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WO 2006/ 010448 PCT/ EP2005/ 007323 1 Method for
purifying CO2 gasflow The invention relates to a
process for purifying C02 offgas streanms to free

PAcElr FHER RS <iroams i nto the | pr oRuAg0s 0723

process Such of fgases oceur in particular in the
preparati on of nethionine and conprise, in addition

to nethyl IMetkedapbanpugifipiag| §0algo=2Bivmni a,
hydrocyanic acid and steam Such a methionine

process is described, for exanple, in EP-B 0780370 =
USe 5,78 TE9rantde USE 89903492  PFOHeEUnBeF| yawg fying CO:

?f.@é}géssﬂ:@@ﬁlgca{b berbL! yslkated @ﬁemi@th%m @1@51 and
ormati on of 5-( -neth Inercapto ydant0|n

HENERRHFFCOE 3 1 S~ FRA PYRGT stree)ms lgttgp ‘the

BroByef oby shscekskhe hydantoin to forn1the
nmet hi oni ne potassiumsalt 0 0 H3C S A NH + 0.5 K2C03

HaC O - K+ + 1.5 CD2 + NH3 HNC( NH2 25 \\O Step 3:
stichppf figasés NeiB camd 160 2aftdenilaeg Hydridley stxepadaiigre of

methionine and comprise, in addition to methyl

mercaptan, generally also ammonia, hydrocyanic acid and

steamnm.

Such a methionine process isg described, for example, in
EP-B 0780370 = US 5,770,769 and US 59503489.

The undérlying process steps can be illustrated as

follows:

Step 1: formation of 5-{2-methylmercapto)hydantoin

O .

s
HsC/ NH + H,0

HN«

)

HSC,S\/\,;O +HCN +NH,+CO,

Step 2: hydrolvyeis of the hydantoin to form the

methionine peotfassium salt

O O

s s ]
HC \/\(/{NH+ 0.5 K,CO,——= 1 ¢~ \/\(Lo K+ +1.5 CO, *+ NH,
HN\\< NH,
o)

Step 3: stripping of XNH; and CO; from the hydrolysis

mixture
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2 1.5C2 + NH3 OHCS kOK+ + 1.5 CO2 + NH3 str
Aping O 3 NH2 HBC S 0- K YINH2 Step 4: rel ease of
solid nethionine fromits potassium salt 5 OO \"~
+ KHCOB . /S OH H3C 'S 0- K+ +CO2 + H20 H3C NH2 NH2
Step 5: separation of solidZ2nethionine and rmt her
liquor 10 KHCO3, filtrate OMH SVY%&O
filtration O 3C NH2 H3C SOH NH2 heat

treat ment of?the nother liquor to fel ease CO2 and

recySJ\u)ng“\ghstep 52:0,15NKHCOH, 2008 + 0.5 Q02
ThE overal Kt ion of the nethioprme synt heS| s b ,
the aboveNHarocess has the foll owi 1g apﬁe -
MWP + HCN + H20 et hi oni ne <C O K

NH

2

Step 4: release of solid methionine from its potassium
salt

o] O

H C’S\/\/U\o" o 02t RO H,C” \/\H’LOH * KHCO,
3

NH
NH2 2

Step 5: separation of solid methionine and mother

liguor

—= KHCO,, flitrate
&}

o) e
H3C/ \/\])LOH + KHCG,; — filtration o
NH P
2 _—"'Hac \/YJ\OH

NH,

Step 6: heat treatment of the mother liguor tc release

0, and recycling into step 2:

KHCO3 0.5K,CO, + 0.5C0,

The overall equation of the methionine synthesis by the

above process has the following appearance:

MMP + HCN + HO — methiqnine

The recyeling of K,CO; and NH; according to the
abovementioned partial steps does not constitute any

problem.
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The recycling of K2CO3 and NH3 according to the
abovenenti oned partial steps does not constitute any

25 problem 3 However, when steps 2 and 3 are
considered, it can be seen that, froma

stoi chi onetric point of view, 1.5 nol of CX® can be

rel eased fromthese per ngLe of NH3. According.to EP
HOrgH 370 S hdsePY of affi%e TofbonERPS 5emay et 3R be
seeyc et t, ntirdrh e Htage-roforwytdaint gpai fitorodt vioew, (3t Bpmol

1). . wever ,, accordin 0 sioi chi r t

F)gac?l an -0, Sb?rol%egfeaﬁl éfg:\ggls ‘%%%Qs%age %ﬁwot?%oﬁf NH; -
PocreddmicorturkR i 01 288 38 OofH gashesst npbkately cFpmgonsnts
Pn%ﬁf %@St%gé fcenthe ahentegbe AN A Meormation
of fgas sho that 1t conprises, based  on the CO2
defeentt) -met hyl nercaptan (M) in amounts of 15 1 -

10% by wei ght. The met hyl nercapt an-contai ni ng

of fgas cannot be_utilized in,the methi.onine

BPYEVSr at | BRCTEEER 4) F3i nE8St he® POttty " WHIth Rds ©7€

reertiiicht, er edsoftholvoulfd Be2grkat¥ys oddurs akthget edithout

Lp_ Ad0L1 o0 bhe oLyl dmercapt an. ow ng Lo its aci ¢

character, woul'd accumul™ate as potassi um
nmet hyl mer captide in the process sol utions, which

woyld e | ead, £ 0: A Sriupt neRs LHBskNe1 BBt QM NeHWOr KiBmi cal
The” met hyl nercaptan content of the . offgas fromthe

Ry@aNESEn FynthesPETAES (SPERUERRT Bfe TIRFACT hePased
25 meichydore ceaptapr, opicahalld ehyttea (tdvP) (Msiedi msamorane of
terial, .as a resuylt t he Ccess _ .
oﬁp%P?es Ya ggFtﬁﬁﬁ ng@ﬁil %%%%%ptaﬁeféég%%% CoREREIRY
eddgasUS 42048232 kend WS BLB783 05731 t hehot heretrionine
gh}%'i:i q%_glgxbnweggeggam)c,an 4B bynthefuct which has

econposi tion of 30 methionine, mainly in the
ﬁ@@@nﬁﬁﬁﬁqﬁQQCQQQigould be greatly odour-afflicted. In

addition, the methyl mercaptan, owing to its acid
character, would accumulate as potassium
methylmercaptide in the process solutions, which would
lead to disruptions in the methionine workup. The
methyi mercaptan content o©f the offgas from the
hydantoin synthesis has twe causes. One is that the
methylmercaptopropionaldehyde (MMP) used as a raw
material, as a result of the process, always comprises
a certain methyl wmercaptan residue content (see
Us 4,048,232 and US 3,878,057); the other is that
methyl mercaptan can form by thermal decomposition of
methionine, mainiy  in the hydantoin hydrolysis
supperted by potassium carbonate (step 2}. The thermal
decompogition of methionine is also described in

EF 839 804.

