ••TIV   ...    f     '     cljfK:,   cu- Unt 

nccr  to  t'ip.t   :>.   ÍV'..     •''   sp-. c:   1   mi r^ru    ••.   L" )•> yrac.à.'c.   ic  •':.   d- L.rr..i ìc.tion 

of Vu    c;.lorUu.aai;   - '-/dcooulori.',   ' i. J:; re .aidn¿  bu •-   ..   .c, can sn.   lu.  J.      il   d 

no« (r,. 
f/.iloric   j io,:  is      erri-..-*   a.t   . » c',1 jr. ..    <d     " Ir.j.-uc'ion  sjl.'tij;.  b>    - 

tv.c.iiioio ,y símil T   -o   '   •    elijiu,,  \ ni.  oí'  I        or     .'l y-        U.c.     -'hlcruc    c.ç.,' 

'r/dro l'-locir  c-:i-<     r    reraovvd J'rc:c  1.    sol .1 : > .  eu   - ' ...    -oly..  r,   '<.'• ,   solitiou 

is neutre. ,. d end   .'„   polyr.   ¡   is   ^r ui^i :,. cd   J" »V.ììI ci   c noc-Bolvca... 

-'.lu. viscous  t  si«'  r.uiu   'iij njitij c 'M»       ic   13" '   c;   H00 ;   u;  cv.iv iu.^1 

iuta  c.     i,c,   wl.iU     :'8ily     il-   r M,   ^a'<i   c. 

Ot'-   c   .renar ' cio.,   t? r .ni.      c    .jy  ....  yi«l ~.u. r   *. . ' uloyi-.s  cr.     -1:îO 

suitrhlv sac '     r  i¡ rcy-dryiry.   ;r    ifi'^io.,   i.'   o  „.Oi.   .r poiyracr * t^. 

"'c   c'doi'i.iit. .ci  -.oi .-, H r (-a¡x "h   .'G-.tl  i'or r,    r/ f-*.'••'-- à-c-adi.,    ou   us 

c'loria    conUa.. yroduc '.    s.vi.ç 1O:J e'donc.-   co;. . . 4    IK; rov s .c  ri: dly 

t'...   imp ;u   utr_::cù\ of H/'-   r. vi bk'icà cit.   u.   J;;  ¡uup. i-   .JUCCMC .     ,'v ¡olym • rs 

of   :i.ù clüoxúic   com er.     « r-..   .«.i/ cry  f-oniìi •• ici     ci*     so-.,   kl >d? o»   polj   sUr  r  sino. 

s« lf-v;::i.i     Cî',1"- ¡xj^/Yslcr prod.K te 

:0^pourdc  nr r\. i ; u>. c» 

'iu.-     ru  ~c?i¿  "bL   for .i   : .:   rCuv 

7olyico   '   :/u   •np''ci,d un'    p^-'iCfic  • ..d   tari..<ic 

m?.t_rirl8  is ;\11   knOiß4  es     c  ..icdUa.    .ddi^on   "ce   - rvun    ^il.    '.   v  Vxcrv>.;r. 

rosin     iron  tdc ", -frrx'tion  cr.c 'K  u3và rdv..~.iua<;_Jur.ly  foc   -'as ;crp'¡s.,. 

i 

J 
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coordino  to  ou*   inv-niirr.oions»   i*. 

"or  : ' io  p. rocs -. 

;••*    cat lytic   ..-'-ir-:- a.  uor. 

.avivaient tu  -cldii-iVv-3  from polyisobuKn... 

.'t. i on  •->l   i\    polynu r di sep. '-aro vü muai 

-»niai   Wly, 

ft   is 

o '-\ .rry '). 

