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SUMMARY 

I£Ë•ffJ2Hgl4^ FOR THE PRODUCTION 
Mü.TijANsyon:^Tiün OF .:IK;LTTC if»T.;?of::.T.nnMsì/ 

Irstitut   Pr-ac-ii: .:.u PStrvlo 
l'ance 

¿ror.ir.tic hydr-.cirh. rr,   .rv   t ^thur with . lofins thü   leading raw 

storiai  fnr  thJ potr -Sr.oiAc-.i   md^ try.   Vyl. n,,   :i. lyost,r  fibres,   gyn- 

Photic rubborr.,   re.iirn!  ~mi   :..f.•->--.>• + -   r,T> -i.,~f, .        j ' -11    '   ••-^.v-i.to pr   .Win   jc b-rod     r products 

-ndo i>,:,   .'ho  b,,uc  -.r :,-t,cr  pr   ;,^.>   fr ,. ,otr  lju,.  fc;c i_Gt ,cks.   Thc 

ohenictry     f  the  nr^duct.n    t   ^n.Ucs  13 firPt  :U^uss,d,   tho  condì- 

tiens necufuviry   f.- ti-   U•%> ,r,-.nn «• -   »,     t-  ,,,   , . -    -J.-   u.ayar ^..n-t.  n    ,i   eye]   ncx-.r,     •-.u   the  c  aversion 

t   fivo  :.•,boro-l rin^s  t     ;-.:: r;,..bcro. rxn^,   .t*   u.-h^tri-M   pr.,C0B8 UDing 

plitmun    ;: , h;rh  ;,i,rity ,]u,,in-   ,uP? rt  ir r,c , n,nd,J   Ly   TPT i3 ,iVon 

i:i r.,oro dot-.il   :sh .win.,  ti,,,  ir   ,  ..   l,r p,JtR    f  r.oi-st  ck   -ì  ,,rtc    f 

benino,   2,;   p,rts     f t   ,   on,     „1   ^   parts     f xvlon,, en bo   Pr  luccd.   The 

vin ne .-îoth. de     " „::trictinr  th.   -r ,:rtinn ~ro  r-xt  -H — j-   *   ,   ,,   , •K J-Xl '-iiocasuua  ine ludirá 

the proli-mr-ry hydr gcr.V.i , ,„,i  tho «tv ..cu .,.   f th,  ..r «tier. wlth '' 
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hyl eulpivxido,  By thic .notivi,   )9. ) porcunt    f the benzene,  9Ö.j percent 

'v.   t  lue no  .-\nd 91) percent     f the xylen^r can bo  extracted fr; m a catalytic 

¡'    :..ato c- ntaimrv,  ]r  percent benzene,   ?'f  percent  \P luoac  and  IP  percent 

<   ..<r„   Th.;  iiydr   vn-'t i   n • i'  boneoiu  t     cyel   aex:e:e   ie  next  discussed,   f, 11- 

.•  I   by  thu   <xideU  h    •!' ey.l   h e-; ;nu   t«    *•   cyol -iiexan   1-oycL hoxan -no Mixture. 

•n.uc  r;  ßcibiiiti„r     :" uíún.'    ,(uf  ...ixtur"  '.re  noeti- r.od.   firm   the  c  nven- 

h :.al    .no  . £ ¡r.ild   L.'I.y !r «ai.nil  i:     f tin.  eye   Ihexaie 1   L     ever Ihoxanonc as  a 

•-;:>   -i deviai   f r capa   1 acta::,   i.: described ani then  a prcesr.  f r a- re drastic 

hydr penati  n t     phcra i„ 

Huí tile  Uí;O    i' oyolv hexanone t    praèuco capr* lac try i there  is thv. 

rah: ility   •• f  a  a..: in- hi • n react!, n  t-    ,-rivc cyck. boxy] a lino  which lias an 

i i., rtan."    utlet   in  the   p:eductk<n     *" rubber •-'cceiorat: rs  an'   cycleaiaa^s. 
!,'i:   ; reo ,r,c.  f.-r dcalkyl at in;; arriatien  •<„;%! naphthenen  in next  diceussed, 

; in-   jy,   the   use   . f paraxyluno   in the  areductr n     1" p, lyenter  fibrec  is dealt 

•ltd  and  in   p-n-t i.nular ai   cotu-.e?; f  r oatractinv  paraxyleno  fr.a miaod xylenes, 

••   ' i- ojiin f  r  the   ica.ierizaxi. n    p   xylenes  t    reproduce  tlu  equilibrimi c m- 

'•   '.'••-•.tun  and  finally   the    xidati   n     h  o^^kmc  ti    terophthalic  acid.   In 

ii. ' • run,   tlie  procedes which heve   been dovei..pod    r ..i eifiod by  the   Institua 

•e:-   is du P<".fr le   ire viven  in  fame aotaile in aany  eacen vith detail figuren, 

*  ...aptim  of raw ¡.atorials,   pr-cosn chouicalc utilization etc. 
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.".ronatio hydrocarbons r,re»  \ñ ta olet'i.a ,   the leading ro," rrtericd»    for 

..i-oohjraical  industry.      ylons,  poi--nter f,;*^,   synthetic rubbers,   resma 

t.cter^euiíJ  '.ro.WM. ione aro MsM on  forin."-. I ¿on rad  sop  ivtion  cf  uasie 

,..>:. Licv  ÎX" .n pMro.1 OVM   . codoLoe!;:;. 

