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«The wresent lnvenbico polatze to the producilon of Trel
gazen of high heating welue arnd, moye wvartlcularly, ic bhe predectlen
af aigh BIU fusl gsees from tall gases of low heatlng velue ohiained
in ths cululybic syatiosaiz of normally Liguls bpdvdoarbens and oxygenstsd
comnoands fopn eoarbo achoxlds and hdvogen.

Tra sutalrtle ayacheals of bylmcarbom olle firon caebon
menoxide and hydioger hag bean aaaumiﬂg ineenenging frporTence in recsed
weare aa o liguls fuel source suprslemsciting ané potentislly replucing
the ateadily decrsasing crwde 511 rapcurces.. The hydrocsrbon synthezis
may be opernted on the besis of using sither nateral ges of cerbopacecns
gullda gueh an coal, abo. for fhe sroducition of aynibsals gae confeinlong
caphon aenoxide poh bydrogen, Fertieculerly, the procesa ubiliziag cosl
had not ge et advenced to a ghate of development ot which EQ.I'D_‘Ib_"]EtiE-
oils would be apcnermleally ocompebitive with natural sinorel olla.

i gltuation bes abirelstsd conoiderenls tepsalvh moflvity
abming &t tha inprovement of the process aa wean BE Droduet FAelda
and guelliy, Frevioue attempla in thia direchion bave been comesatrebed
iargely om bbhe valuable Yinmid or reedily lilawefiakie symthcais producte
such &5 fuala far irterzsl cowhlidbion enginea, Lubrizanbs and various
ar:,'g-!iane.?.&d. c:m:npmmﬂ.ﬂ.

Tovevar, the hydrocarben synthesie yields spbatontial emountba
of @ further by-proéuct in bhe furm of Teil gas from whlch mormally
11quid oyntheals produsts bgve been removed ecd wileh ia rich 4o

eiinstibls constitusnts such as hpdrogsn, sarbon morexice and bpdrocarbon
gasse. Thiz bail gas walch wormelly ssownte to abouk 5,000-10,000 cu:.
£h, por bhl. of 1iauid products foresd haa the geesb efvasiage off belng
avbatentiaily sulphui'wﬁ'aa tut has besn of 1iltle cowirsrcial ralue

Haratoforo.aa a resudlt of fte low BT valnw.
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Stk aizhindaat b

The Zwating welus iz low Decauwas of Lhe preaence of paricn
dloxiia, certem momoxids, hrdrogsn and substential soounts of nitronen,
bha atter introfuscd by the sosd o natursl gas wacd as atarbirg
mnberisl for the gymbheals gaa s.nﬂ;'ar by Air smpicgyed in the =Synthesia
gee mammfasbare. In cddlticp, marbticulariy wisa irom catﬂl;.;ﬁbs arg zsad

tor the sreductien of high cotene metor furla end cxyparabkel corpolrids,

the hail gas conbedina appreciable propertions of uronturated kydroearbon

geses. The cofpoaiticn of bail ges may vawy witkln the spproximate

rerges given belowi

Hy o ..o. ED - s
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The heating vedue of egatbesia teil gas wewsily falle withia

. the symroxinote ronge of Frem 300 to SO0 BIU per su. f4%. " This beating

welug way be Increamed Ly COp removal to a masiman of aboub 200 BFD whick
Tallz fer abert of the aﬁgmximatal:r 000 B re*iuiraﬂ e a1 merkstable
pipe liue go=. Am & resull, the syothewis tall gaa hes hewetofore
foilad Go :;u:rnétit-*.!:bt. . maget 1a the gymtheais sccmoontam and has_ gither
Yesn Temied or pand for asatlng purpwses within the amtheala plem.

sn tre obher hemd, the sulpimi-fres syntissid tell gee, 1T
ita heaticg valus cold te sefflciently lncreassd to make 1t wasful =e
z pire line gus, would w2 o= v%lua.'bla ard resdily marketabis prodach.
Taie ig particnlerly tous when the syntiwsiz 1= besed on noal or otber

garlmacecns solids and conducted in coal mining ercas cr the Like logeted

S5




noar kighly indostrialized sreas wiere a fuel gus of Tizh kosbing valas

ie st a premiwn, It Is evldent, tharefcrw, that a warked Ineresse of

the ST value of the teil gas will covalisrably lmgrvve the socnomicd

"

ol fhe Igdrocaron a:,ﬂ.atl-_eaia" wroeogs eod feks 16 meora cormetitlve with

ratural cilw.

