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

ounds and 5 to the re ]

#ﬁ@%ﬁ@%&g‘{meam into the product ?éﬁ/b’ﬁggﬁégw’%w
Such of fgases occur in partixuw ar in the preparation
of methionine and conprise, in addition to methyl 10
mer capt an, geietladd et smuEinfyninica, ciy duec€fani ¢ aci d
and steam Such a nethionine process is described,
for exanple, in EP-B 0780370 = US 5,770,769 and US
50g0349venbiThe umlddrdsyyi hg @ opessesseforapubefying CO;

'éf%ﬁﬁéagggeéﬁs @'%%%Eiéiéﬂ &5 Q@kﬁﬁ@é¥1égmp?%?%%2and

t hyl mer capt o) nt ol n
Hrsz:~§be HNeNHCllPEOO e Wrsfé%dZSaﬁycﬁtél%‘}Ss Btq hghe
et o fddnd he  net hioni ne potassiumsalt O O
H3C/'S NH+ 0.5 K2ZCB H3C S O K+ + 1.5 C02 + NH3 HNC. (

NH2 25 \\O Step 3: stripping of NH3 and C02 fromthe
Budrol yfSicms g xdaumer 21 . i f02cwl MNH3in Che preparation of

-methionine and comprise, in addition to methyl

mercaptan, generally also ammonia, hydrocyanic acid and
steam.

Such a methionine process is described, for example, in
EP-B 0780370 = US 5,770,769 and US 5950349.

The underlying process steps can be illustrated as
follows: '

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

o]
S
-~
.C NH + H,0O

HN\< |

O

HSC/SWO +HCN +NHg+ CO, — H

Step 2: hydrolysis of the hydantoin to form the
methionine potassium salt

O

o o ' O _
HSC/S\/YQNH"' 0.5 chos'_—’f H3C/S\/\[)Lo' K* +1.5 C02 + NHS
HN« NH,
@]

Step 3: stripping of NH; and CO, from the hydrolysis
mixture '
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H3C 5Z0- K. + 1.5 C02 +NH3 stripping O NH2 H3C S O_ K+
‘NH 2 Step 4: release of solid nmethionine fromits
potassiumsalt 510 O H3C v YO K+ z H3CI H
KHCO3 NH2 NH2 Step 5: separation of solid nethionine
and nother |iquor 10 KHCOBE filtrate OH 'S + KHCOB
filtration 3C NHZ OH H3C S 0 OH NHZ __Stepn6:+ hgat
treatnent of ~the mother liquor to rfelease © and

recycling infjo step 2: 15 KHCG3_0.5 K2C03 + 0.5 CO2
The %i+drﬁ©®2¢hm3nﬂe¥-hktmiirige synthesis b
t he abovemﬁr ocess has the fol | owmng appear ance:

MW + HCN ¥'H20O net hi oni ne The recycli nﬂ qofs
t1 al

PRI S

NH3 according to the abovenentioned pa
does not constitute any 25 problem 3 However, Nihen
steps 2 and 3 are considered, it can be seen that,

froma stoichionetric point of view, 1.5 nol of 002

GRiehes 5 erepsese f beMsbhese r2eh i@ e0ff NW8. its potassium
salt

0 A | 0
S . *CO; +H0 o S -+ KHCO
H,C” \/\HLO Ke o o2 H,C OH ?
NH | NH,

2

'Step 5: separation of solid methionine and wmother

liguor

'___,._. KHCO,, filtrate
o

NH S

NH,

Step 6: heat treatment of the mother ligquor to release

CO; and recycling into step 2:

KHCO3 — 05K,C0, + 05CO0,

The overall equation of the methionine synthesis by the

above process has the following appearance:

IMMP + HCN + HO —— methiqnine

-The recycling of K;CO; and NHs accorxding to the

abovementioned partial steps does not constitute any

problem.




10

15

20

25

30

35

.ana ysi's o

According to EP O 780 370 A, these volatile conpohents
5 may be recycled - into the stage of hydantoin
formation (step 1). However, according to the
stoichionetry of the react i3on, 0.5 nol of 002 | eaves
thi s stage without 10 reaction unutilized as offgas.
le rec clln not possible since.the chem ca

& i thodstPgad one: (RaT FEOBARBEESee. thackl P°
cregrthee 1602 comirers swmiﬁyiowmmptmr@wbc)fuwmuhts; mol
Qfr leol «at0% Y f’@l&igec%T@§oﬁEtMés%eper mole of  NHs.

mercapfan cont ai ni ng as cannot utilized in the

FEIRSHINe tpreRi pi V8Pi i 0( Sref-hpse skt e peupRRents

Wiy hobagecherBal ey athof rugul 8hoal8aldth formation

Gaur fflicted. In addition, the nethyl nercaptan,
%r?é’ its acid 20 character woul d accunul ate as

pot assium nethyl nercaptide in the process solutions,

uld dlsrup ns | e th| ni N

“ﬁeup?\é\pTh accg?ﬁ {‘Srrer capt éir'llgcon ent Crh Oq? e offggs the

fnegattie . h9d§ntrm>h syint B@si sladmes mhc;@usesagawemtshout

tRalethibe ZRurBhnl laera%aetf@ga%pl onal dehyde (MwP) used

as a raw material, as a résult of the process, always

conprises a certa| n met hyl nercaptan residue content

cee®1eUSrdcPd48ingd?2 andnbd 3@(85@11955) ,s:LtrJt% other digemical

@0B0HSE (Ton B 30" RBEN ONRe, L nf§ (ATERdoeS, based

Imy:dacmemcwzh;cdnomnsl,smeshmlome&utapyamot @&9i um cardoris eof

gsten 2) Th mal ti [

z%l SO escﬁ beg\rel%@{t 217% 8'{@&%}& Fgﬁb%eﬂ‘@%gs%%ﬂﬁg
FERERENed Carhetof f @@s i $1tiddizest at ddt  addw di e tivi QHae
@&earlpattatlbﬁ t (er&ouUge ofinbbch Q02 x@ra@;c&etwich has

