;.e3eNBN>>?@R@xf B6BTBTa >=3a=~ ~.r .s, =oez i~u~ui ~wv~~ Preparation of acid

format es 5 g3gpenm-wonm The present invention relates to

preparing acid formates. Agjy ¥ MBS have an antim craﬂ@g‘ﬂmm\mﬁmﬂﬂy and
" are used, for 10 exanpl e, fo pre’servr ng and acidifying ra
vegetabl e and animal origin, for exanple grasses, agricultura®3}r oducts or
neat, for treating bi ovvastes or as an additive for animal nutrition.
Aci d for matRepandt e ACi8nfornateds for these have Iozﬂwmwlﬁmuu mlml thus
Grel i ns Handbuch der anor gani schen Chem e [ Greli n~s Han ganic
Chem stry], 8th edition, Nunber 21, pages 816 to 819, Verl agso®nenm e GrbH,
Berlin 199 8 and Nunber 22, pages 919 to 921, Verlag Cheme GrbH, Berlin
1937, descr bes the hesi s sodi u I i formate
by di ssol viTh§ £8P for ma%'eogr ate?ss?umg}%lrgr?%tsg%ﬁrfore%%t&ﬁé ﬁm#he
crystal | i nfF"esrRat es nay be obt ained by |owering the tenperature and
evaporating off excess formc acid. 25 DE 424017 teaches the preparation of
sodi um aci chdi@r Ferastém\ave waryntignizcotisbraariviby and ragusisag, stelt um
formate gt APIRQUSoF Prdserdthd drd ariaRpy iy inditeri®l &roff ateigetaBye com i ng
the solutiof i§ 895.%5?}3%4' @gaﬁéreétcﬁja§s@§e Qﬂtl%'urIQQraiS GAferdi 88 to J.

Kendal | et t I 3, 1921,
pggeg 14(;0 “?9(53"14 RF hotedid Erlg%?%t?sd?%ﬁ?ggr%?:ado§%%’§a % \{‘g‘l’“&fssor vi ng

pot assi um cHHd¥dPB i n 90$ strength formic acid, formng car bon di oxi de.
The correspondi ng solids can be obtained by cr ystal lization. 35 GB
1, 505, 3885 dAsinl Geesatde grEpaepbianiof rethdds afdioxypeaeehaot uongnBedy ni xi ng
the car boxyrkﬁ&mﬁmtelug\n, témalnesasnmpuaa 8hot qihidesin echaild QGmeDimCIeous
sol uti on. Q o8 XEM 1k NCh&RL A ﬁﬁar gt %Ql@ioﬁc'bﬂmﬁ)@?‘)@lur@ages

‘a

okl N T ot S

gg n excess
of formic a2l &4 PRy nEeTiad GRPELS FRHyoRgEE DL 9&7Caflﬁéﬁ’é§ée St "Fhe

corr espoRdi s@mﬂmnof@dllﬁedzgomm 98/ B9E&Ts twm dRESrIRkee fiYepar ati on of
product s whidsdaaihgi Bodiwalfozmate far Mot aseicm bformaxiendgn pfomasisi emidsodi um

cesi um or apRDNABHOT IR &1 fRRhasss Uy PedbbbaDied &y UBWEYIHPXhde,
carbonate of_ ‘E% rttagga%led @;ag??gggwx%!ﬁ ng?g% oAl agygous S formc acid,

subsequently ol'ing ‘the rea tering the resultant

suspensi on and dryi ng the resultant filter cake_and recircul ati ng t he
filtrat e25AD%I|”s7e(’(NzZn a8ehe HhigePESBYEAIRT B eBOh Wt 854819 EMaYe5r BRbtPRach
10 nol e of Varymte acédneentyntr bacinbredyaingt Aed iformghp oliiss 2d8AtUSD| e of
form c aci debsmi®nrsudaedn add,app3opriesaellrolarasetion Ayheoehing echedded- val ue

chain, the Q&%@ﬁﬁﬁ%n@réopﬁaﬁoe&mﬁoeﬁgtaa@daea%wﬁeasum ng. 15 1t is an
object of the present invention erefore, to provrde a process which no

| onger has the abovenenti oned ta k 0SSl o]
prepare 20 G°FFr %S0t 4T a:P g’%‘%n? ptﬁ‘ﬂ ?Ellcapn eftifal

si mul t aneou§oRi &ty f Veki- bf ¥ i tl,P%rt ﬁase%p’é&o 8 &6%1pro£°tt|a6ﬁl‘émoa9}é’i ng readily
accessi bl e favmate=eriral sb2dinmidepbyniiissaivipberptandss gashbepats ip PO
capital cosksreMfriha@eemiouddid hForinbhg abybent disxkishi ahedcbyresgemddegs f or

preparing aghdi dOTIRL 88 ¥hELIhLOBY! LEPStd10a¢hiign et hyl formate with water
and a baSJ c conpound having a pKa of the conjugate acid 25 of the

correspon 0 ti.on tate f z3 mea red s} s sol ution,
separat i ng ggfij %gs %@ghgnﬁ? § aRttPHpt ltc)’ﬁa aczldcgta?n ée%de ired

aci d cont enSobytirRnf My f“b?‘-h’i‘% tdhei ear%xwerccr ACd At s 2 P2S¢HnPIRAS aﬁg

m xtures whitbh desitrxidn choiomtin aguenss (HOODipn. c'&hlil%:nsfofflvﬁxymm figr fhe

aci d ( HCOOHprepheyt i olfeapt & sanifontiaget dsoxyl at hesé hrtnionss , aaswdr i eatar
liquid ang qRY,.SONtA BaQt Beéofp@nents, for exanple other salts, additives
or solvents, for exanple vvat er. Generally, the acid formates can be 35
represented by the forml a MK+l ~X * reMis a

l .
nonoval ent §F 50?9bd5énfjer°’ﬁ5’r i€ Prﬁ?ﬁ’éﬁl@n deladid rortBeLS bY

reacting an excess of formic acid with the hydroxide, carbonate
or bicarbonate of the corresponding cation.
45




40 cation, x is a positive nunber and indicates the charge of the cation
and y is t R8023I ar fraction of fornic acid based on the formate ani on. The
nolar fraction of formc acid based 6n the formate anion y is generally
" from0.01 to 100, preferably fromO0.0% to 20, particularly preferably from
0.5to 5 and in 4 rticular from0.9 to 3.1. 5302 h t.ure of the
i norgani c &P 8%%51%8'03&?%?15 MRE PEERAT AR i°éa¥_’r?%“°§‘rs| gl(l?li Sﬁe&é}%‘vﬁ%ded t hat
it is stablddsahterok HOreéadeeibky BAIERI RATARSLAB, R Yor ﬁﬁ’f’gu’? £t o be
handl ed. Thinsohsuml Soraikenpotassdan, $odiwxarpresivwn gidricryde owar d t he
reduci ng f QaFBbRate @H BicabPPSEddd,e o NafaiiL widhi opisiarad lyhequenaey al ent
and/or pgf %?Im%e]&aé?&,alsuswl@é}&l cBBL#h§ fHOFeHEOLNS mixktard4 £f1tdi@ng

e_0

Periodic T he .El enent s, e Lit hj [+ )eri i ),
pot assi um %Eﬂe-). Fe%%istf?u% (i&ggzl,‘élrf’an (r%égi é%fﬁe ?%a C‘H}{rﬁ %%ég%jé%ﬂteg gﬁ?i um
(Sr2+) and BSSAFERI{EDE Ehept &t ‘y sodi um 10 (Na+), potassium (K+),
cesium (Cs+) and cal cium (Caz+). Possible organic cations are unsubstituted
anmoni um ( MHé4 s advan tagep oif uhhe IHIsviemghediodsd processedris EarboRox |RCA ni ng
radi cal syovicalk eant@pidten@biyed!igo reackdomdvith ehe basideompbondexamel e
et th%' ARGl og'tﬁ@fxﬁs]ﬁg ALHEN 4! Borlshind® ! byd argoni vasuild, ﬁaks)éhaaffvcm@m

