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The 'present invention relates to the synthesis of
hydrceerbons of hydrogen iszotopes im whloh the laptopa of
hjﬁrngan hag an'afomin'ﬁeight gfe&ter'than.anﬁ._ It parbicn-

-ularly cantemylatas the nroﬂuction of selecte& fractions of

15

kb

75

' ?5j§dautnrﬂa&rhans snd the 1ika rrnm starting m&turials ponnria-

._gccn;daqea With the weher-gas shift’ rahct;gn,_ Undsr such

| earbon dioxide and dsuberiw.

i
1ng haavr wuter and uarbun*

Tha pra$&nt invantinn, in ita vreferred a5paut
is: diraﬂtaﬂ ta tha preduetion of ﬂnairad Gumpnunda of carbon,

and tha araresaid iautopes of hy&rogan having sn atomiae

wuight graatar then one, e tha substantial axcluﬂinn of 1
h;ﬂrugen ‘of the atomie wolght uf onej DnEmely, Lo comp@unda !
nf aarbou.with -deuterium, or tritium, eT both. Dhe praﬂucta
uuntaininﬁ easantinlly ﬂeutarium ind 4erhon sra referra& o
herein ag aﬂutaruuarbuns? ané for purpnses ef dascriptlun,
.thﬁ dataiiﬁZuf e invertion Wwill be largely dnaariheﬁ fn. -
tarma thﬂrenf. ' o ' SR

In aogordunce with tha prasant inventiun, g straam'
nf high puritr carboen monoxide is. urapared, prafarably rree
nf tha hydrngen isutapa hﬂrlng an atcmic w&ight af ane. Tha
straam of -egsentially pure’ narbun munnxiﬂa ig cun?artad intu

E synthasis gas cnntaining regnlatad propnrtionﬂ of ona of
HF raauting a pradﬂtarminaﬂ ragnlateﬁ poriion of thﬂ uarhmn
mﬂnﬂxiﬁa with the vapur of hsavy'watar under Euitable i '

rnaﬁtian cunﬁitions, inuluﬂing an- elevataﬁ tamparatura in

.uuﬁstiuns, the reactanta decompose with the prdﬂuatian of

e Bl P e I b —

the afnresaid 150tapaa of hyﬁrngan, as for example, ﬂautarium,_-i-



The earbon diexids iz advantazeoualy soparated and

the resulting deuterium and residusl carben meRoxide, prefep-

s0ly In the molar ratioc of =houb Z:1, are pessed Iin conbact

[witn & gyunthegla eatalyst, under resction eonditions, &o
3 form preferably meximum quantitiss ef the desired products,

The resulilng products, withdvawn From contaet wlith
the aynthesls reaction zone, inelufa the desirsd fractions
of &autaruca:hané, together with SReuARany ing, nndesired
dauferocarbun Erantions and tha_by—ﬁrnduct heavy water {DsD).
10} They mey =136 gontaln uzually small gquentilties of unresctad
fzed matsrials. | '

The desired product freotlond sre rasovered by amy
suitabla meuns of separstion, and rasiﬂualfQHGﬂsirad frao-
tiong of the dewberacarbon ers subjected to raforming In tne
l54presence of the by-produect heavy water vapor under resstion
aonditions effective So form additional syathesis gos con-
gigating af denterlum =ad sarbon menoxide. Control of the
Tatorming step to maximize yisdd of reformsd synthesis gas
ﬁayiha affacted by adjusting the proportion of déuterium
20ioxide relative to deutercoarbons preseat in the reformer
Teed; that 1s fo say, elther by supplementing the deuteriwn
oxide already presant or by Baparatiaﬂﬂﬁf the excess, as the
cEds may ﬁg. @h,l '

. .The_raaiﬂual, reformed stresn is sontinucualy
23 recironiatad to the synthesis soma su&hvthat ultimste con-
veraion of the. aveilable dsuterium intd the deaired rrodnet
fﬁautians iz moat effectively reslizad,

It followa, therafors, that the procuga of the

-fyresent invention not only frovidea for maxima whllization

2 n\ﬁn& : r:,j;.--:-'
Gr-r H %@"i}u’
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of heavy waber in the syntbesis of the desived rroduct but
t .