rca n are | o S|derab e costs 0

BBt et kot O fegatay odvur-actlictea. 1n
addltlon, the methyl mercaptan, owing to its acid
character, would accumulate as potassium

methylmercaptide in the process solutions, which would

" lead to digruptions in the methionine workup. The

methyl mercaptan content of the offgas from the
hydantoin synthesis has two causes. One is that the
methylmercaptopropionaldehyde  (MMP) used as a raw
material, as a result of the process, always comprises
a certain methyl mercaptan residue content (see
US 4,048,232 and US 3,878,057); the other is that
methyl mercaptan can form by thermal decompogition of
methionine, mainly in the  hydantoin  hydrolysis
supported by potassium carbonate (step 2). The thermal
decomposition of methionine ig also described in
EP 839 804.

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

and methyl mercaptan are lost and considerable costs

for the combustion simultaneously arise.
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US 4, 319, 044 already discloses a process for preparing
5- (2- met hyl mer capt 0) hydantoi n, in which the hydrogen
cyani de present in the offgas consisting mainly of C02
and the nethyl mercaptan are recovered by nultistage 5
scrubbing. According to tHi§=§rocess, the offgas is

it tacted.ei tther .with an anmoni um car bon .
oS LAY G0F) 2EkEEaR' HIRCI LR 3 AL MO BERREi ng

el HoR 4 lpdlere sTinttd Jdwy dasntaigycl e | mha cbhethydahydiragen
SRR _%Ioréé‘eﬁ‘t SeGoReSey. NESL208 i A€ A 8RS0 co,
whi ch still conprises nethyl™ mercaptan and amoni a Is

sErLbbes Wit Xat BETFAPERBerd T FERBVBTRAR Y nnpheistage
tdufbisigidibbegostiags, the wofifgaprbsegalintigic seribbed is
wi t h net.hyl mer capt opr opi_onal deh de@%MVFQ, whi ch _bi nds

e ety FRREApEEN & H&T 1t Tacafal IR Ehdv it dgete

1b o dhHilsitr degdsnicin habl@O2¢nasint herdpmantit dtinde| JCN.

St ..&,0nLfkican r rtion_of of.f gas .stre .
erﬁsh ceap%(éﬂ\T g%%?llgl ist?elg1 .tg%g’r elosve?‘,gc}zf\(trjlf%gldilfrL i%%natl%ewa@?%antom
strddradis. f doned | sechrd prasvaddinmt istree - asther estifgas

Afnidie sl 2SRl bie naliRh SRELbRb M dene! idtbnia i

1
there, whic nprises the toxic substances ammoni a

IRy | WikBr cEpten, LhoSEIErspusalr oo vEsshdiat ég the
WHirdhi gbrukieshs. sthgepr oaesscdegeki bed tvuhber Usrubbed

patent 4,319, 044 5 _addi tional 0s es the .
SRsH are AR nehaenFReREPr phe Sebyal oy MRRACH  VBEGPs S ipas
tthe sertiigbi ngepcapess, asoeni thitecedrtlactad wili deddintage
I . il. 18,5 d w MVE £ast ;< £
ggig:r]fl g’ﬁge CSéC#SWi J?Sh ?:%éé{ 2%(22& }/%gb%a otr %tlf essur eé]lz%cfnos
isé_%ﬂlfyca#%cy@?%@étfgna qf nf-h_@d @hGEan . SEEepy, arpscapes
ebieGl iekd.hembpeeptiron 40 RHdfoLd10awastlr eafbeam is
onsi stin inly of G2 to free themof 35 %henlga
: Gt het the
euiiskiiett GR tled sabseqeentibypihe deeyeliddd niterde which
comprises the toxic substances ammonia and methyl
mercaptan, whose disposal is associated with high

costs.

Thé procegss degecribed in the US patent 4,319,044
additionally possesses the disadvantage that the offgas
stream, 1in the course of the scrubbing process, comes

into contact with MMP last.
Hence, it 1s saturated with MMP at least in accordance
with the specific wvapour ©pressure and is only

recyclable to a limited extent.

It is an object of the invention to purify offgas

_ streams consisting wainly 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.

The invention provides a process for purifying CO;-
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production process. The invention provides a process

for purifying CO2 5 containing gas streans having a
content of methyl nercaptan, in which the gas is
scrubbed in the specified sequence 5 a) with water or
with water in which nethyl mercaptopropi onal dehyde
(N@g&ﬁjs, resent dissolvegﬁﬁp to a maxi num of %he hl
SOPHA YIS | 19T, SHBPASihs Squena y 2w FREMRTang® 10™8y Y
trhecapidn watat, ahiicld) the tlhas purd fisd@d s in  the
r égg {éérgéa éﬂ%e producti on process. 15 The process

