PROCESS FOR PREPARING DIALKYL DISULPHIDES The present invention relates to the field of
organic disulphides and polysulohides (subsequently referred to 5 as "organic sulphides") and more
particularly to that of dialkyl disulphides, in particular dimethyl disulphide (DMDS), and in particular to
the process for preparing same. 10 Organic sulphideg are widely used in a very large number of fields
in the chemical industry and in particular the petrochemical industry. In particular, dimethyl disulphide
is used as an agent for sutpbidingscatalystsior trer hydnotreatmentafpetmtewnd 5 feedstocks, as a
feedstock additive for steam cracking, to cite just a few of the possible uses of this compound.
Comparedwithotherproductsusedinthese 20 applications, for instance commercial di-tert-alkyl
polysulphides, dRfanRStFSHdes AREH paftictRt DVSS Hrave Many ddhanbeSiF particular a high
sulphur content(68%)paridiaen-eaking degradationdaroducis (€4, £2S1in the cage o8DMDS).
Furthermote, in.25 these applicatigns, DMDS results,in, performance: leyels that are generally superior

to other commercial products normally used, for example di-tert-alky| polysulphides. 30 Among the
known method§for th85yhthesis of Brganit Sulistides, alﬁarticﬁ?a’fﬁlléi‘ﬁé{%ﬁt and eC6OHiital method
is the oxidationdof slkypimereagars with sulghumforexample for the syithesis of &MDS cthe oxidation
of methyl merc%gé/yim@uIgQHgaccording to 35 the following reaction: catalyst 2CH3SH +
SCH3SSCH3 + H2S methyl mercaptanDUOS - 2 - This oxidation of alkyl mercaptans with sulphur,
catalysed by organic or inorganic, homogeneous or heterogeneous, basic agents under batchwise or
continuodd conditiensiis actokmpaities byaa reledsalsfiydreges sulphide arickalgo of ailedieyl
polysulphides {farnexamplerdimetbylpolysulphides CH3SXGHR in theneaserefithe syathesis of DMEJS)
with a sulphur rank x.of greater_than 2. 10 In order to manufacture DMDS according tq this process of
Edation with T e ol B P P So Sprices wrth a
rank greater thai 2§ PaténtER B1Rte 869 é@scﬁﬁ@ga%?eﬁé?atﬁﬁ?%céﬁrcﬁﬁéﬁ%ﬁﬁ@iﬁm reaction

regions catalysts for the hydrotreatment of petroleum
15 feedstocks, as a feedstock additive for steam cracking,

to cite Jjust a few of the possible uses of this

compound.
Compared with other products used in these
20 applications, for instance commercial di-tert-alkyl

polysulphides, organic sulphides, and in particular

DMDS, have many advantages, in particular a high
sulphur content (68%) and non-coking degradation
products (CHy, H,S in the case of DMDS). Purthermore, in

25 thege applications, DMDS results in performance levels
that are generally superior to other commercial
products normally used, for example di-tert-alkyl

polysulphides.

30 Among the known methods for the synthesis of organic
sulphides, a particularly efficient and economical
method 1is the oxidation of alkyl mercaptans with
sulphur, for example for the synthesis of DMDS, the
oxidation of methyl mercaptan with sulphur according to

35 the following reaction:

catalyst
2CHSH + S — CH3SSCH5; + H.S
methyl mercaptan DMDS



15 interrupted by an intermediate degassing region and followed by a distillation region, in order to
eliminate the unwanted by-products. Although giving a good performance level in terms of 20 yield and
selectivity for DMDS, it turns out that process results in a final product comprising a not insignificant
amount of methyl hydrodisulphide (CO3SSH). This amount generally varies between approximately
200 ppm and approximately 800 ppm, in particular when 25 high DMDS productfvities are sought. The
result of thi imprirityscancbe densidereddé be alieactiomiatermethiate, C & siow decohsposition  over

time to give methyl m@g@gtanhgpd dimethyl 30 tsulphide By rgactionyith-dimethyldisulphide,
according to the following reaction: CH3SSH CH3C)S H3jrCH3SH CH3SSSCH3, 35 The instability of
methyl hydrodistipRGE{EIFEE3H, CAS No-6251296:9§i8 moredVer mentionedifithie literatire by H.
Pnhme and G. Simrterjin 8dustusilbiehigsrmalehsder Cherie585 5(1.954), B421E: in awhictPthe methyl
hydrodisulphide, GH3S3H decomposes at-ambient temperatt:rg, byqreacting with itsedf; teegive dimethyl
trisulphide HS according to the react 2 CH3SSH.P H2S CH3SSSCH3 In the.casg, of the synthesis of
DMDS by oxid;ib%r- i?hggtﬁﬁﬁﬁr, ﬁlén \%%Bigw%%%ggr‘ftr%t%%%o% 21%;% - 3dolﬁot%ﬁ%bfe%% product to
react with itselfodndthe 10 FeectioRi hifie prd8Jot préddmirantly pPrésent indhé médith, DMDS, is

highly favouredgreater than 2.

10 In order to manufacture DMDS according to this process
of oxidation with sulphur with high vields and a
limited production of DMPS (dimethyl polysulphides with
a rank greater than 2), patent EP 0 446 109 describes a
preparation process comprising two reaction regions

15 interrupted by an intermediate degassing region and
followed by a distillation region, in order to

eliminate the unwanted by-products.

Although giving a good performance level in terms of
20 yield and selectivity for DMDS, it turns out that this
process results in a final product comprising a not
insignificant amount of methyl hydrodisulphide (CH3SSH).
This amount generally varies between approximately
200 ppm and approximately 800 ppm, in particular when

25 high DMDS productivities are sought.

The result of this impurity, which can be considered to
ba a reaction intermediate, 1s a slow decomposition
over time to give methyl mercaptan and dimethyl
30 trisulphide, by reaction with dimethyl disulphide,

according to the following reaction:
CH3SSH + CHaSSCHy ——» CH1SH + CH:S3SCH4

35 The instability of methyl hydrodisulphide (CH3zSSH, CAS
No.: 6251-26-9) is, moreover, mentioned in the
literature Dby H. Bochme and G. Zinner, in “Justus

Liebigs Annalen der Chemie”, 585, (1954), 142-9, 1in



The increase in the methyl mercaptan content in the DMDS makes the synthésis of DMDS described
in 15 application EP 0 976 726 not very cost effective, ow ng to the volatile impurities in the DMDS
(traces of methyl mercaptan and traces of dimethyl sulphide (DNS)) which are eliminated inadditional
distillation step. 20 Indeed, its impurities give DMDS & very unpleasant and aggressive odour, which is
regarded as a significant cause of trouble during the handling of this product by users. However, the
DMDS obtaineryhfreed oftthe wvelatilelimpyrities;stilcoptainstraCeés6EEH3S8kiposes  aaddition, the

simple eliminatign of the impyrities by distillation results in, gonsiderable DMPS yield Igsses. 30 This is
because CH:3SSH is much less vglatil.e?tﬁap methyl mercaptan and than DMS, and has a boiling point
of 10800 very dod¥td that bf DVDE [boiing Point betdesh 107¢ and 11060 At ambient pressure).