L i

. The pragsnt ioventlon refers o a novsl proceds Tow [ratucing
a merdslbaltle pips 1lay gos Trom low Bel symthesie Gedil g2z ao will
appear frort the Following descriphion wead with —eferonce o She

] acconpenylny drewings.

. \_‘,’.\_".b?' i

T3 iz, thersfore, the principel cplect of tas prosent laverticn

Dt

to improve bhe coomomiza of bhe satalyiic efntheals of hydvoecarbona TEni

ik 1_5_;-1- B AR XA

e

C0 ant Hy by incyeasing the hesting walus of sjnthﬂa_is wall gas,

trother object of the pregent inventicn i3 6o produce & meliel-

abla pice lins fusl guy Trowm ths ssll gae of the catalytlc spnthedis of

hydrooartora from GO asd Hs.

2 move apecific object of the preseat invention 14 to produss
a werlmteble pipe ling fapl gaa of hilgh heeticg value from the low FAD
tail gas of the dynshesis of hydeecertona fuica OO abd Ey zrodaced by
" the gagificaiien of carborasecus aclidd seeld as coal.
Other oojects and adverhogus wlls anpesy havslnalter.
T emsordance withk the present lnvenbion sesl gas predwced in
the .cabalybic srriassis of aydrecarbons from 00 and Hy ity gubJected o
tae metlem of a hydrogenating cataipst st conditlsas Tevorlng the
reachion of its lgdromen conshltusnt with dte lgdregsnatable eonykitusnta
gueh ag o, 00y, and mneatilrates to comrsrt at lsast a aubatantiad perticn
ol bhese conablbusate into notmwliy saceous péra.‘f‘finiﬂ Eydrooarheney of

hlgnsr haating valwa. Tha heating valuws of the coCTRIEd gag ey ha

Lt

furtier meterially incromged by the reroval of such Peadily wemovsble

mim

aonecomiustible constitusate ss produst waber sed wnoonverted 0O,.
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Cnrvonticnel h}’ﬁmg&naﬁinﬂ cataiyata spch as lrgn group
metala, oxides apd s@2ides of Geows VT aetels incleding chromluam,
mplyhdamam znd tungaten, and the 1ile cxe pgaful for tks progaega,
Cava’yals i"n:l;'mirgg paturetad Jydrocarboma from carbom Dxiiaﬂ acd kydrogen,
Arca a8 pobelid ob wdckel are yreferred. Good wesuive may =2lac ha
ortained 'urhén smployicg catelysta gpent in the hyfrocarion spnthesls,
aariioularly crent fron synthzslia cesaiyeta.

Taz comversicn conttliiona EII'.IT'..T»E‘.?.'LB for #ha dxoopae Fall
within #he brced raoges of cooventionsd satalitic ges phose wirogsnation.

Esat vsauite are obteined abt terpetasdrsa of about 650% Lo S50,

when iror, nickel o roun ¥ hpdrogenatiicn cataiyota are wuged.  Sowme-

s

wihah Zower btemperatures of aghowt 320° Bo TAOCF. may be aoplled in the

By

’5 ) predenca ol £ eobalt catalyst, The pragsare sy be realdlly adapted Lo

e :

B that e the crlgical hydr@ocsrbon gyobhesis rsaction and Iz oeelorahly

i mpintaingd Yobween bbe approximete Lindie of 300 and 2000 lha. pex pg. In.

