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fm  so?; i. "'X^hi^a    > TiOïBBni   âHD 

DIHTD3 

.•y-'y  -ft   i r3CBTJTYi,TO    AJD    FOlMàL- 

"   f ?  »I OBÜCÍIO« 

Complex iïr^.^ti' ¡'.i on? »imod  at  working  o-.'t    he methods for ieo- 

preñe  EY   *>CTrlr   ~>.--   •-'staining  isoprene  rubber v?«?re  started   'n th? 

ìrclal methods for isoprene synthe:*!*   ' "*• 

,-u..->  fr:'-'''].''^..''^.)   ('1iojran method) ; 

:.:    ,".jp'i^arti?   ai-'-ci   ï3Ja.nylenen; 

•.:.:•:,-:. v, »   -»?'   ' •-•?  ili morizatio»; 

»d e  .   ; ''verr':;    i'-thod); 

'*  •'':•>." • 'o'iyttie  ..''v\?.etìo:i. 

USSK  in +•>•*.  -. ¡n- :p^ 

At  pr.  :•?" > -   r i-.ir» 

th« foli  ~', 

a) i • , * :    % >• -   Í; 

b) i'-1 

e)  ì. •.•<•- 

ù) iro'i - 

Table   I  .•:;•- 

T*CY    ;--v. 

proporti e- 

-  '.«r   t-r" - ."ir".  :,y  0*   ii.   L-itvin   ,  K.  3.   Solo - 

¿   .JTV-V    oono^raing  ivJ^tive   production oont, 

••;.'••!•";r;l   ir?f t<aerir,tì, and  anergy  consumption in the 

manufacturing f<x   ¿sopr^n»;   by differ« ni;  met hod H.   In spite   of  so- 

me rel'iM""       i-  of tne  calculât ions,   as  yr&il  ae the dependenoe 

of the'-r -*-vi'. ~,  oa the  price  of the  raw material whioh in deter- 

mined  *;y   i:    •.  conjuncture,  while analizlng tais Table on«  can 

draw oe?V-L^ norluelcna concerning the  relative economy  of   the 

aboTe  Q8 n t i o -e i   u.o i, hod •>. 

Fir"-   <• "    1 *     *' •-•»  ^ssic Chirac-f.« ri 3^" ios of the four tra.;, n 

methods av;  n**r *r ••».   3c,   fcne J1 fiorsnc-ns in the calculated 

isoprene  ¿.roductior    ^-.,u  do  n^-   »--;-_- _^n   PO-25   p»r cant.   T;.ie dii- 



f*r«BO«s  in proportional  naplt»! inventarti B and  **n*rgy OOM 

tlon ar«  :v,ro   *ivid.   toi^d  an  there   •:-:.v •e< > - . •.  - U *   ¡ne **o • 

of iiopetitan-?  Cshydrofen-iMon an«-   "•••    ho.,U    • r-.^v-'t   propyl« 

raei   are  onnuiàorch:   i-o    ^   .¡.esf.r   Q-: > •"   '• 

Table   '. .   Cor-^at.-i   .,M-V-» cr*l     r     -r-;-om:. ;..l   c  areata." 

of  U Ll':f i; r# it   :nr . hc<* "    • J-»ï    Ii-0,''-r t-ilft   Í"-ro-MiO tton 

Ho. Stet hod  of  proci soli: i 
, . i • r   ' •n-   I   ci an        !  conauw- 

i   (fri * r    o    ra    J J 
i   fare     o  : :ei j j 

^ovr. :¡M 

Prom isobutylane   •"- 
formi?! d eh yd*: 

B)   in  the  productor.    -, 
of   i* obus y "'ene  by 
i B o bu u a i ¿ti u t » ly (i f o- 

b)   usir^ iéobutylene 
o ont aini TU!'  l-n "r. 
fraotiorü   at  pyvo 

iBopatitane  eft» vi v.:; •< • ; 
ti on   hy two- *.î \íV> 
diagram 

r,» 
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Or thí ••* hp«,- 

•Sthod   -8,    Pi1   ;   io   '•'••'.' 

other n^th^     ,     ;   '.'• n. 

rair ma" --"ìJRì 1 .1 ' - - - 

tik*n i..t :> A«; ;j )- ' . < . 

ssesaofl  **ih' r  bl;-     »• 

The   dev" ' :   "v   '' 

ri."'i'itioïi  iip'íf   •;•*..   .;- • 

I yet s ht*fl   fr ••;   -.     e   ~* 

pol ymero, 

The  ui!.'  e    *• >•-  .jj 

o'it   oor "e ;• 

,   a ne»   Ci-»*': 

:"0"ìa 

M ;     r.  i fa«!  f^hf   table,  the dioxfcn 

t..•'.•.*  - ,:••'*••!-• f-   -ìS oomparsd te  fch* 

„/' " - ! ••    • " +•"-•. r?  method as  we!..  a$ 

 .f?'!1 lallt tee  fe- - 

,<f  •.; ' OXíííJ mat h od   r¡o- 

s » 

*lo 

u3,   whica   no  3 

rubber. 

The g-o ' 

b«rs le tatcl f 

Tj.ie .«ta ,n •'; 

pino«   1'"1''.!''   t1 .. 

