.1 Process for preparing methylmercaptopropionaldehyde The invention provides a process for
preparing methylmercaptopropionaldehyde (MMP) from gaseous acrolein (AC) and methyl mercaptan
(MC). The present invention provides, more particularly, a process for preparing

- methylmercaptopropionaldehyde from gaseous acrolein 5and methyl mercaptan, which is

characterized in that, in one process step, simultaﬂeously, (a) gaseous acrolein is absorbed from a
mixture at least comprising one compound from the group consisting of the hemithioacetal of
methylmercaptopropionaldehyde, methylmercaptopropionaldehyde and methyl mercaptan, (b) in this
mixture, acrolein is reactERCRAD INEREEPAEEApRiRvARG SR RIeHORienaltsidef
methylmercaptopropionaldehyde to give 10methylmercaptopropionaldehyde and (c) impurities and
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concentratioinsazglgw 0.1%, AG is lost due to incomplete conversion, whereas at hemithioacetal
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condendBi85-0C. This condensation step too leads to higher capital and operating costs. According
to NL-A 68/09647, it is also possible first to contact MC with MMP in the reaction zone and to contact
the mixtiidtHoy oiieirfedrwithitlybriaCeepratamin g ges. rivivey eoranidogddidonalstepisiesded here
for treatprgniaf the aqueous phase (extraction), and only an MMP yield of 91% based on the AC used
is achieved. 2 WO 9429254 describes the continuous preparation of MMP from an acrolein-containing
gas mixE# 3994 C.in arik')%as/fliguid" rgﬁfction zone, in which uncondensable gases are additionally
separated from the i Procads! BT ACARPIBHR RIRTTTS pravEitell Bptie sdaandiae Addition of
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limitation of the, AC mass transfer is minimized by turbulent conditions in the reac stem. In all
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concentrations below 0.1%, AC is lost due to incomplete conversion, whereas at

hemithioacetal concentrations above 1% the yield of the MMP reaction worsens. The gas
mixture formed during the catalytic oxidation of propyiene is absorbed from the acrylic acid
present in a solvent such as, for example, tri-n-butyl phosphate (FR 7718136), a mixture of
25  biphenyl and diphenyl ether (FR 1393175) or water (FR 1383175), and, after performance of
this process step, freed of water in a condenser at -5-0°C. This condensation step too ieads

to higher capital and operating costs.

According to NL-A 68/09647, it is also possibie first to contact MC with MMP in the reaction
zone and o contact the mixture thus obtained with the AC-containing gas. However, an

30 additional step is needed here for treatment of the aqueous phase (extraction), and only an
MMP vield of 91% based on the AC used is achieved.



.process is described, for example, in EP 850922. The product mixture of the synthesis comprises, as
well as the desired MC, the water formed in the reaction and, as by-products, 15dimethyl sulphide,
dimethyl ether, small amounts of polysulphides, and unconverted methanol, excess hydrogen

- sulphide, and the gases which are inert for the purposes of the reaction: nitrogen, carbon monoxide,

carbon dioxide and hydrogen. The separation of the product gas mixture into its components serves

for recovery of methyl mercaptan and dimethyl sulphide, for discharge of water and inert gas
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acrolein and methyl mercaptan (equilibrium) and the yl' mercaptan thus refe geFien reacts with -
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25  DE 10359636 describes a process which avoids the high distillation complexity to obtain pure
methyl mercaptan and nevertheless uses the methyl mercaptan obtained in the catalytic
reaction of H,S with methanol, without losses, for the further conversion to MMP with liquid
AC. Based on the crude MC used, the isolated yield is virtually quantitative, i.e. > 99.9%.
This is achieved by distillative removal of the constituents from the MC synthesis still present

30 - in the MMP reaction mixture, and preferably by the supply of an inert entraining agent, for

example nitrogen. The process is not described for the use of AC-containing gases.

