PF 53829 The grgggﬁ% invention relates to a process and an apparatus for
prepari ng acP tes starting fromnethyl formate, water and a basic
conpound. 5 In addition, the invention relates to the use of the acid
formates for preserving and/or acidifying plant and/or aninal materials,
for treating biowastes and as an additive in animal nutrition and/or as
gromﬂh pronmoters for animals. 10 Acid fornmates have an anti m crobi al
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pot assi uml&ar bonate in 90% strength formic acid, formi ng carbon dioxide.
The correspoRdidgiadimaseti aisd qgarepheadbdmineatholdy ﬁm;/sttr&lslei natée alondUBedn261, 755
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formate, RPdPb%itR 2%dar B%ﬁ]aﬁ‘% Cé‘@%?c@f‘%né@é““cé%?hrﬁeﬁémﬁ?% Ehdr oxi de,
car bonat e or sphiceadicnetfesodiwmidipumate and of potassium diformate by

dissolving sodium formate and potassium formate in formic acid.
The crystalline diformates may be obtained by decreasing the
temperature and by evaporating off excess formic acid.

25
DE 424 017 teaches preparing acid sodium formates having varying
acid content by introducing sodium formate into aqueous formic
acid in an appropriate molar ratio. By cooling the solution the
corresponding crystals can be obtained.

30
According to J. Kendall et al., Journal of the American Chemical
Society, Vol. 43, 1921, pages 1470 to 1481, acid potassium
formates may be obtained by dissolving potassium carbonate in 90%
strength formic acid, forming carbon dioxide. The corresponding

35 solids can be obtained by crystallization.

US 4,261,755 describes preparing acid formates by reacting an
excess of formic acid with the hydroxide, carbonate or
bicarbonate of the corresponding cation.
40
WO 96/35657 teaches preparing products which contain disalts of
formic acid by mixing potassium formate, hydroxide, carbonate or
bicarbonate, sodium formate, hydroxide, carbonate or bicarbonate,
cesium formate, hydroxide, carbonate or bicarbonate or ammonium
45 formate or ammonia with, possibly aqueous, formic acid,
subsequently cooling the reaction mixture, filtering the



45 formate or amonia with, possibly aqueous, form c acid, subsequently
cooling the rpg.agt:,‘isgrg m xture, filtering the PF 53829 2 resultant slurry and
drying the resulffant filter cake and recirculating the filtrate. A

di sadvant age of the abovenenti oned processes is that, per nole 5 of formate
formed by the reaction with the basic conpounds, in each case one nole of
formic acid is consumed. This is becaus@ as is known, it is precisely the
prepar ati on oksscbraentslatred, and hhtying tbe saaswhet afiledd ywakehyodd ous, formc

acid, which ir8carcPr£3Gess twbi £indeqel.res extensive equipnent, and is costly
and 10 energy-consum ng. Thus the abovenenti oned processes, based on the
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cat al yst by 25tdrstvdlust-iaddednchaiddi mgabbreniextaosdve ceqhioneptabnd grieat e t o
produce the destlgdanetedlerforomdaifionni c acid mixture. It is an object of
the present invention, therefore, to provide a process which no | onger has

t he abovenenti oned di sadvant ages, i es it _possihl.e to epare acid
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formates, whigh conprises 40 (a) partially hydrolyzing methyl formates with

water; (b), separating off by distillation nethyl formate and nethanol from
the reactich mixture obtained in process stage (a), formng a stream
conpri si ng f GeFMen aRRRl ig3¢iRAt¥e 10554 757.9 teaches preparing metal

formate/formic acid mixtures by carbonylating the corresponding
metal hydroxide to give the metal formate in the presence of
water and a catalyst, removing the water and the catalyst by

25 distillation and adding formic acid to the metal formate to
produce the desired metal formate/formic acid mixture.

It is an object of the present invention, therefore, to provide a
process which no longer has the abovementioned disadvantages,

30 which makes it possible to prepare acid formates on an industrial
scale in high yield and high space-time yield, with
simultaneously high flexibility with respect to composition and
with the use of readily accessible raw materials and which
permits a simple process procedure with low capital costs and low

35 energy consumption.

We have found that this object is achieved by a process for
preparing acid formates, which comprises

40 (a) partially hydrolyzing methyl formates with water;

(b) separating off by distillation methyl formate and methanol
from the reaction mixture obtained in process stage (a),
forming a stream comprising formic acid and water;

45



PF 53829 3 gﬁ) S??éerti ng the stream conprising nethyl formate with or

W t hout neth F m t he process stage (b) by 5 (i) reaction with a basic
conmpound having a pKa of the conjugate acid of the appropriate dissociation
state of 2-3, neasured at 25C in aqueous solution, in the presence of
water, and 10 (ii) renmoval of the nethadol by distillation, into a stream
conpri si ng f eeypatenvend inat ehe sitkaqd ronpibs itid1Ghetthgl St m@ivec @tiphi it ng form ¢
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and 15 water fromthe process stage (c), formng a mxture conprising the

acid formate and vvater Aci d formate are co un and mxtures whi ch
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charge of the chttbn 5t rHg §e§§‘f’%£%n8} EYa@ﬁ%ﬁlﬁF Bt mic acid based on
the 30 ford®ate anion. The nolar fraction of formic acid based on the

format e anion y istgenatakbhy ¢opni®i@y formdd: amdefvetea] yarfdrom 0.05 to 20,
particularly preferably from0.5 to 5, and in particular fromO. 9 to 3.1.
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appropriate contain other components, for example other salts,
additives or solvents such as water. Generally, the acid formates
can be represented by the formula

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

where M is a monovalent or polyvalent inorganic or organic
cation, x is a positive integer and indicates the charge of the
cation and y gives the molar fraction of formic acid based on the

30 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
particular from 0.9 to 3.1.

35 The nature of the inorganic or organic cation M** is in principle
not critical, provided that this is stable under conditions under
which the acid formate is to be handled. This also includes, for
example, stability toward the reducing formate anion. Possible
inorganic cations are the monovalent and/or polyvalent metal

40 cations of metals of groups 1 to 14 of the Periodic Table of the
Elements, for example lithium (Li*), sodium (Na*), potassium (K*),
cesium (Cs*), magnesium (Mg?*), calcium (Ca?*), strontium (Sr?*)
and barium (Ba?*), preferably sodium (Na*), potassium (K*), cesium
(Cs*) and calcium (Ca?*). Possible organic cations are

45 unsubstituted ammonium (NH4*) and ammonium substituted by one or
more carbon-containing radicals which may also be linked to one
another, for example methylammonium, dimethylammonium,



nore carbon- (‘Pg.ntsa,lsalgng radi cal s which may al so be |inked to one another,

for exanpl e nmethyl anmoni um di net hyl ammoni um PF 53829 4 tri net hyl ammoni um
€t hyl ammoni um di et hyl anmoni um  tri et hyl anmoni um pyrol I'i di ni um

N-net hyl pyrrol di nium  piperidinium Nnethylpiperidiniumor pyridinium 5 A
carbon-contai ning organic radical is an4nsubstituted or substituted,
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exanple, in EP-A 0 005 998 and EP—A 0 017 866. The hydrolysis is generally
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0.5 to 2.0 MPa absolute. Reaction apparatuses which can be used are in
principle all ggté%ea;?gar atuses which are suitable for reactions in the
l'iquid ph | es "are stirred tanks and jet |oop reactors. Preference
is given t0 the use of a cascade reactor. 40 Generally, it is advantageous
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25 In the inventive process, in process stage (a) processes which
are known per se for hydrolyzing methyl formate can be used. A
general overview of known and industrially relevant processes for
hydrolysis is given, for example, in Ullmann’s Encyclopedia of
Industrial Chemistry, 6th edition, 2000 electronic release,

30 Chapter "FORMIC ACID, Production”. Other suitable hydrolysis
processes are also described, for example, in EP-A 0 005 998 and
EP-A 0 017 866.