Ir.  rvdüiü y<-   íJ   !.;•'.],   n-r; ùcvoloy;,-1   '-vid  1 leer.cml  '   larye a um ber of 

'    '     • ,-nù pcu'0!:;re:ia]   pre e.-• sr,;.-H.     Mr!   or"   T. ' V\     r,iviti,B lias  l.-oen 

H!   MwarM  d'-valco:.--cr.t   e:' ;c •1.nolo,-;:   ! or production  oau.   transform- 

er-   <M ry?orr." I ic  Ir'droc -I o   r.       Ms ¿riyar prt. sontr.   Tastitvt   Francai ta  du 

i^.,.'  acM evaii'a.M  ia   this  fi old.     Mócese  ou'"l:nos,   typical  economics 

; : 'i tli  inMatrial  reMacaeeo at described. 

- «*•#. „ 
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t«finin# and p<   n-.-i' •m,-, i  ntv, f   ,,,ti   ,._..„. .    ,    ,      , 

organisaticn.       ruh;, tr: J t •   ^ . ¡11Vi, B,.,.,   ,  , .   , 

Ilk«?? 

- h>'drodri,ulfii.^       !Cj; 

- utenn rr..:l:vi- Kultur rvdrofviu'.iior: 

- C!Ytr»,lyi \r  refnr,,ur >' 

- 'je;, "t, ir  o   ; r,'<a i ' A 

- benz-iG hyHro,;pn.M.ion  t,   ^vvlo'ie ;ar« 

3uth  p  orci: 'rcur1 1  r rllnd   »,-,-,,,M,r   T  r«  ,,     , s.iv.^. c.  t, r.a r. ,;rtl-  ..*.!.   io äü-.   ¿a  »r,portftiit pino« in 

the field  of ¡-oUctioa ; nu  J rai.- -,-v.  Uo:   o^ arc-n. , iC". 

:ftcr ],i:,.^ r.vM.-c;  who-   a- 3   ::le p-ec,nt  j.i.r.   activiUeo  i.:  the  f^> ' 

l~  l --T1J    1-«  - I  «-J. M   ..p.r.  j.rocau  -lonf,  with 
typic.-V   » .->nc-"i c- ; -1   • ••.:—• T O. 

T?i rr l'rurv 
fo" pr .d.ictiip.  and trwnf?rr.cition of urora.-.tJ.-». 

I,r,?-  :>r-     ~"s :'-^-  r •  '<o^K  ;..o t!ic prse.i  c-tace of rWolopnent of 
each one. 

o 
1     - Troce-ce:;  ^,rh  r.re  _\0}y <•  velona Mli  proved  by industrie 

e;cp  i tPí,: 3 

eri en-iv.:  étudies  iu iar.^e pi;ou  o1 a*; i,-,. 

This ¿p  ,.r~l  -rh - •>  .,:,.,-  t-,,,,   •.   -... -,    „..„,    ,. ..   ,      , 

for product,io:.   of -vo'v-: '-<• i    SMP ,V„   r   „.. , 
-• -        oc^ •"-•      • -d   öf-r~   ''roc...in >:;  for   «'»oír  tivuis for- 

rar, ti on lil.e parvo-.vl  - -   '-várU'ui   -> i <-,   " ^     ,  ,~  „   ,, 
 tGc~b  u)   "lllí   ~-   -'   l 'c-e   I-1''.   Milite epperro   to br;  ver- 

promiBinç.     ^trl,-,r: :..>-0 manure tnrc^l P.s(l .-rr.crr.inli,^ W ::.:or^.'iYJËf 

subsidiary of  i;riTT',;v T,, -¿r,.^ w¡ ^.^ „rA ^„„^y ,., ^ 

! 
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fÄJk£tl*q* fr'l.,-.?}_•'îjr*.._J&j* ¿Äff 

r»   j    »vif 1 

i « •'* i'    •     i *'        «r.-. i-    "     •'/.«Mcr.r <-f  i ,<lu»* nul   -ippica- 

•  ;      1 .' • 

»..'„•   I^n •«•   f *<* datarie«, 

1 •' ''        >...•••      • î   . y   1 i . „ u •   ,md 

' ' . '     ''i   i;'1   i   '<•    if   .   'rru'd 

''-       ' '•' ' :      tí       .<.•'<    bí  ..-.  ru 

u= ne ,   x . leñen   •- ,,   •     « ,,-.• •• -    , --i 

-  e -; t.lw.r   * ! r\  '   '',.•;   .,1 '¡.' < .i  ,• -i   . .'".t'ci«,   |;.-o'v-rsi        «.-Ach   Í"»H.(1   m optimi«! 

-   ->r   ..¡»Ai.. •-!•     ;:        f,.   vu .  .. ,   c      .-   -./•   M.-   ,- ;| 

!ncr'"n,'!   !>• '-'^ . •-):;   »r   ;-   :l7Ull.   u, :   xv., rv-:,       -,    .VJ.M-VI   ,),y   ,/:.i    ..tí»   sf   ¡io«. 

lyrti:   1:1:11.,,,   ;K i    '  ,'y   ;>» r * r .vi     • •   > î.» .v. ';    ' 

.i..   ".romatic 

.  r    <   t.C   f:     " 

eji    1 ' .irTor  ,.tioì  o"   u:cí')--rf,f * i-, 

• •• :i:f vt-Si      1,.   ;1„ t.     ,,   ,,  -   ,i . 