I's par |culaf1y Sui tabl e when the gas conprises one

or nore additional fractions selected fromthe group

ofy hydfagyani G-aci,d, apgoni a,anRe Wat G20 Preferenge:ch
is given tq a process for purifying CO2 offgases

obt ai MRFHH MeRsERtERr FFCTRIspAMdTy  MIRI onilife, PRESSNC

whi ch Srdmiidarent al) epmepiianal dehyde «<WWMBK] ikydnogem ,
cyani de, ammoni a and carbon di oxi de, or those

‘conponents from which the aforenmenti oned 25 conponents

dan besylrsepareedt, vame t¢o VMY taggh t o

5- (2- net hyl mer capt oet hyl ) hydantoin, this is hydrol ysed
and the nethionine is precipitated with the

it r odnEnl oritdf weGEr weéde t he CO2-contai ning of f gas
exiting fromthe hydantoin synthesis reactor is 30
zﬂbjec ed to the abovepentigned at | east éhree-stage

r ubli privtessPUGHHL &S t Q21 edfl t FRGYSLREbbi TS Ehe
i qui ge-calietriesy phedeisat.o the preparati on process for
nmet hionine or its 35 precursors, and
The process 1is particularly suitable when the gas
comprises one or more additional 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-methylmercaptopropionaldehyde
(MMP) , hydrogen cyanide, ammonia and carbon dioxide, or -
those components from which the aforementioned
components can be prepared, are converted to
5- (2-methylmercaptoethyl) hydantoin, this is hydrolysed
and the methionine is precipitated with the
introduction of CO;, where the CO;-containing offgaé
exiting from the hydantoin synthesis reactor is
subjected to the abovementioned at least three-gstage

scrubbing process, and

a) the resulting scrubbing liquids are recycled into
the preparation process for methionine or its .

precurscrs, and

b) the purified CO, gas stream is intreduced into an
alkali metal salt solution of the methionine-

containing reactor, and methionine is precipitated
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b) the purified CO2 gas streamis introduced into an
al kali nmetal salt solution of the nethionine-

contai ning reactor, .and nethionine is precipitated 6
- fromthis salt. The offgas exiting fromthe
hydant oi n synthesis reactor ® contains generally 60 to
75% by wei ght, of 2, 0.01 to 5 0.1% by wei ght of
hydr odyzi EHE #2110 10% by wei ght of met hyl

msrcapt an, 0.5 to 5% by weight of ammobnia and 15 to

% ht. of t
T T T e SR S SO N s reactor
iqﬂﬂmmmmlhe Gy dant 3Bk bynitedsihE  9feae@or .0 THe to
| o oM 4
Scru b,xﬁ%éﬁgﬁp@ £0RYALBEDGRSET UBbNG ol iinthd P weight

Is’intr uced into the

m%ad?ﬁﬁftrhé) MVA-Q ot aP%hi R Sl lfB%l WCPIFJCF[‘M gnd

fj_r_q:)rac,scz;rgpg)l;o;;ylng\,esl ®F k&tesed as scrubbing liquid for
scrubbing step a In scrubbing step b), the anount

of MW used is 20 selected in such a way that the
Miear afmabing aetonbyPnieyhyscnesichpg arlj@:a'sboﬁsgami swdsiing

2 [ j ;
Seb owouton atfdaded: gl r e (BPAIEEHER "Pphthesie
paedted.ar 10 to 40C. The pressure in the scrubbing
apparatus is generally 1 to 10 bar higher than that
in the Erec:lpltatlon reactor, for {‘}EFPnIn Sui.t.ab] e
FERULBE RGY Ap FETAAREH -SOB R 0% AP FY n&ﬂf!.u&fiagila
APk AU KN ergredi@teiudeal WAt dotlie mavpr s ot humss

EPF Lt B RESr ot oL T Re Sad BT | S e R

@D2rcart et vfed 88Ysbyubbight 1iigwidpdian cfmlalbkblf%%tep
@5 weight to 99.8%by weight. In

In scrubbing step b), the amount of MMP used is
selected in such a way that the molar ratico of
MMP:methyl mercaptan {(gaseous) 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 particular 10 to 40°C.

The pressure in the scrubbing apparatus is generally 1

" to 10 bar higher than that in the precipitation reactor

for methionine. Suitable scrubbing apparatuses are in
particular multistage columns Thaving intermediate
column bottoms or columns 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. 1In

~addition, the Coz—containing' 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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addi tion, the CO2-containing gas obtained fromthe
wor kup of the nother |iquor obtained in the nethionine
process (step 6), fromwhich the water has been 7
condensed out, can be passed t hrough the scrubblng
apparatus (Flgure 2).

- Met h Inercaptoet )h dant poi n e

e(ﬂsr? uﬁp Oca}go% A&Ekﬁ/ hr th 2y p%ﬁgl u?r?rubb%ng

eparing a sol ution
hgdﬁngﬂnnxywﬂugmxa 12)3- met hyl mer capt opr opi onal dehyde

.and a solution of ammoni a and carbon dioxide in

water, rapidly and intinmately m Xxing these sol utions
&d 2 Mekdnilmg nor@voethy 19 SVGENS® 18 hydr dfen cyweRAred

E%cl%dgé@egﬂzzlmr@a@wpmpl @n?iyd%méqﬁtﬁl&g?@prmu@t@i Yof
| uch consi sts O
SO BT AR i gy e et S SR - 2

By opbouak dahyste, ammmehse eadpr ¢ SeisoeX CHss igleopdnt iwatser,

of hy rogen gyani.de. eneral , it |s adv £
o §'eqc et e ﬁé%or% Bt 1 dgroge%ﬁctgcglm e |ar11nd
umﬁacuymguttbﬁmat @heat%mlmtmwnchﬁ nbwdg@gennl@Y@ﬂlde in

prg;“e 1me'1%fa§%§%§qgh%we@l%3éde the SOl WhORbpriately

bl'y 1. 05 nol  of hydrogen,
Msd:@dpelfn n6PEh G WRYretBAtnete apPBBEBPF oAl ey R L1ar
%Qo‘ﬂaﬁti@;lnlét | ON OfydeBBRRA acPRei &ar I@@ﬁ o -0ty T e M 9 O -

&y 31 rated or .dilute solutio .