The hydrolysis is generally carried out at a temperature of from

35 80 to 150°C and a pressure of from 0.5 to 2.0 MPa absolute.
Reaction apparatuses which can be used are in principle all
reaction apparatuses which are suitable for reactions in the
liquid phase. Examples are stirred tanks and jet loop reactors.
Preference is given to the use of a cascade reactor.

40
Generally, it is advantageous to carry out the hydrolysis in the
presence of an acid catalyst, since this significantly increases
the hydrolysis rate. Acid catalysts which can be used are the
formic acid which is formed or additional catalysts. The

45 additional catalysts can be of homogeneous or heterogeneous
nature. Examples of heterogeneous catalysts are acid
ion-exchangers, for example polysulfonic acids or



45 addi tiona cgggh sts can be of honbgeneous or heterogeneous nature.
Exanpl es of eterogeneous catal ysts are acid ion-exchangers, for exanple
pol ysul foni ¢ acids or PF 53829 5 poly(perfluoroal kyl ene)sul fonic acids (for
exanpl e Nafion(r) from Du Pont) and exanples of honpgeneous catal ysts are
strong inorganic or organic acids, such as sulfuric acid, hydrochloric
acid or aIkypelywuhnﬂibytemlﬁxmane)auﬂﬂsnldfachdsngéaeom&mQAEaNyEianSﬂiba used,
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process St3gf by z%lifhtu DREERCR S, IDEBE G B BREBEAs WaCh 5. The

reaction m xEQPeABIN apked M%rﬁettﬁé(lpﬁ‘?m%erh}ér 8f yah ki shieds bﬁoﬁfﬁgﬁqe§§§
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use of an excess of water, water. 30 Preferably, the aqueous reaction

m xture com&hé%faﬁomlsoofﬁn&%% fpﬁﬁateecwo%gy Pr&d %reaﬁgx?f{rpmh% to 12
mol % for articul ? ferab yofr ol O 12
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and water. Mebbyhte flaTRhE RAbrREBAROLE &AL RBNEri Padid RE BLémbE. I @y ed
toget her 12% and particularly preferably from 0.15 to 0.3.

The reaction mixture obtained from the partial hydrolysis thus
comprises unreacted methyl formate, formic acid, methanol and,
owing to the preferred use of an excess of water, water.

30 Preferably, the aqueous reaction mixture comprises from 5 to
15 mol%, particularly preferably from 8 to 12 mol%, formic acid,
from 3 to 10 mol%, particularly preferably from 6 to 12 mol%,
methyl formate and from 6 to 15 mol%, particularly preferably
from 8 to 12 mol%, methanol.

35
Process stage (b)

In process stage (b), methyl formate and methanol are removed by
distillation from the reaction mixture obtained in process stage
40 (a), forming a stream comprising formic acid and water. Methyl
formate and methanol can here in principle be removed together in
the form of a stream or separately in the form of a stream
comprising methyl formate and a stream comprising methanol.
Generally, methyl formate and methanol are taken off separately
45 or together in the upper part of the column. The stream
comprising formic acid and water is generally taken off from the



t he form of or separately in the formof a stream conprising

net hyl fornate an a stream conprising nethanol. Generally, nmethyl fornmate
and nethanol are taken off separately 45 or together in the upper part of
the colum. The stream conprising formc acid and water is generally taken
aff fromthe PF 53829 6 bottom Preferdhce is given in process stage (b) to
the joint rdmtah. Frefegencanisoiyensiingpnetdsd stegenilr) armd tiret haivd . The
desi gn and opemavaDrodfa tsheedinStdrgrdisiag S&f MM flosmpté N@id Imethandependent on
the conposition of the streamwhich is fed and on the desired purities of

the two prodygt ﬁ%éf roc%ngpgfgtggt qekﬁénéfg¥illgt§oh égﬁhﬂﬁagfbgfiﬁhfiiy am

skilled in the ar n process
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(b) is convertheddpyixed pugatieoreirthe swpapidussnpgsunamhandgaa pXa of the
15 conj ugat e detedmbiied him appnopt ivaiye byti 850se atkidnedt ah et a28,. neasured at
25C in aqueous solution, in the presence of water, and (ii) renoval of the
met hanol by into a streamconprising formate and water. The
basi c corrpou(r%J| %Elag%)ggéuagdel'd% ef erably has a pKa of the conjugate acid of the
appropri at¥ di ssoci ation state of 2--3.5, 25 particularly preferably z9, and
very parti culTr Pyopess ditagry (alo, therrea§aaledccatpr2§en9nmatjuéoé@reet%tww The
basi ¢ conpound @anhbdet ofethianol gfwnnc thie proces< stager ¢b) Tiwe doagsectedripound
can be a salt or a covalent compound. The conjugate acid of the appropriate

di ssoci ation state g tk_'ngn agidg Lopged %n%%ggl hg‘ﬂg;gtl 0pgOfo@ 30 proton
(H). Int event that +a98&Ne al gy be

e basi
represent et by the BPH%? l%kgaAgh@a erPger?%t%oAlfsﬁ) %EJfCHe SHRER %é
speci fi ed under (| )‘“eéﬁﬂr%‘l%t 27 °Ci HyragseEso F°B+fg1a>rﬁ'clanﬂ?ﬁt RY&SFERGEt Pl
charge "a-". The comatagatand acid of the appropriate dissociation state is
t hus HA(a- 1)-. The 40 appropriate dissociation equation defining the pKa to

be consideredijs aschelhovs:s McAndinds1 byttaibtildation
20
into a stream comprising formate and water.

The basic compound to be used preferably has a pK; of the
conjugate acid of the appropriate dissociation state of =3.5,

25 particularly preferably =9, and very particularly preferably =10,
measured at 25°C in aqueous solution. The basic compound can be of
inorganic or organic nature. The basic compound can be a salt or
a covalent compound. The conjugate acid of the appropriate
dissociation state is the acid formed by formal addition of a

30 proton (H").