'»raü^a- b>..   fv. ••..nil i fi... 

r.G'in,.    '-.ca    TCTni'Aki    ;  or  th.    p..Jyi:  r  la  reía  r difficult 

-  e  li-.-   la  ivof      iT   i  :;  e ? • j i'-«..r rbl.   nu,,ïk»    ; r  do.-.bl -   boa  r  c\nd 

orocljc     vii'..' i.i'.u  3.1  • 'io  vi' ,•  aj.a 

. r ;•. al,   ero  ci iuki.., ' rrr ./  ut.   'Ter 

;     o.-.--   Lu  i.«,   oí     .'.''-  '«'• i'i^ ,;-.  i-" 

.i',-'1!,   vi ','•   ¡.v.   rn.l •'.•>•• t loafi laoaorura. 

lue-   produci;     i.   ~opl i.-; „1-.     c  rtr;cr;r   1   ;i. <a. rir.ls. 

: r:i -   >t.'n r -...irjnol  a  coul '  '.. .  nu .. <mra •'   in  ur\:   ,-   lll.'Sir  *v IR   jößsi.ail- 

of  convaar j.^ir   mat .   1    iato  produr.ü  sinil   r or    aaai.vai„ut 

to other know   •ü.'E'KM,     .it.   ¿.KT:   :'••>•.-.  pol mv i a r--  nkd AS a.w plr.taico. 

*  will  .also ..liscuîj.    a:   '  teil   :  ...Li. r ooproduei   o'   Ua.   pyiolyois of hydro- 

carbons,   an«, lap   „.a.   Ir;   .   lic.ad   fr c:.i.a-  u'.-.i-a".    -s calla.   i!   ir.  ->r  aLicx   Ja- 

'/coi /O and   ]'"" "'<• .     ".     ill no.i,   il     ~a  V.-..u utilized  ay  t'.w  mrjor  roncarne r.a 

a i-ir.jr .ni::ia ; conpon-nt   " r {.asoli,«   :C:.-r ils  "<rt.i   1  or fall    .vdro;,\ action. 

Quv timi ä   iva   • rc;,i-   i'- oonpoands  rar.   siTa.r"v.d w'.ica   is,   :>f  coure¡   *   e. v,micvl 

applicala-     bu,   n ny oppj. i-va..    ,o;   : "v    '.va*  on..     ',.   i R ..vidc.t   tiri  tic 

^•pí,ir.-.-.tf!i   in marìv dl      > a.'l     '."• A   \:    •'v   'a,oic ;.aa   rial   si Lu: '..ion  ..a.   t'u   lrtìaa 

•ao-al      ::>!   via     y  -Il  m. ruis  u"'v.a  s'^o^'.-ap.  of  àï-onr    ir-  coni  ouado 

T-   sno-dd  '       icUd   laa.   ana    of   ta.   aw La ads  >'¿^ > <"onor.i. -ni        ilisntioi1 

>,'   - hi ri  frac'i o¿i rr.    a.aliy v.'lid  lai   t'     or., al K s..  . :.\vl~rK   <-r \ck,..ra  IH. e-us o of 

l'i    'na'    mv   n.iaap'.   casa:.     '.s   •    i    "o  íV    -OROOSI. m:¡   -•;   .' > r.  i'rrction io 

cO'.a.ra.d,   i'    -i.-.ci       o nor... v> r;   v:.l . " 1.     a.a-a., afs luí . ao   o¡.yr.n^, m^Líiyi 

rs^Tv-n. "  -r.d   i..1....:. .       '.•     •i.ifo..^ata   ^   ta...   li    .,  1:     id  >acti       from  ta 

.•••roiysiB of v   ,.i- .Irmi h> ayy      .dr., o J;     a ..t,. . I   in ¡?    conccntrc.i ioa  'tir;*'ar than 

1  ;...r  cent  ire   lira*    I ia   '   'J,   % 

t 

l'i 

.1.C 
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7  ' ,•   1 1 

CoopOiV-n'.s of IV   U¿ '   liquid  7 

c-v-ixccn' r 

ou  ')r!-sc-ni. i: 

.- r   7. -:  1 

X...V1 ..IT. 

2-r.'.. t' yl -IKâV   A!  ¡I« - "i 

cyclapcntcdi^n,. -1,3 

bcri-^ri 

tolucr^ 

styrv. 

