S R EP 0 212 755 BL- - ¢ : 2 :0,.esorlptlon
f.__ftlon gas |n the process f or. produci hg synt hesls gas proper, vmthout
-produci ng. excess 'sjeam- el’ ectrigg¥iargsei -- The invenjion relates. to a
qurocess for! producf. or conpression energy, in order to inprove the ':.:-
synt he5| s.gas by.. catal ytic reforning of . hy- thermal efficiency of
"_':'sal eprpdess. drocar bons with steamin ibnlgesin ftheQufocBstar protideiigosyathesis das | t
""has now been found that conbustion gas mpamihus pedichalekeess deanc aleetytitng out
_such ~arhgrivyertion relatagip ¢hprovgss. ferreducn heat oreSooipeessie enerayaiot ordr tth imprevei the i s
- wel Ingkpuatps's §as) P eielstios (afarmiag 0§ hyas -~ - thermalrefficignayiohgpid-mests: on zone can be _
. "-advé’fﬂcﬂ’élﬂ’gﬂ‘gwm in a reagiancRne # A0 #1 Y Tont aftries daw een fryn stiat eorelvetion yoas .
' ARy (‘RVE?’WN% Qa‘ts“?"e%%'?ceﬁ%lrt of $hithchag feentie hey P%S@@}Qe ceffret M Beldi ti on
SynihpRs Q?ﬁTbust | 5irmiggh geaction (zong,) an; bg aﬁ"ge‘wﬁ\éns of

~unconvert &8" IYola

Cret %ﬁ}ﬁl R o ng% 74 he | nUIVER it

_'_:'f o steang) S megls of gal?;"l 8. %8 ?ﬁ Se Ca e m oﬂl U3 Grochds for
;_Synnﬁ"ﬁ%& fm 5 @3.@53@9 Ciody 3 nd Ofpmd i‘ﬁ ? ?3 o
r-'ﬂ& am:1.n a reaCt &eml hﬁ@ﬁ
' .-EXChange h a ConbUSt i:on CH4 + 17 120 IS 8} cfed eat exchange wrth a combustlon

! gas CH QJD hfb@i +%¥i§hanged conbusti on O2agss] WhidH heat exchanged*'@nbgstlogggg is M2

U CHe 4,000 200 + 2H,75. | | east ‘partihy eaeystydtybid @ acOmbisEdn Bk ZONe. A
'_;__ITBI h advantage ‘of recyc1 i ng-conbust i ON "ga rhairr akhitagh bOrBeyingRYMbURINFaS C;

.'__-subs:teamghtyadndamum sib@ntift BmourttsSoftoRat - t- heis ¥R0MHb béreibls ®ast obhe teBpiddeay Mhickl gas

G wheirgyhare therelyys. ragred nesuehin reweoping ed t Ois M atted P& tenadetatund BE! to be ustkul 8rt 00

| owptosess eand ttel meiritabny edactbrotetngeratered @l f or e Gem srelamting eactien)nis abtainedacther

1. enppdecute feusis. Fhe required heergytaaai pither el orami ngaoie asystem ngndi mot rlest @F mesdparated: Fee

. .atlequpiie pddeche readtige zenadeib rycboriiter gy : cagthesi ustrerasje the ode whem @ gecYSRSis em .
. and KBt o igamitgptlyraiewinseanseetprpisreacuppl | eeppliads Theclompreatyre abihe mevdadrrembes- g. by -

-~ contiphip-teke Rigop dereif gich a5 dhej sompyption; a5 RBNIFTCIS rRIRUIkY Back do a yeplyl yevely for

X "I nt é’F ﬁ¥dﬁ°é’ﬁ?qs§““al i \‘z\ﬁ dSnsa@xfsT:H% mi.c .r Ygining ‘“"e{ "édea"‘\"ﬁé" ?‘é@'@‘?“é‘f’hr e of .
F UINErs thB: ey 1B ke’ ;thg @ @ta'qe o% rrHagstlon R

nﬁ :is 1. S‘Z{\a ﬁen 2 thf rgmwn&fﬁhcf'o'back t 9 % : lpqﬁem I""t'l"l' (:ﬂfﬁﬁar bons
138.8 I on zone e _accurate! .

i ok ol PR S S ‘gh gkl on ﬁt.laful 'Ziriy?ns o sﬁ{ﬂ Farion in.

ot he thr‘? UM hais égﬁ%eyexﬁl% Usith the bus

) -iAnOtrQB‘rﬁunG%a@ﬁon%

- the ahehaleMsiitg 'SRAAIWHRA in itdaAn ban b e abi: éd Mstbi® 2818 brhRtatuirddCoah B THRENE € 1 N

9% Wrocess

AR bARISy el or g%)‘a@ ng;aCOSQL?[? cbﬂﬁ]mhb's anM fJePQQraQ' ugaj @gent to- .- .-

ot he aaﬁﬁﬁgdoﬂéﬁ dﬁpl@yeﬂﬂfx Qﬁmtﬁuef\tuﬁrﬁb%&ﬁ . close - to a limit set by the muﬁﬁ,guga.ozone ERIRT

O Gtops Budh Ak BYdfoddly. platilctiohg athméHie and | N ND&bterRS RithérBreSAs el 8 rdldtiadly k@bt 1N
.. CoNntmeghanolsyntiiesis.at i vel y -~ l.ar ge ‘st r eans, Oftrolr@ af cantiubidn Ges iehidng atsubstangas
cowhiceh. Htrasvéoemnsohmad:as@xmhaatagedrewn'eh ‘tdae amount df eyl gas, Witk sesuli hhmpreledheatel y

. s naimentbirpeaamenin which. sythes @estisnged eact | ewhangme said :cemiplstionagds Mith thg esactiont i ng

