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Myl s invomiion relates s a proocesas Tor the prspara-
tlon of formis aeld from carion moncelde and steam and 1s
dirpeaied partliculerly se the us: of & new cztalyat for She
Ve - reachio.

Thhaz been ¥mowo that carhomronomids and stesm will

react, in ths sresence of a sultahle cofalyst, to give formic
seid. A8 this proesss ig one walch eaploys Taw materials
i thal are reletively ipexpenaive, 1T ahould, under favorable
. aonditlona, produee the zeld at an arsephiona 1y Jow cast.
Tta ecommersial emceess, howsver, will ino ad snall parht be
: gotbrcinsd by the catalyst used, Those wiich hawve besk
propoasd heretafore hewiot heeh entl mely eatisTastory Tor
I gomuereial opsration due o low 7ield, =shori Lifs, and ather
% aspnomic constderations. Tfforta of inveatigators in ihi;
art heve besn di“&ﬁted the refore, o the digeavery of
c&talvsts _aving Higt activity and waich,’ Turthermors, favor

the profneiionod fapaie acid wkile tanding %o inbibit the

foroatlon o2 urdasirable gide nrouuufsa
in object of whe prosent _BVERELDH iz Lo nrovi de

© naw cativsts o Nig tﬁa mrep&ratlﬂn nr tormic moid from oarbon

ﬂanuxiﬂe pnd sieam _having “tha above desirable charac+&rzstimﬁg

L Gther abjEGtH will-nere1nafter ADPEET o

Ltegording s tas present inventlon fermie acid
san be preparsd from cerbon nanaxide end, =team by passing n

mivtyre of Shess gases over a catalyst which comprlesa &

nompotmné conteining at least Two sﬁbat&ntially nar=volatile
. avidic elemants. Tke odepentie waich are parfleulerly well
a&aptéd Tor the formetlon of such-cnmpuunﬁs'inﬂluﬂe b

am.ﬁic alements of Graunos 1:1.1. 17, ¥, =cd Vi of the reTindin

tahie suuh, For axample as tungsten Eylyhdeaum, nIRn iuu,
"chfamium, prsepis, phosphowus, varadlum, hornn, it n*um,'

; and sireoninm. Typluﬂl.ﬂﬂmpﬁunds fﬂrmeﬁ?iﬁo of the abowe
nou-volatlle seidiec elaments ars pogpho-molybdic acid,

: phucapho-tunzstic aeid, phosphc;silicic acid, earominam

Tanadate, vanadium molybdzte, gllico-tungaiio, silico—
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melyedlie asids, sic. Wxlbures of these cowmplel o P oGS
am omlalysts for the reasiion maylikewise be used. The
patolvets may be supporbed ov not, &s dmairad, althoug:

zenerelly I prefer o suppord them cn The nsual Hypesal

' eptalyst supporbs .such, for eweapls, as Tuiler's earth,
riesalgukr, and partiscularly o sctivated charcoel whioh pan

E ze will easely@e the rescbion.

' The uérbon ponorida requlred For this synthesis

i mey convailently we derived Trom variocus commerclal goursces,
sech ag, Tor example, water-gas, produeer gas cbt., OF

‘1igusfsction or other methods, and should likewise Tor the

ket remulis ba, rolatively DUTrea

Iner:i gonaes, sach a5 altroged, cathon dioxida,
ste, may bs included with the psustanta, thls boing ad-

vantagauus ir some cesss from the standpoint of oontroliing

the, uumperatura of ‘toe expnihernle Teactlonand af 1lm1uing

|- +he ewssnt iherszaf, or 1t may be desiped to restriet the

2. averall'uﬁﬂ#érsinﬂ a1 the anction for %ra gake of enhsnelng
' i'_nhe relative yleld of jormic aclﬂ. .

' I preler ganevally o nan&uct the rsaeTlon at

'_1' p“essuras 1n eXcaEs a* afmcapherle, say Trom - 35-900 aﬁmas-

. ﬁuvas glcplaving the abnva ﬂasnribeﬂ a&talyats ueuenﬂlnm

."|I-:

upﬁn thne gaseﬁus ﬂ&upnsitiaﬂ acnloyed. “snnrally the

dasiys& aanveraiar af  hane carbun_mﬂnnxide &nalsteam o

Hurmic acii c&n ba &b sainsd at a tamﬂaraTure af fram 1Dﬂ-

: 200”G. T althnugh 5 gazaral‘y prefar to nnnﬁuct +hﬂ “eactian'
'n-ihe funge of from 500-500°C. -

| The follgwing sxamples will illugtrate. sns

m=thod of practi#in@ the inﬂentipu, althicugh fhe 1nven¥ian'
iz not Mimlted thoreto. :