In the event that the basic compound is a salt, this can
generally be represented by the formula

35 MX* A= (I1),
where M and x have the meaning specified under (I) and A is an
inorganic or organic anion having the charge “a-”. The conjugate
acid of the appropriate dissociation state is thus HA(2-1)-_ The

40 appropriate dissociation equation defining the pK, to be
considered is as follows

HA(a-1)- e pa- + gt (I11).

45



45 PF 53829 ;F égaaae event that the basic conpound is a coval ent conpound
B, the dissocialtron equation defining the pKa to be used is as follows 5
HB+ B + H+ (1V). Exanples of suitable basic conpounds are the salts M+aAa- X
(1), where Mk+ is a nonoval ent or polyvalent netal cation of a netal as 10
descri bed above and Aa- is an anion as Fisted in Table |la and also the
coval ent conpoutitgs eBeas that ethel baFabl eondounti5i2Oa 25ovaledd d4Ompabide B, a:

Possi bl e ani ené dassoefiasibh adhuathasi Geﬁﬂ‘l‘ﬁl}%uﬂﬂé prd topkasuée@aisiagd at 25C

i n aqueous selyid.n) of the conjugate acids of the appropriate dissociation
states. Anions Aa-Conjugate aci dPKa Hydroxi de (OH)Water (H20)14.0 Carbonate
(C032-) Hydrogen carbonate (HC03-)10.3 Hydrogen carbonate Carbonic acid
(H2C03) 6. 45( HC03-) Bor at e {B3033=YHydr ogén bér at® (HBB2-0¥)14 Hydr ogenbor at e
(HBO3 -)Di hydrogen borate (H2BO3-)> 14 Di hydrogenborate (H2BO3-)Boric acid
(H3B03) 9. 3 Phosphate (PO4 -) Hydrogen phosphate (HP042-)12.3
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the covalent compounds B as listed in Table 1b.

Table la: Possible anions A2- of suitable basic compounds and
pKas (measured at 25°C in aqueous solution) of the
15 conjugate acids of the appropriate dissociation
states.
Anions Aa- Conjugate acid PKa
Hydroxide (OH-) Water (H,0) 14.0
20 |Carbonate (CO32-) Hydrogen carbonate (HCO3-) 10.3
Hydrogen carbonate . ]
Carbonic acid (H,CO3) 6.4
(HCO3™)
Borate (BO33-) Hydrogen borate (HBO32-) > 14
Hydrogenborate (HBO32-) Dihydrogen borate (H;BO3) > 14
25 Dihydrogenborate (H;BO3-) |Boric acid (H3BOj3) 9.3
Phosphate (PO43-) Hydrogen phosphate (HPO42-) 12.3
Hydrogenphosphate Dihydrogen phosphate 7 5
(HPO42-) (HyP04") '
Formate Formic acid 3.8
Acetate Acetic acid 4.8
30 Propionate Propionic acid 4.9
Oxalate (C,042-) Hydrogen oxalate (HC,;047) 4.2
2-Ethylhexanoate 2-Ethylhexanoic acid > 4
(C4Hg—CH (C,Hz) -COO~) (C4H9—-CH(C,Hs) -COOH)
35
40

45



( CAH9- CH( C2Hpg - g (CAH9- CH( C2HS) - 000H) 45 PF 53829 8 Table |b: Possible
coval ent bases as” sui tabl e basi c conpounds and pKas (neasured at 25C in
aqueous solution) of the conjugate acids of the appropriate dissociation
states. 5 10 15 Coval ent base BConj ugate aci dpKa Amroni aAmmoni und. 3

Met hyl ani neMet hyl anmoni uml0. 6 Di net hyl aki neDi net hyl ammoni unt0. 7

Tri met hyl am hadke bt hy| Boasibdadc@vatent brteeHl Mg amibablertsic compounds

Di et hyl ani neDi et hyl ammondna bk, 9 (hidshutebast nesid ehhyb@esamNisent@idn) of

Pyrol i di nePyrollidiniungle 3oh5 Nﬁ&t@"d@&w Obkdtﬁl@h&d&bm‘u% rdﬂis%ewm!& 3

Pi per i di nePi peri di ni uml1, %te yl pi peridi neN- Met'hyl pi peri di ni uniO.

Pyridi nePyridiniunb.3 Pre erably in the inventive process, the baS|c
conmpound uged is 20 lithi um hydroxide, |ithium hydrogen carbonate, |ithium
car bonat e, sjodi ufchgtienikitdse Bodi um hydiCogengaie omiat e, spdi um e&Eebonat e
pot assi um hydmowndle@, pot assi um hydiagesniaar bonat e, potass|um carBonate,
amoni um car befalygamateToni um hydr ogretkyrda@oat emand/ or — apmoni ai0.6
particul arl yDAmet By & eSO UM nydT meé‘l@]y1%QQmeudb hydrogen cafc'po;nat €,
sodi um car. ho 1ﬁetﬁ§ﬁéﬁ$ﬂeUWlnyOFOXIgglmeﬂﬁﬂgaﬁbﬂﬂﬁﬂyaroge Carugngle
pOtaSSiunﬂeaﬁﬁﬁyféﬁlﬁguu(ﬂ dImonT o, Etﬂy5hm#§nhhMU|dlly pre E1dUIy03PUILHﬂ

hydr oxi de, - Sofi I EaERarat e pot assru RydrenyHy ands or potassiin
The mannor | HABERE Rty aet e comatiie BAAIIASE e conckal ;'{“10“5 te—3p

i nportant i Pygeliiding: | Hﬁﬁ%é&waﬂ—ﬂdd&din cnlid i:quid ’
gaseous f 1N'£1€t%MLBY%?H&P§H‘Fp ARy E TR IRt anpes mi%e sol ut{ on.

Exanpl es ZFISe RipeTAdINS i on in the fOPHPRSHPI¥Bueous sol ut|ons ($brl exanp|e
aqueous sol utN-¥asbpirinerigirgl i neNalleshyipiperidhmem a water) 180l the foprm
of solid congoyadsne (for exanpl e poRMeidingfut he al kali netal salft-8), in the
gaseous

Preferably, in the inventive process, the basic compound used 1is

20 1ithium hydroxide, lithium hydrogen carbonate, lithium carbonate,
sodium hydroxide, sodium hydrogen carbonate, sodium carbonate,
potassium hydroxide, potassium hydrogen carbonate, potassium
carbonate, ammonium carbonate, ammonium hydrogen carbonate and/or
ammonia, particularly preferably sodium hydroxide, sodium

25 hydrogen carbonate, sodium carbonate, potassium hydroxide,
potassium hydrogen carbonate, potassium carbonate and/or ammonia,
and particularly preferably sodium hydroxide, sodium carbonate,
potassium hydroxide and/or potassium carbonate, in particular
sodium hydroxide and/or potassium hydroxide.