i et hyl anmoni u Lie ammmnl U r u p [ m
pi peri di ni Lﬁﬂtl n%?‘%%/cf'ﬁ%/aﬁlelrei %F?l}r{l}]mtg‘r% g%/ér’é%‘%%su%exé%@]boﬁ- %%%?a}?nam%
or gani ¢ r adi"®&PYi SO Subst i tuted or 20 substituted aliphatic, aromatic
or araliphatic radical having from1 to 30 carbons. This radical can
cont ai N DRErtOMsTan eolctr oft ohs , prasehtasnventgien, therefpre, sol provige a
phosphor us, p /e s8 XA IE moOlongét ;has\iBhe aké¥ementione®Riisuivhaatagéz and/ or

can be subsplit fily A1%oRE16M Ced WhebhPOAe £ GuRRavbl Gh GANk Akt i 25

| e, y , e i | i ne,
chrori ne, Hiend bidl vaeale Hén Whibanfols tgﬁegé?fgt{;?a b B 1o 0%
is al so a CERIRSFTcHALEITRATS LoPRARE ét&igcg‘f'?. ECEEPHOM-

_ T SR alPAF Y B gani ¢
radi cal 2@rersk permbhovainmie progess \desdan with lovappPatat \RASERt or
trivalent, 30 radical. To prepare the acid formates, in the inventive
process, nMdHavkOEBBA® tratl gk esbydth iwabeNiand dybasprodeespgund having a

Ka of th ! i i shatd t 3, 35
or ot or abl y SPHt IR e e O D R0 ehg My Thimate °

3.0, [cularly.pr abl ] .
pref er abl y %! WﬁE%u?’é‘g aall_’%%g??‘f“pa?dﬁléloﬁgvé%q Ut oA ogﬁ-‘eheb%%liﬁéaé?gg&ﬁ can
be i nor g&hi @f diheoegaReEROMi@IEisoTAHIGANBtaH e 22 TGPFUHFA £icdval et
conpound. Téguerws sghteicn dephrating effeshermptimngilsforned iadd state in
this case isptimadti( sottird 40ebyed rednlacaddedntemtobyaagdiotopfofiiy. I n the
event that jphg basic conpound is a salt, this can in general be represented

by the formula Mk+aAa-x (I | ) . 45 53023 4 where M and x have the
meani ng speci fied under %ﬁl and A s an inorgani c.aqr  or i i avi ng
t he char ag A%“L’E.“*Fﬁ*éeﬁo ‘% SFROURGAS 3 t‘“ﬁ’e‘{:gﬁﬁ e%hlgﬁdcggp%lﬁlsgggﬁgif?o

) N a

state thus e®FIEsHERAS o 689i>u’.‘x+1’h%“%oﬁqr§‘_§ﬁoﬁﬂf‘?1 ﬁﬁoggéci'ﬁlﬁ‘br?an ©
equati on, whiederdetogethér tive thafowm [nf @sedlid oma flappédsandameya-1 > - ~
Aa- + H+ ( tohtdin othbkh &diporiennt, t hat dxamphasothexompdtund additivesabent
conpound B, 5df\,d g ,dics s 06k Mg 1RNwaEEA] el eY, defd BRIt Bermtirst eahepeised
IS as f05%0¥gp£g%2ﬁie§ gykﬂh éorMuiaZS

HCOO-MX*;,, * y HCOOH (1),

where M is a monovalent or polyvalent inorganic or organic

40 cation, x is a positive number and indicates the charge of the
cation and y is the molar fraction of formic acid based on the
formate anion. The molar fraction of formic acid based on the
formate anion y is generally from 0.01 to 100, preferably from
0.05 to 20, particularly preferably from 0.5 to 5, and in

45 particular from 0.9 to 3.1.



30 35 15 Exanpl es of suitable basic conpounds are the salts M+aAa-X (11),
where MX+ i33®3onoval ent or pol yvalent netal cation of a netal as
descri bed above and Aa- is an anion as listed in Table |a and the coval ent
~ conpounds B listed in Table Ib. 20 Tabje Ia: POSSI bl e anions Aa- of
sui t abl e basi ¢ conpounds and K%%H%nrreasur ed at 25 rrlh yeous, sal. gti O{I) of
the conj ugdhe aathse Af {he oPT 6’|rnar?l"i“§s°o€|a§tlf’8 af e®0" AfitoASS
Aa- Conj ugatie aeiidpkeHy drovided (tha ikt &F %%ﬂ&néﬁr%é’c"é’ ¢EH_NS ) Hydr ogen
carbonat e (U3 yhcBHId aged tormeheatie €¢i098-NaBdibdni Bhixciig also taken
(H2C03) 6. 4By ¥e@n( BESr éﬂd&‘r@liegegt&mrmtg £6803% the itddysimpaorhatat e (H803
-) Di hydr °gel tz,q,hagg % 3) 8;&& %&&%gnamrta{eemeh%&)feat&a&xa%am d
R o S
phosphat e ( fhth’%"? ﬁ PROS phat 1 [rate orm ¢
aci d3. 8AcetBREACAF Ea%t]fﬁ &be opl FIERSer 6PF o7 Palél At @%I(fhle) SR

-) Hydr ogen OSetl)at BO'(&@MXK*B’Z-@Sh}lmhé%fﬁoaﬂ\égneSlum (Mg2*), CalClum
( CAHg- CH( C2¢ty2+ S0 HrdniEtilpl hex@anoand aewdrd unC4BERCH( S2¢E9raBQ@HpdiiuM (0 Tabl e
| b: POSS!L@' ab@@isﬁaﬁﬁ%KB) Acesiiuabt e )pastccsammindazand ppkasble
(measured a \9{; ol BaPOIR0U S Bhihb A uRbg! BinSOMint! 4Rl 2GhdS aftfortnt he

O Do At Eech by Uhe” b8 Bore catidredntiiid PR PRILHIEL T

3Met hyl ami n%ﬂ\?b‘tqw{lémﬁh?%rﬁﬁob@Bf‘%'f%ﬁ%maHBH‘?@ FPFaffdP 0. 75Tri met hyl am
i neTri net hyhewhpamood i@k mum@mémwmﬁrm@ﬁmﬁﬂwam neDi et hyl anmoni
umll. OTr st éyhyaEmmehi e} hideammydainnoiing Pyrdet hyll aveleyriomn) | pyralddgdingmeet hyl
pyrrol di ne'\hl\fﬁ‘éé}m@x&f@i&iﬂuﬁnﬁglééﬂmmmmdl naRiqsnpdpat uaddiukNolet hyl pi per
i di neN- Met h d ReLLEL N umlO. 1r Pyri di nePyridi niunb.3 Preferably, in the
inventive p %cess he basi ¢ conpound used is 15 lithium hydroxide, lithium
hydr ogen carbonate, lithium carbonate, |ithiumformate, sodi um hydroxide,
sodi um hydrbg‘éﬂk{?&’rﬁéﬁ‘a?bnl%(ﬂ’irﬂﬁi’é%rlfﬂﬂi&@é 18 R RSPBPHLEEEe D S assi um

hydr oxi dep pobstsisiuvedhgliipipericsarbometties osoraabirhatdsr pafieal heyiagsi um
format e, angbsmh umtasboeatmnsanTans unadivdriogen cartadmabee avd/mareanmoni a, 20

particul arl ye p&eSfi0ma|, ys§&dldémoh:ygéﬁ;<lrdﬁ;ro§edl, ug e egephéspianat efosodi um
car bonat e, so?&\% f rrrat PQRASSLEAL hyqf_om gR. HoiAISLER) I"%y/ggegan be

