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<*  ctrc• (55," hutcdicne),   ,nd O...? tcnn cf pyrolyai. „-phth.-.. 

Prediction of  ,ccxylcH, end elisene  by tho ,ubmcrf,crl íV,JC 

prcccsc.     Tn  thir: r.rcCOSE,  ,-v,in i-     ..,.   -   ,rrv     . 

the  surf.-.c.   vf   :¡i0     il        <        „ , ,,-. .      „     , .   , 
'     ~       1,,:Ui     -1   w*ncn  crcckin,y of th>.  ni 

-t  '   very lüch  U,,Pv,r; lviv   in t,ic ncigî:bt.urh.vfl  ^f  {hc fl_ 

'Cü'   liLC  ir^  v-lum^ ^ »-il   U-,Jin.r t     r-- i ,-i nn,n,h 
t-.kce ol 

' *L^   1"iU"u- ^   Lli   ^"••-*inj t     r-id qucnchin... 
ox   bhc pK.chicL-,  i 

°r rl:UlJ    lid Uncc   rotcntun ,: f      ccncider '»le 

he  rl.i.Mlc   .-/•   L:U} ;!r,ri,;;   -ud  iu.   cc.,nClUC 

"     -    -Cí--1-^   "na  l.l« x   n.   cf  , i'r/luu     r, 
0bt-i;lCa   frc.     ..?7   ¡,a,   k.    cr,,,t   ;jl   „.,,   _ f 

(3)      Crude cil or- chlll{i by  y. . ¡[( ^¡^       . ,_ 
*•'-   --e...-,      '.iir,   iL¡  -t   Lhc 

\ ..       •"'^'     ^   '•>r^A>:  hu:   xn   Ib,   cnbu.xen • f 1JV 

t;-U  £;.".c with  ^ygen fcllcv/ccl b-  ;ilC   n¡ccix"  n    -^     , 

~nd -che yetr« lauri  l'r.-c-Li--¡i  i,   ,,c cr-,cb, 
orm 

-i>'.   tuinpcr-xnrc  i;; 
controlled b-   Lhc  a-- »* ^     • -       ,     -, 

" ^-"'i,   -x    -clracxv.   lujcci,, '  which  ii   elf 
determines the     cL-< vi,,.     _     ,,,..•-, 

de.crioed includi:lör ,„  .concur •,s,,„lt:r„. 

(4) The jV.^y nr&c,„.r,   -,      ,,  
»-' , . -L W Ks K^. ,„, tJ       j   !     X       X ' i » Kill,   •    r,''   i,vi .- ' i        T 

^•K   ....mu   cau, -ceíylcüe.     The currenL 
I-c^  l0 dtccril,c„  ln  „,;ii,    r{urrl  t_    ii(iKii( ^  cr ^^^ 

"  "" '     "      dcvclcpcc, fren   th,-  inno;.,rletc  combur.inn rf 
the  r-,w ..i-.lurir.l   with,  t :.,y.^-n. 

(5) The hydrc^cn  dtctn,:  •-,-c   -r^cL-      TMC ^ 
"     •/i't^'--<     JiUR  on-.üluf   -    lueh higher 

iîydrcyc.î  íL  urod  ,• -,   -   C-T-Pí   -  r-   ,       . i      ,      , 
"       ÜXii--   '- •••      tv.c  -Leclnurnu-r: -f  ...veidmp 

sect  ;nd thu Lumxur , r cl,.ctro(U;;- 

(6) 
re   described. 

Turific-tion 

Th. 
' ^ cenvcr.ion of clefxn   rr.-,cti,n:.  by !Vdroffcnr.tion.        • 

o Propylcn,  freí,,,  1Cj  c  1 :  hydr^cnr.tcd  I,   ron:ovc .ethyl- 

'•   m   .rc.,,ulc.,    ,Gr  ;,;,; .,,.„,„,., 1Uil ,,. ,Kl„|or ,T.V 

-   -.dr«.3oi.Uu    .nd  ,,-ÎU;.ni,d  i     üu   cr-ckinír nl.,n;.. 

^utcdi.ro  i.:  ncr.:,;.lly   »amoved fron  i.jlv_ (j    „.. r .. ,   / +. > 
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(13) 
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The residue! utrera ..met be ¡lydrogenatcd to  fro. fren  the leoi. 

troces ef bulrrdiono.     Di- or  criinobuteue produced in the TV-.ycr 

oligor.icrii:r.liuu precox cen be hydrr ¿cnr.lcd by the   :>y:r cold 

hydrogen.. Lion pre o, .s:.s io very pui,  i^.p.-.r-f f in. 

