; xye3e3X 3Ul . <6T : A4 26 February 2003 " COWPOSI TI ONS BASED ON DI METHYL
‘DI SULPHI DE W TH A MASKED SMELL" The present invention relates to organic

sul phi des a cularly to dinmethyl disulphide. Di ol phi de
(DVDS) has ;mmmnmmwmm"mmaggressive snell due in part to t g¢%@é§3ﬂ¥§gof

hi ghl'y odorous ijjpukd ties and in part to the garlicky and ethereal snell
intrinsic to DMDS. This strong snell hlnders the increased use of this

product in applications such as the sull phurization of catalysts or as a
| oadi ng additive foiCOVERDSErIONS Bgsﬂmm@mmfgmy\mg[mtﬁm[pr oducts used

in these applications, such avat[Q\HA Mﬂ g des, DMDS exhibits
numer ous advant ages, in_particuylar . g{ ul phur content (68% and
non- coki ng degradati on Wd’ﬂ?ﬁ@?té“\(wn ‘\‘§‘HZ’$3“‘° desPRBAOrE | n t hese

appl i cations,p a}mlgp)rtgqq,g&ﬂ? ,ﬁi WADS is generally superior to that of
ot her product's, such as terti-al yI pol ysul phi des. However) these ot her

products have markedl y Digwthyl dulpbide (Dbﬁé“&)shaaadtrmﬂndtalggreeshmanelédﬁe er to
handl e than DVDS., A particul grly efficient apd econonic nong t he
methods for theagyheRdsnsctiabeodaSoniriRteigh oet bt ARTIcBRhot an by
sul phur accorghéaltsmeliifringa e DMDS. ThisHhf seChihabts mesnaregéa%wmfs H2S
Thi s oxidation of methyl mercaptan by sul phur, catalysed bilo gani c or

i nor gani c, hoﬁfeg@(ﬁé@a@lmﬂ%tsé‘ih@géwmwyﬂﬂ@f&gfémts Oﬂﬁ-‘dé aﬂmg@ldmtwe or

continuous co ro sul phi de and
of di net hyl @gﬁéeh'l%q%acg in?' W%}#@Jmpgﬁ&aﬂ rgdf%i }natrl\l apgf P8t er than
2. In order tmmﬁms&W;&lMﬁ:d&gMSr@hMShthmm abaftigw, impdm&halyl el ds
and a limted ﬁroductlon of DMPS (dinmeth ysul phi des wi-t.h a r.ank

greater than 2Mehsylbyecontens (S agﬁeeﬁlw%as ﬂ@sfa@tlaaer@eets (@Hea%ﬂtsant s of
whi ch
I ch are '“Cﬁﬁm?érﬂfo?éﬂd‘ﬁ&f‘eégﬁu&ﬁtuﬁ{ ﬁgegfgh%fée M er gkg&rﬁoce“

conprising two reaction regions rnterr egassi ng

regi on and f otd thaest dnb{er@raﬂusm suklabs ert-alled Ipolysulﬁhlﬂlssoﬁlghiegd:n/thﬁga d@hegood
performance in ter yi,el d and sel ECEI vity for pr ocess results

in a not insi GMIIFE Ye '&ﬁ%‘ﬁﬂﬂ loyer pdotops %\seaw@nmer&ﬁﬁ%&ﬁ%map ledlaasin 0 2*
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A particularly efficient and economical method, among the methods
for the synthesis of DMDS, is the oxidation of methyl mercaptan by sulphur

according to the reaction:

catalyst
2CH;SH + S - CH,SSCH; + H,S

This oxidation of methyl mercaptan by sulphur, catalysed by organic
or inorganic, homogeneous or heterogeneous, basic agents under batchwise or
continuous conditions, is accompanied by a release of hydrogen sulphide and of
dimethyl polysulphides (CH,S,CHj,) with a sulphur rank x of greater than 2. In order
to manufacture DMDS according to this process with high yields and a limited
production of DMPS (dimethyl polysulphides with a rank greater than 2), European
patent specification 0,446,109, the contents of which are incorporated here by
reference, discloses a preparation process comprising two reaction regions
interrupted by an intermediate degassing region and followed by a distillation region.