:U» 

-.-;!•••• • • / • ¿<v!'i-'..'ne püi.j '"•- 

- •• "
:
H> J':•... .lor-Satia o¿i 1 •• 

-, ,w .e .'        "4    1 ¡i '/.ht'jîiatr;'   of 

"1 i-   '.•",   possible   to   -• )Th 

.-.:      •    .,:  .-1, i-pcl.y: •;,      . - 

'•••.•;   íí   ruó ..a:'-.--'  as nacurai 

i    i-'.'*,   p.r*-   ,r   /-.fi   ¿n 1*lit * "•  !".:.'F  iß not i••- 

. . '   ,'•)••  •*/•.   V   anni... ! 

production  of  .'o1 v • -v>n:,f»r.<*  ruM-er .••«:••     •   : <*   £«••   '   thousand 

tons,   ..h'l'i      •       'T-   : •.   ;.•   .,0  «ìOUUì-'ì.   tr    -»"   ":í.,U¡-an-   to ITS,   ch« •'   i« 

to   itioreas*.   '. 1  U'  ,/*-•?'-.    -r  rà,ore  t rw* : i-n-, s. 

Tab1"   .   ..   Th<5   ^0   :a  annial   iro^j.-'-'on of  synthetic   po2%.-».«o- 

nt'oi.e   r<t.¡>:t'   '.ne    T'VSí?   : .-••   :".-t   i  »eluded) 

".T íí 't'.ii    cut torss/yeatr 

1^i 

1964 

-' * '•> 

:0. 

33.4 

53.0 
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A bri«-* -* '•-' °f Itovren* father-' s baned oa itobu-cy- 

l#ae p.r-"     ••-   -'Oí'^IA,   ocîufisroiall/    ira.  -.?-•.•'.:.;. r¿   in Ü3SK is  gl- 

Inters.ee.cti   ,>f ah.   M  with í..CMíí]I.un/do  yield!¡ig in oywlio 

formais - -U^x-i'M*  ,;VìUO^   .-^aoUov   "orme the  baaie of the pro- 

0801. 

Throngr   ••  ^iytic  ¿^ckU^ of d. '.oxan.i the corresponding ul-^t 

hydrocarbc. t» .a-  .t*crat".; 

During -•.  l^ntt '-ì-'-M'K'   oí   time   /tan:'- ,vùRoiali:iî3  oonalder^c1   >.!>< 

dioxan nti4-ht': ••*   "C    '.  /.ria ,i iv.  (*»!•?   fco thi>   oosüparatlvely  1 /•'? 

selectivity ••     >'•:•<•»    •«•••   ;,.w-   ¿nò  *b>»   corpi ycaey  of the    '"."/••/ 

diagram.   '.?~>.   i'o.-   ^<   i^.i   ,    .^.¡n:..,. -   4 ....ííí ,.,r..b   ^cu-lio i*k: .•»Tundal.-     . ;i 

Mikefíkü.   "!i--y    ::'r.   '  ••   .¡c-gsibi iity  of eanr:croial   production   >£ 

dienae   :«v   lvi"<:~*   reaction  wret.e:   *. . .   in vi*-» of  the  low yie ;    ::, 

diolet'ln   ay'"ícréais*   -y   the  above  n,i CM   • \\-->'-^   :.;u>buiy lens  and   .'or-- 

r.aldehyd---,   :-   ' '' .}   r.ov'M   not  avjpec   r -rt.lo.w-.à^y -iti.raofcive unless 

suoh dioleflr»f« CAí«:    ist  be   produ'î.:..!   '/  cv*    •  ^'ins.B (Mikes* -*  (. 

A.,  AruodJiiu   *,     C-'.e/n.   ir va. ,51,">0:>( ':í^ i •   ¿awovur,   the  oor.jr- 

olal  e~.per 1c it.".     showed   ..Iis-l   tue  aioxa\¿ -»athod   i« ah 1.0  to beowiu 

One  of thf»  :i.r   .-i   .-awe ¡r.-i «':   ie^prero   r.YMt>.vi:«íie   In case  the  regula- 

rities  oi*  tb     or cor is  .'»?"   f hv^ough;.;/   i r'v^tt giteci  and the e¿v?. i.- 

neorin^  probi-v¡-   -;?'<   3c;.v-o   '-.he  ri .-• \   vr-y.   ?re  rrethodioal an 

teohntoal   ba ,,",)  o:  t'si   &»-c -f.;ì.« nave   »-oe'.i Investigated  in the   Jí'iS 

by w.   I.   Paruerov and  M.   f..   %mt.iov starting   r,ith  the end cf   ,U 

fournies. 

*The  USSR a"* a o  Dossesaee  operating commercial unita for manu- 

facturing  Isoprene by isepantane dehydrogenation. 



,.45,i   ,,„.í    -,   •   --an^facture  of  isoprene 
In 19r>4  .1 3<!jr:~t">v.   nini   »J.—   -   • 

•HJA     ••• ;-  J e,   M:, ra.iüii ii?   the   ^ ';SB s 

A!    -.a- u„ -<:,Oi.ii   w   •:   wor'-.e''   ont     iv" 
fro.ii  isnn-'ty':e v.»  •*-,( ' 

ni;  whirl:   the   lutai'.'  "•'•.•••-' 
,   -x «j   r     „•»•»  ni--   ^OM^Mì.   In  future  H prc;ec 

j v« ... •#.   - it >>ier  w\3 d€s«? «.^",*;'.i. 
of   im  pi-nts   i.ro,-....o1r:R   -.flor-rone  nnd     -^'   *•   ^'••-eI 

as  s  re-rrlt   of the   ¿oint  worn   o.   —e  r   ><« 

doaiyni';.?   o r^. . I-.A,¿ on.    . .*      •        i 

by the  *nd   c-r   1*6".   The   hsfuc   tecî = ;-.ol ^   • aJ    ._r,..ru~ 

«»»*.••.»*   in   th*  r.ooi-1'/'  Minili y ùeve Loped  c  -ur.t- pro^egf have   l-ion pate^ea   ¿n  tne  rou   ... 

