-PF 53729 1 MRPI2® i ons conprising, avast one diformate The present

I nvention relates to coated preparations gonprising at |east one diformte,
and to the use of these preparations. 5 ACid formates and net hods for
Jpreparing them have been known for a very long tinme. Thus, Grelins
Handbuch derPrapanations corh@risinghatrieast oBe diferdiaté on, nunber 21, pages 816 to
819, Verlag Chem e GibH, Berlin 1928, and nunber 22, pages 919 to 921,
Verlag Chenmie GvbH, Berlin 1937, describe the preparation of sodium

di format e arhelftesdnt mvention tnates fonsaaéEprapardtionPtorhpribirPat &8t bRk @ﬁ%ﬁnaﬁ‘é‘d
potassiumformate in formc acid. The crystalline diformates can be
obt ai ned by a"Gviethe ¢S pfdhesarpreparations.or by evaporating of f excess formic
acid. DEg424017 discloses the preparation of acid sodium formates of
varying acid content 15 by introducing sodiumformate into aqueous formc
aci d in the Adighfaspatestandnbetiods faripseparmggherohars peenlknowi forst edrg |argntinte

of the Aroy it CREhed AL 58 ai5aictiRd Ciibple. SERon, Ryt 2hchiteR o
pot assi um f @18ebed! ¢ Merlag Gﬂﬁrmr;é ;&ﬂbﬁdeﬂlias?ZQi agd aﬂgm@t ag,Sba@Esﬁafgamwaze, in
90% strength,form.c acid, w gdaornation of carbon dioxjde. The

cor r espondi gf@@lr&w“ﬁﬁf"%’ %‘Eﬂ"&ﬁﬁgﬁ ‘#fcﬁli’%/g\eaqrfe??é??rbﬂ{ S@-’@,@GW@Q@W

di scl oseg t ke pBfeBRRAdIIIMatf by 8istol¢iAg R6dAofmatR! did Sssim Fntiatdir ffmic
carboxylic acid with a basic conmpound of the required cation in aqueous

sol ution. 2%cithjde gnystabing dipenatas sanlse aptatar v owerpg e teraperpiuse ©r by
conpound in | .~ aglkd amoni um car boxyl ate sol utions. US
4,261, 755 deég%ﬁrg@@f?ﬁgﬁééggﬁ%ﬁ:%%&% acid formates by a reaction of an
excess of formc acid with the hydroxide, carbonate or bicarbonate of the
appropriate b MY - I SGl . |.on._of S
whi ch conpr itg%h%@sqlgl @gdé({)gsf% gé %\5%%?&&%“0& ba%ﬁg%mr}g fg%‘?é;gés ?{J{ﬁé}glg §aa}cﬁ{m8&]g§]istl um
or anmorfisumbiyontnedueingpseidass farmatesinth agecas foretc aoi hry thecapmtepriate natarahtio.or
bi car bonat e ;.or amoni a.wi th optional |y .agyeous . fgorm ¢ acid, subsequent
cool i ng of tTﬁg cPérgﬁ?c?Wgrﬁrﬁtﬁ'g&?"ibﬁqb}/aﬂ‘? %QOI'PQ,BT%@Q}H"; ng 35 suspension

and drying of the resulting filter cake, and recycling of the filtrate.

According to J. Kendall et al., Journal of the American Chemical Society, Vol. 43,
1921, pages 1470 to 1481, acid potassium formates can be obtained by dissolving

20 potassium carbonate in 90% strength formic acid, with formation of carbon dioxide.
The corresponding solids can be obtained by crystallization.

GB 1,505,388 discloses the preparation of acid carboxylate solutions by mixing the
carboxylic acid with a basic compound of the required cation in aqueous solution.

25 Thus, for example, aqueous ammonia is employed as basic compound in the
preparation of acid ammonium carboxylate solutions.

US 4,261,755 describes the formation of acid formates by a reaction of an excess of
formic acid with the hydroxide, carbonate or bicarbonate of the appropriate cation.
30
WO 96/35657 discloses the preparation of products which comprise disalts of formic
acid by mixing potassium, sodium, cesium or ammeonium formate, potassium, sodium
or cesium hydroxide, carbonate or bicarbonate or ammonia with optionally aqueous
formic acid, subsequent cooling of the reaction mixture, filtration of the resulting
35 suspension and drying of the resulting filter cake, and recycling of the filtrate.



:PF 53729 2 'Prfe5:l7r?ﬁubl i shed German applications DE 101 547 15.3 and DE 102
107 30.0 describe processes for the preparation of formates. Acid formates
have an antim crobial effect and are enployed for exanple for 5 preserving
.and aci difying vegetabl e and animal materials such as, for exanple,
grasses, agriihemnpublished Gaimenapplicatieas DEfON 54716t3 and PECMRSI0FB3000 describe

additive for %ﬁ%ﬁﬁ??@%@’é&ﬂaﬁhﬁ& fow?t%?/ 35337 Al describes ani nal feeds

and ani mal fe con n— 10 di formates, especially
pot assium di formate. WO 97/05783 Al (EP 845 947 Al) describes a nethod of

cooling and preservatiaon of fish .in whi a cooling diumw th formc

aci d and/ or %3%?38? C}Eaé’?r anii'@tg“'{-‘)f.f)b%r%]ee? i @9 sef(ﬁar%iyé%r exmBlge for
enbodi mest , predekvitg Ap aaiaﬂﬁﬁ%%gﬁ{abﬁa anbdadimaf@RRerdl® dudR ad Sicr Olamite,
medi um WD 98/ 19560 (EP 957 690 ) describes a nmethod for producing a fish

feed in whi GASSEENBAIIEHUra) oBfiodHets r O Fieas s falintreatingr bigwastgador esnadditMe fprar e
added to a fi,sfocf ikt s before addition of further ingredients of the
feed and processing to fish feed. 20 WD 98/ 20911 Al (EP 961 620 1311)
describes a nethod for treating wet organic waste in which an agueous

el oyed. 24T AGRTR 00 E SfrbEieBe b B B8 B EluFeOlieBi AR For
grass and agifocoatesirespecipliyosiassiym tifeimaaend fi sh products, and neat

products, which contains at |east 50% by weight formc acid and fornmates,
ammonium tetraformate and 2-6% by wei ght potassi um or 2-10% by wei ght

sodi um i n t vgpOfgmoB788 ANER 84B/970X1 )R chtiesl Dm@Riod%o! cdfingdbrbssri@mionsof
obt ai nabl e accordj ng to EP 0 824 511 131 can be dried in a step follow ng

the product i'8f TWBIER §Looimpmediyn wihtprpicasitand/erraongidigidetrasatts 6t fopider s
and usual |y agRns 8hpidy8aSintdmdemuddiierte 8 tto Bt RbnockiSoxdid &idRfRIeaRd tHenabl e
inthis way are, however, unsuitable for formulation in conplex

subst r at'és. cpplirgIPediud. Cormerci al |y avail abl e di f or mat e- cont ai ni ng
preparations as can be obtained, for

WO 98/19560 (EP 957 690 A1) describes a method for producing a fish feed in which

ammonium, sodium or potassium diformate and formic acid are added to a fish

products before addition of further ingredients of the feed and processing to fish feed.
20

WO 98/20911 A1 (EP 961 620 B1) describes a method for treating wet organic waste

in which an aqueous preparation of the mono- and disalts of formate, acetate or

propionate is employed.

25 WO 01/19207 A1 describes a liquid preservative/acidifier for grass and agricultural
products, fish and fish products, and meat products, which contains at least 50% by
weight formic acid and formates, ammonium tetraformate and 2-6% by weight

potassium or 2-10% by weight sodium in the form of their hydroxides or formates.

30 The diformates obtainable according to EP 0 824 511 B1 can be dried in a step
following the production process. The resulting products are in the form of powders
and usually contain less than 5% by weight water. The diformates obtainable in this
way are, however, unsuitable for formulation in complex substrates.



-exanpl e, unddr 53128 name FORM (tm) for livestock nutrition usually cannot be
I ncorporated into so-called prem xes becaélse aggl oneration and or caking of
the prem x occurs and nmakes further processing of the prem x to feeds

d rrpossi ble. 5 Feeds are produced by preparing so-called "prem xes" or "base
m xes" fromGantraeiciadly avarlabler difosmater contairing prapagtioos gacan bacbtsned)thr wher e
appropri ate, enz nes . a t hen L X] themw th the ot I ngredi ents of
The foed . mRRPE o b aaarrgSorethek ndrtaftgalioraniotbee. o those
obt ai nabl e fﬁcoﬁﬁﬁﬁfetibﬁ@ sbfbaﬁgd Qre%ﬂfe@elzagéé ag?orﬁeraﬂéﬁ’ghé or é&fﬁf@ﬂhés in

aggl oneration and caking, and degradation of the ingredients the prem x.
It is an objpé@MIxECHISANGaakasiuhes diedesaing of B‘tedilﬂf@é( torfegdsrimpossiblewhi ch make
it possihle to incorporate diformates into conplex substrates, for exanple
into animal feeds or prem xes for animl feeds, w thout aggl orreration or
caki ng of trfeedmbsapradecenﬂmprepa@g skecdlted * m'emixqsaot bagé arixes fremedtamims,t hi s
connection far tE;e ot her | ed| ent s ubstrate

o oenced hehl yahe Semel®. Bt and Frad S e Sailien s ar o

the so-cal | gaixing&sen Witk @5e ohsr IRGR NI 6ithe e, hmm&é ofrme dfpeEisn@owheeds.
20 W have found that this object is achieved by the preparations of the

i nvention. ThibeRosanledntfone PBH'@@!?O@%‘F%@F?QC} BIEf @824 §1¢ &Y &va grefiy at i ons
conpri 5'1%9 %sdn@% %ggl@ﬁ'l%raqlbﬁ %mﬁngfaﬁdnfegwsﬁbf i‘h@nn@frb&eaé aﬂflém%z

where X i he tefm "codted preparatTons” includes in
this connectlon aII preparations in which at |east 50, in particular at

| east 70, very aR?erLé.ec?gﬂctﬂ[a:?ge ?{n@érﬁmﬁo?Pc{‘)hogeapsr[apgrgtlorﬁs\ﬁﬁﬁﬁ PHalk¥ i ﬂ'fosan'b%?ﬁt

90, % of the Sur cles o aration i s cov
terms 30 " cdadogmbrate’ cﬁﬂouap&alir&bedrhpbmsubsimt& cbcpreaxanmﬁeelntcsmdmyneedg'nnusl y for

Loot Phe et Breihixes Bt A fatas” Rbdufi AhbR e Rhic ERRAG of e supbitsie'§ElRino.

synonynogs| it is Goparticulpr mthaes"tﬁn mcc&ihecudnrtopm@tdtmlu@grednamenﬂltm ¢campiexhi ch
remai n substanti all XWO%@ Iay unchanged jn contact with cal ci um
t

carbonate, cYRpERd rey Raricylaryimpadant KopRleXnet er f or
the chem Ca'suﬁﬁ?&ﬂ@@aﬂe‘lhé QS-cﬁllécbe'éBé fAfixdsS a§ BRe drvBRfSHati usdd for producing

feeds.
20 We have found that this object is achieved by the preparations of the invention.

The present invention accordingly relates to coated preparations comprising at least

one diformate of the general formula
25 XH(COOR)., where X is Na, K, Cs, NH, .

The term "coated preparations” includes in this connection all preparations in which at
least 50, in particular at least 70, very particularly preferably at least 80, especially at
least 90, % of the surface of the particles of the preparation is covered. The terms

30 “coated", "encapsulated” and "enveloped" are used synonymously for the purposes of
the present application. Correspondingly, the terms coating material, enveloping

material and coating material are used synonymously.

Coated preparations are, in particular, preparations which remain substantially
35 chemically unchanged in contact with calcium carbonate, compared with uncoated



-:C02 The i nvéft P¥2S ncl udes preparations conprising at |east one diformate
of the general 5 fornula XH(COCH) 2, Wner@ Xis Na, K Cs, NH4, and at

t east one coating material. 10 Diformates Diformates and their preparation
:are described in the prior art. The difornmates to be enployed according to
t he i nvent i greparatianst Aipasdrnetef for thexchenical biangecn theodibymatedds the libedation dEP 0
824 511 31 ??jby the processes described in the as yet unpublished 15

Ger man pat ent 4applications DE 101 547 15.3 and DE 102 107 30.0. Suitable
diformates are sodiumdiformate, potassiumdiformate, cesiumdiformte and
ammoni um di fornate.. In referred enbodi nent otassjumdi formate is

enpl oyed as T%ﬁi'?‘fﬁnﬁﬁ? @Cﬂ‘\dﬁs Rrengrations CQWBBEP%?\'F,QNSO&\G(F”SI”T‘%‘Perth,esg‘?ﬁ%ﬁa‘be
enpl oyedsm %X&¢hua th one 20 another. - The term"diformates" is used

herei nafter and includes both preparations conprising at |east one

di formate, and preparations conprising m xtures of said diformates. 25

Coating materials Coaty erJ nGhHiC | oyed are all materials
o AHIGOTOME WH® XIShGIKCER, 10, 88 O

able to cover at |east n parti 70, very particularly
preferably at |east 80, especially at |east 90, % of the surface of

preparations,co | S] Aé t one diformate. 30 Coating materials which
can be enpl &t/geagg(ﬁrte%c%%n% %i ls able to coat preparations conprising at
| east one diformate in such a way that the latter remain chemcally

unchanged in contact with cal cium carbonate. PF 53729 5 A paraneter for a

chem cal chanigq?_ in the diformates is the liberation of CO2. This is
det er ni ned BITYAAS) | owi ng net hod: 20 g each of |inestone and sanple are

fubi ng o a Heabeies aaS R Haesralil aff Y2ris B CPRA A ¥ Pl di iR e
i nverted. Thenpioyearareyrelingftbalskinventinadte nbrainablR(for pxdmpla bgthepdbedser pl at e,

ﬁgg s L ?Z mraﬁts lﬂi'e%c':r%%d?r?%P' 0S Bftp H 1e§§ %(rj b)'/ Hmet phrgcens%gg H(raécr}i%eg ¥n| {hgda%rYet mgublished

15  German patent applications DE 101 547 15.3 and DE 102 107 30.0.

Suitable diformates are sodium diformate, potassium diformate, cesium diformate and
ammonium diformate. In a preferred embodiment, potassium diformate is employed as
diformate. In a further embodiment, said diformates can be employed mixed with one

20  another.

" The term “diformates” is used hereinafter and includes both preparations comprising at

least one diformate, and preparations comprising mixtures of said diformates.

25 Coating materials

Coating materials which can be employed are all materials able to cover at least 50%,
in particular at least 70, very particularly preferably at least 80, especially at least 90, %

of the surface of preparations comprising at least one diformate.

30 Coating materials which can be employed are all materials able to coat preparations
comprising at least one diformate in such a way that the latter remain chemically

unchanged in contact with calcium carbonate.