These products (DMDS and CF13SSH) are therefore very difficult to separate. to reduce, or even to

eliminate to a very large exteny %s!_faé ampletgly, ;Lpz%akk@ngr@gi@nghide impurity, for example

cH333H incthe case of the synthe5|§’ of DYD.S. The objective of the present invention is also a process
for eliminating the alkyl hydrodisulphide impurity, without a significant loss of dialkyl disulphide yield.

10 In the case of the synthesis of DMDS by oxidation with
sulphur, the very low concentrations of CH3SSH do not
enable this product to react with itself, and the

10 reaction with the product predominantly present in the

medium, DMDS, is highly favoured.

The increase in the methyl mercaptan content in the
DMDS  makes the synthesis of DMDS described in
15 application EP 0 976 726 not very cost effective, owing
to the volatile dimpurities in the DMDS (traces of
methyl mercaptan and traces of dimethyl sulphide (DMS))

which are eliminated in an additional distillation

step.

20
Indeed, its impurities give DMDS a very unpleasant and
aggressive odour, which is regarded as a significant
cause of trouble during the handling of this product by
users.

25

However, the DMDS obtained, freed of the volatile
impurities, still contains traces of CH3SSH. In
addition, the simple elimination of the impurities by
distillation results in considerable DMDS yield losses.
30 This is because CH:SSH is much less volatile than methyl
mercaptan and than DMS, and has a boiling point of
108°C very close to that of DMDS (boiling point between
107°C and 110°C at ambient pressure). These products
(DMDS and CH3SSH) are therefore very difficult to
35 separate.

The main objective of the present invention 1is

therefore to provide a process which makes 1t possible



It has now been found, surprisingly, that the rate of decomposition of alkyl hydrodisulhide in the
presence of corresponding dialki disulphide can be greatly increased by passage over a basic catalyst
of a 15 reaction crude comprising predominantly said dialky disuiphi e. In the rest of the present
description, the expression ‘reaction crude compri's'in@ predominantly a. dialkyl 20 disulphide” is
intended to mean a reaction medium in which the oxidation of at one alkyl merca-otan with sulphur has
been carried ottbyrbasic eatatysis: Preferably tha readtiontcrude issrreastion eruge fronty which the
hydrogen sulphide has been.separated {for examplednedistilation, stripping, @nehihgiike)s more
preferably the reaction grude is a reaction chDde fégrpsgggich the allﬁ)(l mefrgapetan E)h?t h@§1 not reacted
has also been égﬁéfr%féé/ (for efgmplé}b%/m&smlatioﬁj. Ad%gntaﬁeguslﬁhbe reaction crude is a
reaction crude front whickenotionl fite hydrocen sulphide and the residual alkyl mercaptan, but also
the("heavy') polysulphides, and also optionall the traces of alkyl mercaptan and of alkyl sulphide, are
separated, for gxample by distlation, - 5 ; Thus, g0d according 1g.a st sublect, the present invention

relates to a process for treating a reaction crude ‘containing a majority or a dialkyl disulphide obtained

by oxidation of2 %4t Dne Fesrcaptan WitheSulpRur in &R industriat appatatd irwhith piscess said
reaction crude isnbrotight into eantactunith at least one basicrcatalystsEhe tefm "alkyl ertaptan” is
intended to MeaN a,¢ompaun of foymula RSH, in which R represents a linear or branched alkyl
radical containing from 1 to 20 carbon atoms, preferably from 1 to 10 carbon atoms, more preferably
from 1 to'6 carbon atoms, more preferentially from | to 4 carbon atoms. The alkyl radical R may also
be substituted Wwith oae onmorégroupsowhith nsay-be 15:dentical agifferent chiesen from halogens,

amino, alkylaming, diglkylaming, caeboxyh alkylcarhanylaxy; alkoxycarbonyh hiydraxyalkyls aikoxy,
mercaptoalkyl, alkylthio, alkﬁylcar Qnylaméno ?Qd 1f;\lky a}minlcmgr,b nyl. 20 Pr%fgrabgl)ég representsa
linear or brancRed, UHSubSitited afkyl radica ng nooRe satty

. o ca
c%ntalnlng rom 116 10
increased by passage over a basic catalyst of a

15 reaction crude comprising predominantly said dialkyl

disulphide.

In the rest of the present description, the expression
“reaction crude comprising predominantly a dialkyl
20 disulphide” is intended to mean a reaction medium in
which the oxidation of at least one alkyl mercaptan

with sulphur has been carried out by basic catalysis.

Preferably, the reaction crude is a reaction crude from
25 which the hydrogen sulphide has been separated (for
example by distillation, stripping, and the like), more
preferably the reaction crude 1s a reaction crude from
which the alkyl mercaptan that has not reacted has also
been separated (for example by distillation).
30

Advantageously, the reaction crude 1is a reaction crude

[

from which not only the hydrogen sulphide and the
residual alkyl mercaptan, but also the (“heavy”)
polysulphides, and also optionally the traces of alkyl
35 mercaptan and of alkyl sulphide, are separated, for

example by distillation.



carbon atoms, preferably fromto 6 carbon atoms, more preferably from | to 4carbon atoms.Entirely
preferably, the alkyl mercaptan is methyl mercaptan. The term "dialkyl disulphide" is intended to mean
a compound of iimnia RSSR, in which R is as defined above. Entirely preferably, the dialkyl disulphide
is dimethyl disulphide (DMDS). 30 The process actordifig to the invention is thus gui particularly
suitable for Cho synthesis. of dimethyl disulphide, without any loss of yield, with elimination of the
impurity methyfrhydrodisulphide: dhedélimination af tHe hydrodisdiphide is ¢arfiedcart Hymeans of
least one basic; cafalyst 6 The basic catalyst mayhe-qf any.type-knawn 4o those skiledin the art.