30 asfaeg gechwiignarapaniiadgpuieesr timcbidiel ; aszaae.rleddition; e tidver gerobuston pemieesat i ng.
gt edng unitydgi eonsiderpbiyt lssst thannthe gmotnd of conbu%'teﬁdiﬁ cprmpased; Uﬁ’p@"@b’ﬁ@@ﬁ welp e
: .-_nm riteam n@ﬂduﬁfﬂléhtﬁﬂéd% Isensidlephegy et in . sEﬂﬂS@Eﬂi‘é’rﬁu"}SF Ut',‘e'g%'" in ‘ess opiFeLit 0 a

i -pmiustony & 6hiee erl’}t':'t i o "'E ‘Pg’“ &E,“Hh %‘m en roduct i on,
ade 7 acﬂgrh ne m ti 3 tem ¥ t rﬁ P m)r e, rvﬂl g
rev aﬁ has een propose ?o - acc I 'P I‘H]% ve B%Els§tﬁlle HII % ig
| 1e en y c nt t of fhe hea{ ' E %1 E & than
- gnel w[i %on &09 he Y&on of N Sonsxc 4 edsc%ﬁs%n 2 Wikt mé L
ua i rf nicgé)'“” -«Q 'HJ C{ rg ditk rentp;5 Ses 1 n :
- Wh' G d»@c)ﬁ”& ?'b§en H:S witandotidhy12Ng€ Qécordr?ﬁﬁlb ods ﬁE sl SasWifl Havb h€
ok ea%n’n%ssatie GRfkeRHs bd % GheCl 1 ed RUbe shpidd foNfRe 'BhBsHN 208 Ris 15” :
. addiginBNsy. #i&ks Wﬁfbo%mhhs&ndrtv@imer a- pdriddiai}televant Svhen the combustion gas is SN
'conaiodeﬁaialaymabmsza-barboﬁnhessamunt Of - buihida - 53Sre&cBAED @ cOflprédsbdn 059 i on of

- fuel’'s inne sumter ainprogak@el Wt etlctDyyntheding s hepraeg b (pesfdisnt aiDwith a fuel in the com-

con\gesitsieadibs dedstrek, haivdvbr, thesariotnt o |- es sbetlinsehabecalse & smalleo odmpsdssa fusing as

-vx/m chmpragsion endrgateqeited huan@@ewlctmas @0 nlesy @gem) @ itrde de ugedt trmparbdwitipther e.
"t hgesultat & oredsretn coresaruy differiice- Heteeen a t enpiwatian i whigf no combusiion gasyierrecytled. wi | |

'.'_be dhaeneratitgapressiretoh @-op# byskasarbom 900 - C ofheeyserot Icpmeressed, antl thesebylmseheater oposed

L to- . thesis PVO&@%@MF“H fes%uff’ 3t prbich PHRBIATS 0P| e @Y ydnRempRGng |gas ig\Reeferied fithe poresy part -
of.. tsqeb?sﬁ'@? aifsbjp fram theseforming upibat - acoprdipg) iq the frwentiensittardsr folmPE¥bet han
- when., aft rotd adé%ﬁ?&%gé?jaﬂ?m%lﬁsﬁt Peh gas emal glicteney gl thecompistioprzone and thus
exc ARG ENRTL Liheone e af‘%ed\ﬁn"'f"ﬁﬁr avvn - P'IPR PRIP™%PY t 0 be supplied to the
reformer furnace(s); in_ 45 process itself and used for a different

) pur.pose:: raddition, it has been propo&ed to simul taneousl y E ~Accordingly,
;._Iess oxygen conpri si ng- gas. ‘Wi i.| “have conpress,” the synthesis gas produced
E ‘the. Te- to be supplied to the ‘conbustion zone; this is forner.by
rreans of a turbo expander V\hl ch drlves ' partlcul arIy rel evant when t he

g, . T o S



of the heat content of the heat exchanged conbus- of the total pr'oc'eSs'-;,
200 3 . EP C 212 755 81 - ' 4, ,, "oln -
-or.der - to over cone the usually shghlg B85 31 tor (2); IQ a preferred

- enmbodi ment of the process sure drop (e..g. in: the order of 0.5-5 bar)d - .
s resulting accordihng to the invention said fuel is introduced at fromthe -
£l Qu w of Incerddruie toverepmpatbe wbuaitiu ghaliapresy nt-he- tor (2)sinpeprafemaisgttediment pf gesuwoessand

y . CRWFODR; (8.ge fin the jorsler of G- barkriesullivaist . t hacdersiing tefoe fraengerdsairdu isdttioduped at

. -"f ! uentm"gt&.'s fipw ghgogbpsieneas)thrah esyatbon. syﬁt%@t@p@ae pmpﬁuohandgnayopomnaeea!-ycl ed v
j:;t g th\“és @mﬁt%meioﬁéxchafyed copfugtiopher ei Auesy gpshiiam ¢ Geayy); fyd@se'apnaynwed An T

5 r%ﬁsé"f"’& e tegtdee R EE0UR0R 87 he Opr i HPRID UheStape i g foed 1y

| _-'( us ua'lsl f"§t"f’ IPesPIOSSe P i n. san@efzowmm 838y %t’?‘fyv%'l) (3) s S

- ej ect: mbuggf d‘eF'ﬁ;;V‘tf’o ressg?f; ‘% St’frff)&q,% I“T"H’@h line -

.'-]?Orrbu e |n rjd?%he e% ex coémbu %sh“ red 0a thr ] h Im ? %ﬁ

tro Lot bﬁe s LAlsT €5 iigm et hé@gé’ﬁt"é% fliglion.
_gas f &d%su &l{ htﬂ;%m(s reéygle@m?e%tc (t Hice b E é&%}h} R

- make kit Hb 8dMdRistioh Bore case- 10 ref Or y&h drtﬁ@ Qﬁrnc df’or fﬂ& Jebiidh LY in eat C
~exchangens QBAbRidORngaR  préterasly aphageous! maesy QflosH & Ferbauced hASGSINB!@CE -

© bet wegar el e FdaLth 266, BRBisinibsB /bl ON. 1Y THe hdie seRAD bshdriedd Bfti&arbons and .