The ITI.;'  procer, of b p- U!jillí? p   .iclhylpyrrel idono  with  5 te   K 

wr.ter   to   cilrcl   bul" dieu.-,   frr      ",-   r       . -, a'lulL  lrr' '   blU- <-•;   r'-tre xi  i:.:   described   in 
full   de tri 1  uith cc;;¡ ìri^r;. 

r11 eriane...    s> r. amener,   e.£.   fer   Liu. 

.,iy,Ki,.      ihc  u,,i   in\cccG  for itn rrc-'v,,; 
vie.  r;ul;huric ..cid Ux. tr,k nt   ir;   described. 

i,hC ';r  '  iR°Pr'-'-  -¡-votien  procer U3ing ¡-nothylp'-rrolideru   i 
deaeriti.     Thin  !;•  etili   M,   -,  devae.>„xnt   rt^c. 

bhc  eeld liydr^ti.n  ^.fini:v; of  -. pyrulynic nr.phthr   to fro; 

the product   fr,, ,c,i.yio,e     ad  Ciclefincr; to n..ke   it   euilnble   ,, 
motor geeolme  i;;  described. 

'l'ho ^-.^-bclKluc., [irílí,C!JfJ f,ir Ulc ^ /iiroc h,(lr;{Jcnrtiün  .. 

pyrolycue  :VThth.-   x,   dPi,;ribf d.     VM,.  rehl0v^  ^^   ^ ^^ 

-nú :ì.,keo   it   nui ¡.Vole  fYr  the  extinction <f  ,To,,dic;, 

The extre.c1ioP   .f ,.re,i;P !•::,   by --,,ai0l   -.yrrelidm,   fror,  pyrelp. 

nr.pLLhr. by   t!K. LurGi--.,.:ii v,n -rco-;x  ir;  dcücrib.-d   in o-nriob r- . 

dctr.il    -.iid  fuliv   ev^lir.tc.d. 

bromr.tic«  e,n b,  deelkyl   t ,f 0.¿.   L,lucn, ccnvortod  K   bcnzc¡u 

by the   i'—-bchelvcn preces.     Tcluon.   .-.nil crude b -Iro^n   ,.G. 

freu r. cr-í-lyiir;  rofon.,cr rr,  converted o,M elyt ^.lly   rr   bíncc., 

-M mcth'.no.    bccircnl£p icn of unconverted toluene   is  or.rrio..¡     u 

~nd rbboul  1.5/ cUphenyl  nroduced  ~r. -. by-product. 
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The   raw materials  which arc  suitably used 
for the  production of the pctro- 

chemiciM basic  building blocks  su-h a,   o thy Un..-,   acetylene,   propyl.no a 

C^oiUins,   -;:ill   alwava  be   a^apteu   lo  the ,- iv, n   loe 

and  the 

conçu tir ru;.     Those 

-i >;\3  wore  doou-iivo  301    the   fact   If- t   1-—>   a-¡v,.   ,-0   . ,      i 
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a. r,   developed 
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or   'ht.-   pronao ti on  of  the 

'-'-••'-  -- -   fu tvL neo.     Vh«.'.e prca ,. ^c.;    rt_   ;cnovm UE ^.^ c 

*iv    -ii .H.air;t  novia '-•^l a-   proceda. 

i -a -?xt¿\. *'^,   the  p^tt'.i-n of co-ajampti^n of petroleum products 
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tJ;C   gcTi--..t:>.-t:.oìì of he:.-t n.:^ the cracking reaction in crpr„r::te parts of the 

.- •:,c:kJ.*ii- unit.     In  thu   ;"y/,  uir can V-  U2cd a-  tau < er^.u.; ti or,  .-.••i.-nt.    The 

atmocpnerc  viae:; ,r r-:o :-:.•••••.s   te;'.ration 

I I '. J.. :; le    i -Ì". '; 

CC tVi'L'v. roue ;..-]• hcr.t 

r..:nc axil t;ronc'. the 

.'••j^uM'-jd i'-.-'in,/'   Vt^jr   oí   -i .v--;j    ;;:xiu   w_>rk. 

