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of = - Process for the preparation of aqueous
sodi um net hi oni nate solutlons and use of those solutions in the
production of a granul at e The invention
relates to a process for the preparation of 5 aqueous sodi um net hi oni nate
solutions having a | ow sodi um carbonat® content fromthe crude

- hydrol ysis m xtures obtained in the hydrol ysis of

5- ([ err] - met Ryosestaficsetthe )prepataiiion oo fi agueotsosodiumt me€hdgnivaltent s
of sodium séwepesﬁdeaﬁadﬁ% a%dw%aagm%%nénins% i&f&%‘é’éi ot ﬁghf ug 10

car bonat e nonohydrate whil e heati ng, anul at es sequent
prepared fromthose solutions by vari §¥gnul ag'@)cesses. Met hi oni ne and
aqueous sol utions of nethionine salts, especially of sodi um net hi oni nate

(DE 31 05 009 C), but 15 also synt hetic subst ances such as the
met hi oni ne- HEtue adayvent honl mgmatéweb aapﬁ'ddﬁ@@ B dmedepﬁpaarétemha@ifh tive

f t d oth f
benef it mai g da0 naSah B BBrBRCRR gt R Tt eRis, Pavinia, Sy ot
requi r enent scaskpnater Canend fooms thee c2ider diyarallysisnplioyadres The
di th | abl
sodi um et hi gy Dat &4 SPhUELAN &B@Bl 1§V%E % con%&ﬁqf dgﬁdéft%ifresponds

concentration of 40 wt %rret oni n and
to solid thQﬁﬁ?@lnmﬂéﬁh fremnmpaietcod mmt@r dfasiagliwe regards its

bi ol ogi cal 2pydeder@y . as8y8rakoABLROLS rHOMR tiet & %’é?ati%{taltﬂgﬂbif@fswﬁim
preparatiqgn of .such sodi un}lmét hi oni nate sol ution exa
Di ssol ut +8n FFRYHILE HORRPKABAER WA Leo Braihimgir ddddo granukafiesion. 30

2. Al kal i nesubakahenst By oprépblrear FroRt BybaRr eaniraidnd by varioudydantoin
W th NaO—Iar%o g\%[?e\hr]CQerr] or with a m xture of
NaOH Na[ err ] err HCO err]

Methionine and aqueous solutions of methionine salts,

| especially of sodium methioninate (DE 31 05 009 C), but

15 also synthetic substances such as the. methionine-hydroxy
analogue (MHA), are used worldwide as a feed additive for
.rearing poultry, swine and other useful animals and are of

benefit mainly to the production of animal protein.

According to requirements, solid or liquid forms are
20 preferably employed.

The sodium methioninate solution that is available on the
market has a concentration of 40 wt.% methionine and, in
contrast to MHA, corresponds to solid methionine, when
.comparéd on an equimolar basis, as regards its biological
25 valency. Several methods come into consideration for the

preparation of such sodium methioninate solutions, for
example

1. Dissolution of isolated methionine in sodium hydroxide
solution.

30 2. Alkaline hydrolysis of 5- (B-methylmercaptoethyl) -
hydantoin with NaOH and/or Na,CO,;, or with a mixture of
NaOH/Na,CO,/NaHCO, .
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2 3. Al kaline hydrolysis of mnethionine am de. Al t hough process 1

yi el ds the purest form of product, it I's, however, nore expensive in
conpari son with production of the solid because it involves an
additional process 5 step, and it is, therefore, |ess econom cal than the
preparation of nethionine itself. Processés 2 and 3, on the ot her hand,
start at an earlier stage in the preparation of nmet hi oni ne and hence
achi eve a rali eAtpkimerhiydgolysis ofipmethijovfinehamiglei.ds portion of the
DL- et hi oni ne 10 preparation. The preparation of

5-([err] -wetmﬁ@ﬁ@@%ﬁ%&g)agggﬁmggi Bhe ghéié%% E@% di gr-deiun, nhner by

direct synthesis fTom arting materials | .
met hyl mer cap‘t%fprléfﬁ‘l’%’f%?de'ﬁ?ﬁﬁ_ SXPERRPYCaRl RPEPSEYEIT widhy H’?Pé‘%f‘e“fﬁrésence
of ammoni a a5fl tlike Cao DM BWeoxihge. ibeinvolves al GAditivreiarstbddss known

manner by_hydrol ysis.of nmethiopine_nitrile, which in turn I § obtained by
direct synt HELFR 3R :l"ﬁelﬁsu‘éﬁe§F£PFF’ng es8  §CoRCIE ,hé}ﬁ/d:ﬁ%?cyani c acid
or anmoni ummysrarket bow of wethibAine2tsed fhy raoesises d wnd s, i atined

according tao optapn_relatikvely lLarge. nt f sodium
car bonat e, v%%%%g?r%‘sts%%r e%grﬁfleﬁag?fl.%xy St%‘?% tlﬁgﬁ-‘%een(sfro‘?%aeroqi/ﬁ%l?éi S
m xture i s degithioninedand henocedanhieveDE- @@13ievihPFaardimpdiaim

TEL i Oni Al S EnNy 5F Ohe! EBTYAR bB-ATH o AL i A cagRd Lo Toom

tenperature or bel ow, and the sodi carbonat e /dr at e that then
forms i sl8eMreRIXAHIPN- However, it is frequently obtained.in a form
which can be filtered only with difficulty. 30 According to US-PS 4 931

987, the prongsuepsra€y6hsed. s- (BTheth9dmecaptioriaa )i-hyddisiond | owed to
crystallise offlas p1208 10°0 fNSuhoRunheld sO S Ahf it LAl e
usual starting materials methylmercaptopropionaldehyde
(MMP) and hydrocyanic acid in the presence of ammonia and
15 carbon dioxide. Méthionine amide is prepared in a known
manner by hydrolysis of methionine nitrile, which in turn
is obtained by direct synthesis from the usual starting

materials MMP, hydrocyanic acid or ammonium cyanide and
ammonia. '

20 The hydrolysis solutions obtained according to process 2
contain relatively large amounts of sodium carbonate, which
must be separated off.

