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15 are used all over the world as feed additives for rearing

poultry, pigs and other economically useful animals and
mainly promotes the production of animal protein. With
regard to the increasing population of the world and
increasing nutritional problems, methionine, as one of the

20 essential amino acids in the animal growth process, and
its different forms, and thus also its cost effective
production, are very important. Solid or liquid forms may
be preferred, depending on the requirements.

25 Commercially available sodium methioninate solution has a
concentration of 40 wt.% methionine and its biological
value corresponds to that of solid methionine, in contrast
to the substitute MHA, compared on an equimolar basis.
There are several suitable methods for preparing these

30 types of sodium methioninate solutions, e.g.:

1. Dissolution of isolated methionine in caustic soda
solution.

35 2. Alkaline hydrolysis of 5- (B-methylmercaptoethyl) -
hydantoin with NaOH and/or Naj;COs.

3. Alkaline hydrolysis of methionine amide.
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When preparing nmixed feeds, the different feed Ives are
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the unit.;glhg,Rgsentd &y a0 AC dhnner by hydrolysis of methionine
nitrile, which again is obtained by direct synthesis from
the conventional starting materials MMP, hydrocyanic acid
or ammonium cyanide and ammonia.

20 Depending on special requirements, it may be expedient to
use a solid or a liquid form of the animal feed
supplement.

The decision about which form to produce depends, inter
25 alia, on the mixing apparatus which is available and the

specific preferences of the particular manufacturer.

When preparing mixed feeds, the different feedstuffs and
additives are initially present as separate components

30 which, depending on their characteristics, are prepared by
milling, shredding, drying or purifying. If the separate
components have the characteristics required, the actual
mixing process is performed in a mixing unit suitable for
this process. Individual mixed batches differ, depending

35 on the size of the unit. The essential amino acid
methionine is used as a supplement for mixed feeds in
concentrations of the order of magnitude of 0.01 to
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desi r ed suppldfrntihihamh bitherte ern Bossikkes te serpplyi enbyit
havi ng to hamblat faris exatplL, catdettSBation of up 40 wt.% of

methioninate. Thus commercial products contain up to about
60 wt.% of water which leads to an approximately 2.5-fold

15 increase in transport costs as compared with the transport
of solid methionine. This has prevented liquid supplements
based on methionine penetrating the market.

The use of crystalline sodium methioninate has not been
20 considered due to the strongly hygroscopic nature of this
compound.

However, it would be very useful to provide an additive
for animal feeds which satisfies the following
25 requirements:

1. It has precisely the same nutritive efficacy as solid
crystalline methionine.

30 2. It can be converted into a liquid form at the desired
concentration by the feedstuff mixer itself, without
having to handle, for example, alkalis.

3. As little as possible "dead volume" in the form of
35 water is carried during transport, so that the active

substance content of the transported material is
high.
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met hi oni nat e shol utions are preferably used, wherein the nolar ratio of
met hi oni ne t A€ INVERTtIQN iRFRViIdes 2 fRFQURSS 1tar Preparing apfeserabl y
1:1. | tElagird S edertd uile £Heimdy afdadanyspldndht Baddégabn 30 the
sol utions tonpeq_'hs.prayed a.nd/wq{icq_{ atrgjl ated wth active

lonrne, 1in e starting material is an agqueous
methionine salt solution (methioninate solution) generally
15 obtained in a conventional manner, which is characterised
in that the methionine salt solution is converted into a

granular material in one or more stages.

This process may be performed continuously or batchwise.
20

The solutions are generally 10 to 70 wt.% strength,

preferably 20 to 60 wt.% strength, in particular 25 to

45 wt.% strength, with respect to methionine.

25 Sodium and/or potassium methioninate solutions are
preferably used, wherein the molar ratio of methionine to
K or Na ions is preferably 1.1:1 to 1:1.1, preferably 1:1.

It has also been found to be advantageous to first treat

30 the solutions to be sprayed and/or granulated with active
carbon.

