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METHOD FOR THE SEPARATI ON OF METHYL MERCAPTAN FROM
REACTI ON GAS M XTURES The invention relates to a

woredosossshor t he separati on of nethyl nercapt anp€T/@P2004/013565

reaction gas mxtures obtained by means of catalytic
conversi on of H2S with nethadol . Met hyl nercaptan is

an industrially inportant precursor for the synthesis
of the nutritive am no acid nethionine, or the

hydr oxMENBAODgBOR ZHBYSEFRRAT IONTEIFh WMETHY I apEROANPYAN C
acid (MHA), as of di net hyl
sul f oxi de and dﬁﬁgi £6T¥%ﬁzdﬂﬁogfﬁ&bgﬁs
gredon1nant|y produced from met hanol and hydrogen

TEgl fnvenbyonehRdabest ke SoRRERSofBnttdiar seRarysiopfot
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occurs._in t f ﬂ Ehase at, tegger ur es .bet e go
NeABS586 BRtalyhiCabOpVYELSarLs rY“:L"zPé“ 59

psi (1 and 25 bar) . In order to increase the activity
Matty3ehectaptby o aheindhskyib;l@hdmpnuxanmmeewmysor for
tﬁgaEgﬂti%é?s psgagﬁeum@hf: @%‘ F?ﬁ(é‘{ﬁ’ &hindNeor

conver si on” of rogen sulﬁ e ano

Chet hyfirﬁm@apilegoue anhyﬂopmrﬁ—@q&%lequapwmwrlc
a&%aSQﬂHK# agge weheaggdrper thid dslcqflcﬁpra/@raﬁﬁeth L

ng% One et hod_i s SCri for a é

S8 °§2§eBan | 1 REERY L o R UL d OPRe E@Qaryed %izetl‘rlg;lpre Omlnantly

predaaptiafronhfiephatdult agds hyidrogies eullfiels it wsdss of the
ontains t he [ .Creat r|ng he

B8 0hcehte: BachPa Vet R o g AR L of

methgl, meorephenntisusl lpobgsulrsi del tél@c iga@ nha@e et

t@hﬁékétgﬁes%e\é@lelenﬁOﬁoaﬁan‘é%béd Bianol, ré‘s“&?@és

rogen su and the inert gases nltro car bon

b&%UQ?He14cér§6ﬁ ABReRPdBSiadd ARAr dfeam + anQQGErRP
ineaehkenthdhgcsepargt kAl gklkleivity of the catalyst, the

same is usually coated with potassium wolframatelas the
promoter. The convers1on of hydrogen sulfide and methanol
into methyl mercaptan is an exothermic process, gn which
28,500 KJ are released per kilomols of converted methanol.
One method is described, for example, in EP 850 922 B.

In addition to the desired methyl mercaptan, the product
gas mixture of the synthesis also contains the water
created during the reaction, and as the byproducts,
dimethyl sulfide, dimethyl ether, low amounts of
polysulfide, such as diméthyl disulfide, as well as non-
converted methanol, excess hydrogen sulfide, and the inert
gases nitrogen, carbon dioxide, carbon monoxide, and
hydrogen in terms of the reaction. The separation of the
product gas mixtures into their components serves for the
extraction of methyl mercaptan and dimethyl sulfide, for
the discharge of water and inert gas components, as well as
for the return of the unused methanol and hydrogen sulfide

into the synthesis reactor.
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product gas mxtures into their conponents serves for
the extraction of nethyl nmercaptan and di net hyl

wa@ ndosiossspo f or t he di scharge of water and i nertPQBEP2004/013565
conmponents, as well as for the return of the unused
met hanol and hydrogen sulfide into the synthesis
reactor.DE-PS 17 68 826 relates to a nethod for
separation, in which the product gas m xture is
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| f t [
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hyder9s et bt 19 Fiem W@%s@ﬁeﬁbeaﬁassbénléttﬂﬁ&'céads also

rét@tnemsc Ot Y ddeofettealngt ppscessh a nomi nal
pressure | evel of 232 psi (16 bar) are usuaIIy

d, . wh th |
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at nust sposed of, and as a
hce thereof, the |oss of resources.