A7) asthly lobdiscCatksRo)theé Fofdireihg FARtOOVes®BEC! KON sfolh; pidlefbly, TAiSonC@BAMeS sl @b ingone 1S B

-pref enialmay aspaati@dressel can beldripiRlectifof 8€d * St IHBRM ihi thé trétarRling Esdctiohy Mg landbiige
€ 9) . givenparpicity fobsyrittiveis - gae pedducion 2ame, . anddjusmend st thp HEO Iratio.in T eetbreed gat r eam ™
- conpringresvel) iy wécioh gor® wilh (e tishtyd sitoc at ed tovaiws desiredhor furtissr Pragssigg teges or
*vessegtantially unifaniy dryy combustion g ipsteadzat bon  dieax i digdrpaarbah syntriesis wait Int trse theay- a - .
“smal | dsking Jesalsevpriesting b acivpbeydduers az . forging et isnecupleheity edchranbyspoarbant i on, |
~ t hus -lerpiasg NeAr glr‘t?é‘f?" Z°'t°aﬁ‘at9r Rf?"%lf Synt he§Vf§h°§'§§”'bfheéﬁ§é§?Q§h’ imfing, () preferably -
- adj usf"fﬁé‘?ﬂpr fle H2/ CO ratio in the ref &is ?ré’&"‘ <‘§§s ﬁb‘*r@&/é?"bmt ﬁ‘@"‘feeaﬁrf’?"on

. Pe jiventi or, pigvides an’ gppa C s e

Zone plate gyrrngl RS bt oo ST % Rafledie c?sﬁfg"g’t e

. rea rises . feel ns 5 rocar ore ms. pen
.-.hydr ﬁ% &:B %%OM;EL cati r]mtg tﬁ cule ro%iréuzns(\)r %f?i Shg b y a
nunb Ehxel r ﬁnter d g

B ocaje d"%@tret ti8nd Gidfch azrgrargtwglso "f\'ﬁ ' n p Scﬁbn)ﬂ??rs shitably led: thradgAli @ﬁb)sto l&&h ' .

--'-t he. fggds StoRBior decécpﬁ'pa bmREEhsARD! Y. %&&%1%%@%&13&5533(& to the desired, orin - ..

'~ al SO* aROfFRInURIBAing V8 68d GomSRERAORs tH- OX b€ s0iRe b0 e maximbiatthiRbRN broSlre! ort her-_ e
- provi desuimeggar atus -+ - nmonoxi de, hydre@ey) caifléstdr () chefod Oiacay. Bds)
sui-tabl @né mactbrhaemmoduetaw Romfrfse Syt hesi SheQB¥8ssuiB Cdf Wb~ synibdic Bas! 16 D€ a0y @t ed
- fr om’ blresonbestiic @tles wittd vatdigst (re ihg. anhildrg @ rsefildnofor inhiiet brocessiiy, bisaen fnedfitishn| et
- means space? Betwedmy the Olgis ) Bives outert tubds @, nor e powerb BN avdiais fe corsmebsipg Osbtrctthe -
out | esuitehbameuntedosvhsiantiaiat vericpliiit & hbreat 9 'oxygemoinmaisigegasahreanh @) ddhesmthbon

T synt heasisk injehmanitolde for: iyiegembon/seset @rd.i nt er sl ags. Saitt bawsnisusitabbnoegersted by ex-
Synt’ hertipugly aérb@'hr&f%tt"f) rged: P'étﬁ‘i"t"ﬁe Thef or m rP@"CI"fﬁ a paiaet theghigel exchangagrpembygtionch

-ap ar Q’t’?fs" dteﬂkrfef tubes "°| S Igﬁ%.lﬂr m &d) Fld??gﬁipqntﬂ?te“?)léicet% :
~ com Y f (5:; ng t WeriRe thedt E? B’fpa"de' ?‘é%qé"&d JE“l? to
bl rg‘ “'t”t?’ s ue,{S”%' tu " o Segmaeredy

y ssed “for o

egals

',iconbug %9@%?&3@ 10 r duc? xgl%t ﬁcﬁc? t he r@)&)ﬂ!ﬁﬁg’l t%ﬁg-%xpa 3) &) re

(11) %ﬁfﬂer re 0811 & ombustlon i (h%h?réa eact or, p}ﬁiﬁt‘w' ﬁ}tmrgﬁgm ﬁ?’ m t09 tjorSe
31 diss Qlifg

‘dou- gkl eaa&%m or Qéar theeow%mtdhﬁ%s 9AS vikn | dah el sfaRip S lehd C
't ubes ymbidriodeddntdodes bndl 16bvés e ABASH HRlow" suf&dceésee&omf.@rto frdlidvBfion) dBRVEERSRLNT,
—of - W8 HoRdHibll i ‘ABMifold; whschsﬁaeﬁtﬁatedbﬁt ween tid Bovie e % mat&eir)\otoéﬁoﬁﬁ) WHidRC&iveY €:

. -povvertherraatﬁu;abdkatblgesso‘-smn QP OPYeLpsH 1Y DOtcBmprossor @$sui tably nounted

subst tatréaatol. yWhee ttiel anadehtytc tubss &e frean-  35- ORegRs-eRcHATel Sbriigs@Rpas isipeden ( 3)
- and .t led istnabaye-desoritied Imanmer aheirrraniofe| d sf orablyyehyceditohisndestbenon(2) (@wedcompresi S

- ‘gas. - Suisgapewend freslysandt tdsingl egreanswamed by sir} thopgh ima d16) pt € teriperaturediooxdode)
feed @Pwﬁfoﬂﬂtﬁ"@wmﬂ'ﬁ@'mumm ng a part ¢B0t Reprsieably drofah8Wd" Genbagpreson -
1.ower: efHdhep@srepls o e jnv B‘!’“eﬂeed'irl osed %9 figi@e30 berp prefgrably o d8AQ bfg 12) in ¢
-t urboSERatiife e yeyor thy cHarence IRl f he .| ofPTStY @) kA PrEEEE @Y pNd com-

o ownwﬁlr"ﬂ‘l' the, F‘g. .o Fe'“f P’B‘H”t K ¢ X995 efparfisFor (o a“f”%‘&%ff“?’e‘d’m?ﬁ??s%shé“ay be ;
'througo mg%“iﬁwng g fSé' °’§m &U% The mgaﬁ Bég;;?;?f‘ 'E?“sa!ﬁoﬁéa ap;Zatfg?

