PROCESS FOR THE PREPARATI ON OF METHYL MERCAPTAN The present inventgég
‘relates to an inmproved process for the preparation of nethyl mercapt Kyvﬁ%e
i nvention relates nore particularly to a process for 5 t he preparation of
met hyl nercaptan from net hanol and hydrogen sul phide. The invention al so
relates to catal ysts- which are useful in this preparation and which have

i mproved stability. The preparation of methyl mercaptan from 10 nmet hanol
and hydrogen sulphlde has been knomm for sone 80n5|derable tie. A

description of thi EROGESS,FORFHE SREPARATIC ME Y L MERCAEIAN bati er and
Mail he in 1910 in a SC|ence Acadeny Report 150 823- 6, 1569-72 and 1217- 21.
15 The reaction is described as taki ng place in the presence of

vari ous catal ysts based fﬁgeﬁaQLEXtog 5@ PPid el ¢y £iPPRihbdddy vari ous

metal s, anong whi ch nention aIkaI| netal s, alkaline- earth

metal s, cadm ugysubRBi #8r 8k Bﬁegaiﬂ{:DBhd@f hétn2D meFddisian. The
phosphotungstlc aci d, phosphonol ybdi ¢ acid and potassiumtungstate. The

reaction pr OCeiﬂ%ehﬂzansragheegeﬁei:erpartieussx/]ay ato saipesces® faact ors.
Thus, according to GB patent 1,417,532, it is known to prepare nethyl 25

mer captan By rénet poepefatiébhantl metliyhydengeptan| Promanekhanoblandratio of

hydr ogen sul phide to nethanol of between 1.10:1 and 2.5:1, in a series of
at | east threehydrogen sulphide. The invention also relates to

catalysts which are useful in this preparation and
which have improved stability.

The preparation of methyl mercapﬁan from

10 methanol and hydrogen sulphide has been known for some
considerable time. A description of this type of
reaction is giveﬁ, for example, by Sabatier and Mailhe
in 1910 in a Science Academy Report 150 823-6, 1569-72
and 1217-21.

15 The reaction is described as taking place in

'~ the presence of various catalysts based especially on
alumina optionally doped with various metals, among
which mention may be made of alkali metals, alkaline-
earth metals, cadmium sulphide, antimony sulphide, tin

20 oxide, phosphotungstic acid, phosphomolybdic acid and
potassium tungstate.

The reaction proceeds in a single reactor or
in several successive reactors. Thus, according to GB
patent 1,417,532, it is known to prepare methyl

25 mercaptan by reaction of methanol and hydrogen sulphide
in a molar ratio of hydrogen sulphide to methahol of

between 1.10:1 and 2.5:1, in a series of at least three



2 catalytic reactors. The catalyst enployed is preferably an alum na doped
Wi th potassiumtungstate, the reaction tenperature being nmaintai ned between
320 and 370[err]. The reaction side products in this type of 5 process
consi st essentially of dinethyl sul phide and carbon di oxide. The formation
of di methyl sul phide increases with the réaction tenperature, but the
degree of conversion of the nethanol alsog increases with,the teggerature,

and hence an efRtaBFYifmERAGL RS ¢ TRty cbalYss: RERAO¥RE 18, REEfeRably
di met hyl sul phi de fhe conversiqn of the startin th .. lt. ks also
cnoan Trom t he 3 (4 RAR SR el 2R eanhsns SRhuatale. pEiR rerbeifn
Mashki na publigﬂg%' ggggn ' . 23l Vi ok 1,
199-203 (1989) to ués]'re!a as re%%itgd;?aclélt aaégfsbg%&ﬁieﬁagbgoggg \%\??hébot assi um
tungstate, with potassi upganiion Wilde pRbausitsmily ¢hexi €9par o th

sodi um hydroxi de, at tenperatures of between 360 and 450[err]|. The best
sel ectivitystoyrasesetdons et ceaiential 130 of dimeithgd sailphiget agdai um
tungstate either at 360 or at 400[err]. The best degree of nethanol
conversion is otarbordiviride hcrhefiromation iof digesbyl shaphideto say at
>00ferr]. It trgigggiétéﬁwigﬁr%%er?ﬂéﬁﬂ?&ﬂqéé;perature but the degree
- . .
of conversion of the methanol also increases with the
temperature, and hence an equilibrium must be found
10 between the formation of dimethyl sulphide'and the
conversion of the starting methanol.
It is also known from the articles of the
Russian authors Kudenov, Paukshtis and Mashkina
published in React. Kinet. Catal. Lett., Vol. 38, No.
15 1, 199-203 (1989) to use as reaction catalysts aluminas
doped with potassium tungstate, with potassium
carbonate, with potassium hydroxide or with sodium
hydroxide, at temperatures of ﬁetween 360 and 450°C.
The best selectivity towards metﬁyl mercaptan is
20 obtained using potassium éungstate either at 360 or at
400°C. The best degree of methanol conversion is
obtained when the temperature is highest, that is to
'say at 500°C. If the yield of methyl mercaptan is
calculated as a function of the temperature and of the
25 type of catalysg used, one would be inclined to use a
temperature of between 400 and 450°C without