US 3529940 discloses that reaction temperatures in the MMP synthesis can be controlled by

dividing the exothermicity of hemithicacetal formation as intermediate ahd, after subseguent



.In an.advantageous embodiment, the impurities removed comprise at least one compound from the
- group consisting of dimethyl sulphide, acetaldehyde, water, dimethyl disulphide, methanol, carbon
dioxide, propane, propene, hydrogen sulphide and dimethyl ether. It is unnecessary to remove water
- from the product in order to achieve MMP yields based on 30the AC used close to 100%. In a
preferred embodiment, water is not removed additionally from the methylmercaptopropionaldehyde
obtained. 4 In the present invention, MMP is produced from the chemical reaction between AC and
MC. ThefA@ Rkt b Athidh rdidrersing eirbatiy phiftielMIMid sgieriof o kmesn Hoyey ghase
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shell-and-tube reactor (A). The reaction gas enters what is caned e qu ?’fh the lower
region, iVRIFBfOTRRAPRY AAAE dIEtha b piitvdureierets dacrabitiyryairddhsivetohtact with water. A
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25  stripped, with minimization of the offgas losses of reactants and target product,

In an advantageous embodiment, the impurities removed comprise af least one compound
from the group consisting of dimethy! sulphide, acetaldehyde, water, dimethyl disulphide,
methanol, carbon dioxide, propane, propene, hydrogen sulphide and dimethyl ether.

It is unnecessary to remove water from the product in order to achieve MMP yields based on
30 the AC used close to 100%. In a preferred embodiment, water is not removed additionally
from the methylmercaptopropionaldehyde obtained.



.10stripping medium (5) used may be inert gases. The remaining liquid (4) can finally be sent to a
thermal incineration for disposal. From the top of the quench column (B), the AC-rich gas (11) enters
the reactive absorber (C) in the standard case via a jet pump (12). This has the advantage that

- polymerization of AC can be avoided, an optimal pressure regime in the reactive absorber (C) is more
readily 15possible and the upstream AC process ¢An be conducted at lower pressures. In an
alternative embodiment, the AC can also be fed directly into the lower section of the reactive absorber.
In the redttiverapseberechond/ M fistrapdoree framdhaistersiof pemdipalbe MR, AR e O/C.
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- liquid phggﬁi%éggen{%ﬂctive absorber is adjusted with the aid of an inline near infrared (NIR)
measurement (accuracy +/- 0.0005 mol/mol). It is advantageous that the ratio between methyl
mercaptan 30and acrolein in the mixture is adjusted to a value between 0.95 and 1.1 mol/mol,
preferabl) BERFEST BEPRAETEH1 ki sratitre iordher seapliseriiappiarebacatioio st Mdmmiel, and
espécialty pesfarabigito, InfDEmiilimede Bstrearmrefersad emkogiimg b the input concentration of the
gaseous acrolein (11) in the mixture is detected with the aid of an inline Fourier transform infrared

(F TIR) megsshamanhia ieista adiieldhis LShiiRal6n B 185000 ARl AdalfigIC metering

(6) ata veré/T early stage. These ‘Nine measurements have the advantage that It is p055|8 e to react
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range fréPh 8<89p'6 digrathytErlipRISS- ftdeiue epstoed B1BEME Wiluiow Rirdy HYES aiSkibn of the MMP
from thmmﬂimmpﬁu@‘hﬂ‘ﬁff@%aﬁ@mr?@@mf@m%ﬂ@émﬁﬂ@?ﬂ? Qe toad ( 'I't\r/]\/e)
tempera  this, stream.. In the first.stage. cooling is effected with "cooling tower water "to
350, e A PRl (R S ) S R0E TG BOAH T T MMP s
cooled effeds2af thengsprotarme!reauiVisatisso deeddayiet). fydhangiiens & ABsogaiomagaction medium.
A 15further pasgersobine MM issemavedicihesrafien s firt &@fﬁiﬁﬁ%@lﬁé&%é&&%@%&%‘%"”g step
as odl.%(i%r%qrfgmmg?.,A segc,on u%round, which in the standard case uses MMP from the bottom
of fife coltmir (EY,"EHEt L BE LN AR ARG P eIy wf tesHIMdrE REgion of the column (C).
The temperature of this stream is in the range of 20-50C, preferably 30-40C. A third pumparound (12)
in a partidlA&Igssréfenetiembogrrabreindaaithereicalienty below Ry abidtiduaad/or gaseous MC (6)
is preferably added to this stream, but can also be supplied at any other point, preferably in the lower
region oftheleiolisrpregatedine: ebthptitgas pHssRaEieids. in the shell-and-tube reactor (A). At the

inlet of the reactor, propylene (1) is mixed with air (2) and an inert gas stream (3) composed
of nitrogen and small amounts of carbon dioxide and water vapour. The dilution of the

25  reaction gas is necessary in order to avoid the risk of an explosive mixture and to minimize
temperature peaks in the catalyst bed. The temperature of the gas mixture is about 130-
200°C.