Waile conventional fixed bed opsraticn may he ueed do the gas

:“ conerdion process, maried afvantages are seowred wken the myothasis
i .

i fail gad ¢ contacisd wlih a denee turbidsnt bed of finsly dividad
: : cabulyat fluidizu:l by an wikerdly Ihowing gas Lo fopm o well defined

wppar isvel. 'I‘hi.r:: Geoinique pervcits contimeons aparatics 1n a ceingls

reactor it 2t 2 oarebert god uedform eataliat activity because of

_tl'-.a varfeot mixing within the fraldieesd @2lldla bed which mey to cen-

“ tinuouely” capplisd with freeh catelyet wills epeat catalyat mey be with-

dvawn st tho same rete for regemerstlcn. TH8 bsmpersture tlhrevghoub

A

i the i‘ll;j_.diz.e'ui ped ig unifors and mey be '_ﬂs.r;dii:r contrelled: ot any depived
level tesmitbing grestast FlesZbility and edantedility to rariebions
ol the temperaturo emﬁfn:r' corposltion of tiza tall gae fod to the comertsr,
. S’Lmn Ghe' satalyet unesd in the ﬂuj.ri recovor is in a fins seate of
diviafan It iz parcicowlaxly sdaplable, bacangs of ite aiosllent atrrt=cs

shargotecistics, to carrpiag cut the reaszilong Tetwesn the rathar dilute

corporente sapensisily o complation,
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Tor preper tlu’dizetdior of &he catalyat partlicle =fzes

&

verrlog Srew about L20 mwazh Lo as maca as 1.,-"-'+ I l,‘E 1a. diarzas
Tay be wasd, warticie alzas of gbout 50200 mesh oring TIL'UT&I‘I‘E&; Tha
linear weloelty of thke Pluidizing mae ahouid B2 mbowh 9.1-3 £%. per
‘menond, yreferstly sbonb J.F to I T, per second ef the reriicle Bizes
specifind atove tc eetabhigh bed densitiss of ghoyl 10-150 1he. per

-

ow, Th. prefersbly awmat 13-73 lbe. per ou. Th.

It w2li no further opprasiaesd tihes areaiesh Proceds ROGIIONAF

%
!

|
i

apd @T7iclancy are suvhieved wisn bis crigiael kFdrncarion aynthenis
yialeing the tail gas bo b converted in aveordance with the lirontlen

la-earried oul in the presence of Finely éivlded luldiked catalyat

T SR

gz 1t ip well lowewm 1e bhe art Tn this memmer ths coeresivg conditioca
of the imtegrated proceas msy be uost eagily and ranidly stapted o
tluchnstione 1n the markst demgpd for the vericus aynthesls produacta.

In addliion, spent eatalyet from the criglnel hydrccerbon smmihests may

e euppiied bz the ges comversion dimecbly or efter a swibebls setivating

AN NI B el VS

treatment aurh ae solvent sxtwachion, obeam treatmenk, weidebion,
reductiin, obe.
An menticmed batore, the proossa 16 of gyeedwab advantege

i  uhem mpplied to syntheals tail gas fpem a hpdvocarbon dynliesiz dassd

on carbompwcooly 30lids for the mymbthssis ges manviacture. We prefer,
thsrafore, Lo profves ihe new high BIY fusl gas by first reacting solid
eartopaceons neterial with stesm to produse @as mixtures coniaining

cerban moncxsda and hpdrogen, reacting =ali gan miwiure la bhe pressnce

ul sFntheals ostaiyete ot gyntheela condlticns o produce >iguid
ayutheile products apd beil gos ord converbing said tail gas in the
oreasnce of hpivegepsting amtalyste ot hplrogensting conditlons into a

high BIT frel gma.

R T T D e R e L

The watsr =ed and s:.rntrlieaiﬂ reacilona ey be carrled pub in

S o

any ccnyeaticnel anmncy eltkovgk we meefer o eiplor tle I1wid soilco
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tpohmigue in bosh reactlons, Salisble procegass of thls hype 2re well
lnewm im ohe arlb 2rd need mob be describsd berein al longth for & clear
underatandisg of the pragoal InTensioa.