In shord, from ths standpoint of reactant coutetination,

Fr aystem sad witimately consumed.
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also enables production of dsutarcearbons in whieh any
Iredeternined portion of the hydrogen atoms ere deuterium
atoms, asg well us desired deutsroearbon fractions substan-
tially free from hydrogen atems h&ving #n atomle weight of
one. This follews Ifrem the fact that the Invention brovidea
& clossd Bysiem which iz readily asslsd to the introducting

of 21l but beavy water and selested, high purity cerbonm.

the 2ystem recelves only predetermined feed meterials of
regulated compositicon and turliy, mnd dlscards enly minor
proportions of non~critiesl materials.

From the atendpolnt of tha Immediately fovegoing
cbjeotive, 1t is particulsarly advanbagecus to erfaut the
Taragtion of the feed streem of ourbon monoxids hf the Later-
retlon. of ourbon dloxide with free cerbon. This permits
npﬁtinual Tecyola of the curbon dioxide farmed Ly waber-gus
shifting the heavy water, thereby supplylng oerbon Aloxide
in ample gnantity to effeet the oxidatlon of the feed to
ﬁaﬁbﬁm mnnnxidé. A5 & rasult, sxtrems pracautidn againgt :
carryever of dauterium.with tha #eparuted carhon ﬂiaxida is

nﬂt ‘necessary in thet smy such carryover 1z retained 1n tha

i majnr cverell adventages of the present invantinu,%
88 abovs Intimated, follows fron the ossentiol conservation
of the economisslly oritlcel heavy wetsr, and the resulting
substanbially aumplate-eon?arsian.thErauf Into the deslred

products. From a soroliary stendpoint,the prodiet, ss

previously shown, is subject to Tegulatlon sz regards its
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abomic cantent of-heavy hydragen, beééusa of the fsct thot
the eharacter and concentretlon méde.g?ailahla for reaction
grra dependent aclely uwpen the charaster and purity of the

f heavy walel makeun strasn. |

Tu ogrder ba illustrate the inventlon in mrestsr
.ﬁatail, reference ia haﬁ to the atteched drawing, which
4lluatrstes more or less di&graﬁmatically une praferred
amhpdimsﬁt of the present invention.

i Tharéin, ths numaral'lﬁ indicates aymbolically &

sasifinatian zone for the production of carbun'munuxida.

lEnliﬂ carbon supplied to tha interior of the ga31finatiun
chembsr from any aaltable acurce through inist line 11 forms
-8 maza through which oerbon diuxiﬂu 1ntruduaﬂd by way of

“ffline 12 Degses unvardly.

Gontuct botween thp osTbon dloxida and carbon tekes
plaoe &t olevated temperaturss et which the carben dioxide
ia raﬁunaﬂ.tn caroon monoxide, that is to mey, above LOO0°F.,
and preferably substantially-ebove 2000°F, ﬂccﬂrgingly,

therefore, the saslilostion sone 1ﬁ_suifﬂb1¥ hested, as for

20 exemple,, by the indirect heat transfer from a surrounding

cnmbustion ZOLO maint&inad at a sultably high tempersture,
Tn tha interaat nf simplificatinn, .end slnce flred ﬂr othoer-
wia& heataﬁ resctors are koown in the art, struutural fetalls
arB ﬁmittad. It is fraquﬁntlg ﬁasirable to Prahaat the.
inuaming stream nf uarbun ﬁiaxiaa. _ _

- Tha Emlid carbaﬁ cnnsumad in tha reaﬂtur 1ﬂ may he
introduaed fnr axampla hy muchan;eal faadﬁrs. 4Le indiaataﬁ

abu?a, the anlid narbnn ia a&vantagaausly a highly purified

furm off. coke ur graphita, ralatively fres from the nnrmal

518609 |
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lsotope of hydrogen ox 1lts watsr vapar; By providing s solid
particle cerbon and meintalining it ip an seTated or Lfluld
phage in resctor 10, the flow of thermel energy into ths zome
of reaetion iz facilitated and the reactlon correspondlnply
improved.

