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Tiis inventlon has Ppr it object the provision
of B elmple procsss and spperatus fer the maanfechura

syrbhetloally of hydroomrbene from caybonassons meteriais

sueh az epal, woed, shels, rubber, or sobhon. The tarms
"bydrecarton " or Mhydrecsrbong™ ag uaded herein, ave inbsnd-
ad te includs oot only Ghese substancas which corbaln ondy
carden snd hydrogen im the molsculs, but aise the hydroxyl
derivatlres of.thuse gubstanesy, such ag mebhswol and the

higher alceohola.

Relarpring to the necompsnying drawinsgg:;-

Fleurs 1 1s a schematle ley-sut of spparatus Porming
& part of tha preaeﬁt inveantian;

Flgare 2 1s a varbioal sseblon through s ocabalyst
polacn-remeving apoaratns herain rafarred o as & “asmell
gatalyaer™ and marked 53 In Wiz.1;

Flgure 3 1z an enlapged saetlon through an arm of
thm a@pafatus ahown in . Fix. 2,

Flgure 4 1z & wartical ssckion throueh = obamher
which houess alectredss for the estsblishmeat fharsim of s
ﬁigh frognapay gleekrlo fleld. 'Phis chawher iz refarred to
hereln sa & "largs eatalysepe! and_ig_markmd 36 1n Fig.k;

mhd . . . .y
Flguras B and 6 gre vertipel end horizontal sopbions

of the eabalyhic chamber merked 44 1o Flg.l.

. Thﬂ'ﬂarbun;ﬂanua-m&terial 13 Tirat cherged luto =
retort 11 where 1% 1y dastructlvely distilled. The vapours
aré Taszed throngh a thﬂﬁnaﬂr_lﬂ mhere all ths condeneable
products ars Taﬁﬂvad and tke locondenzable ges 1p naasad
through & aspubber 13 luto a first gae holdar 14. Tha
aundensabla_produaté'ara s0llseted at 16, fractiomabed,
and rotreeied to nbtaiﬁ the numﬂruuspproducta'xaaulﬁing

Trom the desgtrustive digtillation. The aeat regulvad Tfor

that dlatlllation is euppllsd by ge8 from a zes orodusar 15,
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This producer fasde gas througbh o zerubbsr 1Y into ths
Liret gazs holdar from whieh gas for the powsr and heat

requiramenss of the antirs olent are hSaken.
The ¢erbonaeeons rasidus from the retort ia charged

Into & water gam genarstor 18. This water gas ganarator ia
exterrally hestod and produces Wﬂﬁﬂ? gans fontdaning sy
daxzirad proporhion of hydregen: uarﬁoﬁ menoxlde, continmously.
This preportion is detariined by adjustment of the temparaiore
at whick the gemaraior la operabed by erternal hest taksn as
rroducer gaa froen the holder l4. Tﬁe hot fing gzzes ere
reszad o the heatluz zoae lois a waste heat boller 19,
whera they are umed to generste siomm to fesd the wober gas
gooargbor 15 snd any othar popde ol tha plank maguiring atasm.
The hot flus gasas from the destroctive dlgtillation furnaca
are olsp pagged Through this waatg hﬁa# ﬁoilar and amsd for
the seus purpose, TP deslred, s couventionsl inbermittent
waler gaz gengvator may ba used with.th;s plant.

Tia watier gaz ia pazsed frum.ﬁhé genarator 13 throvgh
8 gas scrubber 20 and = gas_purifiar.zl lute » ascond zaa

holdar ZE, An approxzimsts ratlo of hydrogen: carboen

mpnoxide in this ges mixtups is 1:1 .

