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1 '     :'h°  cth:;lLn'-  ::cidc  "ürcci   .:ád-.ti. ,i yr> e,::e  (furlb,r   \ v<. 1  , .. , ut) 

Since described     1  '"eìe.r.n .:;ülr, :,   e ¡e   '     i:    r vcumu   m  ¡h,. 

procese giving  better .vi „1-1.:,,   h:uy,r lif.. ML.   e-flyele,   ,1c. 

The  ethylene   ir;  e:: •.di:::.-!  will"     ir  i:;   i,h,    y  .-   ^ h, ;.n   . n  • 

Gt;ticnery  silver rt'.ì;-:i    -1   25c  -   yy    i     ,¡d  inore-:,-.1   -rehire   in 

two   st ego-e.     ehe  ei .rtuir  -re duc • .•    ethyl* >R   - ee1     ir     re   f,d   int-    the. 

cycle  of the  idre;   <t\,;/,     :v\   • i\   cr nv   • , d wit;    d,,   e,Cycl     -     0y 

,nu'uu;     r   •- oc,y:r,cecr   i      in,    >er ll,l-c,ni -,er;,, .:.   -et   1-vd   furn-M;  cf 

the  find   st. j,.    yh,  h,.i   cr s\rr.u.l:  i;  ,.;• . , ;, u d   ey   if,   (.v -v.v r-di-n 

.i' wc/tcr ernvmed   it.   td,,   .,   e,;:.!   ,,     c,     Í  th,   <• • t   ly::t   furne,..      'he 

fctorm yr.edaced ir: utilize   m   de   yr,.e,,,e.       d;,r   • .-, r.    rr LC.  ending 

¿own,   .he  furnr.c, ye.e  i:i  -.--c.i    ::  i.      •   ecrubü, r,   wh,r    ,'K   t i!nd,.ru 

cocido  cdjl'xn^d   13 vr.eh„d  ,vt   uith  vr ¡,,r.     t'h,   y  .    rre,   í'r>-.¡   ; th d eru 

oxidt-   iß  ^ 1er iene.'     ¿yin   wit!-.   ..-thylui..    v.d      ir    .:ib   i.    eub.jccted 

r/í'.ii;  ti:   the  yr: o :::.:  juel   describee'..     .    ri      ;   t h,   weeh,d  y U.   íe    eenoed 

to  the  e.t-lyen   funv.cc   . f   the   ;.,.<;• n-'   eey,  „¡.   ..,.   fm-n-cc  ,;......   i;-,  ,. liV, 

wr.shod vati:  ;;   '.cr in   .    eorubb,r  bei.-ii.iixi.:  '..    ¡d.,   : , cm'   . i:y^   "nd  ir, 

the.:  ;>r.cscd  in,,    ih,  etui,.e/bcr,.     Mi,,  ethylene     ::i,k-  f, rvue1   u   roec.rr.tud 

l'Vuïi   the weehmy weter,    - .«>. the  1   i.u.r  J,    • ym  Ucd   ff r wed in-.     The 

centoni  ef cer..H.n d:zid,   -;,!  'oaddJ.d,   in ih,  ah.luK,  exioh    i-, 

reduced   iwn  to    ediyhl.   i.r.ct,;;   by   ria,-,   iiotill    f i- u. 

:rhe yroducti.ii , f  ene  notric t. n     1'  a.!i„l,t.c  ,/id,   require  1 / 2Hi,; 

of  ethylene;   the   invest.:;, :ui   fc. r   -   .lent   fer the  yr: flucti, n     f J ,"v 

metric tons cf ethylene  ,>:ide yer ^ r   m.untr    U     beut  K .', Milli.-n Ubi. 