-is carried cﬂfsa-fzgroomterrperature (20C). The CO2 liberation is neasured
over a period of 200, 600 and 800 m nuteg. Suitable coating naterials are
al | conmpounds 10 which afford coated preparations conprising at |east one
diformate for which the liberation of CO2 is less than 100 m, in
particul ar |A&parameier fooa ghemicalgd@nge imthpalifoimatesis the dssrativraof @6..Mhios CO2,
after 200 m I tr wll choose the coating nethod
dependi ng on db?%gﬁ%%d Wth%i?blllc{mﬁﬁq »@{%?5 enpl oyed. In a preferred enbodi nent,
t he coated preparatlons of the invention are provi ded with a coating

mat eri al ses at le st ne corrpound ted fromthe group
consi sti ng oéoh %82 &?OHHB"WW MRS ats rgixed @éﬁﬁml%”ﬁﬁwwfﬁiﬂsbr‘ﬁ@'@l'§col s
with a n@rbejonabeeadn aradtat vath M@ih?lﬂi a Aleadbmy cﬁﬁ@eﬁ%.&ﬁ).s@ﬂ@d wﬁH%té}S
for exanple, 400 to 10 000; b kyl ene oxide potz%jrrers or copolyners

with a nurrerar@aﬂusm%PW%)Fb%Erle@nemélask ischekenatEPiopoymimorpashakail ar
bl k |
ock copo ymafeyasrgaytrhggggwbgls%ﬁe a&'m A8 nﬁ&%‘sMRﬁi%’l%RB%@ ?n&n,e%&}uemem

substituted po c acid derivati rene elrc acid
copol yners d§ camiedwuhgt pomrtempearatwrs (20°0). &m@p&meramlagmeamrmueaa wei ght

of about 7000 t 000; Vi rrolldon [vin ceta

copol yner < WRRIS! 200 SeacEgaRlit. SR Chuhg FRtena Sis Al SRsbct o 100
000 f) pal vamaﬂ amra@beiedvprédmranmrﬂampnamg@a@esn@iee@iwrmatmr @hrch@rﬁe about 10
000 to 200 ht hal i¢c acid vinyl ug(e{rs % r oxy.

ethylce | I P@é‘@ & 248 'ﬁﬁﬁ%@ﬂ 100dPla fPANAUEE ISy Weu@rﬂ“ﬁ %'dgtpa”§5'36000
to 80 000. I?Essﬁaz,zgst}nn&oﬁzkyﬁer@mtﬁ},%gyl ate polyners and copolynmers with
a nunber average nol ecul ar wei ght of about 100 000 to 1 000 000,

especially ethyl acrylate/ nethyl nethacrylate copol yners and
met hacryl at efigt dkviled 360rNdradif chéddB he/ BEtRg method depending on the coating material
15 employed.

In a preferred embodiment, the coated preparations of the invention are provided with
a coating material which comprises at least one compound selected from the group
consisting of
20
a) polyalkylene glycols, especially polyethylene glycols with a number average
molecular weight of about 400 to 15 000, such as, for example, 400 to 10 000;
b) polyalkylene oxide polymers or copolymers with a numerical molecular weight
of about 4000 to 20 000, in particular block copolymers of polyoxyethylene and
25 polyoxypropylene.
c) substituted polystyrenes, maleic acid derivatives and styrene/maleic acid
copolymers
d) polyvinylpyrrolidones with a number average molecular weight of about 7000 to
1 000 000;
30 e) vinylpyrrolidone/vinyi acetate copolymers with a number average molecular
weight of about 30 000 to 100 000
f) polyvinyl alcohol with a number average molecular weight of about 10 000 to
200 000, polyphthalic acid vinyl esters
g) hydroxypropylmethylcellulose with a number average moiecular weight of about
35 6000 to 80 000.



5 1) polyvi nﬂ:sé"zg?ate wi th a nunber average nol ecul ar wei ght of about 250

000 to 700 000, where appropriate stabilized wth polyvinyl pyrrolidone j)

pol yal kyl enes, especially pol yet hyl enes phenoxyaceti c aci d/fornal dehyde
resin |) cellulose derivatives such as ethylcellul ose,

et hyl net hyl cel [N 85| (medhetytaye pelyinatsoarel cdpplyrrexy witb pyrluerder alerage

bt hal e ny an niREVlatBREr of SR S HE) 11 60 b0, 5 ethyeger abl e o
synthetic waxes oacrglatafinetiyl yethadiylate dogNrmgrs and eahadt|gte/dtRy @ensdieh as

beeswax,- candelill a pax, car nauba wax, nontan ester wax and " 15 °rice germ
oi | wax, spermcetfPON8in, jojoba wax, Sasol wax, Japan wax or Japan

wax substgtut e Obolﬁﬂhmbeﬂﬂﬂwiﬁﬂﬁhﬁbbﬁa@r@d@ﬂn&écél%ﬂe@ﬁt offﬁ?uf’é @}o
gelatin, gelatin derivatives, gelatin substitutes, cas€in, ey, kerati
soybean protein; 23 80Ghere\arRippriate stabilized wish palyvioylpymeliddneacchar i des,

ol i gosacchari d?s, P&%%ﬁ@"f\é\shggd&%%}!gsg&hgﬁhgg ches, nodified starches and
tes,” chi gee

pectins, algin ) fosan, car nans () vegetable oils, e.qg.
sunf | ower, saf fk) opleanoxyanetio asidéormaldeyderngsicorn germ olive, rape (seed),

| i nseed, olive, C e Ol el, oil lmail. r) synthetic
or senisynt het e gﬁqfﬁ@%geé\?dt%%g%n%é%tmc?l ?P&th‘ﬂﬁrgﬁ?hw&%eﬂv'&?é%- or 25
mneral wls s) anmieﬂlgtlcemjllbse,hycdoxmropsﬂmIulesarqyldﬁaxﬁb?byliﬂmwébg?ﬁbale ?Pd
whal e oil t) hardened (hydrogenated or partia rogenated) oils/fats
such as, for exa?ﬁfg‘é’fy‘?%M@H@sﬁflﬁ?\wﬂﬁg???ﬁﬁt@d’h}@@%ﬁrticuI ar hydrogenat ed
pal moil, hydnposiiRardegéthbles epsthatid tatshydr ogenat ed soybean oil 30 u)
| acquer coati ng’i such as, for exanple, terpenes, especially shellac, tolu
S

bal sam Peru b& siinak yageiable or swihetiq wassor caemieallymogified animal.aegetsbten

saturated and nongaxeaich @k HeBswAL cah&shndRak CatridtibaSfhl fohtdredsr sk Md
silicas 1PSF 53729 7

rice germ oil wax, spermaceti, lanolin, jojoba wax, Sasol wax, Japan wax or
Japan wax substitute,

0) Animal and vegetable proteins such as, for example, gelatin, gelatin
derivatives, gelatin substitutes, casein, whey, keratin, soybean protein; zein and
wheat protein

20 p) mono- and disaccharides, oligosaccharides, polysaccharides, e.g. starches,
modified starches and pectins, alginates, chitosan, carrageenans

q) vegetable oils, e.g. sunflower, safflower, cottonseed, soybean, corn germ, olive,
rape (seed), linseed, olive, coconut, (oil) palm kernel oil and palm oil.

r} synthetic or semisynthetic oils, e.g. medium chain-length triglycerides or

25 mineral oils

s) animal oils such as, for example, herting, sardine and whale oil

t} hardened (hydrogenated or partially hydrogenated) oils/fats such as, for
example, from the abovementioned in particular hydrogenated palm oil,
hydrogenated cottonseed oil, hydrogenated soybean oil

30 u) lacquer coatings such as, for example, terpenes, especially shellac, tolu
balsam, Peru balsam, sandarac, and silicone resins

v) fatty acids, both saturated and mono- and polyunsaturated C6 to C24
carboxylic acids

w) silicas



.x) benzoic & W79/ or salts of benzoic acid and/or esters of benzoic acid
‘and/ or derivatives of benzoic acid and/ salts of benzoic acid
derivatives and/or esters of benzoic acid derivatives. 5 Said coating
‘materials can al so be enpl oyed m xed with one anot her. Exanpl es which

shoul d be nent koriedzoit asi analidrsaliobifenzyicac aridjaralsterapf bereroic quid ma/opy| ene

glycols and, in particul ar ol yvethyl ene gl ycol s of varying nolecul ar nass
such as, for exa "g?t'vlgﬁéf 28’8@"% C'?’é@@b@%t,s Ogﬁ?ﬁ‘?or\%ﬁ?@dﬁ‘fﬁ%’%ig?&ﬂb under
10 the propri et arastaraeBenaoid adid Her@filesand Lutrol E 6000. Exanpl es which

shoul d be nentioned of above polynmers b) are: polyethylene oxides and
pol ypropyl ene oxi des, ethyl ene oxi de/ propyl ene oxi de copol yners, and bl ock

copol ymerss @HPesAhgHhatBRaly 8hM¥ise bR %I%d&ﬁiﬂe@%tﬁ%h@@%ﬁ@ﬁ oxi de bl ocks,
such as, 15 for exanple, polynmers which ‘are obtai nable from BASF AG under

the proprietary nane Lutrol F68 and Lutrol F127. It is possible and

advant ageou ' : t | | .ynmers a)
and by of - upeigTiin Bl bo FRAGGH & a0l vl bR by a) BV TS, & 50
50% by wei gholyprastesheaiycobseartd trepartimilayhpolpéthylbre glytals obvaryikg ampéagarwhi ch
shoul d be nentioned of, above po d re. 2oL yvin rral, s Like

t hose nar ket@%s%%\cﬁéia%Péamvgﬁééedkéolﬁggp W@ B%Sﬂ\ﬁﬂﬁﬁﬁ?@mﬁ@éﬁ“f%on
or LUViﬁ)k0|theEfopiri§taIB;0ﬁ§rhbé Buteh & 40D0anidagaeuE 6000.enpl oy hi ghly concentrat ed
solutions of 25 these polyners having a solids content of about 30 to 40%

by wei ght, based on the total weight of the solution. An exanpl e which

shoul d be mMenGhadwRiEh SRELE BB MidnBibRsl HFAlbOUE pElyRkrd B) ard: polyethylene oxides
vi nyl pyrrolidone/vinyl acetate copolyner which is marketed by BASF AG under

C
the 30 proprareralypropyianeyidesdethyiong 2xide/prepyiene Sxide sepolyers apd dlack) e and
particul arly, SRR t ' i |k se
copol yners, cglpagg'%fﬁ 30 tod@8@?@?9%%’%&6ggg?gﬁb?ﬁﬁgﬂg%%"g?m vvgsa%uﬁpmgf t he
sol uti o5 BEfanglampledrolymerhadioh dre ohtainablerfeem BASELAG aindel adreprictandr e:

products l”ﬂ%rrwl? LF%EaHFth%ler-dmf?m exanpl e by Hoechst under the
W Ol . &

proprietary nane t 1S possible PF 53729 8 and advant ageous to
enpl oy sol utions of these polyners having a solids content in the range
0 ,
from about qt its%oéglb/eb%d\/\aedvgr%geous to employ highly concentrated solutions of the
polymers a) and b}, of up to about 50% by weight, such as, for example, about 30 to

20 50% by weight, based on the total weight of the solution.

Examples which should be mentioned of above polymers d) are: polyvinylpyrrolidones
like those marketed for example by BASF AG under the proprietary name Kollidon or
Luviskol. It is possible and advantageous to employ highly concentrated solutions of

25 these polymers having a solids content of about 30 to 40% by weight, based on the
total weight of the solution.

An example which should be mentioned of abovementioned polymers e) is: a
vinylpyrrolidone/vinyl acetate copolymer which is marketed by BASF AG under the

30 proprietary name Kollidon VAG4 or Kollicoat SR. It is possible and particularly
advantageous to use highly concentrated solutions of these copolymers, of about 30 to
40% by weight, based on the total weight of the solution.

Examples which should be mentioned of above polymers f) are: products like those
35 marketed for example by Hoechst under the proprietary name Mowiol. It is possible



-Exanpl es whiffS3%88ul d be mentioned of suitable polymers g) are: 5

hydr oxypr opyl met hyl cel | ul oses | i ke thoseEgar keted for exanple by Shin Etsu
under the proprietary nanme Pharnacoat. anpl es whi ch shoul d be nentioned
of abovenentioned polynmers h) are: alkyl (nmeth)acrylate polyners and
copol yner s \@ngasivantegeous towmpessautions 4f tese polyateosisavirddla Spleisi donteneicathp| es
whi ch shoul tJ ' copol yners are: ethyl

acryl ate/ ma'?ﬁ@fe %@hdggpggé%oiec}%%gw h(?:'rs whi ch are marketed for exanple
under the proprietary nane Kollicoat EMM 30D by BASF AG or under the

proprietary nane. Eutragit NE 30 b oh and net hacryl ate/ ethyl acrylate
copol yners' | RIRgERch %ﬁ?%ﬁgaﬁqn pn ‘grﬁb‘%blﬁﬁﬂgmeﬁ]@ oprietary nane
Kol I'i coats M‘Pﬁd&&ﬁﬁ’ro?}/lrr%ﬁ%eﬂ@o@és Iz tHosterhafkBRAFbOBENISbY SRR BsFuhiédhé
30/ 55 by Rohm Copol yners of these types can for exanple be processed

accor di ng t Préenfietanivams; Riarmacaal. t o 40% by wei ght  di spersi ons. Exanpl es
whi ch shoul d be nentioned of above polyners i) are: polyvinyl acetate 20
di spersions which are stabilized with polyvinyl pyrrolidone and are narketed
f or exanpl e kxadwlestwhicipslpid be meptionarcofladlovérpentionSR palymeny h Ba®Falkg (sol i ds

content of ' | t o ' i 1Sy se of
ani mal , vegéb%@])gérgllrg&g dr%ﬁﬁ%'t%ibagugro Egly@?rsg@ﬁn%?’ aé&é%érnaﬁéla{of a?agrb%; atto "whi ch
may be nment iSpeeific @xamples svhiaghoshoplddss meatidried of suitadpiesspolymdrh abeethy al | ow f or
exanpl e bein i 1able. suitable beef tallowis obtainable under the
ropr et ar y Aarate il méthgitit & SobaliRts WRth 8t H3ng A oh R LOSE DR her
coating nat @rogletaranamgeKdlidoat EMRT 3GIXBYBASFIA®BY aaddrltite ptfogﬂmaﬁ} Bme f rom
fish. 30 Further, ti terials are vvax?s e. g. vegetabl e waxes such as,
for exanpl e, Utr@_aﬁﬁl%a?’q Bivc%&m:@&dr{aﬂbacmﬁse ethYl@é‘%@@? ﬁgB‘P'Ymﬁb“')J',kej'é?ﬁ?n wax or
Japan wax suyRsgkéted 6 exafipleimtal kit Mﬁgﬁétaﬁ/'ﬁnﬁﬁ RBlli¢dd MAE SGOR by BASF AG or
Japanwachsersatz 2909, Kahl Wachsraff inérie) etc.; synthetiC waxes such

as cet yl15paluffenihe pressiesans apme Gui@sit 39456 byrRihm.<epolymeiaef heselnes£atp, CAS
95912-87-1 f508Rafrildlb aeddied w SHE Mvestiont L eﬁp,@l in, PF
53729 9 beeswax,a_shel?gaocwax, sc;():er cgt#fg an 'oghéegn}c?gla{a;) %5\{ ed waxes
such as j o] sisRerons. Sasol wax, nontan ester wax.