Samﬂ ol tha gaa From *ha sgeond holder ia used f£qr

the ganaratimn of lydregen. This hydrozen ia ganarataﬁ

by taekins wgter gas from the second holdar- 22, miwming 1i with

ahaﬁm Trom the wasts heat boller 13, anﬂ pagelag the mlvtures
over a catalyst malntained st a temparature of 250° - 60HYC.
In the hydrogen ggn&ratiﬂg caﬁalysiﬁg”qhambar 25 the followlng
reashion tekes placa: - '

R, + 60 £ HO =Co, + 28, ¢ 10,000 oals,

The choamher 23 with whlech a heat lnterohanger 40 is
sascclated ls meintained ui the Teguirsd tewvarature by the

exetliermle hoat of the wesctlon, aiter havimg Lirst heen ralased

to tha reactlon temyersturs by prﬁllminarj sombustion of some of
the witer gas. -
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The gases from this chaubear £3 sre then pasaed
theongh 2 gas sorabber 25 In which the -carben dloxide
Tormed is remeverd, then throush & gas purifier B4 inko =
third gams holder =Y. The gas in this holder has approxi-
meiely the following sompusitlon: hydrogen 98%; carbon
monaxide 2%.

Tha Fumedndsr of the watsr zas from the second
holder 52 is paszed ddrectly inbo & foueth #as holder 2B,
Hydrozen 1a than intreduced inte {hs fouprth foldar from
the third holdar 1n such gquantity a2 la nacazaary Lo
ralsa ths xatlo of HE t U0 frow il te 4:), or any othar
daslred proportlon. When the plantc ;g_first sharted up,
bydrogar ip edded te sush an axtaant théﬂ the ratlo of
H, : G0 will be 3-8; 1. VWhen this is obtained the retio

in the fourth helder 24 1z mweinteinsd a3 2:1 = 2. : £0O.

5
The excees hydrogen generated whan the plent 18 first started
uy Temalns in the prasgurs system and is used to conduoch
heat from the cabalyst mass An chamber 23 and to kesp s
uniform temperature theraein.
ﬁrnm.thﬂ fourth helder the mixed gasas in the
daéirmd propvoréionz, depending cn the required finsl pwodust,
are passed to s sompresSar 29 wherd they ars somprassad to
as mmol aB 350 ghtpanhereas, Thiz prasgura ls varisd in
. geaurdanua'with thé nature of the yrﬁdﬁet eaqulred, for
example, In methanol synthesls thalpwéhsura wonld ba A00
atmoapheres, for lizht hydfomarhun ayntﬁaaia {up to octana,
Tor wxample) pregaurs would hs agproiimately 18 stmogphared,
for Lydroxyl dardvatives wp to 150 atmﬁéghsraa. From the
Gompreasor the mived gasem mre pazeed into s high pressuwre
ghoreza tank 0. From this tapk the gasas are passsd throuzh

& flow matar 51 and sirenlat ing punp S8 and throogh ons mmall
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aatalyrser, or through a bathezy 33 of.amall oatalymars.
Thaga emall catalysors are Xept at & tempersiure of 250-450°G.
by arxothermic healb svolvgd in the psasetion. In those small
patelyseras (whilech ara Turther described later hersin)
catelyst nolacns are yesmoved, From cherse the gassa and
YRpUUrS are pegdda throngh = prassure condanser F:om1d hrap
25 and on throuzb one or e betbswy of large amtelysmers 56,
measing & heat interchanger 9. Theze setalyzsrs 36
are melntained at o temparaturs of Eﬁﬂ?ﬂ - 450ﬂﬂ. The gesss
arg olreulated and if neeassary reclroulated ovsr the catalyst
mapns 1n the eatalyssrz, and they sre then paazad, ghill under
rresstra, through & wregsurs oendensar 2% from whish ohe
ilgodd hydrogarbon or hydroxyl derivatlve producte are dfained to
g rasslver 58 and papead to & guop 41, The uneenverted gnasa
ﬁ%k ara then returnsd throuxrh vips 46 and reciroulated over the
o catalyst masg. If &easired, the antire plant may ba worked
under pregaura from ths waber gaa genarator to the finel
tonstiing oOQMETSIROT.

The alsgtrissl soniltiens {reTerrad Lo latey hamain)
prevailing withln the larga ﬂataLyaera.EE, randsy the gases che-
mieally actlva Tty lenlastlon, the uaﬁalyat baloy empleyad for the
purpess of tuvnlaz the reactlon in the deglred diraatiun.