In one embodiment the methionine salt solution is spray
dried in a spray apparatus with a centrifugal atomiser,
35 wherein the temperature difference between the inlet
temperature (120 - 200°C) and the outlet temperature
(60 - 100°C) should be as large as possible. The powder
obtained in this way is then converted into a granular
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granul atedg in the m xing device together with a preferably agturated
solution of the nethionine salt. 0 The r ght of powder to
saturat ed sol 1§ &FOSRTHe 10 @l s%f‘fa}&i'g‘?ﬁg 'ﬁ?ﬁcesm?%y edably in
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[err]m Exne IprOO0 o ¥0 13), a particle size < 63 [err]mis generally
25 at nost 2 % preferably 1 % the Dr Groschopp's dust fraction is <1
% preferably < 0.5 %

The powder obtained by spray drying generally has a bulk

15 density of 350 to 500 kg/m3, and a dust fraction of at
least 1 to 5 % (Dr. Groschopp's dust test).

The granular material has a bulk density of greater than
650 kg/m3®, preferably greater than 700 kg/m3 and a particle

20 size distribution of 63 to 5000 um, preferably 100 to 3000
um, in particular 100 to 1400 pm, wherein about 90 % has a
particle size fraction > 100 pum.

The proportion with a particle size < 63 pm is generally
25 at most 2 %, preferably 1 %, the Dr Groschopp's dust
fraction is < 1 %, preferably < 0.5 %.

Another process variant for preparing the granular
material according to the invention is granulation in a
30 fluidised bed. In this case spraying the sodium
methioninate solution and building up the feed additive
granular material is performed in only one process step.
The fluidised reactor being used may contain one or more
crushing devices to regulate the particle size.
35
Here again preferably saturated methioninate solutions are
used although less concentrated solutions may also be
used.
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granul ar nat@?Fargapshta paet FBVENELPE Bhet FEBREFBRUTS 1BethecAT887and 5000
[err]m prefgeabliynbefwena f0(0idided bed008 HehekaLliynipar tbcrbar .bet ween
100 and 1400 [err]m wherein 20 about 90 % has a particle size greater
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granular material with a particle size distribution
between 63 and 5000 pum, preferably between 100 and
3000 um, in particular between 100 and 1400 pm, wherein

20 about 90 % has a particle size greater than 100 pm, is
produced according to the invention with the optional
addition of additives. The dryer is designed, with respect
to the amounts of air used (rate of flow of air), in such
a way that on the one hand the granular material is not

25 broken down and on the other hand fine dust is extracted
below a given low particle size.

The granular material prepared in this way is preferably
produced in the form of spheres and has a bulk density of

30 > 650 kg/m3, preferably > 700 kg/m3 and a dust fraction of
< 1 %, preferably < 0.5 % (Dr. Groschopp's dust test).

Other shaping processes, such as e.g. extrusion
(Bextruder) may optionally be used to prepare granular

35 material according to the invention. The equipment may
then be connected in series with another process. Thus,
for example, it is possible to combine an intensive mixer
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(sic), preferably spray dried silicas. Finely di vided zeolites e.qg.
zeolite A or bentonites may al so be used. 15 These additives may

ei ther be suﬂ‘pelsdaedrﬂcrimdkael@dxmplxidic arigbihyglxwmﬂoe'd: (ailmc@fseraiﬁ ¥ be

i nt roduc d  the sol ution
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additives is 3@01“1269168WF)% Prefea’la@fléfr &l@P—‘?YOdE:‘lteé sikicas .wFimeldspect to

the granul at @dvideds Al i t@dV iU eddlase addr e tditivede mayh Al tHeon to
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use in ani ma"®f&edstuffs, in particular

15 These additives may either be suspended in the solution
being sprayed or preferably be introduced with the air
stream into the equipment in which the solution is sprayed
and optionally granulated.

20 The amount of other additives is 0.1 to 10 wt.%,
preferably 0.1 to 5 wt.%, with respect to the granulated
gsolid. Obviously these additive include, in addition to
the siliceous compounds, preferred substances which are
authorised for use in animal feedstuffs, in particular

25 fatty acids and their salts, preferably alkali metal or
alkaline earth salts.

The fatty acids include in particular stearic acid and
palmitic acid and mixtures of fatty acids containing 16 to
30 18 carbon atoms or their above-mentioned salts.