T emrEoad st 1o Ced ot B A P cr S TR ons
aﬁogwdiﬁgap\myayﬂde'Tmm guﬂeuakﬁumm)xﬁ sadworiagdamis not

r X i riat t s 4
P8 PO ELOIR | GrEPoRPRARDIAL] AL ErBYH dyehddd Tufl che
@plmm@n adi cgmﬁé:errr@ars oluli mﬁlopewwpé@er@fcy%ﬁwelwl -

.hﬁr%a@%@elog%%nﬁ@hyeéopl onghgdehyde1ys ighxed pdietdisly

sol ution anmoni a carboqﬁr X|de |n er in
Zl.t

§9@ﬁaé%;} OR%t R ol m§d St per mole
3fnethighk el aeptaptopiropabdanydayat .

The solution of ammonia and carbon dioxide in water may
be a saturated or dilute solution; advantageously, the
content of ammonia is not below about 5% by weight. The

molar ratio of ammonia to carbon dioxide is

appropriately about 1.2 to 4.0 mol, preferably 1.6 to

1.8 mol, of ammonia per mole of carbon dioxide. The
solution of hydregen c¢yanide in 3-methylmercapto-
propionaldehyde is mixed with the solution of ammonia

and carbon dioxide in water in such a way that a molar

ratio of ammonia to 3-methylmercaptopropionaldehyde of

about 1.2 to 6:1.0 is appropriately present in the
mixture, preferably 2.0 to 4.0:1.0, in particular 2.5

"to 3.0:1.0. The reaction is performed at ambient

temperature - or higher, appropriately at temperatures
above 60°C, advantageously between about 80°C and
140°C. Preference is 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 1s appropriate to work at elevated
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about 1.2 to 6:1.0 is appropriately present in the

m xture, preferably 2.0 to 4.0:1.0, in particular 2.5
to 3.0:1.0. The reaction is perfornmed at anbi ent
tenperature or higher, appropriately at tenperatures
35 above 60C, advant ageousl @ bet ween about 80C and

BERRSIT 0 R TAREC U P 7L s BB ANCob CanE [P o

L20@arhl t hwughrtheuleactporssarepr wbéed areany to 3 bar
R ERRY 8 'etcﬂ/diﬁimrxﬂrprﬂ?ésesdr% VO kt}?% Slevalsd B xture.

pressure, .a an.t ageous ‘pressures are oun_d to be up, to
Iheb areadtr qrartiimsu| dapepds Sty e dFeartel @ t P hayons.

abpve,d:he; &AW | i PERSSUERmRErhRErE€aGhidon upon  the
m xture. The reaction tinme depends upon the reaction
RAHEGE VEs TRk 498t i cul ar upon the tenperature and

upon the quantitative ratios. In the preferred

ocedure, it is ticularl advant agequs .
rogﬁ%e tm"eefseﬁrfﬁadlr onPEPcﬁ%F%gen lr':10 g%/ani%%ﬂflncularly
Sdvetritplgeeneaptopr aptordldehytdbeandoiheigol uef omydrogen
i|a and. cagb |,9X] ' . eaglison +h
. St o8 RO Bl PALE b BoBEL B b9l GeRyal PR the
feorlivgd oefad eenrris 3 FerkProAiBKiffe INs#ANGONdEC 2

ir‘éa\é\ﬂlﬁiit%!ihtﬁgxtﬁ%@ti @tﬁ 0Eh§¥t§anéﬁbf§t§ﬁ§?%5 pL o@eteqmtcpo a
co etl o or 1.n art, n O .perrtragrm e reacti o |
FRAS Ut dogmeft e ESHAAT arih, datnteosiuett o OF  the

seliesti casgontinnuehdchpr ohedureactbosondficthydentoin has

reaction .m._xtu ' 20 clrcul agi f t his ,
B, Sk o Hank=EF | o den T anra e
mea@tienhynmshd gpmaxtprepi onal dehyde and of anmmoni a

and carbon dioxide in water at two adjacent points in
this circuit, and to _constantly renove a

dér riess o YR AT ABANBRIEHAS 2501 S5LECEN i AT Fruous
ro@ckiesGi r cubat i @hdic@notdlgy peedttion mixture  in

circulation for this purpose, to constantly feed the
solutions of hydrogen c¢yanide in 3-methylmercapto-
propionaldehyde and of ammonia and carbon dioxide din
water at two adjacent points in this circuit, and to
constantly remove a corresponding proportion of the

reaction mixture from the circulation at another point.