rie". 

ramile!   to   .he  Soviet   r^ear.n *or*  to  iesign  the die* 

,..„,,     »r.»fi'Oi   "nst'-uttì   of Vetrolau" nwthod for   iB-rr^e  syr.th^i*»  Fr.ru..,    ns„ 

(IP^  v   -r*   b-en fru..t:u   ,y  wrklv  at.   d.e   "^   oblara.   Tt     s 

„   .„      . .... .   bv   :>-   —;-.iî-u'e   tnnt   :oany  of  t.-:e   In- 
seen from   the   p'-ip^P       ->-» ••   oy   • . . 

.     ,      ,„....„; -..-,  oí   vv-   fr:.Mich ptynV.-eai^ differ 
portant   tr-omi.« ».<vi • •' .     •• 

n      - f>f(    •„-,« ,      ,     «      T'.-e    .roiús-.  o;   Mi«   French  In: 'Uu- 
greatly     rora   the   .-o/   .      '•    - 

,  rt   — .-    .   £,i.    ,   urit.    •'-•«a   proceaP  alac   pon- 
te  fc">5   ^-.ì'-Jf   ti', steri   ••*:.    •      - >il 

i.     -     • .   H !   m*i-  ir-'uRtr: •••!   ocuntrlea.   T* > sensori  ..-verni   ^.iter-.ts  ¿n   the   ma... ir..ah.. 

Prendi  t^eavoh »oncen.  have   înv**•   —"1     -   ->*«*"  ^ 

of   th"   prooeaa,  especially  ita   ;'i ^t   ^ 

The r.neji^iatrj^J^«^^ 

,,,     4.    «. "   ^   nr0Crv;3  le.  tr:e  interaction of  :..3obu- The  firat  stag«   o.   the   nrocc.d 
•IHr,. An  h  /i-diTiptlivlmetaàicxAu-1,j 

tylene with foroalrtehvue  reaultir^ m 4,A amen., 
-  A# q^-QS0  in the  pr«seuoe   of 

(BUD).   It   proceeds  at  a   te»aperature  of  3î>-JJ>     ^ •e  P 

aiaphxirlo aoid as a catalyst 
Hosoa |H3 JC,    , 

2CHoO  •  1-04% ^J: W H3C-C-CH2-CH2 +15ko«l. 
O-GH2-Ô 
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Oa account of the high raaotl**ty of •';*.. co«?on*m;s, *K.«*«i. * 

the main reaction a whole number cf ni^ r^oUcnr. ¿*>u !**• • > 

well: 

a)   Isobutylen* hydration ' le -i  ...s 

oohol - trimethyl' srb:n    1   (T^). 

Clin 

i-C„H8 . H?0 —?-~~ !hC - f  '• OH    <TK) 

.- »4 
b) Reversible OU) hytíro rain risulti*« in 3-*ethyla«t 

-1,3 (IBD). 

H3O - ^ - CH2 - €JH2 • H2i — HO -CH2 - CH2~OF - ?Ho •   51! 

0 - CH2 ~ 0 (.^} 

0)  MBD dehydration resulting in  the format,;^     - -hrci  i3' 

©•rio isoa*ylene  alcohol*».  For e^ï^' 

ïH3 -liiO *   J 

BO - CH2 - CH2 - ÇH - CH3 —— '10 - JHg - CK2-CH « C, 

OH 

d)   I„t.rMf.or,  rr  ,^v,«W   ---U »H* fow»id*:ae 

Matin«  Ir. three   i.^-rH   -«''   ' "^   ^ ««»P1« 

¿       ¿ O-CHo-0 

•)  Hydrolysis of ilo-n alcohols with tue  formation c?, t^e- 

atóalo aloohols: 

CH3 ^H3 
HO-CH2-CH2^-CH2-CH2 —* HCMJH^H^Ha-^-OH + ^ * 

0-CH2-0                                       0H r 

f) ïriol d8h^drooyoli»atioû^hyfiP^ »Ve'ohol •: U< 

bala« subá.oted  to dahydratio» yields in methyl dlhydrcsyr«* 

(MDHP). 



7   "" OH-, •- vf*,j 

J 

On the »hol ß  :-e -       &n   <     ì»>, >on, .^   -i .   •> 

reaotion rIr -u\¿. 
.+---ü.-.  T-.-    • i j v.-n   to f orrsalt'-Ti 

The  Beif" 1*4'    .V   c        -'-'      **'   *'    ''    * 

de  amount.3   ' •   ..»-.--Sv/*.   HU.<   . •; ..    ..-%. 't.-   ,    - 

,m„     14 .•-.->,.,.i   . -i   '•»,,»<   ^ri-'/„*..7fiiì   ¡,r...H>;.iMante  amor»*: 

the b;.< -prcu.!c;f,, 

?*»   SCOü-K;   Cage   of  procesa  -  the   selective deoomposü•••'>:*   *:i" 

H,A-dîm-th.vl-;ta«iiox»n reauUlng in   ene  fotvuhoion  of  isopre :.*  - 

prooeM,  in  ^  -.oour phase  en  the  h.t^o.oneous  catalyst   ', r.K- 

ture  of  ncid  rnn  niediur. öaloium pr.us •)!.vt-s,. 

