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_PRODUCTI ON OF STABI LI ZED AND DECDORI ZED ORGANI C ~ POLYSULPHI DESqq(Dm’H-

"The present invention relates to organic pol ysul phides, and nore
particularly to the nmanufacture of stabilized and deodori zed orb :
pol ysul phi des. 5 Organi c plgl ysul phi des, which can typically be
represented hy.the general formula RS[err]R _in ich n is_an I nt eger
of from2 to M&mum?mﬁ@m’p ZED m@ﬁﬂiﬁlt yt ed- _
hydr ocar byl £§ﬁ¥§{npu 2 used i n nunerous . applications such as, for

exanpl e, -presul phuri zatlhe presknt imwéntriahi Melates Moy drgaarid addition to
el astoners. Th afe also elle ext.r -Rressure and. anti-wear
additives foP q%qlgm%s’ar@%ﬁgﬁi%@r%%céq% &@diﬁ? ?njanuqf[aﬁ:gzure
conposi tion off |atlabickdtded) dnad Mddadomireed mrgpedrd palysulphiates .f or

machi ni ng netal s. Most | cat] gui re a P 1 ahi ichis
odour | es%, precipitate- r‘%ée%l%}ﬂeogﬁvs‘{waéneas’sta cel'liér)f‘h%/h ocr%-%t%\%ﬁ
However, or garepresgnked By diwe genepalerformula RS, Befjar vhilch nedstang a
mercaptan wt r I h g t egg&g ' tal yst;
t hey may al so{%%g%@_%%rgéﬁe%% oln? aarln%p,éfalnﬁ?%sul-p ureSl??lsci’IBior %/éc;ir((g)%en

sul phi de, optunsibsiitutedchydrocarkybiradicals, caxrelysed in nunerolst s
prepared in thi | ro& el > ;gﬁﬁ e ' r
nmer capt ans, \/\%@F}l%%f I ]?éll(il'(l:,l taét'o f—‘ts]lseere g%’ %%esulmmwiﬁggé%gen
sul phi dd0i s thkwdrorefiningccatalysts and adgitiomttmselastenersingTheyant

Odours--Furth@f@“ﬁfé&fexcelleﬁ@l@*ﬂféﬁeléﬁégﬁgf??%?%E%ﬁéfﬂ&eafhe resi dual

nmer capt an and hydrogen sul phide na product unstabl e,

| eadi ng to sonddibives for:lubricants, and appctherefore Iuvolyedcipitates

in the courserpf EbmMBosition of lubricating' #6imhPatEOHE F8F §O&rBLRBL! T zE
organic po hides, It is essential to renove the nefcaptan

I ysul phi des, [ enpy
and hydr ogen §H¢p%?ﬁem?§B%BhE§ Botalse Mesttappligations requdreods
processqsg forpsei¥hfphifeswhRieR! €81 Ba¥Braks82dYrecipitate-£free, clear

and stable in the long-term.
However, organic polysulphides are generally
" prepared by reacting a mercaptan with elementary Sulphur
in the presence of a basic catalyst; they may also be

20 prepared from an olefin, sulphur and/or hydrogen
sulphide, optionally in the presence of a basic catalyst.
Products prepared in this way contain or release hydrogen
sulphide and/or mercaptans, which are difficult to
remove. '

25 Hydrogen sulphide is toxic and, together with
mercaptans, causes unpleasant odours. Furthérmore if
catalytic residues are present, the residual mercaptan
and hydrogen sulphide make the finished product unstable,
leading to some degree of turbidity or the appearance of

30 precipitates in the course of time.

In order to deodorize and sfabilize organic
polysulphides, it is essential to remove the mercaptan
and hydrogen sulphide residues by suitable treatment.

Various processes for solving this problem have already
35 been described:



35 been descri bed: ' - 2-

T- washi ng the ram/polysulphlde mnth an aC|d and/ or base
solution (US Patent 5 155 275); - washi ng the raw pol ysul phi de
wi th an oxi di zi ng solution in the presence of a catalytic
amount 5 of base (US Patent 52206 439); - washi ng
the raw pol ysul phide with an al coholic or aqueous sol ution
of a netal salt (US Patwashing the raw polgsulphids )with an acid.

treating the raM/ponsuhgaégg §%§? 8018€16n206s Patent 5 155 27\bsequent

distillation (US Patent treailwg he raw I sul phi de
with an al kene - washingokhgeraw patysuiphide with amiox RGount

of . base Q&qaeaeﬁelﬁat:ﬁetp§a§ahéecaflancaealyuc amount
58-140063 and. US pat ent 2181 These processes are not
entirely Satisfactory. ° ba?ﬁe( sﬁaﬁgnﬁr§c§9§e§3?qu|re the addition of
sol vents or aguUeoUgazRi W P’Qﬁé Bﬁwc?oiyguﬂbﬁiaéUhitﬁoaﬁeﬁﬁééﬁéiié0n1
the polysul phide at the end of the trea

nment . unl es ti ne- consum ng
and expensive separatloﬁrhé@W§°&§es?é“tleﬁpPSyédme?ﬁ% ﬁ?BEe§g3| gk%an

final dIStI||atI0n Is 5 403egmam$|ve in terms of energy and |s applicabl e
only to Ilght polysulp Al kene de e toxjc
car ci nogeni c. tlng %PQWE?HbBQ iBPgﬂﬁkgléb ﬁBs@Fﬁ?ean?n a 25

single tigatnment, to re@méd&nteai@ullmtﬁmpt(as Patents8! pBori168yel to a
Lovel uhich |51 o enougl L Sl 2o ponvetgRidl) LR BTk kR0l
and - expensive netfoxlide 3h the presenceAof aceatallgticoambaatt bédund -
for stabilizing base (Japanese patent specification JP
58-140063 and US patent 5 218 147).
15 ' 'These processes are not entirely satisfactory.
The washing processes require the addition of solvents or
aqueous solutions which are difficult to separate from
the polysulphide at the end of the treatment, unless
time-consuming and expensive separation means are
20 employed. The process involving final distillation is
expensive in terms of energy and is applicable only to
light polysulphides. Alkene oxides are toxic and
carcinogenic. '

Some methods do not make it possible, in a

25 single treatment, to reduce the residual mercaptan
sulphur level to a level which is low enough to stabilize
the polysulphide; the need to carry out several
successive treatments makes these time-consuming and-
expensive methods.. '

30 - A process has now been found for stabilizing
polysulphides and reducing the residual mercaptan level,
which is.fast, uses reactants which are not very toxic
and does not require the use of a solvent or phase
nixture, or distillation.