For the reasons mentioned, the offgas is incinerated
according to the prior art, in the course of which CO;

and methyl wmercaptan are lost and considerable costs

“for the combustion simultaneously arise.
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supported by potassi um carbonate (step 2). The

thermal deconposition of nethionine is also

described in EP 839 804. 35 For the reasons

mentioned, the offgas is inginerated according to

the prior art, in the course of which CO2 and net hyl
Uf@r@a@i angak eah@&tadgndilms:isw apl @r§@§£§ fber ptzlé@amng

FDUS“ o%%@%%@%&g%g? JFH, a\gﬁscﬁ’bsl‘%e hydrogen

a(thcI&t ﬂify‘é sencapho)ihedant bas conshsthngheahpdyogen CO;
Itgl% %e&%% t h@lrtcr%%t ag 925 C %%' %Ielr% n Irr%l% istage .

and rcaptan are recovere

'mntmbssxragge 5C§@rrlﬁ3mg19tOAdC®¥fdl BF AC@ tehi stbﬁoc@%@as is

ihe off Scbﬁtab@eﬁl aéi%&pnwetqechﬁl Lhghn Wik N @Rbonate
anmoni um carbonate or a dilute hydantqQin solution in

F dér Ho-Wishd " HERPEOFRe SFléNtlléDcﬂ}enl%oPEfiiEEn g bind HCN.
Tx@@ygbﬁdw kAka thednadant osn re&y&masn Satd ntaese@@@@tom

scr.ubbi ng e, the offgas ich still rls
ST TR it e ARG aRonEs teb g, (EHEHF ui 1 gas
Wi it det 1 nm raenapael B, ménhyhenemhmgt&ﬂxaﬁﬂnagmonla is

ééj\%&fa éh%l%ffg%g 'e$‘ C %r eSJ:CNF/g elgev%%%h 2 s In the

nercaptoproplona
trm:mj/l spekbhpran ssadren tbhraoascfeft%s Asdlmﬁﬁﬂ‘ﬁgéﬂ@@Ed

Rt N PRAGRSS drt 4l 10021 R idee quady i t afivel Yoinds
nost sjgnificant prop ortlon of t he of{gas str
®iR aPeS Y inTEFICRREER N ebFBt TR GRHRt t oftal” J\ﬁ&?ﬁf@ntage

St ream i rotessedsi Rukie qmrzocass thenthenedtasigely most
m S|on o% scrubblqg

|
S Stpt e Bt ot | BeEbpRs YRR, escapes
ummmihnmaﬁ anfore v and nﬂthyﬂdlnepua@tawaSMhoggream is

%6%9-9&6" Stﬁasqg{géégs%% highq cost Igguﬂeo the

escrib inth pat ent 319 044 2 i'tional
Pobsebersof hahe SerfiAInt Sgeb iR t ReseFigad there, whlch

comprises the toxic substances ammonia and methyl-
mercaptan, whose disposal 1is associated with high

costs.

The process described in the US patent 4,319,044
additionally possesses the disadvantage that the offgas
stream, in the course of the scrubbing process, comes

into contact with MMP last.

Hence, it is saturated with MMP at least in accordance
with the specific vapour pregssure and is only

recyclable to a limited extent.

It 1s an object of the invention to purify offgas
streams consisting mainly of CO, to free them of
chemical compounds contained therein in such a way that
the purified CO, can subsequently be recycled into the

production process.

In cne aspect, there s provided a process for purifying CC.-



stream in the course of the scrubbing process, cones
into contact wwth MW |ast. Hence, it is saturated

with MW at |east in accordance 30 with the specific
vapour pressure and is only recyclable to alimted
extent. It is an object of the invention to purify

of fgas streans consisting mainly of CO02 to free them

of 35 chem cal conpounds contained therein in such a
way that the purified 002 can subsequently be

recycled into the produetiean process. In one aspect,
there s provided a process for purifying CO02 4a
cont ai ni ng gas streans having a content of nethyl
mereaeaninangsr étyedihdavheg pur¢ditedtC eyl BEhgpptan
SCrypbiRgytNePase shiLARI ot heor{pQIlls% N $8EUENCEe gas

a) wwth water or. with water in which

net HYISRBF Cagttep f B8t YHATIERYHEEMP) is present

di ssol ved, b) subsequently with MM and c¢) then with

wat er, d d) reeycling the thus purléggg C02.into 4.
[

t he pro uctlon process. The present sclosure al so
-prOV|d@§hal@?@%ﬁ%@PF@Ploﬁ%}ﬂP¥y¢%g COPMB) contai ni ngresent
gas st4eamsvéaving a content of methyl nercaptan, in
which the gas is scrubbed in the specified sequence
5a with water or with water in which

nmetihy | seseapetopopiondiMiehyde (MWP) s present

di ssol ved up to a maxi mum of the solubility Ilmt

b) subsequently with MW and

¢) then with water, and
d} recycling the thus purified CO; into the preduction

process.