Said basic catalyst is preferably heterogeneous wi;r% respefct to the.re?ﬁtioln e%iurp £0 as to facilitate
its subsequent SEPEFatiG “rHus” the badic Tatalst may, for examplé, he chosen Fron anion exchange
resins, such as-Arnberlyst(rpA2b frofit Rohm Haasz basicéeatalystsan freé& amife forat aRitinas doped
with sodium oxide-and/or, with, potassiumsexide smagnesium oxide £Mgo)and the liken Preferably, the
10 basic catalyst is an anion exchange resin . The reaction fo in,catalysis of the reac don crude is
carried out in a'separate st%ﬁls%bsre%%h% {0 the gfr?tﬁesﬁssby %?(%%%bdﬁ W%ﬁgalpr%%?lﬁ%%her words, 15
the reaction crudecis used, acvantagetily ARErRavifig baer Subjected to bhe or more prifications
such as those suhseguently described; dn adfurthes step=consistingrof @abasicocatatysisswhich makes it

possible to elmjuare the, impurity, alkyl lwgradisuiphidg RESHL 20 in which R ds.as definedhabove, in
particular CHSSH, \’/vitﬁout any Hficant loss of dialkyl disulphide, in particular dimethyl disulphide, yield.
The inventors Ka/&liAFact dikeBvéred: 3arprigihgly), that it i Possible toGreafly acceiePAts the rate of
decomposition of the=alkyl hydrodisulghide; inlpresencecof the cosespondingraialkydisulphide,
particular the rate gf decompgsit.on;of methyl hydrodisuiphide iathepresenceofdimethyl <o
4 carbon atoms. The alkyl radical R may also be
substituted with one or more groups, which may Dbe
15 identical or different, chosen from halogens, amino,
alkylamino, dialkylamino, carboxyl, alkylcarbonyloxy,
alkoxycarbonyl, hydroxyalkyl, alkoxy, mercaptoalkyl,

alkylthio, alkylcarbonylamino and alkylaminocarbonyl.

20 Preferably, R represents a linear or branched,
unsubstituted alkyl radical containing from 1 to 10
carbon atoms, preferably from 1 to 6 carbon atoms, more
preferably from 1 to 4 carbon atoms. Entirely

preferably, the alkyl mercaptan is methyl mercaptan.

25
The term “dialkyl disulphide” 1s intended to mean a
compound of formula RSSR, in which R is as defined
above. Entirely preferably, the dialkyl disulphide is
dimethyl disulphide (DMDS) .

30

The process according to the invention is thus guite
particularly suitable for the synthesis of dimethyl
disulphide, without any loss of yield, with elimination
of the impurity methyl hydrodisulphide. The elimination
35 of the hydrodisulphide is carried out by means of at

least one basic catalyst.



30 disulphide,in acubseguent and separate -basic catalysis reaction. According to one preferred
embodiment, the basic catalyst used for reducing the alkyl hydrodisuiphide 35 content, of the reaction
crude comprising predominantly alkyl disulphide, is of the same type as, or even is identical to, the
basic catalyst used for the reaction for oxidation of thé atkyl mercaptan with sulphur so as to give said
reaction crude comprising predominant dialkyl disulphide. According to another aspect, th.e present
invention relatestie apsecess dar-prepatingndialkipkdisufphidey saidgerocesswomparising asleast the

following steps:q);axidation.of ap alkyL meroaptan with, suiphur, by basic catalysis; sp.asitg obtain a

first reaction crude containing predominantly the corresponding dialkyl 10disulphide; b) stripping of the

H2S formed:; hec*ﬁ%%%ﬂﬁﬁ&ﬁ of thErE8iddal TG/T mefcaptan® d)rsegpcat}éi.%h c?ﬁﬁé Wgavysp%ducts
(polysulphides)zs ) fifaldtoppingtraakingit possiblete elimimatettrec ion. Thus, the

5 basic catalyst may, for example, be chosen from anion
exchange resins, such as Amberlyst® 221 from Rohm &
Haas, basic catalysts 1in free amine form, aluminas
doped with sodium oxide and/or with potassium oxide,
magnesium oxide (Mg0O), and the like. Preferably, the

10 basic catalyst is an anion exchange resin.

The reaction for basic catalysis of the reaction crude
is carried out in a separate step subsegquent to the
synthesis by oxidation with sulphur. In other words,
15 the reaction crude is used, advantageously after having
been subjected to one or more purifications such as
those  subsequently described, in a further step
consisting of a basic catalysis which makes it possible
to eliminate the impurity alkyl hydrodisulphide RSSH,
20 in which R 1is as defined above, in particular CH;SSH,
without any significant loss of dialkyl disulphide, in

particular dimethyl disulphide, yield.

The inventors have in fact discovered, surprisingly,
25 that it is possible to greatly accelerate the rate of
decomposition of the alkyl hydrodisulphide, in the
presence of the corresponding dialkyl disulphide, in
particular the rate of decomposition of methyl
hydrodisulphide, in the presence of dimethyl
30 disulphide, in a subseguent and separate basic

catalysis reaction.

According to one preferred embodiment, the Dbasic
catalyst used for reducing the alkyl hydrodisulphide
35 content, of the reaction crude comprising predominantly
alkyl disulphide, is of the same type as, or even 1is
identical to, the basic catalyst used for the reaction

for oxidation of the alkyl mercaptan with sulphur so as



15 last traces of the volatile compounds; f) bringing the stream exiting step- a), better still exiting step
b), preferably exiting step c), more preferably exiting step d), or exiting step e), into contact with a
basic catalyst enabling the elimination 20 of the alkyl hydrodisulphide by conversion of said alkyl
hydrodisulohide to dialkyl sulphide or dialkyl polysalphides; g) recovering of the dialkyl disulphide
containing a low alkyl hydrodisulPhide content. 25 The expression 'low alkyl hydrodisulphide content”
is intended to mean cententigéneraly lessrthan:50ppnrtbyweightnpreferablytessahan 0 ppm by
weight, more prgferably lessthan;o;ppm by weight. The process, described above, for synthesis of
dialkyl disulphide is particularly suitable for the synthesis of dialkyl disulphide of the general formula
RSSR, in which R is as defined above. Said process is entirely 35 suitable for the synthesis of
dimethyl disulphides rconventional manheeknows e those skilked inthe art: This'step s, ¥or example,
described in Patentapplication, ER,0-926 226 For gxample; stepsa)-can/be earsiedout yager hot
conditions and unggr pressure, fggex%mgkenbet\évgepezoci ar dal(%ooq,]%r%geraz tgt15 g_ar, ypically, for
examole, at an(S)rao*X|mat‘eny _76&, under éppro%me?tely 6 bar in the c.ase 6f the oxidation of methyl
mercaptan witlesulphéEaoSieps b, cpd) ande)ard eRrietrds pltificatici stepsiie. stéps for the at
least partial and ideallyeta elimingtionof the unwanted:by-produetstpresentin she reactien crude
obtained at the end of step. o). More speclfically. pach of steps b).£,0),219.8) 13,9011g8ppnds fo the
elimination of I—fZ , 0 a’ii(yl_%er aptan (starting reactant), of the heavy products, and of the traces of
volatile cbfhpoiids: tespétiively. Each of these "purification” steps hp, ¢), can be carried ut according
to any methodsto thaseskilledintheartisuchas formed;