To that end, the hydrolysis mixture is concentrated
according to DE-0S 31 04 997 to a sodium methioninate

25 content of from 40 to 65 wt.% and is then cooled to room
temperature or below, and the sodium carbonate decahydrate
that then forms is separated off. However, it is frequently

obtained in a form which can be filtered only with
difficulty.

30 According to US-PS 4 931 987, the procedure is reversed.
The sodium carbonate is first allowed to crystallise out,

and then the resulting solutions are concentrated.



3 DE-OS 31 05 009 discloses a process in which nethanol or et hanol

is added before the separati on. Dependi ng on special requirenents, it
can be expedient to use a solid or liquid formof the animal feed

suppl ement . 5 The decision regarding the formof admnistration is
dependent, inter alia, on the available mxing tools and on t he speci al
preferences of each particul ar operator. In the preparation of the

m xed feed, bReoraniows fRRI\ AN osedtddligid@Ssdl £n i whieR! h¥thanblieokor m of
i ndi vi dual 10 conpgnents which, according to thejr properties, are

pr epar ed, foﬁtgﬁgﬁﬁléﬁ RAdad Refpre dhe SRITREIRP - dryi ng or purifying.
I f the individual conponents have the necessary properties, the actual

m Xi ng oper aDepending octargpertialltreduirenentd) eitn cangbenekpediient to

it 1 tneS8Son BB P e i 6 CEAE B PRad ESofiehfs

nmet hi oni ne i s used [n.concentrations of the ordef pf frOUIO.Ql to 1.0
W . % Those Theudesimiemautghrding rithe | foxm ohcadmknilstratiiop Asans of

appropriate wepahidas 20 1%£%Pié,“9%x?y§ﬂér§vailabié wEx Ry 3Lo82s08%dl tod S

descri bed that "aqueous _sol uti ons sodi um or pot assi unt net hi oni nat e
have the sambhe speciddninrefaiencey @b eafh PFEEHFOhABORAEALEEed as a
feed additive. 25 A nethionine salt-based granulate is known from

DE- 197 07 38Qnothd5p2pkd¥tion ofheh@hbhbréd ofeédlp tR¥ERALOBuLS feed®lend
ol Ut ons - SBORERVRGR BH TR heth HERtRSBr 1ETHF e bonat e 30
and NaHCO®) epdpbnengrsandliadles adeabdiay te pheparpdoperthesef aam
prepared, for example, by milling, coarse grinding, drying
or purifying. If the individual components have the
necessary properties, the actual mixing operation is
carried out in a suitable mixing unit. The individual
15 batches for mixing differ according to the size of the
unit. In the supplementation of mixed feeds, the essential
amino acid methionine is used in concentrations of the
order of from 0.01 to 1.0 wt.%. Those amounts are added
directly to the mixed feed by means of appropriate weighing
20 and metering systems.

In DE-OS 31 05 009 it is described that aqueous solutions
of sodium or potassium methioninate have the same
methionine activity as solid methionine when used as a feed
additive.

25 A methionine salt-based granulate is known from
DE-197 07 380 of 15.02.1997.

The object of the invention is to make available a process
which, as desired, yields sodium methioninate solutions
containing no or only a small amount of sodium carbonate

30 and NaHCO,, and the granulates which can be prepared
therefrom.



A The invention provides a process for the preparation of aqueous

. sodi um net hi oni nate sol uti-ons having a | ow sodi um car bonat e and NaHCC3
content fromthe crude hydrolysis m xtures obtained in the hydrolysis of
S5-([err]- 5 methyl mercaptoethyl)-hydantoin with from1.1 to 6
equi val ents of sodi um hydroxi de and/ or sodfum car bonat e, characteri sed
in that water is distilled off fromthe crude hydr ol ysis m xture,
preferably i fhewanVviea@don ¢RAEIRId \a praddss £he aﬁléhpr@pa@atiuﬁt 8er

di hyd d f bl t b th
i& hi oni nat caHSoYR, Bodig %ﬁ%mmaﬁe%?ﬁ%iéwmiﬁwmé ? b BRIy
. % and t hearbsukttien@rebdaHoGacbatent drdny dhegerrude dardmolyteis s
separ at ed of In:.?%u&%@p%@: n%%%gnft{hén qé&a¥81&4% egr%@ especially from

110 to 130[err Vapor ati on cTyst I'on has™ proved to be
especi al | yp smei:hml@ewapt@ethydr)ystmdanmm onitietfoom 1.1 F@eb6filtration

roperties a I Vet aoe duced
prop EEuiYEheeREE G BMA thydrSVEI T 2498 A5 Tﬁ@a?ﬁfnt QXrBBﬁaE@

viscosity of the solution in the hot state, rate

subsequent | ycﬁé§a§tre€§1$(9§all%6&%ﬂ%%f%nh‘f distibhednefbf fxoy Hheogrude
preferably [Bay8lolysie nﬁﬁctﬂﬁﬁec éﬂérab 1i® "o YBtagesThespekidiiyhi ch

conS| sts of approxigately. .70 w. di car bona ap imaiely 15
. % et hi onf—"ﬁ &%Iaes aé%i f‘é’%‘%&?’ét BYR n}i%&ﬁax?ag‘?zeng?"? ﬁﬁébEW a
decant er,10 tosanbteaadmd aufcar dno*lge/tnﬁ:h@ |h:.\/@étﬂlm , the méﬁhidﬁﬁ.nhﬁetbhe
prior art, t s then_returne ei ng
cool ed, to tf:} Eh gijt%m n o ey}}lomﬁﬁ%% con'f?ﬁtésl?)l g%gm g)ﬁ\”é gbat ures
above 120[erw}:C% Bangde &ie (;:festtﬂtsu@ smdmaulm@rb@maeeoonnhydrogénsed | oop
roce for e t n be
process for theponaReChY Ydikdled e £ ol URABLLLOIDS! SrSPLUN 98 €8

produced. . he resi ontent o onat e or hydrogen
car bonat e st H‘P %r e88Recialite fxemydilén tios 1&956& E¥gporatiion

15 crystallisation has proved to be especially suitable as the
crystallisation method.