The present disclosure also provides a process for

purifying CO;~
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10 ¢c) then with water, and d) the thus purified CO2
is recycled into the production process. 15 The
process is particularly suitable when the gas
conprises one or nore additional fractions sel ected
fromthe group of hydrocyaniT -acid, ammoni a and
water. 20 Preference is giyen to a process for

FRMERAHTHEGE0083 Sof FFFSESObtAHES | A aCpP6EESs Por methyl
Pleafidgdigh, Neidhi ophdeh | Ahwhi es is  scrubbed in  the

3- net.hyl nercapt opr opi onal dehyde (MW), hydrogen
C%Paqﬁld%,eg eéPca%d carbon dioxide, or those
conmponents from which the aforenenti oned 25

SoTPORERLS Canlie T epaLed. econveLbed Lo in which
-(2-met hyl nmercaptoet hyl ) hydantoin, this is
hydr olWpsedy 1 mgad A nrarhi o e hvelepr e 6YMFY at ek wi PReSent

the intdRdueld iji) afo G2ia-Whehe dfhe HD 2 oaai id imit,
r

offgas exiting om t he hydantoi n synthesis reactor
is 30 subjected to the abovenenti oned at |east

thr ee-ssiageruestlnbhiinth pritess] and a) the resulting

scrubbing liquids are recycled into the preparation
process for nmethionine or its 35 precursors, and b)
tdHe puntiei ed tEOFages starsam i s i ntroduced into an

al kali nmetal salt solution of the nethionine-

contai ning reactor, and methionine is precipitated 6

) r orhteni t8e8 t . PrReLdPFgasCexi tfng FGBiR ke 1nto the
hy dant@idauyiidiegrodegact or  contains generally 60 to
75% by wei ght of C02, 0.01 to 5 0.1% by wei ght of
hydrocyanic acid, 1 to 10% by wei ght of nethyl
Mercaptrames®. 510 SHrity cwdieghity ofuatabiiea amen the gas

comprigses cne or more additicnal fractions selected

from the group of hydrocyanic acid, ammonia and water.

preference is given to a process for purifying CO,
offgases obtained in a process for preparing
methionine, in which 3-methylmercaptopropionaidehyde
(MMP) , hydrogen cyanide, ammonia and carbon dioxide, or
those components from which the aforementioned
component g can ke prepared, are converted to
§- (2-methylmercaptoethyl)hydantein, this is hydrolysed
and the methiconine is precipitated with the
introducticn of CO0;, where the CO;~containing offgas
exiting from the hydantoin synthesis reactor 1is
subjected to the abovementioned at least three-stage

scrubbing process, and

al the resulting scrubbing liquids are recycled into
the preparation process Lor methionine or its

precursors, and

b} the purified CO, gas stream.is introduced into an
alkali metal salt solution of the methionine-

containing reactor, and methiconine is precipitated
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15 to 25% by wei ght of water. The anmoni a- cont ai ni ng
scrubbing liquid fromwashing 10 step a) is
i ntroduced into the hydantoin synthesis reactor. The
met hyl nercaptan-contai ning scrubbing Iiquid from
scrubbing step b) is introduced into the MW
synthesis, 15 and the MWP-containing scrubbing
Ilqw(fﬁqmnﬁhﬂﬂLﬁﬁﬂ%g step c) is used as scrubbing
l'iquid for scrubbing step a). In scrubbing step b) ,
t he anmpunt of MVP used is 20 Iected in
Th TR ST WP oS DPT Kive. RECRYEORE EXpLaRSie Yebotor
(Baseois) dendrdllp 80lto rvsaoamylwelighltloi £0,2:0.01 to
T rubbi n arri t r u 1
&?1 gb%oﬁ? g%kpgg %‘d%%F£#§f% eé%ressurg %elght
tdﬁemﬁﬂm&ﬁnm@wemmﬁmaiu@ 5Sugeﬁér§VIVeuaht00£0a@@pnla and
t itation reactor for
nmeggﬁnél% 1}%%%}% %r%ﬁg apparatuses are in 30
particular nultistage columms having internediate
ngywedmaﬂﬂanedﬁtaaﬂﬂmmssbembagngalyea@idbumhhe @apghing
tra he scrubblna IS effected I n ﬁf%g egeurrentth
D38 purief | GBCGREUREE otEh? COI enly BFIES gody taesis
wesagdtiorin  particular > 99% by wei ght to 99. 896by
weight. In addition, the CO2-containing gas obtai ned
fromthe workup of the not her l'i quor obtained in the
MBshi osthyl precesptintepnelinipemepiudlhifge Waled from

d scopdensed oHtroeaRcheipassedet MRUghnthesis,
scrubblng apparatus (Fig

M h)rereasedet iy 5\%’3%)(16?% HiTptdphFeg ssTubbing
aﬂﬁﬁgdtnglbOuEBdOé@ﬂbéﬁﬁbﬂ&ﬁg Piephdi Aigrasselibbiiog step
of, -

2) -

In scrubbing step b), the amount of MMP used is
selected in such a way that the molar ratio of
MMP:methyl mercaptan (gasecus) is 1:1 to 3:1, in

~

particular 1:1 to 2:1.

The scrubbing is carried out at a temperature of 10 to

60°C, in perticular 10 to 40°C.

The pressure in the scrubbing apparatus is generally 1

" to 10 bar higher than that in the precipitation reactor

for methicnine. Suitable scrubbing apparatuses are in
particular multistage columns having intermediate

column bottoms or columng having valve or bubble-cap

trays.

The scrubbing is effected in countercurrent. The
purified gas has a CO; content of > 98% by weight, in
particular > 99% by weight to 99.8% by weight. In
addition, the Cogecontaining gas obtained £from the
workup of the mother liguor obtained in the methionine

process (step 6), £from which the water has been
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hydr ogen cyani de i n 3-net hyl mer capt opr opi onal dehyde

and a solution of ammoni a and carbon di oxide in

water, rapidly and intimtely mxing these sol utions
and reactlng them The sol ution of hydrogen cyanide

in 10 3- nethylnercaptoproplanaldehyde IS

approprlately adj usted in such a it )
EBREPEESD0f OBAUI nHAr PSr quong“%uﬁg‘dr%{@%n scrubbing
eyaairdeuandriguethyl ner capt o- propi onal dehyde, or

el se conprises excess proportions of hydrogen

cyanide. In general, it is advantageous not 15 to

' §eKéeMeth§lmE@peptbenbvﬂ)hydﬁ@g@ﬁﬁcyanidéSin t heprepared

églzgtrﬁgﬁg grE%atC?rTédqaihb é %9] g@%{p %f solution of

nercaptoproplona utlon
bv@frésam FYagadReailis 3t afldnqr@@ﬁﬁﬂr%lwwe and

%a%r%ﬁ@cﬂl%t 5] ea%nﬁlfx@aneéﬂbl' g@éﬁ@%’é omg@m@@al gdehygecex,
sol utlon o a nra an car | OXI
Sep LT e i, arirat Tl ® LA A0 B9 P fbne  ana

aduantageotséy, tTilee caihentorof cfmbgiacgennotyseide in

bou%hy‘d(}ng¥c§§1“ gg%agIgEa_g%h r at i oij%f aT%EL%@oéE%Oately

appropr ately a
roli uspedf érabbych. @ twRy 1t8afpl it ofoashBhE a Operedibieclar