Rerine seb Jorbn ite odjscta end gsneral noturd, the lovantbion
will e baet mderetood froa the mope dotailsd doscriphise herefnafior
sherTasn refererss will b made to the acempraying drasing wheruin

Tigvre I itlugirates schematicslly, = aysten adantod to carTy
okt the invontion: and

Pigure IT fa a mchemotle 21lustration of a prefsrred scrobbing
gy¥atem upeiwi foe the rurposss of the Invertion.

Felterrlyy aow o Figwre T off biw dvewing, eynihesls tall gas
from 8 poavenblonsl synfhesis reacker ie avprlied tarough live (1}
aubebgetially at the mressure of the symthesls which woy range Batween
shout 100 end 1005 Tha, per =g. it., to the lowor cortesl soredon of a
gubatantially sylipdricel corverber (10) wkich it ambers birough a Her-
forated diatrf-,’hut.iné olete (3. The tofl ges wey be prenaabod by hsat
prehange with hos prodect gee in & conventizmel heabt erchangesr (=) %a
any denired prehssbing tewmperature of gay FLT000F,

. The teld gap eniaring converter (1) i contasisd with = mese
i12) of Tinely divided hjﬂ;ﬁgenatiqn cutﬁlrﬂf ot ae nleiel alons or
atpporbed on oiay, eilica gel, Wieselguhr or tho Like and which zy
hevg o everoge porciche size_ of about 100 megh. e linedar velooity of
tha apwerdiy flowing tail gam 12 =e contrelled that madn {.Hj takes on
ihe sppes—ance cf a bplling 1lguld having a wall dsfinsd upper lavel
(LlD] and en spparent denedty of atout 15-10F 1ba, per cu. %, ILimear
velociting of abous G.%-3% 4, per eeoond ore eultanle for this Torpnae ab
e condifiono dndiceted. fs a reenlt of Lhe highly turbuelecl ecendition
ol Flrifised meea (1), the Algtribuiion of bas ceialyst perbicles and .
the vescking goa no We2l as the tempersbure iz substantisily it P

Lieoughont the mesa. The baat liberatod by e sxoEheraic hydrocenation

7=
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rasction Bny be withdrews by conventioral means such as cocling coil
fii} to =pizblied A conatelb reackion temperatnrs of, @8y about,
£00° S00eT,

Trogh ayirogenation catalysh mwey be periodicelly ow cordicuoualy

eupplied taroughk ling {7 which may te a sert of any coaventizoaal coovey-

ing meana for fively divided aclida such sa an asrated atandpize, a
sresmnr-ined feed hoppe=, or a meohanilcal cotveyot {nos shown) . Soent
catalyat Mey De witkdrswn shrough line (3} from a pelst above grid {=)
under the comblned mag and ps&uﬁo—hﬁﬂr&atﬂtiu poggures of mass {13),
to be regenerated in any ccn#sntionﬁi wapner cnt bo bo relnroed to
iine (7). Foebead of feeding bho cafalyat Airectly te the coovarber =

inddcates by lins (7} it may be suspenmdsd In the tail ges Slowing through

S line {1) and carried as & solids-in-ger muapengion inte comverier 10}

in e manmar knmn por g5 in the epre of Lluid éolidﬂ hargling.

e hime of contacs of thé gad wibkh the uetalyst in converter
(10} e #o chogin that at thae pra{ailing reackion conditioes Eubatentinlly
g1l of the pdregon. of th: réactify gua is consumsd i# tko hydrogenaticn
of hysrogenatadle constlivenis awch ae €0, COE and maswirabed hyﬂrocarﬁnna.
Eormelly theye Lg aufficlent hydiogsa rEEens £D conveT: all of she QO
and treabturabod hyivocarione aﬁﬁ varh of Bie 00 Iate saturated hydro-
carbon gaged puch as mat&ﬁna, sthune and propane. Space velpeltise of
avout 500 To 4,000 V/v/he. ere gorerally sultavie for This burpose. IT
deairsd, axﬂranénua hypdrcgen may be addsd 1f wvellabls ab an aconohic
taric o copvert further amounte cF CGE iulo wethana cr thae like,