35 _ According to the present invention there is



pol ysul phi des and reducing the residual nercaptan |evel, which is

"fast, uses reactants which are not very toxic - and does not require
the use of a solvent or phase m xture, or distillation. 35
According to the present invention there is ' :

- 3- provi ded a process for preparing-a stabilized and deodori zed
organi ¢ pol ysul phi de, which process conprises treating a raw organic

polyfulphidepMdﬂidﬂdzﬂlgﬂanuss forc priepaating @ stabjldzedcandf a basic '
catal yst and, 5 I (o] g ' esent

i nvention w Idfeor%%qb &c)ie%?é%i@ p%‘iﬂ?ﬁi)h&e 4i lwlhi.ch process comgg“i_s e

Pol ysul phi de ttressit iauty aa:c:tmdlomatd-q molysulphigenmMith ap alkylene The

organi ¢ polys aq_ifé{t arfdvention
typically sat‘#gs{gg&%e genergi EﬂH?orrru balsg[té;?:r R%n whichnis from?2
to 15 anfl eacdptforally, arsulphur |dongttch may be the same or different, is

general | y @ hydr oG oYl SSEC A nViE Tt Wi L Ao B e Bodlreh 15

may be saturated or conprise one or nore unsaturations. hese radi cal s
are general | ydet&yl, cycloal kyl or aryl - radi cal s; the aIkyI or

cycl oal kyl radical s may,bg poyyss aéuef&héudfﬁawdﬁc a6y | tHe COR')
car boxyl or carboxyllc e§¥ COOR") , carbonltrlle azonet hi ne 20
(-CR'=NR'"), imveéenkionde (- CCNR'R"), nitro, hydroxyl, al koxy, am no
(-\NR'"R"" -SiR'"[err

groups, 1éach of R' and £“8§§58E81p819§§%§hg&e %reatgﬁ 5@&%F§%n§y3$oalkyl
representing théygregent 1nvenaion1brpénablkysatégfte$ tbﬁdgemﬁrﬂhree
A koxy oS FormpdR roit ilh TG 4 06 B O €4 IPTEM ekl RE R 1 O
' and RY, which may be the same or dlfferent, is generally
a hydrocarbyl radical having 1 to 20 carbon atoms which

15 may be saturated or comprise one or more unsaturations.
These radicals are generally alkyl, cycloalkyl or aryl
radicals; the alkyl or cycloalkyl radicals may be
substituted by formyl or acyl (-COR"), carboxyl or
carboxylic ester (-COOR") , carbonitrile, azomethine

20 (-CR"=NR" '), carboxamide (-CONR"R"'), nitro, hydroxyl,
alkoxy, amino (-NR"R"') or -SiR"", functional groups, or
by aryl or cyclbalkyl groups, each of R"™ and R"', which
may be the same or different, representing a hydrogen
atom or an alkyl radical, and the three substituenté R,

25 which may be the same or different, being alkyl or alkoxy .
radicals. Preferably, R and R' ére alkyl radicals, which
may be branched or unbranched, having 4 to 12 carbon
atoms and n is from 3 to 6.

.The organic polysulphide may also be the’

30 product of sulphurization of an olefin, a polyolefin, a
polyunsaturated olefin, a fatty oil, a fatty ester or a
fatty acid. Sulphurized olefins comprise products made by
sulphurizing an olefin (for example isobutylene) or a
polyolefin (for example diisobutylene) with sulphur,

35 sulphur chloride, sulphur dichloride or hydrogen -



may be branched or unbranched having 4 to 12 carbon . atons. and n is

'from3 to 6. ' The organi ¢ pol ysul phi de may al so be the 30
product of sul phurization of an olefin, a polyolefin, a

pol yunsaturated olefin, a fatty oil, a fatty ester or a fatty acid.
Sul phuri zed ol efins conprise products nadd-by sul phuri zing an ol efin
(for. exanple isobutylene) or a pol yol efin (for exanple diisobutyl ene)
wi t h sul phur, s\@phide)l ghur cenbinggionubfhthesecprodugtser onjiienadhy

-4- sul egfg%)l od S t | ¥a in
t he presence g’“%agc cata o'a squ'l F:?‘E%%y@i: q‘;i}b 0128 gHESP hur| zedI
are natural orbe;mlmuﬂ-md s‘ﬂtﬁ)rﬂﬁﬁ@adg or synthelis OéIIFSCOF‘EFélséPQS

carboxyl i c estﬁ,&ﬁy 25 aC &b 01, REdbokyAlico R aranderdiven Egbfls or

al i phatic car and ‘unsat ur at ed esters’ or gI yceri-des. '
The fattySaci o%lig&rﬁwl@lwmleﬁ and datdy @cigisc grp@diphatig ons and are,

for exanple, PAUMMELYPIE a@idsCrand unddtlirdtied %sﬁéﬁsold&* @1y@efiqabearl c
acid, etc. The 10 sul phurlzed fatty acid esters may al S%Oe prepared from

m xtures of fathg fRtEYcacids gorerakly rantain fnamy & tom | fats

or vegetabl e OjtSms and are, for efamplEWpinitdididle Awigpde of
preparation (processes which are alread kno The

raw organi ¢ porieinehede, t 1 baoledice RkepFhparic 'hée]‘iﬁ IR i nvention
rkray be prlteﬁar edubyndrikéee {:‘attyVaéi&tds@ér?waémo B prioprichtfirom net h(r)]d

nown in the prior art conprises reacting.one or, nore. nerca Wi t
el enent ary suI’BHSFuFﬁStHS S?EEXniﬁi‘gfeﬁtmli chiag hosg °bwcija%
tha foll gW' Ng aR2mhlOFats or vegetable oil&SH + R SH + (n-1)S -> RS[err] R
+

Lerr] b - Raw polysulphide and mode of preparation
(processes which are already known)

15 The raw organic polysulphide treated according
‘to the present invention may be prepared by a wide
ﬁariety of processes. One preparation method known in the
prior art comprises reacting'one or more mercaptans with
elementary sulphur in the presence of a basic catalySt

20 according to the following reaction:

RSH + R'SH + (n-1)S — RS,R' + H,S
Processes for preparing organic polysulphides
according to this method are described, for-example, in
US Patents US 2 237 625, US 3 022 351, US 3 038 013, US 3

25 392 201, Us 4 564 709, US 5 206 439 and US 5 530 163;
French patent specifications FR 1 381 625, FR 1 553 249,
FR 2 607 496 and FR 2 635 775; European patent
specifications EP 25944 and EP 337837} and International
patent specifications WO 97/21649 and WO 97/21673.

