
1                   EP 0 381 350 B1                 2 Description
of from 1.7 to 1.9 gram moles of said monoolefin per gram mole of sulfur
monochloride have been This invention relates generally to sulfurized ole-
added; fins useful as EP additives in lubricating oils and more  B.
reacting said adduct with a basic, aqueous al- specifically to a two-stage
process for making sulfu-   5  coholic solution of sodium sulfide at a
tempera- rized olefins having improved oil solubility in which a  ture of
from 50[err]C up to reflux to form said sulfu- first stage adduct of olefin
and sulfur monochloride   rized olefin; and having a 1.7 to 1.9:1 mole
ratio of olefin to sulfur   C. recovering said sulfurized olefin.
monochloride is formed at controlled low tempera-      Also provided are
the sulfurized olefin made by tures and then reacted with sodium sulfide.
10  the foregoing process and lubricating oils containing Sulfurized
olefins are well-known additives for  the sulfurized olefin. use in
lubricating oils. One method of preparing such  Useful olefins for use in
forming the sulfurized materials as disclosed e.g. in US-A-3,697,499 in-
olefins are the monoethylenically unsaturated ali- volves a two-stage
reaction process where in the first  phatic hydrocarbons containing 3 to 6
carbon atoms. stage the olefln, such as isobutylene, is added to sul-  15
These include 1-butene, 2-butene, isobutene, 1 pen- fur monochloride to
form an adduct. The reaction is  tene, 2-pentene, 2-methyl-1-butene, 3
methyl-1 bu- exothermic and is usually carried outat temperatures  tene,
2-methyl-2-butene, hexenes, 2-methyl-2- pen- of 20[err] and preferably
between 50[err]. In    tene, 2-ethyl-2-butene and the like including
mixtures practice, the olef in is added until the reaction stops  thereof.
as indicated by the loss of exotherm. Preferred   20   Preferablythe olef
ins are branched-chain olefins amounts of from 1.5 to 2.2 gram moles of
olefin per  such as isobutene, 2-methyl-1-butene, 2-methyl-2- mole of
sulfur monochloride have been disclosed but  butane, and the like. More
preferably the ethylene the reaction is selfilmiting due to the loss of HCI
from  double bond adjoins a tertiary carbon atom such as the product and a
typical selflimiting ratio is 1.7 to 1.  in isobutylene, the most preferred
olefin. The first stage adduct is then reacted with sodiumsul-  25  The
first stage reaction to form the sulfur mono- fide and sulfur in an
aqueous, alkanol reaction me-  chloride-olefin adduct is exothermic and is
conducted dium at temperatures of from about 50[err]C up to reflux.  by
adding the olefin to the sulfur monochloride. The The resulting products
are useful EP additives which  olefin can be added as a gas or liquid. are
soluble in mineral oils but not in hydro-treated oils.  The
sulfurmonochloride is first added toareactor The preparation of organic
polysulfides from adducts  30  which is equipped with an adequate cooling
system made by reacting an olef In having from at least six to  and
agitator to maintain the reaction mixture within about 30 carbon atoms with
about a stoichiometric  the prescribed low temperature ranges during the
ole- equivalent of a sulfur halide at a temperature of from  fin addition.
The sulfur monochloride is pre-cooled to 0[err] is disclosed in U.S.
2,708,199.        at least [err] and, preferably, to 0C to 5C priorto be-
European specification 0228489A describes a   35  ginning the olefin
addition. No solvent or catalyst, process for making a sulfurized olefin
having im-  such as an alcohol promotor, is needed for the reac- proved
solubility in lubricating oil by reacting a sulfur  tion to proceed in a
satisfactorymannerto provide the halide with an aliphatic monoolefin to
produce an ad-  desired product. duct and then reacting the adduct with a
reagent      It is important to keep the temperature of the re- which may
be sodium sulfide at a temperature from   40  action mixture below 10C
until from 60 to 80 weight 50[err]C to reflux.
percent of the total amount of olefin has been added We have now discovered
a novel, low tempera-    (1.0 to 1.5 gram moles of olefin per gram mole of
sul- ture process for preparing hydrotreated oil soluble,  fur
monochloride) in order to minimize the formation sulfurized olefins.