-?. CK- 

cr.X^Hz - 0H?»c-in*:-L. • OH?O + H?o - 31.4 -0.1 

,4.,«v   ^o   ^•••>    •'ii r-.^^íii.   Into  isobutylene 

-, ,   •    ,     /   (,,   T.«-r-"jn   '• •- t;<-"-tL   to  tii« main reaction and  fornai'lon.'^.e       Ine  rnac     on .. • 

of the  first  sfca^). 

Isobvtenyl   circle,   ala*  forrad  from TIMI) Is usually  présent 

in the  oatalys^ea  o' t.-e   second   st.-i^.  aa well: 

nil3 CHì 
I-ÌS-CH2-CH;) • '.;K2»2-Cïl2-CTi20r. +   -íp0 CH3 

! 
O-CHo-0 

Alongside  tto  above  listed reactions  the following aide reac- 

tions  proceed  ar. well: 



a) Formaldehyde dooompoaition 

CH20  * (Cri20)n  •- H?0 • C 
polyœore 

*) Isopren,' it-»-l..tio« t- f..« -'•" Cgr... OL») 

»    " c 

       I     i feria  others. 
2CH2»C-CH*CH2 ^H^*y*H* 

^3 1    „, 

,« WW-tiW of Isopren, at th.  oo.t  of for-ld /nyda , 

Ä -T   „.inni   Ue'e  of  air.^ i-ines.  Por  example: 

«) jLr mtor.otl.n of allena- with for^d.hyda to 

farm hexadle*n«a. 

por example: 
CH3 

CH3-0H!CH-CH2 • «V  HjO-i-CH-OIWHa • H20 

.)  mtoraotio« of isoprene  -Uh   r,«».^  t. for., „r.n. 
•""îh. Ï 

A, 
H20      CH2 

H2ÓX   ¿Ho 

00«pounds. 

CH2»C-CH*CH2  • CH20 

5 

0 
Mathylenatetra- 

hydropyrane 

*     «  .-.tin-i relative   to  isoprene amount: Tha salectivity of the main reacio. reLative 

to 82-83* and   raJ^i**   to  iaobutylana - »bout   10*. 

•   ,-•?  th*  Flow 'Piairain A Brief Deaeri, v. u.    of   aia_ "  

^m^'r^"-^^"- '«"•'""• Mlns deprivad oi 

. 4 4   4 1 e* 0f «nlphurio aoid, and liquefi •athanol, containing 1-1.5* 01 .uipa*.. 
3d C4 



—   *   — 

il   i a  J  ray .'ü > ,   * :ti •. ••   «*J 

»..-..• v   ••••av)ír-ií..uj,ti   Lü   • nr.'!t<i.    "'hr'  t! 

>  ,,r-laj.r   ratner high con.. 

....•ì!:' on,   oor Vu ri r. :   i * 

'"- •   the  ''•.wo   vie; i,jr -'•; 

i;-*n  of  i'orav  ¡;c.5 • ••;-- 

niu:-? :icnt   siixiiiA  o"   I;;- 

.,h;-U£h whl':h  water  At 

actor  system  v.arcs   it   »••••i'ihie   ï. e 

r>r the  both   -eagents  ('¡P  *-o  90-ii3f ). 

ïfco   reaction   '.iqui.l   nnnrú^B   oí   t.o   two   pla^n  *:   w«H : 

• -..  ^;d  or¿anio.   Processing  of these   vrr.^r-  pr-cris  a.   :.- 

,-->*irt   t.icr.nolo.-.L-^l.   'in-3.   ?he   orrar ' r   ,hi?e,   '^IriK   ru- 

w,ut.-v  ,-,ff   UriQiveci   formaldehyde   a-it'   arlpm.rin    rcje,   -nturr-' 

"a'-'ti'-inp  oo'xumnfi   ^o^,   \v:vr<- Wri'.T'r     . j ?i". i; j>arac«»rt   pror   :»?' ».•. 

5. rid   roro   heavy   t^pir:-* t'• •• ;. 

'"he   w&te^   piras*   (>a~   '•• 

.ton   Tt.ir*.'   .   -\!'U»-/   :-V. '     5 

hrory- .;u..i t>hur...c  .icid   n. 

n-'f   V' i-   v.ixt')?»'    oi 

M:V' ih«n t.,e wa ! f > r , <.:- 

':V,3e, i'íif» high-hoi J • nr 

f*e osr^ted   fron,   t. ni n   li 

.     -•'* C    • ;; lì    UfIÌ >iîà<.:4 u .    fO'-' 

:;3o:v-r'    • n   -un* '-•    '.Í qui. 

the   rescue   ^  ùir^-^r;   ini--   <^e   ?»:-n   a^t»*». 

?h«   cr;:ol.inf:  or " - e^n, .ldUxar,~r=K: Uf le at   Pr^o«-eds  in • 

-ty, e  reactors. 

Tne  uel ivory of  the  required  ar.ount;  oT  heat   :s  ¿-vr-rio 

'v   introducirá   the **£*> ''^d   r,i;«air-   ,nto  uach   -.uc-iir.. 

In  order   m  ...aiutai r.   tre   catalyst   ^"tWii.v,   naaM   qua 

o*  T.h08ühurií:   a-u.!   are   u-trriur»,«   ir.to   the   ration  «one. 