Tha afflusmt gas flowing through cutlaet pipe 13,
comprising essantlally cerbon moncoxwide, passes through
oooler 15 to & gas gepuretion plant 16, whers any contalned
sarbon dioxids is removed!and the residual) cerbon monoxlde
is di=scherpad througnh cutlet pipe 17.

48 intlmated ebove, where the gasifisztlon rescticn

 ooourring in 10 i1s effected at dssivebly high tempersturea,

for example, 2000% ta 2500°F. or above, o anterial amount
of earbon ﬂloxide'is'preaaﬁt in the product, and thsreiore,
the gaz ssparation unit 15 may be omitted, its presenca feing
nauﬁaaary only in cases where conditiome of gasificaticn ars
less favorable. The gas separabion unit 15, however, mey

embody eny suitohls earbon dioxide saparaticon mesns, ws for

| exampls, the so-salled Girbotol asystem employing zs en

absorbent anm aguecus sclution of monoethanolzmins or so-
galled "paustlc scrubbklns."

It 13 adﬁantageaﬁs, however, whera the objeotive

is te prndﬁpé 8 deuberogarbin sSubstantislly fres from

nydrogen of an abomic welght of one, to- provide for
positively preventlng carryovex of even small proportions

pf normal water vapor inmbo the system.’ This may be effected
'ﬁg'praviﬂing.phyaical or -chemisal drying instrumentalities,

ﬁat shcwﬁ, into the outlet pipe of the absorpblon tower, ox

hr éfraqtina the geparation of earnpn dicxide by o egqueons

|
|
|

i
i
H
i
y
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gbhasorbent, uslng essentiallg heavy water. Suitsble squecus
ebaorbents are, for sxgmple, triscdiun-phosppate or a2 mixture
of trigodiwe and disodlum deuberinm phesphotss dissodved

in heawy .water, aﬂjﬁstsﬂ to the proper pH for effecking

absorpiion and later desorptlon of the sarbon dloxide. - As
ipdlested, = lesn absgrbing Ligquid ls introdnced to She
-u@pe? portlicn or the tower through 1llne 19 and the resulting
rich ligatd 1= withdrawn from the lower extramity';hraugh
line 20,

- The majlor portion of the purifisd sarbon monoxl de
in line 17 passes into & shift resctor 22 in sdmixture with
‘vapors of hanvy water intfaﬂuneﬂ thiough branch pips 23 sup-.
Plled from exchanger or vaporlzer 24,

. In the shift Tesction xzopne 22, s . resulated mixzture
of carben mngnxi&a and Doo vapur.mﬂets a weter-gas shift
ﬂraactiun gutalyst at an alaveted fﬁmperature at which the
raaotantﬂ arg econverted into neavry hyﬁrncarbcn gas and aarbnn
aiaxias. h

In ganeral iron baze shift eetslyata gre praferrad
enmbinﬂd with any desired mﬂdirying agmnts additives, prn-

. mnters, stahilizars anﬂ the like such aa thﬁ cxldes nf

e&lcium¢ potﬂsaium and magnasium. sodinm silinata and tha

. 1ika‘ Gnntaot tamperaturea ar'e, gEBE“allY in the rnnga af

hﬂﬂ-?ﬂﬂ“F. It is frequantly advantageuua to imprnve tha

oﬂnvarsian by supplying " axnaﬁs of Dzﬂ vapoT of two oI mora
timﬂﬁ the thenratiual requiramant, '