Although giving a good performance in terms of yield and selectivity for DMDS, the

process results in a not insignificant amount of methyl mercaptan (approximately
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4000 ppm and a very small anount of dinethyl sul phide (approxi mately 300
“ppm), originating fromthe nethyl nercaptan used or produced during the

synthesis of DVDS, being l'eft in the finished product. T 3 %@2@#@
inmpurities render the snell of the DVDS very unpl easant an éﬁg e and
this strong snell is regarded as a sigpgificant cause of difficulties during
the handling of this product. In order“to mask the snell of organic

pol ysul phi . U tent s i ficati.qn S9, 27 econmend ding a

Cer o n arUPPE ahde PG A bR b Ainelhi iyt RERRRAED: BRmer. Vani 111 n
or ethyl \aiidating froth HRORGRYI hercARBS LA drphdatlcdd dOfhg'dRSyRMES:s of Ni s pat ent
specification is nore particularly targeted at the treatient of heavy

pol ysul phiRMBS, beinlg lefs in the fingshadptaelucd Thesenartatile propyritsas| rpided ¢he Shind |
application of the nethod of thi atent specification to S. does not
allowits "Eéltf‘s'@ %de@dﬂ‘l’iﬁaﬁqﬂt9“%ﬁgﬁr‘éséévé’rﬂ“8§ﬁ'éls'?mf‘%s‘8§l efegaded ptahas now
been found;:j.k I biEd : j tion of an
odour-nas%#%gﬁggékﬁmggﬁgﬁﬁgﬂg @gfl geﬁ%uﬁ%g%gﬁggﬁasegthas a reduced
content of highly odarceder tv mask thessmelpeforgares polyselbhidss, ¥8 patknter capt an and
di net hyl sul phide, and preferably conprises | ess than 200 ppm by wei ght of
net hyl ~ mespegfieation s 1%4E! repemmespdpiddinga eestaimameantnf masking prodyshicie. |t
has al so en found .that.the nost. effective..od - MRSKI| agents.are not
those mendiametel doihdoishDEERRl s REabTk SR RNp T e RHHL hoce
chosen frQmRihd& SRR, $his PaleRENHRBIFIcAE0d B nidi8 paRRAladly thigei¥dladtheR COZRZ in
which Rl represents an unsaturated or saturated, |inear or branched

hydr ocar bdreatmgntio heay yr podysséphidesnsushras fgr £xamaple, dig-nonybpdntasulphades and R2
represents_ an upsaturated or saturated, |inear, branched or c i C

yir ocar boTheCBRBRAN TS Famethon CLAiE BRAN R ToTHion o HDLHIMRSASLE IS

Accordi ng ; : [ j LM S bl i ded a di net hyl disul phide
( DNVDS) coﬁ%glsa}lg%glﬁéggﬁgﬁm I %‘g{lédggﬁlvﬁel g ttS,b'ezr%zB gde/ist 95% of di net hyl

di sul phi de, | ess t haithadfow peerofouns thay, in nisy spepifercaidd) DMDES she dddditiddd0 ppm
of dinmethyl sul phide (DV5S) and not nore than 1% of at |east one

odour - mas Kif#g odgurmasippg pgent iy gnly sEegtis it thed dDgused bas a reduged eantert of
general far.m I ¥ r - y met hod
fmoun to & Uy bodefF < 1EBREY Such o BebGbARNRG i dinfet)

r ucl ng a reduced

cont ent  OfgulHidd, lah@ piefdtablytcoRprisésiess then DOO phd bMRightaoT ni@thylseelcimapr epar e
DVDS for use in the conpositions of the present invention. However, when

DVDS for s lgss thaneSEppm byiweightof dimethsl swlphide dt hasadserbesn foundghatgheed from

a DVDS conpri . sing. hi contents of MV and DVS tigcularl .eferred
rethod cori SLEVE Hwr A ERG Befun A GT et BenfloRBL i R RiGH e o
removi ng gg Bativt spadifieMion WRAEGRThbAS fesit Ahe EX0Irk B6kFesbOidifg el thelgegstal | on,
general ly based on renoving residual nercaptans by specific reaction of a
mer capt an foomalai onal group with a renoval agent, such as a base or an

al kene oxide in the presegeg 8{2 a base, Z]fSe w t hout effect on DMS present
in DVDS. The DMDS, thus tg‘p(gg . which preferably conprises | ess than 200
ppm of - MViaRehile RS rddf&fnR AnRAMfatdd R satufathd SthelCorbrARABS hPdGOAMBORI tion
according to the invention by sinple addition of at |east one odour-maski ng
agent . Oneconiprisivez radical estiginingdesn dfio BiiBonntimsampRl fepetseinsni s its hi gh

sul phur content (68% . Use of an excessively high anmount of, 6 odour-maski ng
agent woul epspsated of satyrated, ingaphranched gy cysbic hydiasadeasompgisiveadigel ng t he