The filtration properties are influenced in a very
advantageous manner by the reduced viscosity of the
solution in the hot state.

20 The filtrate subsequently has a residual sodium carbonate
content of < 6 wt.%, preferably < 3.5 wt.%, especially
< 1.5 wt.%

The solid, which consists of approximately 70 wt.% sodium
carbonate .and approximately 15 wt.$% methionine and is

25 generally separated off using a centrifuge or a decanter,
is obtained according to the invention, in contrast to the
prior art, at elevated temperature. It is then returned,
without being cooled, to the hydantoin hydrolysis, which
takes place at temperatures above 120°C. By means of this

30 procedure, an economical closed-loop process for the
preparation of the sodium methioninate solution can be
produced.

If the residual content of sodium carbonate or hydrogen
carbonate still present in the solution is undesired, it is



5 reduced by the nolar addition of free nethionine corresponding to
the sodiumion content. The nethionine can be added either in the form
of a solution or as a suspension. The final concentration of the product
is 5 optionally adjusted by the addition of water. By heat treatnent

at tenperatures of approximtely from80 > to 200[err]C, especially from
130 to 170[err]C, with dwell tinmes of fromO0.1 to 3 hours, the carbonate
can subsequemebycied by'd&mommﬂaxiaddiﬁﬁwmwm@afreé wafbiohinand Na

met hi oni nat e 8%%%%011%1;}%’ rfeorséd‘l%rﬁpf&fé £8HPV%h8f mEEﬁlgg[iﬁféf ]c\ﬁﬁl-[ om
t he sol ution SIOﬂ gent  or wa vapour 1s use

wat er vapour besadded @sl-tthﬂ;‘ eb@'ptnlfs& cﬁplageﬂhf aj $°h'a§/10n ert fsrabe suppl i ed

external l'y Of'suQEe%\ééi%Q{ ateh f M ht?or}gceﬁ@f&'éi@ﬁ 8¥ €Ranprefusyi tiabl e

apparatuses suc or 15 exam filmevaporators. The
removal of° t RR éEFéP 4 4ﬁ¥q4wamﬁh%s%¢§%EH°By°§h@aE§€ of nechanica
energy, for exanple in the formof stirring, or by the specific use of

process-tech Bgl beatalt m:spﬂrtatwsaas temﬁ@d’:@hui-és peft appkakimaemye firdth 80

the 11 qaid - c3700%Ct olppetaadish adem Ml SO Ifte Rif s of O™

pur pose, forfenmnplé Unnﬁuhnuxs;eﬁhetﬂathon@tenuan pabkeduentdglhmnsz ] et

apparatuses BecBiBlsROWTE remoydf OF 1660 Lhd Nl MLOGELHI Sac30LUL' 8OS
at e especl a etos al ned.

of Na net hionin that ar oraguoare ob
The |ﬂVbnﬁP&Weéls@Q@wﬁthﬁp%ﬁmﬁkﬂﬂEeg®ﬁﬂhl9ﬁe§hpr6@uc mythe shaping

measur es frOEblﬂ%l%%lﬂad”Ehé¥tFE£ﬁEHé¥bﬁ Q%éhﬂ'aﬂ wat€9 Qépgﬁkyr%fﬁBﬂd
amount of sod um car bonat e. I'n an advantageous variant, the solution is

concent r at ed VBETEUMRRET HARAURG HhHFRA | 28 Fh?eﬁﬁEBHsbpéséﬁﬁét'S&QJﬂﬁYthe

renoval of m@ﬁehe&rmmtéupglhedIéﬁtéﬁﬁhﬂﬁyb&rnBénévaonatéd fr@MﬁQﬁkﬁthﬂ
which is vergPEa oura?)e in ter not

pressures of gfﬂﬁﬂyﬁﬂég;ﬁﬁﬁFébi% ﬁB@?ﬁ?nggsoFu¥Poﬁ1&8 qﬁ)
160[ er r] G,5 aexampilieon fal lpisey dbideh tevaporators.

The removal of the CO, can be further assisted by the use
of mechanical energy, for example in the form of stirring,
or by the specific use of process-technological apparatuses
which in particular promote the carrying out of chemical

20 reactions with superimposed mass transfer from the liquid
phase to the gas phase. There are suitable for that
purpose, for example, countercurrent plate columns, packed
columns, jet apparatuses or bubble columns.

According to that procedure, solutions of Na methioninate

25 that are especiallf stable to storage are obtained. The
invention also provides pourable granulates produced by
shaping measures from the solutions so prepared containing
no or only a small amount of sodium carbonate.

In an advantageous variant, the solution is concentrated

30 further under atmospheric or reduced pressure, so that the
removal of water from the solution occurs by means of pure
evaporation, which is very favourable in terms of energy,
and not by drying. At pressures of from 20 to 1000 mbar and
temperatures of from 100 to 160°C, a solution or pseudomelt



.