distinction as regards the type of catalyst.

According to another article from the same



calcul ated as a function of the tenperature and of the 25 type of

tatal yst used, one would be inclined to use a tenperature of between 400
and 450[err] Wi t hout distinction as regards the type of catalyst. According
to another article fromthe same 3 authors, published in Kinetika
Kataliz, Vol. 29, No. 5, pp. 1174-1180, Septenber-Cctober 1988 and which
conpares the activity and selectivity of alum na-based catal ysts doped with
pot assi um t ungsdttieors, Bl fsHud s iRifadKO R tallizjavoahs@oyediot.hat  at
a tenperature of 360[err] the selectivity towards nmethyl nercaptan was the
sane regar dl esss ofpmhet Hies-tianht dHeptiembype@atiobient H98Bumgst athdedr with t he
carbonate was used. 10 . The present invention is based on the
entirely surprieoRRpRgdrhe a&qfowit%ta!td?l@%th\mﬁhmf sdivadmarbagedowar ds
met hyl nmercaptan of these tmo t pes of cat.al yst are U|te different when
they are used af2¥3WEFESE QRS ’éﬂ% OF ¥ y used in 15

the art. Acgordl%ns?%%ill nercapeosl?a |n.ver3‘{a \Qe%esch% daﬁ;C ss for the

preparation” of reac ng ne anol rogen sul phi de
in the vapour tepmperature of 360°C the selectivity towards methyl

mercaptan was the same regayrdless of whether a catalyst
doped with the tungstate or with the carbonate was
used.

10 The present invention is based on the
entirely surprising appreciation’ that the activity and
selectivity towards methyl mercaptan of these two types
of catelyst are guite different when they are used at
lower temperatures than temperatures previously used in

1s the art.

Accordingly, the present invention provides a
process for the preparation of methyl mercaptan by
reacting methanol and hydrogen sulphide in the vapour
phase in the presence of a catglyst, wherein the -

20 catalyst is an alkali metal carbonate deposited on
alumina and wherein the reaction takes place at a
temperature below 350°C. |

The alkali metal carbonate used is chosen
from sodium, potassium and caesium carbonates.

25 Potassium carbonate is preferred. The amount by weight
of alkali metal carbonate deposited on the alumina
varies as a function of the nature of the alkali metal,

. but will generally be between 2 and 20 % by weight.



phase in the presence of a catalyst,- wherein the 20 catal yst is an al kal
met al carbonate deposited on alumina and wherein the reaction takes place
at a tenperature bel ow 350C. The al kali metal carbonate used is chosen from
sodi um pot assi um and caesi um carbonates. 25 Pot assi um car bonate is
preferred. The anount by wei ght of al kali 4etal carbonate deposited on the
alum na varies as a function of the nature of the alkali netal, but wll.

general |y be bdthflepotagiiwm %’W“ﬁéﬁ%}ﬁts usedy \N‘i'@n%‘&%‘&&?ﬁﬁ?ﬁéf‘ﬁﬂnate is
used, the anDunt 03|ted on t ~al u ef er abl b eg 2 and
10 % by wei ght ,° &F® b%’bb’% e ThRe Fgagﬁv\%
tenperature is ﬁ%ﬁ[ ﬂygﬂgg Co referably

bet ween 280 angp{fl e'r?{ e?’ e reac |§p%t errpera'([)‘ur‘szl |sq;{&?f§h?enperature
measured at the reactor |¢ﬂéﬂre;@yaddﬂgaﬁdéyygaya:qgep&gfgggg&§lIy bel ow t he

outlet tenperature, since the reaction i s exothermc. The
reacti on pressetveerpraieraid \33piovedid hoyd pk&fh&rah(l& betieent pobr]