Ol 

5 »«1 

27.5 

17.7 

3-y 

1.I3 

1. , 

i ili 
Jo',:l   -¿noua-   ->C tiiis  i'rv.C i:;:;   In   . p 

:•> + i 1H  : i ; nr'.j'v.. ethylene,   i'  is 

snr.litat  pleats  ;;  /i-V    ^ cianuri r/iixiiv   r>x   ..N"' 

stock,   ¿5   -'J  ?7»01<   nv, trie  >,oaa per year arv     o a 

3   ',   i.L..   -bo:,   i"^) si^r!.-:   \-o-.\z . r•.   -vp.ii-    i<    ..:!..••...•-•...:•£;. 

j Ji'orln bov*.   l)v.v-::  s uL    4 o   ,-z.      'i'"   . radio:    frr      ''"•••:': 

(8-11)   o   i   as  i.-.i   .-.:-.   I   !:;-c-' wi, -o -   ~.",>   «.¿roc:«-..     ' ;v, ;:v ;,. 

direction shmf..:'   tv^t,   i., -v i,..  ;>;'   b •-*''   r.7f.tiv.i     lo.-   -,.••-. 

polym^ri^  ulv   comp:) M7 '     "   V:r li< -:\C-   uv' ad.     r •   ••   ^••i-.n 

( -.r>   to  4o->7"<')   by oo.   too  '-OMpli'T r. - û  fr   r : n;      -v. ;.r"'.Ala; 

iKbVB  Cor crji-yi-V °|,+   :-''i3 P1"-*" ^ rv 

'jwSivi-ï'i.i. ; '..r''..i. 

"  . uu" &    ri .•     Oí "   .. 

;   K    i T"»;b i"   à loti- 

(•'•...si-:    r   ''I,     . l.:i 

,4- 

IU 

• fû">' r 

O   ,71   (.'i.    yülymv.ri:^ l"b 

(->0"   L    12;;   tO    Ib./" 

b) two frctiinc 'Ov Oí.; 

1Sn°G ( i ITU í) «id ! 

( Lrbl:.   ^ * • 

71     í': ¡ :   ^r 

.tioa i*. 

,'r-ctiu 

rrj4      o i    1r>G 
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^cgc  12 

"M e 6 

1 

,o. 
ComnofliUo^ QÍ_t2ie ¿V-j^on £0¿U.^ciSa^lt2ílJÜÍl.'2J¿1 

st"-"í;riP 36. l ' u' '•' 

»eth/1 strrenen ".4 u/- 

indep? o.n v//v 

p.r^Liatics 

100. f. 

W/' v- 



'">1 e 

^OWTH^LiÍü'. PS~.--2LJ-S. ..- Ai?. 1J- ÎO 1 i./i-'^jd f-.'f 1 O. 

C,4 Vt'l,   H': 

,i-p:'Op'rl   "..''.:..:.c¡if' 

1 -nr  ' '-'1 -•:'.   *     ,"i   V*   ."»'••' 

1,3^-tiün.  ,Vl   '.«it;;   :;t 

1 -r.¡r ^.;      1   -.  f.  .'>.yl     • 0 ;^i"ru 

-.1 ,»'-.• -t -   '"!   üi-y;^ e 

j...-.,.  -:.!'.•.'= "I   M     '.'• .'- 

1 -¡:¡t 

1 -»if 

LlOi».- 

»f:ü -'r.i.f 

W 1 

-i --rrvi 

I        C.w * 

li--II«' 

î C. }   '  w/ 

i 
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v.l;.  °- 

Cor^-nGJuiou of the  ír.x,io:ì_ _;;-¿V-rl' . i.Lí£r'm />£• ..'.?.TV^ 

••'. rop'/l   i« v.   '. 

1_m, t!t„-l -4 -' t-:.;; 1   - r;z:ri<~ 

]tì,
rj-U-Xl^  t  .VI     ...;.17!.äC. 

1 -UH- : 'ì-'l -P-'-t1: -I    \v,-^;l-i. 

alp>T'-:.i'. L- •'-! -•• '<-'v.;.. 

