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dirphenol ). Bi sphenol A is the bisphenol *ﬁWPO@‘h |s m)st commonl y used
industrially. Produced in nore than one mllion tons, it is mainly used as
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pol ycar bonat es, epoxy resins and po sphenol A is a product which
has been known for a long tine and t § an abundance of literature
relating to its synthesis (see, for exarrp , Ulmnn's 15 Encycl opaedi a of
| ndustrial Chem stry 5tBROCESSoOFOR\MANUFACOURING BISPBBNOL Andustrially,

bi sphenol A is usually obtained by condensing one nole of acetone with two
nol es of phenol according to the reaction: CH3 CH /CH3 2 HO- + Il --s

HO~' C~-OH + HzC O CHs 20

The present invention relates to the field of
bisphenols and its subject is, more particularly, the

5 manufacture of bisphenol A (4,4’'-isopropylidene-
diphenol) .

Bisphenol A is the bisphenol which is most
commonly used industrially. Produced in more than one
million teons, it is mainly used as an intermediate in

10 the manufacture of plastics, especially that of
polycarbonates, epoxy resins and polyesters.

Bisphenol A is a product which has been known
for a long time and there is an abundance of literature
relating to its synthesis (see, for example, Ullmann's

15 Encyclopaedia of Industrial Chemistry 5th edition, Vol.
A 19, pp. 350-351). Industrially, bisphenol A is

usually obtained by condensing one mole of acetone with

two moles of phenol according to the reaction:

i
CH CH,
2H0_© . e — HO_@C_@_OH + HC
L |
CH
20 3

This reaction is generally carried out in the
presence of a strong acid catalyst (HCl or a sulphonic
resin) and a mercaptan co-catalyst such as methyl

25 mercaptan (MM) or 3-mercaptopropionic acid. In the



This reaction is generally carried out in the presence of a strong acid
catalyst (HCl1 or a sul phonic resin) and a nercaptan co-catal yst such as
met hyl 25 mercaptan (MV) or 3-nmercaptopropionic acid. In the f 2 absence
of a nmercaptan catal yst, the reaction is possible, but it is slower and

| ess selective, the 2,4" isomer then form ng nore readily. The attached
Figure 1 is a flow diagramof a 5 conventgonal industrial process for
manuf act uri ng bi sphenol A This process essentially conprises a reaction
zone fed with Agsdraee ofplenrcaittam e ysnd thes eagdatidid riash and
recycled) and a zone for crystallizing the bisphenol A wth neans for
separating 10 gdesiblght land iheasy Srastn enel drebd gselesctyicte ngchde2 ner capt an
(MM. In such a process, the nercaptan cannot all be recycled and it is
necessary to iimamgiuddien sipprinomdresteadirlaapt an, this supply possibly
being up to 15 99% of the total anount required. Unfortunately, due to its
hi gh toxicity, deliveri dhefatimaigad fiaum dn o Savetdi agwsit e awhi ch
are such that bisphenol manuf acturers who use net hyl nercaptan as

co-cat al yst? ar"é’%veeé?@tﬁri?é H%é{ﬁ%‘rﬁ]utl?%st% £ 1B ARG YRA LB capt an.

Thus, it has Qheen.proposed Ji.n patent US 4 517 387 to replace the nethyl

o capt an 1 e SIRIEEE 1 e A RRATSE SRt L He (ISR | de (SN i n

the reaction to synthesize hisphenal A, .This procedure appears. to he

difficult to Z5ase %t 9 ibéneditjs"’flrr%%alacsecta?rée ’si%een?dlt’ csatrfpog'é%eafcaﬁ(g ad'lc%leposi t

of sodium sal g, i JEhrﬁfyééHVaﬁﬁ] é%??ng*HAﬁq]3ME&%$I¥%&'been envi saged
ecl ant at it

woul d consist 1 h géenerating, I1n a sp ¢ pl e user's site, 3
crystallizing the bisphenol A with means for separating

10 the light and heavy fractions and for recycling the
mercaptan (MM).

In such a process, the mercaptan cannot all
be recycled and it is necessary to introduce a supply
of fresh mercaptan, this supply possibly being up to

15 99% of the total amount required.