-    ^'v..: .r  o^ rating e.-v. .itiurL.s nu; '. low,     A ;r,ullitu 

t..i: 

•".ifca j'r:s 

rter 0—13   "-nrl   ta 

j• -       -', f"/,jj^ /-.      -p .troUed by 

..rts  up 

: ii;-     u-«';rtpiT)L 3 

J1'   ^f-   M/tn-nt^r LU.  .,:., r;   s<.v .r'Ut,¡  on the 

t'.iO   k rt;    :.rwr^';;,::c   L...v.   to   .'t.  piccia 

•i,   fi   I.iíz';ü b^às wit;. fciiii;j v;cr-.. urea   vott  for the 

"V-v:%     Howeverf   tí.« v   • -x-   :!:: : i :\A i :.«. s  as   reperds 

'• y:n:,   tf  "."el ids;      this   ;?  e  bent   DVi.ro' ",c   by   icing 

...    :sir.f,   -  ecnicai  t._d ,     Trie- eenieel   c« -\   :--;3,iIt„d in 

e 3.r,j :'.••.,\a   .rid did not  CIH.^L   ;e;.   Ior~   ¿ -i   /icld 
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>f OIí^'ILTIW produced.    The following yields of by-products are obtainod: 

-.viion..:) 

0.50 ton/ton C2H4 

O.25        " " 

0.45       " •• 

' • î').jd is burnt quantitatively in the process, whilst 

'- '.'*"< "2%¿  of fuel eas (Hg + CHj remains. 

• î^/m.t. 

," ìOS/^.t. 

"V  i! "'An + 

(4 DM = 1 US 5) 

y:/r.. t. 

./'/kg 02%  (2.4 US Conta/lb)  is arrived 

/    -h,.   investment  co3ts  of Wl 170,000,000 

1  r.reciation,   taxes,  interest and maintenance. 

"-•con.   )6  M964) No.  9, pp.  S89-898 

/4 <* 19^^)   a,  pp.  134-142 
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:Tl ~ï * - i¡.>: ^reduction of 

-.-, r,. As regards invest- 

f f re neu between 

i lov:iíií- the crack 

all the H2S 

,v ••:.,.: with sodium 

:• 'i ;:.-l Vi,  By 

i\  --ì;-]--riseci and 

".. . the 

-/ ài3tillation 

tv. *,—li stillato 

.ii,; separated 

:!  >.    -.r.   :i-mothyl- 

:•  '-,i!-.li    ll:>-;   Cy-  and 

ir 

•jrrunt column 

.*:•'••  acetylene, 

-  +nr- C3-and 

:, -   concentration, 

*r. :   in the 

-.- ',   by  partial 

Lv  distillation. 
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2.2    Sont (Ft-cd-ôtock:   ciudr  oil) 

neo!/ ioíiü 
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Et-; 'JAru 

«i f'.j.y, g )    j. 

h.  Invt,i i tv. ::--i c jj-.'ii ,-LOU-; .ut   r •_.,;.. r • ''î uülic  of  Germany) 

Tot vi 

but •„. 

pcvvr  v *. > * 

< > i • -., •,.- /,,~. 

-•-pi-'.'-ïi v   ...rai   aU.XIii"-.r"*   vic-ni; 

C . 'i v¡.. ,CCO) 

1 : :'t:—i key» 

"v.  v.:v  separation, 

v,    VCCPV; ;.. -0 K.    ^.<:r'iy\vr. 

k'h 

II 

•.-3 

vt+ric   ton 

?9,h 

0. V< 



-JG- 

£L> ¡xr 1QC  kg acetylene 

II 

I? r: 

kg 

m3 

kg 

kg 

827 

510 

0.4 

827 

510 

0.4 

kg 0.3 0.3 

kg 0.15 
1 

kg - 0.5-1 

:r Cy-,    kg - 0.35 

mr 25. 25 

nF 50 50 

"OC ::íT acetylene 

I 11 

• 0 -''n,           metric 
ton 

O.85 0.5 

--• kg - 118  _ 118   ..-_... 

m 1135 1135 

CC?, ppns S) 

~-bc na    kg 92 92 
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• j • ä 
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.,,   by  üO'rrriDi 

?aui<>   1 ; 

n,    ! ' ^ i- : i Í - i 1 x "t y   of 

i • . :i i     r i-V   oí    ) no- 

H.A.    fui    ÌÌ 

f w-ator to tertiary 

.,-:..; ..-rt,   (    **-.   'r-j   car, Iv.  divided 

*it.. •; ji.n  a»n   if n-.netcary, 
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I . . -i     r, -i 

n   ,     Tac inotuten..   -.a  ;el-tiv.;ly absorbed from the 

di -'.illative purification of the tort.-butanol,  dehydration and rectifi- 

aalaaa of   ''>«.   "¡sofa 

«•:  •••'^ai*.  la: a.-    T ' - :• ,u •.•  aJ:   aaaua   30"V  in     „ laau.a    eoiumn /•   with the  aid 

