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? whigm lpven iion relates o o process for the
preparation of foraie seld from cearbon monoXide and sieam
pnd iz directed particularly to i2e usse of a new ¢atalyat
far +the reacticn, |
It has Desn lLnown that oz rhon monsxide and sheon
: will ream: in tne preseaes of s suitshle eauaTyst to glve
farmic aoid. 4 thils process ls one w41uh arploys Iow
meterials that are relatively inexpensive, it showld, ueder
favoreble conditionsa, producs the acid at an EXDeptiona;lr
low cest.  Itm ccmmerﬁial success, however, will in nosmall
paTt be determined by the catalyst used. - Those 'ﬂhiaﬁ have

been proposed herstofore have not been entively sabiafastory

Tor commerelesl coperetlon Que to low yleld, short lifs, and
i atihsr gqannmda consldsre tions, Effurtg:nf investigatora
in this &rt have been fdirvected, thersiors, to the discovary
ﬁf eatalysts baving high aﬁtivity and tich, Jurihermors,
favoy the prnﬂunﬁf&a of formie seld while tending to inhiﬁit
E'_tha tormation of umndesirable side’ pru:iuct.a.

A gk jget of tna present inveetion is o prn‘riﬂﬂ
'3} new catalysts for the preparation of formic acid from uafhan

munﬂxiﬂﬂ and steam havﬂng the above deslrable charantsristius.

ﬂth BT ob;j ooty wil 1 harai:m i‘ter aDpe S

' .&cn@rﬁing to the, preaant 1nvantiun fnrmic aolid

can he PrEpEIEd frnm carhan manwxiﬂﬂ and steam hy passing -

v.u_;.,,;_..;,c...._ P

B mixtunm oi these gaS3es OVer 4 oatelyst which ccn@rlses an .

E 5 aud.ﬂ salt of the aciﬂic oxi&aﬁ af alementa such es, Tor

: 'axmpla, phaspharu’s. a;.senin ’mmgstan malrbﬂenm, aren i,
. ehromium, va:narlium i}oran  Eiiicon; and ﬁiraonium As-

' amplaa nf sunh natalq,rsts J:uar 1mrantian cave-ra the, follmring ’
and aimilar campuunds; primary and saﬂanﬂary phmsphatas of .
K y;zﬂnﬁ; cglcium; magnssiun, sa&ium, putaasium, copper, e&rlum,

thorium, eto., and the acid salts formad between these

"“ijmatals and thh oxides of tungsien, molybdemm, efte.  These

eatalysts may be nsed alone or as admixtures snd mey be

aither unsupported or supported upon the usuel type of
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catalyst support such, for example, as . aciivated charcoal,

#Maller!s sarth, kileselguhr, eic.

| The carben monskxide required for this sypnthesis
‘may convsnienily be derived from various commercisl sources,
_8uch as, for example, water-gas, producer gﬁs, eto., Iy
éliqueraeticn or other methods, and should likewise for the
ébest-rasulta be relatively pure.

Inert zases, such as nitrogen, carbon dioxide

ete., may bz included with the reactants, this being ad-

vantageous in soma cased from fhe standpoint of econtralling

ithe temperature of the excothermic reacllion and of limiting
| the extent therasof, or 1t may be desired to restriet the
io?arall epnverslion of the reactlion for the saks of enhancing
the relative yield of formic scid.

I prefer gemsrally to conduet the reaction
81 pressures in sxeess of atmespherie, ;ay from 25 Lo 300
stmospheres. The reaction proceeds over a wide Tsnge of
temporaturgs employing the above described catalysts, depend-
| 1ng upon tha gaséaﬁs composition employed,  Generally the
'_&asired conversion-of the. carbon manoxide and steam té fbmmic

':_acid cén ba obtained at'a uaﬂpﬂr&tura of from 100--400°0
q;thnugh I generallf prefer to conduct the reaction 1n the

féhgé'nf From 200-300°C,

The following example »ill illustrate one mathud
af praetising the 1nventiun, although the 1nvantinn i3 not-
limited thereto. )