In addition to acrolein and water, by-products such as principally acrylic acid, acetic acid,

formaldehyde, acetaldehyde, carbon dioxide and carbon monoxide are also formed in the
30 shell-and-tube reactor (A). The reaction gas enters what is called the quench column (B)in

the iower region, in which the temperature of the gas mixture is cooled rapidly by intensive

contact with water. A majority of the water vapour in the gas mixture is condensed. In this



_The temperatures in the lower part of the column can be controlled by the heat exchanger in stream
(12). The temperature in this part of the column is in the range of 20C to 90C, 25preferably 40C to
75C. The low temperatures at the top of column (C) help to minimize AC, MC and MMP losses.

- However, excessively low temperatures cause the retention of unwanted components such as
dimethyl sulphide (DMS) and acetaldehyde (AA). Phese components are by-products of the MC or AC
reaction and have to be substantially removed before MMP can be used, for example, in methionine or
MHA prd@gietiodf. the treustan ddecusaraseridnied tire bptivng tiuts e byepalyuctyaresubsiantatly stripped
in the reaglivesaRsMbEFdGEIRAGARPIRIAALIBJNE AiBRs 43hwhizh leares Jﬁ%ﬁe&ﬁg%ﬁ&éébt € top

and is then suspg]Jieq to a thermgl incineration. 7 In an advantageous embodiment, the impurities and
by-produtfE B tEnBTRBHBMIhY MARARYS Wi Biss 48 008 (P8 B9 raepieniaBnearn Y bara, and
at 5 to 70@cprefesablyrath® tee20CiHa tap aldiamtzigeoy themizadionerds thedpracessistep is performed in

the presepgaafhBRpTRERRSRUS ANRTISIREGARREPUS FRIBMELIT IS RRBIVSLS preferably

dimethylbenzylamine (DMBA) and/or triethanolamine. It is additionally advan ous that the

concentSBH bItHPCEEATRE iHathe e g RN PRy E9rarin s 6AnIB08apMIY, furtter abinp the
range fraftis@sotitbOyppavw I CegtaiestherpHrate thpasrasintiesheteLsiaragq giability of the
MMP pr L. 1t.1%, 18advan t ntinuously supply to the mixtur least one compound
from the%ﬂ%%%%ﬁ%éﬁﬁéi '(')_ ﬁ‘»%gg%ﬁc ‘§ﬁ(&d?‘é’ré*éen?8%5hé?8s@§r‘\é?8r%%&“é{@eﬁ?gﬁ?& %q{;ﬁaric acid, and
inorgani€EpRIsrgaliabase s praterisiyaiethasidhmilissovhe sssidisteanbs fermgmdeXample in a

mixwire wiipgY BAWRAES clles e satalysHsERbIZE rARXIHIS WHIRD (5 SURRlies cotiaupysly to the
reactive a%segrb r. rgg?‘.eln 1?%2%@868’“0 her acids and bases are also possible. EP 1408029 mentions,
“In0 C OXO acit

by way St exanr%aplie, mo%‘%’ I , for example sulphuric and phosphoric acid, hydrogen halides,

for example hggcrlogen fluoride, bromide and chloride. Also suitable are organic acids, for example

aliphatic HonoIBO L e85 R P ormiBlatia, Arofibriiesacid) ecteidheachttisestiscabit, (C)
trichloroaceiécsasidattfiaaragetipasichpqiphaticsnelycachexdio acids doxalis 20-a6id, spgginic acid,

adipic acid ,baerg%?égdm%ngcrgrba?x@gqagio!s hpenxjgcetic ach, benzoic acid, cinnamic acid, furoic
acid, thiophenecarpoxyfic aBid) ard aronatie potycarBoRS it Zcrrs {pHthiic eI igRdsters of
sulphurigsiissanshbricretiepnERGMIes ssfdsadie sabstatee sidpwvignganicdsagesr{ammonia, sodium

hydroxidgicReiass s BYRFaxid e AR UB-AH boRalR O FHTRIRINALE RQIAS Sl SAEkaNate,

sodium 25h %rogencarbonate, potassium hydrogencarbonate, ammonium acetate, sodium acetate,
potassiﬁﬁsgé ‘f'éte) and nitrogen-containing organic bases (piperidine, triethylamine, pyridine,
quinoline, urotropin, N,N-dimethylaniline). The present invention has the advantages that

In the reactive absorber (C), AC is first absorbed in a mixture of principally MMP, free MC,

hemithioacetal and water (12, 13, 14) and then reacts with MC or hemithioacetal in the

20 presence of a homogeneous catalyst to form further MMP. In contrast to the prior art, there is
no need either to avoid hemithioacetal formation from MC and MMP (WO 9429254) nor for
MC to be present completely in the form of the hemithioacetal before the reaction with AC
{(US 3529840) in order to obtain quantitative MMP yields based on the AC used. It is
advantageous that the mixture forms the hemithioacetai.of methylmercaptopropionaidehyde

25 by addition of methyl mercaptan onto methylmercaptopropionaldehyde in a concentration
between 0.1 and 10% by weight, preferably between 1 and 10% by weight.