.i.ri,['-M' ibyl ;• ' *•/•' -i- 

IH. t-^-ri'v L'.yl  :vt"r>..u 

1-HK.Lìiyl -i-i -f'i'opyl bi-.iizc:^ 

«1 -butyl    bv-il-'.-ì"- 

1-rnt.lhyl-4-i---i'^  b/]' ^^aua- 

1,2-(li(j...>,yJ.  li-.'«.: .1- 

1 -mei1 :, !--< -i-. ••  f.'/l   >••  n^iie. 

OUlv.1", 

1.6 

r>-i- 
1.4 

1.2 

1   •» *-• .' 

30. A 

3O.í¡. 

4.3 

1.4 

3.9 

4.'! 

2.3 

10';.0  ,-W/ 

OC cpuroi-,   V'ir.  . ¿'in,ly JJ.B   iu O'iL 

«•LitrJ   tU:. r. n«."   .L'bLr  r..ark^(Uy <Lvv.„ 

Sv-paiv-tivM.       'i « '   *-• 'l'^irui, 

i   ..:C.'J.I;JK   of  ,• p^-lmu;\r  cr.ß^   w^f 

...idia;; cj.-.   Li'.,   r^a^'oc:-  rlV:   Lu, motl'^d of 

tb..   Manovro 'V*n bi   polyn".- ritïtd by   tbre«.- 

rei" Lively   :;impU   m< b odn' 

.-.)   I ìv.rm I   polvrru vizc UJ,. , 

bì   fiv     r-.ùic;\l   poi-TI. ì i 7..' -ioit,   . 'i¿. 

e)  rawuu-'   :.ol\itiv.riz.' t*o.\. 

Tbe  ICC'UìOIO'V u''   t'iv   tLrmpl   ¡vijytncrisatioi is nipplo ma  im^cnsive. 

"%   mil .e-.tlui' w<.i.-:bi.  <v.i  L    rv -ni. ted  c|v.it,.   ;:. 11 by tV   >.mx.r~ ture.     Hut 

nroducÌB  ;-v^,.: in^bcuLv -M-'  S low ì'  t  ."~n  b^K   r. 

try  31 nv-,    "••   >• '• 

^olym, r J. compose 

furi'tu-*- elr-iv -eleo   ;< 

r     t  . r;' ìH e 'i r^ 1 

" L.   bL" '-'£?t molwculrr   i.vi',   ; 

Ib'ii". i.ro^"edurv   ccat«. "-.ci -riti 

vii  V- '   •ofb^i.d  L.  tbia 

j" mol ..•-uls.r -.'».i-lil",   tbo 

i.K.d  ,:r.c   v°-'-'•      b^ì\.   -r- 

:;4    .r a.ica,  nriiu ly it   is 



;v.-\   1': 

c-rriod TO-  ;. I. rui clcv'^d    pr..:E3pr<.,   ili.- rr¡ . of pob^n z.Uian  in rui.aiv.ly 

lo:/  -ir.!  i.'-- yield  .'roi.i   ¡/P. r.io,ror.-<.rc  v; o.il'/     60 ••  '/">    •• 

."•,   -rodoc:   o     PW   :rv,  I-I'-PI   .^.l-^rizrUon  is Rimi or   i-o   ¡.VI.   O.    L'.u 

former proc-Uur.,   -nd   l'      -   W-   '-'-"^-     ' V*'    .    (W^   «       .-o.^ii-v-». ¡on  .,f 

^^oaücru.^icnn;,^,     .    ,,OMPU     1-V,.P.      '        t,uo,ppi'pp 

n   poly:v.rv-   v.n   i-  :l.-eir:.i;:.'J   •      I''-  dvor.r.opu ! i-v.i   t ,.;..> v ..»-••     •••    ^ 

poroiHd,   ,ood    od   i      —^   r,   -   .onirol   oí   '       mol:--   !:inúr  L. •    -  >I>< r 

luni-i  or   l/ituoLrJ   ,    p   J-V   IG   t..'.:"''.        ^  *<-;-^:   ^  -Iv......    -û^   PIO: 

iL   is  c-.-xiñ^'?   vi   "••.   ••tnon:)N:ric nrrnspr-   br „   i. ^   r-.>p>r,f    o/   !   •     LOI U    • n- 

is  r. din. rlv- 'ú \pe. 