30
The manner in which the basic compounds are added is generally
not important in the inventive process. They can be added in
solid, liquid or gaseous form, as pure substance, as a mixture of
substances or as solution. Examples are the addition in the form

35 of aqueous solutions (for example aqueous solutions of the alkali
metal salts or ammonia water), in the form of solid compounds
(for example powders of the alkali metal salts), in the gaseous
state (for example gaseous ammonia). Preference is given to
addition in the form of their aqueous solutions.

40
The order in which the starting materials are added is also
generally not important in the inventive process. Thus it is
possible, for example, to charge the basic compound in solid or
liquid form (for example as aqueous solution) and then to

45 introduce the stream comprising methyl formate in liquid or
gaseous form. It is, in addition, possible to charge in liquid
form the stream comprising methyl formate and then to add the



state (for exanple gaseous ammnia). Preference is given to addition in the
formof thei ppagygpys sol utions. 40 The order in which the starting
materials are added is also generally not inportant in the inventive
process. Thus it is possible, for exanple, to charge the basic conmpound in
solid or liquid form(for exanple as agueous solution) and then to 45
i.ntroduce the stream conprising nethyl Formate in liquid or gaseous form

It is, in add?$i®rFompeysd bl taéldéﬁa‘?'ge it iisi ghvEcuslnr mlsheressiddin eofpri si ng
met hyI for maie pardtichéartwhed@d cthetPRudB82Fofeshasts bedagpoandied muaddi ti on,
it is obviouslyardageopssstdlmdide thé fielaimCUbmpr V4IGTY ﬁeﬁﬂﬁiiﬁiﬁi&%epéﬁ)@ess

i's being cargh,ﬁdoagqtc coRPYaY Q0¥ auolLoNbi ne the stream conprising nethyl
formate an e basi c conpound continuously. 5 The molar ratio of methyl

formate to the basi ¢ conmpound is to be set advantageously in the inventive
process st oi ERF IMEAT E&F1Y,Of MFAhYT sterraisy tPnthadtisdcngRfBPuthdsS £RePadded
met hyl formaset advacttegeptdly Ha sHdethtrgiivec prporssl steigbtoretaricaliiyt h t he
10 reaction shat cid avebay im sgicheat henmed GAPOORE Ngidedr fatRy RNfbrma@ker . The
critical par?@ﬁ%éﬁ wi@h LRé SaddedMBakid Scd oﬁ%g lﬂeéc63¥d35CQQHi@K“€ﬂ@t of the

basi c Conggun? O(Etlon\,\@tgtjcgla&'f?etr}? %O %lve 508 I On dslkgt ??rr\nM%C anldead by

addi tion rreasured at
25C in 15 aqHéB"d’s s’%‘FuFFbﬁl %ﬁarB@eF%ﬂkeﬁ? ﬁf‘bsajc?:d'fmtt 19h et th
pot assi um hydebxd daviigatery ofs tb&sbést@mﬁéndpr@f éfmmycasmeafﬁ allétl o of
met hyl for matieédpetiazssionns bytdrsoxhdehoiedd by adtidtben athesenensitce this
corresponds tgnifiatleObBBls OMhieh BatassigkD ofof gRt feadBddHar t2btc HAO pKa =
14 When nasagslldliloachnoale, n)-% sisgd as.dasi %ocgg@&sgkd Lgf Rl y @ 25
nolar ratio o r mat ot assium onat eliﬁé'fiz e ch sen
S hoe 1 he CoRPHESRI AV B t9oche SPES i b et 367 Rl 2, -
10.3 pKa = 6rgt}qxg§ methyl formate/potassium hydroxide of l 0 is to be

chosen, since this corresponds to the formation of potassium

formate:

20

OH- + HY —=——— H,0

pKy = 14

When potassium carbonate is used as basic compound, preferably a
25 molar ratio of methyl formate/potassium carbonate of 2.0 is to be
chosen, since the conjugate carbonic acid is dibasic:

CO32" + H* ————

_— HCO3~
pKy = 10.3
30
HCO3~ + H* ——— H,CO3
pKsy = 6.3
35

Deviations above and below the above stoichiometric addition are
also possible in the inventive process, however. Thus, in the
event of a deficit of basic compound there is the risk of
incomplete reaction of the methyl formate and thus the risk of

40 contamination of the methanol, which is to be removed by
distillation, with unreacted methyl formate. In the event of an
excess of basic compound, the resultant stream would, in addition
to the corresponding formate and water, still contain the
residual basic compound.

45



H2CO3 35 Dev lgxtgg@ggabove and bel ow t he above stoichionetric addition are

al so possible in e inventive process, however. Thus, in the event of a
deficit of basic conpound there is the risk of |nconplete reaction of the
met hyl formate and thus the risk of 40 contam nation of the nethanol, which
iis to be renoved by distillation, witRQnreacted nethyl formate. In the
event of an Texcessinof obawdtercawpbendsed Ha tbeuitentt iser paovewulish tha
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basi ¢ conpouwdtemral t hough it is also possible to add pure water. The stream
conpri si ng methyl formate S generally reacted in 10 process stage (c) with
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conprising nsi&e'édufrer Hﬁéepféssmrrecegszeﬁ@gey( €YoMid fpsSabdl bwsd userpesnd in

the presenceppl mrrb o £BCH P5 Qi NdBRERGED Lle;
nmet hanol Iﬂr?;féﬁbq gﬁ?Tve §r §8e§n1)%/q# ?) ﬁanorﬁi lg)y g '?f%wl?tron can

therefore raPﬁ&ﬁ‘ Tee t ake pl ace before, during
or after said reaction. Preferably, the rret hanol I's renoved by

di still ati onThegesdegion oh, the safean, comind siaacneétyl ISrimea irhereeehanol is
renoved by dssidd |(@t)i ahitbedaid baksiaf ¢@iipdmiddinr eRetpr@zenca §f ivatep! ¢s ahl
reaction appgraidisAs GalePendesRdokOfhe tGVRACHE ORetMAinel By €aSdHitialk ok OF
reactions Z?hTﬁgerénl?qglldoP ‘%an'c:s’ia 'c?j? %Tfi 24 BH? 3akgeand Ji&t haop

reactors. nol 1s renov ere In $ 'se arate step,

30 customari H’:’V‘?Ihtlé’ed%??ﬁsa't |16’np(‘561’ e 57 ?‘Fﬁ/ foy g
particul ar pRreter &ide reagiih ?éef?é?ﬁ)\blrn@h?h@eﬁ%%%éls E?m%‘f%dc |b|YI ation
t oget her wi t Aisedldtatignt begether with, or after, said reaction.

25 when the methanol is removed by distillation before or after said
reaction, in principle, all reaction apparatuses can be used for
the reaction which are suitable for reactions in the liquid
phase. Examples are stirred tanks and jet loop reactors. The
methanol is removed by distillation here in a separate step,

30 customarily in a distillation column.

In the inventive process, particular preference is given to
removing the methanol by distillation together with reacting the
methyl formate with the water and the basic compound, with

35 conversion into the stream comprising formate and water in one
column. On account of the lower boiling point of methyl formate
compared with water, in this case the stream comprising methyl
formate and methanol from the process stage (b) is advantageously
added below the feed point of the water and the basic compound.