;- O CTn vhew. nr the prasanaa of oXonas vapora ur Dgﬂ

1n tha prnﬁuﬂt stresm of - free dsuterium and carbon &10xiﬂe

_yithdraﬂn through pipa &5, provizion is made for thair
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rempval, comprising condenser 27 and devemtsr 28. The con-
den=ed lignld D20 iz punped through reevele lins 30 fe
brenchk line 3L, which comuunicstes with the heet exchanper
24, s indigated, For return to the Sift resction zome.

fhe residuel mixture of deuterium and carbon mon-
vxide pé.s-aes dvarnead through pipe 32 into a second carbon
monoxide sepereating Zone represented ly the reference
mimeral 33, mestlng the reguirements discussed in connechion
with the garbom dicxide ssparating unlt 16, In tie embodl-
mznt shown, the abeorpiion tower 33 receives lsan abzorbing
11quid from pipe 36 and dlscherges the rich absorbsnt through
pipe 27. |

The rich absorbent passes into atripping tower 38,
whare the absorbed corbon diszlds la separztsd and discharged
Throvgh nlps 39, and the reaultloz lean ab_aurh-aut liqﬁiui 1a

: supplled to afcremsntioned pipe 36. Dephlegmator 40 returns

undeslred liquld vapors to the stripyiﬁg zone 38, The
rasulting streanm of carbon dicxides in ﬁipa 3% joina with the

1nlat pipe 12 to providﬂ tha ncrmal Eﬁrbun dicxlds requlre—

manta of thﬂ raaifleation =one lﬂ.

. !
Tn the sbsorbing zone 33, carbor dlozide i3 boles-

ti?aly ramoved Trom the gas stream by the abscrbimg ligquid

. iand the ras;ﬂual.gaa gomprlsing melnly deuterium is disz-
chavged Wirough lims 35, and s indicated, is iajested
'dlraetlr intoe line 42, sorryinz the branch stresm of oarbon

mﬂnaxiﬁa from 1lins 17 and forming a pre&atarminaﬂ 8¥nthesals
gos mixzturs of deuterium and cerbcon moncoxide which peames
threougzi plpe 43 to the synbthesis reactor L.

It may bs pertinsnt to note that in lieu of spiit-

ting or bypsssing a portion of the carbon monoxide through
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14

15

. }350-3&0“?. aad prafarably &, Drosmurg up %o ewoud 500 psi

_ '.zas high &8 30@0 psi are’ auntamylatad
:fﬁ;

”*-fngrmally 1iquid rrantiuns saparata ifito m 1awar aquaens leyar

‘Egg of the dasired sompositleon.

alkell or eikeline esvth wstal oxldes'dr the like. Provision,

‘not indicated in the flow sheet, 1s éﬂvanhagauusly mads to
Bruaﬁly, however, temperatures as low as 150 F. &nd prassura '
&5 paaa thrnugh B - unnﬂanser L& to & daeantar 47 where tha

fﬂrawn off fur aubaaqpent use or sreatmsnt through pipe i,
'Tha nﬂrmalxr gagecus rosidus aomprising essantially unﬁasireﬁ

;ggsspus dauteroccarbonsn, la passed ovsrhbad thraugh pipe 52

fafﬁa: firat psesing through healy exchapger o vaporizer 5a,

518600
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1ine 42, the gatire giresn in pips 1? may e conducted
through the shift Tesotlion’zone. In fact this may, in meny
caged,; be edvantagaous in promnting_h#a regulated formation

of frae Asunterinm snd enabling direct formation of sypthesis

The'synthzsis gos dellvered through pipe 42 prefar-
ably compriaeé deuterium snd carbon monexlids in & moler retio
of about 2i}; and pot ususlly lessa than 1:1,'crhsubstantiallf
aﬁcva Al m the synthesis reschtor A&, the uprluwing Eaged
pesg 1n contact with a typlcal synthealw ocatalyst comprising
a meta) of the lron group suweh as iron, cobalt and nickel or
putheanium, preferably in solid partlele form, and weually