6 that is still free-flowing is obtained. The solution has resi dual
wat er contents of only approximately fromO0.5 to 3 w.% The pseudonelt
has a solidification tenperature of approximately from40 to 80[err]C

5 On account of those favourable marginal conditions, f 1 ui di sed- bed
granul ati on processes are especially suitdble for producing granul ates
such as are enployed in the field of application of the product. The
gr anul at e hashat biilkksdénldi fyeef- £ hbhdk g/anfabtdingi efBrabdgl itiion 708s
kg/merr], w.tLh. reicle size diostributl jg a3 0Q0=[eLr] m
preferably :‘A%%%l%git %’a§850cf@ re]“r%S é’stgééélyla 9{603% ] e.LJO% %18064 Os[g{ar] m
with [err] 99 wtok.tBheppseuvdopeliteihay @ exgiitdifidat kopienperature of >
100 [err]m JRSmRER Loy Qf tg 2s having a particle size [err] 63
[err] m 15 isa ﬁer aWFy Egrfrmr eqtohg?ljr Zd(%;;bepr eferably 1 % and the dust
content according to Dr. G oschopp is 1 % preferably < 0.5 % An
especi al | y ot aEFeuBkard &ioss Feyasabls wanginahcondibdPRY: sodi um

met hi f)ni nat efgﬁﬂﬁ@ﬁéd—b%df E_:;Q@nhl@gti\ﬁ_n Prsredbdld) aéfe %é@ﬁci@lbﬁ isi_;u'ulgaﬁlea
granul ate prpduction stage, a rying stage, and a product cooli age.
The fol | ow riehoRFPRUSHAY graretihee 'Such o) il it op | Bapt 2ela
granul ati on of appgicakliyn of thesgirahict for the granul ation, 25 b)

drying may be carried out both in the fluidised bed and in, for
exanple, a vaguu r.yer., ) S us f he ]é:]pé)é' | so,
for exanple, a Sraqrgﬂﬂi?Ig&i %a)séeg bbé&k(féi'%{c%lﬁlgégo?l% ]_g_é{:%o'l in té%%%%
Ther € isl@sed 380thg/mryivwythas pretdreiled simeadd@taiibusicgp of thxgene3t he
dew poi nt oft$hgogasuins FYaMALL rdn B0 to Hhd® HR] ef&d&ei B PPUELLAN

of the granu] ate takes place by sprayi ng the highly concentrated product
sol ution direB®|§e 1408t ym h@ithy i & IR thmh PO L hPehre Ragseet
ot her - in a particle size of > 100 um.

The proportion of particles having a particle size < 63 um

15 is generally not more than 2 %, preferably 1 %, and the
dust content according to Dr. Groschopp is 1 %, preferably
< 0.5 %.

An especially suitable granulating process for solutions
having sodium methioninate contents of from > 65 wt.% to

20 90 wt.% has three stages, a granulate production stage, a
drying stage, and a product cooling stage.

The following applies in particular:

a) fluidised-bed build-up granulation is especially
suitable for the granulation,
25 b) drying may be carried out both in the fluidised bed
and in, for example, a vacuum contact dryer,
c) there are used.for the cooling also, for example, a

fluidised bed, a cooling coil or a cooling trough.

There is used as the drying gas pre-dried, heated air or
30 nitrogen; the dew point of the gas is approximately from
-10 to 40°C. Production of the granulate takes place by
spraying the highly concentrated product solution directly
into the fluidised bed. The atomising unit may be, other



7 than is customary in the art, a two-conponent nozzle operated as a

pressure nozzle. The formation of droplets is carried out by the

spont aneous pressure drop at the nozzle head; the envel oping air can
expediently be reduced in 5 conparison wth the usual nethod of operation
(weight ratio solution : air approxinat%ly 2 : 1) to a markedly | ower
value of from7 : 1 to 10 : 1. The enveloping air serves to I ntroduce

t he dropl et sthano isheuduamtirgediherhe art The two-compohéntsnobaztenj unction
with the noi ty t S .
particul arl BE)EE:St%g:%?‘t \Jﬁoﬁ%sé%rrgé?gf%hei‘?e Pgr&kjflﬂ%ghc%gtaggp il%EF he®
appar at us. Tﬁérﬁ'&ﬁldl QuE dyzdhs qm@matme%aurgedmpcatrtba vaezlsi c)

substantial | hewda R RIRAICSH Gkl At tden xp@aieﬂewea i?édﬁ&éauhﬁte seeds

by neans of cr ushi ng tools 15 built into the fluidised bed interpally, for
exanpl e a° CPMpREd %@%R‘”’rﬁ}} It %rufB&als%f‘%Fliﬁ%‘ll of | PPR¥ation dwgaght ratio
oversi ze par sbthedoch amaie dppieh gk : 1Theocds yhagkeaey MBwekol | ow
on directly fr§n1th rrgzranul t|o %§ ﬁ@ge Q%Qaiatus | ndependent
tenperature ¢ontrol® gors%l el b§ s PLaE8I ﬁlgegﬁﬂffe?n&o

el ements bot hntroaituqehezl'sammqplets hinte ythvg Slajdised badt he product side.
The fine grains, or abraded material, discharged wth the dryi ng gas can

i kewi se be_ nhuped ddifte BN AAfnceebA0F1 cTNEnt oRELBLUES LRCEN

drying sta 0ge Is |1 kewse 25 rmls ure con
gas and of0 oft kBegpxadusate Ja'hdih% ﬂmcﬁwesr#@nlg@doarwmregcubaﬂm err] C

When cool i ngimpogeasiakdieH I a'3£htt£b Gt%érééxgpéfaﬁfﬁfé QSntro?né!ErEﬁet hat
the product is noved nechanically in a dry at nrosphere and is kept dry

until it has2EBGFAEYS- n%é?al{tbl%be pﬁ”e%‘én‘t’ftﬁ’éegﬁ?’é‘iﬂ’él‘ﬁ%m senckeng

togFt her. Foctatdrdiedr @agon,sic) féw@&mﬂzaﬁﬂyw@éemeOpréaﬁbtmelncahhs t@le
cool 1 ng troug

d t abl
al so p055|gﬁe a&%é”bfﬂi Féhﬁégﬁ%:$?% Fehd ?F@egﬁﬁg?gfggég£1%§ftooas
exanpl e ddol brgltr dagles the dilaicdided sbed tooeirnglipj | Sor36xahpie a
apparat uses ﬁ&ﬁn@ﬁ H%gﬂ:ﬁhgjpe‘£9W5§ngMé£Haf &foing, for example, of

oversize particles from the fluidised bed.