BQO%@EQQBI@' Q¢ dﬁydlgﬁens Qb Ofe 0L 1RY O Qe to-

| merca propi onal dehyde is m xed with
Pﬁépéeﬂéﬁiﬂﬁﬁyéﬁr arﬁf%n?ésean%‘)‘&%? deELEge iRFRAions

bH Slyﬁlﬁogeha)tybhdbea el &ferd)aiat I1Ct ofs aEtitedebus not
g %%t 0 | oQaI dehc}/.deh fy aggutc an%é 0 th
o1 Ry PR F iRt e PRoFRES s 1n e
poéfietabl pt2 Graaset GGHam, i h maﬁt el alolg 5>f to-methyl-
%egcéPgoﬁlgﬁlgﬁaﬁﬁﬁﬂgdés perd oL med @t ,arbhent preferaply
at or hi ppropriately at tenperatures
genabévé 6@@05a§@aﬁt Qéea@é Pihdtsirsdbsiargoe afF mole

406 nPen{-enenes tépngEBand%ﬁ:yaétl ng tenperatures
bet ween 80 and 130C, in partlcu bet ween 90 and

The solution of ammonia and carben dioxide in water may
be a saturated or diluie solution; advantageously, the
content of ammonia ig not below about 5% by weight. The
molar ratioc of ammonia to carbon dioxide is
appropriately about 1.2 to 4.0 mel, preferably 1.6 to
1.8 mol, of ammonia per wmole of carbon dioxide. The
golution of  hydregen c¢yanide in 3-methylmercapto-
proplionaldehyde is mixed with the solution of ammonia
and carbon dioxide in water in such a way that a molar
ratioc of ammonia to 3-methylmercaptopropionaldehyde of
about 1.2 to 6:1.0 is appropriately present 1in the
mixture, preferably 2.0 to 4.0:1.0, in particular 2.5
o 3.0:1.0. The reaction is performed at ambient
temperature or higher, appropriately at temperatures
above scéc, advantageocugly between about 80°C and
l140°C. Preference 1g given to selecting temperatures
between 80 and 130°C, in particular between 90 and
120°C. Although the reaction can proceed at any

pressure, it is appropriate to work at elevated
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120C. Al though the reaction can proceed at any
pressure, it is appropriate to work at elevated - 8
pressure; advantageous pressures are found to be up
to 20 bar, in particular pressures which are 2 to 3
bar above the equilibrium @ressure of the reaction
m xture. The reaction tine depends upan the reaction

BEREEHEENS 2T A AU R EFS SO t RESt ERPBHalGr &P to

Doﬁaghe :Lrgugavt&@hmté@ r@éf@r@@ whecpreferredto 3 bar
oceau artil cul ar ageous, _t

P er e M g BH S gt T SEoatr ten mixture.
Qh&e&ﬁwbmﬁmap:tm@' clEremaldelyde @nel tdecsdbutconddfions,
AN G Dag, B oxLfle T R NBLEL LD &nd AGON the

n1xt t ances, . to a mxt
ﬂ@amﬁdtbéﬁwﬁeﬁaﬁdoﬁn t he reactlon of t he solutlons,
in which the reaction of hydantoin has 15 proceeded
to conmpletion or in part, and to performthe

FBact PR | wuafiesmakt uPEOCPEUFE  partl cul&r | yparticularly

advantageous t @oselieerodueent thsousolpeacaduse, hpdrogen
conduct the re ct|o§ E1xture atlon f
4t

e T R W nat e o
apdragen cyarimein mbt hythencasos:der opi orrtiadehiate 2
@%chf ?nnﬁgk@uQQd Sﬂrbeﬂegboxbgﬁstﬁncm@ter 18k tWonts 4

1| 'acen p0|n inthis circuit, constantl
%n the

raSUESa COTFEshoriiRy adarbr titon ©ie t Hee2S-F¥act?

BX e enk Omlhhewﬁh Eaul @héonrabcam@hheprthaantabﬁ has
Erocess for arug%-nethlonlne or an

XPEoBRRot C W 7l y8i §35F 5. tﬁa r'ﬁﬁf Sn the

rencapbacthy khiydantaiurei.n t he presence of an aqueous

30 solution conprising alkali nmetal and carbon

di oxi de, and optional further reaction to give

Fbt Hisorpamet iehar iy dedrgstagpelag toardlaftold @gntinuous

b@%&%d@kethe sbartodfduct the reaction mixture in
circulaticn for this purpose, to constantly feed the
sclutions of hydrogen c¢yanide in 3-methylmercapto-
propionaldehyde and of ammonia and carbon dioxide in
water at two adjacent points in this circuit, and to
constantly remove a corresponding preoporticon of the

reaction mixture from the circulation at another point.

The process for preparing methionine or an alkall metal
salt of methionine by Thydrolysis of 5-{(2-methyli-
mercaptoethyl) hydantoin in the presence of an agueous
solution comprising alkali metal and carbon dioxide,
and opticnal furxther reaction to give methionine, the
hydrolysis being carried out at least at the start in

the presence of at least 0.1 eg., in particular up to

-7 eq., of ammonia per equivalent of 5-({(2-methyl-

mercaptoethyl) hydantoin, is likewise known from the EP

document.