c) distillation of the residual alkyl mercaptan;

d) separation of the heavy products (polysulphides);

e) final topping making it possible to eliminate the

15 last traces of the volatile compounds;

f) bringing the stream exiting step a), better still

exiting step b), preferably exiting step <c¢), more

preferably exiting step d), or exiting step e), into

contact with a basic catalyst enabling the elimination

20 of the alkyl hydrodisulphide by conversion of said

alkyl hydrodisulphide to dialkyl sulphide or dialkyl

polysulphides;

g) recovering of the dialkyl disulphide containing a

low alkyl hydrodisulphide content.

25
The expression “low alkyl hydrodisulphide content” 1is
intended to mean a content generally less than 50 ppm
by weight, preferably less than 10 ppm by weight, more
preferably less than 5 ppm by weight.

30

The process, described above, for synthesis of dialkyl
disulphide is particularly suitable for the synthesis
of dialkyl disulphide of the general formula RSSR, 1in
which R is as defined above. Said process 1is entirely

35 suitable for the synthesis of dimethyl disulphide.

Step a) of the process, described above, for oxidation

of alkyl mercaptan with sulphur is carried out in a



distillation, decanting, and the lie. Step f) for eliminating the alkyl hydrodisulohide, giving dialkyl
sulphide or dialkyl polysulphides, corresponds, for its part, to a subseGuent and separate chemical
reaction carried out in the presence of a. basic catalyst, and which can be performed after step a), b),
c), d) or e), preferably after step a), b), c) or d), prefefabty after steos bl, c) or d), particularly preferably
after step d). Thus, and according to a quite particularly preferred embodiment, step f) of conversion
by basic catalysisris 35castied ontlusthefare-fimal tappingstep €).iFdratie synthesis efrdimethyl

disulphide, basig, -9 heavy product separation step d); Le. after the-heavy product distillation column 6
and before the final distillation column 7 described in finure 2 ofr[;[gtent application EP 0 976 726.

Another advanfage lirfked to the process Acdarding™td theSpraSBntinvention isthatifMakes it possible
to increasetheindustrialproductionofthalkyh disulphides tindeed, émthe processas eoriventionally 10
used today, for example asdesgtbed inpatentapplisationyER 0 9761226, the.gperatar seeks to
minimize the formation of organic hydrodisu!phide rgsponsible, 1b1¥ sglf;deg%agon asniggicated above,
for the unpleasaftod6urs’or said diafkyFdikulphidas. 15 Ote means forlimiting the formation of
hydrodisulphide epnsistsintsidwing down thetreddtion for oxidation bf the atid/f iek€antaniwith sulphur

by limiting the rate pf/intrpdustion of said-alkyd-mereartan into the oxidation reaction. 20 By virtue of
the process of the present invention, which consists in adding, to the conventional process, a step of
basic catalysis of the reaction crude, enabling conversion of the alkyl hydrodisulphide, it is 25 now
possible td’increase thetrate 6Flintradluctioiof tHe ﬁéﬁing‘é&%%&aﬁ%n%ﬁt%&ﬁﬁ%@y 30% to
100%. This makes ftpossibie tosconsiderably inctease the overall pradudtivity of thedadustrial

synthesis of diglkyl gisulphidas, For gxarple. Jndhe case-afdhe synthesie gt dimetlid displphide, the

initial flow rate of methyl mercaptan can be increased from apPraoximately 90 /in. {in the conventional

process, without'basiescat&lf§is F61th& EBAFerSioh ot methyFRVdrdistiphite’uf to dbproximately
1500 g/h with tive additigrat stepeefliasic catalysiscaf thetreaetioh crude accordingetothespresent

|nvennon15 corresponds to the elimination of H;S, of alkyl
mercaptan (starting reactant), of the heavy products,

and of the traces of volatile compounds, respectively.

Each of these “purification” steps b), c¢), d) and e)
20 can be carried out according to any methods known to
those skilled in  the art, such as stripping,

distillation, decanting, and the like.

Step f) for eliminating the alkyl hydrodisulphide,
25 giving dialkyl sulphide or dialkyl polysulphides,
corresponds, for its part, to a subsequent and separate
chemical reaction carried out 1n the presence of a
basic catalyst, and which can be performed after step
a), b), ¢y, d) or e), preferably after step a), b), <)
30 or ay, preferably after steps by, c) or d)

particularly preferably after step dj.

Thus, and according to a quite particularly preferred
empbodiment, step f) of conversion by basic catalysis is

35 carried out just before final topping step e).

For the synthesis of dimethyl disulphide, basic

catalysis step £f) is advantageously performed after



- 10 - In other words, compara synthesis without a "finishing"catalyticre ¢ or,anincreasein productivity
per 7E3 of catalyst (of the main reaction of oxidation with sulphur) from approximately. 2000 kg/h/m3
of catalyst. to approximately 3000/m' of catalyst (of the main reaction of oxidation with sulWas
observed. 10 Thus, and according to yet another aspéct;the invention consists of the use of at least
one basic catalyst on a reaction crude of oxidation of an alkyl mercaptan of formula RSH with sulphur,
for increasing the overall-productivity of the inslustsiak synthesis.okl5 diatkyl disudphideswof formula
RSSR, in which R is a5 defined above. ;The appended Figure 14is a sehgme showing ap industrial
apparatus fox purifying a. dialkyl disulphide synthesis 20 reaction crude (as described in patent
application FP @@%61 6 forthe SynthB8is 4f difrethiyt distiphide oPBMDS). A de§assifg column 1
serves to completelyi eliminate,Bita thedpipe 20; the H25 dissolved in the reaction crude leaving the
reactor, via the pipe R. A distillation column 2 makes it possible to separate out most of the alkyl

mercaptan (methyl mercaptan in the cas of }Eh%sygghesﬁiig gf IQAIP%) eSxScesésﬁvgng -’VriI%W to Qrecycling it
via the pipe 22103 thE oxidation réattion. On eexiting the éolumnCZ, the mixture is 5roUgh , via the pipe

23, into the seddiel distiflagion colorT3 wheré thetkesidualrdidlkyigolysulphesi(eimethyl
podysulphides inthe-gase of the synthesis efiMPS) are elistinated at the battom of thekgolumn via the

pipe 24 so to bg o] ti‘?ﬁgllyérecyclepninct}% g1e oidrgatitog ereaggjgg. - ;’Qg dei lkyl disulphide (for ?xample
e 5,1sInt ' [ i

DMDS), collected at %oﬁi(s)fthe column' 3 via the pipe roduced into a third d4 stiliation

column 4\Whers 36l vol &RIEFmpuritied? sudradmethyl mercaptafrdnd 8inethyl sulbRideihe case of
the synthesis o PMQ3L are-eliminzted ap the tapaof thetcotumnoria the-pipe 26 <Hiesdialkyb disulphide

(for example MPS) i collected,at the boftom; gt the golumpy,via the-PiP 24 odisulphide
responsible, by self-degradation as 1indicated above,
for the unpleasant odours of said dialkyl disulphides.