»C. -fraction   of ^r'er   -i   .rir^  ^  isobata-   dehy*ro«en»   '-. 

or*",-k'ti/:;,   i-> roiy»: •••   ft ,t.vñvy)  -.-ui  be  uti.t/.ed   .'or T)KTJ  3y •»  - '-.¿. 
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The preoe»a oo»p-i«fs the two alternat« oyóle«: that at  -in- 

tasi; and  reg«neralIon. 

DMiJ .vaporatici  Pro< i^a  In tae   flow of rigo-ous ite*» iu the 

Wirator.   Then   fche  chai*«   H   overheated,   ¿ilute-l  with  etean   and 

introduced  into  tn«   firs*  reeotor leonon.   During the  contact   pe- 

riod  the   temperature  In  the   reactor section  la held  ir-   the  ^r?«. 

from 330° to *0CÔC, accompanied  by  ^introduction of  orer-sa^d 

steau. 

Bue to  ooke  deposition  o« the  surfaco  of^he  catalyst,   V 

' activity  over  one  oyole  somewhat lowers. \ 

The   oat'iljet   resenerstioc  consiste   of  ooke lurHjOg^ +*« 

stream  of  air.   diluted   *'*h  •"--""       à'^' 

}9  a  result   of  i-o^ct   fafi   v-iensation or;, -taina  the   - i.w 

tien    liquid     ^0:13 LÜ' 

ganio  layjr,   Vei 
...     -A   ' ?   .-i*. • .    -..-:'    "rom     lobd-- 

roctif;-'iiUi  cojuiri r -•-.,• ^;     ^      "   ••   - 

tylene  and   more   «neavr*     -^1i.   Tn*.   otteim>d  raw isoprene   ia 

selected  to snore   soir-ifie'.*   r>~,ii?K» 

?he   fact   t.-ai   iao/.rena   U ^       not  accompanied   *i«   olc- 

aa-boiUng  .ompounrio  (as,'.-  inctanae,   in   the   Pi^eee   of i.p.n- 

tane dehydrogenase«)   1.  a  uharacterieti,   feature   of   .he  P  oceaa. 

A. a consequence   It   U  comparatici/ eaay  to  o^ain üirect  , 

tue monomer  of  high  puriwy.   The  water   layer,   containing fc-  •l;-.d.- 

h-de,  BMP,   unsaturated  alcohole,  aethyldihydror-yrane  and  t..a..' 

Amounts  of   othar organic   producte  la  prooesaed at  an  Inde-      .-+ 

teohnologival  line. 

Tlnreaotad  ÛXD,  containing  lcDaaylena alcohol Is recycled. 

Iaobutylen.  and  foro.aldel.yie  ootained  «e a reeult  of  oraoking ace 

returnee  tu trie  fii-ît.  at&^e. 

.-   tH-.   v'-.-f;;:   órenlo  and  wst^r.   T>.     .'i'- 



Table III lists   t-*   lypicax  qualitative oharacveristi.. 

ttohnioal «rade isoprene-reottficate. 

Table  TIT 

Ho. Component .aht   per oenb 

t 
1 Isoprene 

¡ 
* 

! 
99.6 - 09.8 

2 «-'ÍFuan;.'] -'-ne i 
i 

0.15 

3 ^-löof^aylo ,,e 
1 
i 

0.12 

¿i y -Isoa^yl :r.e O.oó'j 

5 Io obut.viene 0.012 

6 C ar b on y1  o - '-• D O un»; s 0.ooo25 

7 Cyclopentadi e ne 0.OOOO7 

9 Aoetylenic   co.npc ìuno i» C.00013 

~——•——           " 

Utillr.M-ion  of   the   ny-Pr^ucts_ 

The  major   ^irt   of   -v-produo-s   *-* 

Of  the   process  -   in   DKJ   rruduc   <"•;. 

in DÎ*D   ayntJles:.     .^rn)'ito   ••'  h'.-;. t 

taininj.; copix^r. * <-ne,:v,o truì r---- 

cyclic «thern «r;d ^r> o;, i '",x ~;'•'\ ?.'• 

duct3  amounts   "•     •?''*-'" 

isoprene-rnevi !'*•-< v«   . 

the  solution o:*   -        " 

Of  h'igti-riv Hn¿   ''.v-.'-r-.     .   * -  a,. ••»>., _: s    »l-oar 

tai ned   isoprene,   -a. 

of the   process   *B  a   ••'? 

r., 

»,1   in  che firs* 

'   pari  of by-,- 

f.. r •• .\r  •;;   oxjr 

,i     -   •-.' i,   Mr,, 

¡ariti fcy  r-r   thes . 

••,   "-a't-d   at   Uo 

•.o  4 30-400 kg. 

.-je: • ^cd   Ut Ti 

l ,.    rt    tic   i  ..     •-• l     >    • 

:.iii.lH   Mi'nat&ntially  iraprova tbe 

*• \  tr-0 ! \   ;) 

n cri: 

'.•     K   íl  1 

ptO- 

eC !r.af¡ 

•it shoulG oe stressed again that the »»in characteristic* of the 

procesa Uvea in Table I are ecUmated *Uh no rcG*rd to fr.p no- 
aibility to use  the  by-products. 



tñ «hoatoal  natar;   ->f   fcMo   product^  in 

,ir: 

'OS 

» el   ^h^i i. *,«.íC-":   3e-¿' 

i iic! 

tí* *yt* 'i 

'(i?.    ... 

iso 

o« ? c r      f 

tia-   ., .«- 

ha» :>•*  *. 

9*»  r.ly     .   8 

Whi'^      . 