It has been found that it is particularly advantageous

when the hydrolysis is carried out from the start in
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the presence of at least 0.1 eq., in particular up to

7 eqg., of ammoni a per equivalent of 5-(2-nethyl 35

nmer capt oet hyl ) hydantoin, is |Iikew se known fromthe

EP document. It has been found that it is

particul arly advantageous-'ﬁhen the hydrolysis is
carried out fromthe start in 9 the presence of i
shralureRande anll ediBdd dihatleant, garbpRgrdigride, 1.e.

Rakki Gyl ag_saw_a;mﬂa& ez 0higkkabli oretalk-00npeeres cb@pounds
present, articular alkali_petal

HﬁdrogeﬁE%? hate, afkali HefatCehtbonat &G Kali metat
mgﬁ&bqénhﬁdt@mama,zﬁﬂkﬁmlrmﬁuﬂlknﬁrmpmateuualkwlarmetal

ElOt aSSI 8’ Oxrl%ca‘f’fl UL Iheo egranOfpia%lé&%dlha{EEt ﬁbtgggium

€ TS appropriatety at
emdlchodmemrlcThanUEHQU®©seuEoﬁﬂﬁﬁeJhyd@ﬁﬁélnaﬂ¢h|§arbon

¢aR,he.d '%' ShpExaeededat thesuppek eggeléhﬂ&lnéirlc
ratio with an xcess 10 of about 3:1 based

RygERtoitRed part téw FYGANERAANt TEedusan HPe éustmctly
I%Edc@:@ald@de atl tt?fieaﬂlﬂiﬁlaséiﬂmda thslaBnraVenwgt Baber excess

cess i s even re . favourabl Ver, ti I
e rante e oPRERS Pior ho B ERTH pa DrbAkE R ar1y
ha&ahﬁ:&gbouécccnrml ngitoiphe,i nremdmnbesamsut®d that an
%%?lm &ddé&h ! l'ﬁ% aQ-QgQ lecrfdv%urab?e HOﬁeever,

corie gl y ?g%eMAse tF& al so present in t
fp@ﬂfml@ﬁil@mmi‘@ée%}ﬁ?ourﬁje}’ Y40 | &0 gFaGeifarfy ratios of

agdvart ageeus in ].t hi SAcéZﬁfE wen,cid thevsheisndf some

t he h)i%::n%'(%3| Sl naa—,rjev Fﬁ’%%%éﬂ a@& %DFgrBFSpond_..ﬁle

Sakzmﬁekhyﬁaftrﬁpkﬂﬁﬁhypibgéaﬁtmun tTki sfomghicdvesmmonia
Rty ¢ Gl nibonSaiB B YaEiN LM EDOH e 4n | chis

on~an
@mhyemtttweeabkaat nﬁ&alseambonefetﬁkf §W¢r01Y81S: max.

gr ‘rantglqp'otfata(:r‘rﬁndi’ﬂt {ind s, pﬁﬁﬁéﬁﬁr@rédmﬂlfﬂéﬁg§ﬁgs t8sent
I s_context when ammoni a and/or carb di oxi de,
per mole of 5-(2- methylmercaptoethy’i}hydanto:l_n This
achieves progress of the hydrolysis virtually without
by-product formation and in good yields, and secondly
only little alkali metal carbonate, if any,
precipitates out. It is particularly advantageous in
rhis context when ammonia and/or carbon dioxide, if
appropriate together. with water, ares discharged £from
the reaction system during the hydrolysis. This allows
the reaction conditions to be controlled particularly
favourably, so that still no alkali metal carbonate
precipitates out and the reaction proceeds to

completion.

The hydrolysis processes are favourably carried out at
a temperature of 120 to 250°C and correspondingly a
pressure of 5 to 30 bar. In this range, very good
conversions and low by-product formation result. It is
also advantageous when the alkali metal component is
used in an at least equimolar amount based on the 5-(2-

methylmercaptoethyl)hydantein. In that case, in
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appropriate together. with water, are discharged from
the reaction systemduring the hydrolysis. This
allows the reaction conditions to be controlled
particularly favourably, so that still no al kal

met al carbonate 30 preciprtafes out and the reaction
proceeds to conpletion. The hydrol ysis_ processes are

- fesdra y tear thed Sl lat hydrodmséfat uFBSof C2PBeFBORding

%ﬁ@&lﬁndtﬁﬁﬂa@eswﬂ' ngby amegﬁi@lﬁﬁ&éu_rﬁs of aﬁﬁbl()' 3Btained
ar. In i's range, ver ood gonversions _and | ow .
BRsiddct fORRBELbACIaEAPr. |Th%s MRS Waaht agebtEion
whestdrabiat kallkometakeadpponentrises usedivameat or its
| east equi ar t. b on e 3-.(2-

ﬁ%ﬁ%&lﬁ%rcgg %ethy %ﬁydaﬁﬁgﬂ%. F%Bthaag§a§%, F%?igrable’
adthsine Ino afredandlvhidr @ ifse; arhd hsomvelsantdiisg

al kali nmetal salt of nethionine is al so obtained
!jrtually quantitatively. The hydrolysis solution
preftéridh Brodaing r 5K $ohpr i 3es fet RrentHBCBLa| pRA5aLL
sa t tak therisd@r tdiddiide t eanhasdeadtagesebl e, be removed

bl t tal yti ffect, t he. hydrol ysis, |
HHROE i ST LUT 1T UBPRYSAPT of (RS SHimS Sndohl Foter
afnet Heydarboni =i oz dehean tady dntdagdatssite bean eppvegmoved
N . .' . T
SR e B2 AP b e e e

removed - substantially free of ammonia and carbon

diepd okeo?,Heilg %ﬁopa'ﬂti'c%l@a&'ltylt _caaﬁdtlsega_dawl tiageoasr{ Oout
carry ou e process. continuously. It is_ver

| EHORSF SRAMIHRGSY i n Thi sRonT8RY t RAF-LhElarlY
piddeasseeodescihbediist heetontean behaonnetieed processes
together, .in. | cul as.a f cantyn :
Foteetan RS bBheh &) o he R B 0o
meoyclaeda20as & fully continuous process in which

carbon dicoxide and ammonia can be recycled.