Unfortunately, due to its high toxicity,
deliveries of methyl mercaptan pose safety problems
which are such that bisphenol A manufacturers who use
methyl mercaptan as co-catalyst are searching for

20 solutions to replace methyl mercaptan. Thus, it has
been proposed in patent US 4 517 387 to replace the
methyl mercaptan feed with a direct injection of sodium
methyl mercaptide (SMM) in the reaction to synthesize
bisphenol A. This procedure appears to be difficult to

25 use at the industrial scale since it can generate a
deposit of sodium salts in the reactor. Another
solution which has been envisaged would consist in

generating, in a specific plant at the user's site,



meét hyl mercaptan from SMM before injecting it into the bisphenol A
synthesis reactor. However, this solution is relatively cunbersone to

i npl enent since it requires the installation of an additional reactor to
neutralize 5 the SMMwith a strong acid and generat es mal odorous sali ne
aqueous effluents. It has now been found that the problem may be sol ved by
replacing methyl mercaptan with a dithio gther of general formula (I), this
product being 10 obtai ned by condensi ng one nol ecul e of a carbonyl
derivative (lIpethyh hewcipteeuf £6m oM BEf 6ot pitjédting SR Mt& efp+ 2
R-SH-.-~~C+HC\ z R/ R/ \SR" (Il) (I'11) (1) 15 Wien synthesi zed ex
situ at the nestaptertoprodsig tloss B t Bead ter di Howevet hetisiarsopliotibet s t hat
are easy to handle. Being liquid at the tenperatures usually used for the
synt hesi s of bhisphelativel?tc@tbdBiG)e theithphemendi $inoe et berequiayebe
introduced directly into the bisphenol A synthesis reactor using a netering
punp; their usghelowssttlatiorfor camezddsiional angacubst apithet i€ cati on
of the existing bisphenol A manufacturing plant. Furthernore, in contrast
with 4 SMM ‘e h$¥M arilel s haheoRd 2 G 2@ (ReRRT 7beS JaRbPEAP TS mal odor ous
al kaline effluents. One subject-of the invention is thus a continuous
process for mefffHRE ATHEPHF SphEHOP % by 5 reacting phenol and acetone in

th f t i d t al.yst d -catal yst, terjzed i

that a dithio ether of gEnatad HOf diper (19958 tieh SRS JohalPLF)Sray Me ihis
f | a, d al i | h I .and R, which
ng;ngeaidgzti2%$Pﬁ%€6$§5$¥¢g$%%%é)%§E ré%#%%a %g%s%gggdéeﬁgan%%] a Iihgar

b hed al i 0 1 i0. f bl
or branched a en?/’}:aér;lfag?éc%%) iaf&ﬁ,‘gli;ﬁg’m E‘Pq,ézpf&wé)@ﬁé (preferably

1to4) or ap _ “and 't represents a Tinear or
branched aj kylopagigal KPNEGBENS:AsOhd hO1d2uTar HPNa atfPBordyy (Pr ef erably

1 to 4) and optionally substituted with a carboxylic acid group. So as not
to stray too f@eriv£fiy&OCESSOSi s figo R IWtuES Capt @Mmascgsraat al yst,
dithio ethers derived fromnethyl nercaptan (R" - CH3) are preferred. 20
The dithio ethersipbtai ned by condensi ng formal dehyde

R
\\C==0 + 2 R“-SH —_—
R' R'

D) 1)) )

15
When synthesized ex situ at the mercaptan
production site, the dithio ethers are products that
are easy to handle. Being liquid at the temperatures
usually used for the synthesis of bisphenol A (25-

20 180°C), the liquid dithio ethers may be introduced
directly into the bisphenol A synthesis reactor using a
metering pump; their use does not therefore necessitate
any substantial modification of the existing bisphenol