&gm.p_l A zgassous mixtura consisting of
Bﬂ parts Ty ?nlume of carhﬂn mﬂnoxiﬁe, and 20 parts by
voluma n£ steam 1s pasaa& at a prassure of TOO atmospherss
and & temparature of z25%. over an acid zine phospbate
eatalyst. This ecatalysi may be prepared by adding %o an
aquﬂnus phosphordce meid selution & suitable amount of 2ine

axidﬂ and subsaquently 1mpragnating a Suppnrt guch 2s
‘activated charcoal, with bhis golution.  After drying the
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catalysts at approximately 2200y it is resdy for nse,
Upon ecpodsnsztlon of the rezedlon product 2 condensate will
be sttained egntoining formile actd, .

Hyapple 8 — 4 gegecus mlxture comprising 95 perts
Ly voleme of earton monoxide azd 20 parts by velume of steem
= pazsed over a primary dalciwum phosphate cetelys: at a
Iressure ol 200 atanapherss aod & tompsreture of approximately
EBEDG‘; A good y'iia'lﬂ of famic acld aduized withbthar mli~
phetic sarboxylic aciés wWill te n‘f}t&iﬂaﬁi

The spparatus which may be ea@lnyeﬁ. Iur can-
of

'ﬂuating tha rEaction may b__;'any conven tioanal type and pre-

farably oue in whieh the tempe_ratuxa of szothermie I'EE.C'E:!.QIIB

cen be resdily controlled st the dssiyed tenperature, Owing

~to: the amrmsiﬁré action of formie ﬁéid,- the interiqr of tie
‘nenTerbtar and. i:';'an_ﬁuiits. thﬂr;.:-._frnm sb::ruid'_ prefarably be pro-
) tected,  This may be mccomplished. by using gi;asé or glasg~
w lined apparatﬁa or -_byacaé.-t'in'g the imr -sur.'faeag @t .'t_ha
-.:--apparams-wi-th- uh.rmmium ur:-silvar or 'tia mg ﬁa:;‘ e .uar;-'-
_j_;at:frur:tian of ﬂlis equipmsnt aaid.-resistmg ailﬂﬁ.rs of far
"_emxnle, mﬂlrbﬁﬂnm, mabalt tmgstan chrﬁmium maﬂgmﬂse,

lax: nio};ala

va;rinus f.na,uges may ba mafia 111 the matn.n& mf

';'amplnying ‘ﬂJJa ,abewa cata:lyﬂts fa,. tha pmparatian :ar faminﬂ"

anili frem caﬂ‘mn manaﬂﬁa anﬂ. steam withﬂu't: ﬂep&rting fmm

th’:l.a invantinn ur a&cmfiuing the. aﬂ.va.utages th&t may be

'ﬂeri ved t herafrom..
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Bavinz thoaa deserited sy iaventlier, whas T eleds idi-

1. In = process for the prepzraticon of forzic acid
from & gaseous al=xture of carben mengedde and steem, the step which
conprlaas prealnp the gagecus wixture over a patalyst comprising mm
acid sali of the acidic orddes of the elements selected from the
gronp coisiztlog of phosphioimz, argenie, bungsien, selybdetam, sraniam,

echromim, vonedinm, boron, silieon end sircondum.

Be In = process for the preparablon of forwic aeld
from a geweous mixture of carbon morcoxide sod atesm, the step which

comprizes pasaing the gagepus mixture over an ecld phosphate eatelyat.

Ja In & pracess for the preperatlan of forpis selid

Aron o gessone mixiure of cavhon monewlde and shesm, the step which
.| .comprises paasing the gadsous mixture over a piduacy acié phespbate
Q‘Ht&hﬂtq

fin in & proetess for the prepsretlon of forele sodd

. frem & gaseous mixbure of carbon monoxride and stesw, the step which

ecmprisey passing the gesecur mixvburs over a culolun acdd ghosphate

. .cabslyat.