!>"   t:hr'     '.'Jl'-r;--:  •..  , •-« •.o-tc.ir.iv.F  atacrptaai   aolutiar..     Tart.-autanol   is 

''•''     ••^•-: •••• t j. o-; solution  Hcair.a; ire:- t-.,   acaorucr passes 

1 ••'•'•   ••i'      ••-••:."'--   >   '•• which tho t*r-. .-L.UUüIU].   forrad   it distil- 

1  i-re;:;-u^  aa an azaotr-ac  (aito   aa¡ :..;r ;.     fhe absorption 

aala'.iaa   .'.-  :••;.;-,.   .. •   '. o  tat   absorber aft   *• coca, ir.."   ir C. 

3. b a O 1 ' p "* i C a    :. O i 

Tir' ì   ì      OnOU:; t      <"•' 

a iva G  p: 

.K".    ! Oi:    Ti ••' ' i. 

i,li\ li    ' la e 

t a-   ,T, 

1 iati on column  contains 

.o.;,     T'hr overhead   'ppors 

'a', or.   flowing into the ci;;;: 

ayajoally dissolved  ••-'••...t'a.' 

'or--   a^nt-un,   boaifoa  xiu   1 cri .-bataìra-l-vai ier- 

"'•!'   of a~batenca -..'.ich arc   "aa-aVal   hv distillation 

'.'•'"i. a.     Uivue  r.-:. at arica   aa  i-/ 

.r   *.'..• bottoms   oT   colara;  '•  a 

;c-a tram  -tv; a i- 

amali   amounts 

'ra '.ya ; r, of  the 

rcDi'   i ìi  a and 

' e- a .-au.;u'!Oi-'a.;ao-.ropl.'   i a  ava;/:-,  oí'í    f "ora   ciac bottoms 

r 

c.oavarva. ix ,r i '.vaa';     ; 

•.'¡io:   oí  activated alutr."1.nm-.n  .aa 

.•ha-1 ration 

ax  ffO C.     fho 

• ' •-•'• :uaai   aa  Coiaueiaor  G  J::   ae¡ ;;raaao   in   aonax.it or  H 

• '. :-o:.  ;voi;ui'ta.  laobuaei.o  aod   aa'or,     The   .: sol ut;, laño,   is 

íraa^-e  of iunior boìlir.j oontcXi.ir.antP (ài.iao'oirtene,   tert.- 

:Ci ' 0"ai: ine;  in column J. 



IlÌVT-iiIno-;t >   C'-)n-",nptio     flaires ?:nd i-aiiuf.-cturi.".* coats 

ait'.'ry Li r:¡uO 

'-'/\, 

(Prie 

î   r  f^ii • ^ 

'."Obi. i.e.   of Gormaìiy,   withou:   taxos,   enfonoorinf i'oc) 

'K-'-vöCio 

* \   \ * v :; e  t o 

6 ooo 

>ns/yr 

Fvc i • 

• i'u/u' • ;•. ; 5 0C0 n.t. AT 

- i i^oDU"; >   0.01 
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V
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Operatin^ COSTS calculation 

Steam (Pi: 0/n.ï.) 

Zlcct-.-i'îity (DI!  '/100 k!.rh) 

I.'f.turnl   rrr; ( 3" ú.>/lOO m') 

Cool ir j :- 'L:  'r;*  ;-/lOO ffl3) 

Odorat in, - corto 

DI'; per m.t. 

15.00 

20.00 

9.IO 

8.00 

2.00 

DM 54.10/m.t.   iaobutcne 

us c n.525) 

Vap'taJ  eos;?    (A ;cu ©•#***! m«ri) ON 1t125,OO0/yp 

i.e.DM 187.50/w.t.  isobutem 

r?ain|rv»~.c» (4 / of iwr« «tuent e««ta/yr)i   ""»IT  lOOtOOO/yr 

i.«.0lî       30  / m. t. i »©but err 

»  f .*vH'>rnl!f.  ' "^a p. r «hift) 

DU 

10   /hr 

13.3" /».t.isobutrn 

.f t *r 'i      \ k »"*'t.fe! 

»*    tff ^§lfe*     **&kmm*   •"TTfiP^*M^lBfr'~iiiir^ffîl ir^wTïffn 

¿Sft      »ÍPS       PTÜW^WW      %]i«*^f € f ! 