40 Since the methyl formate and the methanol ascend in the column
and the water and the basic compound flow downward, the column
has a region suitable for said reaction. The methanol ascends and
can be isolated overhead. Since methyl formate is generally
prepared by carbonylating methanol, it is particularly

45 advantageous to recirculate the methanol isolated overhead as
feed stock for the preparation of methyl formate, the
recirculating methanol in this variant by all means still being



met hyl for nmape Wh the wat er and the basic conpound, with 35 conversion
into the stream corrprl sing formate and water in one colum. On account of
the | ower boiling point of methyl formate conpared with water, in this case
the stream conprising nethyl formate and nethanol fromthe process stage
(b) is advantageously added bel ow the ¥ked point of the water and the basic
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nmeasure, a nUhe meqgdsprgonesidamatecdimguiouhel@apohificatioh paet coff tdepondi ng

formate is aksoume iy ed. pirdsreldeepessaraxér@aﬂedeages&imuenﬁh&mnlﬁakcatl on
part of the e991'n I@z%%QmQﬁn%Pa\@e%, orf Pf L€atO% ‘Qté%g At ernals, for

exanpl e Thar man | at e ap I at ext reactj an

vol une. V\Hg ﬁC% nervr?zf‘lmr eacl% %ﬁ%VS?E?T{%né} r\é gr-‘a‘éd"°1“ffﬁel§t?1é°"rﬁ4§ ‘be
saponi fi ed | $"%i $HRAAMTOf Perﬁétmuéa?arms AitRdrann ST th6i APV af & de
stream t akeobfiitilek peinheviexterside strean itereapparfadisoantefexkdyraek to t he
colum at a suhtabdre apparatus land Hedcbatiexio ahet Belyires@nt s@ieadleon, both
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manner knogn ggg &%&setdo E%a{‘] %ée {led in the art. 25 Process stage
s st g? e 'strea

(d) I'n proces mcorrprlsmgtheformc acid and the
wat er from process sta e éb) and the stream conprising formate and water
f rom pr ocess Theagelym) l&r egHnsichdd, af BRIy kKAoBD MK tANSECBBRPriSitAgsehe
aci d fornmat esantlleditier th&hersequence of addition of the stream containing
formc acid and the water from process stage (b) and the stream conpri sing

t he 25 Process stage (d)

In process stage (d), the stream comprising the formic acid and

the water from process stage (b) and the stream comprising

formate and water from process stage (c) are combined, forming a
30 mixture comprising the acid formate and water.

The sequence of addition of the stream containing formic acid and
the water from process stage (b) and the stream comprising the
formate and water from process stage (c¢) is in general not

35 critical in the inventive process. In particular, it is possible,
and may be advantageous, to subject the stream comprising the
formic acid and the water from process stage (b) and/or the
stream comprising the formate and water from the process stage
(c), before they are combined, to a concentration in formic acid

40 or formate. In particular, the removal of a portion of the water
present by evaporation, preferably by distillation, may be
mentioned for this.

45



formate and yat gr38f2r90m process stage (c) is in general not 35 critical in
the inventive process. In particular, it is possible, and may be

advant ageous, to subject the streamconprising the formc acid and the

wat er from process stage (b) and/or the streamconprising the formate and
water fromthe process stage (c), bef ol? they are conbined, to a

concentr at i ofempefatyrec aadi grel$swre fforntlhe.cdmbipangi tulmroceshestagmmval) of a
portion of theenwgémdrallfyenontchit ivapocahéiLlylr ehey adte/ doybahsdidd at i on,
may be nentigpgd-{Qird BieSerdr PRrP3I8E% kihg LePPEL AL & 2RdoR! §5URe for the
combi ni ng i nop?o&ggsab%toqgg (d) are generally not critical. Generally, they
are conbi ned af a terrperaf’ﬂre of fromO to 150C and a pressure of fromO.01
to 0.3 MPZ absolute. 5 The appar atuses used can in principle be all
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appropri at e, afrer st eaatilieoisri neddia dnisqtih dtph dsiequddt bhademdridanedéus renoval of
a volatile coppesgifatebXaBpl £Sacdi®nst il €6k t18RKSd pEEse W ilt®ORi h€ACdRIoBsand
colums. In gLl Py Il vhadl 50 RABSHOLE, (BanbIMBI AE 1A 0G SLLEATS BY

their nmeetjn In _a pipe dvan eously .having a daownstream m xi-ng
section. 13 88?@?%?ﬁt°1ji%t Pd &t nS‘OSng"[‘%;’%/ OGOnb?nbsI % RBSStREAM® in the
apparatus i §oRhiedh S tHOagt RIS Pit Ehe LT imasitdngdWiLinTide PAPRt ur e obt ai ned
by conbi ni ng atihensidgezarmlyohpyisg rag doles tfeamrind xaopdseadidnhe Inaddditioom t he
process stagat(h) &b toesiblé eNceabRhé St thide st o &M & raRdeVap i ftugm
process stagqn_(ghictgcgmriidsggig heaGikd EOr M@ den.the formof an aqueous

t

sol ution, 1250 W or without previously precipitated acid formate as solid.
Dependi ng ©n requirenents, in this form it can be packaged, A stored,
transported FRE/ BEXHUYE] OPSAIBFHrIpPTPEN$RE rifleafEBREM dTomRFd&dnd |+ ddi ti on,
the acid forfereicaarise ahdr thervatercénomathel processostaasd (3 sod i thepy
downst ream psacess cirgpisiiy thefference asd giatemr Eoom prardeast stagevhiogh, in
process stageofnflisdd JtHeNGcSE T ESHRLRMRAI ShEJrRE o 05 A1 £qRhud 8hth e wat er

from the gy %‘Eﬁ?o?tv?lgc%o(l?) g%‘é\gﬂﬁxltqsqgr 8)3%&%{&%@059% %dr%‘é{%[a §§M% id cul ated

fromstep (1v), is.concentrated | or __an,evaporator renoval
of water by #g{ep%r}ﬁ iOn T AP SR Sat F@aﬁﬁ”v%if&]fn\f\/aétp? PEeB2FE %t ep (i)
by stored, transported and/or used for appropriate formulations or
uses. In addition, the acid formate can be further concentrated
or isolated as solid by downstream process steps.
25

Preference is given to a variant in which, in process stage (d),

(1) the stream comprising the formic acid and the water from
the process stage (b), together with the mother liquor
30 recirculated from step (iv), is concentrated in a column or

an evaporator with removal of water by distillation;

(ii) the stream which was produced from step (i) by
concentration and comprises formic acid, water and formate
35 is combined with the stream comprising the formate and

water from the process stage (c) forming a mixture
comprising the acid formate and water;

{iii) solid acid formate from the mixture comprising acid formate
40 and water obtained from step (ii) is precipitated by
crystallization and this is isolated; and

