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whig imveation relates to g progess for the monusgedurs

_ of aydrosarbon olils and is particuiariy goeeerned With the

produasion of proiwcts. rieh ia vloliozs.

Primary producss chtstinsd by ths Fisuhror=Trapsch ar like
processes Trol guses vontaining GO and Ky in reticos verying
between 1 : 1.3 and & ¢ 1 Dby wolmns &I rien iz véluable
olefirass. Ir ihe otner hend the ¥ield of »eimory produsis
pich in olefinss per cuble wetrs of gas uscd in cenpariacn
with bhe yields obtained in the syzihasis prccesses.using
geses having & ratio of G0 : Hg = 1 : & by voluama is iow;
Conseguently & aigh conswnphloa of fuels, hign sost of
prodastiosa and high cupitel expenélture for the plant are
tovolvad. ' '

an ohisst of the prosent invention 1s to overcoms these *
drawhasss .

ifhe pressnt icventioa provides @ pProtess for ke
production of hydrocsrhkon oils water gas (wileh exprossics
pe used herein Includea blua€Wuter gag oF water zas obialned

by tho oompleia gasification of ocel or & gas obialned by

a-

devomnposing & hyﬁruuarbun-uﬂntéiﬁing zas with steam and/or
oaxben dicelde) {Syathesie Gas I) freed from sukpiur and
nthaﬁ'ﬁnﬂéﬁir&bls oonat itusnis and contaiﬁing co anﬂ,H2 in
&~Egtio varying betwest 1 Ll.5end 8110y Tolumg s paat?a
in the presgnca of 4 cohalt, Blokel or ipon ophalyat at &
tenperatnre of eetwaen 150 and ZSGQE. at atmosnheris or iso-
aressed pressurs to produce primary products rleh in olefinss
gnd = Resldual a3 I, which Residusl CGzs I is thon mived wita
gaaaaué 6r lignifd rydrocarbons [whioh expressicn as usad
hareid inoludbs zases, VapoOurs or liguida cuutainiﬂg the
same] anl tﬁe&tea {ncoording to the maturs of ihe syashesis

mas TI =sguired ) with carton dioxide andg/or stesm witil or

4?--' -
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#itheut parsial or cowslazte reuoval of -Garion Ziomlde

in the wresence of a caltelyst or witbeut = catalrel as

& tbeapesgature of hoiwvewn 500 end lECDDG. ta wroduos w
Syopthasgisg ‘fas LT whiéh ‘o then heated 1n the sresence of @
cooals, uickel cr lren catalyst at gemperaturs of bowiesn
150 2=d REC 0, ot stmesgheric or inocreaged prosguars o pro-
duea fusther primary pradusds rich iz olefines aad = Beoidusl
Gag TI.

foke oven gus or oiher gaseousd or }iquiﬁ.gyﬂroaarbmns
wsed Tor the profuction of Synilssis Gas I are I'resd from
sulpbur and’ oiher uzdesirable conﬂtituan bafore heipg nixsd
with the Hesidual Gas I.  Iostead of mixing the above
menblonsd geses wish the Hezildual Zes I watsr gas o' coR-
varted water gas {i.e. water.gas treated with svscm at &
temparature of betwesn 400 and 5aﬂ°c.j fwith or withous
partly ox completely waehing out carboa dloxide] or &
miﬁtu&e $hersor may be wmized with tie Resifual Gas I which
has ib this cese hean treated with earbon dicxlde and/or
aheEd. _