'-•o  <    ••io.iio ;.olTr.';riz...i-.-  ir ver-  r-ud.   Uo   i. le     o Uui-d or •       >v 

t'.c pob,-..v. risr.'.ion 'e..„   kr::i^.    ••-o  /.olyvieiio, li on ip.tr   ,n  a-.in.  vloi-     - 

~mbicn¡,   len^-p-v«;,    -e  rcor   ion  - d:on M--,   wü' n  P;    wur OP   two     L 

,LBOBn-,xir   ^osnv ,      f.-ly   lv,-v   -on crol   o"    -'ic    l-.l.-i-  we***»,   is   PO.P.MP 

-i-r,.-      •-   ^M-Y PV   .[----  o'   ' • i f3   !cv!w-o     . t.   ;'•'    followi.rp •     L    G   P' ' 1!TC   O '     1 0'' '    ' "    ^. • '- - u.V.. „: b, . , ...     j. 

M.- '    vol VP.   p'.'pif -P-'.' 

rtl.  ¡PLVr X     rPtv.p  ( rL'lvsi ,    ...p1 

-   10O  ncr  ron'',  vi old ïVOC-\ on monotnoT   r.'vUvL 

T^  .,       V    -   dipvulvontp- .   ;.   •:•   l'-o molocül^  war;.I   ir- low .u.-l  .~luo   L'     •      ' 

lu   -11    • p;t   'p/;.^P of  :.ol. vpri^.lion     i.-; polv^   m   ronn-..:   i.-,  POíUUO.- 

oc    IV.t   ir: Muat  V  o   ^-.Lcd.     1 :.  ic     r .,noloL"i<:r.lly ri0lv-'d      •     only   Ih«   ...o., I. 

nvit, bin   ,ìrocp.d;/.f-  -   v¡^ V:  SI1":'PV. 

'„ G  -.ec.  oQin.od  ,-.   L''- :   '"      v.a-io ^ nr.'  :0'V- 1. rd  >. 
,o 

Mi i : •.•<•..'• 

!   POPI.  -y. 1 "rom id-e   "r.. .io-   uo,vrc,a  1 ^    ml V   > •'.   •:   ^ -r or .ioT   v     :• 

U»  frr.   .iona,   a rcrvn  por.vvnmn monti,   o   • ,coe   in To^d •   -   V LIT.  I     ..•"   "v  - 

Tiàl,   x   ,ljr.Llo-.      P-  r--.i..i-  ,ol:r,^z--..i.y.i   cü^Otv * IOP  o^    f r   p. od   • 

fron  i.'.c  'Pd<   ..^r-tio.i   ir. CPP    1   -   ^'-c no- o.mi   POP  •    •   C   ¡,! <    .'P"UO-     n 

,••>,  '•'.-'.   • Pir-T   ro; 'on-   i-u  o:.;'-ir-d  i'rom   .,'f   inifp" ir'iolc './' Cippa       regio   i'.. . i -i.'V   '- Jr-11-   r°" •f"1 

fr- r   io... 

:e  rvv i¿i «ai-id    'u-.i   f..c  rc^i«  /or:-  '    -ro  oí" di";   pon,  .¡-rliu.y   •" .v-'- 

differtili-  M'0^<ies,   oproduoaok   n,.ci...   ,u   .,./.IO,)ì.I  

1 -' r    -P!, ar'jj,      S   TOPiCrtcd    lo   thcoppl       Oi.T.i'^-i"-  U' mrin tw^.       or exru^lc,   ¡.-e '.*.".C     .ar^o.   -o  o....j-. 
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i . order to polmneriE'   -1"   • 70 ,-*• of ehe monoircr consent.    Vac résiduel monomers 

-Ion'   '.ri'-!1.   tee  mei. eodiuiïi    re  sepeerr -od  '.     dÌ3viìlr.tio~!   Uten   l'oey  are  reeeted 

•K  -   si.ro >d.-e? ionie  i-ol':TncrJ-.••• Vion. se'ter,;-Un  p. oc actio.; pai terr.   is s'torn 

in   ine -io::    e ì~.r' . 