(iv) the resultant mother liquor is recirculated to step (1).
45 The column or the evaporator in step (i) is generally to be

operated in such a manner that a portion of the water fed can be
taken off, for example overhead. The remaining stream comprising



concentrati oppagggsgnmpri ses formc acid, water and formate 35 is conbined
with the stream conprising the formate and water fromthe process stage (c)
formng a mixture conprising the acid fornmate and water; (iii) solid acid
formate fromthe m xture conprising acid formate 40 and water obtained from
step (ii) is precipitated by crystallizZetion and this is isolated; and (iv)
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tenperature itsé¢he range from -20C to +80C, and preferably fromOC to 60C.
General ly, the 25 amount of product crystallized out increases with
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in all known ap arat yses icularl

advant ageousi§ u¥an e’f‘é’?’ re%e\/lpﬁﬁcé%? adefsd‘rgﬁa?gg pWﬁegH@ % ey AR F%e in
the desired EBRPARLATOAD R SPHIOMIDY IHSITes SRR HotYas §PEm di fornate ( HOOOK
HCOOH) , sodi gnyswhlflarznanen(ird(:@@naleﬂcm—l)at sotenperaturef onnblte range from

-20°C to +80°C, and preferably from 0°C to 60°C. Generally, the

25 amount of product crystallized out increases with decreasing

temperature. The crystallization can in principle be carried out

in all known apparatuses for this. Said embodiment is

particularly advantageously usable for removing acid formates

art,

which can crystallize in the desired composition. Relevant
30 examples are potassium diformate (HCOOK -+ HCOOH), sodium
diformate (HCOONa -+ HCOOH), sodium tetraformate
(HCOONa + 3 HCOOH) or mixtures thereof. The formates or acid
formates which are crystallized out are generally removed by
customary and known methods, for example by filtration or
35 centrifugation.

The mother liquor which is produced in the crystallization of the
solid acid formate is recirculated in step (iv) to step (i).
Since this still comprises a considerable proportion of product

40 of value, this thus also ensures its isolation. However,
alternatively, it is also possible to use the value present in
the mother liquor in a different manner, for example by direct
use as solution.

45 Likewise, preference is given to a variant in which, in process
stage (d)



(HCOONa 3 H g9§ M xtures thereof. The formates or acid formates which
are crystallized out are generally renoved by customary and known net hods,
for exanple by filtration or 35 centrifugation. The nother |iquor which is
produced in the crystallization of the solid acid formate is recircul ated
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(i) upstream of th&Pdcidtigmsodidt i fopBrhe oS iSeLagRanpl e by j 0i ning two
lines, or 15 they can be conbined in a separate m xing apparatus, or in the
col um or thehevapdrsaireams f @din exaephBivéd iinveteppat ptupstteeds. offhthecol umm or
: Eet evapor at ealﬁr]gh t%hxepeh(a,l evaSor0R1eT akby é}&tneqe Qpei@itrﬁ%g' @wéup{h&;,rragﬂer 4
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known and cuprodwet. tIn phobecwlar [ladthe ifsdagipn of the acid formate by

means of melt crystallization, a lower water content generally

25 from =1% by weight is set in the bottoms product. Said procedure
has the advantage of a certain concentration of the stream
comprising the acid formate. The water withdrawn from the column
or the evaporator is advantageously recirculated to the
hydrolysis stage in process step (a) and the excess taken off

30 from the process. The column or the evaporator is designed in the
manner known and customary to those skilled in the art.

The spray dgranulation, spray drying and melt crystallization
procedures are generally known to those skilled in the art, in

35 which case the precise design and procedure can be carried out in
the customary manner. The abovementioned methods can also
particularly advantageously be used for removing acid formates
which can be crystallized in the desired composition. Relevant
examples are potassium diformate (HCOOK * HCOOH), sodium

40 diformate (HCOONa * HCOOH), sodium tetraformate
(HCOONa * 3 HCOOH) or mixtures thereof.

Since in the spray granulation, the spray drying and the melt
crystallization, advantageously an aqueous acid formate having a
45 low water content can be used, generally, also, only a small
proportion of condensate or free amino acid is obtained.
Depending on the amount produced and the residual concentration
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general ly prepared jn the formof thei solutions, qr crystalline.as
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the process beéiesidddrt example aobades hymibslagsi-s reactor (A). Cenerally, the
two starting materials are brought to the desired inlet tenperature in a

heat exchanger preytivied1fasy THawartdtdcAnbhew chardihnpdt £ sEpRceky. The
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whi ch reacti gn . . . . : .
ormate and water comprising formic acid which is recirculated

from the process are added to the cascade hydrolysis reactor (A).
Generally, the two starting materials are brought to the desired
inlet temperature in a heat exchanger premixed (as shown in the
30 flow chart) or separately. The reaction mixture originating from
the hydrolysis stage (process stage (a)), which reaction mixture
comprises unreacted methyl formate, water, formic acid and
methanol, is fed via line (2) to the column (B) in which the
reaction mixture is separated by distillation into an overhead
35 stream comprising methyl formate and methanol, and a bottoms
stream comprising aqueous formic acid (process stage (b)). The
overhead stream comprising methyl formate and methanol is fed via
line (3) to column (C). In addition, the aqueous basic compound,
particularly preferably potassium hydroxide solution, is fed to
40 the column (C) above the inlet point of the stream comprising
methyl formate and methanol via line (5). Methanol is recovered
overhead from column (C) and is preferably recirculated for
repeated preparation of methyl formate by carbonylation. At the
bottom end of column (C), a portion of the water is withdrawn and
45 recirculated via line (6) to the hydrolysis stage. The bottoms
product obtained is an aqueous potassium formate solution. The
stream comprising aqueous formic acid from process stage (b) is
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via line (11) to the coI um (D).
In another particularly preferred embodiment, whose simplified

process flow chart is shown in Figure 2, the process stages (a),
(b) and (c) are carried out as described in the above

30 particularly preferred embodiment. The stream comprising the
aqueous formic acid from the process stage (b) is fed via line
(7) and the stream comprising the aqueous formate solution from
the process stage (c) is fed via line (8) to the column (D). The
column (D) is advantageously operated in such a manner that the

35 bottom product obtained is a concentrated mixture comprising
formic acid, formate and water having a water content generally
from 0.5 to 30% by weight. A portion of the water fed is
withdrawn from the column (D) as overhead product in the form of
a formic-acid-containing water stream and is recirculated via

40 line (13) to the hydrolysis stage. A portion of the water stream
comprising small amounts of formic acid can here optionally be
withdrawn from the system via line (12). The bottoms product of
the column (D) is fed via line (9) to an apparatus (E) suitable
for spray granulation, spray drying or melt crystallization. The

45 resultant solid acid formate is withdrawn via line (10) and can
be dried and/or compounded, for example in optional following
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into methyl formate, methanol and a stream comprising formic
acid and water, which column is connected on the feed side to
the reactor (A);

30

(c) a column (C) suitable for saponifying methyl formate with a

basic compound and for removing methanol by distillation,
which column is connected on the feed side to the column top
of column (B) and has above said feed an inlet point for the