•e   - -«r    i -    o.-    ' 

is   I**4 

a di*fi     if 

the   .'r   ••.loro. 

tial   .;:'-p:ií. 

me       '"  onf^.t.-» 

in   ' .-o; •••»n»   ;: 

nur :• " 6 • •    a "--, * • 

of no  a  <-*.<*' 

o*? 

oduc* hr. .<nü  fs<~  on. 

•;* 3   =iB   f 

¿#v   ?*n.l   ct ,arn. 

•cu"'iüg   t*""hiiicnl   '.lltu   ©*» 

i se.'  an/   ami   a-i\"'. *.r.g «atir **• 

ft 

5 "•!        " «1    '*>"<" the  flî-rt direction hai     »t      mu 

:hr 

•ee * 

: t. ir 

- *  • ,»"ij-?*   compound?)  or s»t   lea st   eie j«-0- »  fi     - 

• r> ;. -   j.^ri«   e - .o;jrv*. ?   f^oi  '.«chni^i '.  mi; :ure 

•    . u ;• 4:   '•   np'.iiw^   vù  •"tp«-.civiì   or ¡rat. ->n.       •« 

t     ••   ,--: •*•<;-  se-*)*-  O>-ììì-  oí L -y    :o£pcAnae,   lav of 

ï > .j .•:",. .    1 i,.« .i,   *i?pi,ra*. to.i  cf  the  ab. - 

,.-"*:*'•! ...,i     avi"   in  high  v*aoi m 

, ì~   ^ y-.   j.,ñ>'-   ..-*.:'..   . .   .rover   to  D# 

»• •        ^    ';•>   fi-"      "••'*      .*.h«   f r*,: ¿J M Ut lea   te    ufi! 

-  - .'•     iu   ••    !.'»,--, i, :«s  L-oisper-tci**   with its   • jter • 

•'„H» , nef. •.... je- i;V'ìf 4y  fouru:   v-irianta  to  u.?t  r   - 

»        *->r    xa&;'^ ,   *!r9 may   be   US-JI  a.i  raw mat* *lal 

1..MÎ ^r  la  ine   --rodurcion  ci   sona  ritABii, 

•.-   -a   in-!   a  uorapl*»"?'  sol >r, i or.  of  :.h3   prc'^l^"    i 

\T   -d  o    ..tilization of  ì.iftì-toi' in--  hy-pro  •• • . 

-,»•1, - wi-      ,   -n joh  greater  auo  O¿R.   It  wae   *3U   '     ?* 

» -     "-      ioy.'frin<-   *r-.-'-.   ' V.   - -%'ani e  layer of r« 

TV CS       rt   ì *ì       -* ¿A ¡«id   In liirins aa £   * 
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tilting revert  -  '<•   'o^-: «;.   t *<»"'-      • '-•'"'- •*'   ¿  *:hç  & lo7  ore" *    ' 

USSR Industry.   . •   ..-:.   i-   •-*. -   • - -i! -r "-':i' '1     •.'V1 i (•> *~Tîi.:.'     1/-'". 

r;'/   t, " e h r i c &**    rv 

*;•••-> ;*. i ,r\r.   w¡ :. , 

phenol-'or^i^'-r-/ ••    -i-.,   •ly^nt    -   ~   m: n,;.   low-svür,   o* in*:   '     llíi'a- 

r*nt  r^a-ünr   -heio  works   have   not   cot,   •" r; io   :ny   jor..rT.¿.-rcifcí   -       > 

ration.   Or;   the  wl o1 »,   taking  inf:c   ¡*^r.?\i ':¿ nt ' •   "   ' >-        :"-:"     '    r " 

ciyot?->r.   r>T   'y-:<r XíUC'j   ani   porwr.   ¡ nv    •-•.••       -  •' •'•<•.*•>    "ort »   ':   • -  •" 

de my   to   ir "•:,". use   lh!.'   vo1 n:r.n   ...   .   •• 

ructlng   n-". v.   vla^tn),   'v«   aecon-i   tre.'.;   -.a.-'u'.   /at   -io;.' 

lez: m   Wî '. "* - 

One   snoi.ld    -^  '*'   -~  ' " »*-" 

ment  in    ¡V:.''   synthtrv *     i ~*    ;n.-.-•::; 

ChAîîiT;1    a»:     1 ¡     *i ' ^      •' T"      :.      -..V    ."..'i^- 

batV'   TU'
1
»;*"   ..-vr     •"•'• .      ;n»,'. v., 

-.any   o,.*'»     ••."."•;'•" 

the   ty   rr-::..uc',;1   . ' '*    ••''" 

oasi J   p-o3eí-á ,     ->' - ; • - '" ,   • • "*   :     •• ' : 

nt   i.»ift   zns.e   tí:::-   r«: .v-sl .•• -   .;c-•••      "~ 

It  is  evident   r.r.iit   thi?.   tr*;rrt   ; :. . s   nM.   •'Xc....ie   r.i^:   .'<;>^~ ; 

nae  ao^ife   part   of   ine   prolurt   i.\  ot.^"~   : ••   no,^   ¡>"   V-IUíU; o?; • 

ever,   >: on   u t •• 1 i /, J n^   o ft«? mi cal   ;^ ->-. *-nl .-•••"   of   oi- - '¡.'a-' u:: ' a   •      • •' ' v.   •... 