car bonat e, ass1 um tar onate ot a rraltégu asncelv/hgrc arr(grrpC ?
particul arl B?‘é‘fté‘rtﬁﬂl Y SR (Bh H@ﬁ?o 1lubc’e °§‘8 TRURS BRSPS S d it Por mat e,
Dot assi uRBheUATRI &¥e OXTTEP ot HSFOGRPE aF Bt é‘“é aF d?awassf%?mﬁebyl n
particul ar $bddoxinehycdhdxrime, sodminef oiording, apdi e H EYRRYdFEIRId thAd/ or

pot assi.um f gpABE£L RThE BRI9&tagen ishaléo thearbshccamygimingsonganiadded i s
general Iy 39889éaf“ tiheakaiBod 2R nk YR & gRhQE eSSaicHeagabe ke added in

solid, Iiqu Or%ge%%egyspw@lm PUEE SHARLANEya ALK UE Evleriibst ances

or as solutf“n e nentroned are addition in the form of
aqueous SO Gefdrat '(for exanpl e aqueous solutions of the alkali netal salts
or ammonia water), in the 35 formof solid conpounds (for exanple powders
of the al kaltb pe¢pdresahesyeid nEdriratgasebusthet anvertire eranpre, Jusdyds
anmoni a). PretRa€dGes ireagt¥@nvith addeti and ian bhbéc fasmponhdt hevina@ueBu ot

sol utions. 4Q.Then wanselanuwmh@hcbbﬁegmtmagdﬂ@gwmhanamwdﬁdles
possi bl e 13 GFeEghaIt = 115 REFE: ‘pfafl@vgggf%&bﬁléﬁ??s?gﬂgﬁﬁy HerciSylarly
%I Bh)2 ARG P hen T o Uit Foduce the

li quid for mPERERT Bradeaf B’é%‘ﬁsats&
met hyl f or mgoappwnd fran Pquiﬁlo’é?a"@-é’s€6u§r%’1“h‘tce F5e\PRIH-SOFPPRRE 43R Pg 8l so
possi bl e t 0 siadtr odux ecdvialent t ¢enpreindy | Thereantjagahne| aeid ®ff hénh and then to
add the basicereespondithg dAsso®3Adn state in this case is the acid formed
40 by formal addition of a proton (H*Y).
In the event that the basic compound is a salt, this can in
general be represented by the formula

MX+ A2-y (1I1),
45



6 addition, obviously, the starting materials can also be added in parallel
i'n the desﬁ:@ﬁ?ratlo The nolar ratio of methyl formate to the basic
conpound is 5 generally not critical for the process. Generally, at |east
~as nuch methyl formate is used with regpect to the basi ¢ conmpound so that,

on the basis of the reaction stoichi, orretr%% %re]ao salp{b%m o corrpound i's
converted iheser ¥r wpd ¢ bpye ERE (12N "FaPBREL pndgt 5(3) at' 1% Ter ned
the nol ar eipsingahént onfondaaipashion Mavdhgothri CharPeh” #uist Tt“&k@%?fé%f‘%count
in this cassiail bfdtss camrateispondimd ei;LS\ﬂnpchticaa@tbyea'eIW?c|Ctﬂ¥réﬁppn@ﬁdr?s to
.conj ugat e g @s1)whi ke RAteedpdidiny dddsocbasisncdqastXa; iwhiafjueatismes
solution. T, .0 il mat e/ pot assi um hydr oxi de nol ar
rati o of 5 %@aasé?%%ggor%&%r@oggg%t assium 15 diformate HCOXK *
HCOOH, since 1 nol of KOH corresponds to 1 nolar e vaI ent: OH + H+ ~ H20
pKa = 14 20 A net hyl foﬁ%i‘é/’posassrum%arbon%te AP ratio of 2. 0, in
contrast, leads to the formation of potassiumformate HCOOK, since 1 nol of
K2C03 corresrpamés event thdtarthegbavid ewimpoud (B3I covalpnt Q@P@pl’(ﬁ B, 10, 3
HCO3- + It endi23@30BKat forb e4udeibepanidiingesinéheachebpay tatbieoueapl iy e of
met hyl forngig the nol ar equi val ent of the basic conmpound, the reaction
product obtai'ned is a m xture containing formte HCOO MX+l ~X (w t hout
excess of formc acid) or acid formate (I) HOOO- M+l ~X * 'y HCOOH 35 and
met hanol , if appropriate Water <Tma—f ap'?)r ofi[rl at&Yeacti on products of the
basi c corrpound. The met hanol formed is separated off in the inventive
process fisopxaMElasest| sahtableabasbdn comgownds &re vilhiecilsadhs e b 40(11),
appropri at eyh Std1gfx+ CHRORARAbTalé X PoRYealdtrimetali catican offiea ateted tas

this reactign, (f oty Sbb@e aﬂ%@%‘ie f&% gRibany 1qaraeéeiﬂi evgpiediaf ia exenpl e,
by the customar nown che $ te )&%?ike y evaporation. In the
i'sTa

evapor at i on°g¥2 th&ﬁS'P ungs SO poss 0 separate off conjointly a
portion of any water 45 present, if appropriate all of the water.
Preferen@® frgblg Vit t o evaporati ng net hanol w thout significant amounts of
water, since in this case nethanol is predom nantly obtai ned as condensat e,
53023 7 whi §Bs§ﬂ5‘le fa@hof¥ o 8f HeidadiseBakic tdumpdynisesmd pkys Nphdadured

formats by carbony l%tg Tlﬁ sle,&h'e@anp ihloechARES GoLasapardkel ng of f the

met hanol forrre zatlon an ermva of " the formats HCOO MX+l ~x
or the aci chﬁ’F?Fa‘-?cé“d(l " 'HCOOH, in which a nother Iiquor
cont ai ni @ net hanol and formats or aC| d formats i S obtained. By subsequent
distillatiop, metharfolionanAbe obt ai ndd from €ommgasehaeidi quor. [TheKa
remai ni ng bpijdroxaaaseowr)oduct | s adVaatageQligl)y recircul ated to| t he.0
formats syn[deecnateap€o,;22y [T I n theBydrdgerasdnbonage p(RX4C) hayvi hy.
| over for ni (EFEYdEem0BAEDSndUeaN HOOS) e avben bl a0 1ted HEC@y) exanpl €| f dr.4at 3
al one, wthm@gss, of form C adigghrobén draael quBad?-he added> 14
subsequertd {= iy GEdg BbFAEE SHBOLA)TeU- | eANaEaLEY Birake (B,R0dvVANT agesusd 1)
this case f ,ygfr‘égb ..BdﬁﬁéuqHu m}u 'Bo'r‘ib”Eé‘J.d r@;aBg§<)alnp| € by diftig.lz@atijon)
and then b'Ph(?cdﬁhé‘a:;e o) dlrbgehl dé}'}ﬁaﬁél PEEGALET| O12131e