.-.:,>•   .x-ffcn.i' nn  h>¡i   ron in-ir carry 

*    •'*."*   ""**   ;r¡"    si;: o    t.,:i ' ! .> ¡.-1      ror.mt 11 .J . 

t ''•    *">     « i-o.v.U.-.'     . 'u.fp^   f   r  xylt r(cc 

.,•'.'-;" ai,i •   rcioTTun*T :,t;v« r¿: _  t    LO obtain 

.iütill.'uion V^-   "     po.'.r-i; 1.' \ i i :¡OíI.   -!v¡u:;.]     */T;., tion     tt-n. 

, Uli   ,h.-   improved  r«i.a:-;ii.v  o~ .n ,< r.^.-a.1C:.  o"     :0« - r - ' v   r, fornm, retalyet.. 

•MOfV •••J.YJi:  iT^^ly-.rn   „!KU;  .:>   v   "     ¡n,.",,   r,U:-   L;;   M   1^    ;.lui,.inu   m.pport.       .crording 

o  th..   L.ypp  oí'  nrod,rt,o,i   (lo- c -  !u -:>   ; ,v i.ty,   .r..;,,   ¡,03 

•auction)  .lil'ftr,,.;     -.. .    ( , v,. l;üyf:ti,  ,,U!   ,^  r   ,^ñvnd( j 

- O.o(-       \,v 1;':ii   VM . ; j 11 .u.: (ai   a1  -1i   ,.n ri f v   -* 1 um ¡ 

»' in,'-:,  aromatic 

'Minili., support 

- 0.3f) .• ')oi,-h(. pKìt;:..ir: c-i i^-ii HIPM t," ,ìVìU)P t;i p-ot-L 

~ new çonnr,. uJ on  or ra.,nlys, ü  UI L..   .    lorn- nU,.. irrnn  coiuer.t. 

'¡•hose  ca,alynt3 c'.vr-: :ui   M.pvovt-   BU^-lMy   '.U'Hig reforming operation 

mici one  or Ihow han already bo-.-n 3eTecicd .for industrial  run. 

I 



..W*   1 show» ^;»iPal  u,i-j»irtci of*?rn*i3n fi fur,» con»t>nuiur * 

SB" production. 

S*fek .1 •-    • J8^ * Af^rmiyi. TTOotf 

í£fó£*i «ti«^*.ií] ^î8*110^ grcKâucti. 

•J0, '   r.,rJv«io   '   vol. 

6t» 

¥Ol 

"2 € 
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Tk'fttcni.- f» 

t*o 1 uenc 34 
.'sVlonet! Z7 

M 
4 01 3 

79 

2.0 

A 10,000 Bin;.'- im it   i.-c'.^iiir prêtres tuu- «ort ion «-ont approximately 

3 Million«  ur»«>tíd   m   'ru.ic«•». 

<'OB*   .•>!' ,'atulj'Bi':  (jrc're  'lap plun t\ forming but  ,«xcludin," platini« 

co*»,)   rfoigco  bct--retrt  .'  to 6 eta/U.1   ci   fWd. 



otean;  M\ 

ho high yxcld ingli aevorit"  I. 

m  x,!c  3-VTic  coa.orcncv . 

;te-r: rTark:nfc- opr.rr.Lio.:  xa a very iapori.-nl   s 

. procese is presented in another paper 

-J-1"-  a linai   l'O^liu^ poi;.i, ü;   about   20( 

i.viC;;, Vi'i "1   ^ J V :;.s of JU-: 

source of ,-jromatics.    ur+ cut, 

• ,   contains hi-h porcentaje of 

-'1   is the  followin••: 

•t-- • a.'aif-'ns 

":aphtho.icü 

OK-finv \ 

Ciolcfinc 

11  >û './ciçht 

'/-    <   -i-affii,«? 

ilapLthoncj 

Olefins; 
5 ;' weight 

t- .'.^or.mticc   , 

••• Styrone        • 

0r Aro.v.atics 

50 
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111 - M£c¿ve^ro^^ 

•iStracHon  or cucrdao. -ron,  D       , crr.eiaug p.oimc  xe net r^.iiblo 

flirocUy.      ir.ri.c,]   • •> ±   , iVi,,t:,-r   p-och^ .d foi-  .'.troc 

io^bo  suif"..- f.•.-_>.      j:ua;   jvl:',i./ ;.\--V   -.   t"i"..--¡. 

concón! rr.i c••   '.•    ;•• -><->;.•; .t 

¡rúí'ur re;,    or"1 .     "yy   i 

cc^lyot  r-;--r..-      v^-y.c  • 

increp.se   rr. de1.;,- pror.r.-LT ^ 

tion  ?~cy  • ;.Tr: ;L:;;\tiA    . . 

parid eularl;- C .oc'iL^y ; y 

,       L.O.U 

00 "M i 

e ',ir!-,r.v hivi. yr n c rally 
; rr.c ,.i. o   oteo ooù 

irn  i"-' -'•   ir¡ r^ loudly hyd^c : vor ;.v d for 

"y  ooi d. -   to  fv-c ". or   the hydrotrv ;i+.m 

do.! c a  poiyno-• r„.   r_«d 

;••> or   coir1 

i Wv.v   di o"1 

in  • :>U i-. '   1 

1.     i"M:xf hydroircT.o- 
.e °-yu-  r v    'l^olefinrj  b«jia£ 

•':.- -  1';-;°  :.. 
oocpunce of  c >cr: '-d .•••':  -;-.  ,•-->  foV ^ •-- 

- r-clccLi-c  '.-Voy  :t•'.;;-. o-f c^-d,^' 

- -v'.V' v y ••-   /c,   fy.   t- :-c-,   ..,        ,   .,, 
•r.ctJ'V:,   oulfur Iroc 

-o 

U .-f.. , ti 

• t. 