: ﬁhia elautrinal.influﬁnua alea datarﬁinés tha gpesd Bk which
the razetions go forward. The apace veloolitlas anmployad
in thia.pnrtiﬂn of the process range from 40,000 teo 100, 00O,
For the produstion of fovmaldshyde, msthanol 1= synthesized
end pasged to the recaiver 78 snd from thewe it ls peased inko
a tank 42, im which $5 ls malntained at & temparsture of
apyroximately 50°C, by medns of & alosed eoil.  Tnto this
mathangl batoh a current of ¢ompreszed zle from & satond GO
proszor 43 iy passod 1o fuch gquantitizs az bto sngure the formsl-

dahyda ¢atalyder chamber 44 haing maindzainad at aso®c, apreoxd-

mabely, by mesps 0f ths exothermal haat evolved in the reasctlon.

-0 =
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It to srrenged that bthe ratie of msthanol yvapour fo ALygan pasaed
inte the oatalyder 4£€ shall ba 1:58, thie retioc telng contrellad
by adJustment of the temperabura of the methancl Ilgutd in the
tanx 42, The alr and nethanol vaponr olxbture iz then pagged
threugh the satelyssar chamber 44 whers the formaldahyde is
formed, and from this chambar Anto the lower and of & plats
fractionatling eoluoum 435 whers mn aguecus soluotipcm of
formaldabyde L:apprnxim&‘oalqr 40% Fovmaldehyde, 6OF Hy0: 12%
ssthanol] lz run off, The reesversd wneorvertbed methansl
i8 returned to the tank, and egaln passed throush the
satalyder chombor 44,

The fermaldahyde catelyasr chsobher 44 {Fiz,1l) Tor the
mreduetion of fommaldehyde may be &z ghown in 1iss. 5 aod 6.
¥t congiate of a numbar of copper tube gungs 54 set in econcentrle
Tingg and suppnrﬁad batwsan two codper and plates BE. Esah tube
geng 1% about 30" long snd 1s Pitfed with & Blght fithing glsss
Tube 56 abondh 1B"- long and 3,/4% dlemeter. In thess tuunes
18 plaved a length of Tlue closely rolled geaza 5Y {prﬂféraﬁlg
of soppsazr} sbhoub BY long. Tha ¢abelyst chanber is heabted
preliminarily do sbartlng up by ignitiﬁg:tha roacting gapes.
Whan the rogquisite tempersiure 1a raach&ﬁ, the temperature iz
maint.ainad by exetharmle heat evolvaﬁ.ii:. the reaetion. Each
4ube gong Il the Fformaldehyde ozbalyser chamber conzigbe of
abont 6-B8 meated tubes.

guitabls gtrusturel of grmall and l:vgs eavelysers
are ahown in Figa. % and 4 regpeotively of the drawings. Tha
Tlrast consiaste of a gtasl tube 3, prefagahly of pon-ferrous
mgtal, having the esgbalyet subsbance éa&riaﬁ or o matallic
gauzs network 69 having ralativaly_laﬁga:clenrauaﬁ SpaLES

betwean itz folds or convolubliona, Ths catalyst earriers
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&ra supporisd hoerizeptally on o cenbral tubs Plepe GE, and
he gas mixturs hea 4o pass actually throuwsh tha satelyst
to agoapy from the chamhar. The oullot 1 down tryough
the ecentre of the catialyst ecerrisr suppors 66,

Tk geg wivturs undar g Trogsure ead of abomt E£50
atmuspheres is paszaed via s cosk &1 through & meter 31 {62 &
belng a reglestering vresaurs Sangs ho faaiiitaha ﬁnutrul}, tp
ths small satslysar throusgh & port &3, The satalysar i
haated externally to & volnt betwsen 200° and a50° [, &2 1s
2 shatt drivable 3y o pallay 4 anﬁ.paﬂsing threugh a stuffing
hox 65; 3% iz keyad into ths bottam end of g tunolan onalt 64.
The ahoadt 6 im flited wilth perforated toboler arms &7 which
ars ghtoppsd [BB) mi thsiw owker sndz, The eatelyat lg Gspesitad
on watal gauea 59 whish is wrappad round the arma 47, lts
convelutlons Ledng spaced apsrt 1ln orésr to faeilitate zas
elreulation, The cetalyssd ges which has pagsed into the
tubs of the shaft 66 1z lad out thruugh S }ﬁrt IED to the ooil
T0 ol B ounﬁaqsar 7l. The cendezssr aoii 70 drains into
2 elowsed reeeptacle 35 in whish the alcohols are colleotad.
When It 1s reguired to fracblonste to obtaln the alechols
geparataly the sondansan is run dry or im by4esszad, and tha
vapours ara lad ho z frachlonating still. '