The drying step may follow on directly from the granulation
in the same apparatus. Independent temperature control must

20 be possible by means .of suitable separating elements both
at the supply to the drying stage and on the product side.
The fine grains, or abraded material, discharged with the
drying gas can likewise be returned to the granulation
stage. The temperature in the drying stage is likewise

25 dependent on the moisture content of the drying gas and of
the granulate and is in the range of from 80 to 120°C.

When cooling to generally from 30 to 60°C it must be
ensured that the product is moved mechanically in a dry
atmosphere and is ‘kept dry until it has cooled, in order to

30 prevent the grains from sticking together. For that reason,
fluidised-bed coolers or cooling coils or cooling troughs
are to be regarded as very suitable apparatuses. It is also
possible to use other mechanically gentle apparatuses, for
example cooling troughs, plate coolers or cooling coils.

35 Those apparatuses are at least to be covered with a layer



8 of dry gas in order to avoid sticking together of the product .

It is possible to carry out the entire fluidised-bed buil d- up
granul ati on process not only continuously but also 5 batchwise in only a
si ngl e chanber of a fluidised bed. In t hat case, build-up granul ation,
drying and cooling are carried out in succession by neans of appropriate
tenperature control. As an alternative to the described granul ate
product i on 16f pdoyegssudinngrdeni dics @vdied shdidking tgrgatihex idh the is

al so pOSS|bI§r58 ?Eoduce t he granul ates by atom sation usi ng

t wo- conponen l'at jet nozzles, or by neans of a dropl et-form ng

process. In that case, .the very hlghl concentrated solutjiqn or.
pseudonel t hhbi #§ BOPE{PAEalOl SaTIS e Wi T Froripedihed P 1ds i 5

pressed at uptgaAtdbYLicoh Prddeds HAteoNly (Hr)inysedey amty dYson 120 to

160[err]C u a perfor ted plat havi ng fin hoI t he
plate to Vi bgﬁggﬂ%’fﬁl q1 % c}{'gmﬁ)er @u%c?%%cﬁl atf%é/l form
dropl et specthain emer, wbmhlaGupugrdnqﬂdgiqnsGhu&ngmandcnpoytngNQWQg to

the i nvent [ ogarrlehhgu@r 991 %(R)"r% exarr%‘irl %y?n%a%sz%fr g%ée%]fé&fa%gd pitation

colum in a dry inert
soIidificatibﬁmpgréﬁprﬁe@QerQk slightly el evated t enperatures, so that
further evaporation of water takes 25 place at the sane tinme. Finally, the

pel lets are ggl haca@demaltriv% fd&ltdié@iéé&@ﬁé}ﬂ g deh atrdl g5 rddieceosdli ti ons
descri bed above. The %ﬁl l%{ﬁ? bt ai ned e distipguished
by especild | Hr§66&SpYEL %ﬁ %ﬁiéﬁQQeﬂ AR Hhda 2 | ow
dust cont entals80pél§@t1b&fé \t@r lpfmidwdmaﬂfé Sgrafmplaxcb@lhsgg étf@nﬂd%aiﬂﬂild)ﬁt e by
extruding the gseu ogg%t of th égggﬁicon eq%rqﬁf o uthgnlno n,
ext ruder wi t We$Pdce 9&%&53 % i€t NO3Z ¢ Hat ﬁ 85374
extrudat e cadrbplptediocedrg rexidess. Im tdlatt dase hethaddety viesghlgcor di ng
to the nDU|déoH§8ﬂtrated solution or pseudomelt having a residual
15 wmoisture content of from 0.5 to 10 wt.% is pressed at
temperatures of from 70°C (sic), preferably from 120 to
160°C, through a perforated plate having fine holes. By
causing the plate to vibrate axially it is possible to
obtain an especially uniform droplet spectrum even with
20 that highly wviscous solution. According to the invention,
the droplets are allowed to solidify in a precipitation

column in a dry inert gas, for example air or nitrogen.

The solidification is carried out at slightly elevated
temperatures, so that further evaporation of water takes

25 place at the same time. Finally, the pellets are collected
in a fluidised bed and dried under the conditions described
above. The granulate pellets so obtained are.distinguished
by especially good pourability, a uniform particle spectrum
and a low dust content.

30 Another variant consists in producing the granulate by
extruding the pseudomelt of the highly concentrated
solution in an extruder with specific temperature control.
In that process, an extrudate can be produced directly
without further additives. According to the moulds used,



9 granul ates having a di aneter of approximtely from500 to 5000

‘[err]mcan be produced. Finally, if desired and necessary, t he product
can |ikew se be dried. In order to inprove the handling of the

granul ates to be 5 produced, it is advisable to atom se and granul ate the
met hi oni ne salt solutions in the presenceg'of silicate-based addi tives.