1-r    V;   I 

^ :. i : i ¿0 Ic   ': ' ;,y — 

'CO3 C  (d ."  i;.).- 

r-.'^o-M1 üh - j 

ru] Cur io re;o-.".;'.  ~ 

"©ICO Í.WO   .""r^iy""-    •'-~>   .-,;•-- ---i  .r   iv-,--   -. .   , „ '  • . 
•-     • 1 ....    -..,1-,   ,  _, v. i. . u 

-'•,.'.    ><>•'    J    OO.O    '.    ".^^    .; j        -,    •_.'     ;,"•/.,-;       Q"    ]; 

•ri-.1,1  ^        3        ,,.-,-.    J. „ -, 

oí' ary.-.-.'Az •• .~-\ --.•.•_•• t,;i • ;.-L •;-;. •,v-:,-y '.rv, 

• iff*- 3« J..-.'1.'•'» ,.)r'j;i. :*: .''• I.J 'i.,:c¡i r/roi i - *„ 

operald.oo. rei •-' ^i • yi;- -.- *7„y;y --vr-- -H C 

^.ro corraiercie?.ij.;,ed by V;'"'•):'• .U,YHr: rxd ^i;" 

-•-"• '''•'  ""•- <-'.:-yzc   viia ...'• nyc.roy.ii  pi'Or';r 

/•'ri  rvùo"7h-i'-   .o-r.r-ti-re  froTi 80   lo 

:-  '-*    '• ' ; •i'-C' ty.'1 .  o'? oc li'iycl  ca '.v.:if!1, 

0:i" ''"' :: • •'•"':'"! - ,/d". ^yci.^tod,     Valo'y-l   is 

'••'   f'•   •'" ^   •-"•'".• i   "-•   r1:.-^: : ï   íh.Uo   2. 
v' '" "^   " -^'::- V'^lo^.VLi-. o  bcu'./ocn 

'•'"•'.'.^•-  '•••  'c-tio'Tj  foi- a typioa].  operatio-; 

•-•    : ~'ooe.-  -".c:r rhoot  ìG shoia  in 

. ::•   1"  ^""•iJ ,.     So  far 5  "re  i;i 

•    r- -: ì«- r^-tructiou.    oatalystij 

.iir.cj : :c oyev cuo yocr. 
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Main char-art«,rutins af T  •-' ^      -*««.«** 
A       .w t 

3f    *  *• * ^-»rti« P«K*«I hmt i^ady fece« 
êt.seribc.1 in t.y.   •.   •- .- ,   ,.¿   pr ,,,  , ,^; 

• a.1 *-.:»•!     which  ia an refluât  »4 »a,cti^ 

(•»..*. 4      * .«lu-what different  fro*  3th.r liquid 

ü   u.  *v-t   -,í*   r-i.-urr«.T.tW with  .olvP||l   lf)  thi   firj|. 

1 -   -j* I"* <•>!   ¡r    « i 

»oivcrt   r j- 

2 - Goo^   • hv r- - '   , 

3 - Good   -• ,r  •  ^., 

Procesa  flow  ?        t 

v.xtrtrw tor.   pro "-•«»., 

vXtrn« tor,       r   erri  r   * 

inj^'t* i      t.   ti .     bf)t»rT¡, 

""'•'   nn"  •',n   X   '••-"^<T..1    -Pon   r  ...   -h.r,,,   rl!H:,B   .'L  „,,„.,'"¡' 
-cov.r,   ,,.,:.     "„    ,.„,.,     13r, .r...J;n,   ^0,,^.r,.„r|l(   , 

'"     ,l   '        "'Jlv,i"     '   »nv^ntion-1   iietiUa'ion  .-»Lm  <- 

_^ -"    '.-a- '  ar^.-i.iP. snail   fr--rt l0n     0f 
iu¿?0,   <\aralv-_r!   i      -.   Yi-it      -, - -t      „* „ 
f_      + " ^:1  ^  r"Ct   1S  rsmov •    ^  "-^   •*   ^i .cp»r»Ld 
rrWR   WÄ+i •    K;    VT.-"-j-if/     .....18*   i " 4 -.t !•;  ,. 

-        •  ^,   .   ...ax^    •orbiti      r^.-.-.>v.r-  of  ; lf} ,    ?jid    w„Vy 

«-J    ->i *     en.,.j    .s   tf»,.   j,r^   ;:g   to   arc,pi 
5"    '". •;.' •• , t i~     •  >r-- ., 

f er.  tI,mp'. ,   ;hc   ,.«r,ct,ot   ,f ««,n;i,.,   fr.,m  s_   „„.j,,,.    ,, fw.   ( 

Toiuf n« 

Jylene« 95 

^•«fn «odifr,ru^ «1..   u:.,: r .o^ry of w.r ^ /. x^U«*..    lm tJBit. 

«^ m operation «d „vtr,l  n..4^. .Ä  b-.;1^ coniiètr^. 



U Al 

3f olefins.     :a moet  of casts,   «Ufur xv«oval   ,«  , .    ,. t   , 
rtrarti.n r    4 ^ ^^nation »top of 
-rtraction fe i preparation  involv s «.iWm,     • i     *.   . 

.... *.ivoiv.8 substqway hydros-nation of %ulk of 
Ilry*      "lt   ln ri3„  of  e il fur  ïv.   f ,á-to-<-     ^     t       - 

••f oifcfiB,^   -   rf. i      i ~"   "J^°»      ^   !-   •••   Proche  arctptKict 
-i «..co»d   viro^ni'.nr. stt-p. 