socompenled by one or more mﬂdir#;ng“ggénta such as alumina,

meintain a reectlion temperature ln the Tange of sbout

Tha effliant proﬂuﬁt gases withdrawn thrnugh pipe

withﬁrawn thruugh pipa L9 amdl & superimpaseﬂ oily larer

to.ﬁ veformer 53, IUpon entering the reformey, the wnadegired
frautiuns ara mizxad with a ragulatad quantity of the =tean
or vapor of. ‘the by«prodoct deuterium oxide cerrlsd by plipe 45,

ga indicated;
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251
o pip& 52 ox sny other uunvanlant part Of tha gysten,

10 |

bion end may be effected in eny conventiocnal manner and in

‘are usually nacessary, while above this remgs, they may be

_53, any ﬂasiraﬂ nartian theruuf may be diverted. through

-frﬁm.anr'éuitable sﬁur&a thrudgh iniet pipe 60,

.raa&tant gasas to uvsruomﬂ undﬁsired huild-up ot oontaminants.

i produet fracticnz, It should be undsTateod that, in the

518600
==

The gas reformiog zun§ 53_nparates aggantlally to
affeot reaction of the gamscua déﬁtero&arhon frautlens wlth :
the D0 to form sdditicmal guantitles of fres deutsrlum and
garbon meacxlds which are wlthdrawn tﬁrcugh outlet pipe 56
end ranyolsed to plps 43 leading to the lnlel of the =ynthenis
Teactor, ag lndiocatad.

Fas reforming; Der Sa, Forme no parﬁ of the Inven-
the praaendé of & reformling catalyst or net, aa deairsd.
Tor example, at temperatures below about 1300°F,, catalysis
pmitted. I% will be undergiood from the foregolug that tha
gus reforming zoma is supplled wlth ﬁhé raguizite thermal
snergy bo support the resction and isinteln the desived
renution tem@arature* ag, for instanca by ilndirect haating

Prnm an erbernal uomhustiun chamhar br the 11&3, nok shaWn

In the event that the by-produet Dpo withﬁrawn =

thruugh lina 49 prxoeeds the reuuiramﬂnta of the gas- raform&r

previaualy msntinnad pipa 31, supplylng the shilft raaetian
zona 2.  Additlopal Dgﬂ mey ba introdnced, as ruquiredt
PTD?isinn,

naﬁ shawﬂ iﬂ dasirahlr made for vﬁnting & portion of the
sunh mny;taka the form of & velved veht msasoleted with

~¥nile the faragnins embodiment 1s uhvinusly
dlravted primarily towerd the reaovery of normelly liguia

fnig
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broad aspeot of the inventicn, other deslred fractiona msy
be ssleatively rscovered Wy prapar'saiéutiun of the product
asperating lnstrumsstaiitie=, the undesirsd fraciions hedng

returned to the reforning zons. For example, where deubsro-

wax ias dnaireﬂ,'prnvisian ney be made Tor porledlenlly

axtractiﬁg the wax from the surfaces of the cabtalyst. Im

such cass, andeslrsd, nnrmallx 1ianid, as well as pbormally

GO E] rfaattuns of +the ﬁeutarucarbun may ba subjacﬁaﬁ to
paformztion into synthesis ges. By thé same token, should
tne dﬂsiraﬂ predasts bhe normally. gaaauus fractions, the
fnurmally 1iqu1u residus iz suscaptlhle to refurming for
 meximmm yisld of desired producta.