2 Safs?(r:mé‘f)' QERgens PRSI DiRGarEaE pRoRpBt e (BB, =790 | he

n
L

o
-
P~
i
Thap -
O]
""5
"ﬂ

D

H c 3l |
20 D & OO e & oo b o o rn SehpcranneT Chat LTSy onty frormt s
—a—V-cH ST T YiTt Xt e UI
fOI’m C aCjI%)C(I Pﬁe#%d the desi red_ar‘lpf?e}r*ﬁf 'dnf fhi ac: d fcrnf °4°th te
prepar ed nusPreRicN&tehy adding fornic BYOPAONIH ACHi + i on can be ha ad

nment i oned ab@%?%latl?ef(gﬂgzoﬂ Z5 after S ﬂygrggpﬂnm‘cﬁlfaqeh‘gﬂ qq;gnnl Drgfzer\_nce
i's given in|EZhBEthheFRPQ8tProcess to | rated i
whi ch the me{dw,-tR{ B9 -cso¥eact ed W (dynyetiefc,asf-@dmsi ¢ _conmpolind, as
defined agpve, diTectly to form30 acid formates (I) and the nethanol
formed is separated off. In this preferred variant, subsequent setting of
the desired %818 &Bhtent by subsequent addition of fornic acid is generally
no | onger necessary. 35 In the inventive process, generally a nolar ratio
of nethyl fgomtislenéoeilept basemts)ds isnitaeld rheshcf eenpaundshendopiys

equi val ent ofndaRErBaSAE ZGSOE*EPQH uerbus( Bash€iiDMREUBHe "corfuogatef aekds fofed,
taking i n;g) £ CC%%Q}?glgh ?s\%% l%tnaggatg\@l ch |l ead, by addition of

pr ot ons, njCugat & acl Have a pKa
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40 of Z 3, neasured at 25C i n aqueous sol ution, of n(nmethyl formats)
n' (basic C&Md) 45 of from0.5 to 100 is used Preferably, said nolar
ratiois from1.0 to 10, particularly preferably from1.1 to 20, very
~particularly preferably from1.5 to 6,gand in particular from1.9 53023 8
to 4.1. The term"fresh feed" is the starting material streamfed
external ly[to tkevaiembdRasenBpl ant| for (ORFRPRRGY 34 aci d If or nfas wi fhout
t aki ng i nt Ammemkint _any recircul at PIMM¥EBnents. 5 The amqunt g 3wat to
be used i n|MeEhy¥ard®ei ve process ci¥ethydemeorium broad range. ¥ferallly, in
t he i nvent i|vémgrigdegdnei n t he r eactPethyleomemiit® at j on of| wat &9-of fom
0.1 to 95 |byimetighiamipeeferably f|Bramethyl@@mominmei ght, |and Falti cullarly
pref erably [EERy1adfide0 70~ Dby wei ghjEthylamheniwacti on apparlat usi®&’ used. 10
The anount ‘ﬁae{_m)eﬁh{iyxer ed wat er geheieddyyammonasponds to tlhe abbuht
st oi chi onetFETaAyInaael T €0 107 [ NETF Rethyllaimodin | NVENT 1 Ve prbeeds s
general ly CBLELETidHe at a tenper ajpR1aiidih@gmU 10 I50C, preferably firom
30 to 120C, Wpr mmégyyxpyfgmmlm 80C. T Whenp1 e
:ngenll'.)I Vlgo[i 3 e \l:ou et—ott P'fp lﬁiﬁgﬁﬁ s gEIIEI ai %M} o1l
a absol utie eretahby =t om06-08 e al 1
wMethylgiperidine’ = U7 N- rthj;lﬁ‘fﬁef‘i&iﬂl‘ﬁ&n y
preferably NEJ_ e fo el ab U—Reactron—appar at s—whtich
can be used-3Fa%HH B pi rbﬁ%‘%l?&ﬁugﬁlpm atuses—which—at ??w tabl e
for reactions in the | i quid phase. Exanples are stirred tanks and jet |oop
reactors. TReefexehavel iF dheednyentiymPEeeasHi rthen bpAici FRRBRAYNGe E‘F s 25
pref erabhy bitrewapbyatoxide,r dithin rhaysicogen eashanage , Sui thiyime casborake f or
evapor ati on; sy udi $bihaed, @odansl Bjdioxideg. sodiuhi dlyidkbgén aarbbaatesul t ant
reaction mxfing bSrg6Ra ls)bds.ﬁﬁnﬁéﬂaﬁ:%d {:Qtésézaﬁrph%mu&eemp@eaésmpus or

cvapor ate. FVHEE T ajngﬁi‘;g"f"%?@a;;;ﬁt °
t sl d with

rea
reacti on. I"H‘“chlé‘mc§§Eb‘?’f?é:er'e35‘{“?6ﬁ"%1gﬁgfaﬁﬁg T
a di stil patbartisulashveprefarabliesedin dydsexifh feIiansEydInaehg gas is
passed t hr oigtbdriager, eacdiwm cairkboate, Swidiabl EoxmatiepppPagagpibus hydeokide,
principle agdcasem Wiaedyam @alrBohatey tpbtaespmtcatm)oaété hepoteastiunn
m xture, fog,exanpl.aqabi ’alﬂﬂc;nrlg.gea'md %@i@ﬁ@ul&'ﬁ epr%%@ﬁb?i dBadfua €s

thereof. If IS Jnten u i

f or mat es, B%%rr -\ Je"?m tcl‘?g ﬁi; ﬁ%%ligﬁ §°’[sr94%1 %§§a9 J‘b j‘ %glde'
content R§ E‘é’%asth‘F“scPE bepafiee P84/ B S)H"ﬁg %’fmadieSt PP %ter In a
preferred esbddimdydrokidéee Sqti\?-ém fQ@%c@@EaS%W MvLEax Q)b"tné]l/ﬁéd after

net hanol r eppyadsiium €ophetk for crystallization and 45 the precipitated acid
formates are separated off. Said crystallization is generally carried out

at a terrpergf,gr@; 2, aEﬁ tfl'xreoghsgcpgotn@oﬁﬁgg 2 Gdakal 85 af¥nerb o OC to

30C. 5302
W th decBaBPhe T esaatlr die GVRLRITT SECCBREC ity Tl her&iadt 17 BE0ES

out in all RAbyH alﬁ-ﬂéhlgt%e%aster‘?é‘lsem?m' 135 £4Rep? Cep of
fol | owi ng t hebsiarneesobrr aspslutighy cBXanplies t"hé‘-'“?) paya el BANREANGALREE, i n
t he col um badieivpHasehei fomn fofr bheeowd isolediopmk( fmr erample yastugonszer .

Sai d enbodi BNy Ly B¢ vRECan@Nti aetal | 3aladvapt agesiis] water) separhei ng of f

acid format e3, Wl £h A48 r}{ﬁéxﬁlds §Bl_ree>taﬂn§1|ae d68é+ &G RABOS1 419N meBRE €Vant
exanpl es "ar e _pot aSSI urrh 9orma e iy ;ngﬁfﬂr mat e
st

(HCOONa * H  FRTF A orrra 3 m xt'ures

t her eof . Th@reﬁ%qrm iLPedlTRR ikt ééidel%&l’d’ PP ER Géﬁe?céﬁqoy}‘sr emoved
by conventi epdhtioenk.known net hods, for exanple by filtration or 15
centrifugation. The nmother |iquor obtained after separating off the acid
formates jgs Tﬂéeggrﬁ@g}lc)é HRUSRLEH rthtehgtaﬁamg aatefiaes e haasat £s wilish wat er

and the basig, 89&?% crEQu.TQP in e%‘ﬁt—z' Qﬁvé}{ﬁl%t Bybcdd Mg\ §H mater and

the basic c n e renov a h gl at acid
f or mat es caﬁ°8§l}8§?'r| &d Sﬁ?m%g‘?’cﬁ'\ﬁ %8 eunc‘l’ec§n |%u€}ﬁesis° '8 n‘?‘;ur{%;'ﬁ y.
Preferably, SO3id PadiQUsl EPEM rhindy SKABPLE et FAYEOUS eg‘{lélrtrlf’&l ‘B’U{
conti nuousl yo introduce the methyl formate in the liquid or gaseous state