Bd 

100        fm.%» 

. K»--'' r»« 

- «ry      ^# «*  *«'«,  #-   *f<#* ^f*;|«ii CJ-^IHI 

-# *^#"^ «•.**>   » -» í t • f *r   * 

"fc# '» •Tf *"• i f « . • -t* * *   #*•    " «%!>*ti    t 8A * 



h   T':-i':."-.v   "Jri   in   -   ;;ood y.-Id   OíU.   br, recove:ud   ír^  C( -^ pis  (.able   1). 

•toy, ri    .-o   ......    -.-.vir. •.'.).,   t.;   ,:,lf;.r,,   .-..;•,   '-:P   1 ..¡...iQ-lt.j.,-1,1   í-xt ration   step 

V'li-.^-'     ^il.v.i-. •-'.:onti'.iai.;/- U^l T f-   ;r--cut 
-¿  

\':, S 

•¿'y 1 

Oí» f... M., 1 

/!< 2 

11 ¡i 

1.* 

v). 1 

on .-'f^rr^íi ~ 

"•• •f ' • '. 11  "rom 

,-     J 
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,"i;"Cl'i'",f ":    -^••'•nt..   "orra-por^ing to the i;:opre:io concentration,   is 

dependent  en tv  arraont  r.f C^-cutc to be uaod as feedstock.     In the ca ase 

-°-'v-f-     ^•'"•7.    :lKaCfora;   a rei;-:yc\y Lar?-, plant  would be 

necescara --' 1  .    .     ( : 

*bhc  o o mar. 

'j ill G rathe a 

a e   O:J 

.iicuia  •aataa-:-' 

..-.••c-.ji 

'•'Î l;r   ncacratc     ic.pre.K' amoaa,.     Jn addition,  the 

'•vo "?'°  •-e w-Poriy.c.-:  -..-iüch   in  turn uoald require a 

1'-:   :^;,,;i:V-     in comparison,   hm/vvcr,   to  separate 

0  ~°-  -.:-V:d  in v-iount:.; bcv;ear. ¿jO  cud  ^0 ^ in the 

-al]   ;-ou:rt   e"  ;:oiveat   aoald   ue n-eded for a 

—   'Kr  :he  ace  oí   aate~-c,oraaL:.üia :.-r.¡.„-ti^3pyrrolidono. 

'(A"i..i¡i;;,-.,iiy  to aueorb   Lhv lot.'u   isoprene  including 

.   -n j.'-rnu^.yl-íjyrroli^cv;,,  by -ana  of cue-h a liquid- 

i-'-oportion of ti- pentads  ir, biccolv.d xn the 

<   i. a e  òr.rr,u   uime. 

L? '"' J'   '' •'• '   '••rV"'':h "°-u-Ì!-: the  isoprene,   the other Cc-diolefins 

ailCi.   par t,     H     •'  a,".   •,."  .   .   •.'••. 
5 

. evi -ca u i ; '.;       ¡ • ; • o 

di "í. •-• 1 1- 

.ve  < f  th 

•••'i'.iM 

• -^>. '- ahoi- a; the flou sheet, (r^. n)f Ì3 frctìd 

:" ;'Ot'lUn!0!:;: h" introduc-rr it u-:
l.o the head of a 

' ,:,;rt:i1í' •—¿ hoila.jv xn t!:r- ucuai way in the bott- 

i;:' in t'v:'  l--,~'-'ira-r-t under li\-   er.-:,ii tionu of counter- 

• r°prr;r • ' -'larked fv-nr, + >-,.• .,thcr accompanying 

'•'"-- t ": "'Oi' nfV"'' r-.    4,-, r.,-„,.',,.. , , 
"   •'   ''• '-; 'UUl< -<•-''• ^ separat ion of the 

>vr v-,"-'1-V --"ea ra-mbcr oi ivay,, but thia ir quite 

avi, en column. 

"0:'^' '   ' " * laa considerably reduced by removal of the pontones 

•'"•ii-i,fru^ extraction. The mixture of peatones and a 

¿ -:e-ai '>•:  i.-omvno collected an overhead of th- column iB condensed 
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¿té  **r;   'rj  -t.   a suit itele level  into tho liquid-liquid extraction column. 