15 One means for limiting the formation of hydrodisulphide
consists in slowing down the reaction for oxidation of
the alkyl mercaptan with sulphur by limiting the rate
of introduction of said alkyl mercaptan into the
oxidation reaction.

20
By virtue of the process of the present invention,
which consists in adding, to the conventional process,
a step of basic catalysis of the reaction crude,
enabling conversion of the alkyl hydrodisulphide, it is

25 now possible to increase the rate of introduction of
the starting alkyl mercaptan by approximately 30% to
100%. This makes it possible to considerably increase
the overall productivity of the industrial synthesis of

dialkyl disulphides.

30
For example, in the case of the synthesis of dimethyl
disulphide, the initial flow rate of methyl mercaptan
can be increased from approximately 950 g/h (in the
conventional process, without basic catalysis for the
35 conversion of the methyl Thydrodisulphide) up to

approximately 1500 g/h with the additional step of
basic catalysis of the reaction crude according to the

present invention.



- 10 The appended Figure 2 is a scheme similar to that shown in Figure 1, with ion the reactor C for
basic catalysis according to the tiresent invention. _Ln
Figure 2, which represents a preferred embodiment of the present invention, the reactor C enabling
the basic catalysis is placed between the column 3 ahd the column 4, i.e. after heavy product
separation s ') and before final topping step e) 20 The present invention is now illustrated by means of
the following examples, which are in no way limiting in nature the invention as claimed in thed. appene

claims. In these examples, the rate of p er the asic ¢ far.conversion of the alkyl
hydrodisulphidg%h%ﬁiﬁ béf (rjé:f%%réd t‘%%? %ecr)l%r y svg%lcg ve%oc%/%l (}@év%’rﬁé’o exprgssed in If and is
equal to the ratio’cfthé hotifly spacé flewrate of redetant to-the voltime of 3055id%asic conversion

catalyst. EXAMPLES1¢ SynthegisefDMDS accerding to-ERPA(¥ 976 7 26avith higher productivity
conditions sand without basic copyersion catalysis (compgsative example) Equipment: ;42 - The

appended Figure. 1 is a. scheme of the apparatus used, in which a reactjon crude results from the
reaction for =H&latiorPdrm&thyl mercaptan with sUiBhdr (as 885&5# i patent Spplicakion EP 0 976
726). A degassifigfcolumn Inservesitexomipletely elimmate; ievthe ipgeé 205 thaissolvedyia the reaction
crude leaving the,teactor,; via the pipe R. A distillation column 2 makes it possible to sebarate most of
the 10 methyl mercaptan in excess with a view to recycling it, via the bipe 22, into the oxidation
reaction. The Ulu= 3 makes it Possible to separate the residual dimethyl polysulPhides (DMPS) with
a view to técycliig E5 theatihto thecoxidatioh redctor ig the pipe 24ei Procedafs:,  the

invention consists of the use of at least one basic
catalyst on a reaction crude of oxidation of an alkyl
mercaptan of formula RSH with sulphur, for increasing
the overall productivity of the industrial synthesis of
15 dialkyl disulphides of formula RSSR, in which R is as

defined above.

The appended Figure 1 is a scheme showing an industrial
apparatus for purifying a dialkyl disulphide synthesis

20 reaction crude (as described in patent application
EP 0 976 726 for the synthesis of dimethyl disulphide,
or DMDS).

A degassing column 1 serves to completely eliminate,
25 via the pipe 20, the H;S dissolved in the reaction crude
leaving the reactor, via the pipe R. A distillation
column 2 makes 1t possible to separate out most of the
h

synthesis of DMDS) in excess with a view to recyclin

t
®

alkyl mercaptan (methyl mercaptan in the case of

(o]

30 it via the pipe 22 into the oxidation reaction.

On exiting the column 2, the mixture is brought, via
the pipe 23, into the second distillation column 3,

where the residual dialkyl polysulphides (dimethyl

(o)
(@]

polysulphides in the case of the synthesis of DMDS) are
eliminated at the bottom of the column via the pipe 24
so as to be optionally recycled into the oxidation

reaction.



The methyl r=captan (MM) is introduced, in the liquid 20 state under pressure with a flow rate of 1440
g/h, into the reactor. The liquid sulphur KS) is introduced with a flow rate of 240 g/h into a first reactor
(MM/S molar ratio = 4). The oxidation reactor (reaction volume of 300 ml) contains 20 g of dry
Amberlys A21 resin. The working pressure is maintained-at 5.5 bar relative and the temberature at
40C. The reaction mixture, on leaving this first reactor, is then sent to a degasser in order to be
treated. After treatment, the mixture, freed of the H25, is sent to a second reactor which contains A

charge of 94g of, . Amberlyst-A21 resin.jThe pressute.inthis saqand reacton is 5.5 bacselative and

the temperature is 50C. On'leaving thé reactor, the mixture is,thenrgro cedintoad gass r for
elimination of 15 - BFleaving e G6gas¥ing colamn 1 the miktureTis in%FodﬁI&Jé&?rﬁo the first
distillation colurmt2, via the pipe 21, dntd lelimtinate vi:rtbalyalbthe nsethyl Phercaptanéxcess. This
met.hyl mercaptan ¢an-S be recycled, viathe pipe 22; to the intiod yetion.efthedeaetantsinto the
oxidation reaction, Obnllegvin the column 2, the rPixtuI(%is b’r%l;g)rlzt,qvig th&miB%ﬁg; into the second
distillation column '3, Wheére thé DMPS aré gfiminated at thé bottom of the column, Via the 10 pipe 24,
s0 as to be optiohally recyrteddiito the oxidation redction. CTHEDMDS, Tolletted atthe - of the
column 3 via the-pipe; 25, isJntroducedyintosa thirddistdlatien celumm, \whese thel velatile dmpurities

such as the methyl mercaptan and the _dime_nhy| sulphide are eliminatesl-at the top of the column via
the pipe 26. Th%blﬁr%%cgg%c?énd Stg:héqt? 5 U‘?Mh X glt 3

ottom of the column via the pipe 27 has the following weight
compositich (ail the values are expressed by weight): DMDS:99.9% DMTS:334 nom CH3SSH:377
onT 25MM:32 PRM appended Figure 2 is a scheme similar to that shown

in Figure 1, with in addition the reactor C for basic
catalysis according to the present invention. In
Figure 2, which represents a preferred embodiment of
15 the present invention, the reactor C enabling the basic
catalysis 1is placed between the column 3 and the column
4, i.e. after heavy product separation step d) and

before final topping step e).