fimveTied tail cma i withdrswn overhsad frem level {Igp) end
pesgad through & eonvenhional gez-selice azperator suck as oyclone
Eaparatﬁr {15} from which seﬁarataﬁ catalyat fines mey Do e turnod
throngh 11ns {18 to meas (12},  Oonverted gas uow subaiantially Free

of entrainsd catalyss Finss leaves comverser (1) fimwough line {20}.

wid=
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“rodust Fuel gae pasases threugh line (24) and heei exchargar

5] 'se o coolesr {26) wherein yroinct wabter and ench aaall smounts af

ohher astmaliy 1iguid Praation produasis me e Tesn fomped ave copdonged .

The cocked gus %o seporated from condepsed liguiés in seperater {25}

- P whien Ziewids ere withdrawn tharcugh line {30).

In wany cassd, particulsrly when converteT (13 ip malodailned
prder bigh preasured ths amount of Truab a8l gas suppliad thrcugh line
(1) mey be lmaufficiont for mropar fluidizatlen of eatalysi mses {La) .

Yo gyovide, wherefore, a gas resycle lins (22) through which converted

gag tisy be pecyelad to the conicdl bottom powbion of converter {10] at

any racycle robic reguired to irmpreTs finldigeblon. A6 tho regoticn
condilicn mugeifisd gtovs, a gas reqrole rabic of abous 0. bo 2 /T
freah Feed iz noreally aufticlsal for tale ;u.rpuae..

jusl.gas fresd from comdenpable conzbitrente 18 wagond through
line (32} to a 00g Eﬁ?uhbing rong (34) whﬁraiﬁ £t laagh é mg Jor provortion
of ite Ddn ocombent io veucved. Fi_mzll prnduci.; fusl gra of Ligh heating
velue ie withirawn overread frok aorubbing zons {34) saf may be Dageady
if Reeired, sfter = puiteble rreseurs adfvstmemi o the gos pive lina.

Tie sorebhing opereticn is preferauly performed it lmo stagss.
Both stegns magr amplo}'. B uonvsntic:-nai pryablbire £ruld euch 'E_a monos thanel -
erins. Bowevar, the firot sorabblag shams rreferably oczloya in piuce of
pomnlets reasbivation of the ricﬁhuolution (53 uvﬁpﬁration ﬁf the C0y a
mpre fYash veporiEablon Trooedire by clroulaiiug monoetbanclemfre woluticn
e 2oy A0 aornensreticn cdunﬁernufrentlﬁ e The gaa in a sonventional
e aorubaer ::rps:m:a.tm gt gbout the smme presdurs &9 the #yethesls
reactor. The solutden from bhe Dottom of the svrubber is released to &
fiaah dzien eoperating ab aﬁ@ésphﬂriﬂ yfaaaura wharein tho (s 15 flanhed
aat o bhe solubion., Thia ;‘_’irat stugs ofscte s reduction of the COg
comtent of the ges from eboubt LO-60% 4o aboub 10%, thab s, the gaa

enteting the seoond atage atill contains about 10% of 00n, [n the =scond

-G



488034

atage, the =ee ubich has now s reletlvely low Cin copnencration 18
aunstanbinlly completaly fereed 5f Cio by & comvenbioral eoiwwbbing
cpeTatiza dnsplving complete resctivation of tas fick sélatinn i
riving of tke 0dp. Ths adventagm of dhis provedurs, whick will be
described bolew in greater debail in cormsclion with Figrrs IT of the
drswang, roziie din CDnEIi.d.EI'EIblC govinga of awenbbing finid gnd beat
recmiyed Ior reactivablon sg woll w2 1n a mows sff;eient repove. of the
EP