'   ' *  •     *      *-'•>  b-evr solubility»   the Ct-hydro,.i.rbo,'s  rvccui/mlj.te ?.t 

'"f^'   • '   'v-  .-)h;mr  from which they are  drav.r*  in the usual  way 

•-.oved <\3    the  uppermost sid€ stream.     If the isopren« 

i,f 3 r-Tpr-sive  r'jTot'r.ts of pentadie-nes ,   cyclopentadi prie 

.,   -'-.  --O-ìr-und ;  with hi-iier so tubi i : Xy    *nece are  removed 

scribi er,   ^s has ¿lr.--dy been shown 

-acetylene   in   the   "utadifje  recovery. 

• i <?. 

.ration  of  the 

opent-j-ne.      "».ice the   bolita"  pomi   difiérenos  ot   th«i» 

'..-•.. ."-Vs: r ,    1.,'   '   ,    I,   fc,   the   i<*' r.iiv-    vol ¿X AI„ by   is 

' •"   '.••'•vonp^ua:-  co^or^. >.   fror,   the   ,iio?e.ir,   is   pos»- 

•    i    "!tj/#    ,;,•'   ir.   *bve    r,'-jU.T,   lut^tien*    : jt,,y i¿- 3lyi«n*. 

¿-  t. .s ¡rotess on  an   indúctil.-'.!   scaie  n*v» 

'"OVrnT' 

%Tf 

•rene  of 

•vc-r^oi e« 

-1  so  far   , vacated 

pur*ty fro;'a rr»cà»4 

S   :-?*r:¡-'t; 7a,.i-"fiese  "i. old  Hydrogen iti (AB'* 

• '  #   jt"  Ts*',th.» : i? ?  t#v«re  thermal   f*e forming, 

i t'unii   reformat*-   wh •-.-:'_    h :.s   t,j   t.«  r»fm»4 

* •   ..i.    ;*> »-J  »n-i*-*- ;   :. - «-   ifi    •   *n# pjfToi/- 

:  .   ' «  blfrdinr r-oP,'Oc»«i-.t   » 3  "'   '":ov„non  on«, 
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M- •  .     . :-,_F K -vtag the rcrctor, . 

"* ' • J >•* 1,    -.1  ia m 

• r ì   ;t      i   ir,  ft 

*   .•.-*-: •    t in  US  nt- 

r-   •    ? -    *   • 'by vol 

"'   «    r* ; > i   oat 

-    J*   '<tt-    ir. ' .. H-vdi rto 

• r.^ti:?t*Wi 
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c) Consumption of yX il it ice /.nd oat criada: 

r,<r i or o.u; metric toa of pyrolysis nr.phthc. employing combined air and 

victor cool 

; 1 cetricity 

COO1ì;ì7 mter 

II0-cons ar.pt ion 

(J a, t ,\i y f. I con s ar.pt i on 

11.3 i-'cor:omy 

20 k'.ni 

.Q..!.m.t.. 

o     rn 

o. „3 40 - 80 m 

0.02 kg 

CT 

ci-.icv.lr.ticu is based on c. plc:rt  for c:a enunci throughput  of 100,000 

of pyrolysio nc.phthw which is  connected to c. selective hydrogen?,- 

>pcr; tini; by the IT.Y": process  (federal republic of Gormcaiy '::!":     OI 

.'nvos'irnem  for the key-turn plant 

Inter;-j",   ?nd ~.norliz.-/tion    15 / 

ü-intenance 3" /- 

•~¿,-.-:-;.^ 1   (1 mrj: por shifxì 
- '.:l  !•-.- ,' ,,,-visio.. 

v-'io^L:.   ;1CH3 caloric vc.lue 

I if. :  ; .,   ,  1 o: K.;' opcrr.xinr- 

i.:.\::i/fr.ct urini costs 

•   DI'    2 ¡600,000 

ITS 0        650,000 

48,75 

9.75 

7.50 

•'44.00 

32._pp 

142.00 
11.35 
2.O4 

DT!/hr 
IX'/m.t. 

US 0/m.t. 



i¿*£r.^.urc r c f ,q r caecs • 

0.  Iciiz,   -reeling   \ conree IV-Vad-ct   U- t OU. fr»    rymí/t** 

conversions  ct   : .>_      " 

Proceed.   5th i'cvlJ  :    :,rol.  Co;* rrt 

i^.'.i.-mctrs     -r'». ;•      .,      Wl****** 

.Vol »    " '1 

^*    P111^   '-ron-1K--  ; ;:tr--c+. v-r;-Ivir->    ' ro^oly-- 

The  pyroiyai.-  rr 

rich m  croira : . > 

whose   shrjj   -,..',-• 

be  urlÇ'"jnom"' •   1 

4 •,v-t.- • in   -T* 

l   1 

*.jr n« 

* • t „1  « 1 •*»< -fit 

id   J-.T;'J..3) 