advant age of .f:h : { mum content of odour-nmasking agents) is
t herefore és%)&télglflgf%?g%%tcﬁl;g?ﬁ@ﬁﬁgént is preferably between 0.1 and 0.5%
and nore particul arl ycogaingxb e grleyend idéntiGivihetdis preddeal sdinfetiggner al
formula (1) for use according to the present invention include, butyl

acetate, idisdnhidedDMRScompasitian eomarsing, brmweightatdeast? s ofdumsthylbut yr at e,

butyl butyrate,.2-nmethyl | butyrate or iso rat 0 I
ag e%/ at etJ g‘-hﬁlélph!?‘%b@%ﬁhx‘b 3% igg'f“eo% "l)(esf@%lrﬂ} rcﬁﬁ@@\%@ : Pe%%%gf;i/‘ I1 6%8 é%’a‘ﬁgy and
m xtures t ia{eRnfl salphidSXDMEPAdd (ot ik YhaR184 B it€ldast dh€o@siran&kidg) ageR
optionally be used in conbination with an ortho-phthal ate of general

fornmul a: (Preferatdy thedaRRM-masking agent is an ester of general formula (I) as defined

above.



26 February 2003 -4 in which each of R3 and R4, which may be the sane or
~different, represents an unsaturated or saturated, |inear, branched or
cyclic hydrocarbon-cohprising radical containing from1 t carb B f‘t ons.
Mention may more particularly be made, as a non-Liniting a‘?ﬁS’i’%yg 0
conmpound (I1), of diethyl ortho-phthal aje. A typi cal conposition of the
present invention conprises, by weight:” isoanyl acetate : O | % di et hyl

ortho-phthalate: 0.1%to d S . 99. 8% Anpt her, t ypi.cal conposition of
Che prbsent. | nvent; oknyRBrPS i ip SBrss Afie ot 4B et Gt 3

1 0. 0592- mepRybRWinl a Ridh¥EPdhten? oP30MERIMpUAGSS 8ich asMPLA BMY canbe

ort ho- pht hal at e: 0. 1% opped DMDS : 99. 8% The di et hy( di sul phi de conpositions
accor di ng tseditb@reraesBMDS$ fvasst iothercanpbsitipnepithe grdsgntanyenaoess whi ch
conprises preparing dinethyl disulphide with a_ reduced content, of volatile
i mpuri ti esHaweveidsiss DMDSSs usegn dicensepasitiosr oh Hleqyesent inventiontipat a

di met hyl dj i 1] . 1 Si i t 5% of

i ot hyl QPR S HIAD, CoihishRITER b BYMIR BB DMS o péifidliady 0 O | )

ppm of di fTEtelﬂ'MJrecmet}hbﬂdGm@ﬂﬁbsFaCﬂistitﬁﬁiQetd@lmgl.%ﬁfm&hodi aasthe @@negRwrmaski ng
)

agent is tained. The invention is further illustrated by way of exanple
with ref er eameevipgbethdVitand BN, iwhgress g ysyal methagds fon smelh geduction,| | ustrates a

| f h hesis of dinmethyl . di ' di E
Bbect 11 cat PETerANARES B i R a4 O PSR Hotibg € o HHERTRE st
i nvention, fiafflofdIP6sh With alrebiAtagentasuRhalh bhe ot ddalicenbloRfRiia ugf di met hyl

di sul phi de according to European patent specification 0,446,109 and its
puriftcati presecemfapase adi wihéntleffectat DM prasept RODBIDS di sul phi de suitabl e

for use in the conposjti of the present inveption. Wth reference to
Figure 1 of the acco#ﬁ‘ﬁﬂﬁ%’m‘%\ﬂ?ﬂ%&wﬁﬁéﬁé" F@Q WP[Q%E% 28 fPri sing a
primary re MV J I rfgtb T L : tor 1 1is
equi pped \Mﬁp{ﬁp{g pI pe ﬁlgsi‘tgﬁﬁisﬁkpgl uc%lgfi{sgltﬂgg%ﬁ)ré}@%&%?gﬁ%iglﬁgﬁ i nt roduci ng
met hyl mer aequirding am thednypénpion by sihpleladditipn o€ atisasd ohe bdeurrmaskinpeapeat. y
introducing a catalyst. The primary reactor. 1 is also equipped with a pipe
13 t hrough whi ch gasd&Mefdhe mamadvantagesaHAMDSindtsappheations sdtsthigh 1 j s