A manufacturing plant. Furthermore, in contrast with



(R=R - H or acetone (R=R - CH3) with nethyl nercaptan or
3-nercaptopropionic acid are particularly suitable. The dithio ethers that
are nore especially preferred are 2, 2-bi s(nmethylthio)propane (al so known as
25 3, 3-dinethyl -2, 4-dithiapentane and referred to hereinbel ow by the
abbrevi ati on HMIP) which is the product of condensation of one nol ecul e of
acetone with two nol ecul es of nethyl nercaptan: 5CH /CH3 CH j H3 2
CH3SH ---~ CH ~C~SCH + H2C 3 3 BMIP and bi s(net hyl t hi o) net hane (al so known

as 2,4 dithi apaot ang @b reflesretde haieifbaltudy dhad apbiemd eidon
BMIM which is the product of condensation of one nolecul e of formal dehyde
W th two nol ead lesicfouretdialnnie apff #Biniertta C = O + 2 CH3SH H/ H-C H ~SCH3
+ H20 CH35/ BMIM 10 These two dithio ethers have the follow ng
characteristics: BMINBMIR® \atlajddizaifl drhe elvpesretiome <GC-tI8CGBa | i ng

poi nt 147C155C BMIP and BMIM may be consi dered as equi val ents of nethyl

mer capt an. TheyorHeynudns roasssl for arenudantiuring drntsghenaoduflact uri ng

bi sphenol A 15 under the same conditions as nethyl nercaptan, worKking
5 reacting phenol and acetone in the presence of a strong

acid catalyst and a co-catalyst, characterized in that
a dithio ether of general formula (I) is used as co-
catalyst. In this formula, and also in formulae (II)
and (III), the symbols R and R’, which may be identical

10 or different, each represent a hydrogen atom, a linear
or branched alkyl radical containing from 1 to 12
carbon atoms (preferably 1 to 4) or a phenyl radical,
and the symbol R’’ represents a linear or branched
alkyl radical containing from 1 to 12 carbon atoms

15 (preferably 1 to 4) and optionally substituted with a
carboxylic acid group.

So as not to stray too far from processes
using methyl mercaptan as co-catalyst, dithio ethers
derived from methyl mercaptan (R’'’ = CH;) are preferred.

20 The dithio ethers obtained by condensing formaldehyde
(R = R’ = H) or acetone (R = R’ = CH;) with methyl
mercaptan or 3-mercaptopropionic acid are particularly
suitable. The dithio ethers that are more especially
preferred are 2,2-bis(methylthio)propane (also known as

25 3,3-dimethyl-2,4-dithiapentane and referred to
hereinbelow by the abbreviation BMTP) which is the
product of condensation of one molecule of acetone with

two molecules of methyl mercaptan:



at an isoconcentration of sul phur in the reaction mxture. Gven that one
nole of thio ether corresponds to two noles of nethyl nercaptan, 1 kg of
BMIP is 6 equivalent, in activity, to 0.7 kg of nethyl nercaptan and 1 kg
of BMIMis equivalent, in activity, to 0.88 kg of nethyl nercaptan. G ven
that, in a conventional industrial 5 process for manufacturing bisphenol A
t he met hyl mercaptan concentration of thesreaction mxture is between 1
nol % and 100 nold relative to the strong acid catal yst (sul phonic resin,
hydrochl oric acid or sul phuric acid), the anmount of dithio ether to be used
10 will be between 0.5 nold and 50 nold relative to the strong acid

catal yst, and prgferabl ppetween 2.5 nold and 25CHg| d. TR#idithio ethers
used may be synth%si ed apy qg ans, but they~@gre advangagﬁqgsly 15
synt hesi zed by injecfing the nefc W(W%B%h’e Cardyy! dertvative
(I'l) at roomtenperaiure in the presence of a strong acid ca¥alyst such as
hydrochl oric acid, sul phuric acid or an acidic solid such as a sul phonic
resin (for exanple the resin Arberlyst15) or 20 a zegpfttP. foll owed by
removi ng any excess carbonyl derivative and the water produced on a rotary
evaporator or b i.stillati.n.. The reacti m xture at_ the end of the
synthesis is caéyrgp%slés’a‘meestglg'r%‘tq-i%écl-g?ne&hat%ee @alqtshci gmé:t“ﬁlera,s t4e—r and unreacted
car bonyl deri h4e,. I i nj .as. | e £ e dithio

et her m xed w@ﬁel‘lt\é%ge%v\%tae&re and t ezéécar donmyqeq{fg%l\%%l\%e blﬁﬁttggtqhe bi sphenol

A process (£SReHal N ieD BMiendidiliicdd is HEPAHRNTR S81dM Rk il

conponents of the mxture are present in the reaction nedium. In the

process accor FMepred ndiedue il Fbrmii IR WA 1S S tRdgeddinger
exactly the same

methyl mercaptan:

H\c O + 2 CH,SH H\C/H
= 3 —_— * H,0
CHyS™  SCHy

BMTM

10 These two dithio ethers have the following

characteristics:
BMTM BMTP
Crystallization temperature <Q°eC -18°C
Boiling point 147°cC 155°¢C

BMTP and BMTM may be considered as
equivalents of methyl mercaptan. They may thus be used
in an existing plant for manufacturing bisphenol A
15 under the same conditions as methyl mercaptan, working
at an isoconcentration of sulphur in the reaction
mixture. Given that one mole of thio ether corresponds

to two moles of methyl mercaptan, 1 kg of BMTP is



5 operating conditions as those used when the co-catalyst is nethyl

mer capt an, nanely: - phenol/acetone nolar ratio: 1 to 50 and preferably 5
to 20 - tenperature: 25-180C and preferably 40 to 10 160C - pressure:
0:5-20 bar and preferably 1 to 10 bar - contact tinme: 5-180 m nutes and
preferably 10 to 120 m nutes. 15 G ven that during the reaction the BMIP
generates nethyl nercaptan, the usual sepgration train can be used w t hout
any nodification to collect the gaseous effluents and then to recycle or
neutralize w tdgsioe lanthy diroxadel v, Astarehi7 daed Billieichy 1 hterepbeenent of
met hyl nmercaptan with BMIP does not require any substantial nodifications
to the existimpdllhrktg faf BNINfzteguinpbesphenmladtiviey onty 0B fkgati on
bei ng, as shown in the attached Figure 2, a liquid BMIP inlet instead of a
25 met hyl ner captregthind everdapttordance with one particul ar enbodi ment of
the process according to the invention, the injection of pure BMIP may be
repl aced with that of aCGiBmithake BT BITvVeRkteirl aPyeteral such as,

for exanple, that resulting fromthe ex situ synthesis of BMIP by reacting
met hyl ner captREPSFTH 0¥ MausaGiuring dnesphenalifd i déie teetiake account of

t he acetone Ségresent inthis mxt.ureocihg %der to adjust the feed of fresh
acetone to t hé"TERRG] SR BVFE Gt dife- TR 73 %AW M EE1 R8s easy to

transport as ayre, BMP A0M 116 Osg HABD S8 AL Ved N PVIE- ity 1000
catalyst (sulphonic resin, hydrochloric acid or
sulphuric acid), the amount of dithio ether to be used

10 will be between 0.5 mol% and 50 mol% relative to the
strong acid catalyst, and preferably between 2.5 mol$%
and 25 mol%.

The dithio ethers used may be synthesized by
any known means, but they are advantageously

15 synthesized by injecting the mercaptan (III) into the
carbonyl derivative (II) at room temperature in the
presence of a strong acid catalyst such as hydrochloric
acid, sulphuric acid or an acidic solid such as a
sulphonic resin (for example the resin Amberlyst®15) or

20 a zeolite, followed by removing any excess carbonyl
derivative and the water produced on a rotary
evaporator or by distillation. The reaction mixture at
the end of the synthesis is composed essentially of the
dithio ether, water and unreacted carbonyl derivative.

25 It may also be injected as is (i.e. the dithio ether
mixed with the water and the carbonyl derivative) into

the bisphenol A process (especially when the dithio



Simlarly,

m xture of BMIM fornmal dehyde and water, such as that resulting fro
situ synthesis of BMIM by reacting nmethyl mercaptan with an excess
f or mal dehyde. CLAI M5 1. Continuous process for manufacturing bis
by reacting phenol and acetone in the 5 presence of a strong acid c
and a co-catalyst, characterized in that -a dithio ether of genera

the injection of pure BMIM may be 10 replaced with that of a

m t he ex
of

phenol A
at al yst
formul a:

SRR C (i) in which the synbols R and R, which may be identical 10 or
different, eaebheephigssrrrashydeogen ahemcompbheads of Bhansheduzkkyl

radi cal containing from1 to 12 carbon atons or a phenyl radical, and the
synbol R " represpreseat| ineaheorehratnohededlikyl) .r adi cal containing froml

to 12 carbon atonms and optionally 15 substituted with a carboxylic acid
group, is used as co-cat 3hyshe RroPeesesscardandi ig tbeCiaventionn which
radicals of the dithio ether contain from1l to 4 carbon atonms. 20
3. Process acbdsmhagoloACisi syntbesizednunderhexhetdyt khe sefer is a net hyl
ner capt an derlvatlve 4. Process according to Caim3, _in which the
ether is 252- BPSLAELRY| EANE}pLEP&nES thﬂ?éeSuSPFio&’B§§ sBeoFarRgtadYeLtai m 4,
in which pure, 2, 2-bj s(nmethylthio)pro e is used. 6. Process accordi
hwﬁ B¢

the al kyl

Claim4,

in

10

15

20

25

xP§rEapfan; on

phenol/acetone molar ratio: 1 to 50 and

whiscHek #et hyl t hi o) propane, acetone

preferably 5 to 20

- temperature: 25-180°C and preferably 40 to
160°C

- pressure: 0.5-20 bar and preferably 1 to
10 bar

- contact time: 5-180 minutes and preferably 1
to 120 minutes.

Given that during the reaction the BMTP
generates methyl mercaptan, the usual separation train
can be used without any modification to collect the
gaseous effluents and then to recycle or neutralize
with sodium hydroxide.

As mentioned above, the replacement of methy
mercaptan with BMTP does not require any substantial
modifications to the existing plant for manufacturing
bisphenol A, the only modification being, as shown in
the attached Figure 2, a liquid BMTP inlet instead of
methyl mercaptan inlet.

In accordance with one particular embodiment
of the process according to the invention, the

injection of pure BMTP may be replaced with that of a

dithio

Ing to
and

0

1

a



5 water is used. 7. Process according to Caim6, in which the mxture is
that resulting fromthe ex situ synthesis of 2,2-bis(nethylthio)propane by
reacting nethyl mercaptan with acetone. 10 8. Process according to Caim 3,
i.n which the dithio ether is bis(nethylthio)nethane. 9. Process according
to Caim8, in which pure bis(nethylthio)nethane is used. 10. Process
according to Caim8, in which a 15 m xtgre of bis(nethylthio)nethane,
formal dehyde and water is used. 11. Process according to Caim10, in which
the mxture ig;ihdterosUbtPg deoF0hbeatd water systdesas, ofor

bi s(met hyl t hi o) met hane by reacting nmethyl 20 nercaptan with formal dehyde.
12. Process aéﬁ&ﬁdﬁiég t 92 ONeLeohl €1 ad NBrdmt thé lexi siwhi synthesaspofht of
dithio ether used is between 0.5 nold and 50 nold relative to the strong
acid cat al ystpMapdopr eéecabhy bethpbnmérsapbéd whth28nnekgesg5043. Process
according to one of Clainms 1 to 12, which is perfornmed at a tenperature of
bet ween 25 andcé86fieandtpseffiabbytbetakenadoountl e6othe a¢gtene process

according to one of Clains 1 to _ .
5 present in this mixture in order to adjust the feed of

fresh acetone to the reactor. The BMTP-acetone-water
mixture is just as easy to transport as pure BMTP, and
the operation to purify the BMTP is thus avoided.
Similarly, the injection of pure BMTM may be
10 replaced with that of a mixture of BMTM, formaldehyde
and water, such as that resulting from the ex situ
synthesis of BMTM by reacting methyl mercaptan with an

excess of formaldehyde.



13, in which the working pressure is between 0.5 and 20 bar and preferably
between 1 and 10 bar. 15. Process according to one of Clains 1 to 5 14, in
which the contact tine is between 5 and 180 m nutes and preferably between
10 and 120 mnutes. .A .A Al s2. AYs. AF(s. AY . ANs. A s". A % A3; . A
/I, Zl e+b5BMQ fi | vgkf a\ W ca] ca] ca] caU] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] ca] ca] caiypapbeabesped Ul c"al] cal] ca] aral)] ca] cTa] ca BcTy#Rko2/00042
}{val ga\ W ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]
calcalca]calcalcaljcalcaUc aJjcaljcaljcalQ\#U D G Z
}xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]lcalca]ca]c
aJ calca]ca]lcalcalcalcalcalcalcalcal!Z CLAIMS
-1 " #5#d##0&L&BE ' ' ()) ) *Crv* * +3+++, {qugb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] c™al] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!,
N,z,,-,----1.c.f. [T/ ])*Cv**+3+++, {vqgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]ca]]ca]cé]ca]§Qp@ap@QP@aP€9F@§FC Prapeabdartardapcal cal ca, Z'
AL0% & ()-!s mlO%&' ()-f!Xs nlO%& ()-fs nl0% & ()-f
10% & () - mloW&pbﬁnvﬂeaEbyo%aC(C)m%P@%l&l( )an 1@@@&0@)& &316%e8 ()-210% & (
)-10% & () -.+bdES&10% & () - | s% 10% & {
10% & () - &210PFESEPCRoNEL2( P! §BPPA<?€ fo%?‘éfz %4@1’6%/03&@@)'0@@?&1’5‘:

igff’&f ((&)(ngsggl ér%‘jgogfg?%eél(% ?h% %%’&ér‘ ()%@Gﬁggfbgegfﬁ%l&' ()- )@2X9b@/

10% & ()-!6Y %%@%%() &&10%&'()-1#\("10%]&' )-F 1Y 1 10%X& ()-F ! <@
10%: & ()-f 58109 ()- 10%%6 10986

AN
4 \SR"

in which the symbols R and R’, which may be identical

U]
R'

10 or different, each represent a hydrogen atom, a linear
or branched alkyl radical containing from 1 to 12
carbon atoms or a phenyl radical, and the symbol R’’
represents a linear or branched alkyl radical
containing from 1 to 12 carbon atoms and optionally

15 substituted with a carboxylic acid group, is used as
co-catalyst.

2. Process according to Claim 1, in which
the alkyl radicals of the dithio ether contain from 1
to 4 carbon atoms.

20 3. Process according to Claim 1 or 2, in
which the dithio ether is a methyl mercaptan
derivative.

4, Process according to Claim 3, in which

the dithio ether is 2,2-bis(methylthio)propane.



10984 - " 10988& ()-!-"10% & ()-Ys$ 10% & ()-S! (Ys$ 10%b& ()-S cwU3rPL!! |

109& ()-! , 10%wW& ()-!61'11090J& ()- !61'1109%& ()- ! S 109%858& ()-F !S
109 ()-F }rg\=!1ss109& ()- 10 10 104109 ()- , 109& ()-'# , 109%& ()-!,P ,
109& ()-Me[9g\=!!!, Y&L0%& ()-3 Y! 109& ()-S!(Y! 109%& ()-SS 109%& ()-f!S
1090VE ()-f1S 10%: & ()-fz{|zXJ<=!!! 10

10! 1-1109%& ()-!1-110%&' ()- Yf &M 109%v&’ () - gb, Yf &M 10%&' ()-s! 1Y&L0%& () -3
|}rSi=!|l 10%[& ()- 10% ()-910% ()-'F ~ 10% () - 109& ()- sS109%& () -

10QaB1=!| 10!10%& ()-!ae- 10%bedssMaccording to Claim 4, in which
pure 2,2-bis(methylthio)propane is used.

6. Process according to Claim 4, in which a
mixture of 2,2-bis(methylthio)propane, acetone and

5 water is used.

7. Process according to Claim 6, in which
the mixture is that resulting from the ex situ
synthesis of 2,2-bis(methylthio)propane by reacting
methyl mercaptan with acetone.

10 8. Process according to Claim 3, in which
the dithio ether is bis(methylthio)methane.

9. Process according to Claim 8, in which
pure bis(methylthio)methane is used.

10. Process according to Claim 8, in which a

15 mixture of bis{methylthio)methane, formaldehyde and
water is used.

11. Process according to Claim 10, in which
the mixture is that resulting from the ex situ
synthesis of bis(methylthio)methane by reacting methyl

20 mercaptan with formaldehyde.

12. Process according to one of Claims 1 to
11, in which the amount of dithio ether used is between
0.5 mol% and 50 mol% relative to the strong acid
catalyst, and preferably between 2.5 mol% and 25 mol%.

25 13. Process according to one of Claims 1 to
12, which is performed at a temperature of between 25

and 180°C and preferably between 40 and 160°C.



109%&' ()- s109%& ()-",10%& ()-1 10%& ()-
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10 GZ |[:A410 n F310%!:& ()- FSF10%!:& ()- F& 10%!:& ()-
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