These include hydrophilic and hydrophobic silicas,. of pyrogeni ¢ nature
or prepared Byaputatest hevéndor Piemetearo ofp apRrFpimpteleigam 300 to

spray-dried §hhbCas- cEhNBEY pdbudad. FizRAlliyesif fdds Brddmdfd dledo®eary pr
bentonite, may al so_be usiq_ . The ditjves can either be suspended
in the sol ut P& PEOSHCt canolikeyige bs Qﬁéﬂﬂy, be netered together with

the 15 streamof air into the apparatus in which the solution is
atom sed andInoptrdepakbyimpravel afed handlilite cimihe gfamiletremddotbees is

from0.1 to 1 9 ..pr.ef erahl y.forom 0. .

granul at e§ P gg%Féa'Tﬁgs é%aggﬁgs\y%% 9 nrec? uagfe%"%sge gﬁ%?ﬁ%‘?ﬁé%ﬁ

si | i cat e- i kwetbipoinegs sadtibsodnddonshiioh the pxeseree of shlieaterbkaseded
and are perngagﬁgiygﬁthe feeds sector, especially fatty acids and their

salts, preferably alkali or al kaline earth netal salts. The fatty

acids include especially stearic _acid and_25 palmti¢ acjid, or m xtures of
fatty acids EBﬁFﬁiHpﬁé“ﬂﬁo#NﬂgoPh%¥}Q£FQ§u4Xﬁ%%ﬁ 1or S hifFes., ©
above- nent i opgdogahie. natur@idre pradidaredehhiprednp Lratddbnhes hodmbseno

gr anul at reaglily for c] ynps _and l0ses, It. .pouraaylit on. _.account

of its h ro§88pr/%eh85?g%F?£iﬁes?&ﬁg'ﬂﬁléauﬁglﬁﬁﬂﬁﬂ ,1Qﬁy%ué£¥%é%1 Wit h
t he granul at eecadtesdi fort exdmplienwhitiyge A o Hegntenbia, poay ablsoabd easy
to handl e evggeg@en exposed to the weat her.

The additives can either be suspended in the solution to be
atomised or, preferably, be metered together with the
15 stream of air into the apparatus in which the solution is

atomised and, optionally, granulated.

The amount of other additives is from 0.1 to 10 wt.%,
preferably from 0.1 to 5 wt.%, based on the granulated
solid. Those additives include, in addition to the

20 silicate-like compounds, substances which are by their
nature preferred and are permitted in the feeds sector,
especially fatty acids and their salts, preferably alkali
or alkaline earth metal salts.

The fatty acids include especially stearic acid and
25 palmitic acid or mixtures of fatty acids containing from 16

to 18 carbon atoms or their above-mentioned salts.

While sodium methioninate that has not been granulated
readily forms clumps and loses its pourability on account
of its hygroscopic behaviour, the same is, unexpectedly,

30 not found with the granulates according to the invention.
They remain pourable and easy to handle even when exposed
to the weather.
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Exanples - --Exanple 1 =~ There are used 1000 g of a solution obtained by
“di ssol vi ng 200 g of nethionine and an equi nolar anbunt of NaCH in 5 666
g of water, with the addition of 80 g of Na2C33. Wil e stirring, an
amount of 600 g of water is renmoved fromthe solution by distillation,
and the precipitate that fornms is sepdPated of f in a screen-type
centrifuge at tenperatures >-100[err]C. The filtrate contains 71 % Na
net hi oni nat eggaapi@ONlY 1.1 % Na[err]Coerr], NaHCJerr]; calculated as
Na[err]Cderr]. Exanpl e 2 There are used 1000 g of a crude

hydrol ysis m xture which has been prepared by hydrolysis of an aqueous
sol ution of S-é er.r] - met hyl ner capt oet hyl )-hydantoin with a 2.5 nolar 15
equi val ent a&ﬁf@glg LaN&'[err] solution as a m xture of NaOH, Na2CO3 and
NaHCO3 at from 160 to 180[err]C with renmoval of CJerr] and NH err] from
t he reacti onThiereurge armed\Hi@M0 cpmrfii mssolvtienavptained bgldgseblNing

met hi oni nat e d r f n !?'?K‘Fq: r calcul at ed
as Na[err] grlar Fséggggtﬁféﬂﬁ%éj grééri)e é\la@%l f £‘m rorfn %Ih(a)%l gbu de
hydr ol ysi & nisﬁﬁuﬂeOfarY@Q% with cehei @@@bt%%tof o$%9| i sHNpAFQu-e Al ke at
boi | i ng t Q¥ReH3 %—gesﬂpfaﬂ&ﬁﬁ@réi Govey @f hﬁ@é@ﬂ péeﬁé%eeal E¥8m the

filtrate contalns % Na_. net hi oni nate and 5.4 % of gureo

Na[ er r] CQ[ er FPLURdRBORY distchliafipRd %L%dl\]é][‘%rﬁ’f%ﬁBiLFfte 5BaE, fRpMs dis
Exanpl e 1 isseppeaired wih ibea Obéf@éxencﬁpé h@énthﬁfugecaﬁce&fnpatraﬁlihrlé)s
evaporation is |;,|e out_.i.n two sta e first stage g of
water are di §t |1I%I%e & & fid craty SOF NP %L t‘néﬂa SRR ok A ‘-fui'lgre in
t hat statld emdy3Q .tthén 1\5&121’(1013'5 hNaHZ00Q); gcalcuhataedaaa Nagt®].l ed of f. The

precipitate is again separated off at boiling tenperatures .of 127[err]C
over a heateg,preasure filter. The filtrate

There are used 1000 g of a crude hydrolysis mixture which
has been prepared by hydrolysis of an agueous solution of
5—(B-methylmercaptoethyl)—hydantoin with a 2.5 molar

15 equivalent agueous Na' solution as a mixture of NaOH, Na,CO,
and NaHCO, at from 160 to 180°C with removal of CO, and NH,
from the reaction mixture, and which contains, for example,
231 g of Na methioninate and 84 g of a mixture of Na,CO,
and NaHCO,, calculated as Na,CO,. 550 g of water are

20 distilled off from that crude hydrolysis mixture, and the
precipitate that forms is separated off at boiling
temperatures of 127°C over a heated pressure filter. The
filtrate contains 60 % Na methioninate and 5.4 % of a
mixture of Na,CO;, NaHCO,; calculated as Na,CO,.