45 with stirring. It is also possible to introduce first the methyl

formate in liquid form and then to add the basic compound. In




Particul arl referably, in the inventive process potassiumdifornate
(HCOOKX * H 3 sodiumdiformate (HCOONa * HCOOH), sodiumtetraformte
(HCOONa * 3 HCOOH) or m xtures thereof, and 30 in particular potassium
“diformate are prepared. The acid for es are generally prepared in the
formof their solutions or _crystalline as solids. To them be added
ot her conpafshitdons PbwhoaRdle” AT IFGiRGtBateNIAdS FA ¢ °g§§ea‘g‘?e Hé 35
cryst al | i nepasm@ildef ok metthes depired Ypdderal | y advant ageous for storage,
transport and use to conpress these together with a dessicant, for exanple
silicates OfheStiER, rdidliofemet DAl tfioktadb ts ANRABRAtE @smpoamdous shaped
bodi es, fpr £x3uphe LDl AL%10h1 SRRESS pflcddl addhbiamy f he hBYsptdON
relates 10 L0, Uaenol {01%dBVeDtyal Y, Rhepar st aehd: LONERes cLRERIP IR Vi N9
and/ or aci di¥Sh A§REE F94128 o ant "or ant Hal- origin. les are the use
of acid forthfttes OPobheRaSdSyPhg %&eé&itél??y?’ﬁblc&l&g‘g:‘r%grﬁml"?u?%ﬁ crops,

fi sh and 4%ddishcpmperd sisaganvested isgac farmate .o f8edestiafdd PaF8ReSanyl e,
in WO 97/ 0508%hi¥0i 9 W2 IS, t¥Ened/ {0028 landediBvaleh®26f .the $3626 10

Fur t her mpg EzomgtRnbN VERid huke! 84Rs itd Becoset: afn thesi ysntdlael y prepared

acid format I LEeatd [ U ;40 icd for treating
bi owast es icgfs é)gé'ra:%glg é”lf}ﬂg:eg yigc :ffea}d%ﬂalf%?%@éﬁ%ﬁ Egrom Q\ie%i on al so

ar..e The 4
rel ates to THRUREESORCTTR Wﬁwﬁfﬁ%ﬁy ppr‘eoarzeéj’ ar%%agufggnga? eisélas an, addi tive
in ani mal MRAYSGSOROAREHAY FEVFr ofth Berd RYAnf ARt /POFAERLHDI €
breedi ng sowpdrdxideemelar plagdo pbuld 1& \leadsl vesthmmdospasioms iy pgsasssum
descri beds dbforenazepHEOOK N+ HEOWD, 96337 moPref éi0dncerrgsppndsntbo t he use
of the invepthoely egthePaI&ALt :pot assium acid formates, in particular
potassiumdi formate, as an additive in animal nutrition and/or as growth
pronoters for aninals, i(gl_tl_pqr thuI ar.for l_{gheedi ng sows and fattening pigs.
15 In addition, the invention re‘?atjmto e use of the inventively
prepared acid formates for presg ¥ing and/or acidifying materials of plant
or ani maROorigin, for treating biowastes and/or as an additive in aninal
nutrition. ROmedhyRaEbimatetparasteuencerbonagevienldo raiéoust AP ,annadditive
in ani ml ngbgitdqn. 1868f &fd @Beaebind1OIorRbLE- FOFLSH iNin GophERIGicdoay € t he

m xtures beg?l% M ﬁg?tégﬁéi(ﬁgoa\g%&%ﬁt%og%%éiﬂ“'rﬁoqié\}%&@{\?al%glty? 60 Sodi um

di formate/tetraf orna um formate to 25 30 Desiccant
(silicate or starch) O to 4 Water O to 5 Mxture 2 (~ by weight) 60 to 99 0O
to 28 0 88 4 0 to 5 Ver§osdart iulSF—pref e€R2e is given to the use of the
i nventively prepared potassi um &#ofTrEt€ in animal nutrition in the form of
a 35 product of conmposition 98.0 1~ by weight potassiumdiformate, 1.5 1~
by wei ght “silicate and #e-04 35+ hy—webght pyaber. In a general embodi ment
for the continuous preparadtion @k, pot@ssi umdiformate, an aqueous potassi um
hydr oxi de_and/ or 40 potassiumfornate solution is placed in a reactor (for
exanpl e éostirred. tank), the solution is heated to the desired tenperature
of pref er abP§PERFNBENt Bhe T Lakd TAELPA™RIGYREL of i PRYYduEPFBAES £Os{t8ft ed,
with stirrimglafteudvelent off wieebapiesumpouad, sehe ineasténn spradwssr t hat
under the repgiinyy dendi hionfre adbhtainime formate HCOO-M**;,x (without
.excess of formic acid) or acid formate (I) HCOO-M**,,, * y HCOOH
35 and methanol, if appropriate water and if appropriate reaction

products of the basic compound.

The methanol formed is separated off in the inventive process
from the resultant reaction mixture, in which case, if

40 appropriate, other components, for example formic acid, can be
added to this reaction mixture in advance. The methanol can be
removed, for example, by the customary known processes, for
example by evaporation. In the evaporation of methanol, it is
also possible to separate off conjointly a portion of any water

45 present, if appropriate all of the water. Preference is given to
evaporating methanol without significant amounts of water, since
in this case methanol is predominantly obtained as condensate,



45 potassiumsalt used and al so the .potassiumformate formed are present
i'n dissol ve®B®BIm After an anount of 1 nol of nethyl formate, based on 1
nol of potassium salt used, has been added, 53023 11 introduction of
further potassiumsalt sol ution is stayted, in paraIIeI with the feed of
nmethyl formate. The stoichionetry betwee rreth te and the potassium
salt is thefily cRBr H90 SXafpde/ ihfe rc?é’§FBeﬂ“l‘i}{fu séfnt Vetsi f“ﬁeh¥]2actor has
been 5 achi fwemhtet banedEronydasgion st |fugthen pensikle BreFeis €8F There, after
t he oper at i sgparaitihghast hdenmeeheted formean®|criystdildi zatiath ehfl pemetadad
conti nuousl yg tTJ&efBExi&lié aftlooRRtNANAr €RB, adid foxmEREE(Ipe reused in the
synt hesi sgof . sty . prmfce%g mnﬁ%yg%é%r Iﬁﬁuéﬁ%ﬂﬁﬁhlgetxﬁ%nol

|
0

|
di sch | t
b;ZEdaéﬁepL%S%@%‘%marsr%t% FORRLE o BBy Pied SR oo ing and the

mxture is Sbutiddataon, (eahhengl Fan dre PPGﬁrﬁﬁdt%%é lﬁo‘[‘%"shsﬁ TutEPP5r mat e
preci pi t at i Pige cremaiWheg prafdiopi pheeel BRRCASEI M vt REeaus Ly m&ra%atqﬁf
via filtratteonhy foemate faygathieshsasichdeed to a 15 drier) The nother |iquor,
which stihpl contains further dissolved potassiumformate and formc acid,

s continuoys| yy rSel ceuh ala dign! BepIRARY ARVERPY AldiS: oridielarred

enbodi nent r ont L nuous rep S hERLe:
aqueous pot ‘é%%*r'?ﬂﬁ I‘f&&?o%%l’er éin PBr° %Efle{lseg gffo ;Pa%hﬁ% !E#P%‘géég:g IZDrﬂ%faoed in
a reactor (VWethaXaddl xeess 9% £aTPLRIACIPhe %‘P{Ft |a(5"r’rdr §a ﬂe%ﬁ dte8 t he
desired t enpebsgaueatdy be cfher aikpure orhtedned. seenensd lirethyis f or mat e

i nt r oductiboadvsntdgeiouedin wiiis shser finpt Hoeramoemtthef meghanohriegaat was set
in 25 such arpRlGimphBaby aidan1bBeok paGld @RefpriY tdddisg Bbimiaf acha, to