2*  ^idctiun ^i^yi¿ienc te   -.cexcddch.de ruvd :f -pre eviene   le   en, 1 ,v 

'.Ice   in then,  yrecccce,   ¡,,lecul-r , :;,yn ]:   i::   Mid.d  ...   !.    j.,.  , Ld'inic 

clcublc bcnrl,   but  m  ihi..  o.-.f.,  :e :   uixb   i |-lC  femeti,. d    „  • ,<^U t   but 

with   the  fer.:,- Lieu ef  -n  •i-i.-e      r       ;- - '   •-,,        > n, -u    •--.---.<   >-     i        ,-i.H'iie.      i !i,   rcecii'.n   le  not. 

carried , tu  here -  Ukc   in   1.   -  i, h./l.cr .rcna-ur:   oe.t,dyeie  in   the i: v, 

rhr'SC»   VuL   lhf-    ::^-i  '.dditi   :  trd.e:    j;l  ce   witli  the   -.id     '{ :    red--  eynlem: 

(e.)     vhc  .:l..finc e.re   , xidized by  .-.  11   diu,:   :r.Uc  (   eli- diui.i  chirrido) 

in exiuccuc sclutien with  reductien ,f   the    -Iheium -dil- rird    i, 
ract-1. 

me 



(b) The ¡."llcdiui; ma  1  ic  -grin converted ii^o ¿. 11 -dim, chi. ri ' 

by euprio  ehleride witl   reduction , f  the cup.ric clil-ri-ic    ¡. 

the  cu." rear,  ohh-rid^. 

(c) TH.  ouprour. chl-ride ic oxidized again by oxygen to th.. cupri- 

chic rid«.,. 

The re cci,h m-   ,,,   c rriort oui.  cither ao.  -  cingle r;tage cr an r, two 

v"b" '">'Uül"     1,!   ^      -^--^  x-'i«j ethylene  ".ud f'xy^on are passed  into  - 

vertici  meter ccM.aininr;  f h.  cit'lya!   eolation,   regeneration of  the 

c-.tr.lyzt   fkmr  ,1   o,   ,:,:t imu-url-.     In the     „cend,   air  ir  used te  regenerate 

-   "- l    •••     '••>      /i -it]en • i   r.thplono  carried. 

•'Ut   WiL]'   Ur"     in  liil!l c'-î,-f:   '• = •-   r^aic,   ;-,roc  .,1-0,.  une.r terato  pregna. 
r-lld ;L   1,(,"C v/ln"'    ^  .-un-'.ci^ù   ,,.   ,v-r.r; u      nd  e.nc,ntrMc the 

.cotaLl.-hyde '.::acl:   ir.   i,iKa.   purifie;   . /       two-rytc-^  distilla ..i- :i. 

!'n<   <c"Ai'-'l-->  --i' -^ ..'!ric   U-:  ..f ••ceWdahpd«   i-v emires ?6f<  1^ of 

ethylene  (-3.5,' yi..ld;;   th.  ii,vL,t¡,cní   A.r  .     1 ,ni   ;, r 1!K   produoticn 

C;;' ?( 'U° tUtric   ^-';    f  "-cc-t. ldchydc  "-er  y, ar raunte  *c  .bout 4.C   million 

• octane   , Tí. Cet; ; ; 

^rrrylcn,  -..ul o-.talycl   ncluticn arc fed  te   -   continuous reactor cystea 

m which wrtu il;.-  a:  uii ire ¡r,yylen,   ic converted ir  "-ne cingle through- 

put".     Tho la    -i,.;  i-]:c.-  ;i.00   - ¡   .  1KU .,r^r;curi;    _.ir,  iVnni.t   lf(,(,c<      .ftor 

presouix r^ueii.a e    -   ,   ..,,-     ,,rif  1!;_  ...C( 1.. ^  if. f;Lri...d _ ff iron  tht 

catalyrai   a.-lu:i.u.       P,    iM.,.:r  ir     1V   ;-.„,  with   ,ir   . n,   :,,cyûlii!  int,    lhf 

reacts-  ry:,u,..       h,   rrucl-    -.c^vn-   idiur, ihteined   i!? purified  IK ,ic-nc  of   •• 

tHo-Eir*,   diuüM,,,,      e!u:     ir u.ed  r« r   ; he  , .:ic>.Li,-..  ir,   -L.erl   Completel' 
freed fro.i .rcyip;,,. 

Th(   -"r(,luc' '"'i  ^   ^   hoirie:   lor of ..cet. .H   require.-  ?Hr   Uf: of pr-pyle:r 

(yield yi   );   ih,   .Muxr.tr,u:t   >,•>•      ;i-nt   f( r  ;.;i: produci ion <f 2-/Of   .net rie 
iünS   uf     fVicn'    •    r  .'l-   i'    *u;,i;:   ir-   -'K.u,    3.r.   „Ulli.-,-   TTS' . 