- pur-pose ’ ed. i nto ?f$

subsequentiy r°ta_s°§ g‘ . rr‘g)r egy ng heaCcomlln hanged eIt “'°5ass“°sér e
suftably connect ed'to a. product out I'et rranl fold, by coupling _
Srur bo.-i_expander (13) di rectl y W th com3 .. Advant ageously, the conbust i on
'gas Chaving a' . .~ pressor (15) or’ W|th an electric generator (not '
_tenperature of e. g.. 900-1200 C). enters the re-  shown in the Figure;
: preferably a rrotor/generator form ng reactor beI Oow or near the Iower end of

o o Y




. suit re Wg usB&P H& |on

-A_Further aspects of the |nvent|on i II be-diis- 'sure from 5-30 bar,
-preferably from-10-20- bar . - cussed with - the use' of the''reference nunerals’
i_-ECOtrbustor (2) tur@o expander (@p?@zagtfgscmn given in thg. Figure wherein;
_._-_,only by way of exam' .55 pressor (4) (and/or-. other conpressors) nay be
. pi‘e;=various - preferred features of t he process ac- conbi ned in one
iapw'atmsg qff-seoreasegas t ur bi ne, ‘for eor di.ng\ promwsg deorting @ndidiro r3ha\Acin vaiem:

"I ncl udié invention is fd”b%m‘plett%edcbdrﬁ@twﬂmt i on of trhrofribd beatrbxehangaheonbistien fasss | s
" nt isdereERe-t-hr ough |.ine (1)-i.nto corrbus- expapdedde DroYidp poyert fhiccopwpssingt at
SR nvent’F@r’r""CWls&Wpl@ dﬁé@?dr'ﬂ t"@ Figuea : ', ' least part ofghe oxygen-comprising gasEP 0212
T egftteam com smg meth ne. 5 A
_;_'5pro J8% ‘°§,§ taBd@ 'i° t oot | n vvh'f cl‘f‘ H"Pf@sﬁ ARPRIAING dhaysof fther prceding
N || tr"gf %r'so “° it of the HEUE BAS g@tfsecﬂmg*er%ff

and a pressure 0 the reaction zone i

pf?y 9 ovi de

ot mquiuo“éa ";;;;g% £ cgroce§s o rmggsrg@grgmﬁgrgg e o
it Onz’c{ﬁ%;f ’ Sves theﬁ;‘f E) (Q\ns, day7 Q@E ?j;}a 70 codﬂ%sér%aix whfeh, Car -
6 %r&?fgﬁ)ﬂr%sﬁﬂ)a@@ %fn@br@ﬂreto@sﬁqyc la & he pr eC% Fis 3| rnp':fedsﬂ uced

- thi Qrigdurd sia. taPabd) infcombustor (HlaRk4E 1N Whi Gly hﬁﬁﬁ §|0|9?a°s bta; ned .

ae enmm&weomus&ﬁiaémﬁtearada @mpgre:ssuge of 15 bar he reaction zone S
- conpiredsesh by, sadnal 9yssirg of abba) (abdlf 0 t hes.Cal Btbiskd Gocbrahg idTbmJofSihd 647 i 8)
- poweirougBTies GRS rblysad pad dibeg wiAtie Of the haiah ewhadeai omblitiord gadisi Heatcent act ed
oWt homb@tmnairqmcts ©b14ntons/day -ofehydivgenged C onbeBdnpaiwil) @sygePtdngprisioy gasckel on

© al umb fugl-ges a0 5107 @ fonsideel of eimpertbrieddlr t 0, synt hesi s gas which | eaves the

' '_r ef GPWVP@G% 0 ipaysurey of 26 pro@'e&:)sat@ccGP di f1g A myocobsagrerBing to @i of. thehibrededingir ough
'jg’f Giureaef 485 +° Qn?@P*ﬁd dpreuchflingS®) ' C and &laims in ewhish carbpodieids) i intjegucedd f or

comﬁ? rf Pﬁ@'ét?'y he @%@&r“@mB‘ts"‘I‘S ‘bar - ( afde e repgiiogg@Bust or (2) 27, 530

""'.':exclqaﬁt ingTRAqto a}/ of conbustlon gas recycl ed at a tenpera-
s i pREraly e ’eg oﬁég?ggggt?f"e of 1¥ ’i”°‘ie§5b§° ’d'"g $‘° any r“??c@’%%ed'“g
i

- aceq] ﬁ'ﬁs(')ff) AE}% @ PRt rffough e rel B 5 ycfj @At xed
-proﬁét?r A el rrﬁté‘?m"‘*é?b%"?mu o
9aS.sure 'a@dsex téjf% bogﬁﬁn&p a

- with' forml Ustion
_gen

pB%&/ day of %-Q@ at? %%o.ﬁé .0%9 4 essed to
- presssghe cof -15 bar. (a s. 20 49. A process according to any of the
- pr eCedAclanrb(g!ﬁml’o@-EHdrrﬁat eQ(f.haﬁb%5 cor@ suppil @ 4pps&raudRuabi® &8s fhd ) production Cf i MB
40N wbdtien g8 (27580 thngady et aitbtall itapaAUCed and siriobis ghe MmBIGdIRG ¥ Rator Wi doRs Ul ti ng
_':conbusIUamms described ihabinbdidi€ iy @Al @N ZONe. @AsHs EBEE It IRBhd @Y prbjuch foultdie
ref dentandpustaaiostend ott beingt esetb doradtaarme Of ; 103 @hetuS camehusicatingeBitiLioet exthadder Bar
“10. gﬁnemchqmma'ewndumgpes, anylooéﬂ the precetdi intpmplaband) cambdstios gasilvs egdient | y