25 Example 3

Example 1 is repeated with the difference that the
concentration by evaporation is carried out in two stages.
In the first stage, 350 g of water are distilled off, the
suspension is then stirred for a time in that state, and

30 then a further 200 g of water are distilled off. The
precipitate is again separated off at boiling temperatures
-of 127°C over a heated pressure filter. The filtrate



L}

.contains 62 % sodium nethioninate and only 3.2 % Na[err]CJerr],

NaHCO err]; calculated as NaJerr]CJerr]. Exanpl e 4 Exanple 2 is
repeated with the difference that 250 g of 5 water are distilled off in

t he second stage. In this case the boiling tenperature is 131[err]C, the
filtrate contains 71 % sodi um net hi oni ndlte and only 3.5 % Na[err]CJ err]
NaHCO err]; calculated as Na[err]CJerr]. Exanple 5 10 There are
used 1000 g oebnsalinki @2 &S sdfdiainhedtdsidriimate dnd tomlye RCZ ok dNagrdQ

Exanpl e 3, e sQlution. i injected at a tenperature of from85 to
130[err]C i?\@%Hgay 8?#5}1 f’“§'8§ BnggFé(g’r'anul ate which has already been

dried. The droplets of the solution are distributed as a thin 15 | ayer
on the granuE#gephei éh is already in place, and are dried by 6 Nnferr]
of NJerr], the nitrogen in the apparatus used cooling from95[err]Cto

58[err]C andEkaapql_eszqwréﬁeatt@a gﬁSth tHe digrdréies[ ehat 250 §56€7 1] C.
The residual npisture caontent of Cl_g{anul ate is 6.4 % 20 anple 6

Exanpl e 43 sYREFEaPER \ﬁltsrptbr:lléaddqufferléh & BRI Fr39%g In Bhisj case
dehum di fi edthe Bod&Wn@Oltleph‘rathﬁfe edeE ¥C,- 2y i trathefaurecdingnters

the fluidi seg}bgd 8 h 15 Nn{el},_] of N r&hyt?es ¢ QL3 gLeduas a
u ° 23 37

resi dual
12 calculated as Na.z,CO3

Example 5 - -

10 There are used 1000 g of solution as obtained as the
filtrate according to Example 3, and the solution is
injected at a temperature of from 85 to 130°C into a
fluidised bed of granulate which has already been dried.
The droplets of the solution are distributed as a thin

15 layer on the granulate which is already in place, and are
dried by 6 Nm® of N,, the nitrogen in the apparatus used
cooling from 95°C to 58°C and the dew point of the gas
rising from 8°C to 35°C. The residual moisture content of
the granulate is 6.4 %.

20 Example 6

Example 4 is repeated with the difference that the drying
gas is dehumidified to a dew point of, for example, -2°C
before it enters the fluidised bed. With 15 Nm’ of N,, the

granulate has a residual moisture content of only 2.4 %.
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Patent clains .5 1. Process for the preparation of agueous sodi um

‘met hi oni nate sol utions having a | ow sodi um car bonat e content from
the crude hydrolysis m xtures obtained in t he hydrol ysis of
5-([err]-met hyl mercapt oet hyl ) - hydant oi n with froml-1+t0 6
equi val ents of sodi um hydroxi de 10 and/ or sodi um car bonat cCh——
aracterisedinthat water is distilled Jnm!ﬂ”ﬂ lHWﬂ,
crude hydrol ysis m xture, preferably after the additi oR I”H"I
sodi um hydroxi de, until the sodi um net hiﬁni nate content 15 is frodl 66 =+
to 90 wt.% and the resulting sodium carbonate is separated off, in
anhydrous formas the nonohydr at e and/ or hydrogen carbonate, at a

t enperature of from90 to 140[err]C. 2. Process according to
claim1l1, 20 characterised in that t he sodi um
car bonat e (algh%/drﬁr?us monohydr at e and/ or hydr ogen. car bonat e)
contai ni ng so i n%}ﬁfgﬁinate resi dues that has been separated off
is recycled, wi t hout being cooled, and returned to the hydrolysis 25
st age. S 31. prBcesesacfordthg prephxiatmion of aquepus gsadiamc t er i s e
dinthat methiéﬁ%ﬁég&h%oiﬁ@"B’i‘ﬂsm?l%ﬁ’rlih %ta_o@ﬁtssaggi% L|RBAHHk of

free methionine Is added to the solution in &h anbpun that 1s

approxi mat el y t HeoRBeRE E¥amy khencryde; hydrolysis;mighurss Qiiahngd sbli um
carbonate, the sghethplrbdysis of BegpeaethyllmerBptivetBAleHidantoin

optional 1y under pIEspilie 1.1 to 6 equivalents oF sodith nydrgmids [Mom

accordi ngot o cl aamdBor sodium carbonate,
characterised in that

water is distilled off from the crude hydrolysis
mixture, preferably after the addition of further
sodium hydroxide, until the sodium methioninate content

15 is from 60 to 90 wt.%, and the resulting sodium
carbonate is separated off, in anhydrous form as the
monohydrate and/or hydrogen carbonate, at a temperature
of from 90 to 140°C.