- I ﬁhis aunnautian, it may bs moted that tha re-

.xduminating dsuterecarbon pruﬂuut fraatinna depend upon Ia-
fautian conﬂitiana auoh a8 tamparutura prassur& and eatalyst
Zumplayeﬂ Fbr exﬂrpla Dparﬁtion nf tha synthﬂais raantiun
_znna Lﬁ with a typia&l, fluiﬂized 1run aatalyst rt.a tampara-
;ture of . abuut éﬁﬂ“F. and & prassure -of ahout 200-500 psig,

uis nnrmally uha:mutarizad by the praﬁamlu&nt furmatimn af

20

_nnrmally 11quid rractians af. about tha mntar g&sulin& boiling

'.;ranga. ﬁltsrnat‘vely, 8 produet ﬁistributinn faxnring

7 a5l

:ﬂnutarownx ey ha raalized 'in the presence ol a nehalt
-Eatﬂl?st at tamgaraturss of ahcut 350-400°F. and prsssuraa
N34 frum atmospheriu ta, 75 . paig and highar.- Tet furthar

nantrnl imprevement 1s fraquently realized by anntinnnualy

raaycling to the synthesls mone hh a portiom of ths gas

atraam i pip@ 52,

- A8 above 1ntimataﬂ, tha foregoling remarks &T®

 equally appliuabla ta the production of compounds of carben

gnd tritlum.

= —
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obvicusly, meny modiflestlons snd veriations of

Py the invantlon, a3 hersinbefors set forth, mey be made without
deperting from the spirit and sespe thereol, and shersfore,
only such limitstions should be Imposaed as are indleated in

5| the appended claina.
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Tha embadinents of the inventicon Zn whick an

[P SR

exclusive propexrty or privilese 15 vlaimed ars aedined as

follows:

l. 1a %the symbhesds of desired conpounds com-
posad of earbon and ean isctgpe of hydrogen having an atpmic
weight greatser than one, the stens which compriss preparing

a straan of carbon mouopxida by reacting carbdn with carbon

| dloxdide at an elevated temperaturs, in'a gasiticatiom zZove,
reacting a pertion of zald carhon monoxids siream wiith heawy

water under waber-gaz zhift reacticn cooditions te convert sail

Ria

last-pamed reactants inko a Wixture of free hydrogen dsobops
and carbon dipxide, zsparating ecarben disxids from the mlRLyrs
and supplylng said separated gas as feed carbon diexide to
paid pgasification zone, subjectirg the resulting free hydrnge%
. J isotoze in admlxture with the uncouvertad poriion of said

||c&rhon monexide to contact with a hydrocarbon synthesis cata-

lyet wnder rasction condltisns efiective for substansial

rpradu:tiﬂn of fsoteopie hydrogen-carbon compounds with the

fermation of ﬁypreduct heavy water, withdrawing the effluent
% - fprodﬁcts from contact with the cabalyst, recovering therefrom
e desired izotoric hydroger-carbon compounds, rescting residual
ft.isotopie hydrogen-carbon compotads with heavy water ﬁnder
Ei ' reforming ecnditicons effoctive to yieid a mlixture of free
hfdrogen lagtope snd carbon manoxidé;'énd recycling saild
.fefnfmed produets into gonbact With sdid kvdrocarbon synthesis

catalyst.

2. The method defined in Claim 1 whersin said
brdroearbon dynthesis catdlyst is effective to convert the
resctants directly dinto isgtorpie hydragen-carhon compounds

with the formation of heavy water as the predominant

byoroduct .




i-reactlon'anﬂ recoverlng 1sntnpic hydrogen—carbnn,campounda

LI

last-gamed reactants inte a mixturs of free hydrogen.isethe.

.aﬁd<éupplﬁing said zeparated gas as Fasd carbon dioxide b

fﬂafbpﬂ monoxide to cantact.with & h¥drocarbon synthesisfcéta_

ffrnm cﬂnbact with the catdlyst the effluent prcducts of

itheréfrﬁm.'

/?«f’ »18609

31, The method definzd in Olaim 1 wherein the

bydrpearben synthesis catalyst comprises sssentially cobalt.

s o The method defiﬁed in Clgim -1 wherein the
‘hydrocarbon synthasis catalyst comprises ssaentially

Tuthendwn. ..