_' '_.'coolp@desdﬁf to a tenpera--- ¢l ai ms i witish mganst whidh appezatizealio imctobaaged
- ture-of 730" C by heat. exchange ‘Wi th 1 ef ocphbugtor spaced apatt dra Uit fearorgag i s
T ecﬂﬁ"@’d at- a tenperature ,. - - section, - Cepnuiaing vith spisspambystion gag e heat
- exchan from 00 850 *C prefera_bl y fr@ S maRa0s- *C, conbustlon gas is
“expahd I Br"f % 2.y cata- pressure from5-3
prerer édtn Ve e fre o o xR B e

10- 20 Bafon gore g% wh? .- of- 300

.-30° Acc {a' pB r¥ %a?t% rgxchangﬁg,eg&&g{%aﬁ 511. An appar at us

busti on gasi 30 tons/day of a tot aI

- of - 32 'synthesi's. gas “incl uding a reaq;tdggdévgypcgg,u&igﬁraegazdegﬁmééﬂ :
deseri b@:ﬂ)e&&’ra&to?ﬂﬂ%ftarcﬁlm i WRGYed tO Pléising fca@itticué iRy drdBdiSs &V Qr OdUCt :
-out T et exchagéaambussibogasifihpRfed ®6- bei Ng U daghb@ d'6dudii® une zone §EAASNoN
. 'connumo@aiamg@cwté:dho tmeabmlﬁomhadger re- gengu'as iséumel i BFRENGS Gé OlbletaVeOS ES,
Las i-n prior art- 35 ‘actor internal s and ue@abustdndostign e igaz damlnbpﬁtmesses
- out 13et A pwagss acmr@rclaarppar 2inushicaltigo | ncl udeganasubilidbhesdecde chlawt éentap aoins f r om

Lt he -r- egmtbg:morag@ I @ired g reactmg acom- . - partiellement recyclé 2 une zone de combus-

_""com'runP'eﬁtKi mgwwmmm@awwww inon gas i ntion. - X

o an_;d_.:"o%ﬂ“lbé*t*““h@&ﬁs "X _, .A process for producini El/nt hesi s gas cat a- .
-c_"reformvﬂ% of: h}/drocar bons Wit h 58t eAmFresé la rMengis ﬁr'ét ssla‘wbrdu ng -

“t'o & aft poress 4o BMER e whi ch i 48t Q%P%’EP”F“{S’“Wé%{‘E sybj l'échange  { he

| _'conbu_s‘f°(5'?°”sf“8? (" éfr 5958‘?" &pa&agm‘t i ne. ch&jg %’“B’B‘??pﬂé‘lt iSBhreg¥Ro%ni ch -

~heat. X2 ‘ngnged conbustion’gas-is at |ed Z°B§F? PEon. Revendl oat i ons

'."-'-.cycI ed.to. a conbustlon zone. : 45 1. Pr oc6dd de production de

_gaz_de synt hbse par.2. A" process acc'brdl ng to claim1 in which heat

:""ref orm ng cat aI ythue d hydrocarbures avec de-




- - exchanged conbustion-gas is.conpressed be- la vapeur d' eau

dans une zone de reaction fore being recycled to the conbustio

gu' on sounet a un 60har$ge de chal euEraveR 756 B1 un gaz de gzomum"ﬂ"‘"mul,””m
gaz de conmbustion 3." A process according claim1 or 2 in

ayant suq;e,gxchap%erede chal eur dtant au noi ns conbustion gas |s obt ai ned by
reacting a0 tion ;f'ﬁ‘ ”& e p(frretnt recycl 6 & ufi@®rogesseaceiedingoieinlaim 3pr dgs evlich
oxygeh- q@r@ahs},;,ng £ AT et o t i oPR"t & 3ipoiipst exgengesirembystion gas is :
A

5s5. 2. Prgg QN gation 1, dan i provide P°A°’|d?@9@8fsssm9 at
accor di ngsgt @Eﬁﬁ%ﬁiﬁéﬁya@;@ '”tggfﬂﬁ ef:;?‘: le | 833(55’5‘ ?5@°€6¥PBE|§?W‘R5'FI"%199&M

subi 1lctven U ARG ngah‘%d ) ?onk/&ayscﬁ %Qléd apar t I\ ppolpess accordmg to_any of ctite Chaleur

est conpoh NEexay antintited WMigh APE GEACLT ON Zoneclarms h preceding
a | a zonenweneo bt | ©Bd 4 pressuB of 15 bar el b ms{)’} se}%‘lta'"ed f;:’"‘
6 |11 GesDlipb the Batélyi@ toicdming Ssebtidd ) 6 5 e enors d oy 91

e.g. C -hbrendheused is contacted with a catalyst com- 10 #55 gﬁ)a to CTeg m

3 or 4 iprisinghhickel Frhaurhina entaran andscohugrbdner il | ust rat ed by the 1ol | ow part

of the rtfea@thmmmged leewrtiestiorainggagion S | Ng 7EXARRE&s according to claim 5 or 6 in which

expandedeush freoPae a ratufenyf 6BLNPREbSI NG at | excess PO &S Spphiddt follfdmfessing heat

depi ct ed’eﬁ?t"et ?fe13an ®) i combusterdt27580 t of t heexchaygmarvombussni gas.Ng gas. | eed