«---»i   ->  j.,   „.;,.     .   . f .   proseas 

:£*b*i - 

-¿BiSiLlSOEBics^of^ÊiiJ.^-,     r2r.-ti.-:3 fxtra/—10«~  -*^ 

'Cit' 

1 «   TI ,     rt   * 

*fll'tlfct 

Jf f _-d 

•ivnc- ^jsip ,ri.   U(J coet but 

If   St    • ,.;    ( f¿*,.° _        }    «    ^    / ,„' 

' '" "Oli n£-   V,;i    r   (       t   *•   tC°      ) 

-i^i.-tctrin^ ft 

. r^t r i 

- -^-^* eon a unir t inn 

v. ; *>«95   /"; 
•n<r   ,' 13.56 iy\ 
ng v - 4.17 ï/!ï 

•     Bé2 iî3/.l 

162,7 k'lî/F 

y ar 
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" ia rentar, 3 of  ;.-.P.  b,Bi,n£ hydrogénation procv». «ppuurwd very «arly 

li   '•       '     'lirh  ^r»W  -t   t.hc product and lo» capital 

iavcstm.nt *• :.,   this pr^3!, on,  o*   th..   r,,B,   ,,fu,,    .e, ,   ln  ^   ^^     ^ 

inconvcRiu,«-.   of   nm, ^, y nirkcl  Pyr(Thnri- ,,t,1;.3t .Ueapp^r^ ^n 

i.?, r. dvVk i \>« i 

•ad ptsia?. i\>-t   t-, 

Fvduf+ i<v;   i.-¡   -e; Hai    i-.v.st/ 

-m   ryr'Vi.orir   t\'p-    of    >•;. / mS. .1   wir). 

1 •''-'•-''•        '">«     •«•    ..4    •(!,«'   -,, w  cat ilyat   U-1 

X-i        i.P J fit 38    Of   -- ¡,    ''.'K,   . 

«irr, i 1 • r  ae+ ivit 

'^n "¡id* rabí 

'     "••*  ' i-••*--.   - «-t   •.•   *,.,.    ut.Ä in     if.. 
'Tydri^ i   rich   ^•'••i   :«    • ,„.-^ «,0.   .    ,.••    ,  .   , v.      .,.    ..,», 

introdiK.-i  ir;*~   t>     hvdr^tn-•    i->    ~- ••• » - ,<    »   »  .»   „      *•   , •'       -    •     i-     .     ,?,•*,   ^j*  ',K. r witu  fi't^r,  Lxní.ru   f  ,4. 

The   hydro*; ni*.\nr   ia   "irtwily  ..mphUd   în   ,m    r. -, .   .-  .,»-,,       -v     „ >*   - ^-*-   '•'    liK   « -        ->r pet«».       hi.   rtictor 

contami  > liq-ni  -'.-sc    *..sr-   lai^  •-f    • >*    .,  n,^i,fi   ,... t   i , 

of  th<   iwMr,: ?h.w.    is  pvifo-t,. 1   t-.,  . rWrmü   femvd  circi ,MJn   0t-  llr,   ,.; 

through  .vi r r r.-h. Ua'i r   '..' fum>¡.] t lai y   rtnovta  'ht   ex ifhu» ftf  r t •• ci 

•nd permits ri->..   .-.,-•,.• i    ,f  ,•,,       ir^-,¡   , „  . i . ,_,.,,.,.       ., 

tffluvn*   re   tv  .i       - •   ..v. .-„• . r   ,tffll|i,   , _       ,.,    ,   ,   t       . ,r^       ,_ t 

5   î:'r      "'!       'f    -ì'ii.-ìtr   w.-;   „   :    ^1Vl.g   ii-ht 

*  r  fr,,M    '»'    '''   1""»   ' •      , .-"I     '•     3o   f.r :j «ita 

re lati vu i Y hi**    T   -n :¡ 

dcasolvt,:'! <*fi> r    _ •*   i... r* 

arc  in ipv»?u >r    ,v¡   »ot.-«:   ¡ i. ^ , i -p'i  i t v   mount, E   '. •)   ,y,f'ii ,T,
,'Y» 



•>a£X  te-: 

^i-    f^llovi,,.-   tl  t;i   „^^   t 

'«•it u T'-"« 
T
?. - 

•ff-     r      ,.u. 
«   •••'>.!(! ^ i  or - 

•   l*-00» ».trie tona//eÄr eyolÄ#Eait# 

(tetterà   i^1t.%   ..vMi!,^ 

Kid cr; r i j ri. 
pretmMt mm imi 

3°4 -'• r f^cd rat 

Sen:. ;r.t 

:.''ir'-i.--ti f-a« 

C/v "^ -r sur» 

or 

v    '   Without   make-up  c«nrtr. 

MOO,000 

24,000 

48,000 

35.3 :.: a 

îfîoo ft rm 

22'?    •    fai 

1 op/«hifT 

»? ff.: n 

4,130 w;   ,,;.;,• 

*86 fit; lb 

M 70 -tf; Sep 

or ana air »©lera 



"2 • &&&***** QiUf-ti« 

Otideoa of cjr.lohcx.ns.  ta cjxlc^viol^^ .titm   ,.  th, bo.i* .Up 

for the   prcdr-Mrtn   of . vnthttic   iiUrs  t»i**v<-i» .„% ^  e .-     '^f  .iters thro^ mfxm 6.     .,orw^r cycloiua^oU 
one  «i :'* ir 

like p»i',nci,   r.j 

¿Harti,." T",\J  »tt, t,t .-*     .   „   ,„    ,., 
•—**• -     , .r  jomt   oth.r cháncale preparation 