The gases enter the chamber in sueh a Wy that.thay.
are rapt in wmetlen withic the ahesbar. Tho cheoter lg
heatad, preferably axtarnallﬁ, 0 a temparature or 250% - asp? o,
Tharmo-couple leads come from the cetalyst had and carrigrs
a0 that the tampersburs et the catalye: surface will always
ba Lnown. 1Z gisatrical heating iz used, the alectria
davies iz thermoataticelly controlled so that if tha
temperature drops below sty desired mdnimem the hogbting ﬁavica

somas inde asctien gutomstieally. It alea eubs ouk

- B -
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aubomatieally when the temperature of the lanslde of the
chanmbar has reomchad any predatormined maximum. The ohamber
iz eomplets witk 2 aerles oFf haat szchanzers wherehy the
incoming gas mirhture moy be warmsd if degired by the ouwtgoing
vapoura and gasag,

The large catzlyssr chamben 35 (Flz. 4) econsists of
& stabl tnbs 47 into whieh 1z 1nsepzed s tizhs filthing
linine 48, preferably of nen-ferrous metal. Ingide thizg is
Tilthed sha eat&lgét carzier which donsilsts of two concentrie
gaezd eyilnders 45-50, prefarahly of aopper, the volume
contained hstwesn bhem neing agual ko ona thivd uf'thaltutal
Iraa inaida roluma of tha eatalyasr chanbaw. Down th.a
centrz of She chambar an ﬂl&ctruda 51 ia placad ths negatlvs
8id¢ of the clreuit belne the wa,iI_T, of ths chamasr, I dealred
this wall moyr ba coahﬁﬂ with en ionizing agant such ms radio-
aoklvo subehisnesas or rare sarth alamenta {for srample sassimm
mey be ugad). Phe wires from the electroda apd she wall
of tha chamher are connseted te & transformsr whish supplise
the navessary pobtentilsl difference betwsan the two points, Lhe
voltege derendlnz upon the distance betwsen the elestrodes.
I an axperimental ;pra.ctiéiug of the loventlon, 30,000 volts
wag found %o bo suitsble in the eess of olectrodes mevavatad
h}r a distancs of about one and ope-half inches. The S
frequency smpleysd way vary from &,000,000 te 27,000,000
cyolaa por second depasnding ugen the natuia of thé sahgtance
0 ba syntheslasd aod tha ealsiyat am@lnyéd. Yor exeupls,
in the syathesila of llghs hydraaarhuﬁ ?rantinna in tha
sgturated chain sstisa (from OgH, o to GBEIB 1 the fraguensy
erploged would he of thé order of 53,000,000 cycles pex
gacend, If daslirsed, the cateliyst anﬂ.ﬁatﬁlyst carriar
ltgelf msy alse by coonected to bthe nogetive sides of the

slroult.
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The nltre high fragueneilazs hawaip employed
gxercise a downhls eifact in promoting syothesisablon
of the gasss or vaoours witkin the flsld. Firétly.
the repidly noving gtreans of elechrons beltween the
alegtredag dagbrey or tend to wpeet the wlectrlesl
nanbralliy of the moleenles with which the alsetrong
collida; as o conssquenses, woen & posiilvely chavead
moleeule approachss a megablvely chmrged ¢me, cheinlesml
Ilntersotilon ia practicelly instantanscus. Secondly,
{end more ilmportantly} working or the known Teet that
at ey partlouisr temperatuorpe different gaseous |
nolsoules vidrate in simple harmonic mobion with
dafinite perlodleitiaes whlch in alméét 21l smsea
are of the ordsr of sevaeral milliona of casilletiong
per zacond, the fleld fregquencles harsin anployed
.ara sueh as will mors or leas e¢losely synohronise,
or conformn (mmsrleslly], to the naturasl melacular
perlodioity of tha partienlsr sam twnder tha condib-
tona of tresotmant. The sifect of this syasehronised