pot assi um sgl{ ttr%e%e@fiﬁea' 201 BBnPORASS! WRE! QETRL R icled are present in

di ssol ved form ter an anount o of nethyl formate, based on 1 nol
of potassiumsalt used, has been added, introduction_of further pot assi um
salt sol uti&f the Feactaan ??F‘?ﬁ?npﬁr:“él‘l‘%trh% £ATPAES 1 FOF YRERRIHA Y8 nat e.
The stoi @0i baeic cdmponednisetanrieiopunitin sHght Aengnars $ham Skrstlysophen
further 2: lfofhdtd (Wiehdesidexbssi qfi totmicelaciid) tde femater whids doeny

achi eved, tLansfhereddasd g Sﬁéﬂnll%t h@MNd COd WBmea, St tRirdheseid ajoneent he

operating pginf, has, Jaeggrrn%@ec be gp£ 5q 'm%s@'ﬁé'ééte %3§d9Irtg Rehigad

continuously.  The_ res Xxa t he
synt hesi s ofCHBt hiie r‘rgi‘%n\ﬁafi‘ ?’ﬁr% W aatr 6“ TR reag)ﬁ)l génggﬁe’% St

di schar g5 efparswaparatdng eF5 dthe PeshdMr vessel and cooled to a
tenperature of from 10 to 25C, potassiumdiformate precipitating out. The
pr eci pi t at e@rdBe paticas SisUBL déd Gimahe isveepaeapedcedd td ahbi prepdrasnioor
centrifugatien,ang {fthak@saidribilcn £he rr@émr £biANES | i SVHeaBt & ivhithcont ai ns
further discglyed. PPLARILYE LK fgm and dQipe agbte, lcﬁr%eeryrwwrm

| at edF i t
boss! bl e 15 aﬁrepswén%%%ﬁ Ing?r% R R EpeToly el f ARERrRbSErae TS L

[
si mul t aneoushyshpEpfanred BrT{ant mistRspLPRc (S5 188 nPb i G‘ﬁséﬁ%d u{ﬁ

readily 53028eiR ccebsehhent addittieonief sformin acsd el geproebss f’d’esr gn
and | ow capilbagegOsdsesshayaddi tion, the process has the decisive advantage
t hat the formats and, in the preferred enbodi ment, the formc acid content

al so, #1% a%pg f QIR % o&essor 91&429911}% RBSLL Vo d¢ QM FERBYAy § OF Mat s

vmthout t cos r.ce- co umn IgQn_yi nc ted formc
acid. The i FPERRF e ngi %r“t‘ante?r ef 6Pe n% B g é{ ry%glut %I }ﬁg%r ocessi ng
terns and, ma#é@anfrrtbﬁebﬁ$36‘c§§§@§upﬁv'bﬂ vr(PQSéIFr%%‘BPq.‘]’é’él of 1RdM%nt r at ed
form c aci d frestr feed, ttekihg prnimracgounthabl Hisspghstiemmtageroicirapit al
and energy CQald§- by Nadfiiibno8f pierdnse €b dvrfugutal hojdx wiiedl Bavs @K,
necessary,o Y68  Rea8Gish far %bésnara%utegﬁsleéﬁltq%r ostve than concentrated
formc acrd Exanpl es 15 Exarrple 1509 (2.78 nol) of water, 10 g of
potassium formats contai ning 2~ by wei ght of water (equival ent to 0.12 nol
of potassium for th tassium di formate contai ning 2~ by
wei ght of water (equibpgiencompPuRd)38 nol of potassiumdiformate) and 10 g
(0.17 rmol) of methyl formats were placed in a 400 m gl ass autocl ave
equi pped y tde Efraﬁ\Soi NtEPdot i 9nusdd J meefansblihe saiint woEamaatioaledfmaim 60C
for 24 hours, 4T %tﬁgacﬁdrq{lc%qéyi %}é'i‘%sr B9y Fedh a0al ed 3@, e terrperature
u

t tall he_pot
(o coretel S A ORI ool e un ke pbiah o

inthe filtrate, determ ned quantrtatrvely by gas chromat ography, its
conversion rate was cal culated as 72~. The filtrate was 30 concentrated
conpl etely by evaporation and the sedi nented potassi um difornmate was

i sol ated and dried. Both potassiumdifornmate sanples were then conbined,
wei ghed and anal yzed for wat er and pot assium contents. A pot assr um cont ent

Y ”~ . e Y ~rs 1 . r



40 Exanpl e Exanple 2 was carried out in a simlar manner to Exanple 1,
except for 3mount  of potassi um di formate used, which was 0.5 g
(equi valent to 0.0038 nol of potassiumdifornmate). The 45 conversion rate
of methyl formats was 72~. The mi xed sgnple fromthe product which was

crystallized out and obtained by evaporatjve concentration had_a potassium
content of H04-gy TheIFFY rllgrﬁ\%ggtreﬁe%gndsa%%tsetlﬁr%&ﬁgeﬁ b lagfﬁfle'&ki%h%t .
Corrected XteraadkpLFR te pEeAactinh PoARRt #oTaMYepET 48RS A 4FE8r mat e used,
in total 15d&Emgpted. dlthmit) tekipotisy @erdifioramt geqdreubiiesi neupomeanpl e
329.9 g (1.66 nol) of water, 9.3 g of potassium hydroxide (0.17 nol of

pot assi ung gl Qxioda)l Ndrad@rdtbObeidBdl )inOfndrBildvhthi 08 Bt aMar eapl @aed in a
400 M 0l as%, AULORLANE SHPPEGIEINA 1R RS 1REHAIVE! LAskells! M ATt

heat ed at G%C?fo,r ours. Thé. reaclion so gt on Wa?’é e %cg)ole .to‘_froom
t enper at ur 83 PPt &1 FIFEGEEE PR s i"GhPHI Tor 2 Th op%‘}a 4 YR for mat e
whi ch crystereferallypuframd itooBat S Hed bt eapd MASHLERLAEBhPERECHROHBL hy |
formate in fiwem fli0l toal@t Wy weighs, dot ahei neacti®mapparates s yspg. gas
chromat ogpaphy, its conversion rate was cal cul ated as 92~. The filtrate was

concentrat egh copnl,gteby %Y 9PLLatdAR2BEnEPS BEEARBESShAORSShem

di format e was |%I tegh{aor}!g t(%l’ilc 91 5?%%:&8&%3%% difaorppt e sanples were

t hen conbi n%r?fu_ isgﬁje‘c and ana éé}é r g/ater ande po§a55| um content. A
pot assi um 2P GIVEREIBE RHRCESY Wi FRRCTATdYaC St 8ht? en?gfﬁgu%i ght
wer e found, ofufizem @ote ebpPbfdsPreferablyo#peni 10 5w IR0t ANt BAF i FBYarYe
havi ng alsesielfiealabdgnteot 59 twaBe?C ofWhenyshel investive. pXreassc tiedcayr idde
anount of peL@sHnenplessiie iangdepot &6 ol 6 005Tedce 1UNRE, absolivekeal 19.9 ¢
(0. 15 ol ) gief)é}ta%ﬁ' Bl § YeMebe 25 Wi apebigtdietndEparpi ka9 9 (0. 89

nol ) of potassium hydroxi nd _10. of, 30 (0.57 nol) were placed
in a 400 mP‘E;ﬁ’ o bgét olé?nésog'ogn ohgéfbgci&taoagg@@ﬁ%'en, in the course of 6
hours at 60C, 107 g (1.78 nol) of methyl formate were added. The reaction
sol ut i on2@aBeastulond appardurAeasebaeht ¢ATe bendsefcare dii 8rdPeENE §élwas

anal yzed byrgasticir appaoatesasy whikb hate fsritabibe wasr meakbhges idettbet ed. The

liquid 35 disgla ¢avas eagaRk atedstrreapaanke afd jeat esopnekartbbancl and
t he potassiumdi fornate was isolated. The conversion rate of nethyl formate