absolut^.'   clear  n>m  to  use  tr. •  raí.    "s.,r;. : '».:"  T.oart   of     . • 

duct.   Several   ..-.etftr'a   for   irrcuf.r:-;."   of   mature;:   of  by-T    .     ••'»••• 

have   'x.-e.i    ¡ftveloned   In   tre   US-'B.   Accorlin/   +o  ,n     cr   the-     "i : '• 

bolllnr   t.;f^ry.c..l   .Ti..'tu-«r.   MT' n-nc     •• V- •.: ;', -ns • ;•.   In   :,he    ' • -.a     - - ->.- 

Iysi3  util 1.'Ta*, loi   j"   \   ;.-;   •-, ' •        •? - '      '*•   •''"•"•   -;«e   leo-rrr.-   '..••"   ;-c-- 

tion   to   innren >-e   ñ-' "«   ri.coii.viìf'.   *' y  n-*Ol.   1'^llr^   in   f •;:.•: ^-v:  i 

comsunpMon,   nr      >^  u    •   ^ n     •- ,:.v ;y 1-; «  conjuraptíor.      .'n.i   .»  o\ 

process  wasi   "•-"   ;.;    - "       -.lit. 
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In trot**•»«*•.  ?ïî»'.ù   "',jr co •*' i--u      Y 

products  ?•-•«  a-   -   . i. ii-.v   -   -    ».-.-'    ? 
•••h. ••••     or   ^heir  procer, nethyldihydrorr • :n. .-•  -M •   * -     r-...i. 

•    •• v-    •<•   o  ftoì-v^.t:   ir :   relativ    - 
*lso   hecn '.-iorK   - l 

„»rtltien  o,'   •      "   Proa«*•   "-   '""»•l''        '  i"M':Ì L*  ^  ^    '      '' 

„n„,  ,-,<-«     ii^er  ner^in  •? ' rodatane*:«:  il;   is corresponder ' \~-ç%>*   •>^í-1 

aonably to burn some  technical   :WC*OM. 

II.   il  Method Jo rjtanuía£^ 

Isoprene Rubber  '^£~^_ 

-     - ,„,   -,->  aw.   «arriad  rut  ar.   a contii ucns  p- 

ooiaprJLilnc; ^h»  follr,/!,-   o.ar •• 

*•   j[r. ""• ""** í"'"*   nn <•*"" 
•r- i  f j i 

preseno? ^ « r=t-^H- '•**<» iv-U-.'.*; 

-LO'^^^ 
j»* -.ha  nolyrs#ra'} 

vil 

- water    •-:-:.-• <•*   - 

- tat rod u t.. r       •   -t. 

- wat?r   '•»r/vin«; 

- recovery  of  t!>s WòìJ".   r<-blmr  cru-ab; 

4     K««/I  ,.   *   -r *br*e stroke drlara r~*v  worm - rubber drying in band o *.: ~-r -nree 

apparatus *, 

- refining of  the ^cirei/lai-d  solvent. 

The  solvant  and   the r,onomer uE*d  in  the   process are on- 

to their hiph  purity and   contain  nioroi.puritie«  (carb 

phurous and  other  o^oundi)  ir  amounts  not  exceeding 

(See  Table   ITI). 

The  continuous   n^ywarU..   - on i.  ea: i ..^  o.« 

.,^*„r.     -t^   r   .icraoer  rcixers   i'^« 
consi^i^è.  üj-   t4"     -4   :'-:' - ••    • • 

clean    the  walls     -   -,=  !^    • • ..< ••«-   •   l"- v 

.     r..., _.   <t~¿-     .^-VTBíL'I aagree 90*»   ;'oly"c. the  ciiarge  is aui-o«.   *»     ,   -CV.LI.LW ^ 
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tin»  2Y2 -  3  hours,   te-nperaìur«   o.-   ' :>'»  ^oees   20-üO   . 

^topping  -  d -en: M- ^)U   ; '      "*- 
... ic,   .   -,,;:,••.     .    .   í'.vüi Untuß   vashinr; 

,,.   -.   .v.:.»-- v  -..   -  'ïo'iioor-ri :>w ""-O- 

•-.    ••••ssrfjd  'A'  t"   •'•-e"  H^eam --»t   the 

,. î-r-'ag*  syp*:a::.  4^    yi^l*»  J'1 rub~ 

be^ crumb  „»speruion  (p,1p.   in    ^  „ter.   Vh,   crumt  is  wa,i.«d 

With water,   wrw  out   a»i   -lea   in   -nd   -. —   with  „Ir  a.   tMp- 

«*   mn   >• o° «luTlrw  Yu-VT   hours  or  ir.  worn appars    <s  at ratures  or  ico-  -*J    ««
I1[1

í   ' ** 

teap.ratnres  of  161-17',°   'or  .J-> ~.: ^.ss. 

The  selve   t   .Hstf.iei   .<«  *«   ^  <"•«'•   -    «'•" a««*-"-"« i« 

•    ,    < .•     nn,lflVI-   i^.-ijY  «o?ution and  wa*; T,  dried condensed,   is  waB.ned  wU:   aqua,»,...  a..^J,,   •" 

by   azeotronU   ,Ì8tì! Ut ' rr.  ani   .:,^   !o   pre <;;.:•„   '-V   ciiarK*. 

with olcohoi   (mathar.^1   <>r 

of  aluuiníur:  and   t; i t. a :\ : uu 

luían.   The   3 tabi: « /od   poly* 

temparature   of   r)S-YC1^ 

Table   IV.   Uonsumun 1 ont. f   --a' 

1    Lor   0.'   ."V" I - ' 

,.vx!:; '.ari   nat-riaia   . ».r 

Materials 

—r  

Iioprene 

Salvent 

Aluminium alkyì 

Tifîl^ 

Ifeof.on D 

Diphenyl  paraphenylene 

diamine 

Teohnicai  gracie  stearina 

ROH 

NaOH 

Electrical  energy (with no 

regard to cold) 

Cold 

St e aia , 

i     >* 

« 

'«»*, -'i. 