aleetronlc hombardmsnt is fo rapldly anlarge the

polaeelar erhits or to dleplace the molacwles frox

t;.hair nu*l_;vmai orblta, thus graa,tlﬁr i:;sraaaiﬁg tﬁair;
chemical =oblvity by Gum@a;ison with thabt whioh woold
ohtailn 1o the sbeance of the symebronously silbernebling
fleld. It 1a belleved that best results would be
gacurad by arranglng #ha Tield altarnﬁtiuns in praclise
srrehronian with the natural moletolar Tibratlon &f
the Zas or vapour undsr trepiment; bot whara two ox
mors gasss are e be spimnultanecusly deslt wlth by the
pne flald {a8 ipn the pregent synbhesia) oxveriment has
ahown bthat good rasults ers uhtaingﬁ'whan tha flald
fregusncy is of the owder of on mverage valwe of the
- .
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molecular gaeillation froguancles ofF the zeveral gZzse8 A0H-
carnad. Th would appear tkat thiz mvarogd £1e1d fragqueaney
aots ur what may bs termed = hent sifset” with the sevarsl
molagular fregasnciaze, aad that ones the wolsculaw
sThits are dissrrangsd, the hest perlodieity 1s aufriciantly
bigh %o preTent the acrmal molasular orbits belng re-sstzbllshed.
Tha Fislé fregilensisy herein epsalfiled somprise & rangs of
svarsge rield fraguency valoam gultable for the syntheslsetion
of liguid hydroecarhons or nyaroxyl derivabives theraof from
hydrogen =nd carbdon mnnu#iﬁa. part of the raguived hydrogen
gnd 811 of the pagquirsd earbon ranoxlda mey, of 6auraa. e
drown from & supply of watsr gad.

Heat may be applied by slectrie glemants which ava
sltuatsd in the intawior of the coppal gisotrods znd thermo-
ghatically eomtrolled az in tha oaad gf tha other chamber.

I+ internal sleebric heabing of this cheamber iz nob desived,
the lanceming gases ave Lasgsed thrnugh solls and haal exchengersa
29 {Figz. 1) and thereby raised to $he reguired tamp arature
hefare antering the large catalyser. Mha $oils =re heabad
aither elegirieally or By ocomtach with geses cowing owt of Bhe
ﬁaaﬁe_hﬂat boller, and the hasat @xphangeré arg haated by
.aouﬁact of the gazss and TApoOuUra npming ovut of bhe eatalyeen b
-:n:_i their way to the preseurs condenasr. Grz embals thrﬁugh
eithar:bna ot the nipplaa 5% pr 154, and laavam1by tha other.
The esbalrser 36 1z so &séignaﬁ thet all gazes maxbh pads
aobually throngh the eatalyst bad, the Tlow bulng spread widely
by the sleave 52 Lo ensura perfact oontest with tha'uahalwﬁﬁ
stgelf. Ths chember iz complate with hest sxohanzers men- -
tipned mhova.

The Tirst battery of mumall satalysera 5% (if the plant
1s worked in this way) are noi rittad with an electrode and

are subjsctad o oo glaghricel hension whatevar.

T
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Tha plant =iso may be worked umdar prazsurs from ths
weter gas gonsretor onwsrds., In working the plant In this
wey the zizs of {the plant is greztly reduced.

Tha working temperatursa of the ocatalyasr -cham‘usr 23
is 450° - 600" §. this polnt beimg chosen in oxder to conbine
rapld resction with ressenably hilgh eonversion 4o the hydrogen
and eerbon dlexlde side of the eguilibrium. By employiog
gxcass atesm the equilibriwm is moved fTurther over iIn +the
dirsetlon oi the hydrogen and carbon dlowide, and about &%
volumess of steam Ho 1 voluwe of water zoe are u=ed.

Tha apparatus {Z5} conslsta ezsentisily of an lnoternal
ohamber surrcunded by flusa, arrangad in tha ferm of. hagk
axoshanzars , Ghe tanpewsfurs of the hydrozen genevating chanher
23 being maiptained onca the aobiocn khea commenced by the hest
ceraloped in tha reaption, namely:

eo ¢ EED - Gﬂg + H.E + 10,000 cslig.