pascal s). The catalyst is preferably distributed in a catal yst system
conprising at |laebt3XdrGe Mengtemwakion temperature is the temperature
measured at the reactor inlet. The inlet temperature is
generally below the outlet temperature, since the
reaction is exothermic.
10 The reaction pressure is preferably between
8 and 15 bar (8 to 15 x 10° pascals).
The catalyst is preferably distributed in a
catalyst system comprising at least three reactors.
In a first reactor, also referred to as the
15 converter, preferably all of the hydrogen sulphide is
introduced, the methanol being introduced sequentiélly
into each of the other reactors. The overall molar
ratio of hydrogen sulphide introduced to methanol
introduced is between 1.5:1 and 2.5:1. The catalysi
20 used in the converter is preferably alumina. Its role
is essentially to convert recycled dimethyl sulphide
(originating from the last reactor), in the presence of
fresh hydrogen sulphide, into methyl mercaptan.
At the converter outlet, the gases produced
25 are introduced into a reactor which ig, at the same
time, supplied with methanol, this methanol being
introduced partly in liquid form and partly in gaseous

. form so as to stabilize the reactor temperature. The



In a first reactor, also referred to as the 15 converter, preferably al

bf the hydrogen sul phide is introduced, the nethanol being introduced
sequentially into each of the other reactors. The overall nolar ratio of
hydr ogen sul phide introduced to nmethanol introduced is between 1.5:1 and
2.5:1. The catalyst 20 used in the convegter is preferably alumna. Its
role is essentially to convert recycl ed di nethyl sul phide (originating from
the | ast react areasam fidre thiassdsc ehaft fvapelrimadiogepfsthphmdthanolo net hyl
mercaptan. At the .converter aoutlet, the gases produced 25 are introduced
into a reactor makesh dits pogisilkle domcomswme somel ofd thet hepatt hapducedhi s

nmet hanol bei ng i ntroduced parLL¥éjn liquid formand partly in gaseous form

so as to stabi H%Fheexodharyd 'e.TthéhargreeQ%HeFBPngFﬂ s is that
vapori zati on of_the .nef hanqgl, makes i.t .possible to nsune e _of the heat
roduced byt hERSR G e SRt o Lotmatng: F2o% SHE RERsRERFCr i ng.

met hanol ord oi nAld il R (eied Giialb1> {iddudicadnd 167 03 et hanol
introduced, is, I'n particular, increasingly large i eath of the reactors
as the reacti OpBFSEASTES -ifc¥eBAHYIY 1d1ye 93Cledlch ofh@neBPkahctals0 Of

t he hydrogen sul phide to the partial supply of nmethanol gradually |owers as
the reaction as the reaction progresses._For each of the reactors,
the molar ratio of the hydrogen sulphide to the partial
supply of methanol gradually lowers as the reaétion
10 progresses and is, in particular, between 15:1 and 3:1.

The overall ratio of the hydrogen sulphide to
the methanol is always within the limits previously
indicated. These values make it possiblé to obtain a
high selectivity towards methyl mercaptan to the

15 detriment of the formation of dimethyl sulphide.

After the last reactor, the reaction mixture
is introduced into-a finisher containing the same
catalyst as the preceding series- of reactors, but in an
equal or larger volume. At the finisher outlet, thé

20 reaction gases, consisting of methyl mercaptan,
dimethyl sulphide, methanol and hydrogen sulphide and
various gases, are separated according to the
abovementioned GB patent 1,417,532.

The invention also relates to catalysts for

25 the préparation of methyl mercaptan which are of
improved stability relative to the potassium tungstate-
based catalysté Xnown in the prior art cited. This

.stability is improved over time.



10 progresses and is, in particular, between 15:1 and 3:1. The overal
‘rati o of the hydrogen sul phide to the nethanol is always within the limts
previ ously indicated. These values nmake it possible to obtain a high
selectivity towards nmethyl mercaptan to the 15 detrinment of the formation
of dimethyl sulphide. After the |ast reactor, the reaction mxture is

I ntroduced into a finisher containing the sane catal yst as the precedi ng
series-of reactors, but irheafo2qu@ling’ ekamftesVollustrdtet tite fpresémt
outlet, the 20 reacti on gases, consisting of nethyl nercaptan, dinethyl
sul phi de, net hdmwlendidnhydr ogen sul phi de and vari ous gases, are separated
according to the abovenentioned (B patent 1,417,532. The invention al so

relates to cat BXpMPLErdr 25 the preparation of nethyl nercaptan which are
of inproved stability relative tqQ the potassium ungs%ate- based catal ysts
o

known in the prior art cPEERArdfionspihp Fayalystnff otE™BY2r ti ne. 6
e ol W19, QaDgool Wa b lie Bl bYCY QlsgRALE 1
equivalent to an alkali metal cation number of
28.9 mmol/100 g of catalyst.
A 120 ml solution is prepared by dissolving
4.08 g of K,CO, (éodium-free) in deionized water. The pH