- In an advantageous embodiment, the ratio between MC and AC in the liquid phase of the
reaclive absorber is adjusted with the aid of an inline near infrared (NIR) measurement
{accuracy +/- 0.0005 mol/mol). It is advantageous that the ratio between methyl mercaptan

30 and acrolein in the mixture is adjusted to a value between 0.95 and 1.1 mol/mol, preferably
between 1.00 and 1.01 mol/mol, more preferably between 1.004 and 1.009 mol/mol, and
especially preferably to 1.005 moi/mol.



8 propane, acetaldehyde, is possible in only one process step, for example in a reactive absorber_,
‘losses of MC, AC and MMP can be minimized, the MC/AC stoichiometry can be monitored by using
an NIR and FTIR, 5 a separate water condensation from the AC-containing gas can be dispensed

- with, and probability of polymer formation can be minimized. The working examples which follow are
intended to illustrate the advantageous aspects ofhe present invention. 1) Standard case 10The
AC-containing gas stream (11) entering the reactive absorber (C) has the following composition (Table
1): Tabldma prefeggmpositdmat. prodess gascehiolioBudi) @R 65 2DSN(12)Angba 0.625 N2

85.147 i des Bladteerenad- #R2RI0PING R urier transform infrared (FTIR) measurement in
order to adjust the feed rate, i.e. in order to be able to adjust the MC metering (6) at a very
early stage. These inline measurements have the advantage that it is possible to react

5 immediately to changes in the system and hence to keep the offgas losses of reactant and

product low and the MMP product quality continuously at a high level.

The MMP reaction proceeds principally on the internals and in the bottom of the coiumn Q).
‘The internals used may, for example, be structured packings, random packings or trays. The
pressure at the top of the column (C) is in the range from 1 10 2.5 bara, preferably from 1.2 to

10 1.6 bara. A pump circulates a portion of the MMP from the column bottom through two heat
exchangers connected in series in order to reduce the temperature of this stream. In the first
stage, cooling is effected with “cocling tower water (CTW)” {0 ~35°C, and then with “chilled
water (CW)" to 0-20°C, preferably 5-10°C. A large portion of the MMP thus cooled enters at
the top of the reactive absorber (C) (14) and functions as absorntion/reaction medium. A

15 further portion of the MMP is removed either after the first (preferred) or the second cooling
step as product stream (7). A second pumparound, which in the standard case uses MMP
from the bottom of the column (C), enters as absorption/reaction medium (13) in the middie
region of the column (C}. The temperature of this stream is in the réng@ of 20-50°C,
preferably 30-40°C. A third pumparound (12) in a particularly preferred embodiment enters

20 the column below (13). Liquid and/or gaseous MC {6) is preferably added to this stream, but
can also be supplied at any other point, preferably in the lower region of the column, into one

of the other pumparounds.

The temperatures in the lower part of the column can be controlied by the heat exchanger in
stream (12). The temperature in this part of the column is in the range of 20°C to 90°C,

25 preferably 40°C to 75°C. The low temperatures at the top of column (C) help to minimize AC,
MC and MMP losses. However, excessively low temperatures cause the retention of
unwanted components such as dimethyl sulphide (DMS) and acetaldehyde (AA). These
components are by-products of the MC or AC reaction and have to be substantially removed
before MMP can be used, for example, in methionine or MHA praduction. In the standard

30 case of the invention, these by-products are substantially stripped in the reactive absorber
(C) and are present in the offgas (8) which leaves the column (C) at the top and is then
suppiied to a thermai incineration.