"or  t,u-   ;-..^-pc.-i   I   ;• ;i 

which,    '.*. ',.;    ; !.r    ;   ;.[   _jf 

of the  hi-hert   r>.r--< 

lowest    pOV/f-r    <;f, :S^,)t i ' 

"V    •»»»    <\f    »#* «    ## 

' * - * 

r»«¿   *fc# 

The     rosoU-r  'iron>sn    ,, ¿ utvelo^etl   r"T i   •   f/t,r   , *    .« 

with  .,"P/ ..- ,1-T   -'--i   t'•   roiveri'".   r;i:. t UK . .-     -<<**-' ¿ ,•      * 

Of the  sol/c-    by   *.  ...   -dutioi    •,<•*/     .-,     *       -   - t 

possible   to  pr  .'   .;,...   -io,-,,: :,,.r    ,n   -.   «• if-r# 

was   ro^-.v;   th   *    I.s^II.-tr,/   .j.-    .    •     ,. »...   - 

by wr.ter  <!;ctr 

rei at 1 ve 1 

z- Jf r- it 

'.e:r¡  consumption, 

*    »  . A        * It 

*»< 

1 *•*       % 

i\irt;ie.r develop/."--./,   if   ;   ;-  , rorts*   .tjJUf   t.-     * »        *irf  *»;     <$  *=«* »4**45 

component.     The chouc of fi# solvimi iiirtt«r*   *^i   ¿\g «i  *«. *   #»if. f»#^*i 



4 
* 

I 

4: 

v 
! 

t 

/ 

t 

V, 

t 
I 

1    »  ,.., 

i 
i . c 

ê 
i 

1   i 
9 
i 

# 



*    -   íi H,»i*   **»*^- 



r 

»••:^;.ry,  the p<ure ¿romí.tic« c«i "be' 

> ¡K...r:*e fcy distinción.    "^.e r.oncxofflf.ticf 

.-•-   •.   ,:      •-> ^:   ',.     oxtrector column.     They 

-nlumn   with 

d/t'-'.-*!   off   IM 

•- r • i í' . i n "*  11 

«s  -   :   • ¡r  \ii\~i sntbr tnd 

fi*   icr^bv-r«,  Vie   ,:v-ir^c Tbon«  fl#w 

i  « Fi-     *  •!    .if* 

*«-• 
«      <* 

» •* «r 

*,1 

,#.-», s 



b".t-.:d. -y   ,:.   lyr.-iv-.i  v-forac*c  or pyrcl-'cis r.-phlh;.: 

( 1 '•--'i;    •  r--.     '. i/w J, O.o m. t. 

:-.v-.i in the fon.i of fuel oil or fuel sa». 

* r k'ih 

0 . 1  L' 

fit il 1   : io"   r>. 

or t':c  fr .e* io-c ' . : • of  1 rn.*, of port aromatic» 

' .-Ir     -   -'.K r ti o  m »/neh 

:r,: ;,. -i*   t,   " :\>: ;\t. Js*ock:   it   is known   from 

.jid   .j. <-.  MO' ï'i '' * o.if;. 

,?.lr).] Jtior»  »3 i.iv'-n  for a plant with on 

-. '-fir  i on EU     ?*.-..    jn-..-,i..    óf r.rom  tic» 

Tí. 9,'y-•,   ''-• 



r ï 

.ìT 

!.•  fer 

r      v r •!, 

»i».   -.. i« 

%h. 

-*«*ic« »r« 

• *  •:'!    1»   --i.fi 

».•    :»#*      4 *% - J-,   r -i'JBr, 



K  •.'.   oils witb   1-;   " no;,<vrom£.tics: 

93 

Cr" 
•-Ö 

•-•* urn  point. 

j TXT on-   mcti. ir:  ton  M   r<r    Ur.zt-r 

0. \'¡ "•• > t 

40 3 m 

i • 6 k "\ 

c. 1 kg 

f -.:.:  -_iromatiC3 by mu.-uis .of -y/.c ¿tropic 

..r,-•• ' i > • r.       U'^'"';. LO"  vili;  ..-.:. ven i   comb met ion'"' 

. !if' ¡La:; , 1- •       + :       ' .J)   «••• '  ••• '   • 

•• •••-lr;-c   "•;" 'ivüroTtn han C-.K  ;',3 objective thu split!'; 

/..•;  -v--.  naturai  riacs,   fror aromatic hvdro-rrbor^ 

,,,,.,   -,   >-,tj4 i s,»'+. d  c/ "iooun ir>   -'   i/:;' ' .i   ti.'-i'-    i e   'u' 

r • a -. i ; 
. t   ,   •  • , t   ; 

St 

-ion   "T b. 