connect ed ' ViSt.em. Vi ' e in is
composed or M ERIRL ISR YOHERal S cRbREHeh SHBHRHRILIALUTLEME 0 g o,
a cool ed cejguldresti ahehd r @8al bleingBEwaiet ahus wdu€ihg tindventagd 6f @k avnay
with the H2S, to be recondensed before being renoved. A pipe 15 allows the

i ntroduct i produkt. ieimpximugzpontant of ednurdesghingagent(ntithgreforpsetia 1% bwws t he
removal of H2S. The degassi syst 2. hSeconnected to,a finishing,reactor
3 via pi pe Ui contenhin preteraily henkeen d hathd Scand iaPagtctanly RBaiuaRis and
the inlet @fpohe finishing reactor 3 to allow the Iiquid product treated in

the degasser to be fed into the reactor. The finishing reactor 3 is a
stati onary-bed tubul fuitableesters aftgenbral formohur(@xfos use accardiegymgsbe prgses| um 4

via pipe 18. The degassjng,colum 4 is equipped with a pipe 19 for

i nt roduci ng"ysHEPE ‘r&g%‘?eahﬁ?’haﬁaﬁ% 15§}y AC %tﬁ%“ﬁﬁl qqﬁgtecﬁ'l%ﬁﬁl?f'tﬁraéeer ves to
conpl etely i bl [y i bl ik f tor 3.
The dogasalng Rofras Mk FRAEHEE, & Sudb sy o e b aRsE ) 2
pi pe 21. Theetdies2indtaylboty] butyrate) iwassyhbuytas bensyl acétatched aigwss et hyl

nmercaptan for recycling back to the primary reactor 1 vja pipe 22. The
distillati dhereef apinose partigaany eraferteds The suemih masertionally R ubedidn 6 vi a

pipe 23. T Estd |1 atd _ .residual dinethyl
pol ysul phi ggrsn%(ﬁ}lgg)vmﬂo&]?@g}y I %lgtefbg%?{%%aflé#{s}ﬁi ng reactor 3 via pipe 25
or to the primary reactor 1 via pipe 26 Colum 6 is al so equi pped with a

pi pe 24 at the top for collecting di r’r&@zﬁjs di sul phi de.

COR* ()



Wth reference to Figure 2 of the acconmpanying drawi ngs there is shown a

. Sl a?plfistshovm :n Fi gyr_?_hl idn }[A/n: f:ht pi pe 2|4 IS (7:onnect ed to a jt[]ihrd . -
istillation colum 7. e distillation colum is equi Wi i pe

at the top for renoving volatile inpurities such as net h&%ergr?é’ ?QQ?Oand

di met hyl sul phide and a pipe 28 at thegbottom for renoving purified

di met hyl disul phide. In use of the above plant) sulphur is introduced into

mor capt an i &R SR RS at KO i oS Y RE salng B R HebeBU T 0

si mul t aneusdtiratdd orSadirdied, 1 iteb® BtiRRed/diecyRli® Ry drdcarbas eomprisihh rathedl 1S

SAPENEAIER MY ARV G - S

conveye . ) ed by e

i ntroduction .of.inert S Via pi 5, ¢S T ved, Vi i pe 16. After

treat ment “Pﬂﬂ'%t%lf’?‘@m_ﬁg chc?ﬁvﬁ’@&@g@abfﬂ%‘hﬁg@h‘ﬁh%ﬁaﬁﬁe fini shing reactor

f The m xt ure s theg ty;szl%z{l\%ﬁﬂ@ﬁﬁﬁish@]gﬂie%%skﬁt in?%ﬁi&n%nﬂﬁ&@s;%grwé}ght‘:[‘horder
0 renove via pipe [ as fornmed in e reactor uring e

(rj_et rogrleszi onI 01;]_ (cjii rre;hmg%mmglahﬁhi ]Eies;hbydrret hyl rmr%?pt an4t o] ﬁi ve

i met hy i sul phide. At the outlet of the degassing colum 4, the mxture

is introduced via the pidiethphortho-phthidetef i rst di sti l0Eei on colum 5, in

order to renove virtually al excess met hyl nmer an. This nethyl

mer captan can then be ret\é%ef‘;e'afvﬁf% the pipe 22 to tgﬁggf’eact or 1. At the

outlet of colum 5, the mixture is conveyed via the pipe 23 into the second

distillation colum . I y. j - d at the

bottom of the col umﬁt\}?tﬁlgrgt&glé:rag%n%c{ngﬁ%)r dJefrtﬁ)eg %?%Hﬁgﬂe;ﬁﬁ?%g%@p{l%g;y ed in the