The present lavention also inoludes & provess for the
pruauétinn of hydrosarben oile whicﬁ comorlaes heating waler
gas {Byathesls Gus I) freed from aulphar snd other unaeairable
impapitises and oontalsing €O and H in 8 Patto erying
putween 1 : 1.5 and & : 1 by vnlumﬂ in the presepce of &
pobaly, nioksl cr iren patalrst at a taﬁparaﬁura of hetweaemn
lbﬂ and 550 a. at stmosvherls or looreased pressuna to

aroauﬂ& primery, products rich ip clafinaeg: anﬂ a Regifiual

.&us I, 4ividing the Eesidusl Gag I inte o perts, mlzlog

tha firat part with ggsepus od liquid h}druaarbuns amnd

sresbing the mizture with carbon Alexide aad/or stesm at a
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teaperaburs of wervesn B00 asd lﬁu&cﬁ. o pracues A
Bynthesis Gas TLV, 4resting She second »RI% wiin ¢srben
Gioride mnd,/or &voam &6 4 bweperaiars of belwecn SUC Bod
15¢670., nlxing the procuch wifl. wabsr gug cudfor WRLET
Fus wiich has bson trsaied with stean % u.tcmparatura

of bhetmeesn 400 ax=d oo, to produce A Syathaais Gas 1ITF,

mixing whe Synushesiz. Gas [It with the Symikesis Gog II'!

te produce = Syatkssiz Gas IT, ead heating the Synihesis ;;-Fﬁéﬂi o

gag IT ln the presascs: of & cobalh, nigkel o Iron catalyes
at & tepperature of between 150 and EEDQCU a% altmospharis
ap increased pressure to projuce furthsr primery producta
rich i= plefiney and o Gesildusl Ges IZ, .

mhg emeunt of the zases other then Hesliual Gaz used
is depeundent on the oompesition of %he Syﬁ%hasis raEes

vequired, The Residwel Gus IT obtainad may be troatsd

in the s&ams or & ;imilar way as the Ras;dual Jaa I, thus
obteining Synthasis Ges TII, This prooedurs may oo .
regpeated watll fhe amnﬁnt of the inszt gz la the last -
chbained healdusl Gas 1z ao hizh that the gas iw praciicelly
naeleas for productlan of synflesis gdses or prinary producta.
The last resldusl gas sad fuels of low celorifle velus are
1yaed for heating purpoaes.

| The wompositicn of the Sywﬁhesia dages I, II, ate. can .
b varied eecording $o the primary produeis whioh are reguired
and BoooTGLsg to the caislysts used. -

The followlng axample in whlch e pErnanuagea are by

Toiumﬁ iilustrasss bow the prossss of the_lnvan Dn may bea

carriad anso efaet:

The oompositlon of the STnthesis tas I mas oo = al.uﬁ
Ha = 51.&?, CH, = 1,0?%, W, * 3.0\?, cea 5.0,
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1,00Q,000 Cubic mefres of the Svnthezin Las I owas
haated ia the prescass of o cooelt cabtalyst as lHD (1 ¥
consraciion of 407 by volume igok place and & yieid of
51 mics. of srimary Frcdﬁuta rich ic clefinas wae Dbfaized
per tunic @etre of Syothesls Sas T employed. The Resldusl
fas T auoanfed So S0G,C00 suabic metres. Tas coppositlonm of
the Residual da3 1 was 00 = 46.0%, 3, = B2,0%, OF, = 10,45,
g = 3e30k, o, = . ‘ |

The.ﬁﬂc,GOG cuble metres of Residéual Ges T were mixed
with $0,000 ewbio metrss of coke oven ges of the followdng
gompoaliian: 00 = ?.G%, Ay = 54.0%, UHy = 30.0%, 6o Ha = E.08,

5 5.0, Wy B U, ﬁ% e caﬁaoéitihn of tﬁﬁ.mixﬁuqé wae

cu = 4q.9§, iy = su.vﬁ, CH, = 1a.ow, nHﬁ - q. ﬂ%, ¥, : gnﬁﬁ,

ooy T Y.9%.