. CO 0.354 Acetaldehyde 0.143 Ac dein 6.430 Ajjyl alcohol 0.003 Allyl ac yla e 0.001 Acetic acid 0.011

“Acrylic acid 0.000 In order to show the additional stripping effect on low boilers such as dimethyl
sulphide and 15acetaldehyde, methyl mercaptan (6) in the composition below (Table 2) was

- introduced into the reactive absorber (C). 9 Table 2: MC composition (% by wt.) H2S 0.212 1-120
0.860 Dimethyl ether 0.068 7

15

20

25

36

in an advantageous embodiment, the impurities and by-products are removed from the
mixture by stripping at 0.3 to 5 bara, preferably at 1 to 2 bara, and at 5 to 70°C, preferabiy at
5 to 20°C.

in an advantageous embodiment, the process step is performed in the presence of a
homogeneous and/or heterogeneous catalyst (9). This catalyst is preferably
dimethylbenzylamine (DMBA) and/or triethanolamine. It is additionally advantageous that the
concentration of the catalyst in the mixture is in the range from 50 to 500 ppmw, preferably in
the range from 130 to 150 ppmw.

To regulate the pH and the associated better storage stability of the MMP produced, it is
advantageous to continuously supply to the mixture at least one compound from the group
consisting of inorganic and organic acids, preferably acetic acid and tartaric acid, and

inorganic and organic bases, preferably triethanolamine.

These substances form, for example in a mixture with DMBA, what is called the
catalyst/stabilizer mixture which is supplied continuously to the reactive absorber (C). In
principle, other acids and bases are also possible. EP 1408028 mentions, by way of
example, inorganic oxo acids, for example sulphuric and phosphoric acid, hydrogen halides,
for example hydrogen fluoride, bromide and chloride. Also suitable are organic acids, for
example aliphatic monocarboxylic acids (e.g. formic acid, propionic acid, octanoic acid,
acrylic acid, trichloroacetic acid, trifluoroacetic acid), aliphatic polycarboxylic acids (oxalic
acid, succinic acid, adipic acid), aromatic monocarboxylic acids (phenylacetic acid, benzoic
acid, cinnamic acid, furoic acid, thiophenecarboxylic acid) and aromatic polycarboxylic acids

{phthalic acid, monoesters of sulphuric acid, sulphonic acid).

Examples of basic substances are inorganic bases {ammonia, sodium hydroxide, potassium
hydroxide, ammonium carbonate, sodium carbonate, potassium carbonate, sodium
hydrogencarbonate, potassium hydrogencarbonate, ammonium acetate, sodium acetate,
potassium acetate) and nitrogen-containing organic bases (piperidine, triethylamine, pyridine,

quinoline, urotropin, N,N-dimethylaniline).
The present invention has the advantages that

»  the absorption of AC from a gas, the MMP reaction using crude MC and the stripping of
low boilers, for example DMS, DMDS, DME, methanol, CO,, H,S, water, propens,



. Methanol 0.410 Methyl mercaptan 95.981 Dimethyl sulphide 1.830 Dimethyl disulphide 0.650 For
‘instance, the majority of dimethyl sulphide and acetaldehyde is present in the offgas (8),
a very low proportion remains in the MMP product (7). The MC, AC and MMP 5losses are kept very
- low (Tables 3 and 4). Table 3: MMP composition (% by wt.) Methyl mercaptan 0.443 Acetaldehyde

0.043 Dimethyl sulphide 0.043 Acrolein 0.015 Metftanol 0.126 H20 2.415 Dimethyl disulphide 0.212

10

15

propane, acetaldehyde, is possible in only one process step, for example in a reactive
absorber,

= losses of MC, AC and MMP can be minimized,
= the MC/AC stoichiometry can be monitored by using an NIR and FTIR,

a separate water condensation from the AC-containing gas can be dispensed with, and
= probability of polymer formation can be minimized.

The working examples which follow are intended to illustrate the advantageous aspects of

the present invention.
1} Standard case

The AC-containing gas stream (11) entering the reactive absorber (C) has the following
composition (Table 1): '

Table 1:
Composition
AC process gas {% by vol.)

CO2 0.651
02 5.112
Argon 0.625
N2 85.147
H20 1.331
Propena .162
Propane 0.030
Co 0.354
Acetaldehyde 0.143
Acroiein 6.430
Allyl alcohol £.003
Allyl acrylate 3.001
Acetic acid 0.011
Acrylic acid 0.000

In order to show the additional stripping effect on low boilers such as dimethyl sulphide and
acetaldehyde, methyl mercaptan (6) in the composition beiow (Table 2) was introduced into
the reactive absorber (C).

while only



,Aliy! alcohol 0.025 Allyl acrylate 0.015 Dimethylbenzylamine 0.016 MMP 96.500 Acrylic acid 0.000
- Acetic acid 0.148 Dimethyl ether 0.000 10 Table 4: Offgas composition (% by wt.) CO2 1.064 H2S
0.000 Water 0.341 Propene 0.254 Propane

9
Table 2:
MC composition (% by wt.)

H2S 0.212
H20 0.860
Dimethyi ether 0.068
Methanol 0.410
Methyl mercaptan 95.981
Dimethyl! sulphide 1.830
Dimethy! disulphide 0.650

For instance, the majority of dimethy! suiphide and acetaldehyde is present in the offgas (8),
while only a very low proportion remains in the MMP product (7). The MC, AC and MMP
5 losses are kept very low (Tables 3 and 4).

