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The prement lrvoation relates Lo e pewel restursa diocloged
in e Toliming speciffcotion and clalwy soralderad {r cconectlon wlth
the accompanying draving.

) The synthesia of bypdrcosarbauy from-carton menoxlda and hydrogen
in Sue presapas of 4 suitabls ectalyast 1= troadly ocid. Howsver, a groes
dosl of ressarsh woTi: ia now being directed fo this fleld by many pholic
hpd privete interests for the perpcsa of govelowing & dource of hypdro-
ocaprhbon oile whic.h-, by auch koo toeg b, *rm;r be amvsried or Swanstormed
tnto nlnatls pormerelul profwsty each ap mobor gracline, herting cdl, g1l
the 1i%g.

The gaa uesd for the syathesla of hydrooarlona, sceording Lo
tae method above indlcsted, cinefata of & snbetantially enininclal mi:ctmc—*
of ceybon monercie and hydrege, Dupsnding, bowsver, scmewhat cr the
arnditlcan of ta:rmnratu:r‘:a, PI‘“EELLT'-:‘::, oongact ”i‘m!\ .-&LE]..IE'E-, and tlhe pro-
duot doglred, the ratlo of tneae TOMpOMENEE WA Vary soreewnat betwesn 1
apd 112 parts of GO per part of Dpdrogen Wy volawes oY mol. S02h o genecad
wixturs san ho propatued fr-p:rr; Almust sy oarbonmcoonz mekerdal by anltakb e
weandy Tor exsmble, l:.oa.'._l.;:.patrn'.j,am, nele, #itek, ligulte, natural gae,
cr the gooes fren i __'.:ui:l. reflaery -y be weed wf the seurce af earion.
Waern The aborbing ;q’gtoriﬂ]. ig dptlolent In hrdcenses, the gze 1o nawelly
pragared by the astion of eteam om Leb soks fr CTaeT henied corbemesccns
mafarial, the atlemr. thiy sugniying the nocasdsry h:,rcl'tt.cg.an. In tho caas
uf nateral gas, howsver, which 1y largely aw t]:l.w‘_ﬂ, thara 1o sufficlont
bydrogen prasent to faom Lhe prnthasie wiidhmre :—,_ﬁ -:or gayaaatly, fn bheory,
no soests ghonld e requircd 1f the h;,'uﬁrngan ig oot gomeumad In wnésairsd
gidn roacrticnda

fra method of produsing dagathesis gue from maturel gas whick

nee hezn grevloualy praposed occaieie of bureing natursl sae in bhe
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rreeence of g limftcd supply of I.';:‘I;}.’BEI‘L. The cambasrtion suppller the
naceAeary heoab and the Jeslk of antriclent cxygen o oxidlEo 11 of the
perbon induces the forwation oF (0. Stepm ey bo addsd 88 nacongory Lo
peovlds sufficiens hydrogen, While euch & methol wlll nroduce G0 and
hyérogen, it hea the disadvunbago thet where alr Is uzad he nit.rmgan.
combent thereof diiuies the aymthesle gas .i"a’r of courcz there i aboat
fomr tlmee &5 muck nitrogen ad Joyge j.:l. nrdinary alr. ke preadmso of
the andyalzcd ni'h.r::&:nn complicetaa the modficatica problom apd lporsaasa
tne zgng hamdling acilitles reawlred. In a navber of caded where taile
rrodlon hue arleen it hee boen found were pooicaical o age pubo oxyecR
Lo Ywrn the petocal geo in place of ald. .

It la Ehe main chject of cuy dzvemtlor to 3]!'01?;'.:".-:3 a atodchichactric
wixiarz of caram aoacwids sad bpdbogern switably sroporiloned to sorde as
5 feod gen in the ayrihsaia of hrirocarbons, in e wemmer which is chasper
and uppn cxpediticug then thoes mrovlehedy crpleogeld.

& mpoeiTdio oblect of mer fmrentlim {9 L0 producn 5 h;r_@rocf.rhm
dynthadls fecd goo from nabirel mas 3o procgee inowalich the feed gao
1z cotodned aubetemtinlly wndilated with tadegized coppoasote.

Ak @ aorocllary to ths .I'.ex_‘t. urassding cbject, 1t 12 a a%il1] furthe
obiect of eup ioventisa to prodtuce synbhosla gas suiseble Tor fdof ptook
in the moaufacture of hpdrotorbond 1a 3 (:-'J.n'l.'-i]‘_'ll:-u.ﬂ up::rat:l-m-' whieh prorides
a rdxtare of OO and kydvogen eabetontially wndiluted with wadesizof cofe
pensnie and, at the eame tims, o subatuptially suare niteogon ges.