Llhar addition of 180,000 kgs. of shetm the miztura

L waa hmatad at lﬂﬁﬂ tl. 1o the pressucs of a hickal catalyet

‘gnd the trested gas &muunting to &80,000 nuh*n uetras
{9ynthesis Ges II) had the followiog ccupeslilon: 00 = 40. &ﬁ,
Hp & 50, aﬁ GH, = Ou ?ﬁ N, = E.ﬁ%, Ch, = S Eﬁ 4fter heating
the Synthesis Gas II in %$he presenee of B oobalt oatalyst atb

E -
- 180 ¢, $¢Y metrio tons of primary oroducsts pich ip olefines and

530,000 subie metres of Residual Gas I1 of fhe following

compositlon were obteined: OO0 = 42,54, Hy = 35.0%,0Hy = 7.0%,
- 4 [

ﬁé.- &y 1%, ¢, = 11'4¢. After removel of the Gerbea dloxide

tﬂe ramﬂining 470,000 cuhic metres of uarbnn dinmlde-Lfrase

_ Ea&iﬂuglsmas were mived with 80,000 cuble metras of coke ovsn

gﬂa:dr;fhﬁ'afaraaai& sompositics asd toe mixburs was trested

with steam at 1000 ‘0. in the preaence of & nickel catalyat

“thus abt&iuing f Eynﬁhasls Gas ITT amouatinz to 460, ocﬂ

oublc metres oY the Following sompoaltian: €O = 43.0%,

’.-\

[N}

S 5.




208493

B, = 88,3, CH, 2 0.64, T, T 3.5%, GO, = Do Chis gas
was treaied ie the same war ua Synﬁhasis Ges T and IY and &
ceslfual was EIN was oblbalned. Thes procsss was consloned
L2 2 sTmilar aatner usvil & Resldiual das T owas prodacsd.

Thie lsst Fesldual Gea ¥ ancunticg to 285,000 cubis
matras hai the fallowing ecmpositiaa: 00 = 41,5ﬁ, By = &ﬂuﬂﬁ,
CH, = 843k, Wy = 9.3%, OO ‘ |

5 - Bu?ti.

The totcl production wes 235 meiric sonc of orinazy
produsts rleh ia olcfines,

The water gas cohsumpilen was 1,000,000 cubic metras, .
The coke oven zas coosumption wey 175,000 oubic mabres.
Fhe Lot hnepsagary For the treatnast of the nizture mounted
arter deduoting the votential heat of the Hesidual Ges T to
560,000,000 K. Cal,, or the comsumpiian of:

fa; Vater gus per kp. of prineny producas
: rizh in plafines was 4,45 cubia metresa

{b] Coke oven gos per kg, uf pritmery pro-
. " oduats rick in oslefines wea 0.73 oublc metres

fe] Heat per kg. of primery products )
rioh in clefipmes was 8,200 K. O=il. #

lo the form of producer ges, blest Sfurpacs’ 2o or cther gases
cf low uﬁ&pfifiu walue.

IT 1% 1s desirable b use Hore ooke oven zaa 8o &8 to
uéa.aoké andlcoka oFes gas in the asme proporilon as the
édkiﬂé ocal uied in the ooke owren pl&nf iz delivering,' the
initial Synttesis Gas I can bs made parzly from noke and
ﬁ%;tly by decomposing ooke oven zas with carbon dlozida.

-ﬁi Using.natural £88 85 & BOUICS Spr productlion of Synthosls
Iﬁaaas the fullowing results ocan bs achieved as sesn Ifrom the
.Table: _ '_ _ '
Gemposidlen of she metural gas: CH, 900, 3, = B.0%,

&.
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' rinaa_

: ﬂonaumpﬁicn of natural gas per kg. of primary products:

1.
2.

Fur haatiug purtooes,

Far Esuthesia Fas production, 1.56 oubie matres.