Methionine is released from alkali metal methicnate in
acgueous solution by introducing carbon dioxide, the
release preferably being carried out in a stirred cell
reactor with intensive mixing or in a stirred resactor

with virtually ideal mixing.

In the releése of the methicnine from the agueous
solution by means of carbon dicxide, it is particularly
advantageous when the carbon dioxide is introduced into
the aquecus solution via a nozzle device in the region
of the bottom. This in turn promotes the release of the
methionine. Moreover, the release 1s advantageously
carried out at a pressure of 1 to 30 bar, preferably

also at a temperature of 0 to 100°C.

Very particulariy advantageously, an agueous solution

is used which is substantially free of ammonia.

The last procedure too 1s particularly favourably



10

15

20

25

30

- 35

Met hionine is released fromal kali netal methionate
in aqueous solution by introducing carbon dioxide,
the release preferably being carried out in a
stirred cell reactor with intensive mxing or in a
stirred reactor 25 with vi¥tually ideal mixing. In
the rel ease of the nethicnine fromthe aqueous
SGEFEESN OB FERRLTEPVUEdPbon dioxide, it is
particularly advantageous when the carbon dioxide is
it roduced into_ 30 tge aqueous_sol uti V|a a_noz

| ISR BT B o Fot BRFLBhr s EPn el
memmﬁbesnbh@ﬂcm%ewbthbhe O%et Ricersi. ne’*‘umﬁraenv*emdes:med
Lae el 83563 3dYan! 205QUsly of ort' edcout at a
préssure o to bar, prefterab al'so at a
tenperature of 0 to 1OOC 35 Very part|cularly
@Qg%?QQQeously, an aqueous solution is used which is
substantially free of anmmonia. The |ast procedure too
Is particularly favourably - 11 - carried out
geakiongous! y. The inventive nethod makes it possible

- to operate the nmethionine process wthout 002 | oss.

Further undesired 5 offgas or wastewater streans do
Ast describE&xampl eBP EX&APIE,1 the AyddescoribedvinoEPsis
Q489370 &t hsaw%et %nchyg&»@k@amf( af) &S Sﬁéééﬁﬁe of

out preferably resstre of 9 bar and
FelPe o@n@he%t Weéﬁiaﬁ@fpémﬂfl% r&%t%lu% s,élrtDm its

WokB oG Ba(lR it @opressurezpf a2 boplr%s%u&%f ofdt2 to

th f t I d t t
e etore pacticuarly sdaniscous (o eeRlts oo

keagt orcHeR Iplamid ther€ER syrsbiiaiqy systdamlysis (K 2),

vhydantoin reactor (R 1) and the (0, scrubbing gystem

together at a higher pressure than the reactor (R 2),
so that the purified CO; {(6) pasgses into the
precipitation reactor' (R 2) without further conveying
units. It is further advantageous to combine the 3-
stage CO; scrubbing as explained above in one column
having two intermediate colummn bottems 1in order to

minimize the apparatus demands.

With reference to Figure 1 and the procegs steps
detailed at the outset, the invention is illustrated in
detail:

ECN (i) and MMP (2) are fed to the continucusly
operated hydantoin reactor (R 1) (step 1). Via 3, the
reaction partners NH; and CO; alsc pass into it from the
hydrolysis and stripping column (K 2) (step 2 + 3).
Excess Mc- and NHiz-containing CO; leaves the hydantoin

reactor (R 1) wvia 5 and isg washed to free it of NH;

‘'with ‘agquecus solution 8 in the lower section of the

scrubbing column (K 1, C). Subsequently, the gas enters
the scrubbing zeocne (K 1, B} from below and is washed to

free it of Mc in countercurrent with MMP (10). Finally,
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toget her at a higher pressure than the reactor (R 2),
so that the purified CO2 (6) passes into the 20
precipitation reactor (R 2) w thout further conveyi ng
units. It is further advantageous to conbi ne the 3-
stage CO2 scrubbi ng as expl &t ned above in one col umm
having two internediate colum bottons in order to

frbei rdae Lhe Tapisanat BT HERBAYI YIS WHRHE rdf er aite toRVes
Eht%ggtecétl%ﬁﬂth%?r 0ggss :%Itilgpst 6dtet 3Th§d 3MCtri€deI31,0 MMP
utset, the invention is illustrated in_ detail: :
HERTEERigAgeRRP! ( DSaHSS 1P t SOTWER cbfft AAudidgr yft and is
gper abediMby dentdierircgactor (R 1) (step 1). Via 3, the
reaction partners NH3 and 002 al so pass into it from
the hydrolysis and stripping colum (K 2) (step 2 +
Ehz rErdgsedMEOane NddriomdiniHy BB Feavestatesd from
ydant ol reaghor L(Rsl) od@ey andsi s prashed 1@ th
?r ee J‘? %?&ill—lse( Wl)t h aqueomf’tc,{EI sol uti on 8.in t%gtlaofer . ©
sethilonior t FeomsciubbbNGredrsis (fotutepn (11) in the
%@%Ej%@gemdw,li)he ggé‘_eﬁnt@')ﬁ tx&%sgguﬁ;kn‘:t@ofmne(m is
rom bel ow.and i s was to ree it_of .M in
EddneErtur re ity L0 By TRy, F22 THEFas PP
flsnely pur.ifims wiiilwedess (7)18nd ateavesncehierated by
colum (K 1) vj . ~fthe - | i -

B eRRa bk, 0er . slae the' MfRaMRety (1) i pogge o0
ithe fed o Mrsyntliesi she 5 Iyensedinf j egdoepyess in the
corbiped (wi th t heprQOP oht-al-peds e Werkups{A8)p:
and serve(s to) preci pi.tat e’ae‘?ﬂe Lr%?% oni ne f{om?h Bping
RydeoTy S SOIMGTEN 0 (1Y (HE TRt oF TRRL2) 3¢ of Sp°P 2
4,_) 3)The suspension (13) is 10 filtered, the

filtercake (14) sent to further workup

From the vapours of the evapcrative concentration,
water (19) is condensed out and the CO; which remains
thereafter (18) is combined with the CO; £from the
scrubbing cclumn (X 1) and fed to the reactor R 2 (step

4).