10 of the final solution is 11.66. 200 g of Procalyse
Spheralite 505 alumina are dry-imprggnated with the
above solution. Thé catalyst thus pfepared is activated
at 470°C. The catalyst consists of 2 % by weight of
K,CO;.

is EXAMPLE 2

Preparati;n of a catalyst of formula
K,CO;/Al,0, at a concentration of 6.4 % by weight,
equivalent to an alkali metal cation number of
92.6 mmol/100 g of catalyst.

20 The catalyst is prepared according to the
method described in Example 1, uging 13.68 g of K,CO; to
impregnate 200 g of alumina. The pH of the solution
before impregnation is 11.6.

EXAMPLE 3 |

25 Preparation of a catalyst of formula
K,CO,/A1,0, at a concentration of 10 % by weight,
equivalent to an alkali metal cation number of

- 144.7 mmol/100 g of catalyst.



5 [err] at a concentration of 2 % by weight, equivalent to an al kali netal
¢ation nunber of 28.9 nmol /100 g of catalyst. A 120 ml solution is prepared
by dissolving 4.08 g of [err] (sodiumfree) in deionized water. The pH 10
of the final solution is 11.66. 200 g of Procal yse Spheralite 505 al um na
are dry-inpregnated with the above solution. The catalyst thus prepared is
activated at 470C. The catal yst consists of 2 % by weight of [err] 15
EXAMPLE 2 Preparation of Thecatatiajgtstofisf prephrefdearpoztiiagctocther ati on of
6.4 % by weight, equivalent to an alkali netal cation nunmber of 92.6
mol / 100 g of @Eﬁttdt%tdesmlbed in Examp'lll%loamallygtZﬁszpre’paifeliz%c&Pdl ng
to the method described in Exanple 1, using 13.68 of erra to i npregnate
200 g of alumlﬂﬂprﬁﬁ?ﬁﬂﬁ(ﬁ°qIﬁa%ﬁﬂiﬁﬁm&ﬁabeF@FePﬁnﬁﬁe&ﬁ&tFS ution] ¢,
EXAMPLE 3 25 Pre ratlo.n Qf catal yst of forrmula [err] at a
concentration d?e%‘%’tﬂp‘iﬁg gt to an alkali metal cation

nunmber of 1544 Mﬁnlqp g of catal yst

Preparation of a catalyst of formula
Na,C0,/Al,0, at a concentration of 4.9 % by weight,
equivalent to an alkali metal cation number of
92.4 mmol/100 g of catalyst.
io0 The catalyst is prepared accordihg to the
method described in Example 1, using 10 g of Na,CO, to
impregnate 200 g of alumina. The pH of the solution
before impregnation is 10.79.
EXAMPLE S
15 Preparation of a catalyst of formula
. Cs,C0,/AL,0, at a concentration of 15.1 % by weight,
equivalent to an alkali metal cation number of
92.5 mmol/100 g of catalyst.
The catalyst is prepared according to thé
20 method described in Example 1, using 35.49 g of Cs,CO;
to impregnate 200 g of alumina. The pH of the solution
before impregnation is 11.02.
COMPARATIVE EXAMPLE 1
This catalysf consists of alumina alone.
25 The catalyst of Comparative Example 1
consists of non-impregnated Spheralite 505 alumina

reheated according to the same procedure as in Example

1.



7 The catalyst is prepared according to the nethod.described in Exanple 1%,
using 22.22 g of [err] to inpregnate 200 g of alum na. The pH of the
solution before inpregnation is 11.75. 5 EXAMPLE 4 Preparation of a
catalyst of fornmula [err] at a concentration of 4.9 % by wei ght, equival ent
to an alkali metal cation nunber of 92.4 ol /100 g of catalyst. 10