Whereas non-granulated sodium methioninate cakes easily
and loses its free-flowing properties due to its
hygroscopic nature, unexpectedly this does not occur with
35 the granular materials according to the invention. They
remain free-flowing and easy to handle even when exposed

to the weather and, in comparison to spray dried powders,



25 f_étti/ acids and their salts, preferably alkali netal or al kal i ne
earth salts. wo 9s/37¥he fatty acids include in particul ar steeafjgsggossignd
palmtic acid and mi xtures of fatty acids containing 16 to 30 18 carbon

atonms or their above-nentioned salts. Wher eas non-granul at ed sodi um
met hi oni nate cakes easily and |l oses itss free-flow ng properties due to
its hygroscopi.c nature, unexpectedly this .does not occur with 35 the
granul ar mat eﬁ)ﬁ%%ﬁ-ac AR Jtrepf%‘éeri‘ t§ RS PTOPET LIRS n“”f‘?mée-f | owi ng
and easy to hzgHmd eveen when exposed to the weat her and, in conparison
to spray dried powpers,ce_f : .

beT) EPoty 00515 | B free-tloving AN and eage of handiing o

i nprovenents to t WY rrgsuRd tdust vfemFent, regard to: a)
free-flowimng char agt efedibEASEN NP i dke when expBsdfO0USeghgust
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cake after being st)orkeigh dsullld demketsy at 55 % rel ative hum dity, granul ar
mat eri al according to the invention remains free-flowi ng and easy

to meter out. The process according to the invention can be perforned

15 due only tiherras mpyracideid¢d@reduct srecdtom ftee bivbsg mtored for
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spray drier or equjval ent apparatus. X osition o ese
conpounds, WASIPTE B HR T PRT R epiny frre phlewiee 21dyeasvw
di scol orati orto metewwuk actually be expected due to the known instability
of t hese conpounds in the presence of alkalis.
The process according to the invention can be performed
15 due only to the unexpected fact that methioninate does not
decompose, even with inlet temperatures of more than

100°C, in the spray drier or equivalent apparatus.
Decomposition of these compounds, which is rendered

20 obvious e.g. by the presence of yellow discoloration,
would actually be expected due to the known instability of

these compounds in the presence of alkalis.

These granular materials prepared for the first time are
25 also subjects of the invention.

Useful developments of the production process and the
product itself are the objects of the dependent Claims.

30 Experimental section

To assess the granular materials according to the
invention, the following tests were performed:

35 1. Hygroscopicity test

To assess the hygroscopicity at room temperature, the
following atmospheric humidities were established in
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at room temperature. The weighing bottles are taken out

10 of the desiccator after 1, 2, 3, 5 and 7 days, assessed
visually and the increase in weight recorded. In a few
cases the water content can also be determined using a

Karl-Fischer titration.
15 2. Caking test

Screen printing pads which have each been filled with
20 g of the particular test substance and are provided
with an applied weight of 1.2 kg are each placed in a

20 desiccator at room temperature at a relative humidity of
55 or 76 % (established using saturated salt solutions,
see point 1). After 3 days the compressed products
obtained in this way are laid carefully in a
horizontally-rotating roller sieve (55 rpm). After

25 switching on the rotating sieve the abrasion time in
seconds after which a defined amount (10 g) of abrasion
has occurred on the roller sieve is determined (weight
below the roller sieve). The shorter the abrasion time
the lower the tendency to cake.

30
3. Dr. Groschopp's dust measurement
100 g of test substance are placed in the wvibrating
chute (2) via the feed funnel (1). The frequency of the
35 vibrating chute is adjusted via the controller so that

the powder flows slowly and uniformly into the funnel.
The powder falls through the funnel (3) and inlet tube
(4) into the inner cylinder (5) in the test apparatus