st ream ?" i b‘@?ﬁ? P23 FRSYpgat afempetehant, s 2,790 tons/day of steam and

870 ton ¢ 8 preggure sof Pd@e@s hccor dBngA tptvctasnyacwdlrtm’e Py &t edirss-Don
i oxi Ee'&hes‘ﬁf’ ’feF’ri’é‘ at a  Which experided gembustiontgasiis heat ex-

sgnt hesi éfug (ﬁﬁ, 0§§f ns/ da8 e of 475henged With exyganeeomprising gfs. 15 bar

t he reagg,t,&&sg@gbea 1;‘/Ji ng abs %? into the catal ytic :

refsor m Nehpseetd gmg supphed t at &d | b% § a’f‘t obihe prrsedingat

WhaT ei nafdgief, e,ggil,eétﬁe,pomeag at al yst & oot Qo Pxidg dyjintroduced

conbust gmwsecwnl(ﬁ)ldﬁ%e%f 4 na as Carri e? aﬁd°’l?0nverted to

synt hesietpgasradiitodd teanes ptepé@,er&hgrgg; ng segd 'A)Brocels a@éoRﬁ Ge or d| n

cl ai m 5(abs.) frdiinisubkiqOéntiy Bod@h td & Bhpbrk0) Bt a ﬁr ,%E’Q

excess poweT 730s° G pphba hxéhangecampeRashg1g heat l%ﬁﬁ@ti'&negé% rs y @J at&ﬂ‘& tue

conbust 8ACtER(P). Z21530s/day of texitanagRageDTOUST i 0Nro§iAER0-8500F S /prAdt

gas- r ecyemegfionganistaxpgndechto atmdsphericiipesof 750  GnélB Gredsud ﬁ!&ﬁur;;@ bg,f prgérap@rfrom

(abs.) BSure andgxitspuige-gypardsr 4a)ed e timpgratup any of oD ba, ©-hé dombiisisroiead) | | ne

(16) |s°fr38?1e ted anod mxed with the s which expanded combustion gas is
heat ext-)u fB‘G (eat $xhpnged comons/ dail- i #pperetog snitable: for the wbdusr@dor
wi th ox%ﬁsgt s°f a Jlalof| Sp. 7‘§as and 5.S9T®sis @as inglagingh reecivo ghite cdne
air ..cp gpcr0 S or i é'” ‘?VC'ES %ar (abs.Pyisestfeed inletoneags and pravipet sautiet
accordr ress' o urp T s‘:*‘E‘rrperat uré“ed‘l‘s cppunicating wipheabetchanges ugh
li nes ces.,es P ?Nﬁ? 571' P dF oxi dé '"Feﬁtatsoa’ti’cé‘d“tém&" (986 in- and
respect ively. The resuI ting conbustion . "‘P’H@ V@%ﬁ@ﬁﬁ"iﬂ%mdw
enters &gmid on (7) of the reformng reactor atcomm el g from the mactorcang g
a pressure of 15 bar 10. A process accordifig. La 'H‘és' 3% &R e -
(abs. ) and dricesdrbSREHIEIRG b)ineLL 6, Qb tqoa terrpera- clains in which

par‘t” of t Ihaic heaining CHARYSBbnk WiLe 6dm 1630 *C bys. AR alop&ated
conbust i omeagis dose mwhicly ¢ e.djeatedta: h@:trlraer ature Saﬁtafgﬁﬂrs{og%%“ﬁté Qla{nﬁéf ﬁmrgg

t he heat ehabamifed combustidnrgamwbioDn8b6x- C, preferably from 650-
conbust i of"3jay panbustpagdet & pagitravigpérer | C Re@sndications and a pressure from
5-30 bar, Sprefepspniusiangmesure and exit 9sturbo-expander (13) at a

t enper at ur e 10-20 bar, to the conbusti on Pon&lé defprodldlion dégaz de synthése par
30 Accot 31 55 BABg 1q ﬁemh'eatW?’eb'édﬁetnged conyeforming cdtdlytiqde) d'BppRaBUES avec de
sui tabl e f“o C‘pr‘dd‘tj’cﬁ?%ﬁ SOPPBYSE Pon gas, (27vH88 densdadaypnoom dotéation
32,741 7S WML RAEPL! 5%°°f*ﬁ¢1~*uar~ng a react or el ed¥mebinun téoirewiel dey Phaleas avec

descri bed her_er cycled to 52 pri ¥®ge% decepmbpstien. cemande egmibustion
pr oduc?Je out €L g{’f ]?Jﬁ,am of ?acryésvt ead'eof bei ngamfeﬂb‘f'é?hasqeé’&r?ha'%f étant au moins
means commmeqat)}gg,gna/,qn z:j'u %m hanger re- gﬁ%ﬁ’ﬂt“?"&wcbﬁ‘e & ofip FEg Hegambus-

pur poses, ¢@sukibnRhicOr art actor |nternaI and corrbustlon gas |n- and

processes d Procédg sel on l ve | aquel-
appar ataus Aad6Rsd Bzblddg o akOFRUSHG! thﬁpace ap%rl J 9& ustlon ayan ﬁd
Cl ai ns combusiion zone is spaced apart from the de chaleur st co amm son re

sai d conbusticemeorgas i n- and outlet means. A P RCHRSdd BhpidsQPuc Ng Sy 8
gas by cata- 40 lytic reform ng of hydrocarbons wth steamin a 12. An
apparatus according to claim 11 wherei n, :