.'j^.oO'.T.'i-1-    T  pri'i* .ratsiy   '.ii.   on Hub - 

c-j,     •--,:•. ,r..is.     0r   *ho gr-atost   import'nr.c-  today  is  the  prodnc- 

.zent   fren  loi-no  iiA iv^htacKa,.   fro-r. no„o end dxnu.thyl 



~"f~. 

Uork was Uready rter+rd by BASF in the  early :i'netee>-forties on the 

caUlyiic df-aik ,a ,aan;  <•;'   aliene hon-olc/ -a C  
:r'~P 051.23?,   1543).     The»© 

studies aM/à    .   :  -..:?:iv  wi.rt  dü'..:'    i   . ".a'a-11,7 toward the  production 

o^ tolera.   '\...^a:   .-,'.-.:.-;>..•   íior   :ryJ.< TíV, ^,   a ¿a   i-.kai  u> <.^t.ia  when 

-,  SUJ.0j,,~ .-_,;•  t.viu.'.;^-   a:-•  createci thre..^*   '¡i_ pctiochomicel manufacturo 

of ben'¿era*. 

'Jì inàus".rir.i   process was evolved \rhich,   m a first  plant with  >u;  annuel 

throughput  o:    'eeav, a^lric  tons  i.íry,'   -ü to c;o on  ¿stream  at  Gcholven- 

Chemte (tu-.        ..'i-    Li Jt    s:.    au I   liou    u. 

tre   fy'-ii;>*r:r •,     „    .;..  -aai.ple  of  mí   peod'-c: 

bri: fly  described in 

benzene from tolueno. 

fxc< 3-'  •'"   -'   a. •'••  •'"••--' reioraar:;  cai;   ec  uucè   to advantage  as  fresh 

i?as  for d'a i aa   '   a,    'aaeaa  of r-a-c  hydro-a:.     The  fresh toluene 

iogotn;a   e> y,   t. a    aa ;J   J,.>l'.crj,   a:--   a     -.à al: or.   a 3   io  a.^a^lby 

i,.-...,-»   rv -;-,'.J'1-• •   ,-   •. <     -     .   ve-     .';ar;      "id   '."Laa   ".o     a   r:aat.a¡   zone which 

consist.; o:-'  a,,   a:-l ano   lao-dorr  -a*'-.   aaaiaa;de catalvnt.     To   limit  a. 

rif,,    - ..,   [,_•.;.,, r-   a.a .   an  a reel4,  o*      a-  !u;.;., a:'f.  of  ruction,   quenchoil 

<.   n.'.y:a..    formed derma  d-aìlwlatioà,  part of  the   circula- 

.   -,,-.   -v,    ,-;1     o+* sferrar aas be:r>-  used,   the   f".sh gas 

itself,   a   ;-.;•'( y •-.    • •  a a/dma-a   concent re.: i.: :  "i;lt. 

;o  retnovv 

tari  faa 

in ,t   ih:   laaai  ruction products   arc   fried  in  :   stabilizing coluta 



et  fc^v.'t * • 1   '•"' s«  ,"     ' r * 

turc 

T>i' <Î2€a 3 

eur¡T;* 

Khi: 

-as».-d,  * 

add •. :, 

t\:.-:.  - 

of i«   . 

y*,      •%   *  •••«•»r  %« 

.-_•>-#-     * 

i _   "» 

,,  >* 

4 F   . I,H*F 

•«i4     ;- ¡i*«ft|   ;#•*• 

13.2 

'.   -cor 

t5lu:..ic   vr.fi   2  ..  '.tiff't 

Ky-    ,   „.-it   n^n.vrr^r j*.i<:a. 

b)  r;ar :.; :  

Cr"at   1 

Cru::.-..- 

O 

'H. •      %Y c 

lilátT 

wuî- r i •' »• pp* 

of   1 

ITi -1 idi.. 

s <f.-M--''   or»*tfri4Ji!   :f-,r   *    ..   dozily !**!«• 

.<.t_,   cofl»lji •   i wr mí  v:-*..f     '.«lía? ji -' 

;o- 



fi * 

* 



r 

4        .   #5¡»        »  ». «Ws «f 

*»»-»**•.   »•   . * ,ét*m\ 

•    ••»*•  1%# 