The reactive absorption of Mc into MMP can be carried
out particularly advantageously when the column portion
(K 1, B) consists of wvalve or bubble-cap trays or a
comparable construction. This technical design has the
advantage that 1t enables a minimal MMP to Mc gas
ratio. This minimizes the cost and inconvenience of
conveying the amount of MMP used for the scrubbing. In
the present case, it ig advantagecusly possible to
quantitatively scrub ocut the Mc content in the CO; gas
with a minimal, i.e. almost stoichiometric, amount of

MMP .

This process does not comprise any additionally

unutilized offgas/wastewater streams.

It is alsoc possible to pass the CO;-containing offgas
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(step 5). The filtrates (15) are concentrated by
evaporation (step 6). The concentrate (16) serves as
the K2CO3 source for the hydantoin hydrolysis in the
colum (K 2). The energy supply and the stripping 15
ef fect are brought about bylBhe steam supply 20 (step
2 + 3). Fromthe vapours of the evaporative

- coreem rimmnd 1watlee Wegkups cdortdensiiig hhdeRefuily

G2 whl:chyemaids 29 thereafies (ddolgh copbinedcrubber

wi_tht he fromthe scrubbing colum (K 1) and fed
t{&iGH&S @dctor R 2 (step 4). The reactive absorption
of Mc into MW can be carried 25 out particularly

vant ageous!| y when t he.col ortio :
o S8 G Rh A Dot L bry ettt o mechyl
cenpardsne dolstriset | pmesEmits tbehmival @¥pigalhds this
ts%%eaﬂfw@c!ﬁ@agjﬁlé hay L, enablgs @e[’%;ﬂ!:”%'f_ ME LG M to 13
as ratio. This mnimzes the cost and inconvenjence
%ry I EBHV ey f nyaRE @Run? - of UAVP usRY M6 Fe of methyl
serubkbicRg.. In the present case, it is advantageously
possible to quantitatively scrub out the M content
inthe CO2 gas with a mnimal, i.e. alnost
gtdischishd€tei cthanolni ofontvR 3% Thihe prweesdldoesfgas

r i {i ilize )
e L
faEss qdndk TR - TonthenPA§Sest e Fhst redan ot redyihhesis

tRe Merkuprat theaipthen |iguaind uldhicedtparidy of the
(step 6) IlkeMAse,through the scrubber (E%%ure 2). 5 n
TR 174 Dy aFPAgebESSTh= or &S t 0 Pec oW 1 HESTret the

rETTeRptiaRiedee virs e ey esenibdihey.ein. Typically, this
Example 2

A plant as described in Figure 1 is operated with a

production output of 100 kg/h of methionine.

In the hydantoin reactor R1l, an offgas amount of
22.1 kg/h with the composition of 68% by weight of CO,,
27% by weight of water, 3.6% by weight of methyl
mercaptan, 0.9% by weight of NH; and 0.5% by weight of

other components is obtained at 80°C.

This crude gas is treated in countercurrent in the
three-stage column X1, A, B, C, the cperating pressure

at the top of the column being 6 bar gauge.

In zone C of the column K1, the gas stream ig scrubbed
with 15 kg/h of water at 30°C which is drawn from the

digcharge of zone A.

On entry into the scrubbing zone B of the column K1,

the gas stream has the composition: 21% by weight of

CO,, 4.8% by weight of methyl mercaptan, 3.6% by weight



stream contains 97 to 99% by weight of CO2, 0.1 to 1%
by wei ght of water and 0.1 to 1% by wei ght of nethyl
nmercaptan. 10 This shifts the CO2 content in the
overal|l offgas streamto be scrubbed to higher

val ues in conparlson to thé%content in the offgas
fromthe hydant0| n nt hesi s eactor. The reduction
OF 13 SCo e - 465 3 f§r iSRRG Fuent s

has no |nfluence on the effectiveness of the

e 2 20 ant_ crj bed
gurglel |Scr“§3 Ated Wit p‘é pro J?E%n %‘%t pu%ge?t?[go
legfubm tefr avetdsingni net | n2®h@ hyw,izahlnm 2 fsHdt or oR1, @maAthyl-

k e it i
oo iy e oo G S S (P R G i has
ﬂk‘—h@% @@mm@.sgﬁtloef n@?h?f’ n@Vcaw?aahto @% FPowei §rP1df bY
od & Shebyaei ght | of bptheigﬁ@rm@n@ﬂhérl Somponents.

bt |ned at 80C. This crude qas S t Cﬂﬁﬁ?% g

Yer c RFETP54 t heS  38°t hrék C-?trag W gas
BhrCmattherepénat i ng pressure at the top of the
colum being 6 bar gauge. In zone C of the colum Ki,
the gas streamis scrubbed wth 15 kg/h of water at
Foe wHiiste | LwridiraTriom t hetha5 S cha? geabFozofen@ucted
ORI ERLO tdig sar ubbkng.zone Brofeihes columindl, with

the gas stream has the conposition: 91% by wei ght of
é@k%hs%ﬁo)‘ﬂa\fo@*ght of methyl nercaptan, 3.6% by
wei ght 14 of water and 0.4% by wei ght of ot her

onents he,scr.ubbin zo shi
gﬁ%c?%&% npu%]o%h?%rcg{frrelb% ZO%mt%A%CZCi( qu 8% by
et & feecapt opr opi onal dhyde. Afterwar ds the gas
st ream has
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the conposition: 99.8% by wei ght of CO2, 0.01% by
wei ght of MW and < 0. 2% by wei ght of other

- conponents. Methyl mercaptan is no | onger detectable

by gas chromatography. 10 Fgr fine purification, the
gas is also conducted through the zone A and freed
feenttrained MP with 15 kg/h of water. 15 The thus
purlfled gas has a content of > 99.8% by weight of