Examples which should be mentioned of above polymers i) are: polyvinyl acetate

20 dispersions which are stabilized with polyvinylpyrrolidone and are marketed for
example under the proprietary name Kollicoat SR 30D by BASF AG (solids content of
the dispersion about 20 to 30% by weight).

Fats, e.g. those of animal, vegetable or synthetic origin; examples of animal fats m)

25 which may be mentioned are fats from pigs, cattle and geese, with beef tallow for
example being suitable. A suitable beef tallow is obtainable under the proprietary name
Edenor NHIT-G (CAS No. 67701-27-3) from Cognis.

Further coating materials are gelatin, for example from cattie, from pigs, from fish.
30
Further coating materials are waxes, e.g. vegetable waxes such as, for example,
candelilla wax, carnauba wax, rice germ oil wax, Japan wax or Japan wax substitute
(obtainable under the proprietary name Japanwachsersatz 2909, Kah! Wachsraffinerie)
etc.; synthetic waxes such as cetyl paimitate (obtainable under the proprietary name
35 Cutina CP, CAS 95912-87-1 from Cognis), animal waxes such as, for example, lanolin,



‘Al so concei v%'épg-’?% principle are other coatings fromsolution, e.g. sugar
coating. 5 Consideration may |ikew se be given to vegetable oils q), e.g.
sunfl ower, safflower, cottonseed, soybean, corn germand olive oils,
rapeseed, |inseed, olive, coconut, (oil) palmkernel and (oil) palmoils.
Sui t abl e pal BRESWRY, Hhebaewexispapnecetioandkemicalyumoditied waxessushrasdojaby waane

Vegel ol PR Lefabri k. Suitable rape(seed) oils are 10
obt ai nabl e un g“’tg 'erﬁ%r?tggréfteg{g‘rs{(f nane Vegeol PR 267 from Aarhus Qi efabrik.

Pal m kernel oil is obtainable under the proprietary nane Tefacid Pal mc 90

(CAS No. 57-210- from.Kar.l shamns. . Consi deration | i kewi se be given to
sem synt het i@Q%F?Q)’icePSaB@éT‘ §rincie’s i%ﬁ?n°ﬂ‘ﬁéf’?ﬂt1”8ﬁ§f’ﬁ‘ soi@?c%r PGt §4Q4ricaRYN G
mneral &@ls and/or animal oils s), e.g. herring, sardine and whale oils.

In a prefer rq?d epbodi ment, the coat| nlg mat eri al s enpl oyed are hydrogenat ed
veget abl e oi Y¥S{GeratioR) may digevise 18, gupn de yegetahleails qloe- @ xaunipwer, safflower,

hydr ogenat etofghddtids 868fbeanC 86M. g4 olive A1, ' | BECEH&nut, (oi
babassu, sunflower and saffl owegr oi | s. I20 Pr’(ear?g?srée%' E?/S rogenat ed vné]g’e(?l(gbl e

oi | s i ncl udePapkestseand (i) painhoids. Suitatle pakvs eitsdarsiobtairakde ko esampleainder thee
¢ | SO ' _ ;
Gner fat s HiPRE FRRRPVEG AT RS forf harred CIKLORCANT, [pRRERN o are
sui t abl €10 2% bTairatiy dindgethet praprietgeyt rerhe Veges RRI26F feore AariafseOtidfaprile ridimy ed
ist i ' I h f whi_ch 1 3 I
2 parti oul aniel ol EpnBR-bETSBAN R f o e St B PABR DA R T et ca

veget abl e oid)dropr Kddshiamaist |y in the 0 and ' forns are enpl oyed, especially
those predominantly in the O form The term "predom nantly" neans that at
| east 25% in particular at |east 50% preferably at |least 30 75% of the

crystal s ar eComsidefatioprmaelikeniseliod Yiver Itﬁl%lﬁi_sfnﬁhéf:chc’oﬂs rb,Se.@.a‘htédiiGM| cﬂ}[atrttlength
W a propaortion o nor e

preferred taq, | oy hydr ogenat ed soybean oi ! ) Y

t han 509 iﬁf‘@%@éapﬁm'ﬂ?&?'é’"ﬁﬁawovswai' filsy3r €-9c0eraPg rssrding gad whate, oillss (3
and/or (3" form 35 PF 53729 10 In a preferred enbodi nent, the coated
preparations of the invention are provided with a coating material which
conpri ses atln| daBrefesrRs E@HRRSITRNts dhe ceasding r Bwatarials @mplgyed are hydrogenated

vegetable oils t) including triglycerides such as, for example, hydrogenated cottonseed,
corn, peanut, soybean, palm, palm kernel, babassu, sunflower and safflower oils.

20 Preferred hydrogenated vegetable oils include hydrogenated paim oil, cottonseed oil
and soybean oil. The most preferred hydrogenated vegetable oil is hydrogenated
soybean oil. Other fats and waxes derived from plants and animals are likewise
suitable.

25 The hydrogenated vegetable oils which are preferably employed can exist in various
polymorphous forms which are the o, B and B° form. In a particularly preferred
embodiment of the present invention, hydrogenated vegetable oils predominantly in the
B and B’ forms are employed, especially those predominantly in the f§ form. The term
"predominantly” means that at least 25%, in particular at least 50%, preferably at least

30 75%, of the crystals are in the preferred polymorphous form.

It is particularly preferred to employ hydrogenated soybean oil with a proportion of
more than 50%, in particular more than 75%, in particular more than 90%, of B and/or
B form.

35



.consi sting oPFB8A%%i c acid and/or salts of benzoic acid and/or esters of
benzoic acid and/or derivatives of benzot acid and/or salts of benzoic
aci d derivatives and/or esters 5 of benzolc acid derivatives. Salts of
‘benzoi c acid or benzoic acid derivatives which may be nentioned are al kal i
met al and/ orina Regférrad embodiment, dhe sedted padpabaions io€ thecindentian dara providednwith

benzoat e. be, menti oned sodi um
pot assi um aﬁ% %@éﬂéﬂ{%ﬁ% a@gjl’? z‘%‘a%rgg&ﬂs{ (FASL 987 oqo "}5’8&’8@5?[?&1% ﬁ%gb%g reife
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benzoates b ?rf?{_{) p%’ vatiyes Pﬁ"%%’%?% Aagyer galisf beproip apid serivativies ape/op eiges ¢
aci d deris/atpfRpzobiasil derivath@snenti oned are the 15 esters of benzoic acid

or benzoic acid derivatives with alcohols. Suitable alcohols are both
nmonof uncti onal and bifunctional as well as polyfunctional (nore than 2

hydr oxyl gr%esaf ber%& aah%r Bbﬁfmpéad ﬂéﬁvamé{wh.bnw chﬁﬁﬁ*lﬁg af}% ;ohol s.

Al cohol s havi ng atons are particularly sditab especially
having 1 to @el amdﬁmsalkﬁmamprtbsnmlu salts ofrbgn2oi anith taind mgtmaniem bheaztataol |

et hanol, n-p I | - ol. .

Vet nanol, e NAAERetahsuRMiaR G e Marlishics ot LRy sgBin otheSluafpdd
esters of bmmomemwlmmnmpola%mm bndeatey ate waaﬂcmm/ ;brafeanédi Aikaliheest ers
wi th al cohol s, havi re than _one L oup_.su for exanple

Ol ycol s, an SRR SEaHTcH 87 b8 Menibnesmars sty Sostim Gt adangs oy
triols such b?éhzoét@é iragariem ﬂh)fﬁ@gr@alslunﬂﬁerabﬁfe%fb%n@%drﬁcmhrw%eﬁeﬂeﬂm hyl
benzoat e, ethyl benzoate n- propyl benzoate and isopropyl benzoate, and

et hyl p-hydroxybenzoate, sodi um nethyl p-hydroxybenzoate, propyl

p- hydr oxybergfiaisef beRstis 8t bP Bé’r‘nzdﬂf 5&6’8%?@&2\0%# ma'ﬁfeh%ntloned are the
p- hydr ox benzoate and sodi um et hyl p-hydroxybenzoat é. Derivatives of

benzoi ¢ s49'e of BRfFSIRRAI ahbenFolfard @#I’é’a“\t%dﬂ"“'t aechols. fSwablg algohols are
bstit t
substi t uen Sod?ﬁ' midRBfURERSHR | éﬁ% Emi:fdg%tl?nﬁaé %I%Jeﬁ%s%fegﬁ}!ﬁbhé ‘(ﬁgzestgfélﬂb eraF‘oﬁw

carboxylic acids of the In
aryl, aral kydroups). Suitableaigoholsgrerhotty fineah and bemciosd alqu@awcwts, h@ingBto

v 8§§i”" LG AT RGeS 8 SRR il P R0 C G, xiiflen el o

subst i t uent smay ke GkbniBred ml methareil, etlyarsl, myproparyal risoprbpareii mbutginalcabat, box y |

groups. »4 i-butyl alcohol. Methanol, ethanol, n-propancl and isopropanol are preferred. Suitable
esters of benzoic acid and benzoic acid derivatives are in addition esters with alcohols
having more than one hydroxyl group such as, for example, glycols, an example which

may be mentioned being 1,2 propanediol, or triols such as, for example, glycerol.

25 Preference is given to methyl benzoate, ethyt benzoate, n-propyl benzoate and
isopropyl benzoate, and ethyl p-hydroxybenzoate, sodium methyl p-hydroxybenzoate,
propyl p-hydroxybenzoate, sodium propyl p-hydroxybenzoate, methyl
p-hydroxybenzoate and sodium methyl p-hydroxybenzoate.

30 Derivatives of benzoic acid are compounds which have one, two, three, four or five
substituents on the aromatic ring.
Examples of substituents for the carboxylic acids of the invention include C,-Cg-alkyl,
C.-Cg-alkenyl, aryl, aralkyl and aralkenyl, hydroxymethyl, C,-Cg-hydroxyalkyl, C;-Cg-
hydroxyalkenyl, aminomethyl, C,-Cg-aminoalkyl, cyano, formyl, 0x0, thioxo, hydroxyl,



Preferred bePESPT2%cid derivatives are nmono-, di and
tri-hydroxy-substituted benzoic 5 acids.qfxanples which may be nentioned
are m hydroxybenzoi ¢ acid, o--hydroxybenzoic acid and p-hydroxybenzoic
aci d. Exanpl es which may be nentioned are 2, 4-di hydroxybenzoic acid, 10
2, 5- di hydr oxXB&EAR: amifd, garbexy of irmipieraseyise Rrefetred sithititudnes arelGieCoalidenzoi ¢

acid, 3,5 dirﬁ]% m@lp@n | Ly b | nzoi c acid and
2,4,6-trihy roxy’@enz il.éﬁg&nghﬁ%nrﬁgﬁl%r@:&[géég ituted benzoic acids are
particularly preferred, especially p-hydroxybenzoic acid. 15 In a further
enbodi nent , ' es .can be. enpl oyed m xed with one another. )
Preferred co%%?egbe%en%n%?fca%%'& it%{:'?‘@lyss R8Oy é’eﬂ’%b@f@%’fyés%sbé‘tq%E‘F”L?(?fcng

triglycerd demidssuch as, for exanple, hydrogenated cottonseed, corn, peanut,

soybean, pal | m 20 kernel , babassu, sunflower and safflower oils.
Preferred h ‘?Fat‘"é‘ﬂihvﬂ'@é!t%lnée'wpi‘%él a6 SN ORREN B rAsith L-fdrxybenzoic

cottonseed aidid amflpsQulRAsenbic-acithe nost preferred hydrogenated vegetabl e
oil is hydrogenated soybean oil. O her fats and waxes derived fromplants

and animals are |ikew se suitable. 25 The follow ng tabl e contains
particul arl yg,gidigd! At | matey i in gocm 8? ' :
I NCI range mﬁMﬁa@@e?ﬁlgﬁQSQ%é/-S% ?bﬁ?tl}@'% |Bc %(ra%\l;rzpa g&?&@%@cl\gc'é’
Cogni sCetly| RaidifydeaxgbantoiroacidIrs-dibytiraxpbanzog aaick rd, Grdbgdrox@epedit i B,3
ogni s Edenorg; ; - paregcy ol ' Py i SELNE
266- 945- 8 Pg%%“ﬁfo‘?@?&&%é %%yaroﬁﬁér&o?éca%fd Q%EEA,G tﬁﬂ%rgﬁ%eﬁzmc agﬁ.
Mono-hydroxy-substituted benzoic acids are particularly preferred, especially
p-hydroxybenzoic acid.
15

in a further embodiment, said benzoates can be employed mixed with one another.

Preferred coating materials include hydrogenated vegetable oils including triglycerides
such as, for example, hydrogenated cottonseed, corn, peanut, soybean, palm, paim

20  kernel, babassu, sunflower and safflower oils. Preferred hydrogenated vegetable oils
include hydrogenated palm oil, cottonseed oil and soybean oil. The most preferred
hydrogenated vegetable oil is hydrogenated soybean oil. Other fats and waxes derived
from plants and animals are likewise suitable.

25 The following table contains particularly suitable coating materials

N ¢ it Melting
ame omposition
P range CAS No. / INCH

Cutina CP from ) ) 95912-87-1

) synthetic cetyl palmitate 46-51°C
Cognis Cetyl Paimitate
Edenor NHTI-G from

) triglyceride 56 - 60°C 67701-27-3*
Cognis
Edenor NHTI-V from 67701-27-3*

] trigtyceride 57 - 60°C
ICognis EINECS 266-945-8




-Mel ting NameRfoRBER8 ti onCAS No./ INCl range Japanwachser satzconpl ex mi xture

of wax esters,

Kahl

-mai nl y49 -

55Cr hus

ccedanea Wachsraffineriepalmtic

acid glycerol esters Vegeol PR-267 fronb%™Col zawar 46, 75% Rucawar 70C RHUS
‘CLI EFH Vegeol PR-272 fronm0% Shoguwar FH, 20% 67C RHUS OLI Ehoguwar 41 Vegeol
PR-273 fronmb% Shoguwar FH, 15% 67C RHUS OLI EhgguvMeltidg Vegeol PR-274 Trpnd%
Shoguwar FH| 109MN8M€ ARHUS OLI ERSHEREIIoOm1 Vegeol PR-275 {rogh&wnahasgnar| FH,
5% 67C RHUS| QLI Ehoguwar 41 Vegeol PR-276 fronf0% lu FH, 20% Soyalu @1
65C RHUS OLIVEearsachsersalzed ogoyplaximiffred¥wax ester®5% Soyal u FH, 15% Soyal u 41
65C ARHUS e-esterifijled Vegeol ;278 fronD%, ' I U Al
66C ARHUS gp'ag e-esterifiled Ve eolmdli - 279 fronb% %oya}: 'Hrh%%d@@/me 41
67C achsraffinerie palmitic acid glycerol esters