T the acecmpanrlnge dreaulog, we have showm dlegeetiatleellsr tae
aagontial cpporotup elemanie which illuag.‘{'ﬂtﬂ a preferred embodiment of
cue frmvention,

Hef?sm‘.ing I ishail b e Jrwedng, in carrylog oot dnvsnblice
tnke effoct wo provide = oo ;;u:ml os burnlog reseder (1Y and o catelyat

regousrator (3}, In rarsfectwring the Cl-hydroges mixbure from notural

wA=
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gaa wa oauds 1;113 oxtdnbicn of tac nofresl goad by mesns of o reducible

nulde whish rolwgmes e opygen for that farpese. Wa profer o earry oww
Lnis reschion ®niie the reducitls exlés in the Torm of & powder to zuE-
pemded fn o donae phase suapensier iz tie gas lLeing oxidized orr ourneld.
Thue, to reastor {1) we charge nntural god vie ilno {10) conlaining sus-
pendsd therein powdsred iron oxlds, for axargla, Faﬁﬂh, fnho the botbon of
reactor (1), theneo the sapperslon pesaey vpwardly tiranga a grid i)

into he Tain bedy of the resstor (1}, The lron oxids la in subdivided
Tu™n &onsia'tingt; of perbloies omellgy then Eboni 100 weab, wvsferably orowmd
Loy reen, and o gach cubic Frod of meiaans oI noaturel gaa o gcwlvolant
converied 1o the pecctor (1} (messvzed tmder standped ccodlifong of Tsopars-
tups ond pressurc) ve shesme oudnendsd oo the gos from LLi3 o 0,20 Lhe.

of iroe couivalent, Withln the rencter (1), the gas veloolty 1s eontrel lad
within tho limite of frew 1/% Se 5 26, par second, preforobly Lowe 3 Tt
por suotnd whersby we farm = denas, terbulent, Fleidizsd mass of lvon oxlde
in gag. Sy malnteining a torperature within the rage of 1500F to 2L00°F.,
b ipon oxids roaleanges lie opyuen 1o the mpthene ow potural ges csualng
the productdon of 00 and byrdrogsn with o copgooasnt peductlon of the dron
melds, The ocrbon monostde ool Epdrogsn 18 wishdrawn overhzad Lirough

Lino (15) and feliversda to m =borepe (ot chown}, Tho reduced iron, on

the ctnee nand, i withirews ghyough o atunipipe {15 paTrying o pluorndity
of tarz (171 inte which i‘l].ﬂ:.l'l'bu injJestesd sleam or moethome oo mntoral zas

for tha purpcae of inorfcelag tke I‘J_ui.ﬂi'-..y Gf the lren in te stendpiss
tume obvlebing tridzing o plessing ot thy 2ald »dpe, The 106W af 1rom

'n tae ghendoipe la controlled By a walve (13 . The rodaczd fron diacherges
fnts an alr airs (20) whore 35 12 picied m ‘I‘.*.,';..r g auwrrend of nlr o Loz

4 aﬁui_:usnn’_-on anrl tr&irﬁpw’tad o srtidaticon ¥ere (3. Tha ruspensicn paapes
wowardly throush the grid f8) tlerein dispescd in the mein body of iie
owildetion cr borning sone whero the T sorditicas of sthe gasllorm matesie

are flzed wilkhin tne Limizs scb forth in vewstor (1), mamely, feem 17k to

-
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5 £t por secmd, preforably 1-5 St. per gacond. Talas rate of flow coucos

s

the fomaticon of o danes, TECUEAERG quspendlon oo wade of eatolyet in
nercform reteriel, Iy caralully coatioliliog the gnenelty of alr, the
iron may be oxléiged, Tor exaupls, to Fe,l,, with eubetantlally oompiebe
 conmunption of the vxpgen contelned In Wio alr av that the gnelfaem
waserlal exiting via line (25 le ontetentlally pure nitrossn. af ocourde
thile nitroegern In pure atste 13 @ Tolnoble meberind Tor b oy be noed
wrth hydrogen in bhe eynbhessly of armonde Irem *;"f: alamente,
The nitrogen g=e 13 deliverod to sicrage (nod chownd,  The ben-
peratore prewalling im bhe bermdag zoe or recxidlzing fone {3} 1 of the
order of 3R00%W. or aigher with a tempernturo of, L5y 1L00%F. belng ore-
f:a:'rﬂd. .
e bave tima ﬂ.faacr';b;ld the saEemidel Festursa of owe avertlon,
mitﬁin.g, nowever, Tor £lavliy a descripblcn r;i'_uo:rfantimw.l weAna 40
motheds For improving the progsas, such 28 the vee off #low wmeberd, POMES,
snd tho like. Th ehould bo pointed oub, however, that ‘r:. ret overalt heat
“off Cnenetdon, wWaleh de exatharmde in chpraotzr im the -resn:mation wrae and
sndothernds In the resstlon sime, 12 cboud G BB fov aubile foob of
maters or 1te equivolont, Thiy guentliy of Zeel te not gufflasieans Forr
hesblog the sle aud mad o reacticn tanperatured, end thorefore @% 1o
n-a.-:,esanr;v s supply thals by heot exchangs witn the producht games la Hude
(15} omd {2%) and/fur by burning sma in the reoxldabicn chaxber {%] or ¥
bt -:“»r- eny of the well-Yoown teang nf sunplying kest. This, hrweTad,