35 basic compound; and

(d) a column (D) suitable for removing water from a stream
comprising formic acid and water, which column is connected
on the feed side to the column bottom of column (B).
40
A suitable reactor (A) is, for example, a stirred tank or a jet
loop reactor. Preference is given to a cascade reactor. The
reactor (A) is designed according to the manner customary and
known to those skilled in the art.
45



conprising nmethyl formate, formc acid, nmethanol and water into nethyl
formate, met pgnghgagd a stream conprising formc acid and water, which
colum is connected on the feed side to the reactor (A); 30 (c) a columm
(C suitable for saponifying nethyl formate with a basic conpound and for
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off crystals of the acid fornmate, which apparatus is connected on the feed
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(F) and caloum (Phich apparatus is connected on the feed side to the column

bottom of column (D) and to the column bottom of column (C);

(f) an apparatus (F) suitable for separating off crystals of the
acid formate, which apparatus is connected on the feed side
25 to apparatus (E); and

(g) a connection line (11) between apparatus (F) and column (D),
which connection line is suitable for recirculating mother
liquor.

30

The apparatuses (E) and (F) are designed in the manner which is

customary and known to those skilled in the art.

Furthermore, the preferred apparatus is an apparatus which, in
35 addition to the abovementioned features (a) to (d), comprises

(e) a connection line (8) between the column bottom of column (C)
and column (D), which connection line is suitable for feeding
aqueous formate; and

40

(f) an apparatus (E) suitable for spray granulation, spray drying
or melt crystallization, which apparatus is connected on the
feed side to the column bottom of column (D).

45 The apparatus (E) is designed in the manner which is customary
and known to those skilled in the art.
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ani mal nut ri BFBW-RY0 RGP OPI &G oRPRI PR OmSPErESt of i $158 n St P8R ar
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breeding sows and growing/finishing pigs.
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Very particularly preferred mixtures for the preferred use of the
acid potassium formates prepared by the inventive process as

25 additive in animal nutrition and/or as growth promoters for
animals are the following two compositions:

Mixture 1 Mixture 2
(% by (% by
30 . .
weight) weight)
Potassium diformate 20 to 60 60 to 99
Sodium diformate/tetraformate 20 to 50 ——
Calcium formate 0 to 25 0 to 28
Dessicant (silicate or starch) 0 to 4 0 to 4
35 |wWater 0 to 5 0 to 5

Very particular preference is given to the use of the inventively
prepared potassium diformate as additive in animal nutrition
and/or as growth promoter for animals in the form of a product of

40

composition 98.0 +1% by weight potassium diformate,

weight silicate and 0.5 +0.3% by weight water.

45

1.5 +1% by




Mxture 1 M
to 99 Sodiuﬁ

R E

(% by (% by wei ght)wei ght) Potassium diformate20 to 6060
te/tetraformate20 to 50--- CalciumfornmateO to 250 to 28

Dessicant (silicate or starch)O0 to 40 to 4 WaterO to 50 to 5 Very particul ar
preference is given to the use of the inventively prepared potassium
diformate as additive in animal nutriti®h and/or as growth pronoter for
animals in the formof a product of 40 conposition 98.0 t1% by wei ght

pot assi um digbormgig, 1.5 1% by weight silicate and 0.5 0. 3% by wei ght
water. 45 PF 53829 20 5 W claim 1. A process for preparing acid formates

i.ses a) partially hydrolyzing_nethyl formates wi.th water; (b)

gre - By PRI 168 BYeREA T SPOMnETarabes VRLER SRR £ he

xture obtained in process 10 stage (a), formng a stream

conpri sing forni(e)aprdtaadly watdeply{o)g cenhglt fowgnates witkamteenpri sing

met hyl formate with or wthout nmethanol fromthe process stage (b) by 15 20

(i) reaction wthasRasher GRMBRYNEy hed 1918 PER feHyhe oGl acid of

the appropriate dissgciation o%t?ﬁg §gaé>.3h measur e %t.gqgjbp aﬁugous
an&jfliT Feh QP8 T h e heE RSRET by

whi ch conpr
separatin
reaction

sol uti on,

in

t he

presence o1 Wwa

er,

di stillati®n, into §t28%retm EORPLPSihF HFEARBE L RINE WRGt EPTMihACAd) 2R nbi ni ng
the stream conprisi mgtéorm c acid and water 25 fromthe process stage (b)
and the stream conprising formate and water fromthe process stage (c),
formng a nixtq@?

clainmed in claiml,
formate %ﬂ? the water are
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EBAPEE SilYY thBesffd 4h TRMPRE 81 R hatdl 8l fornath RLGRESS as
MDRL & Pn&}:'hlﬂrr%ggeflpcfnp%%%s prafesd 298 463)p) e Mt hyl

(1) reaction with a basic compound having a pK; of the
conjugate acid of the appropriate dissociation
state of =3, measured at 25°C in aqueous solution,
in the presence of water, and

(ii) removal of the methanol by distillation, into a
stream comprising formate and water; and

combining the stream comprising formic acid and water
from the process stage (b) and the stream comprising
formate and water from the process stage (c¢), forming a
mixture comprising the acid formate and water.

A process as claimed in claim 1, wherein, in the process
stage (a), the methyl formate and the water are fed in a
molar ratio of 0.1 to 1.

A process as claimed in claims 1 to 2, wherein, in the
process stage (c), the removal of the methanol by
distillation and the reaction of the methyl formate with the
water and basic compound with transfer into the stream
comprising formate and water are carried out together in one
column.

A process as claimed in claims 1 to 3, wherein, in the
process stage (d)

(1)

the stream comprising the formic acid and the water
from the process stage (b), together with the mother
liquor recirculated from step (iv), is concentrated in

2 Drawings



nolar ratio g& Q ézgo 1. 3. Aprocess as clained in clains 1 to 2, wherein,
in the process g age (c), the renoval of the nmethanol by 35 distillation
and the reaction of the nmethyl fornate with the water and basic conpound
with transfer into the stream conprising formate and water are carried out
together in one colum. 40 4. A proces&dlas clained in clains 1 to 3,
wherein, in the processcliuageofdin 45apoyratbe witteawmooaprosiwagetrheyf orm c
acid and the water fr@mdinaapiesess stage (b), together with the nother
liquor recirculated fromstep (iv), is concentrated in 2 Drawi ngs PF 53829 5
21 a colum or ?{li)evagg)er at.or vvi‘%\ic[ er&oval of. el er by _dist.l %ati on; (ii)

t he stream whi ch'was produce&a‘?‘r_om S eﬁs( Pfo%ﬁl/ con@gnf‘F%‘fi i BXd conpri ses
formic aci @, water andOFEYELEIPR FUhISCRRILHFST Hf AFE CseF EAmWaS#pr A8%ng t he
formate and water fronfermater deesomzingfewity the rtdgam cempatisiagcdheri sing
the acid formate and wedmiatel@ndiwajersdlriosl 8ké brideesBt etid®d)hEoinkidire
conprising acid fornahgand wWeheti A kRdal I®MBRe(hhd WaterPr €Ci pitat ed
by crystallization and this is isolated; and 15 (iv) the resultant nother
liquor is recirculated to step i%baS. A process as clained in claips 1 to
3, whereid in prJcJe)sss"]s]tdag"El?d§° s £3M( Fhe (T LT RGBT HPEh&° HY ocess
stage (b) conprising tfernater and wrier @bgained waraay saad (he) ditsream fromt he
process stage (c) conppredipgtihedfloy natyetantlitdtcionabend tlise iconbbheted;o form
a mxture conprising thiggacid formate and water in a colum or an
evaporator with renoval of water by distillation; and