of high molecular species which adversely effect the In accordance with
this invention, there is provid-  45  oil solubility of the sulfurized
olefin product. The cool- ed a process for making a sulfurized olefin
having Im-  ant flow and rate of olefin addition are adjusted to proved
solubility in lubricating oil which comprises:  maintain the proper
temperature. After 60 to 80 per- A. reacting sulfur monochloride with an
aliphatic  cent of the olefin has been added, the temperature monoolefin
containing 3 to 6 carbon atoms to    can be allowed to rise to between 150
to 220C without form an adduct by pre-cooling sulfur monochlor-  50
adversely effecting final product quality so that a ide to a temperature
below [err] and adding said  practical, economic process is provided. The
low tem- monoolefin to the sulfur monochloride with cool-  peratures of the
reaction reduce the amount of side ing so as to maintain the temperature of
the re-  reactions caused by splitting off HCI. The reaction is action
mixture at or below 1 [err]C until from 1 to 1.5  not run to completion as
in the case of adduct forma- gram moles of said monoolefin per gram mole of
55  tion at higher temperatures, e.g. 50-60[err]C, where ole- sulfur
monochloride have been added and then   fin addition is continued until a
loss of exotherm is adding additional monoolefin while maintaining  noted
and/or unreacted olefin is vented from the re- said temperature at from 15
to 22[err]C until a total  actor. According to the process of this
invention, ole- 2    



3                   EP 0 381350 B1                 4 fin addition is
stopped after the addition of from 1.7  duct. This includeswateradded as
such, waterin aqu- to 1.9 gram moles of olefin per gram mole of sulfur
eous reactants and water which might be formed by monochloride, and
preferably after 1.85  .03 gram  reaction of hydrogen sulfide or sodium
hydrosulfide moles of olefin per gram mole of monochioride have  with
sodium hydroxide In forming a sodium sulfide been added. This end point can
be determined by   5   solution. monitoring the specific gravity of the
mixture using a  Alcohol is required in the second stage reaction.
commercially available device (for isobutylene, spe-  Preferably, these are
lower alcohols containing 1-4 cific gravities of from 1.170-1.174 at26C
correspond  carbon atomssuch as methanol, ethanol, n-propanol, to the
desired amount of olefin in the adduct). Using  n-butanol, isobutanol,
tert-butanol and the like, in- amounts of olefin above or below the
prescribed mo-  10  cluding mixtures thereof. The preferred alcohol is iso-
lar ratio range results in a higher viscosity sulfurized  propanol either
alone or mixed with other alkanols olefin product which adversely impacts
the solubility  such as tert-butanol. of the product in hydrotreated oils.
After olefin addi-  The amount of alcohol can likewise vary over a tion is
completed, the temperature can be permitted  wide range. Auseful range is
0.2 to 1.5 parts by weight to rise to ambient temperatures e.g. up to
35[err]C.  15  per each part by weight of adduct. A more preferred The
first stage reaction should be conducted for  range is 0.4 to 0.7 parts by
weight alcohol per each a time sufficient to complete the reaction between
part by weight adduct. sulfur monochloride and olefin. This is usually
limited  The preferred amount of sulfur added is 0 to 1.0 by heat removal
and the olefin feed rate is controlled  gram atom for each gram mole of
first stage adduct. to hold the temperature within the desired range. The
20   More preferably 0.05 to 0.50 gram atom of sulfur is overall time
required to complete the reaction de-  used per gram mole of adduct, and
most preferably pends upon the scale of the process and can vary   0.05 to
0.25 gram atom is used per gram mole of ad- from a few minutes up to 12 or
more hours. The time  duct. is not critical.
In a preferred mode of operation the mixture of During the f irst stage
reaction, HOI gas is evolved   25  sodium sulfide, sulfur and aqueous
alkanol is stirred and means are provided to scrub the gas vented from  and
heated to reaction temperature and then the ad- the reactor to remove HCi
prior to releasing the vent  duct is continuously added to it. However, the
reac- gas to the atmosphere.                             tion can be
carried out in other ways such as by add- In the second stage reaction to
produce the sul-  ing the sodium sulfide, sulfur, and aqueous alkanol
furized olefin product, the liquid first stage adduct is  30  mixture to
the adduct or by mixing everything togeth- reacted with a sodium sulfide,
[err]   er and heating the mixture. where x is 1 to 4, preferably in a
slightly basic (pH 8  Preferred second stage reaction temperature is to 12)
aqueous, alcoholic medium. The second stage  50[err]C up to reflux
temperature. A more preferred re- is preferably carried out by charging
aqueous sodium  action temperature is [err]. sulfide (Na2S), water, alkanol
and elemental sulfur  35  After all of the adduct has been added to the so-
flowers to a jacketed reactor equipped with agitator  dium
sulfide/sulfur/aqueous alkanol mixture, which is and cooling coils and then
gradually adding the ad-  usually completed in 1-8 hours, the mixture is
prefer- duct to the mixture which has been heated to the ini-  ably heated
tojust below refluxfor2-8 hours to assure tial reaction temperature.