The process for preparing methionine or an alkali metal
salt of wmethionine by hydrolysis of 5-(2-methyl-
mercaptoethyl) hydantoin in the presence of an aqueous
solution comprising alkali metal and carbon dioxide,
and optional further reaction to give methionine, the
hydrolysis being carried out at least at the start in

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

-7 eq., of ammonia per equivalent of 5~(2—methy1—

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 process for preparing nethionine or an al kal i
nmetal salt of nethionine by hydrolysis of

'5-(2-methyl - mercaptoethyl)hydantoin in the presence

of an aqueous 30 sol ution conpr|5|ng al kali netal and
carbon di oxi de, and opticnal further reactlon to give

T Heretanee | RE daioifial ofigs draker ghpBind “The
pardt cuk apaupitolar equmhrammfnlaal]ﬁelrl e@enaﬂal ecr:mp@ﬁnds
G 2- methyl, g5, mer capt oot YL)DYdaRL e N i3 ke Senetay

Known ffom the EP ocumen as been oun that it
iy drmasnaa drdna tedv anltkerdelo et adh erptrenatigir st st igetal
arddgd Ut f1pm i heeskar tbéfh hh%)aﬁ*tﬁ%f%ﬂ%% Opotassium

_ al’kali metal and carbon di oxj .e t ha

Fa | 6GFAMTE M REur BUOFT G & i e catﬁﬁaftndendi searbon
Qi’lQﬁﬁﬁlie ip paspiestarcalkabt Medsdt the stoichiometric

dr ogencar bonat e,, . al tal c bonat | k
RGeS e i ordeedlt LEPRE"BRE A (ldincely
mmmamnmsampﬂn Sijirsy alnmmlalofréetti(calwmi‘et@m excess

b I oxjdeqi PRS,OPE LAt St ot ticularl
& hoal Lo phB BRI ELE! ialeoBitliel ar i cutarly
ey agiostiisict 1y PEXBELHEd atltt HEupher 28fdTed rheg an

lAld0 Jhdd SR e%eess ]3.Q; odv@Poubra: Eeh&ﬁﬁ%lﬂl’é t ﬁ%wever,

h dant 0| n is ticul arl advant a ous rinci
| 2 S e i oD T I ) R RS
m:roeltf a\mm dbl2e.1 Hoewerrdimgar ticc ul ehe prefermenicen i s some
C r gg)_ Eﬁ 5
ccor % aaf%#‘etellonl%elnla}l oa(ridsdegit dne amﬂrso n?%rgegpondmgly
elddnetwlleﬁal pyroddedlashi phesgnmrlrnespbﬁdlfnf@w ofj kvReRia

r&%tr@o\ane!sso piesent bartheulgem,of ;apERNLGeoeONPONNASA] s
It particul arly advantageous™ in thi s ont ext when,

gtonttﬁectst*attlenof ‘i‘thetllﬂ‘fdr%F§§Fs ofpfhe 7hggrodySifinoiia -
(7 1. ETERMMAHE C OfIRIND YrnRSrel U esidodiperar®|gradent

%_egrz_ l'rtrtg&gyl g‘%r ¢ ggt(ggttnggllnzrf%g%gépo’&geth hi )Shydanto:tn This
achieves progress of the hydrolysis virtually without
by—produc.t formation and in good yields, and secondly
only little alkali metal carbonate, if any,
precipitates out. It is particularly advantageous in
this context when ammonia and/or carbon dioxide, if
appropriate together with water, are 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)hydantoin.  In that case, in
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achi eves progress-of the hydrolysis virtually w thout
by- product formation and in good yields, and secondly
only little alkali netal carbonate, if any,
precipitates out. It is partlcularly advant ageous in
25 this context when annnnlé and/ or carbon dioxide, if

 RERET] &0 PR i RRe irarel yERE ATESSPTBILR

tatﬂeca]aactmmlzormhltt ortsft omdeh taninel | 6 patsdcublardimed
ur 0 no li rbon

pré%ﬁbﬁgayes%ua%E§E8§§ eac?#%% prgE%gﬁg%a' Q&fuégon

qorfl setalohy, Fﬂ@Ohydi‘LDEl;léYs prupebses aedfigrdmeabpy 1its

Ga{yrd ed;put tﬁE %ttaq_'@er atyf e 0f-420 g 250C aRgburable,
correspondlng y 35 pressure of 5to 30 bar. In this

RERFeImaRY WW 1 G esird Qrow sy ics@daEis -

formation result It is also advantageous mhen t he .

eas

gdh e nEt al Ongg%rtd.}.a%%edl]l( Pntl'?é ammonla and all
nﬁihyheercanb@mtthwhyﬁﬁntann adentmtewasly; be lfemoved

U 1A LR DG I L BYLOLYST 51 LhE CRREERPAAIND afrer

neta fonine is al so obtaine

- vabret Jardlyolcm:ﬁaxﬁd ta@i vbhy. tike laydicdvipsite sEiuthenremoved

RhBfR1aR1 )5 1ahs ¢ r@ld @30 %nkRIRE $8%1 MRiHHeNdAexakel.t S 5
salt at the start; this too has a favourabl e,

presumabl y autocatalytlc effect on the hydrolysis. In
m@ﬁhrﬁd&eduﬁelsvpaku&bhyaauy eidviang agiernel acanchatit out

t he carbon de can _advant a ousI e v
e Sy iy T o R ey R GR ary
afdven tielgecaedr olysi $hiso tdwmtastie hyhablyséﬁe mmeﬁﬁseS
é@&\&g&edsutﬂa%ﬂ%'ycéﬁeebef BPRIAR RN CRIAMr,  in
I OXI Here t oo particularly advantageous t.o
Eartycoder 158t he pEséé¥s €eRELRUBUE] yPrPEess vipy which

RAHEU AR dcadnan bageRus cant bes reeRtexti.that the
processes

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

with virtually ideal mixing.