; axmmple 1 - 4 gesemny mixtures consisbing of

40 parts by volume of carbon monexide, and 80 parts bvolnme

of smiteam was pasesd =t m pressure of 700 atmaspﬂ&res-anﬁ a

-_pﬂares ' Wha react%nn pracasds over & wide rﬂﬂga of tampara~'._
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womperature of 3250, over a silleo-tungsiic acid eatalyst,
Thie eatalysi was praparTed by nixlng a solutisn of sodiuva
éilic&te witll & solubtlon of soddius tungsilec containlag o
ernivaleni amount of sodiam Tungatmta. Phe resitliiog
golatlon was eoidifiod with hydrochlorie geld mnd axsrrobed
witn =thet, Tho ether was evaporated Irom the extract

and the residue baken up wlth waier,- the equesud pal vk lon
of the rosidue being uzed to imbregnate ziliea gel. Thig

catulyat was dizpomed in =z sultzble hype of e reecilon

- czamber for condueting exoihernic gagsous raactliova. Tpod

ondensetion of the rssstion product, = sondsnsate soptain-
ing a kizh pereentage of formic acid was obiained..

Hxam Ele £ - A& gonanud Mixiurc cumﬁrisiug 35 pmris

“hy VDlﬂﬂB of edrbdon momexide aad 20 parte by velume of steam

Wi s passec aver s s1licnﬂrol;nﬁic aeid colelyst. The

pressure during the raantim ig malniained atb apnr::-xima*e Vg

EDG atmﬂspharas and’ tns tEmaerature at apprnx_matalf EEE O,

A ol yialﬂ 91 fozmlc aniﬂ admixed withpthar &llpﬂﬂtlc CaRT-

'baxglia aﬂlﬁs Wlll be aatalnﬂu.

The appara:ua ﬂhich mey beg em@loynﬂ Tor canﬂucting'

' ha reacblon v be of any conventional type anﬁ nrafarahly
-vﬁe In Whi"ﬂ nhe tsmparaiura of’ eyc*heﬂmic reaptions oan ba

:raaﬁilj aautrailed ot Lha davir&ﬁ temperﬂmure. ﬂw1ag tn

the cchcalve actiau cf fnrmic Pﬂld the 1n49*ior a7 tha 20T

veftnr Nl Uﬂﬂﬂuita there;ram shouwtd nrcfarahly be protectad.

’1his may, e EvcﬂmplLEhﬂﬂ hg using glass oT glasaullnaﬂ apuarﬂé-_

us or. by caarlnq th iapeT surfaees of the anparatus =lth

chromivm ar 511var dr using Tor the aaLst magtion of +h1s

_ squipment aﬂld—resxstiﬂg alloge df, Ter exgmpla,_mulybﬁanum§

. cabalt, tungsten,'cnrummum, manganess, oF nlekél,

Tarlous clapges may Lo made in the method o

enploying the abgve catalvsts Tor thae preparatiun af ;arm¢ﬂ

aeid from carbon mnnnxldﬂ and slear withoul depsrting frDm
this invention or sacrificing the adrvantezges that mey bDe

derived There{ron.
- !
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Enving thuz desoribed wy imvention, wiad I elain iss-

1. In = prosess for the preparetion of fpymis eeld
feor 8 pnoams glxzturs of earbon manocide omd sbemr, the step which
comprisss sazsing the gasuwa wlcture over an nold confaining =%
least two cuemlcnlly cosbInsd gubs hentielly mm—volatile acid- Formlig

elemants oo & oubalyas for the reactian.

2. in = proces: for the yrepapstlon of formle zokd
Iroo g poseons misbaee of parbon monemide and steun, the shep which

sonpripes pessing the gassous Wixiurs over o aeid eehtelnlng ot

' 1aaat twa cﬂemca]_'l:_.r cmubinsd pubsbantiatly non—valatile asld-foraing

aJ_smer.‘b" selectsd from the group nonsisidng of the acidise e:.s.emar o

:_t:-f.' groups 111, 19, ¥, amd ‘a‘I, of the periodic tekle o5 & catelyad

 for the resotion.

3,  In b protess for the preparabiet of Popnic seid from

F s g,a,sagns :m’.mw:e af Lavbun nonoxida and stemn, the stap whir:h co-

' ':.pmafea pa.paing i‘.be f-"dSEﬂ'lla mxiure over & Elliﬂﬂ-trﬂﬂgﬁt'iu aclcl

tal&'st.

A’h. In a pracaua Lor the :r'apar&t.ion of formic uclﬂ

':'m-;- _'g'a,sanus :nlx*ara of‘ pATDUL *nanmd.da and shend, tae ‘atep whigh

- popises p&gsﬂ.ﬁg the guagoua Tixbure wver & phnspho—mahrhmc aeld