completion of the reaction. The sodium sulfide may be obtained from any of
40  A convenient way in which to make an effective a number of sources. For
example, it can be made by  sulfurized isobutylene is to base the amount of
NaHS, mixing approximately equal molar amounts of sodium  NaOH, sulfur,
alcohol and water used on the amount hydrosulfide and sodium hydroxide. If
hydrogen sul-  of [err] - isobutylene adduct. Following this proce- fide is
available, it can be adsorbed in aqueous NaOH  dure, preferably, the mole
ratio of NaHS to adduct to form a solution of sodium sulfide and/or sodium
hy-  45  ranges from 1.1 to 1.8: 1; the mole ratio of NaOH to ad-
drosulfide, depending upon the amount of hydrogen  duct from 0.6 to 1.2:1;
the mole ratio of sulfur to ad- sulfide adsorbed. Whatever the source, the
resulting  duct from 0.05 to 0.25; the weight ratio of water to ad-
solution should be adjusted with either NaOH, NaSH  duct from 0.7 to 1.7:1;
and the weight ratio of alcohol or [err] so that the resulting solution
consists mainly  to adduct from 0.4 to 0.7:1. The ratios can be varied of
sodium sulfide.                            50  to control the sulfur
content so as to obtain the de- The amount of sodium sulfide can vary some-
sired amount of sulfur in the product which is, prefer- what. Forexample,
from 1.0 to 3.0 gram mole foreach  ably, 44 to 48 weight percent sulfur.
gram mole of first stage adduct and preferably from   After reaction of the
adduct with the sodium sul- 1.0 to 1.6 gram mole of sodium sulfide for each
gram  fide- and sulfur mixture, the product is recovered by mole of first
stage adduct.                   55  conventional methods, by distilling off
alkanol, water The amount of water can vary widely without det-  washing
and filtering. rimental effect. Good results can be obtained using   The
invention is further illustrated by, but is not 0.5 to 2.5 gram moles of
water per gram mole of ad-  intended to be limited to, the following
examples 3    



5                   EP 0 381 350 B1               6 wherein parts are parts
by weight unless otherwise  about 60. The product composition contains
about indicated.                                         48% sulfur, and
.61% chlorine. Product prepared according to the process of Ex- Example 1
ample 1 was dissolved in a severely hydrotreated 5   basestock oil
(Petro-Canada 85W140) to provide a Into a glass lined, jacketed reaction
vessel equip-  5% by weight solution. The solution remained clear ped with
an agitator and a refrigerated cooling system  after standing at room
temperature (about 25[err]C) for place 5080 Kgs of sulfur monochloride and
cool the  four weeks. In contrast a sulfurized olefin product sulfur
monochloride to a temperature of 0[err]C. With  was prepared by a similar
adduct sulfurization reac- stirring and cooling of the sulfur monochloride
at at-  10  tion but from an adduct formed by a reaction in which mospheric
pressure, add isobutylene below the sur-  the sulfur monochloride was not
pre-cooled and the face of the sulfur monochloride at a rate of 650 to 975
reaction mixture was allowed to exotherm to 55- Kgs per hour. The reaction
will exotherm to 8-10C.  60[err]C during the first few minutes of
isobutylene addi- Afterabout2420 Kgs of isobutylene is charged (62%),  tion
and then maintained at [err] using external adjust the cooling rate to
provide a reaction temper-  15  cooling. This product, when added at a 5%
by weight ature of [err] while continuing to add Isobuty-  level to the
hydrotreated basestock oil, provided a lene until the specific gravity of
the reaction mixture  very hazy mixture which remained that way after is
1.73  0.05 at 26[err]C (1.85  0.03 gram moles of ole-  standing for four
weeks at room temperature. Kine- fin per gram mole of sulfur monochloride)
at which  matic viscosity and gel permeation chromatography point a total
of about 3900 Kgs of Isobutylene have   20  (GPC) determinations on the
materials showed that been added. The HCI evolved is removed from the   the
high temperature adduct contains more high mo- off-gas by alkaline
scrubbing. After completion of the  lecular weight cross-linking structures
than the low isobutylene addition, the reaction is finished, and the
temperature adduct which structures apparently batch is ready to be
utilized in the second stage.  cause the higher viscosity and poor
solubility charac- In a separate jacketed reaction vessel equipped   25
teristics of the final sulfurized olefin products. with an agitatorand