White ye bave shown & cooling eoil {14 for sontrolling tus
Lerpperaturs fn converTar (10] it ahould be wndersiood that obher cooling
meeng such e o cecling jacke® or a voentinuoua conbrelled circulation
of cabalyet throvgh line (9], Shenoe bhreough a cooling zone =pd beck te
comvertar (103 2a it has been dsaseibed for convenblopal flnid ayntheools
regotioma, Doy be used inmiead.  Ohhar nd*Ticetiors of tha aoyatem
$1lpstrated by the drewing may coowy e tloss axilled la the ert witheus
davisting ﬂuﬂ? the aplrit of fhe inventlon.

e invention wiil bs. farther illuatreisd By .tr]".lﬂ folloning -
apeoific exerple.

LEZAMETH

Ooke chbrained Ly the cerbopipation of & bituminoua Pibtdbursh
deun GDEIl. gt = bomperatura of aboul S00° -11}30“‘5‘; iu nontached with sieam
in ths Fmﬁﬂ.nf p densze barbnlont wesa of flnely divided aclids fluidizad
Ty an wpwardly flowing mas at & terperature of about FAOO%TR00°F. and

& Treszure of abeut 5 to S0 Iba. per Bq. in. to peoduze A wWeos aus

Nt

“hewing @ coupopition aboub e followa:
¢ . &
L%
e 1
e ol .. LAk
i
w1 o, .. ... 7
o ~=
i g
il Ha v v v« . 2%

e
H

s
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. rhouk 350,000,000 cu. £, gar day o thly water gae ie
fegnliarizsd and contacted in a synthesis reactor with a dongs Lurbrlent
bed of Finely divided 1ron catelyal fhddized by the wpwarely flowing
Faseohs reacients and reactdon prodocts st & teiperatme of abowh S5U°F.,
2 preacura of aboud S8% 1ba, per 8q. im, ead @ gpoce velooity of ebott

2500 TAT/ W, At these oomdddions sbont 11,300 bbl. pov day of Lignid

hydrecarbong, LO0T LLl. pew foy oi slgokols and othew OYNFEOATAL Cormounda
und sbout 118,500,000 cw. [i. per day of iail ges sbe forwed,  The Tail
gad haa & hweting yalue of aboud a7 B0 per on, fh.  I%es sorpealiicon

ig about as Enllowa:

Hy o .o 15.40%
51+ 1.51%
Oy - v e s 243k ’

CoHg o v v - - 5 .3bE
Cpl » -« « - 232D
CzBg . . - - - D.06R
Cafly + - - - 0,8%%
Ho . 0o e - v WL30E
COp v w » - - _50.00%

100,008

b _ Tae totel mmount of teiligas ls eublestsd o somvéreion as

outlined abtavs b the following ruaciion wortltions:

X
i
f
W

.
3

Tt
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B05 paly

a0pn 7T .

1 Fh. [ema.
75 Tha.for
Q

The gas isasuing from the copvswier lae a heatlng welne of

about 455 DI feu. £, and a composition whout 2z fellcws:

o

I.\'.lrr

£
.

£l
LN!J:‘
o
+

R I P
0,08
. 35T
. 35%
[FIRIL:

. 0.38%

100 .00%

Thig pag i@ cooled to ebout 100°F, and morubbed of ODn with

wonoethanolamineg in twe gtepa aa will be presently degcribed .

Teferring to Figuee II, the gas paasea In the Tiret ghep ngHErd

Grouga one or more scrubbing towers (E34) at siproximately b nei
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nresgore snd is contacted colnbercwrpently wita o water polutleon of
momnebaonelomtng suppliad throvgh lime {238). In towers (235) e (0g
somient of ohs outlet gad lesving thwowgn Lins (238) mey e reduced