*• •• *•"/' "ila, ,   '"/ri 

tar~n.i-.li 

nllowt^   v r • ,-,.-! 

t'^     -pi    • • l-, 

sav i r * • •> ' '     , 

jnr.orv  r*   . ; 1.. - 

5t1fí    Of -  j- 

vr.pori" . '        .        ,. ,- 

a.*s„i_  ,•.. ,;Ky   t     v |   , 

*0   a   lì-   f     I!   ";t    r/H     - -, 

«eprr -.t..d  -.jirì   ••< o.-% t ., ! 

purity,    :;-.,   .    .     .,- 

Prof! i*- 

w 

i r ¡i     t 

/    i >' • 1    ;r. -.   i 

l .• 

•* .-i    • • -, i     i     .. -     „ - t h 

->n  i- ' i v. i"' r... F i 'it..! J 

if Ifl'i     " 4' 

'   • ' .¿:   u      , ; 

I '•   13   ' 'un  «cut 

*i'>h- Xïi,     • s 

lV'  l   :'—-83f- Vy   t-....U--     ,>y   i-ibcr:. ¡nvi:,jraruurcT!i.   who 
scorni r.r»  <.v   L .* *- •   ¡ > i ¡ • -r *       •   „i   • 

*u'   •-•'    * - •   '••.KC,Oiìox*-1oi-c./clo.1ox.-.iont »ixtur.   for 
capro 1 actr . r-.-_-x¿f ^.r • u -. 

11 °      a   •'^»«>^'   -./       -tfïlt. ,8   ,.     1    Slilt   Of 
collaborât j r,     *,   : Wl . *-,/,,  »,      ,   .. 

         *   *     ,J    '-••/•»• lie  *.;,,   .-ompl»*.-   t-<-hnolo£y fro* 

''"*'     tjJ1   "*-   Jil'-'-^     ^-  cociöination  of  J   y,'-. 

--n   .x...   ii n   >U.if-r^P  r rotxwk.3  for fiydroxylwiac, 
capro! act noi -u*odm t^on .'nd r-i^ifi •-• •   r.     i-,^- * -••a .w ^ii.i      ,4^r     leads  tu  -a  optim« croaomy. 



ÄJ 

igft¿, -oonociic« of 
•^^gijji/.^. '^i4&ti«n jn ^ 

('>tttv,r>' iiiiuia 4í.iit 

'•ycîoKxr-it 

«••-•¿ati,.,  sod    {tOO /,) 

UtiliUcn 

3,500,MC 

m,m 

S2 »•* lb 

2.9 m n 
0.^4 »! i> 

powtr 

?<>olin« v.-ter («.  * . ff0 s;) 

351 Ff* II 

21 I-' cal 

9*5» »y «tu 

lAlNir :     2 t^mtwi per shift 
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WI - <^fclohc3car..-.n.ì 

I.r.P.   nroccss  for v-oor ih-*..-   -' .*....*_ 
„„        ,   -       " ?    ^  ^JtfroçcnaUon of cyclohur-aol-onc mi-ctur, 

, ,, ^ ->"'   rf-i.'Mt ,, purity. 

. . ,u ' ¡í>  '•    »^ ^y-ioiH—ini- 
«•»:ctur«_   13  prrtt.-.ll •-- —no"!-  .1 

-Oils 

nri tt.Tip<.'rr.t tr«.   ; / 

The   ,n>'   Utrr 1 >   \v,- 'r..- 

^   ~r.  of  v.   iro^nr.: ;f 

result J.v*   1 ;   \ :   /»      K,l:t;1 

•',,,:-    r* ~" ' ".•   c f fit 

"üitl fr.)   b'...   rt>- '    * -,  .-.. 

l.i  «•» di"tMl-.t.ij i  c,:rf :..,] 

C'-cln^ox',. •• - „   - 

lf "<'•    TV;« M j .    J.-, 

• • Á j •-' 

--        ..K,l,    ."     - 
»    *     •»•'••    J.      <V"> 

"'i '0;;u .;.tj.j;;    TlU, 

^•»   pr-, >: :->t..d   to  rvreti on 

•",    'i'   ßLät   to   ;:;     rv-ctor  rv.-lior: 

¡  »mu-i   m .\ mvl., ltuljvlsr  rc:vtor, 

-KAr^l   of r..ftction   »«.nn, rvturv, 

r-i....;iaid.     *ï,y<iro,v.i.   m  ,volvvd 

-     ^ l-.f •-ild   pilli,,    to    Bcp/Tf-U   i 

-    . -  o.^r^d .,.t:-oiioTPjnol  ic recycle and pur,. 

V/rif- i  c-e^i- -^u» ..nr *.J,CAJO !'.  /Y unit. 

froU   ? 

!,,0;r1u'  3"   v*C ':.cxrr.'-..u   "init 

- —.* „ l ;*.__ j _/_ _ ' • J ; jf_ '_ i ^ *_ ^G ul f ^ ^. o CM %  3»~ ais) 

Ï-» 

«i*«et!on "'nd <_rv--- 

t.« pi ^ J t 

-1 .ukd; 

1 ir.^t 

*inuc? ..-Dt lur 

î   580,ux> 

6,000 

• -a« r, a...r 

Utilities 

•    "J- -0:1L   r»uxtu..'.j 

«   nttii   14 i   ¿¡H ' •" 

t "' .'1  n\ wtj.i -    (u 

l^wyi  1 opcrcLtor per *»%\T\ 

#.i m Xh 
îi •*t lb 

25 W  i'-, 

0 
32 

fì V.V, 

{Fi- 

'iW rn mu 
J8ft00       Iff Bla 
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VIH - Phenol 