Table 3:

MMP composition {% by wt.)
Methyl mercaptan 0.443
Acetaldehyde 0.043
Dimethyl sulphide (0.043
Acrolein 0.015
Methanol 0.126
H20 2.415
Dimethyi disulphide 0.212
Aillyl alcohol 0.025
Allyl acrylate 0.015
Dimethylbenzylamine 0.016
MMP 96.500
Acrylic acid $.000
Acetic acid ' 0.148
Dimethyl ether 0.000




,_0.649 Dimethyl ether 0.034 Methanol 0.016 Acetaldehyde 0.223 Methyl mercaptan 0.356 Acrole?n.
- '0.000 Dimethyl sulphide 0.216 Ally! alcohol 0.000 Acetic acid 0.014 Dimethyl disulphide 0.021 Ailyi
acryiate 0.000 MMP 0.150 02 6.079 CO 0.368

10
Table 4:

Offgas composition (% by wt.)
Cco2 1.064
H28 0.000
Water 0.341%
Propene 0.254
Propane 0.049
Dimethyl ether 0.034
Methanol 0.0186
Acetaldehyde 0.223
Methyl mercaptan 0.356
Acrolein 0.000
Dimethyl sulphide 0.216
Allyl alcohol 0.000
Acetic acid 0.014
Dimethyl disulphide §.021
Aliyt acrylate 0.000
MmMP 5.150
0z 8.079
CoO 0.368
N2 89.891
Argon 0.926

MMP product (7) was additionally distilled at 200°C and at 30 mbara for 25 minutes in order
to determine the residue concentration. Surprisingly, at 0.20-0.25% by weight, it was actually

5 below the residue concentration of 0.30-0.40% by weight of an MMP sample which
originates from an MMP process using liguid AC (US 3529940). The evolution of the residue
in the course of storage for up to 32 days in the present invention, at 0.03% by weight per
day. was also lower than in a process using liquid AC (0.05% by weight per day).

in order o ensure the MMP quality for a downstream methionine process, no separate water

10 condensation from the AC-containing gas (11), as described in DE 2627430, is thus
necessary. A certain water content may even have a positive influence on the MMP
formation rate since water has a higher degree of dissociation of the basic amine catalyst
used up to a certain concentration. All by-product components in the MMP (7) are also within
the specification for the downstream methionine process in spite of the use of the above-

15 described crude MC (6). The sufficient stripping effect of the reactive absorber (C) was thus
confirmed. The MC, AC and MMP losses in the offgas (8) are sufficiently low to be able to
run the process economically. For very exact establishment of the MC/AC stoichiometry of
1.004--1.009, an NIR measuring unit in particular is suitable. Inline measurements allow a

rapid reaction to a change in the process, for example an adjustment of the feed streams



N2 89.891 Argon 0.926 MMP product (7) was additionally distilled at 200C and at 30 mbara for 25
‘minutes in order to determine the residue concentration. Surprisingly, at 0.20-0.25% by weight, it was
actually 5below the residue concentration of 0.30-0.40% by weight of an MMP sample which originates
- from an NIMP process using liquid AC (US 3529940). The evolution of the residue in the course of
storage for up to 32 days in the present invention,1z1t 0.03% by weight per day, was also lower than in
a process using liquid AC (0.05% by weight per day). In order to ensure the MMP quality for a
downstréamaneeidHineaprboerss arsepanaldvitrivconddaiatiorshdentheNCocontadsisgs gas (11),
as descriemhdoRia2 iR 7430nisitIHSINSREFHAY cdh CERIAINONFEIHEOREHLMANK BYSIDAYE g positive