20 The present invention 1is now illustrated by means of
the following examples, which are in no way limiting in
nature for the invention as claimed 1in the appended

claims.

25 In these examples, the rate of passage over the basic
catalyst for conversion of the alkyl hydrodisulphide,
which will be referred to as hourly space velocity
(HSV), 1s expressed in h! and is equal to the ratio of
the hourly space flow rate of reactant to the volume of

30 said basic conversion catalyst.

EXAMPLE 1: Synthesis of DMDS according to EP 0 976 726
with higher productivity conditions, and without basic
conversion catalysis (comparative example)

35

a) Eguipment:




DMS:< 2 ppm (limit of detection) This test shows the presence of CH3SSH in the final product when
the synthesis of the DMDS is carried out 30 under conditions of higher productivity than in Patent
Application ED 0 976 726 (1-igher reactant flow rates and oxidation reactor temperature). EXAMPLE
2: In accordance with the present invention 35 TaketHe DMDS crude above of Example 1 containing
377 ppm by weight of 033c.SH. These 337 ppm can give back, over time, 226 ppm of OH3SH in the
final product. -The- T BDMBS isBlante albedsof AMBETBRA2D basic fesif Fior RBHM & E as
which has been preyyashed with methagol aad dried:so asrterliminatastheavater eentaines in this resin

(5 g of dry resin, i.e. .14.3 ml), at a rate of. 180 g/h (171 mlih, which results in.an H h-for 2
hours and at a]fér%(f)é%’ac')ur}reégfr 400(5%7%(3 CH3s %%vn%()hgogr]lg%?rd%?gc%agle@%ﬂ S%ﬁrgffn}l%éliztrography

0C C 10 Lor ‘ by gas
(limit of detectidn approximakly 2igpri bystdighhat the odtput ?Eé’opth%%ﬁbﬁlgﬁ teactor containing the
resin. EXAMPLE 3: Take another DMDS crude this time containing 428 POITt of CH3SSH (these 428

ppn1aﬂ]my6990%5§§%ggﬁ Z%EQBH&QfgHgékuggh%ﬁan%L yg@ely eliminate,.
ThisDMDSissenttoabedofAmbe...1 ,stA21basic resinfrom Rohm&Haaswhichhasbeenpredried(5 g, 20

via the pipe 20, the H;S dissolved in the reaction crude

leaving the reactor, via the pipe R. A distillation

column 2 makes it possible to separate most of the

10 methyl mercaptan in excess with a view to recycling 1it,

via the pipe 22, into the oxidation reaction.

The column 3 makes it possible to separate the residual
dimethyl polysulphides (DMPS) with a view to recycling

15 them into the oxidation reactor via the pipe 24.
b) Procedure:

The methyl mercaptan (MM) is introduced, in the liquid
20 state under pressure with a flow rate of 1440 g/h, into
the reactor. The liquid sulphur (S) 1is introduced with

a flow rate of 240 g/h into a first reactor (MM/S molar

25 The oxidation reactor (reaction volume of 300 ml)
contains 20 g of dry Amberlyst® A21 resin. The working
pressure 1s maintained at 5.5 bar relative and the
temperature at 40°C. The reaction mixture, on leaving
this first reactor, is then sent to a degasser in order

30 to be treated.

Efter treatment, the mixture, freed of the H;5, is sent
to a second reactor which contains a charge of 94 g of

dry Amberlyst® A21 resin. The pressure 1in this second

w
|3

reactor i1s 5.5 bar relative and the temperature 1is
50°C. On leaving the reactor, the mixture 1is then

introduced into a degasser for elimination of the H;S.



i.e. 14.3 ml),atarateof530g/h(505 miih,i.e.an HSV of Jjn3SSH of  for 2 hours and at a temperature
of 40C. is no longer detectable by gas chromatography detection approximately 2 DOM by weight) at

the output of the tubular reactor containing the resin. 25
- 13 —

On leaving the degassing column 1, the mixture 1is
introduced into the first distillation column 2, via
the pipe 21, in order to eliminate virtually all the
methyl mercaptan in excess. This methyl mercaptan can
5 be recycled, via the pipe 22, to the introduction of
the reactants into the oxidation reaction. On leaving
the column 2, the mixture is brought, via the pipe 23,
into the second distillation column 3, where the DMPS
are eliminated at the bottom of the column, via the
10 pipe 24, so as to be optionally recycled into the

oxidation reaction.

The DMDS, collected at the top of the column 3 via the
pipe 25, is introduced into a third distillation column
15 4, where the volatile impurities such as the methyl
mercaptan and the dimethyl sulphide are eliminated at
the top of the column via the pipe 26. The DMDS
collected at the bottom of the column via the pipe 27
has the following weight composition (all the values

20 are expressed by welght):

- DMDS: 99.9%
- DMTS: 334 ppm
-~ (CH3SSH: 377 ppm
25 - MM: 32 ppm
- DMS: < 2 ppm (limit of detection)

This test shows the presence of CH3SSH in the final
product when the synthesis of the DMDS is carried out
30 under conditions of higher productivity than in Patent
Application EP 0 976 726 (higher reactant flow rates

and oxidation reactor temperature).

EXAMPLE 2: In accordance with the present invention

W
(@3]

Take the DMDS crude above of Example 1 containing
377 ppm by weight of CH:SSH. These 337 ppm can give

back, over time, 226 ppm of CH3;SH in the final product.