2o that the (Os pertial Treasws g oapomt 2h 1ka. per ag. In. o e
Che monbent sbonk 8%, The COp-rioh eolution 1a withdrewn thromgh line
{240y from Ghe Dotson of bower (E5bY, redueed o stmogoherdc Dresaurs
amd meph to & Flagh dramw {242) wiere the fleshed Clg is separabed and
withirmwn ~rerbesd through line (2%} while the solutlen is sgeln
pump=d heck throwgh kine {2M6) via pump (243} to scrulber forb), The
cirevleding solubion raquiramﬂnt;.a depand winn the spérating prossure,
tha origimedt C0p content ol the gaa, tie mncantratsiﬁn cd! mrine neéd
rnd, .bf covras, the Gobal gquanklsy of gas To B4 frcated.  For the
[wregons cape aboul 2300 galiona Der minuke of 25% mrocethanolanins
golphion will be cironiaessd to Lhree operating Lowsra .I:Eﬁlb'] agil having
e digmeter of abodt 7 £E. and @ helght of sbont B0 f%,  Tha eotihined
gas s.tﬁammf;rm the thres tesers (23 entera ths sezcnd sombblug
ctep which comaisbs of a oingle Sower {£50) vwhich may e sbowt 10 .
in digreter amd 50 ft. hlgh, uupplisﬂ‘with ghont GO0 gellony per mizuho
of ‘E.’_E»E: momoethanolewing sointion. In dower (B5D) tle 00, conbead of
the gos la reduced o apircrimetoty 2.5% op any obher rangs toeded to
obtain Ghe 1000 ETC/GE hesting valme desired. Finel rrodust gas is
withdrawn yponghk line (231). The rich 00 polution Taleassd from
fower (£50) throngh line {B52) ia asatb axcimngé& in huat axchﬂpéar {23%)
wiih loen 06, acluticn amd pag=sd %o a :s'.*sac-.t.i:w.re.tnr {263) hoated
indirvectly by stean apil {852} at the botlen. | Tt zeacti."m't&d pclatlon
ip then purmed throush Line (2847 vis poup (855} besk be scrubber (230}
throngl the atove meniiened heut excharger (253) erd = fin.al wooler (2846}

to begin bhe serubblng cysis again. OOy leavss asiubbeT {2£0) throvgh

lins (£58Y, if dawired, sfier cooling with water in cacler. (270} te

vedpee Tonoolbanclaiine lozase sad to omeiatain the guaired comneontreaticn

of the. menoethanolarles,
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The gas, efter gorubbing, amounbd o mhout LS, T0O,000 T.7.

ver day =nd hee s composition euproxirebsly se liotsd e Lgrs

o, R s L
oo P ¢ 0 iy
CHY oo eonor e 65.2h
Oals » « v v+ o v 253 =
ol - v 0 v = n s 0.Z0

EEIHE . a - 0.2
HE ' s :.. 11.L3
n - PR o.59

Thiy pes hak & haa‘bing velue of shoub 1,000 ETU, thet iz, sbouk BROG

. of tqe,f htu.r.:t.ing ‘Imlue of the tall gae yriow io comverslon.

,_ ‘.' R § tﬂ!ﬁ‘ "I:.e.il £aa had bumr: porbed ot 0 :ga:'mr to cmveralon

’ ':

thg hautin.:; wlue of the amm‘nad byt wmocnverted ges would heve hesn

fnerensed merely %o sbont H00 BEU per ow, £E. To raies the E']D 'E-’"Ufl.'}]!‘
T gas by 200 BTU/CF, wbout 3,700 TR, var day of butune O
Lbpt ia, about ll.-"j of the total J,I_.quid hwvircdazrens produged o tha
aynbieals stage would be reguived o tring the Eaebing valwe wp to The
1,500 BIU oktained by the proesso.

T -foregu':mg dspcylpilon =nd sxewplary poeraticns lave servad

to lzmsrate epacilic aprllsationa and resulbz of the lnventiom.