: '-reactlon zone V\:hl chis. subj ected to heat ex-- r s
Cpart -of "a gas turbine. change with a. combustion gas Wm ch ?@“MIH' r"mm",
_'__corrbust ion gas is at7 I east part | gprgez12 788%eNdi cations cygl e mills
~.conbustion- zone. - 45-1. Proc6dd dé production de gaz de"
-'synt hbse par 2. AT p. cess accordr ng.to cia; , N 1 in which heat
refor i Mepoédst selopt qlwenchpawdr ocarthwres avde Amaekselanda geehdeativh Ut tdarleqyals i S
- conpr.esdgel e Obt‘em e gaz{dg . sempuien @h eau - dansle dispositt e chmbpstian faitoparti@od'anej - i ng -
recycl eda‘stat’at L %%LI@PPW geatenangde .~ qumuived@emet a un 6change de
“Chal‘eur "gyane gy un cmﬂﬁt‘ﬂ%tﬂafﬁé'"%mustlon ce gaz de conbustion 3. A >:c
. ‘cess; aC(E’SF‘EIT‘WQWBI ai rn I or 2 in whiNf tﬁ‘é‘e“ta"s%é‘ﬁt subi M change de
- .chal epr- dt ant Con on gas.i,s obtai ned by reacting a corn-
| 'part |£I ZéOc %&?f##& éé‘%p‘ Leq&"é conbis: Vﬁ?@%ﬁd‘“ 0 ga‘@ﬁ" d’B’l‘m?PIhgﬁeﬂgj as
]J 8rf’a % "bf?g?lon zone? sc ﬁ[ 18 ﬁf(
wasser :{( aktio
USC m

r evendl cat | on 1 dans I aquel -4 A pro cess g eau emem 1 C

1 he ' 5. Procsdé Sichqa g@anﬂﬁn&Wﬁtb Q ayant S% nut gs \;: ne s
“.8 paC@d ‘3daad1lune B dd 8- de combustion ayé chal eurbr%ﬁng@ Eéh Usch Zu-

L ¥ ecycl: agam I’l@@ﬁrtdectl& chRIB® - est .expansée pour - mindest teilweise zu emer Verbl%n ulgs26HaC de

= ._conbust fhir dé. I'énerdie servant 3. ‘comprimer une EP 0 21 2 ARGieR¥ird. 8

LY L partidvau mdidsldulghz Gkygémeoced6 : sel o | a revendication 1 ou 2, dans
S 120 Appar ei.l- selon la revendication-11, dan\ser#amquﬁch Ahsprieh 10Pei @Iakhdaﬂaasl e -
gaz de ‘Conriéstelon i umnquelconque des tegendi- SPOSI -t i f Vel@ermonysgss tnaeddim Wamsastduschd' une
- fai sant: crtt@ersgmrécégwtqga@ne toayst pmeonpome enant  deverdichtet wird, ievbi ssezuf Vgidnnungsaoky gene
avec un lecomrpiestinibbee pevenantide lazzone delo  coni busstreaiskuliert wird.
. Pat ent aff@ ﬂé""’&a"t PErsrgiviengenstés par g a #evendi cation 3, dans |equel 1.
L ViNEahr e RO ?Igﬁxpﬁrs %GH“@WH“W@%gas Ba Yegaweneach Anpriushi hades & beisyrlc ee
' '..de I a- zB'r*Pé change EI?J?*I?I‘I“’kat al'yti sches Ref or m‘é‘P’@rde’ﬁ'bFQ@PH"éwas derch Baagieredn.
: procé ” dc e SS {s’ ffen mt [ﬂ’@ Sfdphisfene Paurstofitaligens Bgses 10
e, dF e gﬁu ) e?gé ner 0 our C: @fem, Ver B '"°”PP’(?E’§H’§ I QJpep ferpggnnungszo-
T evendl g,gf P 'ﬁ?ennungsga?edmeé'r%rfen i st, wobel das

Ver~_le yg P gg, part re u tsu'b'dé Conbust 40Ny YR riach Ans &R%nga%%g% glach
.dem \ar, rreaustausch Zu-. subr 'I.Ichange de cwj,@wnu & g&ﬁg vBOHSr Reak-
o ndegt PIo@édéVI@IoﬁQ'uﬂqut%Ic&ﬁ;be Mgy Igr,@la,nungszoneﬂot,&g,rer]ge gt a ‘energle servant:
CONDI i T Rtiokd 82 7, dans eddd) ok YéHaRgolthaphit d. spartie au moins du gaz oxygene. 1
2. Ver.f ghsnet Ragh NG Lyechig!gavel Chegn Wiiahréh: ndch Qhsiiien Y b 4 bl Nl
j_-'quel conqxt@ért&es revendi-. oL Verbrennungﬁxgraseuma&hdsbe%rwdidﬁﬁg’sg&aaumh o
. cations.precedentes, dane ] equel® on CONPr | ndsm - Wirmeau@sudtrC kgahdiont fitd, bavor
es 7ok Verxédécesin n'gmzwelcbrmugaes gesngiynt hese pErergenitintescérdichter oore zubdndest oi- :
. 'no rezi ciahd pbesdoptesy danscleqpel. emintgeiuilit | ¥si santnefd Tellrdes gauersioffapliigel Gasepan lid-a 20
Cxportien lé&tparrﬁge@fhmqmzar@éaczem%t ion aydemn. 3. Verfahren nach Anspruch
1 ‘odor -sdactisay. vvel 2 subi ' schange de chaleur. . . chem
das. Verlgren as durch Reagl eren ol ne§ Vi eippm @%M@F%@Qb?ffdﬁ'aﬁtr gen
Gases'y ? ‘E)LI?‘CP‘%I R dat i on 5 0?5”“8“3' (painwelchem Synthegepss, d
B erhst. 8?t'f°"s éﬁeﬂ%sr deNsr ?‘I? ﬁ'ﬂlﬁﬁ:é"?b% f° el 985 g a'f‘I" %’@ efI"a'E& %d‘” 'ﬁ'ﬂ?tgl e

_-'_--pour cor ﬁ. cc{%’bﬁ%nf § . ww‘iﬁ aYH |
alel ratur9 de pandreren emes scgﬁer: n ac h