Whan starting up the chamber 83 lz £ipst of all hestad
to sbout 5009C. by Tirsh Durning water gas in the chamber
MigalT, A mixtuere of wabter gza And stsam in the proportlovs
inicatad above is then passad ovar the coebelyst, whera 1IE iz
convej;‘taﬂ. into & mizfure of wnchanged atesm ind a gas8 conbaln-
ing ehout IE‘:E% HE' 504 EDE, =g co, 54 HE" and traces of methane
{GH‘I!. Owing B0 the axobharmal nsturs of Bha reaction

the tamparature st tha exit of the chamber 25 1a somewhet

. higher then s5q0%0, The anerging gazes are passed throvgh

the heat exchangerz, 1n the other comparhments of which bthe
fresh waterqgus-ghoam mixtura lg pegsing on Ita wgp o the
ehambar and lg thereby hasted to nearly 500°C. T:» use of
preganrs zeoelavaten this reastlon and also diminishes the siza
ol the plent neceszary te oroducea & glven ¥olume of hydrogen
in & given tlwe, The catelyst for this resation consigta of a
para form of dren oxlfée, ptimmleted by the sddition of small
smounts of alumlns or sivller msterial, hut otharwige free
- 13 -
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from aulpahsr, phosvhorus, snc other impuritlas. Tha
eatalyat shouldéd 3ol he hested ahovs 500“0 - EDUFG. nerlor
to or duwing 1tz uss ln tha oyocezs.

The ecatalyst for wae in btha largs and small cata-
lysers may consist of zine ehremic meld oxlda {ohtained by
the interaction of zinc ozide and ohromic aeld with subseguant
redustlon in hydwogen at & tanperature of approzimately 556°¢.);
reduced copper oxide; =mine oxide; mixtures aonsilsting of
éoppar exide ané zing oxide; coppsr oxide, ohromlum sssguloxids,
and magssnous ¢xide; copper oxids, mine oxilde, berylliom oxide,
and chrominm sesquioxids, wiith ratics of Be:fu 2-5;100,
Mo:0u %-5:100 and 40:100, and small guantlties of zina oxide
and chromium sesquioxids; copper oxida, serlvm exige, zine oxide,
an¢ manganone oxide, with ratlos Ga:On 2-30:100; copper oxis,
zireonium oxids, berylliom oxiés, and cerivm oxide, wlth ratios
coppar: =lrecnlum 1O0:%-10. Thase cabalysts may alss be uged
with ‘actlvated sharoosl ia thls process. A1l npetelyata shouwla
e preparsd by ths precipitaiion of the hydroxide from mirad
nitrate solutioss with a boliling solatlen of sedium hydrexide.
Thoy may alszo be properei by the thermal decompesition of gems
unstable ospper salts of vrganic aclds. ‘The raﬁaation.iﬁ
hydrogen wust be ¢srriad out mi low femperatnrss, aboub z00%g,
511 pirgle ‘component calbalysis nre senslitiva to haat; 1ﬁdiaat1ng
that mixsd catalysts are srelferabls. Ail catelyata may be used
in tbls process in conjumctden with the high elsotric tonmion
insida the oatalytic akanber, Exaapt.ﬁﬁﬁﬂa aatnlyata uwsad in
the prellmlnsryy satalyast pniﬁon ropoTing chambend,

Whare the slactrle tsosilon obbteining batwean the
slagtredas within dhe chambera 36 ie of +the order of from
40,000 4o 100,090 volts, aa in the syobhesis of light hyrdro -
ecarhons, a eatalysi moy be dlspansed wifh, with:ﬂnly a8 Ta-
latdvely sligh$t losws of afilclensy, Ffor bemk nerformanca,
howavar, one of the estalyots referrad to abova, is e loayad,

P .
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Heving thia deserided ny lavention, T olsim:--

i. A process for synihesising prdrocarbong
vhich Joeludes bthe aten of passins a.mixﬁura of hydrogen
apd garion monoxlde through an altornating sleekrie Tiald
whsrael the freynency pulstentia’ly syunhronlses wlth the
aatural moleewlsr yorledigitlea oi the hydrozean and
carhon mopoxida.