'i:ic    :,'VC il^,^n ^  pno,;•:,.; (f c:.t lv.lf;  (lirf.i;[.  c.. ia..lion ri. ulGpln, 

rrc applie,:  m ,,uruUi   lart:o-ncfie  -1-nlr  o.U   ov.r the world.    The  v.ldchyd: 

lTCCCKE  h"n '•lri-"-d.y  iv;chr.d   ih.  2.p  thcu!v.n<! ..-.illicn Ibc/yo^.r letal  o-a^cit^ 
ir.c.rk. 
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-"    - dditicn c.Liiiai£^£Íilj^_kL-^t:hvrlo^c  --»y chicled; ivedchydregen-ticn;U 
vinyl  n.cGtr,Lc 

bill   recently,   vinyl   -.cc4  d,  b:-e  ;)c.c:i    -.reduce frc . •    cilene end   -cctic 

'.cid.     The  recent   „rond   >-,   ethyl, n ,     e  ;.   ,eeio  atenei  !,-.;.    Lcrl   |.c.  the   devele 

-.vjut   of r. syntheli .  v¡etheb b^.el en  .bbrbuie,   .xetie    ci 

(r.)     In the 
M   ;e;d c.^'ren. 

d'echrrl   ùcdd.ed,   uh«.       .11 ..dim. i   : - IT   c,-yiylie  r>ui.c   i;, used by 

which r.oct eleehyb,   ir   , bt >in .d ;ee:   -   e<. -er^dum. 

Ethylene    .no  '^ d den  --.n. re-etec'  .• h  12'    - 13b'0     ¡     , .abjure of 

30   -   -}V   hj/c.^    1,1    iJU,    ;CL!;i:nrH     ,     '    (j.-lk-     -.    |,r,ly~t    (ll-iclvid    ill 

¿queue  ecetic    Oí,;.     The ;xl ,i- retir    . d nee 11 deb, y; h   U-  vinyl 

r.cet'te  c.",n   b^.   vi-h.d wii-h'.:;  ;   p-vr-,.   Ir   ^ '     b  h    '">  e 

The pr.duciien ,f „v„< „uttric   l.n  ,b  vinyl  eeeb.d,      nd ••. : el,..r 

rctiui ef    .cet .Ibehyd    te  vii.,1   /.cet .U   ,f 1.13 require:-. 8.^  leg ef 

ethylene;   the   inveee.e.et   fr r .•.  ..Lent   fb r  lb,,      r   iuel.e v  ei' 7r),l r° 

Mutrie   l;,nr;  . f  vin/I   t.vUy;i   iicl.   />:   r  ^y .-¡3,'OC    „trie  1.   ne  of 

ccetr.ldehyd,   ,„_r  ve'r (..i4, r r.ti,,   :,cct   Mei;,-!,.   '..     viied   lCctdc 

1.13;   ei.ieueee   U     beut   Y.Id    all v. n  üb   . 

(b)     In tiie  I>yor Method,   .eihylcne  end   "::yye., .-.re r.;cycle;! 1 hrouyh  :;• 

v-pourieer  in which  they yic; ur  .:,eciic    ejd w.x.ui-.    T'rci.:h ' :yy:en 

i-  r/Med .-..-.. tin,  ,y;eoou;, .n,eiure   ceoned   b,   ld(    -  ifd'e   -4ld  r3 -  F   kg/r..' 

ffcv.ee Lvor c   /letr.l.Iio  ;v ble     .del   o.büyot. 

The  diente     eocrdm :   •'. ? t',K   '3,.or  yrecoerj   in cyxrrvti, i,   under  ccnstnuti 

or in yl-nni:;,;  V v;;   I   ybK.r ~  : ie-,1  ^dde oe-cii;   ef ^oro  tb  n ¿ 

querLer ..¡ilJ i   n ,,Ktrio   Une  cor  •-•-.v. 