cooling coils are placed 3700 Kgs  A product prepared according to the
process de- of water which is heated to about 20[err]C, 3960 Kgs of
scribed In Example I was compared to a product pre- a 3 to 1 by weight
mixture of isopropanol and tertiary-  pared by a similar process except
that In the adduct butanol, 4910 Kgs of NaHS (45% in aqueous solu-
preparation the temperature was allowed to exo- tion), 2140 Kgs of 50% by
weight commercial grade   30  therm immediately to 20[err]C rather than
being held be- NaOH and 126 Kgs of elemental sulfur. About 0.5 Kg  low
10[err]C until at least 60-70% by weight of the iso- of a defoamer is also
included in the initial charge.  butylene charge had been added. The adduct
showed The foregoing mixture is heated to about 50[err]C and the  a
significantly higher quantity of undesirable high mo- adduct from stage 1
(7470 Kgs) is added to the reac-  lecular weight structures by gel
permeation chroma- tion vessel over abouta 2 1/2 hour period with stirring
35  tography (average area % 8.67 vs. 5.01 for the adduct with the reaction
mixture being allowed to exotherm  prepared according to the process of the
invention). to about 70[err]C and then is maintained at 78  3[err]C at  The
final product also had a higher viscosity (7.57 x atmospheric pressure
until the adduct addition is  [err] or 7.57 cst. at e[rr] complete. The
reaction is then heated to alcohol re-  6A7 cst.). Although both products
were soluble at 5% >    flux temperature (82[err]C) and refluxed for about
3   40  by weight in the hydrotreated basestock, the product hours. The H2S
evolved is removed by caustic scrub-  of the invention exhibits improved
solubility in base- bing. After reflux, the alcohol is stripped at
atmosphe-  stock in which product solubility is even more difficult, ric
pressure by applying steam to the reactor coils un-  for example synthetic
oils (PAO). til the temperature reaches 90[err]C and then vacuum is   The
sulfurized olefins of the inventions are espe- applied to remove the
remaining alcohol. The distilled   45  cially useful In lubricating oil
formulations used in alcohol containing residual sulfur compounds i stor-
gear applications. In this use, the sulfurized olefin is ed for re-use.
Process water 11,760 Kgs is added to  added, for example to a mineral oil
or a hydrotreated the reactor with agitation and heated to [err] in  base
stock oil, in an amount sufficient to improve the order to wash the organic
layer after which agitation  EP property of the lubricant. An amountof from
0.1 to and heating is stopped and the mixture separates into  50  10.0
weight percent in the base oil is usually suffi- an organic phase and a
brine layer. The lower aqu-  cient. eous brine layer Is removed. Water
containing resid-  Fully formulated gear lubricants include other ual
sulfur is stripped from the organic layer (13.3 kPa  conventional additives
which perform various func- or 100 mm Hg, 100-110[err]C) and recycled.
Vacuum is  tions. Examples of such additives are corrosion inhib- broken
with nitrogen and the product is then filtered  55  itors for ferrous and
non-ferrous metals, such as tet- using a filter aid. The product is a light
colored oil hav-  rapropenyl succinic acid and bis-(2,5-alkyidithia)- ing a
kinematic viscosity at [err]1,3,4-thiadiazoles and antiwear additives such
as al- 6.0 cst. and a copper corrosion test (CCT) result of  kyl or aryl
phosphonates, phosphites, thiophos- 4    



7                  EP 0 381 350 B1                  8 phates,
dithiophosphates, phosphoric acids, zinc di-    said temperature atfrom
[err] until a to- alkyl or diaryl dithiophosphate, chlorinated hydrocar-
tal offrom 1.7 to 1.9 gram moles of said mono- bons, and sulfurized fatty
esters and amines.          olefin per gram mole of sulfur monochloride
have been added; 5         B. reacting said adduct with a basic, aqueous
Claims                                                  alcoholic solution
of sodium sulfide at a tern- perature of from 50[err]C up to reflux to form
said 1. A process for making a sulfurized olefin having      sulfurized
olefin; and improved solubility in lubricating oil comprising:   C.
recovering said sulfurized olefin. A. reacting sulfur monochloride with an
ali-  10 phatic monoolefin containing 3 to 6 carbon  5. A sulfurized
additive of claim 4 wherein said atoms to form an adduct by pre-cooling
sulfur  monoolefin is a branched chain monoolefin. monochloride to a
temperature below 10[err]C and adding said monoolefin to the sulfur    6.