The catal yst is prepared according to the nethod described in Exanple 1,

using 10 g of |[coMpPhArRRTTVID EEANPLE 200 g of alumi na. The pH of the solution
before inpregnation is 10.79. EXAMPLE 5 15 Preparation of a

catal yst of fornula [errPrapazxatdovenfrat cahadystSeof fotmulwi ght,

equi valent to an alkali netal cation nunber of 92.5 mmol /100 g of catal yst.
The catal yst | &:¥P<Pds@d adc @ocgnsgntsatien2of 1de¥hby Weightbed in Exanpl e
1, using 35.49 g of [err] to inpregnate 200 g of alum na. The pH of the

sol ution bef or @TUHY} itoh ams aikagds mebRbARAFLOE NEMBRPI L1 This catal yst
consi sts of alum na al Qne The catal yst of Conparative

.25
Exanpl e 1 ConsiP&S 8P°ﬁgﬂppw§f8§ngﬁéﬁlgﬁﬁeraIite 505 al um na

The catalyst is prepared according to the
method described in Example.l, using 40.23 g of
K,WO,'2H,0 to impregnate 200 g of alumina. The pH of the
solution before impregnation is 11.

10 COMPARATIVE EXAMPLE 3

Preparation of a catalyst of formula
Na,Wo,/Al,0; at a concentration of 13.6 % by weight,
equivalent to an alkali metal cation number of
92.5 mmol/100 g of catalyst. |
15 The catalyst is prepared according to the
method described in Example 1, using 36 g of Na,WO,°2H,0
to impregnate 200 g of alumina. The pH of the solution
before impregnation is 9.88.
EXAMPLE 6
20 ' catalytic test of the catalysts of Examples 1
to 5 and Comparative Examples 1 to 3.
The catalytic performance of the catalysts
described in Examples 1 to S and Comparative Examples 1
to 3 were determined under the following conditions.
25 A 90 ml bed, consisting of catalyst in the
form of beads having an undiluted diameter of about
3 mm, is contained in a reactor 35 cm in height and

27.3 mm in inside diameter.



reheated according to the same procedure as in Exanple 8 COVPARATI VE
EXAMPLE 2 Preparation of a catalyst of fornmula [err] at a concentration of
14 % by wei ght, equivalent to an alkali netal cation nunber of 5 92.5
mol /100 g of catalyst. The catalyst is prepared according to the nethod
described in Exanple 1, using 40.23 g of [¢err] to inpregnate 200 g of

al um na. The pH of the solution before inpregnation is 11. 10 COVPARATI VE
EXAMPLE 3 Preparation of Thecatealgotr dhledr gubes| eonpiat afcameixturei on of
13.6 % by weight, equivalent to an al kali netal cation nunber of 92.5

mrol / 100 g of m&eﬁt&ncﬁ hydroqen sulphddeat aeybrlmem:ephmd accordi ng
to the nethod described in Exanmp , using 36 &err to i npregnate 200
g of alunina. TH&ehhy QH%?h§SFUFPGnWB§PGrénlﬁBFeﬁﬂé PEANGMOLIZB  EXAMPLE 6

égrrpar ative Exéfcﬁaﬂ}a Lk t'gsst ﬁ?{&o&%ﬁ/&ﬁ?%? /Sé?’?‘g];ﬁgﬁcgglﬁggt%’éggﬁfﬁ?gsts
5 passed through a bed of 100 ml of corundum beads for
preheating to the reaction temperature. The pressure in
the reactor is maintained at 10 bar. The reaction
temperature is maintained at 320°cC.
The HVV or hourly volume velocity, calculated
1o~ under standard temperature and pressure cohditions,-is
6667 h“; i.e. a contact time of 0.54 s.
The hourly volume velocity, HVV, is defined

as the ratio:

Total flow rate of the reactants under standard conditions

15 volume of catalyst

The degree of conversion of the methanol, Xgq,

is defined as the ratio:

Number of moles of methanol converted x 100

Number of moles of methanol at the inlet

20 The selectivity towards product i, 8i, is defined as

the ratio:

Number of moles of product i formed x 100

Number of moles of methanol converted



described in Exanples 1 to 5 and Conparative Exanples 1 to 3 were

det erm.ned under the follow ng conditions. 25 A 90 m bed,
consisting of catalyst in the formof beads having an undil uted di aneter of
about 3 mm is contained in a reactor 35 cmin height and 27.3 mmin inside
di aneter. 9 The reactor inlet gases cong st of a m xture of nethanol,
hydr ogen sul phi de, nethyl nercaptan, dinethyl sul phide and water in the
foll owing nolar proporti orke $i&ld Cob/drodidt A 5%i,This ghained as ithet 5
passed t hrough a bed of 100 ml of corundum beads for preheating to the
reaction tenperprodect The pr@$sure in the reactor is maintained at 10 bar
The reaction tenperature is nmaintained at 320[err]. The HWW or hourly

vol une vel ocity, cal cul at e 1ReT IoFRRRCS 12h deht e qapiorshs_f Frruplessur o
conditions, is 6667 54 s. The hourly vol unme