30 The raw organic polysulphide may also be
produced by sulphurizing an olefin, polyolefin, fatty
oil, fatty ester or fatty acid, using the processes
described, for example, in US Patents US 4 937 385,

US 5 242 613 and ﬁS 5 250 737; European patent
35 specification EP 201197; and International patent



Processes f or preparing organi c pol ysul phides according to this .

‘met hod are described, for exanple, in US Patents US 2 237 625, US 3

022 351, US 3 038 013, US 3 25 392 201, US 4 564 709, US 5 206 439 and US

5 530 163; French patent specifications FR 1 381 625, FR 1 553 249,

FR 2 607 496 and FR 2 635 775; European?nuent specifications EP

25944 and EP 337837; and International %&?nt speci fications WO

97/ 21649 anFReSiFAcatiens JiP 92/3524 andﬂfé#) ¥t gani ¢ pol ysul phi de nmay

al Iso ]?ett tlor oduc]§0h@ytﬁylatwr¢zlmﬁfeé&ei¢m l@@dlﬂiﬂd;eﬁdanthéatty f

oil, fatty ester or_ fatt usi t cesse escrihe or

exanpl e, i n RRPPIEEIRR ?% é\@ﬁavg%ofysufpﬁige %32 %!%r%?ﬂntﬁ‘%&? ©737;

Eur opean pate&swhtaived 5ﬂe§hélﬁ@&lpfb&ibﬁQﬁ&ﬁTbeapdrtDYerembve@abypatent

- 5- specificajions, VI)92€ 3524 anla xg) %ﬁ i At the end

of the Peact3eFAFELRIngiRPrEEICULaR by PPBLIRE PReIPEHF SRSl phi de, - ¢ e -

gydrggen sul p&dd@ntageﬁﬁslyl ﬁﬁﬂrogehheammoﬁrmdunhnaayebe partcrlhgzuumrmvedl by
egassin in tticular an Lnert advant ageousl y

ni t rogen, g ﬁggﬁﬁﬂe°re?§y)°ggﬁﬁuﬂﬁgh d kﬁ og Bk Srgany ot her

met hod knovvn in the arg. - Treatment accoedindgr tot thet :.avenuiongofothlae

I nvention of the r aw, pol ysul phi de 10 According to the
present i nveR@NoRO1YRELphjde pol ysul phide is treated with an al kyl ene
carbongge in the - neeseasagoi:oathes pczeeéml isivedtdongpthenzhky, a

| ph b d
orcoent 15 PPAYEHLPBAURad ohETERnFea tin bRl St SHEBRBSER: 16 S

butyl ene Car?ﬁ@%@ﬁc@rdﬂbnﬁa@ihe&%tﬁimn%&ﬁ @liiilwaﬂly, a gulphald y any
conpound of ornu a:
. donor. .
The alkylene carbonate used in the present
15 invention may be ethylene carbonate, propylene carbonate,
butylene carbonate or trimethylene carbonate, and more

generally any compound of formula:

3 R®

|
—h
20 Rz—L— (cnz),,-fc R

o

N~
s 1

in which n is 0, 1 or 2 and each of R!, R?, R® and R!,
whlch may be the same or different, represents a hydrogen
atom or an alkyl radical. The preferred alkylene
~ carbonate is ethylene carbonate, a reactant which is
30 inexpensive and not vety toxic, its LDy (oral, rat)
being equal to 10.4 g/kg.

The amount of alkylene carbonate to be used
depends on the quantity of mercaptan(s) and hydrogen
sulphide in the raw polysulphide. A mass ratio of

35 alkylene carbonate relative to the raw polysulphide



ferr] 20 25 inwhich nis O, 1 or 2 and each of Rerr],

Rlerr], Rerr] and Rerr], which may be the sane or different,
represents a hydrogen atomor an al kyl radical. The preferred

al kyl ene - carbonate is ethyl ene carbonate, a reactant which is 30

i nexpensi ve and not very toxic, its LD50 {6eral, rat) bei ng equal to
10. 4 g/ kg. The anmount of al kyl ene carbonate to be used

depends on t heofjuaram t§. A1 rlertoa@ 23(lsy) asdd prediesgbdy 0.00533 bhi Belid the

raw pol ysul phi (Bss | 5 al kylene carbonate relative to the
raw pol ysul phi‘gizupq aff}} e Used’® . - 6- of

Lrom 06001: 1to 0.2:1, ivantdgeausly,0 ifthe gnantity of mexcaptgadsial |y
e use 0 Y yalaf fk%a an(s

and H2Srenui nl?l% II{ eg%(ri\g\?'v ?gg'glsﬁ L: r W Pgﬂgﬁg\%gmagylg mol ar P%t |f) z)f

al kyl ene 8ar bdntal@rrleahmv@ft@lk}hbemmaﬁbonate medatdve touile sus off

mercaptan(s) apge H@&éﬂf'&u@ﬁti‘éfgs oL m&%é‘ﬁtdﬁ(sﬁet&ﬁf'}lzg wiliapd dfed.

preferably betvveeno Non-limtin
exanpl es  of ba‘shécbal-ﬁl lygt:‘sea%a%% 1 and 1031, preferably between 0.9%1

and 2.5:1.
Non-limiting examples of basic catalysts usable
10 in the process according to the invention which may bg
mentioned are: ’ N '

- amines (such as triethylamine or any other
primary, secondary or tertiary amine), ammonium
hydroxides, alkanolamines,

15 - mercaptides_or alcoholates such as R5SNa,
- R°ONa, calcium or barium phenoxide, the compounds
RS0 (CH,CH,0),Na, R®S(CH,CH,0),Na or a catalyst comprising a
mércaptan and an alkenoxide with an alkaline base (see
French patent specification FR 2 607 496, the content of
20 which is incorporated here by reference), wherein R® is
an alkyl of cycloalkyl radical and m is an integer from 1
to 15,
- metal hydroxides such as LiOH, NaOH and KOH,
- metal oxides or metal salts such as Na,0,
25 K0, MgO, NaHCO;, Na,CO; and CaCO,;), which may be used as
they are or fixed on a support (for example an alumina or
a silica}, | '
- zeolites or hydrotalcites,
- aluminas, titanates, silicas or mixtures of
30 these compounds, optionally modified by alkalis or
alkaline-earth bases, and