•./.„•i;.^     y      v. 1 K   of    -/.io rcr.;n  is  e   Unni, od  by   Ite   er,c   tir,.-   r en l>e 

"ou.-d   'or   1    .     I '- "' •/•ìo-.l   ?:i.Kr;iCG  oT e   lot- ncleeiue)   t'Cig1 L   (ur   to   !.},A'X). 

,ii'•  .^'••od    .ol ne.r   Ti   ver," peor   fea:   i .   is   of  .10 "rei re  vy   1   SLü   ne  i'.  Ut-r-tc-- 

,i<r.l  M/et cri   I.     r!ot.'ev» e    sever*!  eo     Ir ci   eorijier.Lions  eea   x:   asea   <.o   edvc-ii-- 

1 .-e.     ''us   itsmn  of  tsip   ,/p~   innrov-  -y.o  p'.ysie'l prophéties of M „vjneru 

D-af'til:.."  of  •   e  ^i.-ijn^ •   arn  l •   èc   -leu t>     !-:e:in;;   ir. •"   snell  r.-:vni ^  °r   -,,:- 

polyr.o.r. 

"^j.'ie- 3ni.e7r.cu1-  yr-pliceUjn   ic ..e   e  fiìl.r uith  cpo;cy  rcòine.     ' I   is 

U...11  lera1      j, !.:   /.e epa:-" vcsii. is on- oi'   t^e nosl   expensive  r.cins.     It cm 

be eombned '-rit!.   30-4"        ~>~  '   tye,. °-'    t-erse pol"ymcrs.     Ucearen eri.  properties 

of   V-oso contre "" ".ions r.rt eque!   Lo   L'ose  of iae per    epexy rese,,   >ea.   r]r,;.,rire 

proper tic-a end  ;1   .   rcsisir-ie«-   ;o      ids,   "< ,;--n nid ;;o!.r   -\re  rrUyrtly   improved 

•tJiouf;.''   ».V.   i,rriiRluC".;H   properties ero ¿io"   so rood.     ;sc   polymer '••-.•-  be  co'pl^d 

te   \   „•->„'    r-old-.-, .,d     id ' '-•   -e:   r.-à     /p* e   of  -po:cy  renins,   ee..raeea<ai ' lv,   .fa. 

• L'ìII.'    '"rei., "r!..te   i'r e   '.ieri I-L'Ì.ìL'.C. (Ortioii 0¡ 

L IMS. 

.'eri-n pr^f ••'•r.rt  1 ve..      .< 

r'ie-   „poxy   i'esm   ;t  lee.m   in  ceri' in    .pedi' 

'••    gp fi. 1    ',"., "r  ' ¡.;.;isijr": oi    ..co«.   e-.eine  rare  derived   .ron   the   feet 

y    „  ,;0y.,ir.: ..io it:   if   :   e   •• : a.   "-olyn   -nea.    v:if'   the ceorr.-  resi:   V.r  noe   trJcc;: 

pU.ee. 

'.    ,eovr    , .!f'-'ves s-rrv.jc1   x lv  ; r   ill   strrtionc of   tin.  verio.'s   "i.-Ids 

u ere  .>   il i.;r Lio.:   if   f <-ee  rr;5i„"  ir  possi "dr..      nmUa    xrernoG  ere  Vüc. ir 

rnplir; einer   et   foro of  mirini si cea . e.d   sol >   e.er. 

•e ,1 vely . v. 

.'     "   T'.   >f p. r' if.-riljvr ra- 

ion   of   l' .    eeUiii  '.   S   nO\. 

to   be  r; i ' ted ov ... 