was > 998, dt ield of patassium.difar S . (0. ). The
wat er cont eht®j %éo@o %E'g‘?daﬁﬁsdf’?g?ﬂaeﬁeé{ \%ga £§0%¢%%P9h§9 p%%@iﬁ%e
pot assi uRPcBRe&HIaRAYs P¥ 9 RaRAT A5 oRef A  EhEX AARFEF P 7‘&?%‘?89(0?% By of

pot assi um f etlseds fiod gvapoxptgonwarerdiss-iliag¥opmnd weréPpiagedtin a 400 ni
gl ass aut oclayeiHntibaatke tesud@Ent Theagtion tmhetwomrise geheBahigurs at 60C,
53.5 g (0.89: 504 derdleamebhy|pdidhiAaLe, Wosk dddeduodd o @datifiowdlcdiuan Was

cooled to 023..1 0 1hgq Lk oul g i echgr tanal yzed
by gas cgr oﬁgfoglfsagrgggl\/g%%&p? ga,[ﬁg%g' ?v@g ltﬁ%gﬁgilogﬁf(igti%&?gggﬁ&%tl.'hgui d

di schar gé%a5* cof PapRy 1% ,:S'Sr]é?% SI° RBPEF R EChanol Aand the’

pot assi um dFPobR €ads the GTeRctdONTRBPRIFH NS 48RV ISPUS et HyRedr Yttt e
was > 99% andistidlatdbd attamimessi ukm dilfeocageeofiestrir®igge 02 SELHPPLNI The
wat er cont eghsi fis tgusspdt assough dihboraateiommitPe bysuitiaphe stwipphieg

pot assi um cgpLeataMaS n2Br PR6 P1eRiI1INasdd) WiahDh e 6ifld tgwiOh 8edpelck @b

pot assi ugehyqLoxigle QRdnifedt 0 A BRbASLL Qia] APLIoBYC oRYaesd apia 400 m
gl ass autoclave an lhe%te tthO - Then, 1 n the course of hours at 60C,
107 g (1. 789ABFS UF "EEXHEERVT"$S Mt e were added. The reaction sol ution was
cooled to roomtenperature and the liquid discharge was anal yzed by gas

chr omat ogr apliyit Mst hiyitehdeduat® naspane sy gelukiens ofh&hfed®ikthol was
separ at ed offbrih&aoes I henkeirqliy, difseiratpe matldinsli kémdvadn aheademisqEteri c
pressur e.4¢g0pa€00! éditdnte 1B0LLOMA sPhasschizled 8Y POIFISANGNLEI diNHiAleng
crystalli zes [Qul, é/%n ch was isolated by filtration. The resultant potassium
diformate i s " Characterized by a | ow water content < 2.0% by wei ght, wi thout
addi tional drying being performed. The resjdual potassiumdifornate can be

i sol at ed bngeﬁaPﬁﬁfQqugfPmp?ﬁﬂmﬁﬂﬁepfbyhe inventive process, the mixture

obtained after methanol removal is cooled for crystallization and

45 the precipitated acid formates are separated off. Said
crystallization is generally carried out at a temperature in the
range from —20°C to +30°C, and preferably from 0°C to 30°C.



25 distillation. The conversion rate of nmethyl formate was > 99% and the
yi el d of po'i:’é?s?umdifornate was, in total, 116 g (0.89 nol). 30 35 40 45
53023 15 W claim 1. A process for preparing acid formates which conprises
5 reacting nethyl formate with vvat er d a basic conpound having a pKa of

the conjugate ac of the cor ondln di ssoci st at. ur ed
at 25Cin ﬁiﬁolﬂﬁ GifeuBEp f f?rﬁﬁalﬂréfﬁan%‘llt flglrc%eaggscf’%%
optional |y, d%@@ﬁhg%t@&%@ﬂzﬁéa a"c‘i-‘ktft@éhf-éﬁ‘él%y cafdiRgPTIGiPdeabed. 10 2. A
process as cdmiieddout i @l kpowheapmaratuses$ arherafoo. oft rathpiroteedmt e i n
the fresh feqaddxamphe, Nd1abwedyi vivd eRithahol heerkasilG adreoulnd innthdéie fresh
feed, takng.Jitionagseaid3llidi 650 AR LSt B HrBE ¢ hin @adurkieaddi tion
of protons, to %5 gonku at gcbg%‘y%r;epavga%, ggmé;ﬁt Jﬁa%lérﬁ?e@t 25C
on

in aqueous , ss_as.clainmed in
oS LSty sy v Ouihy o SeRbabin aPeontes Turbipshs M0

0.1 to 95~ Wyic) agei ghystalligableath itde sppared ompesitien. Relgvapbcess as
cl ai med i n exampifeschae npotlassiud, divfemeite ( HEOPR ac tHCOAH) s divmed out at a
t enper at ypeq Pforra@8 PrtcoNbGCHBO0H pf sbdiumsseteaforaiatd. 05 to 1 MPa

absol ut e. 2§Hc”b(? RI 9CEESOAS ot Al RBEkdd taBYegE. Clains 1 to 4, wherein the
nmet hanol nmed I's separated off by evaporation fromthe reactlon mxture

30 6. A process as clained in cla erein the resultant. m xtur

cool ed and ThR CErYé?EF‘H-%%f’E%cF%B‘FBe’Fo‘?MC\é@ SPEmRLs AT deRT AL Y. rﬁmﬁY% ess
as clai ned by adreiemtéonaheang nowe mefliess, | fguRxawlepbPyi ek satdATt P aci d
f or mat es 18r eesepdughedonff is reused in the reaction of nmethyl formate with
wat er and a basic conpound. 8. A process as clained in any of clains 1 to

7, ghefe' n bRe nfélch%éls E%Sw%éﬁ‘inéé SAUUBRY AL O f@r £5 0HE U8 1y ¢60f8Fes
car bonat e, igd' ahe %EY reuSedS(:). {Jaféﬁc&% BPt M By L Ox Jﬂ%h petassium

hydr ogen ca assium car ona
45 53023 and the basic compound

20
The reaction of methyl formate with water and the basic compound,
the removal of methanol and the isolation of the acid formates
can be carried out batchwise, semicontinuously or continuously.
Preferably, said reaction and removal of methanol are carried out
25 continuously.

potassi u OI’ mat e an anmoni a.

Particularly preferably, in the inventive process potassium

diformate (HCOOK * HCOOH), sodium diformate (HCOONa * HCOOH),

sodium tetraformate (HCOONa * 3 HCOOH) or mixtures thereof, and
30 in particular potassium diformate are prepared.

The acid formates are generally prepared in the form of their
solutions or crystalline as solids. To them may be added other
_components, for example other formate salts. In the case of the

35 crystalline acid formates, it is generally advantageous for
storage, transport and use to compress these together with a
dessicant, for example silicates or starch, to give a particulate
compactate or various shaped bodies, for example tablets or
spheres.

40
In addition, the invention relates to the use of the inventively
prepared acid formates for preserving and/or acidifying materials
of plant or animal origin. Examples are the use of acid formates
for preserving and acidifying grass, agricultural crops, fish and

45 fish products and meat products, as are described, for example,
in WO 97/05783, WO 99/12435, WO 00/08929 and WO 01/19207.
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Very particular preference is given to the use of the inventively
prepared potassium diformate in animal nutrition in the form of a

35 product of composition 98.0 = 1% by weight potassium diformate,
1.5 = 1% by weight silicate and 0.5 =0.3% by weight water.