O™ i Rotach Chak qhigheds PP BAnd 0% £l 5 hanariind Hfna 0L
under stand?rd ggdhggggl negei(oi_ thE%&atféyéépJ{@e&’eﬁefabof clonversmn of
i'S

t he net hanol, e ra
below. MSH stands for methyl mercaptan. DMS stands

for dimethyl sulfide.

TABLE 1
Example catalyst Xg | sMsu | spMs | sco, | yMsm | ¥pms
(% by weight) (%) (%) (%) (%) (%) %)
io0 cl alumina alone 100 60 40 0 60 40
1 2 % K,Co, 94.0 | 82.5 | 17.5 o 77.6 | 16.5
2 6.4 T Kco, |93.0]93.0| 5.0 2.0 | 86.5 | 4.7
3 10 % K,CO, 78.5 | 89.5 | 9.5 1.0 | 70.3 | 7.5
4 4.9 % Na,co, | 87.0| 89.0| 10.0 1.0 | 77.¢ | 8.7
1s 5 15.1 % cs,co, | 92.0 | 94.0 | 5.0 1.0 | 86.5 |.11.0
c2 14 % KWo, 75.0 | 94.0} 4.0 | 2.0 | 70.5 | 3.0
c3 13.6 Nawo, | 86.0|87.0| 5.0 8.0 74.8 | 4.3

The methanol convei:sions and yields of MSH,
using the catalysts of Exaniples 1 to 4 and Comparative
20 Examples 1 and 2, measured at different operating
temperatures for a reaction temperature of 370°C
(conditions of accelerated ageing) are reported in

Table 2 -below:



Nunmber of npl es of methanol converted x 100 Nunber of noles of nethanol at
, Is defined as the

‘the inlet 20
rati o:
nmet hano

The selectivity towards product
Nunber of nol es of product
converted
product Xg x Si

. i formed x 100 Nunber
10 The yield of product i, Yi,

The performance of the qatal ysts of Exanples 1 to 5 and

i, Si

of npl es of

is defined as the

Conparative Exanples 1 to 3, neasured after 5 100 hours under reactants,
is reported in Table 1 below. MSH stam#asLEoe net hyl nercaptan. DMS stands
for dinethyl sulfide. TABLE 1 Exanpl e Cat al yst Xg. SMoH SDVS  [err]
YMBH YDVB (% {oy_ wel ght 3% (N pued (ADesy (Vi —x7k
al um na al one 1%‘6"9 0 L(a lyst Ol,mh %xb g/(21(0)1 . 2 %é(;grc/‘;j: 94.0
'82.5 17.5 p  77.6| 16'5%¥ B lerr] 93.0 *33.9 S’0°°" 7 0
86.5 4.7 3 10 % |[errpightyg g 89 5 H. 5 1.¢ 70.3| 708 Yy 4.9
%[err] 87.0[89.0 10]0 1.0 7.4 8.F 1 15.1 % [efr]
92.0 94.0 5.p o |86*™¥t o2 ° 4 c?Eerr] 5°7°5.o 94°0 4 0
2.0 70.5 - 3o alone 150 10 63.0
250 "100 62.0
400 100 57.0
1 2 % K,CO, 100 ~ 100 79.0 1
150 100 77.5
250 98.0 77.0
400 97.0 75.0
5 2 6.4 % K,CO, 100 98.0 86.0 0.6
250 98.0 86.5
400 97.5 87.0
500 96.0 87.6
600 95.0 87.5
3 10 % K,CO; 100 95.0 77.0 1.6
250 93.0 77.5
400 91.0 78.0
500 88.0 77.0
600 87.0 75.0
4 ' 4.9 % Na,CO, 250 100 88.0 1.4
400 97.5 86.0
500 97.0 87.0
600 95.0 86.0
c2 14 % KNO, 250 90.0 85.0 5
400 85.0 82.0
500 77.0 78.5
550 75.0 77.0
EXAMPLES 6 TO 10 AND COMPARATIVE EXAMPLES 4 TO 8
10 An industrial test is performed on an array

of 7 reactors preceded by a converter. The converter is
charged with Spheralite 505® alumina. The 7 reactors
are charged either with the catalyst of Example 2