B 4 mrocgas for aynbhesilging hydrncarbqns
which inglodes the step of pasging a mixture of hydrogen
and earbon menpxide through an altarnating sleactrle fleld
wheraoX the potentlal difference iz from 60,030 to 190,000
Tolts and whersof the freoyuancy auhgtansially synchronisas
with tas natural molseylsr oseillation périuﬁiaiﬁiea af
tira hydrogen and garbon monozlde ﬂnderﬂtreatmsﬂt . Bald

field fraguaney veing hetween 6,000,000 and 57,000,000
gyalag per =acond, |

S+ A procagz for synmhasiaing_ﬁyﬂracarhona which
inelwdas the sheps of passing & mizxtors of hy&éngen and
carbon menowids through an eleotrically neubral eabsiyser
vegzel and subsequently passing aaid mixturs through &
so60nd catplyger veasal in which the =8ld mlxbure iz auh-
Jectad to the Influsuce of an alternating slsoslzic Tield
having e woriodleity of from 6,000,000 tﬁ 87,000,000 aycles
ner gadond. _.

4. & yrovesz for mynthemieing hydroearbens which
insludes the sfteps of passing a mixiure of hydrozen and
carven moenoxide througsh en alaaﬁridally?nantral catalyser
vassel at & temperavure of from 280°0 te £50°C and subseguently
reezlng sald mlxture through & second satalysar vesesl ab a.:
temperature of Trom H50° to 46079, in which She =ald mivtuve
iz mubjected to the intlusnce of an slbarnebtlng elecirlc Fleld
haring a périuﬁicity of from &,000,000 to 5?,0&0,0ﬂ&.cyclea

oar @atond.
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N
e 4 proecazsz fov syuthﬂﬂiﬂiﬁg hydrocarbons
wnieh oonglubs of ths stees of paasing & mixturs ol
hydrogen and carben moroxide uider ﬁ!prassura of TFrom
18 te 250 atmeapherag bthroonos g E.'-mall. cetalyger in
whieh & temparabure of from 250° to 4B0Y( is nsintained,
pnd Bubzaguently pseding s52id mixtures throwzh a laxrms
gatalyzer whioh iz molntrined et a tempersture of from
250%0 4o 450°7 sad 1n which the aaid mixburs 1a subjechad
+o tas influensse of an alfierneting cleotric f£ield
wharae® the petentisl dd1fferance 1 from 80,000 to
05,000 wolts and whoreef the £rogusnoey ls betwesa 6,000,004
and 57,000,000 cyoles par =acond,

E. A proceass Lo s"nahaaia ng & nixtare of
1iznt hydrocarbops whlch somaists of the stepa of
pesging & misturs of hydfngen and carbon menoxlide under
2 grassure of spproximately 1B atmaapﬁﬁrﬂs ﬁhruugh &
small catalyasr in which & bamperature of from EEGOG
to 450% 1s meintained, snd subsspuantly pesasing said
miztera throngh & lerge cabtalyser which is melntzibed
at o tempevature of from 250° to 450%C, and in whien

the #=ld mixtura Is subjected bo ths Anfinence of an
&lternah‘ng plectrie flald wheresot Ehﬁ nuten*ial d1ffar-

Eneﬁ ia from 60 000 ta 100,000 ?alta anﬁ viheraot the

Treguency is naﬁwean 6,000,000 and uT ODU 003 cyeles per zacephd.
7. A proceas of synthasiaing mathano;

whioh sonsists of the =tens ol passing-ﬁ wmixtursa of

bydrogen aend garbon monoxlde under a ﬁresaura of

gprrozimataly BOD atmompherss through & small eatalysar

in whioh & temparatuve of from 250°C to 450°C iz mainteinad,

snd aubdsguently passing sald nixtuees thromsh = laxvge eabalyser

which iz maintained at  Gemperatura of from 230° to 450°7

and in whick tha saild mizbuve 18 anbjoebed to ths lofluenca eof
.an alternaiing electrls fileld whﬂrﬁof ?hﬂ potential differszco

15 from 49,000 to 100 DGG volts and whersof the requancy ia
" hatwaan 4,000,000 and 37,000,000 ayoiaa ver decond,

T
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