In addition to the high investment and operating costs
(columns of 40 theoretical steps with a nominal pressure
level of 232 psi (16 bar) are usually required, wherein the
nominal pressure level is a measure for the stability of
the reactor used), one disadvantage of this processing by
distillation of the complex reaction mixture is the
inevitable formation of residue that must be disposed of,
and as a consequence thereof, the loss of resources.
Additionally, a 2-phase mixture of water and sulfur
compounds may occur during processing by means of
distillation of the said reaction mixture in the sump,
which makes the controlling of the column substantially
more difficult. In addition to environmental pollution, the
further processing of methyl mercaptan without the
separation of the said admixtures, however, may lead to
substantial product failures in the production of the
subsequent product, such as methionine, thus making

separation unavoidable.
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Addi tionally, a 2-phase m xture of water and sul fur
conmpounds may occur during processing by means of
waolekiosssas i on of the said reaction mxture in POEEB200W)13565
whi ch nakes the controlling of the colum
substantially nmore difficult3 In addition to
environnental pollution, the further processing of
nmet hyl nercaptan w thout the separation of the said
It?di’é xthe essihaevtie tmyehehddnt eospbstradei al meittehdt with
ai.lures.i.n.th S e r t
sugh%: I%ﬁg?(é?%%Qﬂ#%&igﬂ gEfé gg %8% gﬂ% fggﬁion of
purra v dabl endztcdptamecanske o&vohéednvbntl @het ool de
mé IO ’okw,élrhélw &h the @éQ%lQﬁE' hbﬁbleeel%fnf Ot X Phwith

acti1 on pure met h nmercap tan_can
mefAARRY, caémst'twel H%ﬁ? hwe@feﬁeap@aﬁlB&Paaheeom%éons

wigﬁ@ﬁﬁndﬂy(15§g5§lon of H2S with net hanol can still be
used for additional conversi ons WIthOUt any | osses.

Th t of .th t he
TR S o A HYITYRF LRt A P BREPESCEPon thix sgRaTation
ofwmﬁnhyﬂ\m&ﬂtaﬂuanxﬁfwmtreacbnanrmnmnunésHZSewuad with the

al | t f .
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tht ai ned in the reaction n1xture, are separated, 1.2
the raw net hyl nercaptan obtained is subsequently

CPthﬁ{é Qﬁbmﬂdﬁbr&mmﬂmﬂ%@@@é@@é@mhgeamdeméwahoand as
converted jntop acrol.ei

SRl i AT e b ErfREY ifqthelrdaphi Mislhre,

conprreerdepdrazred he net hyl nercaptan synthesis still
present in the reaction mxture are separated fromthe

1 I\QVP ﬁl’ﬂa Q:a@\ir Sn‘iééﬂﬁlt irﬁ’é‘r@éﬂE%Sobtained is subsequently
converted with 3-methyl mercaptopionaldehyde (MMP) and

acrolein, or converted into MMP solely with acrolein
|

|

1.3 the components from the methyl mercaptan synthesis
still present in the reaction mixture are separated

from the MMP in a distillation process.

in the presence of a catalyst, and

Advantageously, the components are stripped by means of
charging of an inert entrainer. The column is operated at
14.5 to 72.5 psi (1 to 5 bar), particularly at 14.5 to 43.5
psi (1 to 3 bar), and between 90 and 135°C, particularly at
14.5 to 36.25 psi (1 to 2.5 bar).

Nitrogen, carbon dioxide, or steam, are particularly

suitable as the entrainer.