.15 daipns . .Process for rifyin _
éoz cORPEFHT rfaorgé’é‘%@é%%c%a%h ”&“@oﬁgén?“b?ams having
met hylk necaapi@an @hdreedyt| i fgrddreans pudlffémydxﬂag the
conpr|S|ng scr bEQ }Jg%n ag streansl theS tream51ngthe
sequeRte aj*With WA wEhWarer T RAFch
nethyﬁnéigmmmwpﬁm@EOQQIdehyde (MWP) is present 10
di ssol ved, b) subsequently with MM and <c¢) then with
wat er, and 15 d) recycling the thus purified CO2 into
t he pﬁéd&%ﬁbon wiiodess. ©2. Prdtidss adébfdi ng o Which
CIa'”‘l,n@ﬁﬁ?ﬁhéﬁcéﬂ%@p@éﬁﬂﬁﬂdﬂaéhya@ MetMMQNi N€s  present
3- nethylnercaﬁ ropionaldehyde (MWP), hydrogen
cyanlde % and carbon dioxide are converted to
5-(2- nethylnercaptoethyl)hydant0|n which is
hydr ol yse for sal t of methionine and
nethlbﬁlngblgq%?%%}pﬁ at g@“%ronwsald salt by with 25
i ntroduction of CO2, the CO2-containing gas streans

em tting Jdheam,ihe hydantgip synthesis reactor to the

d) recycling the thus purified CO; inte the production

process.
2. Process according to Claim 1, wherein, for preparing
methionine 3-methylmercaptopropionaldehyde (MMP) ,

nydrogen cyanide, ammonia and carbon dioxide are
convertad to 5-({2Z-methylmercaptoethyl)hydantoin, which
is hydroclysed to form an alkali salt of methionine and
- methicnine 1s precipitated from said salt by with
introduction of CO,, the CO0;-containing gas streams
emitting from the hydantoin synthesis reacter to the
scrubbing process comprising the purifying seguence of

claim 1, whereby:

e} the resulting scrubbing liguids are recycled into
the ©preparation process for methionine or its

precursors, and

f) the purified CO, gas stream is introduced intoc an
reactor containing a scluticn of an alkali metal

salt of methicnine-, and methionine
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scrubbi ng process conprising the purifying sequence
of claiml, whereby: 30 e) the resulting scrubbing
liquids are recycled into the preparation process
for methionine or its precygsors, and f) the
purified CO2 gas streamis introduced into an 35
react és comtegiipiiigtead solayciiontbts aypldl-kal i net al
salt of nethionine-, and nethionine 16 is
precipitated fromthis salt. 3. Process accaording to

G ai NET2CBES 2 2SFATHRIFEh ohet L& T ubbi iF | Fquild ¥Rk the
thhg fisb?ﬁbﬁﬁ{glﬁbiqlﬁcﬁtﬁibna)tﬂez fiﬁsﬁamdbbnﬁ@dgb@p a) is
ydantoi n synthesis reactor.. 4. Process according to

G o oS I Franh AR e S¥PLBT g tPRGLTE from

the second scrubbing step b) is passed into the MW
ynt hesi 0.5, Ss .ac ding-tq. C aim.l o

32 %§ﬁ§?%% a%co?%%ﬁﬁg%P. @ﬂ%L 1 Qﬁ' arms; &hf%h the

in whic e scrub i qui rom the thir .
scr ublsicagbiep kadist freed the serobbi perukbanpd step o) is

the se¢Lubbing St eReadmr 19, &nBrocess according to of
Caiml or 2, in which a nultistage colum with

i nternedi ate colum bottonms is wused and scrubbing is
ef.f ectredckfs coubenengr et . cTaifr acess accondi nghidh the
Cainms 1 or.2 in which.a 20 nul.tistage Lum with .
ot ef REAPRY Lo i Dot Tahe 1S eRy Bado ot Py TL i
ef f ectueddi as countcbriogr Femiid Hafmetled rs@ubokoams traviang

val ve or bubble-cab trys is wused. 25 8. Process
according to Clainms 1 or 2, in which the gas stream

i% scriupbedsi mcserdbpy nGostep BlawWRt B MVWP, 2t he® nshegh 2
g/lvi’: mef iy h BBL £ PE NI 388 USIn etk 81 &l NG kirh QR ttoms is

used and scrubbing is effected in countercurrent.

7. Process according to Claims 1 or 2 1in which a
multistage column with intermediate column bottoms is
used and scrubbing is effected in countercurrent,
wherein a c¢olumn having valve o¢r bubble-cab trys 1s

used.

8. Process according to Claims 1 or 2, in which the gas
stream 1s scrubbed in scrubbing step b} with MMP, the
molar MMP:methylmercaptan (gaseous) ratio being 1:1 to

2:1.

9. Process according to Claims 1 or 2, in which the CO,-

containing gas stream is scrubbed at 10 to 60°C.

10. Process according to Claims 1 or 2, in which the CO.-
containing gas stream 1s scrubbed at a pressure which
is 1 to 10 bar higher than that established in the

precipitation reactor for methionine.

11. Process according te Claims 1 or 2, in which the CO,-
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30 9. Process according to Clainms 1 or 2, in which

the C02- containing gas streamis scrubbed at 10 to

60C. 10. Process according to Clains 1 or 2, in which
the C02- contai ni ng gas stre?n1is scrubbed at a
pressure which 35 is 1 to 10 bar hi gher than that
established.in the recipi Lon o) L .
met hi AT re. 1. %ﬁfoceggggcg%r %%gd§%§%§a#ﬁ%oérﬁﬁ}giFatlon
i n whbéh ntdtdiGB2ne 7 wigdnt 8Pni ng gessstd edmltvr med partly
duringnthe.preci pbiath Ay @hafRtd onine with Q02 is
passed fully or partly through the scrubbing

apparatus. 5 12. Process according to claim 2,

wher ebRotdes gascAdiegntoe enkihed, f yomdiRe the gas streams

hydrolization_contains 60 ta 75 W% C02, O. to 0.1 .
wt % hiBrbgeh tahi %é‘? Hy lbojf@agf% FRE HA™ e Oéa%? ah’ Wt
0.5 taob w . Anopnmi.a and 1Ibydrwc2b ombtodsat ér .tdl0l0 wt$

methyl mercaptan, 0.5 to 5 wt% Ammonia and 15 to 25

wt%. water.