I



Screéen printing pads which have each been filled with 20 g of the
particul ar twstesgsbgbance and are provided W th an apgdr/ecbsyebsis of
1.2 kg are each placed in a 20 desiccator at roomtenperature at a
relative humdity of 55 or 76 % (established using saturated salt
sol uti ons, see point 1). After 3 days the conpressed products
obtained in thig., are.laid carefully.in.a hor i,zant al,l y- ¢ ot.ati ng
rol ler sieve (5‘%‘%1.8 ;Q]taecredzé‘mferﬁﬁ%%% FEAed o S '%&%%e%rt he

abrasion tine iflls outssEctndshiaf tweyssdl cnto ddfd ebeamatte (@ @f dfhe

abr asi on NAS rs, ne4yhe =" gy is determ ned (weight
bel ow the roller S|Ice)v ).1 exosg'f))rt(egrec% higigz;?we:\sﬁ?o'n tinme the | ower the
tendency to cake. 30 3. Dr. Groschopp's dust neasurenent 100 g

]91‘ teist(i_;;bstT ﬁ'ﬂiﬁ:eﬁl‘ Q:deﬁp?np&?i t“ﬂ ﬂﬁ?}g éﬂd)irt?igdr[‘?qf pomdetCﬂU_ttﬁxe( g_aes/itcﬁaémaf teﬁd

unne . e frequency of, the vibratjn ute is. adjusted via the

control ler so tﬂ?é‘f‘feq: rerklatwrtﬂ)vﬁbrt}f? o‘(ﬁsb’-'sé}to’vﬁ%% ‘gﬂﬂ:%rﬁrf%r]r# fsl?ent o the

f unnel . TThemmewdere ftaddrss ffdwxmd)itd hehd weetl dharmtchs nieing e
4) into the i i ., test

(10) "B¥darfyY Af{}deexf aée @ai\{‘;hﬁ ﬁ:elr?és o@@%vﬁt%{geﬁ,het% Just

whi ch '1's pl'aced undernea unnel’, falls

outside this velrnasigmd ahehmduright oqb)shad thase plateuirceldecrd (7)
(see f1046e 1) and Sreighid SIS | dbhidit: At dyd¥e e WBISS pdhfenc

resi dues of . .po remai ning in the vibrating chute (?nd i'n the

funnel are trartsitdt RRFREFR HeP 1 iRt dly aveighed 1p¥sh. After a
waiting time of 5 mnutes, the dust deposited on the bright polished
base plate is collected 10 and wei ghed. The dust content is expressed as
a percent with respect to the amount initially weighed out.

15 Example

A spray dried sodium methioninate (NaMet; molar ratio
Met:Na = 1:1) was used for the granulation process wherein
the methioninate solution was pre-treated with active

20 carbon.

Analysis for NaMet (spray dried)

e bulk density (kg/m3) 500

e compacted density (kg/m3) 600
25 e particle size distribution (%) <200 pm >90 %

e dust fraction (%) approx. = 4

(Dr. Groschopp's dust test, figure 1: dust test
equipment)

30 The spray dried product is granulated in an Eirich mixer
under the following conditions (table 1):



15 Exanpl e A spray dried sodium net hioninate (NaMet; nolar ratio
Met: Na = 1: Iyo wagsmad for the granul ati on process wherei n per/tbes/00515

met hi oni nate solution was pre-treated with active 20 carbon. Anal ysi s
for NaMet (spray dried) [err] bulk density (kg/nferr])
500 [err] conpacted density (kg/niernf) 600 25

[err] particle size distribution (%9 <200 [err]m  >90 % [err] dust
fraction (Y Table 1: GranuldPPh§Xconidd4tions(Ph. tEEOBEROPR GidEst test,
figure 1: dust test equi pnent) 30 The spray dried product is
granul at ed | | ) ' 4
11 Tabl ¢Pgod@tinul ati ng condi ti ons i franulBtei 8h ni xer Granupabeudt

Granul ate A Weéi ght oE‘Ebth (spray 1.6 2.5

. nyl at e B

1.66 dri Ja‘&?l%gtédoﬁgfﬂeg (spray (+83 g steari% acid as
additive) [|driedblusedofikgtanul ating 530 (+83 g stearic acB3d(ms
liquid [m] Li qui meth (60% Met) Speed of quidiseraﬁHgghve)
3000 3000