influencea Onntlhne I}l:lJ P formation |;£ate sjince V\%ateﬁhas a higher degree of dissociation of the basic
amine cAtalySt Gséd 01 6 A CBRAIN ESRESTF DAY AP By ProYuct B3 misaResEsAtthe MMP (7) are also
within the specification for the downstream methionine process in spite of the use of the above- 15
describetl titlHenaeabihe MCJenit et indbin seartive albsrrhaidfle absorber (C) was thus confirmed.
The MC, AC and MMP losses in the offgas (8) are sufficiently low to be able to run the process
ecohomicdliy. feee véfgatiag e stablisbrte ntofibe MGIAC: Steighiomeeatd 0k 88Sian NIR
measuri it icular i i i SYRMEn llg rapid reaction to a change in the
process,g %@Eé%nﬁ%é%%] js%n@%gﬁ gwye%ﬁé%ﬁgreamﬁﬁ%&%g%ag ofgtﬁe{ ,eé}rfa%gn%cguy@onstant
MMP quatify " GRUdditen] YeditaniBricghsani ieseidycasaiad forgatio@)y eselminiandisiihcThe input
C(?ncentracti@@w‘ E&&é@@p@r@&ﬂ&ﬁ@f@ﬁ@%ﬁ@a@m@%r@& @@M@éﬁ%&g&%ﬁé@%?}ﬁ?@ﬂ&l‘y via an
inline FTIR measur nt. uence of the MC fee int in the reactive absorber (C) 5In"the case
R A SR R s e

of feeding o flnto € column e on the reaction system is discernible.

The increased amount of MC which has to be absorbed in the column as a result, in conjunction with
exothermilemnitfigat e os (Satih dituaE MCdnetRrieihcrease in the temperature profile in the

reactive absorber (C). This effect leads additionally to increased MC and AC losses in the offgas (8)
(Table 5). 10Table 5: Offgas |osses (8) with different MC feed pomasrisstandard MC metering directly

into column Offga- Top re by vol.] Standard | directly into
column

AC 0.030 0.281

MMP 0.040 0.057




‘MC 0111 0.608 AC 0 030 0.281 MMP 0.040 0.057 12 Claims 1. Process for preparing
‘methylmercaptopropionaldehyde from gaseous acrolein and methyl mercaptan, characterized in that,
in one process step, simultaneously, 5(a)gaseous acrolein is absorbed from a mixture at least

-comprising one compound from the group consisting of the hemithioacetal of
methylmercaptopropionaldehyde, methylmercaptol#opionaldehyde and methyl mercaptan, (b) in this
mixture, acrolein is reacted with methyl mercaptan and/or the 10hemithioacetal of

. methylmercaptopropionaldehyde to give methyl@ieisaptopropionaldehyde and (c) impurities and

~ by-products are removed from this mixture. 2. Process according to Claim 1, characterized in that the

process step is performed in a reactive absorber. 153 Process according to at least one of Claims 1

and 2, characterized in that the mixture comprises the hemithioacetal of
methylmercéptéppeopiratdehydéndonatadhyradpition ot metbyltaareaptaRaii®acrolein and

methymercaptopugRiaRaldshie s eanoentialion hebyesn 0.k and 10% by weigh, preferably

between 1 and 10% by weight. 4. Process according to at [east one ;tharacterized in
that the impuritie§ and bg-products are removed from the mixture by stripping at 0.3 to 5 bara,

preférably at 1 182 bafa &P ACE R EPRPEREbRTLT B0 WEE! 55 RUBRIERDRIAG to at least one
of Claims 1 to 4, characterizediiftahehthgroup uritiestiegnd\ed campitseatlasist one compound from

the group consisting %g{mﬁﬂybéﬂ%%ﬁ{gsoﬁ@gjggyrqgthwmgf%%%ﬁ}g& g}iggl&slige,awgthanol, carbon

dioxide, 25propane, propene, hy ulphide and dime roces a?:cordlng to at least
one of Claims 1 to 5, CRifiEBRZS R that methyl mercaptan is supplied to the mixture continuously in
liquid and/or gaseous form.

{b) in this mixture, acrolein is reacted with methyl mercaptan and/ar the

10 hemithioacetal of methylmercaptopropionaldehyde to give
methylmercaptopropionaidehyde and

{(c) impurities and by-products are removed from this mixture.

2. Process according to Claim 1, characterized in that the process step is performed in a
reactive absorber.

15 3. Process according to at least one of Claims 1 and 2, characterized in that the mixture
comprises the hemithioacetal of methyimercaptopropionaldehyde, formed by addition
of methyl mercaptan onto methylmercaptopropionaldehyde in a concentration

between 0.1 and 10% by weight, preferably between 1 and 10% by weight.