-basic anion-exchange resins such as, for
example, resins based on styrene/divinylbehzene copolymer
functionalized by primary, secondary or tertiary amine,

35 quaternary ammonium, guanidine, amidine groups or a’




10 in the process according to the invention which may be menti oned

Tare: - amnes (such as triethylamne or any other
primary, secondary or. tert iary amne), anmonium hydr oxi des,
al kanol am nes, 15 - nmercaptides or al cohol ates such as R5SNa,

Rl err] ONa, cal ci um or barium phenoxi de, 47he conpounds
Rerr]OQCHerr]CHerr]OJ[err]Na, Rerr]S(CHerr]CHerr]OJ[err]Na or a

catal yst comuomingitdon of timseaptraupand an al kenoxide with an al kaline
base (see French at ent | f| on F 6 6 ntent of 20
whi ch is incorporated aﬁ'&fsgr &)e m&?’ %r? &E: ?‘% Qﬁ thd an al kyl
or cycl oal kylpreazﬁnmé mch rao]srent iswclhgers Wader}y an alcph015 carbon

bxrgégl O?ydr dasréif% 5 suc aﬂ%ﬁﬂe&?‘- dﬁ%lig_'lﬁo ﬁ“ﬂ} MO, Nchq-e?‘rBi[al

Na[err] & err] and CaCfhes rl}a)sm/\/rnaﬂalmt lef tﬁ@lmsent 1rw|w§t1@mmry fixed

on a support éfé@ﬁ%?lecgoﬁhﬁ{éﬁhﬁ? He raw pd;ilﬁ,%f This

zeolites or as, t| tanat esS shlel i cas
or mxtures o¢a580 in tpesstel cwleou wien dihe mm;icm)dm iV{h:i-Qiy thiecalaws or

al kal i ne-eart i i ns
such as, for &Pﬁéﬁf% f‘&&' ls s siljhess zaes(%a on styre% 3’&\“ n e%@lerf'g?

copol ymer is n¢t|nsepmtedeﬁr¢w the reaw  pekymnkphide 'ltlzer thagde ami ne,
3;5 quaper ”%I &1 %ﬁ'ég)@ a%i-géél’?t ﬁ%&‘l@folgr&é'fsaféo aloe add?d to

r’—
_~

he catal yst nmay be .
used as it isthe rﬂwmelysulplpi %ence of a sol vent such as water, an
al cohol , car bon di @HéthéﬁnQroﬁnb’agiéeéaﬁé!liré@'ﬁa§0+é{@§'twith1n

wide limits. Generally, the catalyst is used in an amount
of from 0.001% to 50% relative to the weight of raw

15 polysulphide, and preferably 0.05% to 25%.

Preferably, the basic catalyst used comprises a
mercaptan and an alkene oxide with an alkaline base, or
an anion-exchange resin. In the former case, the amount
of catalyst is advantageously from 0.601 to 10%

20 (preferably 0.05 to 2%) relative to the weight of raw
polysulphide. When an anion-exchange resin is used, this
amount is advaﬁtageously from 0.1 to 50% (preferably 1 to
25%) relative to the weight of raw polysulphide.

The process according to the invention may be

25 carried out in any suitable equipment. It is
advantageously the equipment used for preparing the raw
polysulphide. After the alkylene carbonate, and
optionally the basic catalyst, has been added to the raw
polysulphide (or vice versa), the mixture is stirred at a

30 temperature of about 15 to 150°C (preferably 50 to 120°C)
for a period of from 2 minutes to 10 hours (preferably
from 5 minutes to 5 hours).

In certain cases (in particular for certain
trisulphides such as di-t-dodecyl trisulphide or di-t-

35 nonyl trisulphide) and if the alkylene carbonate on its



5 The basic .catal yst of the present invention may al ready
"be contained in the raw pol ysul phide. This is the case, in particular,
when the reaction by which the raw pol ysul phide is synthesized uses a
basi c catal yst which is not separated fromthe raw pol ysul phide. The
basic 10 catal yst of the present inventon may al so be added to t he
raw pol ysul phi de. The anpunt of basic catal yst may vary

Wit hin wickn |dasist notGeddioal Ithe residued| percaptagedieval akoahgunt

of from 0.001 0 e t I | ghi de, . and
o et erably 0. d%%ﬁ{"%%g ;étatén\b%gtn 4Re my BQ g&rgﬁeé’gééﬁg g8l use! af R

used conpri sesertain am\%tpt%fn aq i Lphua] I@@ﬁ@roipdémfﬁyaﬂl’&bkﬁhﬁne base,

or an ani Fﬁ@,{@ s | In the fornmer case, the anount of
catalyst is acjva ageous |y fromO 001 to 10% 20 (pr eferabl 0.05 to 2%

relative $0 the wei ght Jfhe ssilphur denors mayhbge s TafiBnABY- £2&Range
resin is used, licl.f\.'u’?d beadargwuefsétca/qnto&g%wsalﬁgahﬁ%%%wsmpﬁ@%e
(preferably 1t 25 /é relative to the wei ght raw % ysul phi de.

The process ac’é@?ﬂ%g“t‘b"tm@?‘f— AR W%é’%m° g‘t?t in any

sui tabl e equi pIpEtertéd §ulphur dShiYl ageo mwuamwedw&ed for
preparing the raw ysul phj de. After the aHﬁéle e carbonate, and
optionall'y theP%%Bﬁéu%EPhﬂ?SQndrﬁéfﬁmﬁﬁp¥&hRﬁPQQ§q pol ysul phi de

(or vicejgersa), the m xifrenhéssel iﬁ\iﬁdi&ioﬁ wed ﬂseweaoinaaﬁout 15

mnutos to 10 FBERS ofr FRLPhuR,donof Hidrree ko, e T polymprid °

In certain casgg €rbmpotii €ol a(2for (prefé@rably 0:1 tto snum)dasusluch as

01 Kyl ene: car boHeRErBaLY; S used: 1e the Silhul ‘45RO USE AT 1Ne

organic polysulphide, a mass ratio of sulphur donor
15 relative to the raw polysulphide of from 0:1 to 1:1

(preferably 0:1 to 0.2:1) will generally be used.

_ The sulphur donor may be added before, at the
same time as or even after the catalyst and the alkylene
carbonate. Addition of the sulphur donor and alkylene

20 carbonate simultaneously is preferred. The mixture is
stirred at a temperature of about 15 to 150°C (preferably

50 to 120°C) for a period of from 2 minutes to 10 hours
(preferably 5 minutes to 5 hours).