EXAMPLE 4: Take a DMDS crude containing 219 ppm of CI-ISSH (these 219 ppm can give hack, over
time, 131 nonof CH3SH in the final product). This DMDS is sent to a bed of Amberlyst A21 basic resin
from Rohm & Haas which has been predried (5 i.e. 14.3 ml), atrate of 1000 g/h (952 mi/h, i.e. an HSV
of 67 h-1) for 2 hours and subsequently at 2000 gth (1904 ml/h, i.e. an HSV of 133 h-1) for 2 hours
also, and at a temperature of 40C. - 15 - At these two flow rates, the CH3S.SH is no longer detectable
by gas chromatography (limit of detection approximately 2 ppm by weight) at the output of the tubular

re=ctor containing;the @58 EXAMPLE 5, Take a 'DADS,¢iude containing 239 ppm afGU3SSH
(these 239 ppm can give back, gver time, 140 P -O%I of CH3SH in %Ogbe flr;% pxo(?%ctﬁ.T is DMDS is
sent to a bed of AMberyEIAZ BEE reSin-from RShm & Haks Which has B redried (57, i.e. 14.3

e

gen pre
ml), at a rate of=2000 @yl €1904ml/hsi.et 45 an HSV ot £33th)dor2heurs and at atérmperature of 20C.
The CHSSH is peilangerdetectable hy:gas.chrematography=(limitof detectionzapproximately 2 ppm
by weight) at 20the ol:figut of the tubular, eactor.cc ntaining.the resin._Th D% d.in:this example,
which initially cgﬁta%néegzj &f% ppgr*n}gf gim/e{fﬁyl ¥f]r“llslu“r(é)]hi('j'e“ ?Igl%ﬂgss)}goﬁgin%%%)ﬂggpplrjnf%hélreoﬂ after
passage over the@fesin 'ZBiké. afihcidase of 36BPpht. s valuébf 368 ppn isverftlose to the
theoretical maximgum Jwbish is346:ppat(value whieh is obtained whencongsidering that each mole of

CH3SSH has given.one mole of DMIS).. - 16,7 CLAMS 1.Progess:foy reating;areaglion grudt

10 of the tubular reactor containing the resin.
EXAMPLE 3:

Take another DMDS crude this time containing 428 ppm of
15 CH3SSH (these 428 ppm can give back, over time, 257 ppm
of CH3;SH in the final product).

This DMDS is sent to a bed of Amberlyst® A21 basic
resin from Rohm & Haas which has Dbeen predried (5 g,
20 i.e. 14.3 ml), at a rate of 530 g/h (505 ml/h, i.e. an
HSV of 35 h*) for 2 hours and at a temperature of 40°C.
The CH3SSH 1s no longér detectable by gas chromatography
(limit of detection approximately 2 ppm by weight) at
the output of the tubular reactor containing the resin.
25
EXAMPLE 4:

Take a DMDS crude containing 219 ppm of CH3;SSH (these
219 ppm can give Dback, over time, 131 ppm of CH3SH in

30 the final product).

This DMDS 1is sent to a bed of Amberlyst® AZ21 basic

resin from Rohm & Haas which has been predried (5 g,

i.e. 14.3 ml), at a rate of 1000 g/h (952 ml/h, i.e. an
35 HSV of 67 h™') for 2 hours and subseguently at 2000 g/h
(1904 ml/h, i.e. an HSV of 133 h™') for 2 hours also,

and at a temperature of 40°C.



majority of a dialkgl disulphide obtal oxidation of at leastalkyl mercaptan with sulolkwr, an i ial
apparatus, which said reaction crude is brought into contact with at least one basic casa lust. 10
2.Process ac cording to Claim 1, in which the alkyl mereaptan is a compound of formula -00, and:, the
diaiky! disul chide is a compound of formula RSSR, fn°which R represents a linear or branched alkyl
radical containing from 1 to 20 carboh atoms, preferably from 1 to 10 carbon atomsmore preferably
from 1to 6 carlyon atoms;anoresprefeérentially fromsl, to 4 carbaiHatods, it beinagpossibie for the alkyl
radical R to alsg he subsfituted, with,one or;more.groups.whichmay e 2Qidenticalor-different, chosen
from halogens, amino,alkylamino,dialkylamino,carboxyl, alkylcarbqnylox ,alk(_)xycarl;!oo%,gydroxyalkyl,
alkoxy, rsrcaptodigi afkgithio L dikyfcatbBnyfamin and &/Iar?}fhoé%?%/on %l.fﬁ}r%escs) according to Ciaim
1 or Clailu 2, incwhichz thecalkyltmercaptarisra compoand ®f formula RSH, and the diaikyl disulph.ide
is a compaeund of formula RSOR, in which R represents a linear Of 30 branched, unsubstitnted alkyl
radical containig%"gn .10 carbon atoms, preferably from 1 Lo 6 carbon atoms, more p toforably
from 1 to 4 carB&Fatars=Process according to any one of the preceding claims, in which the alkyl
mercaptan is methyl mercaptah, and the dialkyl disulphide is dimethyl disulphide.

Take a DMDS crude containing 239 ppm of CH:5SH (these

239 ppm can give back, over time, 140 ppm of CH;3;SH in

10 the final product).

This DMDS is sent to a bed of Amberlyst® A21 basic
resin from Rohm & Haas which has been predried (5 g,
i.e. 14.3 ml), at a rate of 2000 g/h (1904 ml/h, 1i.e.
15 an HSV of 133 h™") for 2 hours and at a temperature of

20°cC.

The CH3SSH is no longer detectable by gas chromatography
(1imit of detection: approximately 2 ppm by weight) at

20 the output of the tubular reactor containing the resin.

The DMDS used in this example, which initially
contained 441 ppm of dimethyl trisulphide (DMTS),
contains 809 ppm thereof after passage over the resin,
25 i.e. an increase of 368 ppm. This value of 368 ppm 1is
very close to the theoretical maximum, which is 376 ppm
(value which 1is obtained when considering that each

mole of CH:SSH has given one mole of DMTS).



Process accof claims,inhict hete reaetion medium. to any one of the preceding the basic cat ci vstis
withro 6Process aci rding to any one ofpreceding claims, in which the basic catalyst is chosen frcn
anion exchange resins, basic catalysts in free 10 amine form, alamihas doped: with sodium oxide
and/or with potassium oxide, magnesium oxide (MgC, @nd the like, preferably the basic catalyst is an
anion exchange resin. Processforpreparingdialkyidtsuir de, comprising at least the following steps: a)
oxidation. of an alkyl mercaptan with sulphur, by gasiteatalysis, so as to obtain a first reaction crude
containing redominantly 20corresponding dial i disulphide; stripping of the 1123 formed; stfliat on of

the residual alk¥l mercabtan; di separationofheaYyproducts o
. Process for treating a reaction crude containing a

majority of a dialkyl disulphide obtained by
5 oxidation of at least one alkyl mercaptan with
sulphur, in an industrial apparatus, in which said
reaction crude 1s Dbrought 1into contact with at

least one basic catalyst.