4. Process according to at least one of Claims 1 {0 3, characterized in that the impurities
- .200L and by-products are removed from the mixture by stripping at 0.3 to 5 bara,
preferably at 1 to 2 bara, and at 5 to 70°C, preferably at 5 to 20°C.

5. Process according to at least one of Claims 1to 4, characterized in that the impurities
removed comprise af least one compound frdm the group consisting of dimethyl
sulphide, acetaldehyde, water, dimethyl disulphide, methanol, carbon dioxide,

25 propane, propene, hydrogen sulphide and dimethyl ether.

6. Process according to at least one of Claims 1 to 5, characterized in that methyl

mercaptan is supplied to the mixture continucusly in liquid and/or gaseous form.



.13 7. Process according to at least one of Claims 1 to 6, characterized in that the process step is
‘performed in the presence of a homogeneous and/or heterogeneous catalyst. 8. Process according to
Claim 7, characterized in that the catalyst is dimethylbenzylamine and/or triethanolamine. 59 Process
-according to at least one of Claims 7 and 8, characterized in that the concentration of the catalyst in
the mixture is in the range from 50 to 500 ppmw, ﬂr%ferably in the range from 130 to 150 ppmw. 10
Process according to at least one of Claims Ito 9, characterized in that the ratio between methyl
mercaptan dndAeEsIerERrehdnaikatdsiashaiises & lomsvalocheaeete 8] 95 thattielprobssol,

preferably betwaep i%-Qé*r@aelédqmmymnm%eaq&ef%@%é%%ﬁ?rbﬁh%%@%%JOQQ%M,'/Q‘O" and
ar

especially preferably to 1.005 mol/mol. 11. Process according to Claim 10, characterized in that the

ratio betweesn f?%@g' mercank roleip in the mixture is adjusted with the aid of an inline near
infrared (NIR) measusrement. ﬁ@]@ a?cﬁ':gégﬂaaéggtr%ﬁ%a%na&] ?Zﬁ's 8%%'?5?1‘(‘37aims 1 to 11, characterized
in that the inputéBATRHtPARYIIBINhangéadsad acaiigiinm the mixture is detected with the aid of an
inline Fourier transform infrared (FTIR) measurement in order to adjust the feed rate. 13. Process

accérding t®at FeastenaecCiaiing tb to kaschasagterized Ndhagatieasienseampaund from the group
consisting of inprgapic .(%cg]gtﬂgig %' ; erapl etic 20acid apd tartaric_acid, and inorganic and
organic bases, pre?era Qtriethano?a inﬁéﬁgﬁéupb %gg %’o‘ﬁ%ﬂﬁéﬁ% etﬁomz%rﬁ%%%é.pfm%rocess
according to atPE{sfae ibiitganngerm B3 Hardttenswd in that the methyl mercaptan used contains
1.5-5% by weight of dimethyl sulphide and 0-3% by weight of dimethyl ether. 2515. Process according

to at least ohe Bf@lesmsctdaiibg, lohatasterinedirCthaiwatevischatasmevadagdditinaalydrom the me
hylmercaptoprcgygvr@qgﬁgﬂ% ?tll)é?dg&g:n and acrolein in the mixture is adjusted to a value between
10 0.95 and 1.1 mol/mol, preferably between 1.00 and 1.01 mol/mol, more preferably
between 1.004 and 1.009 moE/mb!, and especially preferably to 1.005 mol/mol.

11. Process according to Claim 10, characterized in that the ratio between methyt
mercaptan and acrolein in the mixture is adjusted with the aid of an inline near

infrared (NIR) measurement.

15 12. Process according to at least one of Claims 1 to 11, characterized in that the input
concentration of the gaseous acrolein in the mixture is detected with the aid of an

infine Fourier transform infrared (FTIR) measurement in order to adjust the feed rate.

13. Process according to at least one Claims 1 to 12, characterized in that at least one
compound from the group consisting of inorganic and organic acids, preferably acetic
20 acid and tartaric acid, and inorganic and organic bases, preferably triethanolamine, is

supplied continuously to the mixture,

14. Process according to at least one of Claims 1 to 13, characterized in that the methyi
mercaptan used contains 1.5-5% by weight of dimethyl suiphide and 0-3% by weight
of dimethyl ether.

25 15. Process according to at least one of Claims 1 to 14, characterized in that water is not
removed additionally from the methylmercaptopropionaldehyde obtained.