react or 3,wéghtvi @ pipe 26, in order optionally to be recycled in the

reactor 1. The DMDS exists colum 6 via pipe 24 and may be introduced into

athird distillation colistamyl asckiatee vol atil e inpuridt08s, such as net hyl

mer capt an and di net hyl sul phide, are renoved at the colum top via the pipe

27. The purified DVDS i s>-Ethdutgbbutyratdre hott om of0-937@ col um via the pipe

28. The foll owi ng Exanple .illustrate the id}%ﬁ tion w thout

limting it. EXAMPLE 1: léeyﬁ{'ﬁgecépgé of dinmethyl disulp |}(§e according to the

process disclosed in Eur@g@gnom-pmmﬁaeci fication @946, 109 a) Equi prent:

The plant used is shown in Figure 1 as described above. b) Procedure:

Met hyl nercaptan (MV) i stopped BMIR®d |iquid into th&%%actor 1 under

pressure via the pipe 11 with a flowrate of 960 g/h. Liquid sul phur is

i ntroduced into the reactor via the pipe,10 with a flow rate of 160 g/h
(M'S = 4 nolar). Théh§ AT disuiphide edmappsiFiang fecordine Aile 8L ns 20 g of

dry Anberl. - J i sure is
mai nt ai nedXZ%ntlggéﬁ@Eg?ﬁg?grf\éfiég%}r{%%gﬁfég&&n a?ﬁf@%é?ﬁ:%%n&ir e reaction
m xt ure atdiliphide it a euceiaingnt bf velatileimphotiésoaudrgdmprap dsist oren by wei ght

excl udi ng excess nethyl ner caﬁt an _and excl udi ng HZS: DVDS 85% DMPS 15%
Thi s reactedourmaskingagert, susbihatadimgtyl disulphidecompesiion compyisiag; by pi pe 14

i der to .be t t.ed, . : ' S, i
conveyed vieiERal (R0 Aiflet I ERTRNG, 14:0 Bl S0 Hofiof HERY) el °
charge of 184 @a®fl06pymAEHikesyDsulgige PAESSRUGreitharl 198 of @BlkhQlonk $dbud® bar

relative and the tenperature 40C. At the outlet of the reactor 3) the
m xt ur e havaskieg agdnt debiginebnposi ti on by wei ght, excluding H2S and

excl udi ng excess, et hyl. ner tan. 98.5% DWPS 1.5%.The mxture is
then intr oducedﬁ}? H‘VFﬁtéorbisdﬁg%f 'pﬂﬁt@t‘iﬁe" ‘H@@%%%’%afnp e,wiltﬁr fegrae ?(]’oéﬁﬁermve t he
HZS whi ch mgmfpgﬁﬂﬁgd}dmhgsemr@ﬁ%or 3 during the retrogression of the

di met hyl pol ysul phi des by nethyl nercaptan to give DVDS. At the outlet of

t he degassFiggrecbillustratés atplent fortheisynthesisi oftdimdihybdisviphidehecpidipg t81 i nto t he
first distillation colum_5,.in order to.renove, virtuall 11 the excess
met hyl mer Bagopasn PaFFR@%%ﬁF&W“r%?‘E%bqgaW ralse 98?%)“%?%“!31@ Ppe 22 to
the introd énQ%‘%fmimeanrdeact ants into the reactor 1. At the outlet of the
columm 5, the mxture’is conveyed via the pipe 23 into the second

di still ati Pigufo? ifastrates whpting fédthe BMhsisofalimethyV ddulphidelecadingm bott om vi a

the pipe 25, in order optionally to be recycled in the reg}g,or 3, or via
t he pi pe 2Buropgampatent sppeifisaiian 5,466,188 apg iy ppaticationity prepasedipiethyl



The: DMDS, finally collected at the top of the colum 6 via the pipe 24 and
known as Ao for the olfactory tests described in the follow ng exanples,
has the foll ow ng conposition by weight: - DVDS: 99. 3% DVPS~3000 ppm

MM 4000 ppm DMB: 300 ppm 26 February 2003 g EXAMPLE 226 "F'%hfwrv@BQ%n of
t he di net hyl disul phide prepared according to the process disclosed in

Eur opean patent specification 0,446,109 The synthetic procedure is the sane
as that described in nple. |, except that {he DVDS exiting fromthe

col um 6 vflsl%vltﬂnéeﬁwﬁ?&%&vée iyihe GOUPRTIPH &f the PIFFH THEBEIPRA ot | on ol urm 7