*     C-:<:id-~'-" ivc   ^i 111 i i_;y    . I'   r,-bute;;c '.cat   ^cic 

difficult lui:  li:   Uie  .;cibeUvi   r.yi : ' ; inj of  n-lui.cn.    ';:     e<d .c   vcirt due 

'-•    tho  ^r.;ir-Lit-r.     f   by-; nodue r. :-  L  v..   b-,:.   ev,:.^r'..io   by   t b-,     rc-li. irr.ry  f.r>- 

Uen ef  butyl   .xote.te-.     C:y-er ciane   ..diwi  yive-    .c,.tic    cid. 

beodBtech  IL   ibe  n-but^ne    U;:LIT':  (i/elh   ;.u'.;.:.r_;,   ,.•    «.   x-   r.  ;-.iv, f!   fre .- 

be  fureyemy  Lreetnentc.     The  oenvereu r. e[   tie,   a-eu,...;..  ui^h     i.y lue 

acetic  -cid (fircí   ct;.Cc)   ie eoe.,a:liebcd   i„  ..he  ii'.U']    e  .:,  .-..   ,_lev „t-.d 

e;;:-err.turo „jid pressure,   in  the ^.rv.Gcnco cf -   finol-' divided   v¡   î^rt 



ro/"G.KA° 
>">•> go  ^ 

The ncr. suspended in  bhe reaction nurture r.ncl recycled in the cyst cu. 

converted butène  (20 - 50f)  e:.n -  if sc  desired -  be recycled vi;-    r. 

extractive disiill-tion.     ïkc  butyl   .xetrte  in the .celio .-.cid  cclutir . 

iz oxidized (ccowivl .tr.ee)  with  vir     L   elevated  tc.pcratur. ,-nd pressa 

in liquid pheuc   wi.h hiyh  recycle  in;:idc.   tin   cyv;teu  .-.f the 1 

producta thre a^h •>. p-y   e::cWny^.     ^h 

used fer the   compre:  :ion c f  {J.;-  r.ir. 

Vho :iv.ducU.-n . f (,;iü ,i-tric to. „f  -octic ecid requires OOC k¿; ,,í 

n-butene;   tbu  inv, ¿t.neiit  fer :. ;L.nt  Tor the production of 60,000 udi- 

tone ci  ;-etic .-..cid ycr yec.r ^lomvlc to  -bout  K   .-.lillicn US':. 

.iquid re:. 

<„.T.r¿y cf   thc  residual  gac  i 

ri> 
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Introduction: 

Of the r^ny posci'bili tien of converting Uisic: petrochemical materials i; 

intermeaiaU:;, o. 6I'UU¡) vail U diccun. c-ti hero unie!, h is the following i't^tur- 

in common: 

a)   the  un-ior-montirmod  o implo aliphatic nonoolefins 

serve arj  feedstocks: 

ethylene 

propylene 

n-butene 

"b)  theac feedstocks aro converted with the aid of molecular oxygen. 

The  examples  nontiom-d here  show ..it  tir.   :;amo  time   the  versatility   io   :.¿. 

design i ji^  a'   i,h'    <o;emio'. i  ;.c'¡»!,  when   :)ic  l^uc   md or ;..i lo     r<    o-.>nv<-r:,  .i 

intermediate-;: „ 

The  following tran,joe tu  vail   c-:.  dealt with moro  specifically: 



Addition of oxy^ejo^^j-y^o^^ 

.i-j.--.iitior.-.l   , rciuceior; elen<   o;-:idc to  a 'typically chemical 

•--.-t.V : -0     nf ti vr.;     Hypochie r:v:   oof: produced fror. cM^rinc and 

• on, •• ,,.,..   -    J,  i   ,.,   tn  [-•!'•   L-'O':   to   'ero rt!--J.o;i;  chic oohydr m,  which 

..,,„   t/l0il r-.,Vv.-d vit1: a haoe - for example  3 imo - to ethylene  oxide and 

-ai.;..un  chloride. 