'Vegeol PR-267 from

25% Colzawar 46, 75% Rucawar

70°C
IAARHUS OLIE FH
Vegeol PR-272 from B0% Shoguwar FH, 20% 67°C
IAARHUS OLIE Shoguwar 41
Vegeol PR-273 from [85% Shoguwar FH, 15% 67°C
AARHUS OLIE Shoguwar 41
Vegeol PR-274 from B0% Shoguwar FH, 10% 67°C
IMWARHUS OLIE Shoguwar 41
Vegeol PR-275 from 95% Shoguwar FH, 5% 67°C
IAARHUS OLIE Shoguwar 41
Vegeol PR-276 from [80% Soyalu FH, 20% Soyalu 41 £5°C
AARHUS OLIE re-gsterified
Vegeol PR-277 from [85% Soyalu FH, 15% Soyalu 41 £5°C
AARHUS OLIE re-esterified
Vegeol PR-278 from 90% Soyalu FH, 10% Soyalu 41 66°C
AARHUS OLIE re-esterified
Vegeol PR-279 from [95% Soyalu FH, 5% Soyalu 41 67°C
AARHUS OLIE re-esterified
Tefacid from
palm kernel oil Tefacid Palmic 90 65°C 57-10-3
Karlshamns
Soybean fat powder
yb P 65-70°C
from Sankyu/Japan
. P-propenoic acid, 2-methyl-,
Kollicoat EMM 30 D thvi est 9010-88-2
methyl ester -88-
from BASF y
polymer with ethyl 2-propencats
) o 25212-88-8
Kollicoat MAE lethyl acrylate/methacrylic acid
Acrylates
from BASF copolymer
Copolymer

Acronal S 600
from BASF

opolymer

Etyrene/acrylic ester




-ARHUS QLI Er PR fied Tefacid from pal m kernel oil Tefacid Palmc

9065C57- 10- 3 Karl shaimms Soybean fat powd 5 fom Sankyu/ Japan 65-70C

~propenoic acid, 2-nmethyl-, Kollicoat EMM 30 D ethyl ester9010-88-2 from

‘BASF pol yner_with ethyl 2-propenoate 25212-88-8 Kol licoat MAEet hyl

acryl at e/ met hacr;“@i c acid Acryl iges f@om BASFciopoMeitieg Copol yner cronal
[
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ster fromB Prmer PR 53729.13 Mel CaSdNe. / INCI

NanmeConposi ianCAS No. /[ I NCI range vinylidenel chl or ®de/ et hyl Di of an 2

S
33

acryl ate rai

BASFcopol yner

B§%§ES§IB)O| y neyinigenegaleridgmeatby hy| enfe/ acrylic acid from

ersi on 3gdfe
from BASF
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Poligen WE 3 ethylenefacrylic acid
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Dispersion 1286 i L
polyethylene dispersion in water
from Paramelt

Aquasil PE 1286
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The coating materials can be employed both singly and mixed with one another. In one
embodiment of the invention, talc and/or aluminum silicates such as, for example,
zeolites, feldspars or feldspathoids are added to the coating material(s). Talc =
Mgs(OH)./Si;,01y, also called soapstone.

it is possible to employ for the coating for example a liquid which is as highly
concentrated as possible and is still sprayable, such as, for example, a 50% by weight
aqueous or nonaqueous solution or dispersion of one or more of said coating
materials. It is likewise possible to employ coating materials in powder form.

In a further embodiment, the preparations of the invention may comprise further
constituents besides the diformates. The choice of the further constituents depends on
the chosen area of use of the preparations obtainable in this way. The following
substances are mentioned as examples of further constituents for the purposes of the
present invention: organic acids, vitamins, carotenoids, trace elements, antioxidants,
enzymes, amino acids, minerals, emulsifiers, stabilizers, preservatives, binders,
anticaking agents and/or flavorings.

In a preferred embodiment, the preparations of the invention may additionally
comprise at least one short-chain carboxylic acid and/or at least one salt of the short-
chain carboxylic acid and/or at least one ester of the short-chain carboxyiic acid and/or

at least one derivative of the short-chain carboxylic acid.

Short-chain carboxylic acids mean for the purposes of the invention carboxylic acids



-pol yet hyl ené’%lﬁ%%?@r sion in water rom Paranelt quasil PE 1286 The coating
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preferred e I ment preparations of t'he indvention nay addi’tionally
conpr i selOat hyéwgpneu’refdmm hydrakimes amiding lamideyoxicheantavtole. at | east one salt
of the short- chain carboxylic acid and/or at |east one ester of the
short-chain carboxylic acid and/or at |east one derivative of the
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parti cul ‘2 f‘% {38 aikden r?éalky aﬁ' ﬁlhéﬁj gﬂ“?@yhcéz% ﬁé’ox@'lﬁyﬁg}'ca'
short - chai n hyardxgakény, mn&aemgr mlctaﬁammcalk@l Wérﬁﬁtﬂrﬁtfyl Wib Shiox&fhydesgl, t han
750. The short-chain carboxylic acids for the Boses of the invention
may have ondNerEqRio, amino, carboxyl or imino groups. Preferred substituents are C1 CB -alkyl,

hydroxymethyl, hydroxyl, amino and carboxyl groups.

20 Examples which may be mentioned of short-chain carboxylic acids of the invention are
formic acid, acetic acid, propionic acid, butyric acid, lactic acid, citric acid, isobutyric
acid, valeric acid, isovaleric acid, pivalic acid, oxalic acid, malonic acid, salicylic acid,
tartaric acid, succinic acid, glutaric acid, glyceric acid, glyoxylic acid, adipic acid,
pimelic acid, suberic acid, azelaic acid, sebacic acid, propiolic acid, crotonic acid,

25 isocrotonic acid, elaidic acid, maleic acid, fumaric acid, mucoenic acid, citraconic acid,
mesaconic acid, camphoric acid, o.m.p.-phthalic acid, naphthoic acid, toluic acid,
hydratropic acid, atropic acid, cinnamic acid, isonicotinic acid, nicotinic acid,
bicarbamic acid, 4,4'-dicyano-6,6'-binicotinic acid, 8-carbamoyloctanoic acid, 1,2,4-
pentanetricarboxylic acid, 2-pyrrolecarboxylic acid, 1,2,4,8,7-naphthalenepentaacetic

30 acid, malonaldehydic acid, 4-hydroxyphthalamic acid, 1-pyrazolecarboxylic acid, gallic

acid or propanetricarboxylic acid.

Salts of the short-chain carboxylic acids which may be mentioned are alkali metal
and/or alkaline earth metal salts and ammonium salts. Alkali metal salts which may be

35 mentioned are: lithium, sodium, potassium and cesium salts. Sodium and/or potassium



three or rmrch'iéVBSxyl groups. The carboxyl groups may be wholly or partly
an ester, anhydride, lactone, amde, imdkc acid, lactam l|actim

di car boxi m de, carbohydrazide, 10 hydrazone, hydrocam hydroxine, am dine,
amde oxime or nitrile. Derivatives of the short-chain carboxylic acids are
short - chai n &altsR\partisulacly gsefamed lkaline eath metaldiaits which-may beomepsorstdre ut ed
al ong the ca crur a S of substituents
of the car boEQPngggP o?ﬁt?ﬁ.‘ ?4%%}%'&8%}3%[#35‘5“%&'@ p%f @Ily g

C2- C8- al kenyh’gagaegUm aﬂs.l kyl and aral kenyl, hydroxynet hyI

C2- C8- hydr oxyal kyl , C2-C8- hydroxyal kenyl, am nonet hyl , C2- C8- ani noal kyl ,
cyano, fornyl, oxo, thioxo, hydroxyl, nercapto, am no, carboxyl or imno

groups. Psef Esteeslofahib short-gRaih %aﬁfoﬁylﬁjac% va'hdﬂyn*nay bBYRErRvHER hRYthe e@% Q|
npl es wh may be nentioned of

d
ShmoP ? gﬂal (rzlaélg??t%iyﬁqi g%alqélo[ﬁar@ Rethy ’ﬁ%‘i’ft-"i“é'ﬁ’”ﬁ'r@d kifgpaionap@savell@set i c
aci d, propi opsIgfunétichal PhSrethdn 2RYdtoxy! @Fédp@) dsd Sgﬁéﬂlé h@oﬁ&b dre bétﬂlﬁrléé’rr I c

acid, valeric acid, isovaleric acid,” pivalic aci oxa acl d, malonic
aci d, sali cyRndbrarhed aleehalsRastiousarly sutahle alsphola bave frgmut ter 10:C atands, in

I d,
glyceric actga TGAOARI 100 1€ Storl? el thicn MaPBe nferfibhéls aBt RERORT i .
aci d, el & di ethacdldn-prgiasik mmamanﬂumutyd:aiacmi,,l -buid aiviobola Predereate rsaglmn 10

i d, d ht
51 e o T BEL B8 on BB~ S s BB
i soni gotl ni calactials hawing triong thaa@nd(;wydlhuxydegr@.mnsucram dor example glycols and an
4, 4 i Qi i 8- 1,2, 4-
Sent anet 11 coPsiRs RERLREY 66 MeBfirsi it 1 HroBR T RS SultFas or sibimple,

1, 2, 4, 6, 7- naglindral. enepent aaceti ¢ 30 acid, mal onal dehyd| c acid,
4- hydroxi/qoht hal am ¢ acid, 1 -pyrazol ecarboxylic acid, gallic acid or
propanet 11 carboxylic acid. Salts of the short-chain carboxylic acids which

may be ment i Prefehrear estérsiané met@A, @thyl&ﬂﬂ/oﬁpl %Kﬁddr%f%@t@@ netal salts and
may oDe

ammoni um salts. Alkali netal salts whi mentioned are: |ithium
sodi um potassium and cesium salts. Sodi um and/ or potassium PF 53729 i's

salts are paglg pwd.canarw péfRi8E i¢dse tﬁ'e?%lds%d?‘cﬁ‘ shits QF&/@J estérslof 1 afﬂy be

mentioned are calcium strontium and magnesium salts, particu ar

pref erably c2fedf @ridaPr@PioRisReid; fumaribacid. saacymg aeidscitic acik las:noacldamarm
carboxyl s aghdsc ¥kgch may be nentioned are the esters with alcohols.
Sui tabl e al cohol s are both nonofunctional and bifunctional, as well as

The use of sodium propicnate is very particularly preferred.

The use of short-chain carboxylic acids which are described as coating materials w) is
25  very particularly preferred.

In a further embodiment, said short-chain carboxylic acids, salts and/or esters can be
employed mixed with one another.

30 Suitable compounds are the compounds mentioned under coating materials x).

In a further embodiment, the preparations of the invention may comprise carriers as
well as diformates. In this embodiment, the diformates are preferably bound to the
carriers. Suitable carriers are “inert” carrier materials, i.e. materiais which show no
35 adverse interactions with the components employed in the preparation of the invention.



_pol yfuncti or2F 5872 e than 2 hydroxyl groups) ones. Suitable al cohols are

both linear and branched al cohols. Partigularly suitable al cohols have
froml to 10 C atons, in particular from1l to 6 C atons. Exanples which
.may be nentioned are: nethanol, 10 ethanol, n-propanol, isopropanol,

n-butyl al cdhisi of cousee.yiecassaon that ther edraeromaterialds gooeptatile forrteé paniollar uses

et hanol , n-pro a I . rther. sui | e, este are esters
with al cohg % Bﬂﬂ@%%’ggﬁbr@%ﬁ {qﬁaﬁqg%ies. h€@?§|§?y‘|’ara?ro&'%?e"?l?cﬁreaé&hf'B?rgéQ'ﬁrﬁﬂde,
gl yclol s, aﬂobrgani? eoadigrs & E\lxbrinpteslrmyb@elnerﬂlmhé@rtﬁ?sdiﬂblg, é’arﬂéomm@lﬁﬁl@a,r?l:olbw
triols such as, for ex e, . cero]. 15 Preferr esters are. net ,
et hyl | - pr @9‘@%%%&93%&#*8@ %frgénlcmompsuaﬁﬁ ang bty molesylar weiaby ofg8nigs ¢
the aci dss angbnfounas lob nafliaicsr symiretie oRbint EkainBle8 Gt buitalie 8w méi6étar weight

propionic acid, fumaric acid, salicylic acid, citric acid, lactic aci

and/ or 20 tiBPFOARICSAHiEr¢ areT3als gyeh af sedumuphioside praitiumearepnate, gogium sufatear | y
preferred. T, : ~Chal r ML | W ' as
Coati ng mat e oy gty SeCRBAGRT aratike of SEs SPVINES'sflFabiiar bl
enbodi nent , siligod divwidas, shightes Qirdiisryddis Examples shbtitablndriganiceearders araninbe

mont i oned uriidap e BB A for Sl Blofet TR Sudoth, e AR

pr epar at itonsstarch tpneducts: dhxampiesntaybec meptioree afchigh eotecakar weidHt oaganit Earriemt es.
In this enmbodingnt, th i formates are preferahly bound to the carriers.
Sui t abl e cartPerare, 4 pelte TRAF I EhctEr i SRBICUaroEOm TP, cioen AP PP
no 35 adver sgount Acckdskewheattttarn becarears pisand Suchnay, Ay etample, Whell MBAI Alel ON
of the inventi F 53729 16 It is, of caqurse, necessary that the carrier

n. )

material is ’B%@e?ﬁr rae3! gpd PgLmeal of prag o MixlYEes thereoh ki | iary, e.g. in
animal feeds. Suitable carrier materials are both inorganic and organic
carriers. Exanples to be nentioned of suitable carrier materials are: |ow

nol ecul al® welghfurthes reepadimert. BegBisParations ol Hies inyaBtian 13y s ise Addilvesht

organi ¢ 5 compaMpsle mbanalibdtancel! widiliBlovs R 'g%dﬁuct ie&Ssith whggmrqe
| ow ol ecul ar wei ght 1norganic carriers are salts such as sodi um chlori de,
cal ci um car Rhaeacteristesiiflaw Bopedies, waleruptalie espacitysand stomgelstatilty ghdditives
silica or sid g Hixfurd@iHeV&st nidiFbe Bised 8% sGEAEPLS: lactose or maltodextrin, based
on cereal or leguminous products, e.g. corn ¢cob meal, wheat bran and soybean meal,
20 based on mineral salts, inter alia calcium, magnesium, sodium, potassium salts, as-
well as D-pantothenic acid or the salts thereof themselves (D-pantothenic acid salt

prepared chemically or by fermentation).

The preparations of the invention may comprise the further ingredients, carriers and
25  additives in mixtures.

The preparations of the invention are normally in solid form such as, for example,
powder, agglomerate, adsorbate, granules and/or extrudate. The powders normally
have a average particle size of from 1 ym to 10 000 ym, in particular 20 um to

30 5000 um.