Contrary to the subsequent synthesis steps for the
production of methionine, the conversions of methyl
mercaptan with MMP and acrolein are not influenced by the
byproducts from the production of methyl mercaptan.
According to the invention, the complicated isolation of
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Advant ageously, the conponents are stripped by neans

of charging of an inert entrainer. The colum is
wop@sarsds at 14.5 to 72.5 psi (1 to 5 bar), PCT/EP2004/013565

particularly at 14.5 to 43.5 psi (1 to 3 bar) , and

between 90 and 1350C , partifularly at 14.5 to 36.25

psi (1 to 2.5 bar). N trogen, carbon dioxide, or

steam are particularly suitable as the entrainer.
tmltct@ﬁpodmtl‘wcmnb@fzweﬂb EyN0hesbs 92Bepprirarximately 40
tlﬁ%fgéftc'aoln %{rﬁﬁ)' ORI D, éfﬂ&:%?ﬂ%&%’ 0@%1?;@”? r%’anb be

and acrolern are not
awched@@fprmm Eldtromm t el progduei tbn 9ofc0rré10h3ﬂheoret1cal

|so(?re§t aéfliv%‘hﬁ é’éﬁ‘&l}ol@)h§ 'i‘!!eﬂh't%mst h%s%%'m R ce

tion I'S conpound (according to 923
f%p‘?%@(lﬁﬂ%@%ﬂ%@t%@dﬂé@l]E?élPr%@tlF‘éﬁsfifﬁmt ﬁéle created and

pékSihly aiﬂﬁhélpiylfﬁ@de&anabﬁeﬁy@édﬁﬂp Divtleiddiat igm psi (6
colums wit (g 20 theoreil cal % % 1
L3 aht éb%%ﬁﬂisl-w ABVIEASCBUT L BnESLESHER §5s HHE QOTHaR
ptdessepadrate bn Birtherhype pdaclessr o tneecapeaired,s and
Iy [ I e erej L psi
=Pardid) ol 0l nndhiEg, ndilY RetMoprageald 1
rmrﬁth%ﬁecbr@%s@r@am@@mus Fevbabantee, 18 slwgwned
nmercaptan i s avoi ded, and the handling tinme of

THENaaPt S8-bded o Sff@xglrﬁé@wﬂ REr8afRAHACHAUS aTHIIARC qJn the
is shortened. The MVP fo tion, from neth I nmer capt a

PLERERCS dtleidh ‘F%Wl@é%rb%e ewRfig PRigFy gskﬁom-nstage
pPrdcEss aritlastlae tuwe Sf agee ppacespavehh t:bmpmmd@f (OB 1 618

8 yp@oﬁﬁéggk%?gnygércap(DE 1 618 884 B, DE 2 320 544 B

tan with a purlty of 99.5%is
used in DE 1 618 884 B . According to the invention,
Fopvexanple avmenaé@mtawmlpt anpunhxr'aOi&e?ﬂyﬁ%néﬁcalﬁteah in DE

1 COTE e84 Of az&p&@mm ety BBeMnvehtibhh BokleRidht anaqus
mé§£§f”ge§§agtan with a methyl mercaptan content of
approximately 93 wt-%, with a simultaneous content of 1.5
to 5 wt-% of dimethyl disulfide, 0.5 to 3 wt-% of dimethyl
ether, and approximately 1 wt-% of water and traces of

methanol may also be used, with the total sum being 100%.

For this purpose, the methyl mercaptan can be charged into
an MMP either in gaseous, or liquid form, preferably at a
pressure of 14.5 to 145 psi (1 to 10 bar), preferably in a

cycle-operated reactor.

Methyl mercaptan and MMP are used at a molar ratio of 1 to

at least 1, particularly 1 to 30.

The temperature of the reaction leading to the formation of
hemithioacetal or thioacetal is between 50 and 120°C,
particularly between 65 and 110°C. Subsequently, the
reaction product obtained is converted with acrolein in the

presence of a catalyst.
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to 5 w- %of dinmethyl disulfide, 0.5 to 3 wt- % of
di net hyl ether, and approximately 1 w-% of water and

wo e@smesssed et hanol may al so be used, wi th theP¢DEPL004/013565

sum being 100% For this purpose, the nmethyl nercaptan

can be charged into an MWP eidt her in gaseous, or

l[iquid form preferably at a pressure of 14.5 to 145

psi (1 to 10 bar), preferably in a cycl e-operated
Theaapplleaktbabtmencaphdﬁtamﬁst%ampranﬁxt&u1@.nhéasame as

f I Y.
tbg e%gtﬁﬁs %%%ﬁeg?égctlon%%é %gi%# a%ﬁéféorna ion
advaheagehueac@halsuntabﬂ@aeéﬁalms;axam&x#nqwnah@ prior
atg@C , particularly between 65 and 1100C .