1g an expedicnt wiich the mkilied eugiaeer oam bu r=llef upcn €0 nclude

4 hle soomoveinl teatgn, ond Ab 14 neb ascessscy b iliuetrate and desoriha
thene Wmowe eogineering principles hewsln for bhey 4o oot gt to the henrt
o thle imr_sntir_m. Brawever, 1t 18 polpted ont dast whers Givon elde 1e
uoed as the oxldisieg material, it i edvimable to add or inelude thereln
1-20% nickal oxlde. Also, Instead of uslng irvcs cxdds, we mey Bde Mol b emam

oxide, chrorlmm oxkids, tungaten nxlde, ocbalt exlac, = wiukel oxldse; bas

wFa
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ep icdicnked wa rrofer to wac iron mele promoted with nickel cxido, Fow
fke wprpose of flmplicoity ecd szplanstlicn, we hRve atated thmt the lroo
withdtawn Trom the buwrning sone (1) 1o reoxldlized in zeng {4 to Fc.:-,ﬂh.
Actually the lron cride witkirawr vis atendpips (507 ooy b2 A mlztira of
neveral cwlden. T ¥hniever stalo of oridetlon the aelde may exlat oa
1t 1z wlthirmun thwcugh llme (309 1% ie d%echaormed with mattral goa omd
somrayed %o the burning Zome (1) ae oreviowaly deserlbed. Standpipe [y
capries ¢ pluseliby of tepa (32) into which natural gas may be dlachargsd
Fer the p{zrr.-cae of inorasging tke Fluiddty of Hhe fron pasalng thersthiorgi.
Alec, otamdpdve {33) 1s provided witi @ Flow conteod velse (33} by wani-
pulotim of wiich he suentity of fron oxite diacherged Inte $la gna stresa
may be r;mtrcl—lai.
Wamerony modiflcetlons of sur inve.ﬁtiml fail-.ing within ths @cope
thorecd My ba mede by whoss familiar wlth thle .e.:t wltheut departing

Trow the @oirid thereed.
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L. A gontinmens asthod fer orodusiog o mlxbard of gubstentinlly
upiitlubed 00 sod hydrcgen which comprigce suspendlng in o gea veedoninently,
wethane, s quantity of & heavy astal reduslble oxlds in paw;araﬁ T OFTR,
sropepocking the suspensglon Lo a roasticn iime, cousing the maa to flow aw-
wardly in this yeactlon zome ph s rute of from ebout 1f2 to 5 £%. per
pensnd thcrely causing the furmabiom of a danse, turbudent, Fiwidlized mada
nf £ beavy metal oxlde in goa, fizxing the temparatare withir Ehe zona wilthin
the limita of 1200°F. ko 2000°F., permltting the gap fo remeln resldent
im the blealng zens for o sufficisnt perinod of Slwe to cabsse gubatantlal
maantities of fte melbuong content Lo be converiod to OO0 and hydrogss,
recoverlar o mizbura of (0 azd hydrogsa from the seld burning zon2 pd pro-
dtob, withdrawing the redncible oeide by grevity in reduced ccnditlen
froa ﬁhm\hurning guna, ovapsnding the reducsd o¥lde In ar sryren-centalnicg
gud, treospording the suopenadmy to a recddizing zone, causlng the GEFEen-
porpelidng ge3 to five wpmardly 3n the reexidlzlug #oke ab o rate of from
abont 1/2 ko 5 4, pay poscnd chereby estelag tie [owmoilon of £ gdence,
toxulent, fluldized magy of heavy mghbul 1o nEygan-cintaloing gee, fixing
the tamperature 4o the rocedddzdag sope eufflelently high b ceuze redddda-
tlon 2f the heavy metsl, withirowing Ghe heﬂﬁr mobel 1o rocectdized condltlcm
from the reccddizing Tome, &pd resuehondiny the readldlzed metal In & fur-
ther ganebitr of &9, progrminantly metiono, for tranﬁpuré to the sadd
butrning pane, .

2, Tha mathad.of elglm 1 i whiok thﬁ npavy metnl nxiﬁé Ig iroa
cxlde.

A. e metiacd af elzim 1 in waleh the heswy netel cxlés I iran
prtde admivad with olokel oxide,

¥, ™o method of olaim 1 in which the feed geo to thy baming cone

18 vatural gnoa.
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5, Tha mpthod of clatm 1 in which o guantity of coilbuotible goo

iz fed o She recxldizing zoka in epdor to add ewallabla heat bo the sy

SrLEm,
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bt the sprocifioaiion kereumio ansared,
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