containing 6.4 % K,CO, or with the catalyst of



C3 © 13.6 [err] 86.0 87.0 5.0 8.0 74.8 4.3 The net hanol
:conversions and yields of MSH, using the catalysts of Exanples 1 to 4 and
Conpar ative 20 Exanples 1 and 2, neasured at different operating
tenperatures for a reaction tenperature of 370[err] (conditions of

accel erated ageing) are reported in Tabl g2 bel ow. TABLE 2 Exanpl e
Cat al yst Dur ati on Xg (% YMSH -Xg/[err]t (% by I n hours
(9 _ (9 foéoﬂﬁéﬁbéive Example 2. 5000 kg/h of a mixture 100 h Cl
al um na 100 70.0 0 al one 150 100
63.0 250 c&ﬁﬁalnlngﬁzbﬁ wéflght: 100 57.0 1 2 %lerr]
100 100 79.0 1 150 100 77.5 250 98.0
77.0 400 97.0 75.0 84 % hYerQGR sulphide; [err] 100
98.0 86.0 0.6 250 86.5 400 97.5 87.0
500 96. 0 87.6 600 6 % 9Beéhan°1 87.5

5 5 % dimethyl sulphide

5 % methyl mercaptan
is introduced into the converter.
300 kg/h of methanol are introduced into each
of the 7 reactors. Several tests are performed at
10 different inlet temperatures of the gases into the

reactor. The results_are shown in Table 3 below:

TABLE 3
Example | Tempera-— Catalyst Xg SMSH SDMS YMSH
ture (%) (%) (%)
°C)

6 230 6.4 % K,CO,4 63.68 99.40 0.60 63.30
15 c4 230 - 14 % K,WO, 42.97 99.85 0.15 42.90
7 280 6.4 % K,CO, 82.77 94.44 5.56 78.17
c5 280 14 % KWO, 63.27 98.56 1.44 62.36
8 310 6.4 % K,CO, 91.93 85.54 14.46 78.64
cé6 310 14 % KWO, 72.89 96.13 3.87 70.07
20 9 340 6.4 ¥ K,CO, 99.15 66.27 33.73 65.70
. Cc7 340 14 % KWO, 82.29 90.48 9.52 74.46
10 370 6.4 % K,co; | 100.00 37.77 62.23 37.77
cs 370 14 % KWO, | 92.07 78.53 | 21.47 72.30

It is clear from Tables 1 to 3 that if it is
25 desired to optimize the stability of the catalyst over

time and the yield of methyl mercaptan, it is very



3 -7 10 %[err] 100 95. 0 77.0 1.6 250 93.0

‘77.5 400 91.0 78.0 500 88.0 77.0 600 87.0

75.0 4 4.9 %[err] 250 100 88.0 1.4 400 97.5
-86.0 500 97.0 87.0 600 95.0 86.0 C2 14 %[err]

250 90.0 85.0 5 400 13 85.0 ~82.0 500 77.0
78.5 550 75.0 77.0 EXAMPLES 6 TO 10 AND COMPARATI VE EXAMPLES 4 TO
8 10 advan¥ageodsste i use t ®scatalysy fhasad an RafCata@ of 7

reactors preceded by a converter. The converter is charged with Spheralite
505[ err] al uni hemp@hatyrecaftbetveer 23R rapdl 3¢ 1end BFaferabdyafst of
Exanple 2 containing 6.4 %[err] _or with the catal yst of 12 Conparative
Exanpl e 2. 500Dek¥eano?8°Gi 2pdr3180%t ai ni ng, by wei ght: 84 % hydrogen

sul phide 6 % nethanol



5 ) 5 % dinethyl sulphide 5 % nethyl nmercaptan is
‘introduced into the kg/ h of methanol are introduced into

each of the 7 re er al tests are performed at 10 different inlet
tenperatures of nmm; i’l[ U'Ee reactor. The results are shown in Table
3 bel ow TABLE 3 £xanplie n "

(0

- Cat a4y st Xg SMSH SDMSs  YMSH
ture , (Deraged (Lerrl) 6 230 6.4 %
[err] 63.68 99.40 0.60 63.30 15CLAIMEY 230 14 % [err]
42.97 99.85 0.15 42.90 7 280 6.4 % [ers].. 82,77 94 44
5.56 78.17 C5 280™" gigc'@ﬁe?? the Brepa ’5%’[ °fr1.mﬁq‘y]62.36 8
310 6.4 % [gLidapPd 82cEfng Ifeéfanoy Sl HFfhpni %
[err] 72.89 96,13 n by ré2cping ‘fefianol it Hylirogen Hilphige err]