Subsequently, the reaction product obtained is

converted with acrolein in the presence of a
Uguehlyst OFHBNABPPPEAXAELEY | OF IO LIRS gt xtures of

opgaﬁiccabwstbﬁdswgeas slese dsh adea ifd resdidtapd pyridine,

f d Th bl
Ehr G yar <TPCRRRBRA TRYpPEoPREAL ik ATy S gaRY € Semi-

cpntmmudeslyorganbatbhsby,bmtmhures of organi c acids
and bases, such as acetic acid and pyridine, are used.

oIQerFEQEQOHHXfbehepééﬁs%ﬁtqg%tM@ﬁﬂ&ﬁ)&s the converting of

sem conti nuously, bat ch. One variation of .
tFﬁer§@p§?5PY%nmﬁﬁﬁﬁBGaPs1Pﬁ@ Vet i RFCEIRA rkepp with

aaebméhnnﬁ&enptne bﬂh@xWE’el 6f]§1ar %@ﬁttlabg.lé Qﬁtew.lyé\t and
acrolein m xture of a.suitable c St

B0 B PR  CHESFELRBLPOE T AEPESHARGR (o daer ibed

abdeseri bed above . ‘The product obtain can now be
directly added, for exanple, to the nethionine

T§¥n#985hét BEtBQH'E naﬂehoggual%%%waﬂ%%aéﬁ“*f&§ Mibvpie,
I Into standardi zed fueling vehicles,

to the methionine synthesis, or To 1ts analogous compounds,
such as MHA, filled into standardized fueling vehicles, and

conveyed, or transported to a common fuel depot.|
EXAMPLE

The invention is described by the flow chart (figure 1) as

follows:

The raw methyl mercaptan obtained, for example, in
accordance with EP 0850923, of the following composition:
methyl mercaptan ~ 93 wt-%, dimethyl sulfide ~ 4.5 wt-%,
dimethyl ether ~ 1.5 wt-%, water ~ 1 wt-%, and traces of
methanol or methyl mercaptan ~ 93 wt-%, dimethyl sulfide
1.5 - 5 wt-%, dimethyl disulfide 0.2 - 1 wt-%, dimethyl
ether 0.5 - 3 wt-%, water ~ 1 wt-%, and traces of methanol,
is added (in gaseous and/or liquid form) via 1 or 8 to a
reactor R 1 operated in cycles at pressures between 14.5
and 72.5 psi (1 and 5 bar), and a temperature, such as is
described in DE 2320544 between 50 and 120°C with MMP. The
supplying of acrolein, which is required for the conversion
into MMP, occurs by means of the strand 2, and the



conveyed, or transported to a common fuel depot. 1

EXAMPLE : The invention is described by the flow chart
w@ boogosssod) as foll ows: The raw met hyl mer capt POT/EP2004/013565

obt ai ned, for exanple, in accordance with EP 0850923,

of the follow ng conpositi on® et hyl nercaptan ~ 93

-% dinmethyl sulfide 4.5 w-% dinethyl ether ~ 1.5

w- % water ~ 1 w-% and traces of nethanol or
adweitttydr everfc aptzespe @3l v -cabalvs et hyktalef iofe pyrs dirg and
a%éttsl %agidmté}}/éh dééuié &@s@rgbedlli’i't F% 1@'2@5@2@" & Rther

vva er - - Q and traces of
miggruresolof ior Fame Qﬁw@a%%ugraﬁa}sr arigsgi)d Viigr B)- R

réac¥ich tnﬁ.:@:dl@cié)rs&ée@@&ﬁ@19dlsntﬁéﬁ| g@epalrated via 4 in

' d 5. b d
SIS BEEED 4F SR PR L0 30 e
n’mtwv&ﬁfmpﬁjhram dR0cHE shid AMBehFlessuappby prgssfure of
l%%f éqlPr (jf'/:% S‘r:><*=ru§:")qw ﬁg L%e%ﬁgﬁggﬂ}ég %'fo t@)te%n S0