15 (iv) the resultant mother liquor is recirculated to step
(1) .
5. A process as claimed in claims 1 to 3, wherein, in process
stage (d)
20
(1) the stream from the process stage (b) comprising the

formic acid and the water and the stream from the
process stage (c) comprising the formate and the water
are combined to form a mixture comprising the acid

25 formate and water in a column or an evaporator with
removal of water by distillation; and

(ii) solid acid formate is separated off by spray
granulation, spray drying or melt crystallization from
30 the mixture obtained from step (i) comprising acid
formate and water, and this solid acid formate is
isolated.

6. A process as claimed in claims 1 to 5, wherein, in process
35 step (c), the basic compound is sodium hydroxide, sodium
hydrogen carbonate, sodium carbonate, potassium hydroxide,
potassium hydrogen carbonate, potassium carbonate and/or
ammonia.

40 7. A process as claimed in claims 1 to 6, wherein the acid
formate prepared is acid potassium formate, acid sodium
formate, acid calcium formate or mixtures thereof.

8. A process as claimed in claims 1 to 7, wherein the acid
45 formate prepared is potassium diformate, sodium diformate,
sodium tetraformate or mixtures thereof.



(ii) solid a? ?'ate is separated off by spray granulation, spray drying
or nelt crystal I5| zafion from the m xture obtained fromstep (i) conprising
acid formate and water, and this solid acid formate is isolated. 6. A
process as clained in claims 1 to 5, wherein, in process 35 step (c), the
basi ¢ conpound is sodi um hydroxi de, sod#®m hydr ogen carbonate, sodium
carbonat e, p8tasanumpdarditosgi ey plpmaassgumhycﬁog'g'enesaasbmianeedpm aslsiims
carbonat e and/ or1 asm®hicdmp4fsing:A process as clainmed in claims 1 to 6,
wherein the acid formate prepared is acid potassiumformate, acid sodi um

formate, acid cal(gémp I&(J{?oh Rii%&&fér SfEPeﬁ %mé‘ I?(_gét éﬁf%ogﬁa Ia| ned

inclaims 1L to 7 erern or mat pre are assrum’

di f or mat e, >sodi um di for mate, sodi umtetraformate or m xtures thereof. PF
53829 22 9. An #épparatumrod Bpr ephratlg derds¢rpyadtias B¥ @istildddtiancd ai ns
1 to 8, conprising: éayeam rcoaptdsifd)mesihyllabbendter, Hpdmbdt yading nethyhol
formate; 5 (b) a col Hpa &@ersuhtabfh@tﬁyqr foeRataf Iﬂ&hﬁﬁo@&ﬁd ld ati-egma
stream compr i sing mephyl, {aRleen OT4UiG Ak tuedBl ARGk A0thpRLEr N0

thyl f th t ,
ER AV cgﬁwé%% §8H EREAN COTHE! 20 W elieaaqid and vater

colum (C) suitable for saponifying nethyl formate with a basic conpound
and for renovi ng(aet harolunyy (Cdi stitdkdte dor swpati fydhgmetlsylc domeetedviorh t he
feed side 15 to the gopasit tceppoiind it ¥olBreddbreidinmedhan€l 33i d feed an

inlet point for the aeémlcaqqegunaman%agmﬁdis acd;ﬁlquad(Q) e rabhes
rem)wng ter from I’ISI orm a

re%rg&um umn Caln cgveer 's \Ms] g e<:i:OI um
connected on the to ?%e Io )t o)

appar atus as cl ai rredaf‘n ‘E‘:]l |1?1°9ntc5?1’i)r"1h§ H@s?% ‘{%‘)Poé.‘ﬁ apﬁ%ﬁ1 at us (E) sui tabl e
for crystallizing acid formate, which apparatus is connected on the feed
side to the col yan boténmmof(Dgosuitalle) fandrémoiig @atkermt ot hostoéam col umm

(O; 30 (f) an appar gbmsridfings¥biabd eandidr an@pRa@dd NGneth &sMsdalis of
20 connected on the feed side to the column bottom of column
(B).

10. An apparatus as claimed in claim 9, comprising

25 (e) an apparatus (E) suitable for crystallizing acid formate,
which apparatus is connected on the feed side to the
column bottom of column (D) and to the column bottom of
column (C);

30 (f) an apparatus (F) suitable for separating off crystals of
the acid formate, which apparatus is connected on the
feed side to apparatus (E); and

(g) a connection line (1l1l) between apparatus (F) and column
35 (D), which connection line is suitable for recirculating
mother liquor.
11. An apparatus as claimed in claim 9, comprising
40 (e) a connection line (8) between the column bottom of column

(C) and column (D), which connection line is suitable for
feeding aqueous formate; and

45



the acid for § ich apparatus is connected on the feed side to

appar at us (E?B ’h‘g\y?g) a connection line (11) between apparatus (F) and
colum 35 (D), which connection line is suitable for recirculating nother
liquor. 11. An apparatus as clainmed in claim9, conprising 40 (e) a
connection line (8) between the colum $dttom of colum (C) and colum (D),
whi ch connecti on(f) neniapmadatabl ¢Ef cruitfabédi figr axprequgréouymiien, anprdp PF

53829 23 (f) an apparpints drEmesdi ¢ 1f0kasPSRY WlidRUbBbdMusSREAY drying
or melt crystallizat Egﬁheé’\é@dc? nAPRAT LS slige £8 th%‘iuﬂﬂdﬁ%]cecoﬁnegg 8bfgnd O

t he col um bottom of 9I D) 5 12. The use of the acl mat es prepared
as claimed in clains to 8 for preserving and/or acidifying plant and/or
animal matPerials. 10 13. The use of the acid formates prepared as cl ai med
inclainse 1 1Re 8héoese rdathagabidviesimeses lgrephireduse ofaimed aoi dldigrsnit es
prepared as cl ai gedgiforClpaieddriing Gndl/a8 adididdiihigvelamt aid e animdl i on
and/or as growt hpdpepipmoters for animals. 20 25 30 35 40 45

10 13. The use of the acid formates prepared as claimed in claims 1
to 8 for treating biowastes.

14. The use of the acid formates prepared as claimed in claims 1
to 8 as an additive in animal nutrition and/or as growth
15 promoters for animals.
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