Among other   ;: ltern,V ; vo  ^PN-   T   ^   P     1 
cyclohc" nd   r.        •   + 

J haC C10nen thtJ ^hydroconction cf 
'   ••!   •     •J   • '•  --> • •->   <i    U1.'-!)" CP I     í'l ou   •--h       '      ."41 

• nC     O -rrlrV v"--,    "ITI •    ]-IU(,I,¡,SI 

' "- •  -lv-;-- •< -^-î- m\.;:tu^i;   -1 n v.-v-'-—1 "-^   -1-^1   M 

ove, , noble nc.al   ertc^ i^   ,      '   ~       "    ' ~^ "'  '"ll":i dt'^tiro^«^od 

ia(.xV:fo,\. the  j\,.d .r-..-.,'--!   (0 h    '1 - + ,•• 1   - 
'      '      u  '"•    i:1-   ^m.-icrptluv   (iMn„  >..lni, 

r    r,-p+;Mr    "i -'.Vi TI     1 - U    JP°    D^J-OT'.' 
v, aio .».il produci  is  , "r-: •-r  T., -...I    1   • 

c:.trAya.  ,tlnt,      ;       .  . ,, "     !        '   ^°  ^  "' "'^   to '•^  ^   ' 

P       üUl il0":   '""  ^--'-7cloh^;;ol  azeot^po   which   IS 

^  /<•     "V.blo 8 presents typical  economics. 
-K/ - • --     avin.  jni-ity io ove-.- 99.; 

Tnbl_e 8 

r>Cero"   ' ~ •   O'"'   T   :.'   ri      ,-. -,    ._ 

U:¡),:.oiAr:   ¿0,000 JíI'/Y 

i^.-c+eC ces-t in lr,Uc 

I-i:tial  chivr,-;-   r." 

- rint u:\Ul:   o .•  . 

3y-;;roc'i'ct     :   !->•.-.   -o-   -~ 

nii.ctrir L uy  ; 

",'«'   Oil   (17,^0  ztxx/lh) 

3T.C-\M  (°j.  peí;:.) 

•to y li'utn,  C-d: Coast 

eorditiors 

[ri..,L,jVv' 

3 3,100,000 

í   100,000 

1.08 ton/ton 

26,000 3CP/ton 

B05 r.r'-'h 

2,320 Ib/h 

16,350 lb/h 

69 í;S GHí 
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P-'WT'     1 • 

Oyelohuxylam:o.  iu the mrun raw material  for production of .'yolamrU-a 

and enrol or, tor, forvuloooisation of    ocrtom  typ^o of syntlu I - c' rubbers. 

Demand follow«  l-,    r win« market of ahyW  propyl,„c rubber •a wae 

around O.üOü ";•   io  6')  fnr fniW.d  "tr-Us. 

Pro-oooK   k.vcl„p,d  by    V1.!'.   uond.n   { ....,   ¡.-,   pfl- 

- r   liquid plv.rv.   amotion  nt.o  of  <-; lohexanone 

- aii  isotropi,:  diatill >tion  sU-p     to  eepaiv.U-  water 

- a pur:fio;.iioa  sto}:   by disi ili   t;cv.. 

" - ,DcalI:ylc.tj_o.. 

lihen  prices structure   justifies a d.alkylation process,  potenti.'1 

user is   to  crouox   between  the  two  routes  :vo.ila,K.:   thermal  or ^uiytie. 

I.P.P.   oriented r^earch   Lourds   t!,    catalytic   v,:l,   „cenoso  u«c  of  catalyst 

malees possible  lor;.r operating  tenperatcra   and  ..ahs.o a., tlv  h^h.r ^.p   .Uvjl> 

in desired aroaaU   D.      ,.-.r.   prooeBn dc.-Jkyl, tou   toluene  mio a !,ich  purity 
benzene  (r,ia.   y h 

'.ho   charge  mixed wit.i   Lolu.-iio  and ooan  r.cyrL,   re-oto over .-   specifi,: 

catalysis      '. qaone1,   10 r.aed: d   to  prevent   secondary  re, H:1ono.      -K   qu,m-Ned 

reactor efflacne   i:5  flr.ciu.ci  end  t\.n B^1.   in,,0   .,   ;:obUl^  l(, aurin;,u      r!u, 

light  '.ydrocarbone   , rom   í:he  bonbon,  stream,       'h.   hy^.n  rich rc-cLd  /as 

munt be  purified:   fi rad,   el imi/w t i ->.    u¡'  -,1   tr-n-   of  ir-.»   n  -„• i  i 1   l L
-"  

vj.    >—i i-   u¿Lu,j   oí   water  ruicl   IH.'i7,ooi. 
and thon  separatio;: of -f.     in  n   cold box. 

The  stabiliser boUcms  e,,   , l.-v/  tr.aled   .uid   o,nzene  i3 separate  fr>n 

tolueno and higher aror.atics  which  are roeyoloa. 

Tr.blc  S  shows typical  economics of j.^.P.   processes. 



,'... V     1- 

-ZSi^1 economics of   ,.'-. r    ïVrir^-  n   ->  A • 
-----------^e^i-lkyl^tion^roccss 

Investment  roi trcr.iin • o0 n,r  -^,>0' 

te prodl„   ,:„or,-.  .,„.,'  ,f .       ' "        °f Wr9ly'la <-'•>"M 
-i,j/- L--T or   benzene. 