'nr>1ie-i,> .   r.  of   ,   e;je  ieri .r     ,--   iinpf.<-d L.-   l'rc^r poor noir ibil i fies  in 

/lip''   .ic   Bolv. .-">.      ""-.e:,   ic '.•.ni'i.v.-.r,   "   fonaibility   »o  eonol^n^n^e   l'tom 

tal t ,In'-hi   r-oneo-uius in  order  '.o   -Iter   '.  • i r solubili L ies. vury uaci'iil 

r.-cin   in  J.W; :....! V/        .o-pol et. > •; --•• f ion  "u 

rffefl, maricdl.;   t -e-  v.'-ono:rr--   o"   tee   pi'oeedure. 

, ie  •',-free i,ion v.^.icw does not 
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Only  -.bovi   '-'"l       of  t>'U   '"r; r lio •  ••"•:-  l)o co..vorl.. !  i \.o  rosi/. 

uf   the rosici i!   io  oloao-oi/ of or ¡n : 1   inportov«*   .      "'io "/'!!•:   ^ i'/    '"/odi-: 

coll cot ..d  fi'.im TO   ' >  1 0/°/  in   -'•.   firs I  <.-:--^..     ad   i'n.  -ronoiir   v.1    ,lkvl - 

orom/di    solv¡/r!   ""   io   lOO"      /•./;. m; .f '   r   ..'••    pol ,:.;^.r iz'-t. i o ,.      '   roivonicni 

use   oT  idrso m  tori'Is   is  not   ortv    loci  y  -   /      pror^o ; .va ^i/c/1   "I'ovn. 

!'.o  pr; vilA ' Ì   Oi^dlion  JO     Lhor->forc .     'cchoo   + /•"   ^'oducliOü  /     d-oo-' 

r- sins cw :.'•::;:;/ -   •';  foi    'i11'    '" '"•< o o •-rv  .•udr'nonnl   e:cn,-.-isc-'j  •;' «-o:   i/o -nouu    i.? 

onl"  1/12   lo   ;   TI  p--rl   oi    ' o  li   . '    ìVTJV    ^r.p'io.i,     1 :  do, G  OD-/  r   ..fo«, 

usiner  ll'o  cimplo     <".'    iques    'j,„lnod   -bevo  ond    iom     c,,e rosi IE   io    . •'• /  th>d. 

produces monz-ìijo   rolvm       vi   ole proceso do. G  exiot.,     tn onrll   'aniir, xi^-tt 

òde.   licf'id  fr/o: ion  ora  o.'l,'   lo   Tedi te!     ¡.   foul   v:l,to,    \'t  eoonomv   of   «hu 

•/"ìoleproduction    li;.e moy '/e  ;^rluon/-^d 1:"  tdc  poi /TV-ris; c/oo   ,.,o->oo     is pul 

?.;,   "'/  od. 

xvertio."   .o   di     c.oi/d   aoescion •->"  /lilio.cio    of   L';c   co -products,   oliere 

is   .notier    .spc^L   of  t'. .   pro',.Urn oat 1 LO -d  in   l'ois  polo r  wdic'    mo.;   -iso bo  of 

import-noè  oometimer,  in   som      d'  ido  1- r osi,   .  d ylo   '-:   'dcorr..       Il   •..ho prusr.it- 

d.=y   tooli.oolo-oes  »ore   l .oc-. oeoorotio-   o"     '      rampono;:-s  i:     s po\     s  sloto 

3   possible  "n"   tf-.f.",   •'"•:;•   - ,-o  aiol;   ;     loaded   io   ìesir* IL.   pro^o, iioon.        ho 

possibili I-ìPF  rìinco-soc;   f¡'v su^tf:   :.'••• .xistoo.        d' e L lysls  poi ov noiv 

"peciii^ll •   oro   or "nere  òg»o..   "ompon<  ito   ;'i o:.i   "  .TV o  m." t •//.      •"»'• ' 

UOV   lOTTi'V L    OÌVOD    .ir:       lo    a/i'dOSS    P^l/iOlO    • \ OH    '•'.j'îi-lll !   1 "    •''••     '.''ole 