The average particle size distribution is determined as follows:

The products in powder form are investigated in a Mastersizer S instrument from
35 Malvern Instruments GmbH, Serial Number: 32734-08. To describe the width of the



.silicon di oRFI83729si|icates or silica gels. Exanples of suitable organic
carriers are, in particular, sugars such_as, for exanple, glucose,
fruct ose, sucrose, and dextrins and 10 sfi&rch products. Exanples to be
:mentioned of high nolecular weight organic carriers are: starch and

cel l ul ose prpadwlﬁ sizs dstib@tivon, the vaRiesiof UD(@I0.1)CDVY0.8 éﬁd?b&v (Fgféfe%térmld
ground rice h eat?@ran or cereals neals such for exanpl e, wheat

meal , rye epgg eisyanmbihe ayRERas farticle sige Obﬁhar‘i"%rﬂbqﬁ'f)&ﬂm alslsﬂrrﬂé‘i@é%ﬁ‘ 15 In
a further errbodl ment, the preparations of the invention may conprise
additives. "Additi ves" mean substances which inprove the product
properties such as dusting characteristics, flow properties, water-uptake
capacity an&fgﬂéﬁ%@bpmc&ﬁﬁﬁty Addi tives and/or mxtures thereof may be
based on su%’ars g cfose or maltodextrin, based on cereal or

w@b&

| eguni noBs FIOLRFEES OF Bfaueipg th%HPPa@H@ﬁOfBP%WVQW“SQW@EéﬁPsﬁé‘ﬁ]'Ch 20
gglsteg ogsm G@ﬁlﬂt'ln%?égaﬁglohgﬁr@ubsébuﬁadé%ﬁtfé tmm@awwaﬁmé 09 BRIy M

nt ot henic _acid or the salts thereof t ves
( D- pant ot heragticaltarly Pé%fﬁ"tab%ﬂ{éﬁ?ét 80 especinliyatilgash PO.0% coverednt at | on) The
preparations of the invention may conprise the further ingredients,
carriers and 25 additives in mxtures. The preparations of the invention
are nor nal | YOnenasperi of the pressotohvendion felatee kaapraeess tmmtn.‘rupingg@é prepacdtions

par i o 05 LR lhidHihg s BiGues % RAEHT PR 2t Csfn8oc0” o

The aver age mstefialcl e size distribution is determ ned as foI | ows: The
products in powder formare investigated in a Mastersizer S instrunment from
35 Malvern Instrunments GrbH, Serial Nunber: 32734-08. To describe the width

of the PF 537 #fis frocess, thectaating mwk‘tmsrdwtmne@ana desutAirieasi.ffdepbstted; dn the
D(v,0.5) and m ned aor the quwders and t he aver age

0.9 det
particle si i’é%?\l‘{atf%é)t‘asél%??tgﬁ I{;rgﬁeﬁeﬁ obfhis ype gfa knawafrompthaliieratuse asr ocesses

5 Procesges salirh@incorfdesutilinftilios ipPatekSss. The Prdcabs 8Nthe Mvehlieh inak&nki on are
all those which result in preparations whose surface is at least 50% in

particul ar £0Ssiblgde a?@‘%l%@?ﬁ?@ﬂ ynaterial hp@agenaopsyaad dt desispddayer east 80,
especi al |y apickfRasss. IPe p%tfé@¥%f %!ln‘%ﬁn %ﬁ@@%uﬂﬂf‘naﬁ&?lsme%é%d ih UMRRhhEN
relates to a process for producin prepar ati ons
Encyclopedia of lndustnal Chem:stry, Slxth Edltlon 2000 Electronic Release, chapter
4.1. Suitable evaporators (sublimators) are those described in Ulimann's, loc. cit.,
20 chapter 5.1, condensers (desublimators) described in chapter 5.2, and apparatus
designs and connections are described in Figures 5, 6, 7, 9 and 10, to which express
reference is made here. A fluidized bed may be mentioned as a further possible

condenser.

25 Ina preferred embodiment, the coating material employed in this process is at least
one compound from substance class x).

One aspect of the present invention relates to a process for producing coated
preparations comprising diformates, in which diformates are introduced, where

30 appropriate together with further ingredients and/or additives, into a suitable apparatus
and coated with a coating material, where appropriate with addition of further
ingredients.

Examples of suitable apparatuses which may be mentioned are: mixers, fluidized bed,



"10 of the in35§?7%?1, in which the diformates are coated by desublimation of
the coating material. In this process, tm coating material is sublined
and desublinmed, i.e. deposited, on the preparations to be coated.
Processes of this type are known fromthe literature as 15 sublimation or
desubl i mat i 0?P3YPe ayBS Kugpltealers®iss of the invention makes it possible to
apply the coating material honbgeneously and in desired | ayer thicknesses.
The process of sublimation and desublimation is described in Ul mnn's
Encycl opedi aTh# diforchatesrwhith @iecadvantageouilyintpoladiet foom, (e 2000cridtaking,oni c

Rel ease; chapt a vVapor a S bI imators) are those
descri bed i ngr[\frlpﬂgﬁ%f%gm \nc}h ?Qfm& dgerb@ p?’éé 1eg, 9EEAH or
(desubl i mat Omgig)lordaat?e"sl) kegdfor this papbss mﬁo@uce@lﬂﬁio&lﬁ@@u@b@aqﬁéﬁ’ﬂ#g rbﬁe@%l

: , to which express

connections are &Ea B & in Figures ,
ref erence |s' teeR tuidized bed\or a mixar, Bae difimaies %@'Wt‘?%@ﬂefﬁsﬁpﬁrﬂm'ﬁtmer
possi bl e ganéewrth 8&-chlfecPadditivbs bh& firfiaP RidtdtidHts ﬁl&ﬁsﬂé‘?&{) 36 dIEB. év?é

enpl oyed |n this process is at |east one c ound froms tance c ass X).
One aspect oFF thebkerersteeMoreQelgss wgomsmlﬁegp the poedict LSonventignabexamples

ted t
it oduced,  SREF LR ERE, Pt et Ok AR or b e e et “and or

additiveH) into a suitable apparatus and coated with a coatl ng material,

Lt o ore ook AR o8 oM Bl GBI SRR RS e o
53,729 18 coahorregsombwsrﬁv\d unKag@sdmataee mgheip@ed Hl;leard shieh é@,tfaseﬂdﬂipﬁlftﬁé e .
advant ageou e crystall|ne, us form in the
f orm of adsit%g 'ESP‘%&'?‘?’ %4‘0"@9'8 %e@ ffrﬁ'oéyr' a@dégdmﬁ%a?&’f%)wa% $'or
thi's purposecdatihg gelmesed i nto the suitable apparatus, preferably into a

fluidi zed bed or a mxer. The difornmates are |ntroduced wher e appropriate
t oget her ith so-called additives and further i ngredi ents. Pl owshares,

paddl es, scrgyaiterRativieldshibliy i§ ARG ol RE Drétuct S?&oVérﬁQﬁt%ﬁhérb?&irQ%Htfa nret'1e
product. Conventional exanpl'es are plowshare m xers, biting screw m xers
or simlar a%@gppéqutglggeof are tumbling mixers, drum mixers or the hke Afurther possibility is

to use pneumatic mixers. Mixing of solids is described for exampie in Ullmann's

Encyclopedia of Industrial Chemistry, Sixth Edition, 2000, Mixing of Solids.

20
The coating can be carried out either directly in the apparatus downstream.
Said process can be carried out either continuously or batchwise (in mixers operating
batchwise or continuously as appropriate).

25

It may be necessary in some cases when applying the coating material or immediately
after/before this to add dusting agents such as talc, silicates or the like to prevent

sticking.

30 The metering/addition of the coating material takes place where appropriate together
with further ingredients normally through devices for dropwise or spray application.
Examples thereof are injectors, spray heads, single-fluid or multifluid nozzles, in rare
cases rotating dripping or atomizing devices. In the simplest case, local addition as
concentrated jet stream is also possible.

35



It is also chFsgﬂﬂge to enploy very shallow, box- or trough-shaped designs
having one or nore screws. Further desiggs are high-speed m xers such as,
for exanple, the Turbolizer (r) m xer/coater from Hosokawa M cron B.V.,
.and all types of drumcoaters or coating druns. 15 An alternative

possi bi | i ty Pre aspeachef e presenpinvention relatasdo armsecessifon freduning ceatednt ai ner .
Exanples th ' g s : ' . | A further
possi bili tyﬁrgﬂr?@%s@%%mlﬁ'ﬁ%%ép SJHT%; ‘%‘Fﬁgé (ﬁ).}a?sn(‘;"lE {ggg%ldsﬁ%gg’s%rﬁrﬁed for
exanpl e i n @pprepriateswiiinthecdduiiedich fusther inguedients |intGlaesuitable\app&tatid) ahdi t i on,
2000, M xi ng,of Li_ds, .20, The coating,can be carried out either directly
“n the  apparBIEARS R eode e Srpsom e Belir §EP birkler Ridredond Bonr

cont i nuows! yadaitivesit chwi se (in m xers operating batchw se or continuously
as appropriate). 25 It nmay be necessary in sone cases when applying the
coating material or imediately after/before this to add dusting agents

such as tal qp ok lehftatiRer®of tHkEplob&sy, H iRKiSNEIHid cBhtirgnB@riale pdfidto a
nmetering/addition of the coating nmaterial takes place where appropriate

; P i
toget her  wistiableappeiatyshfdaelan o sebened a5/ rerulih heating ofdke wall otinepwi se or
spray appl i calbpi, or!-:c??atﬁ@&ﬁéﬂ Mkfs’ & AL 6Pt th&HaRical eﬁe?gfﬂﬁﬁﬂ@%ﬂé diformates
singl e-fl ui rmultitlurd nozzles, Thrare cases rotatihg dripprng or
atom zi n§ deandodwre pppropeateifuthasdngredisrts andioa Bdditivistdare added andoamed withed

jet stream itﬁ%ﬁ'lo?tgnBP§§fité?1|ea'00§t$qgrrzmat%%Zgg 19 One aspect of the present

I nvention re €S L0 a process produci ng coated preparations
conprising diformates, in which coating material is introduced, where

appropriate ,\w t addition of further ingredients, . into .a suitghle
P bt e dhohe shibBrRict ot s Soala o AEIRGR T md RSy erit iR o
further ingneeceating ramefiairandpreditket whese appropiate endedi amisult of highi s process,
the initjall olid coating material is put into a suitfble iieppara Li_IS and
el ted o sdPeRRBIFALENSIOY BEY Ip Uit SHBS,OT FORRTAT BPRAIRIUSER (aXAmPIEs are al the

mixers already mentioned as well as low-speed mills and dryers), the diformates and,

where appropriate, further ingredients and/or additives are coated.

The addition of coating materials can take place under superatmospheric, atmospheric
20  or subatmospheric pressure, preferably under atmospheric and subatmospheric

pressure,

It may be advantageous in some cases to preheat or cool the diformates and, where
appropriate, further ingredients and/or additives and/or the coating material (change in
25  viscosity, change in the wetting properties, influence on solidification properties), and
feed in or withdraw heat via the container wall and/or the mixing implements. It may be
necessary in some cases to remove water vapors or solvent vapors. The wetting
properties can also be changed by adding surface-active substances such as
emulsifiers or the like.
30
To improve the coating properties, it may be advantageous for the mixer to be
evacuated and, where appropriate, blanketed with protective gas. This should be

repeated several times depending on the coating material.

35 The addition of the diformates, where appropriate further ingredients and/or additives,



-appar at us or PEB372R shaft or as a result of the mechani cal energy i nput.
The diformates 10 and where appropriate fﬂsther I ngredi ents and/ or
additives are added and coated with the nolten or softened coating
material. In one enbodi ment of this process, carriers are introduced into
the mxer i naRgiehi §32HAI Materiatemap fireauireddaks plate andifferesnsitesdn theeapparatus.
appropriate and, as a result of high 15 nechanical energy input in the sane
or in separate apparatuses (exanples are all the mxers already nentioned
as wel | as | Ohe sifreelcadditionof soatingrpatesals ot bedithiefsds wadezsactorting whas e

iate, f i_nagr.edi ent.s .and/.or,  addi ti,yes, are coated. The addition
SRt L B e R Y RN
or subat nbs ptirepwiser apeayrappligition @fé bepentiteon MqIMERRATS Bisposbdsatont s pheri c

ressure. |t e advant ageous in sone cases to preheat or cool the
gi f or mat es awggxﬁﬁ%‘feé?toﬁﬁﬂwgﬁ Peass) or g dmEerseddn ee RIpeuct Javer dromihe side es

and/ or the coaiughdvdiBlor tHedppardladgeirbR baRw/hfsRfith baié%ﬁﬂ%ﬁg%@t&é&@ opetting

properties, influence on solidification properfies), I'n or

wi t hdr aw heallVidized bedS)cont ai ner wal | and/or the nixing inplements. It may
be necessary in sone cases to renove water vapors or solvent vapors. The
wetting properties can also be changed by adding surface-active substances
such as 1emindg furtbesergbodiment ¢fitee pesentdnventiomtbe prapacatians obtherioyestion ass i t

nmay be adva S : ) XL . . . wher e r.Qpr, ate,
bl )a/mket ed V\mrﬁgpr ot e%ﬁw}éeé]g%éarm%?l}ssﬂls'Hglt']]\dg\éggt’%a%'gg‘eeg?ag%d%%@r@raaﬂﬁg{éidﬁghe
dependi ng orfluidizing gas whighrishetraraiooled wheheappidpriate Suitablehss w;c{)iﬂhgghef,, forher e
i at ingredients and/ or additive PE 53729 and o
cont i ng. mat PERE A bR B Aok Ly ShveronBli nomecisesine
appar at us. Teed &i <brezvitlfdraeldéatiumnh@fcoama-tdrmgﬁgti@raihﬁﬁafﬁ ﬁﬂ’fr]aa i édriké@ésl :SI' hvarl ed
di ta_th equi rement S t t he skilled worker. e
dovi ces s PTEsed Bbs higes bad oSuible Thciia e eeressaay sermneraingi ng
on requi r emesre &knowh fpveedt. above the product | ayer (top spray process) or

are imersed in the product layer (fromthe side through walls of the
apparatus or from bel ow t hrough the bases of apparatuses or fluidized

beds) . The batchwise or continuous metering and, where appropriate, the preheating of the
diformates, where appropriate of the further ingredients and additives, takes place with
20 the aid of the devices described above, which are known to the skilled worker.

For example, the diformates can be introduced into a fluidized bed. They are fluidized
and coated by spraying on an aqueous or nonaqueous solution or dispersion or a melt
of a suitable coating material.
25
Internais known in the prior art which assist defined mixing of the solid to be coated are
beneficial. Examples thereof are rotary displacers, Wurster pipes or else specially
fabricated fluidized bed base geometries (inclination and/or perforation of the base) or
assisting defined agitation of the solid by sensibly disposed nozzles, e.g. tangentially
30 disposed single- or twin-fluid or multifluid nozzles.

The coated preparations comprising diformates may in some cases be produced
advantageously in a combination of mixer and ftuidized bed.

35 One aspect of the present invention relates to a process for producing coated



.10 In a furtfMeP3%bodi ment of the present invention, the preparations of
the invention are produced batchwi se or gontinuously in fluidized beds.
The particles are agitated by the fluidi'zing gas which is hot or cool ed
where appropriate. Suitable as fluidizing gas is, for exanple, air or else
i nert gas (errgparatiensozpenprising difeemates, immrﬁdiwdﬁiolrraaiea as@dispedsdswiicwe feed in

rmer sed | n eREorr i 5ae” BN RALRF infeciot Hrooadiiasch el Gisuiolie Sccnr y

peri pher al s,coating materiats, iand the théhlspﬁimﬁ&ibt‘dimcﬁﬂ tHiE Wi Hrd GivRiéd amat eri ng
and, where a d? riate, the preheating of the difornmates, where
appropriate & further i ngredi ents and additives, takes pl ace with 20
the aid gf the devices described above, which are known to the skilled

wor ker. For exanple, the diformates can be introduced into a fluidized bed.
They are fl UN@Ng&mbogiteent ghthisipnepessit isynoagibisiorthe sifawnates.ovhere appfoptate

solution o BhGRE! diPfirRer AgfRldnts Sad hED!E bEMMIRRATRYR! fofth of EFnelt.