Volume of granulating 530 390

liquid [ml]

Ligquimeth (60% Met)

Speed of fluidiser (rpm) 3000 3000

5 The general handling properties of the granular material
were checked (table 2).
Table 2: Handling properties of the granular material
10
Product Granulate A Granulate B
Bulk density (kg/m3) 740 800
Compacted density (kg/m3) 840 900
Particle size
distribution (%)
< 100 pm 7 9
100 - 500 um 51. 53
500 - 1000 um 23 23
1000 - 1400 um 6 5
1400 - 3150 pm 9 8
3150 - 5000 um
Dust fraction (%) 0.2 0.1
Data on the hygroscopic characteristics and tendency to
cake of sodium methioninate in the spray dried and
granular form respectively are particularly relevant (see
15 table 3).




5. The general handling properties of the granular naterial wer e checked
(table 2). o os/37h@Bl e 2: Handling properties of the granLﬂc@r/Elsg@t/gbgﬁJ 10
Bul k

Pr oduct Granul ate A Granul ate B

density (kg/nferr]) 740 800 Conmpact ed denS|ty
(kg/nmerr]) 840 900 12 Particle size distribution
9 7 100 -
gé% [errfn&oﬁh err!amparlng thegyarious product EqQrms ifpgan ESOEeFBrr]m
23 that aZduch sth@Dler 1ABPefger im weight (equal to 6

5 1400 - ] 150 -
5000 [ e aééggpgféﬁ 8k watﬁr) takes plage w1Eh graﬁul?r mgt 6ﬁ§(9@
0.2 The differences batween speahygr@sdopredunarandegrgnué§Sand

tendency £0 jg $§E§cﬁia§99'H8tH8EQb98'QétS k@l&éﬁvéphﬁﬁlé&t§do§”§5 %.

gr anul ar forn1respect|ve are particularly relevant (see 15 table 3).
12 When c@hﬁhr?nﬁe%ﬁElVthB@édeBdﬂét7§o%néaFFh€3ﬁ bEh§e§Hmer1Fﬁ&t a

much SWB||erdiﬂﬁéﬁéﬁ@ebnaﬂélthliéﬁwathé0v1suamsaﬁpéheaneé oEt ehe t akes
pl ace with granul ifferences between spray dried

product and a¥3ﬁ3i8§n§°F@ bﬁrFPSBIgFFgeﬁOtlceable at a relative hunidity of
55 % Wth arelative humdity of 76 @6(although t he nuneri cal

differenggs ang Lheg) §Bs. KtSBQ' PREALABGE @ E augkagukge fatmis
134F ppPEpan ott PEgS

nmuch better. ncr eases n wei g to a produce a thicker
or thinner serfﬁbénnﬁ€ragréﬁpenlaﬁrvﬁéasﬁeau@n thnepéﬁéupﬁ Whegeagadd of

the granul arcABt gakal of sher brapliabP RheWriAl a short, sharp blow to
the glass vessel was sufficient to obtain a free-flowing

product, the spray dried powder had to be crushed after

15 ‘'"weathering" in order to obtain a free-flowing material.

This subjective impression is also confirmed by the
results on assessing the tendency to cake (table 3). The
lower tendency to cake of sodium methioninate in granular

20 form is clearly demonstrated by the shorter abrasion
times.



'ihe'glaés vessel was sufficient to obtain a free-flow ng product, the
spray dried gowdesrs4vad to be crushed after 15 "weat heyi ng" pdt/apskEo0s0s

obtain a free-flowing material. Thi s subjective inpression is also
confirmed by the results on assessing the tendency to cake (table 3).
The | ower tendency to cake of sodium rmthioninate in granular 20 formis

clearly denpnsirat ed the shorter abrasio I Nes .
ol o o Rehl 8L 8 et OSRRT P e e a0 EbRasREY oo BRI E e PR at ¢ i n
t he spray drmethionimahd &s ahgr apuvbgr drdedr fakm anfBr aduet granular