0.64 ouhic metrea.

o ayathesis Uas Ho. 1 2 5 4
Freduetion of Fafural mas Gusidusl lseidual  Rosldaal
mnthesis a5 treatad wlta Zag I ¥ Gas Ii¥ Gas TII-+
T om COy in ths pre- satural gas natural netural

geflcs of & wish zheam =aa with  mas with
aat&l;at ah in the pre- &beam in  stean io
noete. genue 0 &  bhe pre- the pra-
Eﬁtulydt as  senoc of a senca of
Looods eamal"st B eaiE-
at 1000¥C, lyss at
. - lDClu [
Zyntheasis Gus, . -
auble motres 1,000, 000 8li, 000 - 670,000  Glg,000
Paed Regidual T ;;;Eh
g, ouble L .
metres - 300,000 405,000 835,000
Taed setnrel
zasg 840,000 "a0, 000 45,000 . SG,000
Gamgnsitién
ot Byathosig :
Ges Q04 Hgh 4% + Bl 43 .5+ 5L.5 44.8 +51,8 45+ 51
Conpreliting
.of Regpidusl .
Bas 0O+ Ha"ﬁf“' - g6 + 3% g6 + 32 B4+ B33
Yialﬂa of pris
mary ipodue s
mioh in ole- : -
95 75 Ba &

Tatal uﬁnaumption par kg. of primary pruducta richt in olsfipes:

B.0

eubic metras.

e
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Haring Thus described my invention, I olailmg

" 1. A process for the production of hydrocarton
oila whioh comorises heating weter gas [Synthesis Gaz 1)
freed from swlphur snd cother undeslreble impurities and
conteining 70 and Ha in s retle varying hetwsen L t X.5
aod £ : L by volume in the pressnce oi e cobelt, nickel
or lron gatalryet at a femperziure of belwsan 1507 sng
2a0° o. ab atmospheris or inoreSsed pressurs in & veesel
%o produce pilinery produsts rieh inm Slefines and e
Resldusl Gas I, mixing the Resgldual Gaz I with gassons or
liguid hydrgosrbons end tresiing the mizture with serbon
dicxids or steam ¢r = mixture of earbon dloxide snd siesm
2% a temperature of betwsan 800° C, and 1600° o, to pro-
dups a Synthesls Gas IE, and Nesting thé Synthesis Gas IT
in s seoocnd and separets wessel iﬁ the ﬁfaaenca of a
oobalt, nloksl or iren catalyst at & tempersturs of bew
twssn 1650° end 250° ¢. at atmpaghari&"br inareased praa-
sura te produse further primary produsts rich 1n olefines
and & Residusl Ges II, '

2, & proosss for the production of hydrooarbon
oile whioh oomprises hesving weter gss (Synthesis Gas 1)
freed Irom sulphur and other undeairable lmpurities end

'sohtainivg 00 and Hp in & ratio varying betwsen 1 ) 1.5

gnd 2 1 1 &y vwolume in the presence of g cobalt, nlokel
or iron catelyst at a Sempersturs of batween 150° and
£56° g, a% atmospheric or ipereassd pressure o produce
primery products vich in olefines and & Rea;dual aeg I,
dividing the Hpsidusl Gus I lnte two perts, mixing the
#irst part with geeeans or liguid hydrooarbons apd treat-
ing the mixture with carbon diozige or stesm or & mixturs
of parbon diozlde =nd steem at & temperaturs of between
a00® and 150&0 . to produse &!Eynthssis Geg IIY, traant-

ing the second part with cerbon diozide or stemm or &

i

e
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mizture of carbon Gloxzide and steem at a temparature of
vetwesn 800% and 1606° G., mixing the produst with water
REE OT wateT gos whioh hes beenn treated with afeem at g
temperature of betwesh &ﬂﬂa and EEIGO &, or e oixmture of
wator gre =nd weier gae whioh has beon trested with steam
at & temperature of hetwsen 200" Epﬂ ﬁﬂDU . %0 produse a
Gynthesis ¢es Ii'", mlxing the Synthesls Gas IT* with ths
Syathesls Ges II'' ¢ produte & Synthasia gas I, and
hﬂ&ting the Synthesis Gas II in the presenes of a cobalt,
nigkel or iron omtalysi et & temperature of betweeh 160
and EBG ¢, at atmospherle or loereased preasyre to pro-
duce furthar primery products riek In olefines and'e
Resldue]l Gas IL.