The finished product may then be purified if
25 necessary. This can be done using the conventional
separation methods such as distillation or filtration.
The process of this invention may also be
adapted for continuous production.
As it has been described, the process of this
30 invention has the effect of reducing the level of
residual mercaptan and H,S to a level low enough for the
polysulphide to be deodorized and stabilized.
The following examples illustrate the invention
 without limiting it. Unless otherwise indicated, the

35 percentages given are percentages by mass.



own does not allow the residual nercaptan |evel to be reduced fast
“enough, it nay be advantageous to use a certain anount of a sul phur
donor in synergy with the al kyl ene carbonate. 5 The

sul phur donor may be sul phur (in any form i quid, bead, powder, etc.)
or an organic pol ysul phi de havi ng 4-9r nore sul phur atons per

nol ecul e. The preferred sul phur donors are sul phur, di-t-dodecyl

pent asul phi de and di -t -EXAMPLE) et eEndndﬁaia‘.orﬂ(bf di-t-dodecyllf the sul phur

donor used is I I, . SS, rati o of r__dono r relatlve to the
raw pol ysul pkﬁ‘?sjt\’g“@ph’o&leﬁ?%‘ﬁwp £ fEeree (5; é’:ih "™ o 0.1:1) will
general |y be gHefshihg Wit leEiIerntd edrbiitite a:yamomogeuucgml C

pol ysul phide, a nmass_ratio of sul phur donor 15 relative to the raw
pol ysul phi de @At2}¥#i®: 1 to 1:1 (preferably 0:1 to 0.2:1) will

general |y be used. 8.08 kg of tﬂiits‘d P%r@w@nr&ahﬁoa@ G ore,
at the sane tinme as or even after e catalyst_ and the al ﬁlene

carbonate. Adhigndd eptahystupbkained by %ﬂﬂc%&ﬁglﬁﬁﬁPQRF it an,

si mul taneouslathgwﬁef 8k18€. aﬁaesaaxwrﬁyaﬁoxlde aéécbfdﬂdg ato aHenperature
of about 15 to 150[err for a period of

a
from 2 m nut eBXPEe38 ﬁ%ﬁFgg bed 1“(5%%?€Pa5?9e%tn§ﬂﬁ? g %é%?%ours)
The finished produgb7maget herebenpuodiced ihtadSa 2mer£eﬁargtairﬂm@ssan be

cone, US110, { NE oM RILLRRE! comnegs S5PRReL STalEL 1205 R e RofLg L L2 0"
adapted for cegtphugUwepeodddedodver a period of onéshotrhts thken _
described: {NgRkOeE gt Yol nieen EXCOBSE"pRSsFUERBH! oot 0f reduct g,
pol ysul phi de- b@nltanﬁmw zstbatdnttiali reledse of st gas tool; pllace
ol om0, XS e i bl "SR, ey oL BRUBpheTIERE U o,
mass. 15 was passed ‘through the mixture for one and a half hours
in order to remove the majority of the residual H,S.
- At the end of this operation, the raw
polysulphide obtained contains 0.25% of mercaptan sulphur
(determined by poténtiometric titration ﬁsing AgNO,) ,
20 which corresponds to 98% conversion of the initial
mercaptan.
80 g of ethylene carbonate (corresponding to
1.2 mol equivalents relative to the residual mercaptan)
is added to the same reactor in a single operation at
25 90°C. Significant release of gas takes place. After one
and a half hours of stirring at 90°C, the mixture ‘is
cooled and filtered to give 9.9 kg of finished product
(more than 99% yield). Analysis of the finished product
shows a mercaptan sulphur content of less than 10 ppm.
30 The product is stable, did not contain H,S, and no

precipitate appears after 3 months.



- 9- EXAMPLE 1: Preparation of di-t-dodecyl

“pol ysul phi de having on average 5 sul phur atons - finishing with

et hyl ene carbonat e by honpbgeneous catalysis 5 8.08 kg of
t - dodecyl nercaptan and 60.6 g of a liquid catal yst obtained by
reacting t-dodecyl mercaptan, et hyl d@e oxi de and sodi um hydr oxi de
according to the process described in French patent specification

FR 2 607 496 were intrEBHXAMPIE| 2t oPrepdration of alintteslodaryl steel reactor

connected to a flar f so ed over a period
of one hour tBOtKEY iph"dﬁl E‘gﬂgﬁg\/\m'cﬁvﬁﬁ§gﬁeatg‘gﬁ%o‘¥€(ﬁ l:eiir r i C and stirred
conti nuously. £pulshafl F{ aithcethgtee theEbohdtgaby thetepbgamous and, after

30 mnutes, a strong flow of -methane (200 1/h) 15 was passed through the
m xture for of@tad¥sdshal f hours in order to renove the majority of

the residyal Herr]S.  a mixture of 8.08 kBeoengd- dédéBYE REEEEHLON, ahidle T aw
pol ysul ph| de obt ai ned contains 0.25% of rrerca t an suI %ﬁaer m ned
by potenti onetdd& & iaf AT LystRy AAINEPBr pEFR arzge rﬁ)ﬁ (%:W%E% ¥ to 98%

conversi on of gy idtd 'l-ﬁias) is H&lt@apitanso C while being sBirgedfirtlyl ene
car bonat e (correspondln

qei wvalentir hatlv?tothe
resi dual mer c#fh drijtre s a‘&leﬁfdéd: FFBCPB‘Q‘EF pd h
operation at 2b 56 9 ofSifilighaain bélaaafamf ag'éSthéhesmni:edaceAf beerone

71,2, nhg oo LS 41k HasloLS, ara T i o s B8 £F
Anal ysi s of tmeieauédleshd)rmtaﬁsposed ofhdus therflaxet.aAfEelrphur cont ent of
:Oreza :)Ih? gt éoagg@d%mé‘f?%g h% F%f mest é[naeblﬁ’ood'l(}hqog.scggts@eﬁ @?éou%d no
the mixture for two and a half hours, in order to remove
the majority of the residual H,S.
15 | At the end of this operation, the raw
polysulphide obtained contains 0.32% of mercaptan
sulphur, which corresponds to 97.6% conversion of the
mercaptan introduced.
_ A 50 g sample of this raw polysulphide taken
20 without catalyst is inﬁroduced into a cooled 100 ml
three-necked flask. 5 g of Amberlyst®.A21 resin and
0.52 g of ethylene carbonate (EC) are added thereto at
60°C. After stirring for two hours at this temperature,
the mercaﬁtan sulphur level is less than 10 ppm and the
25 finished product does hot contain H,S. The product is
stable over time (test 2 in Table 1).
EXAMPLE 3: Comparative
The raw polysulphide (50 g) described in
Example 2 is heated to 90°C in the presence of A2l resin
30 without ethylene carbonate. After 2 hdurs, the residual
mercaptan sulphur level is 1200 ppm and is not stable
(test 3 in Table 1).
The raw polysulphide (50 g) described in