In a general embodiment for the continuous preparation of
potassium diformate, an aqueous potassium hydroxide and/or
potassium formate solution is placed in a reactor (for example a
stirred tank), the solution is heated to the desired temperature
of preferably from 50 to 80°C and methyl formate introduction is
started, with stirring. The amount of water present was set in
such a manner that, under the reaction conditions, all of the
45 potassium salt used and also the potassium formate formed are
present in dissolved form. After an amount of 1 mol of methyl
formate, based on 1 mol of potassium salt used, has been added,

40
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10 crystallization vessel, an equimolar amount, based on potassium
formate, of formic acid is added with stirring, and the mixture
is cooled to a temperature of from 10 to 25°C, potassium diformate
precipitating out. The precipitated potassium diformate is
separated off via filtration or centrifugation and fed to a
15 drier. The mother liquor, which still contains further dissolved
potassium formate and formic acid, is continuously recirculated
to the reaction apparatus.

In a preferred embodiment for the continuous preparation of

20 potassium diformate, an aqueous potassium hydroxide and/or
potassium formate solution is placed in a reactor (for example a
stirred tank), the solution is heated to the desired temperature
of preferably from 50 to 80°C and methyl formate introduction is
started, with stirring. The amount of water present was set in

25 such a manner that, under the reaction conditions, all of the
potassium salt used and also the potassium formate formed are
present in dissolved form. After an amount of 2 mol of methyl
formate, based on 1 mol of potassium salt used, has been added,
introduction of further potassium salt solution is started, in

30 parallel with the feed of methyl formate. The stoichiometry
between methyl formate and the potassium salt is then further
2:1. After the desired liquid level in the reactor has been
achieved, transfer to a distillation column is started. There,
after the operating point has been reached, methanol is distilled

35 off overhead continuously. The resultant methanol can, for
example, be reused in the synthesis of methyl formate via
carbonylation. The resultant bottoms discharge is passed into a
crystallization vessel and cooled to a temperature of from 10 to
25°C, potassium diformate precipitating out. The precipitated

40 potassium diformate is separated off via filtration or
centrifugation and fed to a drier. The mother liquor, which still
contains further dissolved potassium formate and formic acid, is
continuously recirculated to the reaction apparatus.

45 The inventive process makes it possible to prepare acid formates
on an industrial level in high yield with simultaneously high
flexibility with respect to composition and using readily
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capital costs. In addition, the’ process has the decisive
advantage that the formate and, in the preferred embodiment, the
formic acid content also, of the acid formate can be produced
directly from methyl formate without the costly and
resource-consuming diversion via concentrated formic acid. The
inventive process is therefore simple to carry out in processing
terms and, compared with the processes involving direct use of
concentrated formic acid according to the prior art, has
significantly lower capital and energy costs. In addition, the
use of highly alloyed steels is not necessary, since the acid
formates are far less corrosive than concentrated formic acid.

Examples
Example 1

50 g (2.78 mol) of water, 10 g of potassium formate containing 2%
by weight of water (equivalent to 0.12 mol of potassium formate),
5 g of potassium diformate containing 2% by weight of water
(equivalent to 0.038 mol of potassium diformate) and 10 g

(0.17 mol) of methyl formate were placed in a 400 ml glass
autoclave equipped with a gas-introduction stirrer and the
mixture was heated at 60°C for 24 hours. The reaction solution was
then cooled to room temperature to crystallize out potassium
diformate. The potassium diformate which crystallized out was
isolated and dried. From the content of methyl formate in the
filtrate, determined quantitatively by gas chromatography, its
conversion rate was calculated as 72%. The filtrate was
concentrated completely by evaporation and the sedimented
potassium diformate was isolated and dried. Both potassium
diformate samples were then combined, weighed and analyzed for
water and potassium contents. A potassium content of 30% by
weight and a water content of 2% by weight were found, which
corresponds to the composition of potassium diformate having a
residual content of water of crystallization. Corrected by the
amount of potassium formate and potassium diformate used, in
total 15.5 g (0.12 mol) of potassium diformate were obtained.

Example 2

Example 2 was carried out in a similar manner to Example 1,
except for the amount of potassium diformate used, which was

0.5 g (equivalent to 0.0038 mol of potassium diformate). The
conversion rate of methyl formate was 72%. The mixed sample from
the product which was crystallized out and obtained by
evaporative concentration had a potassium content of 30% by
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5 Example 3

29.9 g (1.66 mol) of water, 9.3 g of potassium hydroxide
(0.17 mol of potassium hydroxide) and 20 g (0.33 mol) of methyl
formate were placed in a 400 ml glass autoclave equipped with a
10 gas-introduction stirrer and heated at 60°C for 24 hours. The
reaction solution was then cooled to room temperature to
crystallize out potassium diformate. The potassium diformate
which crystallized out was isolated and dried. From the content
of methyl formate in the filtrate which was determined
15 quantitatively by gas chromatography, its conversion rate was
calculated as 92%. The filtrate was concentrated completely by
evaporation and the sedimented potassium diformate was isolated
and dried. Both potassium diformate samples were then combined,
weighed and analyzed for water and potassium content. A potassium
20 content of 30% by weight and a water content of 2% by weight were
found, which corresponds to the composition of potassium
diformate having a residual content of water of crystallization.
Corrected by the amount of potassium formate and potassium
diformate used, in total 19.9 g (0.15 mol) of potassium diformate
25 were obtained.

Example 4

50 g (0.89 mol) of potassium hydroxide and 10.25 g of water

30 (0.57 mol) were placed in a 400 ml glass autoclave and heated to
60°C. Then, in the course of 6 hours at 60°C, 107 g (1.78 mol) of
methyl formate were added. The reaction solution was cooled to
room temperature and the liquid discharge was analyzed by gas
chromatography. Methyl formate was no longer detected. The liquid

35 discharge was concentrated to separate off water and methanol and
the potassium diformate was isolated. The conversion rate of
methyl formate was > 99%, and the yield of potassium diformate
was 116 g (0.89 mol). The water content in the potassium
diformate was 2.0% by weight, and the potassium content was 29.8%

40 by weight.

Example 5

74.8 g (0.89 mol) of potassium formate and 30.0 g of water

45 (1.67 mol) were placed in a 400 ml glass autoclave and heated to
60°C. Then, in the course of 6 hours at 60°C, 53.5 g (0.89 mol) of
methyl formate were added. The reaction solution was cooled to
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the potassium diformate was isolated. The conversion rate of

5 methyl formate was > 99%, and the yield of potassium diformate
was 116 g (0.89 mol). The water content in the potassium
diformate was 2.2% by weight and the potassium content was 29.9%
by weight.

10 Example 6

50 g (0.89 mol) of potassium hydroxide and 10.25 g of water
(0.57 mol) were placed in a 400 ml glass autoclave and heated to
60°C. Then, in the course of 6 hours at 60°C, 107 g (1.78 mol) of

15 methyl formate were added. The reaction solution was cooled to
room temperature and the liquid discharge was analyzed by gas
chromatography. Methyl formate was no longer detected. The
methanol was separated off from the liquid discharge by
distillation at atmospheric pressure. On cooling the bottom

20 phase, 21 g of potassium diformate crystallizes out, which was
isolated by filtration. The resultant potassium diformate is
characterized by a low water content < 2.0% by weight, without
additional drying being performed. The residual potassium
diformate can be isolated by separating off the water by

25 distillation. The conversion rate of methyl formate was > 99%,
and the yield of potassium diformate was, in total, 116 g
(0.89 mol).
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A process as claimed in any of claims 1 to 4, wherein the

methanol formed is separated off by evaporation from the
reaction mixture.

30 6. A process as claimed in claim 5, wherein the resultant
mixture is cooled and the precipitated acid formates are
separated off.

7. A process as claimed in claim 6, wherein the mother liquor

35 obtained when the acid formates are separated off is reused
in the reaction of methyl formate with water and a basic
compound.

8. A process as claimed in any of claims 1 to 7, wherein the
40 basic compound is sodium hydroxide, sodium hydrogen
carbonate, sodium carbonate, sodium formate, potassium
hydroxide, potassium hydrogen carbonate, potassium carbonate,
potassium formate and/or ammonia.
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