I nternal s kno I'n the priof art a55|s m Xi ng o eso
to be coated are beneficial. Exanples thereof are rotary displ acers

(ol nati o atirfy SurRfad ok eptalorsidihe pidtobere shpeadsifiEa ™ °°
agitation ofdlfbhaatsel ardd \blyersmpprdphatedheﬂ]??mdmg@étﬂéms an@’oﬁzddgm?bémgl ly 30
bt epar at | onesEaRsACal At of SifeelRcoatng maetlh vt Ged e, dsprraaas shained in

advant ageouahrs way bRirpatbmirti and/op dividedeindamewed w shliary SuntbleIoafily aspect
of the present n%venihiegn re{jat es to a process for Frodum n coated PF 53729

21 prepar at i'BH€ PRy Obimelts Arguestances,nhese meting Reinkis Tower tharther sed,
where  appr QRéltisg &lh@&&hé‘@ﬂor\ﬂa‘t& tbtﬂetdi@bemdw Eﬁérﬁﬂ% Wl iy BE Hehtidfsy 1D

nmelts of suitable coating materials, hen di sper si ons obtained in
thi s way'Sar @refas.gearesneils. drids, dpidilike a"Q ||Plﬁ S@h@leewhstﬁmwtbﬁppmpyatpr ocess
it is possi t?hélt:rﬁg? O,H§e di formates, where appropriate together with further
I ngredi ents and/or ditives, to be enployed in the formof a nelt. In a
further enbodinent, the preparations of the invention are obtained by the

These suspensions are then atomized in a stream of cooled gas - with and without use
of dusting agents - so that coated preparations comprising diformates are produced.

20 These processes are known to the skilled worker for example under the names spray
cooling, spray solidification, prilling or melt encapsulation, and solidifying on cooling
belts, rolls, pelletizing plates and belts.

The melts are preferably produced in a first step before the diformates are added and

25 suspended. The suspending can take place batchwise in a stirred vessel or else
continuously in, for example, pumps suitable for this purpose or simply in injectors and
pipe lines as a result of sufficiently high turbulence. It is also possible to use static
mixers. Protective heating of the necessary parts of the system - including the lines
and atomizing units - is known to the skilled worker.

30
Air and nitrogen are suitable and preferred as cooling gas. The gas flow can be
cocurrent, countercurrent or crossflow. The process can be carried out in conventional
spraying, prilling towers or other containers. Fluidized beds with and without holdup are
likewise suitable. The process can be operated batchwise or continuously. The solid

35 can be removed for example in cyclones or filters. Alternatively, it is conceivable for the



-10 di f or mat egF(sﬁﬂ%Pwhere appropriate the further ingredients and/or
additives) being suspended in nelts of Sﬂ table coating materials and then
t he di spersions obtained in this way being atom zed and/ or divided and
.allowed to solidify. Suitable coating materials in the formof nelts are
subst ances v#Rigéo he(collented; alithtandgvithoukaftarisanlingy in fludized begdspwimixersf t he
diformates to be suspended. Exanples which may be nentioned 15 are fats,
waxes, oils, lipids, lipid-like and |ipid-soluble substances with

appropri at e Suitable atgmiginghamsits a‘fbesmlwesmgms |aod$w1arfmid heazle3tod Bpacial dedigns)
stream of co w.th dustin ents - so that
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are knowp t oddsighs3keédebed wor ker for exanpl e under the names spray cooling,
spray solidification, prilling or nelt encapsul ation, and solidifying on
cooling belts, rolls, pelletizing plates and belts. The nelts are

preferably progtfaer érﬁb@dlrfnleﬁtsihesc?( gsﬁ%@g @Veﬁg i W) 5% ﬁBﬁnz%g%Q and 25

suspended. The suspendi ng can ace e Ina stirred vessel or
el se cont i nugnligifipd |Irh|lQUﬂCi$rm@wtmmeeiherphhﬁ@domteamrdheooauﬂg rsatpuaqa@se or

Cur but ence. 10 SpEREnIGeF SolsER EpeRubfMh'syBiodithl abkElkad B ng

of the neresgrapgraparm ottheﬁnvtehaorsyst em- including the lines and atom zing
units - is known to the skilled worker. 30 Air and nitrogen are suitable
and preferred as cooling gas. The gas flow can be cocurrent,

count er cur r eqturiier @sescs bt e prddedt PvesRPTeRE tBa Fp‘r@éédsﬂdrdﬂbﬁud:lﬁ'g g&4tg@nt i onal
spraying, prilli ngotowers or other containers. Fluidized beds with and
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solid to'%e ! tP@Pl'"&!@:F‘éﬁimg\ﬂwﬁ"@n@mb{%ﬁlﬁém armpguaous elution of a pratelive |09Hsu|d beds or
m xers. Sui t[?rgfe‘?atﬁ gghﬁﬁ Bg?ﬁﬂqgélﬁtlrﬁ&@rwﬁ%l(ﬁ néﬁeﬁ%h%ubﬁﬁﬁe& Wltﬂ EH of

nozzl es or speci al” designs atom zi ng S or atom zi ng S or
pl ates or at@ imoresubiiances fram thmgioupiot Biodes idys polueawbandemaadf urt her

enbodi nment , j .e in this way are atom zed and
solidified |énJE’ e%ﬁﬁ'@g ﬁ!ﬁg% ?ﬁgﬁgpgwgfg't he di formates nor the coating
materials are

20 Very fine-particle diformates are preferably employed in this process and are obtained

for example by precipitation, crystallization, spray drying or grinding.

In one embodiment, one or more emulsifiers and/or stabilizers can be added to the
diformates before the dispersion in the lipophilic component.

25
Suitable lipophilic coating materials are melts of fats. oils, waxes, lipids, lipid-like and
lipid-soluble substances having a melting point which is lower than the meiting point of

the diformates employed.

30 The dispersions obtained in this way (oil droplets containing the diformates) are
emulsified in a subsequent process step in an aqueous solution of a protective colloid,
preferably gelatin or/and gelatin derivatives or/and gelatin substitutes with addition of
one or more substances from the group of mono-, di- of polysaccharides, preferably
corn starch. The emulsions obtained in this way are subjected to a shaping by spraying

35 and subsequent or simultaneous drying.



-soluble. A JI9¥AS onal solid/li qui d separation with subsequent drying

| eads to the 10 preparation of the inve%i on. A further aspect of the
present invention relates to a process for producing coated preparations
.conprising diformates, in which diformates, where appropriate further
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precipitation, crystallization, spray drying or grinding. In one

embodi ment , 1BHAUIGFOrRLPREO A Fastien sbstaasRs. or stabilizers can be added to the
diformates before the dispersion in the |ipophilic conponent. 25 Suitable
| i pophilic coating materials are nelts of fats. oils, waxes, |ipids,

| i pid-1ike cApplicatiphsi- sol ubl e substances having a nelting point which is

| ower than the nmelting point of the diformates enployed. 30 The

di spersions obtained in this way (oil droplets containing the difornates)
are enuigsi fThedthreparaticnsxs el @wéntphaee saitatiefor use mfeads o asinsds (Hnirpal of a

rotective coll Qi r ef er abl elatin qr/and gelatin deri ives or/and
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obtained in this way are subjected to a shaping by spraying 35 and
subsequent or sinultaneous drying. PF 53729 23 In a further enbodi nent, the

coated preparatdrehsrafidns dtehé MVERIonAUre pAARILAY sGitabR! dR4@StiorPBWMAI%edys in

carrier. The preparations bound to a carrier are produced by production
processe$ krbafprinpotdeqchaddifives| ed wor ker, such as, for exanple, by adsorbing
the preparations of the invention in liquid formonto the carrier
substances. Applications 10 The preparations of the invention are suitable
for use in freedadtidivesnaieratcordingtotnle Animal Feeds Act, in particular substances

intended to be added singly or in the form of preparations to animal feeds in order to
- influence the characteristics of the animal feed or of the animal products,

20 - cover the animals’ requirements for certain nutrients or active substances, or
improve animal production, in particular by acting on the gastrointestinal flora or the
digestibility of the animal feeds or by reducing nuisances caused by the animals’
excreta, or

- achieve particular nutritional purposes or cover certain temporary nutritional needs

25 of the animals.

Feed additives also include substances which are approved as additives by a statutory
instrument under § 4, para. 1, No. 3b of the German Animal Feeds Act.

30 The preparations of the invention are particularly suitable as addition to premixes for
animal feeds. Premixes are mixtures of minerals, vitamins, amino acids, trace
elements and, where appropriate, enzymes. It is possible with the preparations of the

invention to produce premixes comprising diformates.



.feeds). Exarf¥f 8872fhi ch may be nentioned are: pigs, cows, poultry and
“donmestic animals, especially piglets, brgeding sows, fattening pigs and
cal ves. The preparations of the inventiorfare particularly suitable as
raddition to aninmal feeds in 15 the formof feed additives. Feed additives
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approved as additives by a statutory instrunent under 4, para. 1, No. 3b
of the German Ani mal Feeds Act. 30 The preparations of the invention are
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aspect of the,rgresenti inv?ntion relates to a process for producing a

di f or mat e- c ANVERS FRFIPINGPUIAIEG feed additive, which conprises (i) adding

a coated preparation conprising diformates to a premx and 5 (ii) mxing

the prem x obtained in this way with the conventional ingredients of the
feed and/ or T"@é&i’eaﬁfép?’i‘w.th?ﬁ@e%‘f%‘pﬁd?&Pﬂ@H@"bﬁ”'ﬁ% AhRIAMERCca eRNANcers.

particul arl yinsUirbfeiled edtbotitnéit! the preparatitink o inventieh atd é%@y@@ﬁ@s

subst ances whi ch reduce the pH These include substances i Ch 10 reduce
the pH i ¥ t Rerepangegnhapeerg foraigsand peddy. and t hose which reduce the pHin
the animal's gastrointestinal tract. The preparations of the invention are
particularly suitable as performance enhancers. In a preferred enbodi nent,
t he pr epar at Thenepnagiositions ioherimal ferdaaee suehlasyte govar optimally the appropriate

nutrient requirements of the particular species. Those generally chosen are vegetable
feed components such as corn, wheat or barley meal, unextracted soybean meal,

20 extracted soybean meal, extracted linseed meal, extracted rapeseed meal, grass meal
or pea meal as crude protein sources. In order to ensure an appropriate energy
content of the feed, soybean oil or other animal or vegetable fats are added. Since the
vegetable protein sources comprise only an inadequate amount of some essential
amino acids, feeds are frequently supplemented with amino acids. These are in

25 particular lysine and methionine. In order to ensure the supply of minerals and vitamins
to the agricultural livestock, minerals and vitamins are also added. The type and
amount of the added minerals and vitamins depends on the species and is known to
the skilled worker (see, for example, Jeroch et al., Ernahrung landwirtschaftlicher
Nutztiere, Ulmer, UTB). Complete feeds which contain all the nutrients in the ratio to

30 one another which covers requirements can be used to cover the nutrient and energy
requirements. It may form the sole feed for the animals. Alternatively, a feed
supplement can be added to a cereal grain feed. This comprises protein-, mineral- and
vitamin-rich feed mixes which supplement the feed in a sensible way.

35 The preparations of the invention are further suitable as preservatives, especially as



- 15 perfor manide5&ftncers for pigs and poultry. The conpositions of animal
feeds are such as to cover optinmally the ﬁopropri ate nutrient requirenents
of the particular species. Those generall'y chosen are vegetable feed
.conponents such as corn, wheat or barley neal, unextracted soybean neal, 20
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all the nutrients in the ratio to 30 one anot her which covers requirenents
can be used rmthe
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to a cerdal igvenitionfrefedilizaiisi s conpri ses protein-, mneral- and vitamn-rich
feed m xes which supplenent the feed in a sensible way. 35 The preparations
of the invention are further suitable as preservatives, especially as PF
53729 25 prdsampdes ves for green fodder and/or aninmal feed. It has been
found that the preparations of the invention can be enpl oyed

advant ageously in the production of silage. They speed up lactic

ferment ati omllqmlcé'nt@geéﬂaatar@béreéntftgvrwa?\stati on and inhibit the devel opnent

of harnful yeasts. A further aspect of the invention therefore relates to
the use Bf the preparations of the invention as ensiling agents (ensiling
aids). A furpdifdle azeefshritRiiohne present invention reI at es to the use of the

preparations_of the 10 invention in fertilizers. les Al percentage
data are perTg@rrpswyng,@rogH@tslrf,powderform were investigated i |na astersizer S instrument

from Malvern Instruments GmbH, Serial Number: 32734-08. To describe the width of
the particle size distribution, the values of D(v,0.1), D(v,0.5) and D(v,0.9) were
20 determined, and the average particle size of the distribution D[4,3] has been indicated.

The potassium diformate crystals employed in Examples 1 to 4 already contained 2.5%

Tefacid and/or 0.8% Sipernat 22. The measured particle size distribution of these

crystals to be coated can be indicated in the following way (the values in parentheses
25 characterize the second batch which was employed):

D(v,0.1) = 208 pm (223 ym)
D(v,0.5) = 402 pym (440 pm)
D{v,0.9) = 666 pm (726 um)
D[4,3] = 419 pm (458 pm)

30
The particle size distribution of a compact and spray granules were determined by
sieve analysis.

Tefacid® (Karlshamns) = palim kernel oil = Tefaci Palmic 90 {CAS No. 57-10-3)
35 Sipernat® 22 (Degussa) = silica



.Particle si ZBF@8¥%% i bution: The resulti ng products in powder formwere
“investigated in a Mastersizer S i nstrumenjg from Mal vern I nstrunments GrbH,
Serial Nunber: 32734-08. To describe the Wwdth of the particle size
distribution, the values of D(v,0.1), D(v,0.5) and D(v,0.9) were 20

det er ni ned, E¥AMRledaeatingo! patessivmeditsrmateatrystals inja stixérbut i on D[ 4, 3] has
been indicated. The potassiumdiformate crystals enployed in Exanples 1 to
4 already contained 2.5% Tefacid and/or 0.8% Si pernat 22. The neasured
particle siz2500i gtafi fmiassium afifotrhateecrystalgs(Di4,3] 0418 eavedt madbesd imh @at ed

PESGIT T e
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distribution of a conmpact and spray granul es were determ ned by sieve
anal ysis. Tefacid (Karlshams) = pal mkernel oil = Tefaci Palmc 90 (CAS

No. S7- 10- 3)in phraliel W (H, Wt} g2FerddPON éfr?eat‘ed%!ﬂsséaggggeﬁéazq QSJ iggpe 12

Coati ng of potassiumdiformate crystals I1n a m xer sl um
diformate crystals (D 4,3] = 419 pn) were introduced into a heatable

pl owshare m : ' ' tjrring at 5
about 60 rpnﬁg/lgﬁ" b?ﬁ%h%g‘ﬂ&:ég%odf}@&%dtW%gtﬁn?%u?gen&gaa?gﬁngﬂiéﬁq?% tb %’li s, 441 ¢
Tef aci d(10) vplowsHasemixert kolidédgdhid, thelristiré was hampgenjzenlatrithe Samelspged of
Tefaci d was J h a fewmnutes into the 10
pl owshare m e&’ﬂ’ 'Egﬁég%wﬁég{eﬂf' ?"ﬁﬁgéﬁﬁgé'ﬁ%?'e was honogeni zed at the sane
speed of 60 rpmin the plowshare m xer for 10 m nutes. The plowshare m xer
was then switched from heating, to cqali b ssjn ool water through
the | acket . ViR Mawaters ey watnineR skidie rrd bR TNt g b Pargitg sod Waldte
cool ed 15 anhrodis eiajagiest. Whilaseding Pthedated pbtdsaium titorfriays taykalsére dobrd
fol I ow n1% Coam%oalsét{a?ged.vﬁora?eé) %E)t%lssr;llsg' diformate crystals with the following composition
were obtained:

85% potassium diformate crystals, 15% Tefacid coating

Examples 1b to 1f:
20
Procedure analogous to Example 1a. All the examples were run in the plowshare mixer
and led to coated products with the following composition:
85% potassium diformate crystals, 15% coating

Example Coating material Temperature in | Temperature of coating material
mixer before addition to the mixer
1a Tefacid 53°C 76°C
1b Cutina CP 40°C 63°C
ic Japanwachsersatz 43°C 52°C
1d Edenor NHTI-G 46°C 63°C
1e Vegeol PR 267 58°C 77°C
1f Vegeol PR 265 57°C 76°C

25



- 85% pot assi uRF 3378 nat e crystals, 15% Tefacid coating Exanples 1 b to if:
20 Procedure anal ogous to Exanple 1 a. All-the exanples were run in the
plowshare mxer and led to coated products with the foll ow ng conposition:
:85% potassium di formate crystals, 15% coating Exanpl eCoati ng

mat er i al TenpeXamnle 8ai Huiized dedicoatingsf potaasiunydifimatd erystaisxer bef ore addi ti on

to the m xer ' - | . anwachsersat z43C52C
1 dEdenor NS ERaLG 300 BaEd combasp bl Hiordis L ARMR N 30a8 05 rp
53729 27 Exapgitide 8ae Of4.G] di abedt #H@0- B@kLmng of potassiumdiformate crystals
The product to be coated conprised potassiumdiformate crystals with an
average particle size D[ 4,3] of about 400 - 500 pm 5 Cutina CP(r) was

used as opatCuharGPPwaslsedad\bsatingAeatonati c, type MP-1, |aboratory
fluidized bed was available for carrying out the tests. The receiver
vessel enployed was a plastic cone wwth a base inflow plate dianeter of

110 nm and a pbf ABRhRMICOGES WP ,t|5bdr§{’éﬁ i8&zéd S?cli w&Qamﬁb@%ﬂé&Nﬁ'@ out

diformate crystals (750 gj introduced into the fluidized bed was heated to
a product t dhpéesds recelvgsvgssel emplayer avagiar plastigiogng iwilh adass inflaveplate 30

ms/h. The C&?ﬁrh'éf%goﬂﬂc%in?‘éné&?Eg&)gté%as%ﬁ'vﬁtﬁﬁfzwfré? giass beaker in an oil

bath at 70C a prayed onto otassium ormate crystals using a 1.2
mmtwi n 0 uid nozzl e by 15 reduced-pressure intake through a heated |ine at

a spraying PrESSHESIHh dfofie Wyklhis (750 g) introduced into the fluidized bed was heated
to a product temperature of about 40°C while air-fluidizing at a rate of 30 m*h. The
coating material (132 g) was melted in a glass beaker in an oil bath at 70°C and
sprayed onto the potassium diformate crystals using a 1.2 mm twin fluid nozzle by

15 reduced-pressure intake through a heated line at a spraying pressure of 2 bar with
heated spraying gas. During the spraying process, the air rate was increased to about
80 mh in order to ensure thorough mixing and a uniform coating layer. The spraying
time was 10 min, with the product temperature being about 40°C.

20 At an inlet air temperature of 35°C, the coated material was cooled in the fluidized bed
to a temperature below 40°C and discharged. Coated potassium diformate crystals
with the following composition were obtained:

85% potassium diformate crystals, 15% Cutina CP coating.

25 Examples 2b to 2e:
Procedure analogous to Example 2a. All examples were run in the MP 1 laboratory

fluidized bed and led to coated products with the following composition:
85% potassium diformate crystals, 15% coating
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i ntroduced into the fluidized bed was heat ed

The product to be coated comprised potassium diformate crystals with an average
particle size D[4,3] of about 400 to 500 ym.

Kollicoat EMN 30 D was used as coating material.

A Niro- Aeromatic, type MP-1, laboratory fluidized bed was available for carrying out

the tests. The receiver vessel employed was a plastic cone with a base inflow plate

diameter of 110 mm and a perforated based with 12% free area.

The potassium diformate crystals (750 g) introduced into the fluidized bed was heated

10 a product temperature of about 25 - 30°C while air-fluidizing at a rate of 30 m¥h.

The coating material (440 g Kollicoat EMN 30 D, equivalent to 132 g of solid ) was

sprayed onto the potassium diformate crystals using a 1.2 mm twin fluid nozzle at a

spraying pressure of 1.5 bar. During the spraying process, the air rate was increased

to about 50 m*/h in order to ensure thorough mixing and a uniform coating layer. The

spraying time was 50 min. Coated Formi crystals were obtained with the composition:

85% potassium diformate crystals, 15% Kollicoat EMN 30 D coating.
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crystals - yaridaion|of KdliicoatEMNAP Dhi ckness 10 The ptBOREt to be coat
conpri sed pptasstum¢tio "fﬁt"t ystadt B wR—ar—average—patt-ete—stze
D 4,3] of apout®400 to 5 8 f)?ﬁ Wﬁqg) Aerjomati c, type W_@ | aboratory
flui di zed bpd was avai | abl16% tiettgatitriieng qut 15 the tests. The receiver
vessel enpl pyred—was—a—plastiec—cone—wi-t-h—a- } . i
110 nm and @ per%orafed bas%'ﬂfa\ﬂiqq# B2wfree area. Procedtt’® anal ogous td
Exanpl e 2a.| Thezd enper at ur acfdnal 8§pg0at i ng nateri al bef Ofpcadditiom to
fluidized bed was. 80(C

3e Aquasil PE 1286 <41°C

3f Poligen WE 3 < 51°C

10

15

20

Examples 4a to 4t: Fluidized bed coating of potassium diformate crystals - variation of

the coating thickness

The product to be coated comprised potassium diformate crystals with an average

particle size

D[4.3] of about 400 to 500 um.

A Niro- Aeromatic, type MP-1, laboratory fiuidized bed was available for carrying out

the tests. The receiver vessel employed was a plastic cone with a base inflow plate

diameter of 110 mm and a perforated based with 12% free area.

Procedure analogous to Example 2a.

The temperature of the coating material before addition to the fluidized bed was 80°C

in each of Examples 4a to 4t.

e 3a. Al the exanples were

HIOMPESRIBY product s of the

citrate 3cDi of an

<

ed

he



:20 in each oPFI'_jQZ\%%I es 4a to 4t. PF 53729 30 Formul a Coating Product

't enperat ure Deconposition with CaCO3 in npl ePcrtassitxr materialin the
fluidized bed mM of gas evolved Coating di'f ormatei n200 "AM 400 mm . 1000 O
In. 4a5. 095. 0Tef aci d52- 57155280 4 b10. 090. OTef aci d53. 5623372

4c15. 085. OTefaC|d54 5632028 4 d5. 095. Ovageol PR26746 4822580

4e10. 090. 0Vages ____ :
4g5. 095. 0VedepinRR omemﬁwes 1000™ Bt dB5e ¥ g el
PR- 27246- 51000 4] HNaG Pﬁur2l7350-3(5'6'?f"5#é)f3 %98%. OVageo
PR27450. 54000 B (Q\sgeiol PR- 27553 56000 4 nil5, 085 0Vegetim | wwome
PR- 27645. 50. 09_5. OVviegelol PR&7747- 51000 4045. 085] OVegeol 5 »
PR- 27746- 52000475095 0Veggot—PR—27851536828—4r+5—086—0Vegeo!
PR- 27848- 51000“21s5. 09-5. QVfdol PRS#951- 52000 4t%5. 085| 0Veggol 72
PR-27940- 53000 ,Jhe Ge® ev@l Uti on yas neasjured gg,indicpted iin fhel
description.5
44 50 950 Vegeo! PR-267 46-48 2 25 80
4e 10.0 Q0.0 Vegeol PR-267 44-48 1} 1 0
41 15.0 850 Vegeo! PR-267 44-48 D 0 [
d4g 50 950 Vegeol PR-272 48 D 0 0
4h 10.0 0.0 Vegeol PR-272 47-51 0 0 0
4i 15.0 850 Vegeol PR-272 48-51 0 1 0
4j 15.0 850 Vegeol PR-273 §0-53 0 0 0
4k 15.0 85.0 Vegeol PR-274 50-54 D 0 0
41 15.0 850D Vegeal PR-2735 53-50 0 0 0
4m 5.0 850 Vegeol PR-276 48-50 0 0 1}
4n 50 850 Vegeol PR-277 47-51 ] 0 1]
40 5.0 850 Vegeol PR-277 45-52 0 D i]
4q 50 95D Vegeol PR-278 51.63 0 8 8
4r 18.0 850 Vegeol PR-278 48-51 o D 0
43 5.0 95.0 Vegeol PR-279 51-52 ] 1] 0
41 15.0 85.0 Vegeo! PR-279 49-53 0 D 0

The CO; evolution was measured as indicated in the description.

As control value, the CO; evolution from potassium diformate was measured: it was
> 100 mi after a measurement time of 200 minutes.

The starting material for the coating tests of Examples 5 and 6 are spray-granulated
10 potassium diformate dry powders with a particle size of from 400 y#m to 2000 ym,
which are referred to hereinafter as potassium diformate spray granules.



*As contr ol vBFéé?z? he CO2 evol ution from potassiumdiformate was neasur ed:
it was > 100 ml after a neasurenent tinme of 200 m nutes. The starting
material for the coating tests of Exanples 5 and 6 are spray-granulated 10
.potassiumdi formate dry powders with a pasticle size of from400 ,umto

2000 pm V\:hl h are referred,to hereinafter as ot assiumdi f or mate spray
granul es. @@5 53%2 a@ggﬁ{)[s%rag grar@baé?é H@taﬁﬁ'“ shtarmate Agttickasda agaikers si um

di format e partlcles in a mxer 2000 g of potassiumdiformate spray granul es
were introdu ed |n 0 a heatable plowshare m xer (Loedige type Mo GR) and
heated to 53 %‘?W‘Wﬁ’ﬂmﬂatﬁ%@ﬁf granudgs W@fml@moe%mam«awb@r about 15

mn. In par a,bmaghaa@tnmxéméed.&é SM@ mhﬂé éatw&s Rifb étﬁwggﬁ& gHog Mel ted

in adrying oven. The liquid T aC|d pour ed over course of a
few m nut®s annsnpw%'tmecgwmghabwtﬁﬁmn FoI I OWI ng this, the nmixture was
honogeni zed at the sane speed of 60 rpmin the plowshare m xer for 10

m nutes. The plowshare m xer was then switched from heating to cooling by
passi ng cool Ingaralel with this)gB53 b & efarii@ewere\Neialee! tot76f € iand mdited it aalndth oven.

pot assi um di formate granul es were cool ed and di scharged. Coated potassium
diformate spray granules with the following 15 conposition were obtained:

85% pot assi u'ﬁmeiildlmmaﬂaeld&ms&he@bauwti@ﬁer tﬂaE%Jn@E@hdeﬁ@rﬂﬁut@Q:rﬁ%ﬂi@' e 6: f
- addition 0

Coat i ng ﬁ] p@tasm um di f!(:) &Bte ?@0 ranul es in a nixer

talc to [the RONERE MR cFloWinghisolis ixire pas hompasniasd st thasamesagd of
granul es wergo ipit InaelE pRAVshBEOMkeNRRY 8 hiSute®! OWshare m xer (Loedige type Mo
GR) and heat ed to 53C while stirring at about 60 rpmover the course of

about 15 mi nThepoyshargmixeravasihen swirked fiorm heatieg taoeanling bypassing seedvater 76C
and nel ted iy ﬂrﬁe”ﬁc%e'?\lhlle-rgﬁrrlhqued cgﬁga%&ﬂs)urﬂ’aﬁfo%éﬂfedg%nh@% Owbiyr ee

portions of equal size (each ortions each of
118 g) were qgoaﬁaaréhdlsqmasggd &oanedqmtasslwmhfoumt)a sheayegrpoules witb ke fallowing
course ofg ab@’}’lﬁ b dinto the 30 plowshare m xer. Homogeni zed for
3 mnutes an d%ﬁlb Q{séirfeportlon of talc (118 g) added. Stirring in for
3 mnutes |r185t°f6|pntaSSldm d‘bimaiect(pre)y grgaulas, 1586 efaridi quatied i on as for

Example 6: Coating of potassium diformate spray granules in a mixer — addition
of talc to the coating material
20
2000 g of potassium diformate spray granules were introduced into a heatable
plowshare mixer (Loedige type M5 GR) and heated to 53°C while stirring at about
60 rpm over the course of about 15 min.

25  In parailef with this, 353 g Tefacid® were heated to 76°C and melted in a drying oven.
The liquid Tefacid® was divided into three portions of equal size {each of 118 g), and
two portions of talc {each of 118 g) were prepared.

118 g of liquid Tefacid® were poured over the course of about half a minute into the

30 plowshare mixer. Homogenized for 3 minutes and then the first portion of talc (118 q)
added. Stirring in for 3 minutes in turn. Add Tefacid® again, same manipulation as for
the first addition. Again add talc and finally the last third of Tefacid® is added.

The coated potassium diformate granules to which talc had been added were
35 homogenized at 60 rpm with heated jacket for 5 min.



‘the first adBFP%R® Again add talc and finally the last third of Tefacid(r)
i s added. The coated potassiumdiformate anules to which talc had been
added were 35 honpgenized at 60 rpmwi th heated jacket for 5 mn. PF 53729
.32 The plowshare m xer was then sw tched fromheating to cooling by passing
col d water {09 BRYEhangdnixacwas thepgmtehest from haatingite aepling by prssingacidiwater

pot assi um di fAGupm 1R MRBLIVRIe R (SRMAE 1A Kb PEALASH oAk e L Bolass um

di formate spray ‘granules ng conpositilion Were obtalned: 5
77. 2% pot asswaie etiofask anst discharged. Goated pedassiL®) GlorTateasprdy gamulasgyithdth@% t al ¢

The starti ngf°?m'ﬁéit°§l“g?’%“%%%gﬁf&aﬁiipﬁg tests of Exanple 7 is conpacted

potassium difor ‘a particle size of from 1000 mto 2000

m whi ch &r e77 2% motassiurh diftrenate sprial graragesp 08 83 Tefatidicoatinioew eapact . The
conpact was produced 1o from potassiumdiformate crystals. Exanple 7:
Coating of potassiumdiformate conpacts in a m xer 2000 g of potassium

di f or mat e coTR@startitgrRatenilItedHe edatinyf @s@ JIE/hmble7 BlcoHpaated pblasiure’
(Loedi ge type Mb and heated to 53C while stirring at about 60 rpm over

; GR) | . 53C
the course eforawiadry Powrenwith a paaicla sizg ofiranm 1000 gm t19280¢ 1 MANSHATE) wer e
heat ed to 76fgiéiheh {¥BeréRaftd? a3 Tp@fa)é?ﬁ‘:ﬁw QitMate’Cor; t."l'h‘éLHo?jr’pE%f fa Bfddlicdps
t hen poured over the course of a few mnutes into the plowshare m xer.
Fol | owi n#P t hirem potassiyr difarealeerystaldogeni zed at the sane speed of 60 rpmin
t he plowshare mxer for 10 mi nutes. The plowshare m xer was then sw tched
fromheating to cooling by passing cool water through the jacket. Wile
stirring, thexaropleddCpatingselpotassiundifmtratecomeacts inex @ixeR5 cool ed and
di scharged. Coated potassiumdifornmate conpact with the foll ow ng
conposition was obtai ned: 85% potassi um di formate conpact, 15% Tefacid
coati ng PF 53ROy 8Bpdiassturoiddomatd coripact aterel intiodpeadihioca heatapleiptowshare

15 mixer (Loedige type M5 GR) and heated to 53°C while stirring at about 60 rpm over the
course of about 15 min.