Example 2 is heated to 90°C without resin in the presence



-10- EXAVPLE 2: Preparation of di-t-dodecyl

“pol ysul phi de havi ng on average 5 sul phur atons - finishing with

et hyl ene carbonat e by heterogenous catalysis 5 A m xture
of 8.08 kg of t-dodecyl nercaptan and 808 g of Anberlyst A21

i on- exchange resin (marketed by Rokhl-and Haas) is heated to 90[err]C
whil e being stirred in a 28 litre stainless steel reactor connected to
a flare. of20562kg oif sthyllenei cavbavaternRitert Behounsr auéldovver 10

a period of @ NOYh . nt H | eased and
i s disposed 0 Ny #ﬁg §F§5§&5 bﬁgba%%gﬂ 6eg%%u§§sg%§lFlo%P8fp ﬁ'thane (200
1/h) is passdtestr dugm Tabletﬁém xture for two and a half hours, in order

to renove the majority of the residual Herr]S 15 At the
end of this operation, the raw pol ysul phi de obtai ned contai ns 0.32% of
mer capt an sul phur, which corresponds to 97.6% conversi on of..the

mer capt an i ntroduced. A 50 g sanple of this raw

pol ysul phide taken 20 w thout catalyst is introduced into a cooled 100 ni
t hree-necked flask. 5 g of Anberlyst[err] A21 resin and 0.52 g of

et hyl ene carbonate (EC) are added thereto at 60[err]C. After stirring
for two hours at this tenperature, - the nmercaptan sul phur level is

| ess than 10 ppm and the 25 fini shed product does not contain H2S. The
product is stable over tine (test 2 in Table 1).

EXAMPLE 3: Conparative The raw pol ysul phide (50 g)
described in Exanple 2 is heated to 90[err]C in the presence of A2l
resin 30 wthout ethylene carbonate. After 2 hours, the residual

mer capt an sul phur level is 1200 ppmand is not stable - (test 3 in
Table 1). The raw pol ysul phide (50 g) described in

Exanple 2 is heated to 90C without resin in the presence
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EXAMPLE 4: Preparation of di-t-butyl trisul phide A

-m xture of 135 g of t-butyl nercaptan (TBM 5 and 1.69 g of the liquid
catal yst described in Exanple 1 is heated to 65C in a 500 m gl ass
reactor fitted with a cooler to O[err]C. 43.5 g of solid sul phur are

t hen added over a period of 35 m nui®s and under vigorous stirring.
The stirring is continued at this tenperature for 10 90 m nutes, then the
tenperature is increased to 100[err]C and nitrogen is passed through

the reaction mxture w Vi gorous _st.irri f.on _. I nut es.

At this stage, the resi%a&%&ﬁagﬁ%ﬁﬁﬂr ot i Itevél in the raw

pol ysul phi de #xdisulplddehi ch corresponds 15 to a TBM | evel of 3.5% by
nass. The raw pol | phi de J hen .treat ed wt g

of ethyl ene carbonate &t '@waej é/tsélﬁtgarﬁﬁ ;'%”&yéaﬁ?r&ap&%‘ rh%M;t akes

pl ace, amd t hirkd CEA6®E Sy &t etha3Qiguild esatadliystogiescribed 4 Exanpdes ad :
t hrough the m xture v&th Vé'gpéo,us 2 Std rriﬁn?%. After ZPC{_H:rs at.t%‘oggrr]c,
the product i*S f$3EeRLO X3 iy mYihaEs 18F EAEE G G

obt ai ned whi cdodBer. to 0% abd®. Duperof i sl ihsulphir @Ere here sidilead |

mer capt an sul phur. Igvg% é‘i Ies‘g VPLE

5: Conpar at i V&'%5 @ Perio HELY %%gﬁ%%wcﬁ%eﬁb%?rﬁ%secf tirednde e 4
is  heatEhefstitningnils acdmt inbedrat dthbd|emperabuer fidre sanme
ConL b A0 e o TR, et L SAAPERNOFS o DBESRbacs o TGO B
(2600 ppm anandheiprogent ismassedathEGuQMsthefmactmIn.lixture with
O o La0Pb8 B ok £90°DA mipgeed! IS phCE
described in Exanple 1 Btethisrstiaged the residual mercaptan sulphur

level in the raw polysulphide is 1.27%, which corresponds

15 to a TBM level of 3.5% by mass.

The raw polysulphide is then treated with 7.7 g
of ethylene carbonate at 90°C. Substantial release of gas
takes place, and this ceases after 30 minutes. Nitrogen
is then passed through the mixture with vigorous

20 stirring. After 2 hours at 90°C, the product is filtered.
A limpid, virtually odourless liquid is obtained which is
stable over time and in which the residual mercaptan
sulphur level is iess than 15 ppm.

EXAMPLE 5: Comparative

- 25 The raw polysulphide obtained in Example 4 is
heated for two and a half hours at 90°C under the same
conditions as in Example 4, with nitrogen being passed

- through but without ethylene carbonate. The mercaptan
sulphur level remains high (2600 ppm) and the product

30 obtained has a foul smell.
EXAMPLE 6: Preparation of di-t-dodecyl
trisulphide

404 g of t—dqdecyl nercaptan and 5 g of the

liquid catalyst described in Example 1 are introduced



-14- into allitre glass reactor. The mxture is. heated to
"110[err]C and stirred continuously. 60.8 g of sul phur powder are then
i ntroduced over a period of 15 m nutes. A substantial amount of H2S
gas is released. After 5 20 mnutes, a strong flow of nitrogen is passed
t hr ough the mxture for one hour, iflderder to renove the mpjority

of the H2S. After this operation, the raw pol ysul phide
obt ai ned cont &hhe a. 31%ibfenglaapt veastophuPhe deixtwrechs eated to

potentl omet [ §ahet BhtCBeizkld é\?h‘ﬁﬁﬁ&ﬁ%ly?oéé%lf)&r@f MSg1phur 'Soiioe
conversi on of tia g of_‘ethyl ene
car bonat e (coarespbnnldgtrgduced QVesB ﬂDPeEHeﬁvafeh§sm$%¢E§$veAto t he
residual mercapibaihntial SRt bENns Gk ofs SRUNedOwivieer e added to
t he sanme 15 reactor 1n a single o Zration at 110[err] C. A SI nlflcant
anount of5 gas 200s Mangeseda AtrendofdounafanphregaBuis Bassed throwghg