5. In the symihesis of desi"ed ccmnounds COMm-
posad o carbon and an iSDJDPE u; hyﬂrogen haV1ng an atomic
w91ght rrasheld than o, the ELEpE whlch comunTise nrapnrlng
g:atg&amqmﬁ carbon mDnﬂKlﬂﬁ bty reactlng carlbon with carbon
ﬁiéiidé af. an elevated temﬁer&ture,.iﬁ a gasification =one,
:reauting a nortlon of sald carbon monoxlée sbream Hlth heavy

water onder waber-gas shlzt roaction condikions to canvert saixl
ah&-carbqn dioxide, saparating carbon dioxice from the mixturel

saj@'gaaification zone, subjecting the resulting free hﬁdrmgan

‘isoteps in-admixture with the unconverted portion of sald

'lyét vnder rezction cenditions wherebj'subatantial'nrﬁduntién

of -isotople hYeran-carbDﬂ cumpaunds ‘takes place, withdrawie

6. -ITn tha productlun of desired deutarocarbons
uhﬂ steps which camprise praaaring & gtream of carbnn menosxi de

oy reacting earbon with ¢arbon dioxlde at an elsvated
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temperaturs, in 3 gasification wsone, reacting a partieon of
said carbon monoxide stream with Ds0 mmder water-gas shift
reaction conditions to copwert said lust-named reactants into
4. wixtire of free deuteriuvm and earbon dioxide, separating

carbon dioxide from the mimture and supplying sald separated

igas as feed carbon monoxide Lo said sasifiecation szone, sub-

Ejecting the resulting free deuterdum ir admizxtures with the

ungonverted portion of satd carbon monexide to cantact with
& hydrocarbon synthesis catalyst under reaction conditions
whereby substantisl production of demteraearbon compounds

Atakes place, withdrawing the sffiuvent products from contact

with the catalyst and recovering therefrom desired

gentkerocaAThong.

7. The method according to Glaim & wherein
ragidual &euterocarbuns remainlng aftst recovery of the
deéifed deutarocarhonﬁ.arshsuhjacted_tq reaction Hith.DEG
uander reformiog cunditions-tﬂ yield g mixture of free
deuterivm snd carben monoxide and whersin aaid reformed
products are recycled inte centact with said hydroearbon

aynthesis catalyst.

fé] In the production of desired deuterccarbon
I%ractinha, thae ateps which comprise preparing carbon mongiide
by the reaction of carbon dicxide with free carbon at an
'elebated temperature ina gaaificatiun zone, reacting a por-
tiocn of the carbon meonoxide thus Tormed with.DEO.in a shift

reactionfznne, wnded resction conditiens including an ele-

vatad temperaturs at which the reactants are shifted to form

—_—
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ifee deuterinm znd carbon dicxide, separating carbon dioxide
Fron the'resuitan; strean and supplyirg 2zid separsated carbon
'h dipxide to said gasification zone for the produetisn of
‘ad@itional carbon menowida, paasiﬁg resulting deuterium and
1|an_uncanErted portiun-cf's&id.ca:ﬁon'monaxide in contact
wlth a.sjﬂthasis catalyst in a2 synthssia zone maintained at

=) tempsraﬁure'and pressure suth that .a substantial portion

fat least of the {eed is eonverted into deuterocarhons,

-withdrawing’from_cﬂntact with said catalyst 2 reaction
af flvent’ including sald deutervearbons tegether with
Eyproduut D20, recovering therefrom desired Fractions of

' dauterocarbon, subjeeting remaining deuterocarbon frachions

to c¢onbact with DsD in & reforming zone, under conditions

including an elevated temperature effective to reform free

|| denterium and carbon monexide, and recyeling sald reformed -

producks to the inlet of sald synthesis sens.

9. The method according to €laim 4 wherein s

portion at least of sald byprodoct Do0 dis suppiiad as

i . feed to.said-shift reacticn sone.
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