(see Figure 2 as des%%hbn@ﬁﬁ%g\sfﬁ?%ep@?wtﬁem%cgﬁh%{g}ééﬁdgawsi fhieFeSis such as

nmet hyl nercaptan and de, are re t tol'um top via

the pi pe ZhowhheplBMOntelsingct mimary refi®ocDviioh ibatstiaed wastor NEhPpi@arld has
the foll ow ng conposition by weight: - DVDS: 99.7% DMPS: 3000 ppm MM < 100
ppm DVS: <eg@opb s eqyipped itk g pige %ﬂ/lﬁs infredeging sulphurk  pips 1d Somintrgduciag DVDS

le Aa d Exanpl " subj | f act . The 8
peopi o | nvheBa pEtehfia 33 Pk 12 M RIA A EE ol dntlleRob Bt fbcivent i n
the smel | Gtarjdie TRe pRMaBy tdaceP ThREIS fuiphédwitha piise PMRBpMtwigYEr yone al so

reported that” a garlicky and ethereal snell renmained in the B DVMDS. EXAMPLE
3 2000 pprgdsyouseiftinent af rewarvied | The primapyaireastyr Bineannestyd tnz dégdediggle) were

added to 100 of Ba epared in anmple 2. ,The.c lLete dissolution
o Ehe. varioPIeh ViRt o TSR s SSTRLD B L EOrRpOSed B & FEBeEd AP HE Sampl o
was known : . ﬁ;(f\y]lf LA i | "‘I‘Z’Wﬂ% | aced b
2000 ppm o@éﬁ?&lw‘vam Hf'%ﬁ??@‘t‘%@?‘w E%@ggy lEalnzal e %%/é"ﬁﬂl@?p Y
di ssol ut i omemaptandwkick eah bé taticd awahenith the H2SGo bEhecondensed befprebeing e was

known as BZ. Exanples 5 and 6 illustrate the preparati on of DVDS-based
conposi t i oieEoNed-hAt pipe $hallewsthsiipigodirctionof pp tesgas dntp thridraassep? aptha present

pipe 16 allows the removal of H,S. The degassing system 2 is connected to a
finishing reactor 3 via pipe 17. A pump is placed between the outlet of the degasser
2 and the inlet of the finishing reactor 3 to allow the liquid product treated in the
degasser to be fed into the reactor. The finishing reactor 3 is a stationary-bed tubular
reactor which is connected to a degassing column 4 via pipe 18. The degassing
column 4 is equipped with a pipe 19 for introducing inert gas and a pipe 20 for
removing H,S Column 4 serves to completely remove H,S dissolved in the liquid
exiting from the reactor 3. The degassing column 4 is connected to a first distillation
column 5 via pipe 21. The distillation column 5 separates most of the excess methyl
mercaptan for recycling back to the primary reactor 1 via pipe 22. The distillation
column 5 is connected to a second distillation column 6 via pipe 23. The distillation
column 6 separates the residual dimethyl polysulphides (DMPS) for recycling to the
finishing reactor 3 via pipe 25 or to the primary reactor 1 via pipe 26 Column 6 is
also equipped with a pipe 24 at the top for collecting dimethyl disulphide.

With reference to Figure 2 of the accompanying drawings there is
shown a plant as shown in Figure 1 in which pipe 24 is connected to a third
distillation column 7. The distillation column 7 is equipped with a pipe 27 at the top
for removing volatile impurities such as methyl mercaptan and dimethyl sulphide and
a pipe 28 at the bottom for removing purified dimethyl disulphide.

In use of the above plant, sulphur is introduced into the primary



26 February 2003 -9 ~nvent~on. EXAMPLE 5 2000 ppm of a m xture conposed by
wei ght of SO%isoanyl acetate and 50% di et hyl ortho-phthal ate were added to
100 g of Bo DVDS prepared'in Exanple 2. As this mixture was _liquid

di ssol ution was i mmediate at 25C. The resulting sanpl e wad0 RERHAYA90B3.
EXAMPLE G The m xture used in Exanple 5 was replaced by 2000 ppmof a

m xture having the follow ng conpositi'on by weight: isoanyl acetate : 25%

di ethyl ortho-phthalate : 50% 2-net hyl butyl hutyrate, : 15%benzyl acetate :
T006 The dir ik YigRigr [0 Emehgt Beicaban i tioduomions aive s (b eatalvhis

resul ting; I 1Rz : wer e
subj ect ed .@g&ﬂgkg%wn@}rngg i@é\!/\ﬁe%l%?t lﬁé’(':?%-{r]@o? gctégt?1 \,c?[gp %eel? ’ o%iﬁe%‘ils%%ﬂgagéﬁgl of 8
peopl e nmemémovebvia pigexEpTie @actibhasate pethp loatlersfaeasdeistoonagyeditbut e t o