It  uov.  a tjreat o-o.T, uhun this  method of operation of ciancicai  chemi- 

:.tr7   war;  r,y-]-na:   .,- t: .;  petrochemical r.cthod of  operation ef  direct 

lU'il ',1011 

o.e-juc. 

lo P.î -f- -r 

,-    0rv v::  .;;,  to   tic.  ooubjo  cono  of -thy lone  in hete- 

c-r,T/\ ,;-r..;   oxide  henv  f^ri.xu,     hüls  reported on  this 

:': i "•• try ¡icjCinoa 

oov: 

i   oc   <v u 

ih<:  r» .o» n" 

í el 

v   :-:'•• re •-. 

thai   the r.otrochcr.rical  processes can 

Thus,  -uso  the  proocos of cíülo has been 

t..v..   years,  and hdlo   .oov; yubnictcd a report 

hjlen«;" l^JIS^LiL^l^^M^-' and to P^^-1-^-?- 

, rr.c i ocular oxy-icn is ¿dded on to the-  olcfinic 

 _<rn;.. tion of or  epoxide,  but 

The  reaction   is not  ca- 

*• "'< ':•>'  " ''''•.' osoes 

ei    '-U-.   i.,  thio  e-s<-    noe  wiA-i   tro: 

lu     •'-.. r:n  'ion :..• ;    oo .uO'osyae or  '¿ fvCi 

í r j. -i   :¡„o   her ilriO      10 -; -,  v.,- - ^royon-, eoo   catalysis  in   the ga as 

,, ,,     hue +;,;f   cl/iP-,_u  -..adition takes  place with   the aid of a redox system. 



^•^     Conv2ri?io^cf cihvKnc  inte  ricC'a,ì:!-"';v 

Th'J r 

2.2    f\-.r.v..-: 

-•n by no<:c!:3i  d; rin^ the 

t   wp^car:•   ^ívisii-lc  now 

cf 

'<roh 

f  .-,- 
i • << •- 'ry It   ïjrot' 

i-"-ï';  . i    u.- toru. 

3.0   A-.;dit:. 

~.,r:-X'^: :»xl. 

In -„h-   i-. 

addc 

:¿rr   -v.. /ìS.-DK 

"iJ* r- ,J  s •   :nr  ( ", 

but  \ 

that 

bonct 

.-•fi-'      • - • L     . CI I tr.i. •i     '••" f !V.        'OüfcJU 

Two entretien will  ru consider^*  h.-;-«..: 

act + ;    +» 

fine íi*i   .    • •• ! r --     » ' •' ••< "i i r' •- »"vi i     i  ; 

r    ríX   ",?' - «-• *    V 
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c)     Investment 

pov;er (500 v) 150 kwh 

power (6 kv) 500 kwh 

dor..l'iLr 1 ') i2<Jd va';e:.•* 12 m3 

nie:-1 (?^ !:¿/orn¿ absolute) 4.9 "tons 

steam ( 4 Icg/cn2 absolute) 0,4 ton 

Credit: 

steam (^0 kg/cr.i2 absolute) 8 tons 

ctcr-m cordoniate 5*3  tons 

for n f'.'.OCJ r.'.-fric cor. per year plant about 

10. ^ million IV.i (in the Federal Republic 

of Germany) batter,/ limits (without store 

for starting; rnd finished products, first 

catalyst fi'.liii/, engineering, financing, 

site dova."lep.ni'-'.t, lines up to the baxicry 

limits) 

<*)     Personnel req^red 5 -  6 worlcncn per shift 

I.O4    Literavur 

Publica Lion in  xhc supplement vo livra' of Ullmann  is being prepared, 

2.0   Oxidatioi ,r  . •-: -i, ¿Ac.li^^t.?,.¿q.V.^bij|//:io_ay.j_of__pj^onylcnc   to acetone 

2.01     Fundar.-jntTls 

At  the 1[->64 Uli ILO Petrochemical Meeting,  Hoechst reported on the production    ' 

of acctaldehydc  by oxidation of ethylene.    The reaction dealt with at that      | 
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suspended in the reaeticM mixture and recycled  in the  system.    The non- 

convcrtci   Mtene   'dO-;'  O   c:.:. - ir re eeMM:d   - be  recycled  via an extrac- 

tive 'i   ; n.'.!".. MO.'..    ": h-   Mí? i aci t-.'...   in,   the M.etic acid solution  is ox- 

i d 1 ? 
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'UT- M    .   f-v'tt-'   tempia   M-'  . ;.i  pressure   m 

M.-   lar;i--.,   the   eys MM   jf   tía  liquid reaction 

ee/.r.     Ti.e  erier^.'   el' the   residuai gas   is used 
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. *. t.*.   leid  fro.w  th.   liquid oxidation products 
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