In parallel with this, 353 g Tefacid® were heated to 76°C and melted in a drying oven.

20 The liquid Tefacid® was then poured over the course of a few minutes into the
plowshare mixer. Following this, the mixture was homogenized at the same speed of
60 rpm in the plowshare mixer for 10 minutes.
The plowshare mixer was then switched from heating to cooling by passing cool water
through the jacket. While stirring, the coated potassium diformate compact were
25 cooled and discharged. Coated potassium diformate compact with the following
composition was obtained:
85% potassium diformate compact, 15% Tefacid coating



-at | east onePGPBtRmt e of the general formula XH(COOH)2, where X is Na, K
Cs, NH4. . 2. A preparation as clained igg claim1, wherein potassium
diformate is enployed as 10 diformate. 3. A preparation as clainmed in
.either of the preceding clains, wherein the preparation conprises further
i ngredi ent s WeHAM: addi tives and/or carriers. 15 4. A preparation as
claimed in any of the preceding clains, wherein the coating nateri al

enpl oyed is at |east one conpound sel ected fromthe group consisting of a)
pol yal kyl enel.glAgcssites preparatiomtomprsity et hyl ene gl ycol s with a nunber average
nol ecul ar wei ght of about 400 to 15 000, such as, for exanple, 400 to 10
000; b) polyal kyl ene oxi de pol yners or copolyners wth a nuneri cal

mol ecul ars wei ght 20 ddt ledsvuhe difdithateoBe @eAeral formpalat i cul ar bl ock

copol ynmers of pol yoxyeth an | yoxypr.opyl.ene. c) substituted
pol ystyrenes, maleic %ﬂ@ﬁﬁ}zv‘ﬁg?r\?gg'sa{%d)@ﬂ?réhé/ mal eic acid copol yners
d) polyvinyl pyrrolidones with a nunber average nol ecul ar wei ght of about

7000 to 25 1 000 000; e) vinylpyrrolidone/vinyl acetate copolyners with a
nunber average nol ecul ar wei ght of about 30 000 to 100 000 f) pol yvinyl

al cohol wi thy a Aabetaricly &4 Adfnddh REith Al wHBIcbotaLeiah etbridle BlinpyecQ0 000,

img
pol yphthalic acid vinyl esters 30 g) hydroxypropyl nmethyl ce ewmth a

nunber alfer agedi@M@de ar wei ght of about 6000 to 80 000. h) Al kyl
(meth)acrylate polyners and copolynmers with a nunber average nol ecul ar
wei ght of about 100 000 to 1 000 000, especially ethyl acrylate/nethyl

met hacr yl at 63.c égegaretien amdaimadiaeitheraf dhepiegediog chalms, evhedsin tteporeparatien  PF

about 250 obo” ESMHBERILBAE, B his bR bR PURI ARG T T O
pol yvi nyl pyrrol i done
15 4. A preparation as claimed in any of the preceding claims, wherein the coating
material employed is at ieast one compound selected from the group consisting of

a) polyalkylene glycols, especially polyethylene glycols with a number average
molecular weight of about 400 to 15 000, such as, for example, 400 to 10 000;

b) polyalkylene oxide polymers or copolymers with a numerical molecular weight

20 of about 4000 to 20 000, in particular block copolymers of polyoxyethylene and
polyoxypropylene.

¢) substituted polystyrenes, maleic acid derivatives and styrene/maleic acid
copolymers

d) polyvinylpyrrolidones with a number average moiecular weight of about 7000 to

25 1 000 000;

e) vinylpyrrolidone/vinyl acetate copolymers with a number average molecular
weight of about 30 000 to 100 000

f) polyvinyl alcohol with a number average molecular weight of about 10 000 to
200 000, polyphthalic acid vinyl esters

30 g) hydroxypropylmethylcellulose with a number average molecular weight of about
6000 to 80 000.

h) Alkyl (meth)acrylate polymers and copolymers with a number average
molecular weight of about 100 000 to 1 000 000, especially ethyl
acrylate/methyl methacrylate copolymers and methacrylate/ethyl acrylate

35 copolymers,



-j) polyalkylgﬁég?z%specialIy pol yet hyl enes k) phenoxyaceti c

“aci d/ formal dehyde resin 5 1) cellul ose derivatives such as ethylcellul ose,
ethyl methylce | lu lose, nethylcellulose, hyd roxypropylce | lu |ose,
-hydr oxypropyl nethyl cel lu | ose, carboxyn® hylcellul ose, cellul ose acetate

phthal ate m anj . .vegetabl e or synthetic fat ) anj mal, vegetable or
synt heti ¢ vvaxeg g&'\é‘fﬂ'@ﬁ%&%‘?f%ﬂ%%f’?%ﬁﬁf ki mo@g@@[ %{B'Qgta of Eolib%00q0h as
beeswax, candeli|7G0 06X wheps aoprbpristestabiiBed aith BekAihylp@roidbAe rice germoil
wax, spernaceti, a wax, Sasol wax, Japan wax or Japan wax

, I(ﬁgﬁ?lin, ] 0] obg
substitute. o) lanPordkuenes, aipecialy BONPHYEN®S such as, for exanple, gelatin,
gelatin derivayimesmhoxplett hBidsrandiddrybigsesifasei n, whey, keratin, soybean
protein;, zein and 15 wheat protein p) nono- and di sacchari des,
ol i gosacchari d&s, cedgiope sedyativesiauch as efhylseluiashesthymetidelldldset ar ches and
pectins, alginate | r ) ' )
sunfl ower, saffl ol\?g}h?n%glﬁ?ﬁ? gg@?y@g@ﬁ%ggtﬁsgbhryﬁﬁ%gé@?blﬁ]eﬂ%\)}ééfelIul‘szsi%e (seed),
li nseed, olive, cearboymetiiyiddiihlopalasllidessmatetatelphthathteal m oil. 20 r)
synthetic or sem ' LI . diumchain-length triglycerides or
mneral oils s a%l}{ﬁtaapggél{‘g&éﬁiﬁy'ﬁg%wf%& exanpl e, herring, sardine and
whal e oil t) hajdanimedl, (ayetablgenayredetiorwa@s tor ghémichyydmoditied heithal oiehstabrt s
such as, for exanple, fromthe above tioned, in particular hydrogenated
pal m of 11025 hydPBissmueh S baptue SARPRHIA Wk DA e MOBIARERIET X ang
| acquer coatings Adecdermsoil WaX, spitiRb, laddlinPR[YBE weS BESH axy Jatal waCor t Ol U
bal sam Peru bal r31‘%m sanda&ac, and silicone resins v) fatty acids, both
saturated and morPAAMRXWP§IHEat urated ©6 to C24 carboxylic acids 30 w)

silicas x) benzapignidal %@Me@d’bléﬁﬂoﬁ@n@éuc‘ﬁ%?fﬂr%x%b@i @élggrgrge?a?iher s of

benzoic acid and/or derivatives of benzoic acid and/or I'ts of benzoic
aci d derivatives %tates, gelatn substitutas, sasein, ydiey. krsatin goyheas prpteirg Zgipgaind
15 wheat protein

p) mono- and disaccharides, oligosaccharides, polysaccharides, e.g. starches,
modified starches and pectins, alginates, chitosan, carrageenans
g) vegetable oils, e.g. sunflower, safflower, cottonseed, soybean, corn germ, olive,
rape (seed), linseed, olive, coconut, (oil) palm kernel oil and palm oil.
20 r) synthetic or semisynthetic oils, e.g. medium chain-length triglycerides or
mineral oils
s} animal oils such as, for exampie, herring, sardine and whale oil
t) hardened (hydrogenated or partially hydrogenated) oils/fats such as, for
example, from the abovementioned, in particular hydrogenated palm oil,
25 hydrogenated cottonseed oil, hydrogenated soybean oil
u) lacquer coatings such as, for example, terpenes, especially shellac, tolu
balsam, Peru balsam, sandarac, and silicone resins
v) fatty acids, both saturated and mono- and polyunsaturated C6 to C24
carboxylic acids
30 w) silicas
X) benzoic acid and/or salts of benzoic acid and/or esters of benzoic acid and/or
derivatives of benzoic acid and/or salts of benzoic acid derivatives and/or
esters of benzoic acid derivatives.



.35 5. A pre%%ﬁa-(?%n as claimed in any of the preceding clainms, which is in
“the formof a powder having an average particle size of from1 pmto 10 000
pm in particular 20 mto 5000 m 5 6. A process for produci ng coated
preparations as clained in at | east one 85 the preceding clains, in which
(i) at least.one diformate i s njxed where appropriate wth further

i ngredi ents andYRIFPE '?F"\;/gllé"ﬁ%] ipiany of W%‘ﬁﬂi‘"%‘ﬂ’@ai‘w b'? W‘[‘ﬂi@'”’hﬁ)ﬂ i's
coated with a peatémngvira &1 adrage\barticle spRRF @B LA tbABI0]Im h bArtcUiat her
ingredients. 7. A process for producing coated preparations as clainmed in
at | east one o?oﬁﬁ'gm%qa@dé'ﬂi ng clainms, in which 15 (i) coating material is
introduced into a suitable apparatus, where appropriate with the addition
of further ingredients (ii) at |least one diformate is added, where

appropri d e & oddtraeassipk profluging epated Reapatations as alatmest inzddrast orsof the 8. A
process for pr I : ;NS as clainmed in at | east one of the
precedi ng cl aPir:]%:,%H{ﬁ% ﬁ'{?gﬁﬁ?ﬁ“’é"q‘gi formates are applied to a carrier

mat eri al before the coating. 9. A process for produci ng coated preparations

as clainmed in at Jleast f e . preceding clains, | pch (i) at

| east one difor ma(f)e i sat%ﬁngég‘?rm\ﬁiéZPgn'%i%%WhB%aeptpéoer@bee‘flﬁ%wm%f h further

i ngredi ents and/ or addngredients antl/ovedddigived suitable coating materials 30
(ii) the, di spersi are divided and solidified. 10. A

tai.ned i.n thi ) . 1
Conese 1 br oaulll'ng B T oangd iy BRMALS charbiisin £ LG mieriaigrest i he
preceding clains, in vdppedpridte ogéher witd Qrler ingredients.

7. A process for producing coated preparations as claimed in at least one of the
preceding claims, in which

15
(i) coating material is introduced into a suitable apparatus, where
appropriate with the addition of further ingredients
(i) at least one diformate is added, where appropriate together with further
ingredients and/or additives.
20
8. A process for producing preparations as claimed in at least one of the preceding
claims, in which the diformates are applied to a carrier material before the coating.
9. A process for producing coated preparations as claimed in at least one of the
25 preceding claims, in which
(i} at least one diformate is dispersed, where appropriate together with
further ingredients and/or additives, in melts of suitable coating
materials
30 (i} the dispersions obtained in this way are divided and solidified.

10. A process for producing coated preparations as claimed in at least one of the

preceding claims, in which



(i) at |eastPbf872 formate is di spersed where appropriate together wth
“further ingredients and/or additives in a coating material, in particular a
{ipophilic coating material, (ii) emulsified in an aqueous solution of a
;protective colloid, preferably gelatin o3 and gelatin derivatives or/and

gelatin substltutes V\ntt] the addition of one or nore substances fromthe
group of mono-, di- ofatipastpegditgimaless dispersed whereapp[epsiatatogethar witepi ng by

sprayi ng and subsequen{unﬁéf |n§ie@8nfts?‘£ﬁ:96'r5adéﬁtwb§'9'iaééatl rﬂét@ﬁﬁsﬁ é)fa?ﬁcuiara
producing coated preparations as clainmed in at |east oOne of t recedi ng

clainms in which at Iea'ﬁlODBH@CQ@tfﬂgrmﬁEEahs coated by desublimation of the

coating material . il 78 B0 R SBRABA Y] £ RSl BRI By oS!

one of the preced g I'ms I'n m Xes ani e use
of a preparation as cIaelamﬂodancbgelatmmanvammscﬂr/andgetatiecsah&tmgesWahrtme in feed

addi tives and/ or ani d r I pou d cal ves.

14. A process for prod%]dciltﬁogwciqngg)&%iorgélsgt?st?récgaqlgggh% u%BJn'BPe{%rH ° | east
one difornmate, which palysaccaddes(i) addi ng a preparation as clained |n any
of claims 1 to 5 mx 25 (il x the prem x obtained in this way
with the other Gﬁedlgr?ff?bé@t?%'& QS?V"FQQ'EP ﬁ%eﬂl"% Or15. An ani mal
feed conpri si ng a prepsimaltafdduednghgi med in at | east one of the preceding

clainms. 30 16. The use of a preparation as clained in at |east one of the
precedi nf cl ai s as performance enhancer and/or growth pronoter. PF 53729

37 17, The Ha @bodsdtbPpdhaling BoMid pepafiibnt Bs Blaih &8l at Wikt Bhe bitRe

preceding clainms as an acid he use of a preparation as clained
in at | east on@reseding«iaimedrewhish atleashenexdifoamate is coated by desublimation of the

coating material.

15 12. The use of a preparation as claimed in at least one of the preceding claims in
premixes for animal feeds.

13. The use of a preparation as claimed in at least one of the preceding claims in feed
additives and/or animal feeds, in particular for pigs, poultry and calves.
20
14. A process for producing a feed and/or feed additive comprising at least one
diformate, which comprises

{i) adding a preparation as claimed in any of claims 1 to 5 to a premix
25 (ii) mixing the premix obtained in this way with the other ingredients of the feed
and/or feed additive.

15. An animal feed comprising a preparation as claimed in at least one of the
preceding claims,
30
16. The use of a preparation as claimed in at least one of the preceding claims as
performance enhancer and/or growth promoter.



.5 preservatiRBE5312 The use of a preparation as clained in at |east one of
‘the preceding clains as ensiling agent. 10 20. The use of a preparation as
claimed in at | east one of the preceding clains in fertilizers.

37

17. The use of a preparation as claimed in at least one of the preceding claims as an
acidifier.

18. The use of a preparation as claimed in at least one of the preceding claims as a

5 preservative.

19. The use of a preparation as claimed in at least one of the preceding claims as

ensiling agent.

10 20. The use of a preparation as claimed in at least one of the preceding claims in

fertilizers.