the sanples a note rangi nq fromO to S according to their preference with
respect t &he feeasses2via pipe ldottbSowhichmepyie ¢linpigated bydhe idrodugtian ¢fr ef er r ed
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mercaptan to give dimethyl disulphide. At the outlet of the degassing column 4, the
mixture is introduced via the pipe 21 into the first distillation column S, in order to
remove virtually all the excess methyl mercaptan. This methyl mercaptan can then
be recycled via the pipe 22 to the reactor 1. At the outlet of column 5, the mixture is
conveyed via the pipe 23 into the second distillation column 6, where the dimethyl
polysulphides are removed at the bottom of the column via pipe 25, in order
optionally to be recycled in the reactor 3, or via pipe 26, in order optionally to be
recycled in the reactor 1. The DMDS exists column 6 via pipe 24 and may be
introduced into a third distillation column 7 where volatile impurities, such as methyl
mercaptan and dimethyl sulphide, are removed at the column top via the pipe 27.
The purified DMDS is collected at the bottom of the column via the pipe 28.

The following Examples further illustrate the invention without

limiting it.

EXAMPLE 1: Synthesis of dimethyl disulphide according to the

process disclosed in European patent specification 0,446,109

a) Equipment: The plant used is shown in Figure 1 as described
above.

b) Procedure: Methyl mercaptan (MM) is introduced liquid into the
reactor 1 under pressure via the pipe 11 with a flow rate of 960 g/h. Liquid sulphur is
introduced into the reactor 1 via the pipe 10 with a flow rate of 160 g/h (MM/S =
4 molar). The reactor 1 (reaction volume: 300 ml) contains 20 g of dry Amberlyst



possi bl e (40). The nenbers of the panel, in addition, specified that they
preferred the "fruity" note of the conpositions B3 and B4 to the

"vanilla-garlicky" note of the conpositions Bl and Bx. Cg rativ anpl es
7 to 11 illustrate the need to renpve nost of the vol atilg'?‘%!ﬁw&p&i from
the DVMDS in order to observe a significant odour masking effect. EXAMPLE 7

Exanpl e 3 was repeated (masking agent:-7vanillin) but replacing 100 g of Bo
DMDS with 100 g of the non-topped DVDS Ao prepared in Exan&e 1. The
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of dry A21 resin. The pressure in the reactor is 5.5 bar relative and the temperature

40°C. At the outlet of the reactor 3, the mixture has the following composition by
weight, excluding H,S and excluding excess methyl mercaptan: DMDS 98.5%,
DMPS 1.5%. The mixture is then introduced via the pipe 18 into the degasser 4, in
order to remove the H,S which has formed in the reactor 3 during the retrogression of
the dimethyl polysulphides by methyl mercaptan to give DMDS.

] At the outlet of the degassing column 4, the mixture is introduced via
the pipe 21 into the first distillation column 5, in order to remove virtually all the
excess methyl mercaptan. This methyl mercaptan can be recycled via the pipe 22 to
the introduction of the reactants into the reactor 1. At the outlet of the column 5, the
mixture is conveyed via the pipe 23 into the second distillation column 6, where the
DMPSs are removed at the column bottom via the pipe 25, in order optionally to be
recycled in the reactor 3, or via the pipe 26, in order optionally to be recycled in the
reactor 1.

The DMDS, finally collected at the top of the column 6 via the pipe
24 and known as A, for the olfactory tests described in the following examples, has
the following composition by weight:
- DMDS: 99.3%
- DMPS- 3000 ppm
- MM: 4000 ppm
- DMS: 300 ppm
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impurities, such as methyl mercaptan and dimethyl sulphide, are removed at the

column top via the pipe 27. The DMDS collected at the column bottom via the pipe

28 has the following composition by weight:

- DMDS: 99.7%

- DMPS: 3000 ppm
- MM: <100 ppm
- DMS: < 50 ppm

This purified DMDS, hereinafter known as B,, and a DMDS sample
A, prepared in Example 1 were subjected to an olfactory test. The 8 people invited to
this test unanimously recognized a marked improvement in the smell of the B,
DMDS in comparison with the A, DMDS but everyone also reported that a garlicky
and ethereal smell remained in the B, DMDS.

EXAMPLE 3

2000 ppm by weight of vanillin (4-hydroxy-3-methoxybenzaldehyde)
were added to 100 g of B, DMDS prepared in Example 2. The complete dissolution
of the vanillin was observed after one hour at 25°C. The resulting sample was known

as B,.