Slﬂvgfj) 55%rrg%??sé§}'}5mAdity ﬁ]gpg!ﬂ?teel E wei ght (% after 1 dgipray
8.4 5.8 4.0 2 days 11.8
6.7 Proddcf 3 daysmet 12. lgranulate A 7. le@ranulate B
5.3 4 days 11. 4 7.7 5.4 5
days 13. 4 7.8  (spray 5.6 Tendency to cake Abrasion
tinme _ 60 20dried) 13 (s) 76%relative humdity
S L X P 114 3
days 23hgmidity 15.0 14.5 4 days 25.7
26.3 Incregée7in
weight (%)
after 1 day 8.4 5.8 4.0
2 days 11.8 6.7 4.6
3 days 12.1 7.1 5.3
4 days 11.4 7.7 5.4
5 days 13.4 7.8 5.6
Tendency to cake
Abrasion time 60 20 13
(s)
76% relative
humidity
Increase in
weight (%)
after 1 day 12.4 10.1 8.9
2 days 17.7 13.6 11.4
3 days 23.6 15.0 14 .5
4 days 25.7 26.3 24.7
5 days 31.0 33.6 31.2
Tendency to cake
Abrasion time 295 145 147
(s)




5.days 31.0 33.6 31.2 Tendency to cake

Abrasion ti g o8/37772 295 145 14crgpros/00515 WO
98/ 37772 PCT/ EP98/ 00515

14 Cl ai nms 1. Process for preparing a free-flow ng, aninmal feed
suppl ement based on a nethionine salt, characterised 5 in that a

nmet hi oni ne sth solution is.converted into a granular material.

2.  Process-adtBfding to Caim1l, characterised in that t he
met hi onine salt solution is spray dried and the 10 powder obtained in

this way is jhen fﬁéﬁgéétfgr pr?ﬁar§n?hlP%988§§1?&§Hgd'Qﬂlhglckééﬁ‘1

characterised in oni ne sal't lon 1S
si mul t aneousl y sppapplement bagefed@napdmgehhoninedsphta chararseyiged. 15

4. Procgss aCCOiH'ﬂHaEanﬂétHEoﬂPﬁé Q&l@'@bﬂﬁticﬁolg converted into
characterised in that |on|n$ salt solution is converted

into a granul ar nﬁt%F?HP§B§ W@Eﬁ§16 shapi ng process, optionally
by extrusion) (sic). 20 ) Process according to one or nore of Cains

10 4, shacagtent gsgdlﬁgt b3! cifien/Te! D AE. 83k LeBOLM! LA o

treated mnth active car ore~spray anul ati on.
25 6. Pr ocetBeavebhipngneosshte splubnenoﬁscsnrﬁw @r@@dSand the

charactegpsed in bB@Ee{:thHERBéanhﬂetﬁ%t wag! §bi EﬂehsgranulatedSpr ayed
and/ or granulated in the presence of additivés based on siliceous

material. 30
3. Process according to Claim 1, characterised in that

the methionine salt solution is simultaneously spray
dried and granulated in a fluidised bed.
15
4., Process according to one or more of Claims 1 to 3,
characterised in that the methionine salt solution is
converted into a granular material by means of a
shaping process, optionally by extrusion) (sic).
20
5. Process according to one or more of Claims 1 to 4,
characterised in that the methionine salt solution is
treated with active carbon before spray drying and/or
granulation.
25
6. Process according to one or more of Claims 1 to 5,
characterised in that the methionine salt solution is
sprayed and/or granulated in the presence of
additives based on siliceous material.
30
7. Process according to Claim 6, characterised in that a
hydrophilic or hydrophobic silica, prepared by
precipitation or of a pyrogenic nature, is used as
the additive in an amount of 0.1 to 10 wt.%, with
35 respect to the solid.