110[err] C, thepy gtf]'*rt%ﬂes 020 ABUr, ! h.hebfaer to réﬁéﬁéstﬁeoﬁ\ajbﬁlty

fini shed product OWs a mnercaptan sul phur | evel of less than 9 ppm
The product i ®&tths 8520 does not contain H2S and no precipitate appears
after 3 months.  After this operE%ﬁUBLEtﬁe Gﬁﬁpﬁbmysuﬁphlde

The ram/polysulphlde of the previaqus exa

with 27.5 g ofkRiadneshentdidfale 52% © P@SFPQ%EPABLPE J(.Sgt
equi val epgs ralyatd d&fériﬁ.dnhéi:rlc tlﬁmlwxahsrmrgcam@@), veblwedpondimg any

sul phur donor. little I s rel.egse After 10
hours of sti rrt’r"hggooﬁ wge 35’(,9 nits % F}?ré‘ﬁ‘b’lté& abl & nitrogen

stripping, the residual 18% gmwmwlmoda@eel(mrwpbhmgetbhan

0,
0.5%and the 1.08 éfqg§&1¢§iég¥s réiatlve to the residual mercaptan)

at 110herr]C

mixed with 9.6 g of sulphur powder were added to the same
15 reactor in a single operation at 110°C. A significant
amount of gas is released. After one and a half hours of
stirring at 110°C, the mixture is cooled and filtered.
Analysis of the finished product shows a mercaptan
sulphur level of less than 9 ppm. The product is stable,
20 does not contain H,S and no precipitate appears after
3 months. -
EXAMPLE 7: Comparative
The raw polysulphide of the preVious example is
treated at 110°C with 27.5 g of ethylene carbonate
25 (corresponding to 1.5 mol equivalents relative to the
residual mercaptan) without adding any sulphur donor.
Very little gas is released.
After 10 hours of stirring at this temperature
with appreciable nitrogen stripping, the residual
30 mercaptan sulphur level is still more than 0.5% and the

product is not stable.



CLAI M5— 1 A process for'preparing a stabilized and

-deodor i sul phi de, which process conprises 5 treating a raw
or gani jm gm HN" li"“vl h an al kyI ene carbonate in the presence of a
basi c . A process according to Claim1, in which

t he al kyl ene carbonate is a conpound of -¥Ser nul a

R3 [err] 15 in which nis O, 1 or 2 and each of Rerr],
Rlerr], Rerr] and Rerr], whichgﬁﬁlﬂﬁathe sane or different,
represents a hydrogen 20 atom or an al kyl radical. 3. A
process according to Caim1l or 2, in - which the alkylene carbonate is
et hyl ene carbonat e. 1. A-procesa for BFQEé§Gn§céo$§ﬁggliGedn9ndne of

tcjoalt Hg rlaw po??fgﬂ? ﬁégeéﬁ’lﬂgﬁg %ﬁl%ﬁ&h@ fghiEﬁ ?EE%EEQecﬁﬁbPQEQEe 25 A

process5accotaeﬂglﬂg @IEﬁW\QrGﬁﬁlﬁhPQHYSUlphlﬁﬁewﬁﬁbsaﬂaFlBYéﬁnﬁhe alkylene

carbonat e tOcSPSoﬁéﬂb in thBOb¥&dkeRbeIBf & BSEW%eEaQaQQQtl and 0.1:1.
6. A process accord g to any one of Claing 1 30 in which_ the
|-

mol ar ratio of the aIk enePcRFRGREFe accordipg Fﬁecéaﬁpo# t A8 Whigh

quantities othBERERRLAAES La?Bdnate ishudcoapdund R @:@rﬁm&ent in the raw
_ pol ysul phide is

R R3
10 L -
. R2— ‘ - (cHz)n—c——R‘ . .
o\ /o
C
15 g
in which n is 0, 1 or 2 and each of R}, R?), R*® and R,
which may be the same or different, represents a hydrogen
20 atom or an alkyl radical.

3. A process according to Claim 1 or 2, in
- which the alkylene carbonate is ethylene carbonate.

4. A process according to any one of Claims 1

to 3, in which the mass ratio'of the alkylene carbonate
25 to the raw polysulphide is between 0.001:1 and 0.2:1.

S. A process according to Claim 4, in which
the mass ratio of the alkylene carbonate to the raw
polysulphide is between 0.005:1 and 0.1:1.

. 6. A process according to any one of Claims 1
30 to 3, in which the molar ratio of the alkylene carbonate
to the sum of the molar quantities of mercaptan{(s) and
hydrogen sulphide present in the raw polysulphide is
between 0.5:1 and 10:1.
7. A process according to Claim 6, in which

35 the molar ratio of the alkylene carbonate to the sum of

&



_betmeen nd 10: 1. 7. A process according to Caim6,
] n v\/m Ch(”liﬂﬂ r’m’ummﬂﬂl{ atio of the al kylene carbonate to the sum of

, ities of nercaptan(s) and hydrogen sul phi de
present in the raMIpSIysquhlde is between 0.9:1 and 2.5:1
8. A process according to any one of Claléas 1 5 to 7, in which the basic
catal yst is used in an anount of from0.001 to 50%relative to the
wei ght of rawthe molalry suamtiiddes of mercaptan(s). and ydwegsn according to
Claim8, in Si; a fof 0 05
(0 10 2501 eugl{ﬂnlh\}éiet g&{é%g%\%e iﬁh%ﬁE !rX& mpbiygﬁfgh%&%a{]s APothe 0142
A process accamd g S:d .any one of d ai m; 1 to 9, in which the basi c

catal yst conprises a nergapt n ng.,0 th | { ne
base. TER o procesdcBlALAG o Eh ol ! O Ay Al L

the catalyst itw ikedn whircharthenbasticf cepdystl1isoused in anrememWeofo t he
wei ght of rawmﬁ:%r%%'dﬁl 50% relative to gﬁ% wliBheC8gSragcording to

Claim1l, in e catalyst is used 1n an"anmount of from0.05 to
2% rel at |Rﬁe1§t%1191e1% ght of raw pol ysul phide. 20 13. A
process according to anygone Pfp/d A akcordingt ®0%c1ainVli, Cﬁnt hﬁléﬁs' c
catal yst is an ani on-exchange resin. process

accordi ng to Cfhe hasicieatmivst is usthéﬂbéPaPP9Pn¢s°§S§H°Pn aﬂsaﬁﬁunt of
from0.1150-5006@5re1d€l v i t® tre Wit gt GH rQhe DRAVyRANPRYLRNI de.