;;(ì ,U*'j£ 1    ^£«) 

r;<;u!.'.p:' on 

1^20.0 

70.o 

7.U 

7.0 

5.o 

3.0 ' 

13. e 

10. o 

O.f 

o.-u 

9.397 



Tao' -3    '"" *   (f.:>!.;• in?:. i« 4% 

ìfet^M1.. 

Soft 3 T^ 

te dire"' 

lgonrv 

gitolo   ' 

i¡ .   u. 

.i, 
ìH  e C C 

'IJfìO'    IO.il       *:"    't"'-' 

-,: i non** 

ì    CcuR'Tai'ù. 

• = j i • ' 

^' 0 . ¿ 

In1    '      ••'  "      >T 

-,*-•• -.i 

, J: o- * 

»SFi* 
*   and   HIJ Tz*n.+   ins^r;-; 

LUì." , 

v^o  7.   ^pendìtur«»   ^r 

.i«  - -le¿i?.a A4-*".' 

ics of rubi;, r i. 

curas,  Itr.iy 

1  

h-   'S- 

Anturiri s m •  u. rTri>T* 

2, 

"3 

Ä. 

) 
'cwlí 

1.0:2 

SCO 

16 

300 

I    90* 

(f.,-.   Eng., Vi,»06--»08(1967)) 



» 1? 

''alle VT.   ;&rp«/»iliture.i  par 

/'liroíi ,     ,  "T  -:    - 

• •.<     ••; un!      •.   < ;-s -i'     *; <_.   » 

*     ;  ^»   ;*,,".    »      ,  \    ""V 

''.ili; 

2, Cri' sicni .,   .^-'.  ••;:* :i*i..,    : 

3. ^"Tgy conau^pMon 

/».   T'»f'^3,   ,"'"':":.i.';i'.î-')fi,   taxas     ; 

nd  otr^**n s 

'.4 

19 

1¿*.6 

29»c 

Mrr?.  CH*i.   ^TC,  Ji0,Mo.2ii3,2?/1966:- 

-»- ,   1_0,Ro,r.p,M   ^6^) 

Tir""   il "Tf^ndi t,».'r*3 i   p^x"   *    •''    *>*'  rubati*  AîVI   tr.«*   xv 

Of th"  proi-c-ilon  -joit  proii-'C'-i - ;   oí   .'.:.. J- *s  'n  ^h";  USrrî .: a  < 

•am'.-  2 :v?l   «^   t:»e  -l^algn   '&fa  / .y**/   c/   .'•;..lia.'.  .'-»-i   ": :>ne(i  »... 

RíO«,   uri  t-i8lJ"--   '••   '»*<•   ex;on(Ut--;        r1:'   ¿aopr-jr-o   p^iyaeriz,--• 

;C.!0'."';   for  ., >   ¡--jr  c^n;   of   ~r ;   plant   "'-"' 

:  ,i.-î   figure   is  rr-ppor^d   to a:"c   .' 

ana  jnuyr^ rro^' 

'.HTl 

í. * e    [li.     u *   i .- • 

r^o   a.Vuld   t*K.e   4ntr» conai lera-i on  ^he  high cost-  of   . 

ttd .intloxLàantîi  which  la abaoiuteiy  u.îjuaiiî fled   fro-   th-j 

«lo  E-^.ndfo: -t  and   accounts   for c   par  c^n*.  of   the   K~oir.<:>, 

ce. 

Substitution  of antioxidants,   codification a*.l   im^ro 

catalytic  ayatema,   lowering of   :iolv*5!rt   Ir.s.ivs,     -^han-I   r< 

tion am i- „tisur^:   *V1   n'^f  in  t*.e  ae»r fu*:'i.r:î o 

10 per oent  cut  in   tha   production   orive   of SXI-3 rutVjr. 



Large potentialities ; M 111 v  »- ho  i «* o ptr: ne  pr©du© ti on cot-t,  .'• as 

It  has  Hlr-ady   ue*n wcr.tionM above,   •...•.: i :<• 

products of  Its  syntheai». 

U utilizing tie  by- 

Scitntific-reaear 

plant «We 

,    ^      i ~*A na   \ ' 'H*. * tutes  a sh  and  desirniiiK  •»• - 
5 well 33 

i re er. "d «' 

hoen carr*5nf out a y rea« 

th«  furtbe' 
^pr-ivea-ntr.   in   the 

and  uchntca     & ^  ö-°- 

anrt   ..olylso- 
tivhnolopy  a» 

DOmio characteristic  lr   th« 

prone rubber. 

n.an.if5^ur«i   of   toeprcuc 



We   regret    that   s„mr  ,,,   t tu.   ()^1>s   jn   t]u 
l'°PV   "t    H,is   M.[llirt   [ri.lv   ,„,,    hi. 

mierofK he 

'P     !"    t tit'    propo r 
h'Klh"i,V    S» •••"«.'"«s.    fv,„    ,1,,,,,,,,    thl.    ,M.st    |)lisslh!t, 

l"F'v   w^   "s,.,l   tor   |»r,-r,.,ri„> '>'    t hr    PI.ist er    t irli, 



L*  - 

¥**"./* •'*.'.'' * VJ 