In the release of the methionine from the aqueous

'solution'by means of carbon dioxide, it is particularly

advantageous when the carbon dioxide is introduced into
the agueous 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 particularly advantageously, an agueous solution

ig used which is substantially free of ammonia. .

" The last procedure too is particularly favourably
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descri bed hitherto can be connected together, in
particular as a fully continuous process in which
carbon di oxi de and ammoni a can be recycled. 20
Methionine is released fromal kali netal nethionate in
aqueous sol ution by introduétng carbon dioxide, the
rel ease preferably belq carried out in a stirred cel
(G Wtth SRR %Pxing or in a stirred reactor
25 with virtually ideal nixing In the rel ease of the

t hioni ne from q a
E%_(ﬁn¥ﬁnt1%% mgpﬁoa %%% ﬁéégﬂggéngggg)u%%ﬁ$ the
mm&hmnﬂyne(pxquﬁs|§1th©ubdaﬁedlpﬁﬁo:ﬁﬁnﬂhﬁﬁuﬂmﬁﬁﬁﬂred
%ﬁf&d@%ﬁ:'m%s%éﬂ%@re HeVGR i e kegien of the
bottom This in turn pronotes the release of the
nmet hi oni ne. Moreover, the rel ease i s advantageously
GniAdout at a pressure of 1 to 30 bar, preferably
also at a tenperature of 0 to 100C. 35 Very
particul arly advant ageously, an aqueous solution is
EsechpMe ah is substantially free of ammoni a. The | ast

- procedure too is particularly favourably - 11 <carried

out continuously. The inventive method nakes it _
pessipberibedpdmat BPt Rg80ABPhi dliche hyPonsed nwi hFslysis
Q2 Jyosg g F%E&E@Edungﬁ§|rﬁgeférgﬁiﬁasa@r %ﬁséﬁ@€%ﬁ¥e of
streans do not occur. Exanp agr A?
desc e d2Pd é’#ﬁ%?%’@#@set h@ hy‘b%ent er??ﬂfa‘rl@ley Lomdts
Potiassdant iLd outiti efey abl y(Rt2a ptesspresaiire7o arto
n the Iease nethlonlne fromi Lym._
EPEG RO AR DL SoprelbireLy siyphbadastdeo
keep the plant parts hydant01n_ hydrolysis (K 2),
hydantoin reactor (R 1) and the CO, scrubbing system
together at a higher pressure than the reactor (R 2),

so that the purified €O, (6) passes 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 column bottoms. in order to

minimize the apparatus demands.

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

detail:

HCN (1) and MMP (2) are fed to the continuously
operated hydantoin reactor (R 1) (step 1). Via 3, the

- reaction partners NH; and CO; also pass into it from the

hydrolysis and stripping column (K 2) (step 2 + 3).
Excess Mc- and NH:-containing CO, leaves the hydantoin

reactor (R 1} wvia 5 and is washed to free it of NH;

“with agqueous solution 8 in the lower section of the

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

free it of Mc in countercurrent with MMP (10). Finally,
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15 5 bar. It is therefore particularly advantageous to
keep the plant parts hydantoin hydrolysis (K 2),

hydantoi n reactor (R 1) and the 002 scrubbing system
together at a higher pressure than the reactor (R 2),

so that the purified Co2 (6}%passes into the 20 |
pr.eci pi tation_reactor (R_.2) w thqut furth conveyin

T sBbt e R Hbr U SAFAQRTD 16X S Bhb AL I St odves
dttege @@wswer ubbikng 43 expliai ned.abo¥kei n Boelgdeénm MMP
having..t.wq. | r,medi c 0 LR or.der ;
R P i SO TR PR TR, D e Ot 5
Hiafurte MMheiidigsriscess steps detailed at the

outset, the invention is illustrated in detail: 30

HCN ). and MWP (2) are fed_to, the continuaqusl)

I REd RS i RIRIMER Wtk sthp 492 G&P%@%?e@ herom

- neact i gBrpapt nens )NH3aaad RZ-alss0 pass prided giteafteom the

th hydrol ysis a St i ppi col um , 2 t 2.+
et BHLR Y ReSranth Sy s B o FRb 8l (P n” ene
medarttcad n 35 rzhct detéR 1})vi a Theandsuspamsived t 6L eeis
ids .1 h ol yt jon N e I
LigtentSy then ANERIR0 WARD Sfae) L) fultler workup
Ssaquént | y Thehe Ggakteafiat s (the SIFULDIIRESIHATSS 1,0y
%)vaf;{d%@tki@rpwt(@ﬂ i?sl\)/\/lwgs'bﬁg tc‘bngerrﬁﬁajtte O(Zlé,{::hisgrves' as
countercurrent w VP C .. Fina , e gas is
ol 525t | PR Eﬁrm?%é %)daélﬁ&%ﬁ% o1 & ol fmEDe
@$11)mnvi dK6. 2The Nbe | adesrdyMP supdy t Bndacehal )steduvesng
the colum (K 1 ia,ll .a [ f esl
SEECR UL ool Aotk | he (b SR HY hacer 2

f&r 8. the workup (18) and serves to precipitate the

“met hionine fromthe hydrolysis solution (11) in the

From the vapours of the evaporative concentration,
water (19) is condensed out and the CO; which remains
thereafter (18) is combined with the €O, £from the
scrubbing column (K 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 oxr a
comparable construction. This technical design has the
advantage that it enables & 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 1s advantageously possible to
quantitatively scrub out the Mec 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 also possible to pass the CO;-containing offgas
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reactor (R 2) (step 4). The suspension (13) is 10
filtered, the filtercake (14) sent to further workup
(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

col um he e pl the .stri 1
SRR a5t CRBOCTBYDL IE SRS v D8 s  BpLLY
dr + @Frt R/ ong éthQa vapoursiloéwide eviapougli vehe scrubber
gp%ﬁﬁg %blon water (19) is condensed out and the