2. Process according to claim 1,
20 characterised in that
the sodium carbonate (anhydrous, monohydrate and/or
hydrogen carbonate) containing sodium methioninate
residues that has been separated off is recycled,
without being cooled, and returned to the hydrolysis
25 stage.

3. Process according to claim 1,

characterised in that
after the sodium monohydrate has been separated off,
free methionine is added to the solution in an amount

30 that is approximately the molar equivalent of the
amount of residual sodium carbonate, the solution is
heated to from 80 to 200°C, optionally under pressure,
and CO, that forms is removed from the solution.



~

characterisedinthat wat er vapour or - an imert—gas
‘I's used for renoving the Co[err]. 5 5. Processlmm m I I m
3, characterisedinthat l H ﬂ“"ﬂ"ill
stirred to renove CJerr]. 6. Process according to one or ofe &f the
precedi ng clainms, 10 charalZterised inthat
the solution containing no or only a small anount of sodi um
carbonate issthep,.5oRNET L ed k&&ﬁgatBOE&QQH@B granul at e. 7.
Processaccordlngtocal 8 racterisedintha
t f1 ui di s%dhb%drg?aﬁur'aﬁl &nii § @nﬁ'i oje® t B @ %rocess according to
claim7, Wabe? Vapolr! of &nl ihe®tldgas ils iskd for remdniengothéion
containing no or_gonly a snmall -amount of 20 sodi um car bonate is
concentrated at ?(g?rperatures of from 100 to 160[err]C and pressures
. of from 10 to 1000 nbar to a residual water content of fromO0.5 to 3
w.%and 5 5. Psotesa sabpediag tO'hlaﬁdi§ed bed granul ati on. 9.
Process according fo,claimb6, 25, ; £ nacdedd sed in tha
t the sol Ut1'on CoRt & ni ng no Sr Son y *a'smal I amount  of sodi um
carbonate i s subfbeteglubipni ig- §§imredditeedesmye CO2-  granul ati on.
10. Process according to claim?9, 30 characterised i n t
h at 6@ spi»@t:ega gebbaidingg th @Me> b wdrdod O t&ﬁevxsra/cé@ﬂngm
met hi oni nate is ui 11.
Process accordi n§ 248 aims 9 and 10, N
10 characterised in that -

the solution containing no or only a small amount of
sodium carbonate is then converted into a pourable
granulate. |

7. Process according to claim 6,
15 characterised in that
fluidised-bed granulation is employed.

8. Process according to claim 7,
characterised in that
the sdlution containing no or only a small amount of
20 - sodium carbonate is concentrated at temperatures of
from 100 to 160°C and pressures of from 10 to 1000 mbar
to a residual water content of from 0.5 to 3 wt.% and
is then subjected to fluidised-bed granulation.

9. Process according to claim 6,
25 characterised in that
the solution containing no or only a small amount of
sodium carbonate is subjected to build-up fluidised-bed
granulation.

10. Process according to claim 9,
30 characterised in that
a solution containing from > 65 wt.% to 95 wt.% sodium

methioninate is used.



Ch‘aract_e‘risedinthat the granuration f ﬁﬁ‘\,‘l\fﬁ

divided into three stages a) production of the grm‘\l

drying c) cooling of the granul ate. 12. Proces® Img £0*
clainms 9 to 11, characterisedinthat t he
wei ght ratio of solution : air (envel oping4air) is 10 from7 : 1 to 10
o 1. 13. Process according to claim?9, characterised

i nt hat11. Procesis uaccerdingi nat elhdwisn® andediodual noi sture content
of fromO0.5 to %.i resse t _from?7 o 16 rr] C 15 t hrough a
perforated pl até@h%\f/? n%; %i%e?h%l gsﬁaﬁdet ?e 9_5. t Qﬁ[.%[é: I's optionally nade
to vibrate axi altje (graprbation processniiggdgm jndo diturees cekages,

sprayed, -subj ectgfl productign'ByYtaBegkatisbrkegral i on, formed into

dropl ets, _and the resulting granulate is then optionally dried. 20
14. ProceSs accdrdi®¥iBdcl ai m 8, characterisedinth
at a solalt i evoTOAGabhi BHef ERENSAate .99.5 W . % preferably

from93 to 99.5 w.% of sodiumnethioninate is extruded and t he

extrudate i h L.onal | tied 25 15. Sodi um.net hi oni nate granul ate
having a hi 3# blg[g]?(g(gé%? accgrglﬁgu}:gbfzﬁws ER r'Tlllc haracterise
dby a) @ budkrdansi tyeot * 85@ kig/diferrjt h a t b) a particle size

di stribution of r . C) d{gﬁ{ < 1 %
d) a sodium car b%lélgtrqéégsﬁﬂgoggg%ongr ]gg'elﬁ&clgrnbdn)gtlgr élq%ﬁ%nﬁ%} %86
W % 10 from 7 : 1 to 10 : 1. .

13. Process according to claim 9,

characterised in that
sodium methioninate having a residual moisture content
of from 0.5 to 10 wt.% is pressed at from 70 to 160°C

15 through a perforated plate having fine holes and the
plate is optionally made to vibrate axially (droplet-
forming process) or atomised, i.e. sprayed, subjected
to wavy sheet disintegration, formed into droplets, and
the resulting granulate is then optionally dried.

20 14. Process according to claim 8,
characterised in that
a solution containing from 80 to 99.5 wt.%, preferably
from 93 to 99.5 wt.%, of sodium methioninate is
extruded and the extrudate is then optionally dried.

25 15. Sodium methioninate graﬁulate having a high degree of
pourability,
characterised by
a) a bulk density of > 650 kg/m3
b) a particle size distribution of from 63 to 5000 um
30 c) a dust content of < 1 %
d) a sodium carbonate or sodium hydrogen carbonate

content of < 6 wt.%.