Howetor, whber medilteatlona obvions to Those alilled im the art Ses

‘with?n the zoope of the invenmbien, Only puch 1imitatione should be

irpoped en the. lrvention sa ave indicaied In the mpmended claihs.
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gas obiainsd Dy reasting o and EE in tiw poesenses ol & synohesls
d aatelyst st synthnesis sondiuions =nd samnying noTwally 1iguld

| wsaesis prodoeis Trom She ozl aymirests product, waich
sgppriacs conbaaticg £ tall zas of the typo specilicd wilch
ponbains aoous I0-20% per wolume off hyldrogon, 1-2% per velans of
sarbor monoxlde =od 15-40% per volume of saturated and

rneaturased normally saseouz hydrocarbons tpeluding zious 2-4.5%

gatalyss ab hydrogenating porditions confueLvs To Las nrdeogens -

4o “he tail gas and So uke substonsdiaily creiudive lLosmatlon of
j supstantizlly satursbed wormally zadscus Fydrosarboas and
withdirawing from said convsrslon zone & totel hydrogenatad
product cansisting esEsnuially ol & noTmally Fpzsscus nixbars
of wlpgh neatimp vaiug having a aycrogen agntans amounbing Lo
coly a snell faction of that of said ball gas.
l o, Me process of clatm.l.rhercin sull aynmihesis
catalyst ig an ircn gntelyat.

3. 'he wrocszsa of olalwm ¥ wherelp sald hydrogenating
pacalyet is.catalyst spent in salid gyniheslis.

Y. The process of sleim 1 in whileh sl hydrogenailng
catalyst comprlises nicoxel.

5. The proeess of ¢laim 1 whnarein ﬂﬂp ta pamiven

-

Froom saild

$91 pas afser sald kypdrogpznalirg tresnment.

i . = . . :
i 1. Tac prosess o droresdiof wne neobing value of utatl

I pa= wolwpe of ansefurates In a popvarsicn Aane wish a hydropenatis

Bl

tign of nydrogsnabable tell zaz conztiiucnts wWith rprdromen aresent
i
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%5 i &, Tue procesa of clsim 5 whzeoln said aydrogesation

. L
H 14

& i ocatalyet hoz oa hlzh seloehivity =ow ine tormation of 2atoratsd ;

:'_r. | trparosorbon gases IToR carborn oxides and bydreomen.

i : 9. The peoazss of eiaim 1 owherela sald hydrogens=sioo |

: 1 putaziat is natntaincd In aatd poaversicn Tong in the forwm of i

e 5 renze turbulent moss of finety divided sodtdz Cluidfz=ed by arn

: H

E unwardly flowling gas,

3 : -

’ . : g E

i 5. Tae prooess of elain 1 owhesglin said hydag&nating

. H . . - .

i 1 concisicns comprizss bappsratuens of anoas LG -HZ0. and

i praszures ol ziout TO0-1007 dbvs, wor 20. ik,
g, ke wrocess of olaim 1 whersin sald hydropseation
prtelyst s meintsinsd in sald convareion o0 in The Torm o of

depee turbulert madd of fipsly diviced solids flhaldizsd by an

vowardly Piowlng ga® anc a portlsn of bhe gZz9 izzudng from soin i

sorwver=ion zons 1o resyelad fo She baLiom portlon ol =ald mess,
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Ceriffied to be the drowingy referved to [V'“‘“‘ﬁ MLy
o the specifieation heretmbo wuieved, :

aﬁ;ﬁ;{:&gﬁrﬂz,f}‘mfﬁ -,? SRS -1 PRt P‘%‘Mé' .
i :

ATTORMEY S

e e e ekt L T ren T
Yy e . I SRR S SR I M LML :__.'i O N VO
..'3:’.:-_5..!_-:5 . . . . . L - . .



? |

<y

' e L 233 251

bt BoRUBBER,
SomumBER 250 P —

i FLALH bt
36 | L S
! . Pee

23

::'\
Py
Ck
k.
3,
T

. ;;-.—.;w_'mar
— LN EE="

_ s T __ 262
. . | :.25“(}"
245 ' 266

-~ §as FRoM SspawaTor 23

g

4G .‘?g.é _.25_2

Y mee
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