S

.f.-_fAnspr UCB: §0us%ec’ sB e?ﬁe ﬁeﬁb %rf rggmungszo gtﬂfﬁ)snta%n von

- Procé6: dﬂ,eﬁg@nggl@elmn@ zg%Iscgn,guzgned% rgveni ti onszone I [ egt

- cdt i ons ¢embustiod, - dans. quuel ‘on. echange &heryemman deh QASIIRALS bser 828Bei (6m o
~cofbustion avec Ie ~gaz® ~+ .b..Verfahren mﬁ%ﬂ,m@reugjaeﬁenggap,rﬂumb@ds wel -

. -OXy g6 Appareit .qui convient pour Ia. ‘production d'un Verbrennungsgab @Bahedem WainteaGbisch

- Ver br engangs gashdss Crapbrtae nyéabbur n@aust auscrhue/mﬂam ert wwrd, urm-. Proced6
sol.on | ‘comeerguies ooyme € adeissionr devabarge - so ~ Energie fir . des Verdichten von
‘zunmi ndest degimoyenaidp earée prresiBtiencosmu:  dans & t\erfahedn, naoi eineth derdAnispriich8 5-bis 7,nem
Tei I desgicaigu evesties drynaps ingispe @rseddoupy | i e-  |behmhightn des emerisirp dledendags | a

. '-zone de échangeur de ghalpyy, et dpq;ra@tep%ﬁentree N gas einem Wirmeaustausch mit sauerstoffhal-
. et de ‘sortie du gaz.de combust:on apparerl qui: .. tigem Gas unterworfen wird.
' ': g _-'.comprend également un: drsposutrf de’ combus- , 55 - . '
_+ -tion espacé du réacteur. et-en commynication - 8. Verfahren nach einem der vorhergehenden An-
o '_._'avec Jesdits moyens d' entrée et de sortre du ' sptiiche, bei ‘welchem Kohlendioxid in die Re-

o ga4 de combustlon S st 7 akiionszone singefUhrt wird.




6. Verfahr en - nach ol nem der vor her gehenden An- 1.,. Pr oc6de sol on

quel conque des revendi- . = .sprCche, be! wel chem Synt hesePM
.. 'cations pr~cddentes, dans |groei2 gt recycle: 40 Dder ng" WH”"I
erhalten wird, verdi cht et une partie du gaz de conbusti on ‘ayant¢ subi »

wird, indem Energie 'angewendet wird, di€ - |:chango de chaleur ' une

t eriper WT@ren vpgh einsm der voergeiiander pandi er en ei nes Teil es des Verbron- 600 a
850 C, SPeish bef H?'E*P?E‘ee'ﬂlér%yes Negeo- C, nungsgases nach dom |
Wer neallod W B‘G slgyash bPlessi on ds 5 d 30 bars, de

‘zougt Werr em 162“’ Y8 bars, a la zone de- 45 combustion.

b"e"““"gs s ’°Z"k”'°“ ‘”" : VOrZugswelge,  ofir en nach Anspruch 5 oder 6, be! dom

ber sl pgﬁi?ég‘;igfi@%&% {UC{M’?"CP um das 11. Appareil qui -convient pour Ia-”

produclto 3nnungsgas nach dom War neaust ausch gaz de

SYNHADGRHRREP 6t B g qui zu verdichten. conprend des
Moy €NSmgl’ e@f{a};;{lﬁg)ﬁ%rékfbp “32”3 H;g Ia&ﬁgﬁ et,, des noyens de sortie. du produit en

.CONMU-und ,ﬁoduwsmﬁggumgg di6 WiR&idind er AnsprOche 5 bis 7, nication avec |es o

or ganew&miéanefaaéeSerdHathﬁafeh@Mfchtungen beL. weochem das expandl erte Verbr ennungs- L
“chanig' vetbindéngChees, Lind VRtoréhasngsgay-ens d' entree ~gas ei nem ; ,

V\ar e cEEiist \d S-elsladmittel S@eber 8ib Ofofriblng et de sorti e du.gaz de conbusti oni

‘appar eduth gjoe Verbretriggamickiag aufviet, er f @ wird. -conprend 6gal ement un:

- di spogimt Atfstadé: vownfeskstor liggh ubd ot émmpac6 du reacteur et on conmmunication

9. - VerYestienayngagesfFine i und madslaBmittein hiar gehenden .An- avec | esdits noyens d' entree

et do ‘?69"10‘}"69 it spriche, bei wel chem Kohl endioxid in die Re- gaz de . |
' co sti - . aktionszone eingefflhrt wird. 5
: 3 Vornchtung nach Anspyychy)11; bej pr@rgrf 20 : - 10 - L1*IBlIIII]

1Hﬂ1jl‘ﬁ?gbITglﬂé$sW'Fl?tﬂﬁr°§W"ﬂ'ﬂbﬁneélGﬁ%m der vorhergehenden An- spr(lche, be!

wel chefm et fotei | des Ver bren- nungsgases  nach dem \War neaust ausch bei ei ner
__'_'Terrperatur von 600 - 850 C zur Ver- brennungszone rezirkuliert wrd,

- vorzugsweise 5 von 650 - 800 .C und bei einem Druck von 5 - 30 bar,

. vorzugswei se von 10 - 20 bar. 11 V8t ri chtung zur Erzeugung. von Synt hesegas .

- mt-einem Reaktor, der Einsatz-Einlalmttel tO und Produktauslalmittel

Caufweist; die mt dem War neaust auscher - Reakt or i-nnenei nri cht ungen in

" “Ver bindung stehen, und Verbrennungsgas- Ein- und -auslallnittel, wobei di e v

Vorrichtung auch eine Verbrenngsei ngj chtung aufweist, die 15 im Abstand
~.vom Reaktor liegt und mit den Verbrennungsgas-Ei n- und ~auslalmtteln in -~
- Verbindung -steht. 12. Vorrichtung nach Anspruch 11, -be! welcher die 20 <> =~
~Verbrennungsei nri chtung ei nen Teil ‘einer Gas- turbine bildet. 25 30 . B

LR ~~~4. 36 * (@ L N - ~~mmm————~~40 45
507 ; S8 e i me : L L

45
.60