PReadm Xt ur &
argt lafsfr"é‘spmd vtehe;sﬁ amy%tacme@(tme bf fpyr fdirgbeanaise. If

n £rACHthe SHGHLAS1 | Sf dESET 1 R8s i PeARaERAAB 28 esOlcan be

ot er mxtures of organi c_bases and org an| c aci,ds) VI a
fux theph &l HRER D PY &1%% raddit %Qﬁééqiﬁ@ﬁ??y Offs aphdmert

erﬁﬁfﬁ.rriﬁledri\/a a A smclsoéymm&ragéﬁunbafbeh thessidlel, Calr
bot t ons: Jfromits inert corngoug f .t he sajid

S%fraafehﬁfe%feaﬁa%%r%%m%e%f ©5bH3TEC 2156y, added
viend afdrenpes afwrehaf bee welkas 80 andthéS@@w m&m@ytlhese

e [ r f.npe r :
e N, YA S e L S DoRERST, Ypba asave,
iieprddPPy the additional chare of an inert entrainer

via 7, such as nitrogen, carbon dioxide, or steam

preferably nitrogen. The product obtained is added via
6 for its further use. Based on the raw nethyl
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mer capt an used, the isolation yield is quasi
guantitative, i.e. >99.9% Wat is clained is: 1

wokdsossshor t he separation of methyl mercapt anpéT/@R2004/013565

reaction m xtures created in the catal ytic conversion
of H2S with nethanol, whereifi 1.1 the conponents of
non-converted H2S and nethanol, as well as the water
obtained in the reaction mixture, are separated, 1.2

whde {@WwiRifyb gBLcaptan obtained is subsequently

converted wth 3-nethyl mercaptopi onal dehyde (MW) and

| ein, ted i MWP _sol el it h [
1 (HELRPRckREcEEF AoParAryel Cimd e P EMELCRT 2"

f r onrédet beh hyl xoereaptaeasydt hesithestddtalpreisereonnersion
the r L on. M. X re s .ed fromthe MW in a
dist?f?@%#dﬁlgbo%éégégﬁﬁf %@%%%g%according to claim1l,

wherei n the conponents are stripped by neans of
charyihg thei pemporAntai Aér NoZ - COMMAGEh BT ATY Fethanol,

claim2 ,uhgEel N i EHhRIGRA L AR @K ide, 108 1B5é£Eion
are used as the inert entrainer., 4 . Method according

to one of MKEUERa AEC1SER2TatRarein the conponents
are separated at a pressure of 14.5 to 72.5 psi (1 to
5 bar)2 wchéi pam henhgilamereaparge odftdfead B85 Weseqgently

Vet hod 2ceocding L2cRNe flchie Weldibehdfohrdenyde

wher ei n a“di*<ET FFEt "o col Um _
bott ons i $MMBeédand acrolein, or converted into MMP solely

with acrolein in the presence of a catalyst, and

1.3 the components from the methyl mercaptan
synthesis still present in the reaction mixture
are separated from the MMP in a distillation

process.

Method according to claim 1, wherein the components

are stripped by means of charging an inert entrainer.

Method according to claim 2, wherein nitrogen, carbon

dioxide, or steam are used as the inert entrainer.

Method according to one of the claims 1 to 3, wherein
the components are separated at a pressure of 14.5 to
72.5 psi (1 to 5 bar), within a temperature range of

90 to 135°C.

Method according to one of the claims 1 to 4, wherein
a distillation column with less than 20 bottoms is

used.