99.15 66.27 tRé. ¥a8poubSpH&s&/in the sence I %4 [ td1yst, dfherddh 48
9.52 74. 46 10 370 6.4 %[err 100.00 37.77 62.23 37.77 C8

370 18 % ther $at82ySH¥ is78n531k21i dMetal Zcaifbdiates ddpewitiedronlabl es 1
to 3 that if it is 25 desired to optim ze the stability of the catal yst
over time and ahemgna| andfwheraih hhecoeachiontis scamried out at a

temperature below 350°C. .

2. Process according to claim 1, wherein

the alkali metal carbonate is chosen from sodium
10 carbonate, potassium carbonate and caesium carbonate.

3. Process according to claim 2, wherein
the alkali metal carbonate is potassium carbonate.

4. Process according to claim 1, wherein
between 2 and 20 % by weight of alkali metal carbonate

i5 is deposited on the alumina.

5. Process according to claim 3, wherein
between 2 and 10 % by weight of potassium carbonate is
deposited on the alumina. |

6. Process according to claim 5, wherein

20 about 6.4% by weight of potassium cafbonate is
deposited on the alumina.

7. Process according to claim 1, wherein
the reaction temperature is between 230 and 330°C.

8. Process according to claim 7, wherein
25 the reaction temperature is between 280 and 310°C.

9. Process according to claim 1, wherein

the molar ratio of hydrogen sulphide to mefh#nol in the

reaction is between 1.5:1 and 2.5:1.



13 advant ageous to use-a-catalyst based on [err] at a tenperature of
"bet ween 230 and 330[erah and preferably of between 280[err] and 310C 14

CLAIMS 1.  Pr oﬂlmum ||Dﬂlgum)ar ation of methyl nercaptan by reacting
nmet hanol and hyldR I *®n the vapour phase in the presence of a
catal yst, wherein 5 the catal yst is an alk&li netal carbonate deposited on
al um na and wherein the reaction is carried out at a tenperature_ bel ow

350[err]. 2. Process add®or diBF®aesscRgcoriingh&reriaife 1al KAPFeiBt al

carbonate is chgsen from sodium 10, .carbonate, potassium.c t d
caesi um calr ;ona"t S. r(?.ac%"prs’béil?g?aa’f&'dﬁddic’r‘l‘% s & Rg'ﬁsf?‘%%gfegrﬁg?'ggng?ﬁgl i

netal carbonate ] i ar. s Process according to claima1,
o BB RS ol

wher ei n bet ween i nmetal carbonate 15 is
deposited on the alumna.;)5. prAdeRS 2 ROTAIRGN L @18lidi A, 3wnwbeifi N

between 2 and 10 % by wei ght of potassium carbonate is deposited on the
alumna. 6.5 R ety dd@istrGhiited inMaeisyistem comprising at
least three reactors.

12. cCatalyst for use in the preparation of
methyl mercaptan, which is of improved stability and
which consists of an alkali metai carbonate deposited

10 on alumina.

13. cCatalyst according to claim 12, wherein

the alkali metal carbonate is potassium carbonate.



20 about 6..4% by wei ght of potassium carbonate is deposited on the

‘alum na. 7. Process according to claiml, wherein the reaction
tenperature is between 230 and 330[err]. 8. Process according to claim7,
wherein 25 the reaction tenperature is between 280 and 310C. 9. Process
according to claim1, wherein the nolarjgatio of hydrogen sul phide to

met hanol in the reaction is between 1.5:1 and 2.5: 1. 10. Process

according to claim1, wherein the reaction is carried out at a pressure of
between 8 and 15 bar (8 to 15 x 105 Pa). 11. Process according to claim]1,
wherein 5 the catal yst is distributedABBIRACTyStem conprising at | east
three reactors. 12. Catalyst for use in the preparation of nethyl

mer captan, which is of inproved stability and which consists of an al kal
net al carbonate dep05|ted 10. on_alunlna 13 Cat al accordéggNto claim

12, wherein the al IPROCE&S HO

A process for the preparation of methyl
mercaptan by reacting methanol and hydrogen sulphide in
the vapour phase in the presence of a catalyst wherein
the catalyst is an alkali metal carbonate deposited on
alumina and wherein the reaction is carried out at a

temperature below 350°C.