10 2. Process according to Claim 1, in which the alkyl
mercaptan is a compound of formula RSH, and the
dialkyl disulphide is a compound of formula RSSR,
in which R represents a linear or branched alkyl
radical containing from 1 to 20 carbon atoms,

15 preferably from 1 to 10 carbon atoms, more
preferably from 1 to 6 carbon atoms, more
preferentially from 1 to 4 carbon atoms, it being
possible for the alkyl radical R to also be
substituted with one or more groups, which may be

20 identical o¢r different, chosen from halogens,
amino, alkylamino, dialkylamino, carboxvyl,
alkylcarbonyloxy, alkoxycarbonyl, hydroxyalkyl,
alkoxy, mercaptoalkyl, alkylthio,
alkylcarbonylamino and alkylaminocarbonyl.

25

3. Process according to Claim 1 or Claim 2, in which
the alkyl mercaptan is a compound of formula RSH,
and the dialkyl disulphide 1is a compound of
formula RS3R, in which R represents a linear or

30 branched, wunsubstituted alkyl radical containing
from 1 to 10 carbon atoms, preferably from 1 to 6
carbon atoms, more preferably from 1 to 4 carbon

atoms.

35 4. Process according to any one of the preceding
claims, in which the alkyl mercaptan 1is methyl
mercaptan, and the dialkyl disulphide is dimethyl
disulphide.



(polysulphides); e) final topping making it possible to eThghafe the last traces of voli.e compounds; f)
bringing the stream exiting step a), better still exiting step h), preferably exiting step c), more preferably
exiting step d), Of exiting step the el imi nation conversion of of the alkyl said alkyl casalyss enabling
Youisulphide by \disulphideto dialkyl sulor dialkyl.-pol ysuiphides; g) recovery of the dfalkyl disulphide
containing 35 an alkyl hydrodisulohide content of less than 50 porn by weight, preferably less than 10
ppm by weight, more oreferably le --than 5 ppm by weight. B.Process according to Claim 7, in which

the alkyl) mercaptan isppg(t:@yg mercaptan an thecgial | disulghide i% dimethyl disulphide. g.Process
according to Claim 7 or Claim ES3, ?n Wrie(rjéte 4 for elin natcl)ngétheoalkyic edro%fsea(ﬁ:ﬁwc}&&ggiving
diaikyl sulphide or dialkyl5dlysulphides, i e presérice of adasic cafalyst. €ar be pérformed after
step al, lel, ¢), d) mr. e)gterogenecus  catalyst with  respect to  the

5 reaction medium.

6. Process according to any one of the preceding
claims, in which the basic catalyst is chosen from
anion exchange resins, Dbasic catalysts 1in free

10 amine form, aluminas doped with sodium oxide
and/or with potassium oxide, magnesium oxide
(MgO), and the like, preferably the basic catalyst

is an anion exchange resin.

15 7. Process for preparing dialkyl disulphide,
comprising at least the following steps:
a) oxidation of an alkyl mercaptan with sulphur,
by basic catalysis, so as to obtain a first
reaction crude containing predominantly the
20 corresponding dialkyl disulphide;
b} stripping of the H;$S formed;
c) distillation of the residual alkyl mercaptan;
d) separation of the heavy products
(polysulphides) ;
25 e} final topping making it possible to eliminate
the last traces of volatile compounds;
f) bringing the stream exiting step a), Dbetter
still exiting step b), preferably exiting step c),
more preferably exiting step d), or exiting step
30 e), 1into contact with a basic catalyst enabling
the elimination of the alkyl hydrodisulphide by
conversion of salid alkyl hydrodisulphide to
dialkyl sulphide or dialkyl polysulphides;
g) recovery of the dialkyl disulphide containing
35 an alkyl hydrodisulphide content of less than
50 ppm by weight, preferably less than 10 ppm by
welght, more preferably less than 5 ppm by weight.



10 preferably after step a), b), c) or d), preferably after steps b), ¢) or d), quite particularly preferably
after step dl. 10. Use of at leabt one basic catalyst on a reaction 15 crude containing a majority 01 a
diaikyl disulphide of formula RSSR, obtained by oxidation of an alkyl mercaptan no formula Rib with
sulphur, for increasing the overall productivity of the industrial synthesis of said dialkya disulphide, 20
in which F) represents a linear or branched alkyl radical containing from | to 20 carbon atoms,
preferably fromel to 1@ earhonsatemsomore preferally from. 71, to Hrcarbon-atomss marexpreferentially
from | to 4 carbon atoms, it ngi&gnZS possible for. the alkyl. (ggq:iggl P d’ilscglpg su@ﬂ@ﬁ%with one or

more groups, which may be identical or different, chosen from halogens, amino, alkylamincy

dialkylamitacy carboxyl:&IRyiRarEEnyloky HIRGXyEArShyT RVaRbXSEikyl,

30alkoxy,mescaptoa-kvT,askystqio, alkylcarbonyhsmijno and a's gaminocarbcryl.

. Use according to

Claim nO, in which the alkyl mercaptan is;mgthylmercaptanand the dialkyl:35disulphide is dimethyl

disulphide.

step f) for eliminating the alkyl hydrodisulphide,

giving dialkyl sulphide or dialkyl polysulphides,

in the presence of a basic catalyst,
performed after step aj, b)Y, c)y,
10 preferably after step a), b), c¢) or dj,

after steps b), ¢y or d), qguite

preferably after step d).

10. Use of at least one basic catalyst on

15 crude contalning a majority of

can be

e),

preferably

particularly

a reaction
dialkyl

disulphide of formula RSSR, obtained by oxidation

of an alkyl mercaptan of formula RSH with sulphur,

for increasing the overall productivity

the

industrial synthesis of said dialkyl disulphide,

20 in which R represents a linear or branched alkyl

radical containing from 1 to 20
preferably from 1 to 10 carbon

preferably from 1 to 6 carbon

preferentially from 1 to 4 carbon atoms,
25 possible for the alkyl radical R
substituted with one or more groups,
identical or different, chosen from

amino, alkylamino, dialkylamino,

alkylcarbonyloxy, alkoxycarbonyl,

30 alkoxy, mercaptoalkyl,

alkylcarbonylamino and alkylaminocarbonyl.

11. Use according to Claim 10, in which the

mercaptan 1s methyl mercaptan and the

35 disulphide is dimethyl disulphide.

atoms,

more

more

it being
also Dbe
which may be
halogens,
carboxyl,
hydroxyalkyl,

alkylthio,

alkyl
dialkyl