.'Oi>o  p'.  of  olefin  ou/   -    .D.i.        !      ' •'   noniT ',    ••    <       . 1.1«- ' . • 1 '   3<n-¡r.o  of   limited 

rolic-ioon tv    i :" ;     devio   z  .?"   •- -.   Il   ;o   ex   "      ) > orp' -   m ••.    o"   Mo 

p   "r^ìSì'js'i"  o] o fi o   'Tor"   ' ' "•     "      ¡e  ": I   IT. "". í   '    "  Soor i. •' ¡¡ i. i .1   r  •   .   ' i o. i 

ii   i ivo situent. 

or'oc-ps   5 os   .o "   J; i • o  dr."j    lo;   o.i   oi.if     •>  r.   i i   : • o.;,   /       >li-v> 

• 0O--Í  dovolop*nc .       od      'pli'-   tioo  of   I'.os«.   to'-    -olo^ifo     :      •'.'•• ft1     ad   .ic-'.nnt'.r.y 

1 for   ''le r"ti-i/.  1   °OM/     ; /,    ^ r'   Ihu   ;r;ull   pi   .    o. 

j oot'aer  co'ro;u   ?+c'l.      o/oid d   "jo   u://'   o   o-.   -.   I/no   -•.:•••<, i,      o,ur.'ir4;; 

i to   -.:oli-i'O'.iadcíj.  osuim/too,   ili • dom-iad i or  o'.   > 1 •... <-   LO    1      rìrzl   1  <"  d«.  *./ill 

1 oxrerd r¡ ". /   n..vs   • ' "   roqairornc/ '. s   ."'or   its  toprx"r.¿   ( V.c* d  on   I.'•    o pi  oo;. 

1 -onli"-i0.is:Qiooi  lo-d,;"    '•'•.      .ons.-.j'-enM;/.    ííK   O<:     -a;    : i :.n  ooaoi;. ilitir- 

I of UE10-;  U.'   co-produrco MO/  . lso    <ffecl   if.     ¡ oc'    jlonon   J:    fo. L/r^st   plaiun 

JL 
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-..re r 

' !orks ï: l'crred   i, o ia   '.v<j "rosf. '   /   i«r i:;,     enn. ~,: 1 out   in the 

''..,) \. -T -:riv   ior tV  01' -fiaAl;^; • i:: ••.icn   -i t]       <3(;,.rc''   J.nsi t,ut:;  Tor 

7ic il .stars   ' .'] -air--  (p.^-pcs- ;.       Nc ho., à Oi   tV;  > pcrtmc-nt   is 

"--••     .   "j»~.'• •..  investi ;   lions i.'or^   c-'.rricd eut Ijw ^r.   T.   /-.rodi 

-U'.ï" l 

i. "lc.Eij.cs 31 ''347- ^'3. ( 1^60. 

'•'   "i   V-c1'.   "TT.   1.3 

,ro-i   ^i  '"^mi.— l     .'-.v' U..   3<!.Ov6"\    ^t.i. 

^.      'u-o;-.-. r.   "-.mi-I   \ .-s  ''   " *'  11'..   
;U ( l'-'ìò.nc-t. ). 

'<".     !'!.    "ni".' r     T,       r-"(.li       .   ""•••-•    ne.   '       s;iOi'> „ 

<\ nç.t-c.r pr.-rx:'-..'-.'.   <-.  i' -,     -,  ••.:-.   iiorl    .^T¡^?3í--..I on ïV.cromolccul^r C: 

*". 
'"'• r.is-'.;    ,     ' :rlj:">„3       1 '' V\ 

^.t:!-     ' .''-'.     U'TÌTÌ'        '.MC    'ì^,      >    Jw.C,    p.     3^ • 

;.     "i >lr ,"-      --i,./»••;,.- •.•i....\-L-.tj   ->^.L(.7.î. .-  -">r.-v.licantj   1A.411. ' 1?63). 

1--.     -•'•if.ii-r.U -  - -t.,.- - •..-•IR    ^j/t '.333.(1:67). 

11.      '(.i<-   :f:yjr.v i:\ir;¿\:   •• t     .. .TC¿Z'..">m\sr,r- "Cu^owiwrr. >  '¿'    and r/11'~   - 
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