002 Thi cH ‘remai ns 20 thereafter (18) is conbined with
the 002 fromthe scrubbing colum (K 1) and fed to the
"eAG O oR Zilsleedls The 488611 v6 ADSQIRLL ORral Mechyl

into MMP can be carried 25 out _particularly
JRFARRIGED USSR tﬁ’ee@@FletBSF?FLBn ?Kpicah}y, this

st Scoityalyesor tbukzj@jﬁe lﬁlapwéliglviﬁ BFf &O,Compar ahd e1%

onstruction,_ This tech esi as_t he.  advan
TR HSh aBE o SR il OWAP o M Has vepgiito Ohrethyl
rmaﬂaapuamﬂthe cost and i nconveni ence of 30 conveying

t he amount of MWP used for the scrubbing. In the

present case, it is advantageously possible to

G | ehdifesl yther uEOputcari@nt dant ehe | AverelboxfEgas

\’Mttxléa?n ANIg@l s cdube Bt éJLF C\ﬂkﬁ[@é i€, cofPatts®h to
MWP. 35 This process %ges nQ ris e%¥ h

4G tTIHEAT Yy 1%nE]Piel Pzedasf ff§8§‘1 e%[-'i L BREREFLS

ir®aalte0 . poFRED| eedlacpass the 2 cevhakentrgtdbhgasfl3the

stream.fornmed in r Kup. of the not her or ul

gremﬁéLr :111)? (s‘fons%}gllemgwl sgiatshro gh e scérI%J ol he

EHifgpte vRness bﬁl@hEssadwéﬁﬂ@geous in order to recover

t he net hyl

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 compcsition of 68% by weight of COg,
27% by weight of water, 3.6% by weight of methyl
mercaptan, 0.5% by weight of NH; and 0.5% by weight of

other components is obtained at 80°C.

This crude gas 1is treated in countercurrent in the

‘three-gtage column K1, A, B, C, the operating'pressure

at the top of the column being 6 bar gauge.

In zone C of the column X1, the gas stream is scrubbed
with 15 kg/h of water at 30°C which is drawn from the

discharge of zone A.

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

‘the gas stream has the composition: 91% by weight of

COs, 4.8% by weight of methyl mercaptan, 3.6% by weight
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15

mercaptan |ikew se present therein. Typically, this
stream contains 97 to 99% by weight of CO2, 0.1 to 1%
by wei ght of water and 0. 1 to 10-. by wei ght of

met hyl mercaptan. 10 This shifts the CO2 content in
the overall offgas streamt® be scr ubbed to higher

| t he of f
AT T B rtaies ofF Bab Soreenediser on

in the concentrati on of the 15 remai ni ng constituents

| an eff ect.i th ‘
Scr ug'%? ng. %urbcb eg2 6%‘% ]%ant a%{]lgé cr ed&F%e ?%%r e
1cqtgltcfpmlmr@11tw t kta %ﬁ&@ucthﬁh out2pl1ﬂg/élf 100 kgrtlyl-

nt r ofgﬁ%sa h
LR Sl Bl Sl nee

vFé'}eghtCO@fE?O@@ilOHZS 279PBy Wi ghEIGhT weftler © 03u6°/9b9¥’ by
Wel igiit off netmydndres capt Ay OwdLaty yei @‘Hﬁeﬁfcbihﬁoﬁdéhdts
3’5‘6%#11 %I?ht of other congonents [ obttal ab as
IRRIYAs 18 t PRat X PR colf & Tt ént 1 9
tdieron®( ddwegéryst age col um K1, A, B, C the operatl ng
pressure at the top of the colum being 6 bar gauge.
In zone C of the colum K1, the gas streamis scrubbed
ath I5iney/ towtifgatrion, 30MenhigHe | sieir awhs? r oppRdiacted
$dhafharge ofogone Axn@n Rldy bit Gddiey SEUbbiMeg with
zone of the columm K1, the gas stream has the
O@n‘”%ﬁ% by wei ght of CO2, 4.8% by wei ght of
met hyI mer capt an, 3.6% by weight 14 of water and O. 4%
wei ght of ot her .conponents. In, t r in 0
@Ee\/\/ag |urE1"g Péte *ecte‘%’P Hiag “Eoufit ecr%%rrﬁt %kfb %5 Q
dekighit off @€khyl - 5 ner capt opr opi onal dhyde.
Afterwards, the gas stream has
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t he conposition: 99.8% by wei ght of CO2, 0.01% by-
wei ght of MW and < 0. 2% by wei ght of other
conmponents. Methyl nercaptan is no | onger detectable

- o 9Rf06 AR O9r aphy. 10 For fine pUﬁé’f‘J’ﬁﬁﬁé@ﬁ‘/oﬁ‘ﬁB

gas Is also conducted through the zone A and freed
entrained MMP with 15 kgfhlbf-water. 15 The thus .
purified gas has a content of > 99.8%by weight of
G@@lnw; 2006/.010448 PCT/ EP2005/ 007323 - 15 O ai ns:

Process for purifying C02-containing gas streans

_haV|n%)a content of net hyl nercaptan j n,which the

IS8 AbedOrn R P f Qﬁ‘gaﬁﬂﬂﬁﬁp%)gﬂﬁfﬁtreams
materhHVﬂmglh\Mﬁﬁﬂenﬂ1dﬁﬂmﬁthyl mercaptan in which the

met hyl mer capt o ald present
di ssol&d &’p %u%%ﬁﬁdl ﬂ% &6 euqtu%n"fo limt,

b) subsequently with MvP and c) then MAth wat er, and
15 d) Jyhe,thus Wété%ed G2 '%fﬁ?yc'ﬁgtégto tltELe which

productlon process Process according to Claim1,

characteﬁﬁ%@ﬁﬁm@ranUQ@QQPlP@a&dﬁhﬁééss]W%? pﬂépdﬁ#@ﬁﬁnt

met hi oni @A dsd1 v Chp3-twet By | Bk caph oRIopiasal siehyshel ity
(MWP) gydrogen cyani de, ammoni a and car bon di oxi de

or those'fdiponents from which the aforenentioned
conponents can be prepared are converted to 5-(2 25

nethylgﬁr%%%t %}Q%I&Q%q%gtﬁpndahﬁls is hydrolysed and

t he methioni n I'S precipi W't h

¢) then with water, and

d) the thus purified CO, is recycled into the

production process.

2. Process according to Claim 1, characterized in
that, in & process for preparing methionine in
which 3-methylmercaptopropionaldehyde (MMP) ,
hydrogen cyanide, ammonia and carbon dioxide or
those components from which the aforementioned
components can be prepared are converted to 5-(2-
methylmercaptoethyl)hydantoin, this is hydrolysed

-and the methionine is precipitated with
'Iintroduction of CO,, the CO;-containing offgas
exiting from the hydantoin .synthesis reactor is
subjected to the scrubbing process according to

Claim 1 and:

a) the resulting scrubbing 1ligquide are recycled
into the preparation process for 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 methionine
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i ntroduction of CO2, the C02-containing offgas
exiting fromthe hydantoin synthesis reactor 'is

subj ected to the scrubbing process according to 30
Caim1l and: a) the resulting scrubbing liquids are
recycled into the preparat?%n process for nethionine
or its precursaors, 35 b he purified CO2 gas

st ream i -9 RAGHREER e%t grogL ;?illﬁals’a fetal salt

sol ution of the methionine-containi ng reactor, and

thiqnine 16 [ e itated IS |t
geoce?; “acEor di aéccfr % & cia\%ﬁ‘ % th‘;ﬁ1 scrﬁbcbl ng
| i qui cEcfudnhitiee ]flqlsltd sﬁr@fmbthg $ftgpta)cmbbinsasy@p a)
into the Eﬁéb‘s%%:g MY [RAG! QynthesFE0C8ESE
accorci" to g‘l m 2, ﬁ%ﬂ?%hd%gt t he Efglcrﬁgél ng |i qﬁlrd
fromthe second scr ubb| ng step b) 1is passed into the

MVP syiHesiss. débdrdifipcess actaidi ng,toid aiwAizh i nthe
whi ch the scrug‘bllegggé ui d fromthecr{hl rd._.scrubbin
step EFTYRINgE (g9 i AT T HE S (BBt
step i® paEzef iPteceds aBEoksgnadetsasone or nore of
Caims 1 to 5 in which a nultistage colum with

internmediate colum bottons is used and scrubbing is
& f ectPapcess camerEng eto 2017impr 8cesdhacddiidithg the

to O aidp®piidy Wi fli R £k MPhe haKiRa \é@rﬁ%b@.hg step )

bubbl e-cap trdys i1s uysed. 8., Process ac}{:ordl nLgD
d ai miP, q%@%ﬂ%rﬁqwkaf@géslqmd for the scrubbing step

a).

6. Process according to one or more of Claims -1 to 5,
in which a multistage column with intermediate
column bottoms is used and scrubbing is effected

in countercurrent.

7. Process according to Claim 6, in which a column

. having valve or bubble-cap trays is used.

8. Process according to Claim 7, in which the offgas
'is scrubbed in scrubbing step b) with MMP, the
molar MMP:methylmercaptan (gaseous) ratio being
1:1 to 2:1.

9. Process according to one or more of Claims 1 to 8,
in which the COz containing offgas is scrubbed at

10 to 60°C.

10. Process according to one or more of Claims 2 to 9,
in which the CO;-containing offgas is scrubbed at
a pressure which is 1 to 10 bar higher than that
established in the precipitation reactor for

methionine.

11. Process according to Claim 2, in which the CO;-




25 is scrubbed in scrubbing step b) with MW, the

nmol ar MVP: net hyl ner capt an (gaseous) ratio being 1:1

to 2:1. 9. Process according to one or nore of C ains
1to 8 30 in which the C02 containing offgas is
scrubbed at 10 to 60C. 10.1Process accordl ng to one

or nore of Clalrrszﬁ_to9 é:hlcht ontaljc_nngh
of f gaS I qhe 59a535f8r‘ﬁ? sstite WOF P t8t10°0€
bar hingherext haﬂqubat ebtabheéhexhl rtlielweppeed:pp)taawnn of
react or_.far rrethl r c ng

Claim %fthlonv%n ch the CSS 1715!:> %t%}%ﬁi?ng%gﬂkgag} artly
i n t héahmoighp tdfe tsreubiotise apbagadusobt ai ned in the
precipitation of nethionine wwth CO2 is passed fully

or partly through the scrubbing apparatus.