EXAMPLE 4

The vanillin used in Example 3 was replaced by 2000 ppm of ethyl
vanillin (3-ethoxy-4-hydroxybenzaldehyde). Its dissolution was observed after one
hour at 25°C. The resulting sample was known as B,.

Examples 5 and 6 illustrate the preparation of DMDS-based

compositions with the smell masked by the preferred products of the present
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sel ected fromthe group consisting of i%oanyl acetate, 2-nethylbutyl
butyrate, isoanyl butyrate, benzyl acetate and m xtures thereof. 7. A
COITpOSItIdﬂV\aUmFdI ng to daim5 or 6, in which the ester of formula (I) is
used in conbination with an ortho-phthalate of general fornula: CO2R3 0O
COZR4 (I11) 26 February 2003 -13 in which each of R3 and ~4, which nay be
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ca~rbo~ atozx~s. 8. ZOQﬁ)pmnsfaindntummpbsngbyoveﬁglmoﬁﬁo% isoanvfiiacétatehe ort ho
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for preparing a conposition according to Claiml,

EXAMPLE 6
The mixture used in Example 5 was replaced by 2000 ppm of a

mixture having the following composition by weight:

isoamyl acetate : 25%
diethyl ortho-phthalate ; 50%
2-methylbutyl butyrate : 15%
benzyl acetate : 10%

The dissolution of this mixture in B, was immediate at 25°C. The
resulting sample was known as B,.

The samples B,, B,, B,, B; and B, were subjected to a comparative of
factory test carried out by the panel of 8 people mentioned in Example 2. These 8
people were asked to attribute to the samples a note ranging from 0 to 5 according to
their preference with respect to the smell, the note 0 being attributed to the least
preferred smell, the note 5 to the most preferred smell and the notes 1, 2, 3 and 4
allowing them to classify the intermediate levels. The results are represented in the

following table:
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Comparative Examples 7 to 11 illustrate the need to remove most of

the volatile impurities from the DMDS in order to observe a significant odour-

masking effect.

EXAMPLE 7

Example 3 was repeated (masking agent: vanillin) but replacing 100 g

of B, DMDS with 100 g of the non-topped DMDS A, prepared in Example 1. The

resulting sample was known as A,.

The 8 members of the panel compared the smell of A; with that of B,

and everyone preferred the smell of B, (DMDS purified of its volatile impurities and

without masking agent) to that of the composition A; based on unpurified DMDS and

on vanillin,

EXAMPLE 8

The procedure of Example 7 was followed, vanillin being replaced by

t
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4. A composition according to any one of Claims 1 to 3,
comprising approximately 0.2% of odour-masking agent.

5. A composition according to any one of the preceding Claims,

in which the odour-masking agent is selected from esters of general formula:
R!CO,R? )

in which R' represents an unsaturated or saturated, linear or branched hydrocarbon-
comprising radical containing from 1 to 4 carbon atoms and R? represents an
unsaturated or saturated, linear, branched or cyclic hydrocarbon-comprising radical
containing from 2 to 8 carbon atoms.

6. A composition according to Claim 5, in which the odour-
making agent is selected from the group consisting of isoamyl acetate, 2-methylbutyl
butyrate, isoamyl butyrate, benzyl acetate and mixtures thereof.

7. A composition according to Claim 5 or 6, in which the ester of

formula (I) is used in combination with an ortho-phthalate of general formula:

CO,R®

@ECOZR" 10)
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9. A composition according to Claim 7 or 8, comprising 0.1% of

isoamyl acetate and 0.1% of diethyl ortho-phthalate. )

10. A composition according to Claim 7 or 8, compmsing 0.05%

of isoamyl acetate, 0.03% of 2-methylbutyl butyrate, 0.02% of benzyl acetate and
10 0.1% of diethy] ortho-phthalate.

11.  Process for preparing a composition according to Claim 1,
which process comprises preparing dimethyl disulphide with a reduced content of
volatile umpurnities and adding at least one odour-masking agent, such that a dimethyl
disulphide composition comprising, by weight, at least 95% of dimethy! disulphide,

15 less than SO0 ppm of methyl mercaptan, less than 100 ppm of dimethyl sulphide and
not more than 1% of at least one odour-masking agent is obtained.

12. Process according to Claim 11, in which the dimethyl
disulphide is prepared by distillative topping.

13. A composition according to Claim 1, whenever prepared by

20 the process claimed in Claiom 11 or 12.