15. A process according to Caim 14, 1n which t he catal yst is used in
an afount of from1 to 259 A Procass jaReanding the@git oge pPinClaims

polysulphide: to 9, in which the basic catalyst comprises a mercaptan
. and an alkene oxide with an alkaline base.
" 11. A process according to Claim 10, in which

15 tﬁe catalyst is used in an amount of from 0.001 to 10%
‘relative to the weight of raw polysulphide.

12. A process according to Claim 11, in which
the catalyst is used in an amount of from 0.05 to 2%
relative to the weight of raw polysulphide.

20 13. A process according to any one of Claims 1
to 9, in which the basic catalyst is an anion-exchange
resin.

14. A process according to Claim 13, in which
the catalyst is used in an amount of from 0.1 to 50%

25 relative te the weight of raw polysulphide.

15. A process according to Claim 14, in which
the catalyst is used in an amount. of from 1 to 25%
relative to the weight of raw polysulphide.

16. A process according to any one of Claims 1

30 to 15, in which the treatment is carried out at a
temperature of from about 15 to 150°C.

17. A process according to Claim 16, in which
the treatment is carried out at a temperature of from

about 50°C to 120°C.
35



_16 A to any one of Clains 1 30 to 15, in which the
“treat g@m !i”:m ﬂt at a tenperature of from about 15 to

150[ err 17. A process according to Caim16, in which
t he treatnent |s carrled out at a tenperature of from about 50[err]C
to 120[err]C. 35 -17- -17-

18. A process according to any one of Cains 1 to 17, in which the

duration of the treapnéﬁb i & bsonesn accorgingnDOesnannQOOﬁoolsims 1
19. A pr 0‘365%0"’101@10r thg:g&g;hgt%”ﬁ%%?gwn"‘@lfc Bne trEQEm%{:aik OPeflhiebheat ment

is between 5 m nut'es , rocess
accordi ng t o2aminygtesopnd di0mhours. to 19, in which the treatnent is also

carried out in the 19pre%?%&%c@%saa%%h&ﬁ&hngﬂoblaiﬁ 18, in which?l. A

process according to C aim 20, he sul phur donor 1s sul phur
or an oryani hsoldatdernget treaﬁg\gnﬁg 1a§t b|e§H§Fn45sH‘I1E}HGPSaF§#B5per
nol ecul e. hours., 22. A process according to Claim21, in which

t he sul phur donor is sul phur and a nmass ratlo of the 15 sulghur to_the
raw pol ysul phi de of frd¢m-0: P @Fagess) acgording, Lgjany one of Claimsyd A

process accorgy nd,t ArChwiiB?Zhd trddtelent is HsoRETridld Qudf ibhensul phur
to the raM/pIH¥suI hide is from0:1 to 0.1:1. 20 24. A
process accor Q%iansLPhYT \Ganar - t he sul phur donor is an

or gani ci@ol ysul phl de USEX, i TA Process HEJUREiMPW /01340 @0),S Unpihdehrass

ratio of fromOlt 1:1.

sulphur donor 'is sulphur or an organic polysulphide .
having at least 4 sulphur atoms per molecule.

22. A process according to Claim 21, in which

the sulphur donor is sulphur and a mass ratio of the

15 sulphur to the raw polysulphide of from 0:1 to 0.2:1 is
used.

23. A process according to Claim 22, in which
the mass ratio of the sulphur to the raw polysulphide is
from 0:1 to 0.1:1.

20 24. A process according to Claim 21, in which
the sulphur donor is an organic polysulphide used in a
sulphur donor/raw polysulphide mass ratio of from 0:1 to
1:1.

25. A process according to Claim 24, in which

25 the sulphur donor is di-t-dodecyl or di-t-nonyl
péntasulphide.

' 26. A process according to Claim 24 or 25, in
which the sulphur donor/raw polysulphide mass ratio is
from 0:1 to 0.2:1.

30 27. A process according to any one of Claims 1
to 26, in which the raw polysulphide is of formula RS, R’
in which each of R and R', which may be the same or
different, represents an alkyl radical having 4 to 12

carbon atoms and n is from 3 to 6.
35 '



25. A proc to CI aim24, in which 25 the sul phur donor is
*di -t-dodec mﬂﬂnﬂon H pent asul phi de. 26. A
process ac 24 or in whi ch t he sul phur donor/raw

pol ysul phi de mass rat|0|s fromO:lto 0.2:1. 30 27. A
process according to any one of C ains 18- to 26, in which the raw

pol ysul phide is of fornula RSR in md&'rph each of R aanhg\};

be the same or di 4% er hiPTIEFL AFAA LR B AL & 0 a'r’r§‘54 o 12
Cc’ilgbon atoms g8d19, i snfwlkitl tike olydulphide is tert-nonyl or tert-

ess accordi,nq to a n o Clal ms 3
to 19, in V\h|§ﬂd?ﬁ¥1p89§¥§% 84 OFf e‘??rmch%y]ort‘fr%‘&p% * dodecyl
pol ysul phide, or tert-bgdyl Arpﬁud:@&u; deéccording to any on@Df Alaimeess

according to gny,oneg _of ,C whlchthe ul phide is
tert-do‘dgcyl 387 ¢s ?ﬁi’sb?p?d‘ﬁ‘éh the Poiysgfphlge o%cpcg%é/ cording to

Claim1 tetibalphidall y as described in any one of Exanmples 1, 2, 4
and 6. 10 stabilized and d [ rgani c :
pol ysul phi de prepared béot'hé;\p?mgg?sc?ﬁ?%‘ag&g agnyéf(;%‘en? P of the
precedi ng cl aismbstantially as described in any one of Examples 1, 2, 4
and 6.
10 31. A stabilized and deodorized organic

polysulphide prepared by the process claimed in any one - -
of the preceding claims.