'    —^     Lnuts,   including t:ic  cold box:   ;  1i6 ¡ni 

J^ilitivs ; 

"]^ciricit7 ,rr. / 
465 KTfll/h 

¿team produced 0 c   .        / 
¿O  tons/h 

^oolin, ,at:,    (,t.  130V)   WlJ:,0¡. 

i^uci 6-8 Sorbed 16.5 rcr atu/h-  -  •••• 
íyd-offcn cons--med 2>3oc ,    ,„ 

       J:   °° d0^«ylatod iato puro naphthalene 
throw-I'    P    f,irnl'-,v,    v      '        T 

it iB^Cr.^T'^iV'''   '"lt0d  Jtílti'a haS ^ rapidly growi^ ^incc 1955 ^ -   -  •   '"^   i olio::.' >. •   i.rblv : *«'-'-' 

iop.r 

iolvint^r demand.  i:,   thc 

i;:ro 1963 1966 1970 

17,00c        10c TV;       OC-~, 
420,000 

Tn  ;:urop, +,h._. demand v ü .,f +hl.  ..„.„ 
^  -i   „ne-   ..pjr.c  order  x-\   Y)6C>  (ion am  •*•'   \ 

increasing of about  60.0CO I: /y. U^.OuO ^, y)  ^d ia 

It   seems reasonable   t,  plan   tVú   tM« --i,-  T       M 

-H  bo mor. iaid mon.  polyc„twr pl ^   ^ ^       ' lA    p0 •  ^cruasin. „* thürc 

Oo.nv\ ni i on ai  route í r)   •>• o -, . c- + 

that  wr ;,-i   fu   w. •'   LO  obi:.. ^       1  '"-1  '-«-rcpntríete because 

 lKr tTr'ld^  Product,     -'cw procesos 
u-..        i 

to  obtain  fi be-    -r-     |-ri-      ,- '      '     *   "^ "^   P^üur-t.     -'cw proofs« 

^- :o Pr,^;v:;r; ::;;, :':..r;d r Tr* nd procc-i— 
.1.    ..II A,.-.»^     , ';V     .^Ij,      I -,r, t,       . . 

"-Ltlod  baoauoo   novation-   rr-     ' "' "   1S  f''F   t0 b° 
f^c-3 ions probi^  ¿.,  .,, . ^^,^,1,,   ^.prov.d r.d  fi,Kr i;radc  Wf_ 

xrobi.r..u  ^   „;,  subacquoat   fiber technology.     ^,c..   .   ,   .,     -     , 
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technology frr aro.,ctil! producticn by ,ofo^inK w ,  (xiraciion  ^ the   nMso 

procos,,  the coluto „hBln to t.«!*t.Jic acid h-a been coveted by 
developing; 

- íi T>ror\ rr,  ¡'or  rv"v-M(...   r.--,r 1-- 11 • 1 *•     1"  - <'--•. -U       .    C-  7f.,'..'.'.i 1 ¿.-»XT Oi. 

- a crocess  for x-lenon i roveri rv>t j on 

- ?    DT T r''T •    , -i   r - ¿ ,-••>•- ~ 

^^  " Jjp'YPJQrlr):-)?  '^yaxo1 ] i •—tip' 'i 

•iign purità-  par- '-rl an -^r Cn:,  1:3  .v.niliec-  l;y ory-talUzGtion  of thr 

mrrture Tita nari p-^y-,^ co-t-ii-ir-- ,— --••  „-••       i ,      -~  ^-.Lii,,in, c,   ,...,  o.- .xylene ; nd ethyl benzene. 

raraayUro  recovery  :,y cry~taiii j. L Ion   ;n  hnitrl  bv   tV-  -Sectios 

between perviene   ,,., t thr  ¿--<.:,ne-.       ^  .«ii   v.  .,.„ 

feed m^uro  J-an  TO   ^   ,,~; ar^v. -e  r-'i^n-- '.^.v.r ,v_   r .   '      V     , 
- "-•-•' l - .'      -. .     r   „    ...   t¡i'~  cut", .ir:   t'c;7'pr~.;'   - 

without  r-roll :.-'7  ]••;.     ••>- .   •;-,•!   ,,-v-••..-i ; r., . 
w     -•>"     -.     - l -'••-"'   "U1;"r •    .--'tract  more  than  65    ' 

Of   paiT-.ylCT'-:      H    -Í--1-    ,-,-•.. -li:,.     „ . v..       .  • 

roCC70vv   '   ;p   -IT."-.    - '• i-  -. - 

V   tO    COOl    the: 

1 - 171ir;: ,-- rv—. Laili-^tiOi 

exprnoion rf rrrraairi"-- 

."er»' (.'xvpVt"!. taction   '.    "-'-• 

'.v.acn   c   3   Lierai.: in coded eit.V r ly 

' .'C  i ¿qua:1,   of by  Indirect  contact   tra»' 

:-i p,riv  -1 .icV.W by o'Mtrifugn.ioii. 
2 - Ihen  a rur.j'i,- ti .¡1 «;',*-, t.-ha. fa  — r.i ,1.,  t--"t'. 

CJ. j^t,,  . i,vt 1  ¡-"T'"'.'a'.. ^ 1  > 

cei-ir - of i    v. . -'• 
-r <••-• "V. ' -«...tioa  «ad a 

vir- .c. 

aae I.   . a. 

-1 a\?c   ri-ij p • ,-T-V p- 

th-   o  ';«>- ha--1'..    ' iv \_v   -   *>"»! 
(i-f.  6) 

•wi.ig aaootsLivo atcpa: 

'       '""    '-"-   ^b  co..-,-t  wr.i a non laiacible  li- aid 
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