8. Process according to Claim 6, characterised in that a
flnely divided zeollte or bentonlte is used as the



7. ' Process according to Claim6, characterised in that a

hydrophilic vy oBysh-ephobi c silica, prepared by pr etirpessal/bosnsor of
a pyrogenic nature, is used as the additive in an anount of 0.1 to
10 wt.% with 35 respect to the solid. 8. Process accordi ng
to Claim6, characterised in that a 15 finely divided zeolite or
bentonite is used

additive in an aﬁ%%%%theolﬁ B IBPWRE T WPt F%sb%cwt -%, with 66F38CEO|Id
9. Process accordonghéos€ladm 6, characterised in that 5 fatty acids
and/or their alkali netal/alkaline earth metal salts are used as
the additive in an anpunt of 0.1 to 10 wt.% wth respect to the
sol i d. 9310. Progess aceording te 6hai®r6nprbasrctatipedcedi AJato0

d ai s, C@araCterféﬁgy'Qciaétaﬁd}Qrt@h@@r9%§kéﬁﬂgﬁétal/alkal1ﬁé|éhk@ﬁ, wi th
respect to a nethionine [ 0Cess accordlﬁg gg Claim
|

i 'S
10, characteri sed™ ?Fa}hﬁ?fts are usﬁ ZBStBhGOaégéFFgﬁg?ﬂ 281 a'Py used.
15 12. Process.actoryongtt ®, oneéthf réebpeptetedihg &baiids,
characterised in that a Na and/or K nethioninate solution is used.
20 13. Process according Caim 12, characterised in that a
sodi um et hi b naPEogerat agAordingetio one or1uorer ofetbeapreradiagSt o one or

nore of {§e precegdiB¥ms, characth@dilBd thatpgteni $6dcbn7bhat serea»_sﬁﬁr with
a bulk 25 density in the range 350 to 500 kg/ rrLase dust

fraction in the r&R§BEIORe §1§F|§eﬁBF§FnES éfW@Fhlo is used.

11. Process according to Claim 10, characterised in that
a 25 to 50 % strength solution is used.
15
12. Process according to one of the preceding Claims,
characterised in that a Na and/or K methioninate
solution is used.

20 13. Process according Claim 12, characterised in that a
sodium methioninate solution is used.

14, Process according to one or more of the preceding
Claims, characterised in that a powder with a bulk
25 density in the range 350 to 500 kg/m? and a dust
fraction in the range 1 to 5 % is obtained after
spray drying and that this is granulated.

15. Process according to one or more of the preceding
30 Claims, characterised in that the spray dried powder
is granulated together with a saturated solution of
the methionine salt in a mixer with a strong shear
action.

35 16. Process according to Claim 15, characterised in that
the ratio by weight of powder to saturated solution
of methioninate, with respect to the solid substance,
is in the range from 1:0.01 to 1:0.5.

I



N

épray d?ying and that this is granul ated. 15. Process according to

one or nore ¥ seherleecedi ng 30 Cl ai ms, charact eri setbdrpebdoos e
spray dried powder is granul ated together with a saturated

sol ution of the nethionine salt in a mxer with a strong shear
action. 35 16. Process according to @sai m 15, characterised in that

the ratio by weight of powder to saturated solution of

met hi oni nate, with respect to the solid substance, is in the range
from1:0.01 19.1: Pr&cess according to one or more of the precediéng 17.

Process accor di nge Qlﬂge 8ﬁ?§256e95sé83 Hrﬁﬁgg'gg?nulaal i s,

characterised in t gf anu In a fIU|d|sed bed,
optionally with Eerformeﬂnéér@eﬁlﬁiééﬁﬁﬁngGV|@E§l°na11Y ¥8Ehpr gcess

accordi ngsto one 9hs8PLEAOErhBRIkEABEH1685C) . characterised in
that an extrusion shaping process is used to obtain the granul ated
material, optionally 10 conbined with an intensive mxer or a

f1 ui di sed bets. Procesdr aetording td9onbkbhi moreaav€é ghenclaimsat(etical,

mhich is very fregh?ﬁfcteflsea Qﬂﬁgﬁag)gﬁagkgg ﬁgnbgh%gangtp %Ls% gglk

density of > 650 Bution of 63
to 5000 [err]m used to ebtaivuthecognapniabped<mateyial, optionally

10 combined with an intensive mixer or a fluidised bed
drier.

19. Methioninate granular material which is wvery free-
flowing characterised by
15 a) a bulk density of > 650 kg/m3,
b) a particle size distribution of 63 to 5000 pm,

c¢) a dust content of < 1 %.