B. 4 process as clalmwed 1n:a1ﬂhur of ﬁha Dlree
aeding olaims 1 or & wherain the Reslduel Gas II 15 mizad
with meBHOUS OT liquii'hyﬂruearbuna gnd the mixture ie
treated with- carbon dioride or steam or & mirture of o&r-
bon dioxide gnd ateam at = tempereture of heiween 7elend
and 15000 €, %o produce Synthesis Gae III wiich is there-
alter hepted in the prasanus of a oobelt, niekel or irom

cabelyst &% & tnmmerature of betwean IEG and 250° 0. a%

. atmospheric or inerasaed pressure to produse Turthar

profuots rick in olefines and m Resldusl Gas III,

4., A4 propess pa olaimed in aither of the TTo-
poding eleims I or 2 whorein the Rasiﬂual Gas II l& treat-
ed with carbon dioxide or ateam or a mizture of eerbon
dioxide and stesnm et a tamper&fu:u ef batween a00° and
1600° 0., the produst 1s mized with water ges or weter
gaa whioh has been iTeated with stesm at & temperature of
betwean 4007 and 500n . 62 & mlxture of WeteT ges end
weter gas which hess hesn trgateﬂ with stesm gt a tempera-
sure of batwsen 4007 and 500° €. to produse Synthesla Gas
TII which 1s thereaftor hesated In thg rresenae af &
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cobalt, nieksl or iron catalyst at s tempareiure of heow
twzan 150° mnd 250° 0, ab gtmospharia or inmcreassd Dres-
sure Lo produce further primary producis rleh in olefines
end o Residusl Gas ITI,

fi. & progess se cleimed in elther of the pre—
aeding oslaims 1 or 2 wherein the Residusl Ges II is divided
into two parts, the first part is nixed with geseous or
liguid hydrocerbons snd the mizture trested with scarbon
dioxide or steam or & mixture of garbon dioxide and sisam
8t & tempsraturs batween EUDﬁ and lﬁﬁﬂo . o produca a
synthesis Gas III", and the second pari is treated wiih
serbon dioxlde or steam or o mixfure of carbon dioxide
and ataam et a tempereture ﬁf between &00° End 15007 L+
and the produst mixed with weter gas or water gas whiph
hes boen trembted with stosm at 8 iemperaturse of belwesn
400° mne ﬁﬂﬂ° ¢, or & mixture of waier gam end waier gas
which has hosn treated with.staam gt & tempersture of
petween 400° and 600" G, Yo produse a Synthesis Gas III'T,
the Synthesis Gse ITI' is mized with the Synthesis Gas III'!
to proguce = Synthesis Ges III whioh 18 thersafter hesfed
in the presstoe of & cobmlf, niukal'ﬁ:_iron oetelyst a%
6 tempsrature of bhatwsesld 150D end Eﬁﬁﬂ g, 8% atmospherie
or iporesssd pressure o produse turthier prinery products
righ in olefines gnd a FResidual Gae IId.

&. A process es olaimed 1k glaim 1 vwharein the
irestment with carbon dloxide or sbeam oY e mixture of
sabon dloxide and steem is effeoted in the pr&sanne ef &

aaiBlysY.

jﬁ
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7. A& prowsss as claimed in elther of the pre-
geding olaims 1 or 2 wherein sarbonr dioxide is parily or
aompletely removed from the mixture of Residusl Gas I end

gaseaua or ligquid hrdr::rua.ryuna.

8, & proeess es olained in slaim Z wiereln
parbon dlpxide 1a partly or conplately remeved from the
water ges or the water gas whish hes bsen treatad with
ateam or the miximre of water gas and water gas which hmz
boen tremtesd with steem baflora its additleon to ihe
Resliual Ges L.

LRI

i