Asulfurized additive of claim 5 wherein said olef in monochloride with
cooling so as to maintain  15  is isobutylene, the sulfur monochloride is
pre- the temperature of the reaction mixture at or  cooled to a temperature
of from 0 to 5[err]C, the re- below [err] until from 1 to 1.5 gram moles of
action mixture is maintained at a temperature of said monoolefin per gram
mole of sulfur        from 8 to 10[err]C until about 60 weight percent of
monochloride have been added and then add-     the total amount of said
isobutylene has been ing additional monoolefin while maintaining   20
added and the temperature is thereafter main- said temperature atfrom 15 to
22[err]C until a to-  tained at [err]until a total of from 1.82 to tal of
from 1.7 to 1.9 gram moles of said mono-  1.88 moles of said isobutylene
per gram mole of olef in per gram mole of sulfur monochloride   sulfur
monochloride have been added. have been added; B. reacting said adductwith
a basic, aqueous  25  7. Alubricating oil composition containing from 90.0
alcoholic solution of sodium sulfide at a tem-  to 99.9 percent by weight
of an oil of lubricating perature of from 50[err] up to reflux to form said
viscosity and from 0.1 to 10.0 percent by weight sulfurized olefin; and
of the sulfurized, additive according to claim 4. C. recovering said
sulfurized olefin. 30  8. A lubricating oil composition according to claim
7 2. The process of claim 1 wherein said monoolefin     wherein said oil is
a hydrotreated oil. is a branched chain monoolefin. 9. A lubricating oil
composition containing from 90.0 3. The process of claim 2 wherein said
olefin is so-  to 99.9 percent by weight of an oil of lubricating butylene,
thesulfurmonochloride is pre-cooledto  35  viscosity and from 0.1 to 10.0
percent by weight a temperature of from 0 to [err], the reaction mix-  of
the sulfurized additive according to claim 6. ture is maintained at a
temperature of from [err] to 10[err]C until about 60 weight percent of the
total  10. A lubricating oil composition according to claim 9 amount of
said isobutylene has been added and     wherein said oil is a hydrotreated
oil. the temperature is thereafter maintained at 20[err]C   40 [err] until
a total of from 1.82 to 1.88 moles of said isobutylene per gram mole of
sulfur mono-  Patentansprriche chloride have been added. 1. Verfahren zur
Herstellung eines geschwefelten 4. A sulfurized lubricating oil additive
having im-  45  Olefins mitverbesserter Lslichkeit In Schmier6l, proved
solubility made by the process compris-    bei dem man ing:
A. Schwefelmonochlorid mit einem aliphati- A. reacting sulfur monochloride
with an all-      schen Monoolefin mit 3 bis 6 Kohlenstoffato- phatic
monoolefin containing 3 to 6 carbon        men zur Reaktion bringt, umein
Addukt zu bil- atoms to form an adduct by pre-cooling sulfur  5o  den,indem
man Schwefelmonochlorid auf el- monochloride to a temperature below 100C
ne Temperatur unter 100C vorkOhit und dem and adding said monoolefin to the
sulfur          Schwefelmonochlorid unterAbkfhlen das Mo- monochloride with
cooling so as to maintain       noolefin zusetzt, um die Temperatur des Re-
the temperature of the reaction mixture at or     aktionsgemischs bei oder
unter 1 00C zu hal- below 100C until from 1.0 to 1.5 gram moles  5s  ten,
bis I bis 1,5 Gramm-Mol des Monoolefins of said monoolefin per gram mole of
sulfur        pro Gramm-Mol Schwefelmonochlorid zuge- monochloride have
been added and then add-        setzt worden sind, und dann weiteres Mono-
ing additive monoolefin while maintaining         olefin zusetzt, wahrend
die Temperatur zwi- 5    



* C   L  M   S phates, dithiophosphates, phosphoric acids, zinc dl-
said temperature atfrom 15 to220C until ato- alkyl or diaryl
dithiophosphate, chlorinated hydrocar-   tal of from 1.7 to 1.9 gram moles
of said mono- bons, and sulfurized fatty esters and amines.
olefin per gram mole of sulfur monochloride have been added; 5         B.
reacting said adduct with a basic, aqueous Claims
alcoholic solution of sodium sulfide at a tem- perature of from 50C up to
reflux to form said 1. A process for making a sulfurized olefin having
sulfurized olefin; and improved solubility in lubricating oil comprising:
C. recovering said sulfurized olefin. A. reacting sulfur monochloride with
an all-  lo phatic monoolefin containing 3 to 6 carbon   5. A sulfurized
additive of claim 4 wherein said atoms to form an adduct by pre-cooling
sulfur   monoo!efln is a branched chain monoolefin. monochloride to a
temperature below 100C and adding said monoolefin to the sulfur     6.
Asulfurized additiveof claim 5 wherein said olefin monochloride with
cooling so as to maintain  15  is Isobutylene, the sulfur monochloride is
pre- the temperature of the reaction mixture at or   cooled to a
temperature of from 0 to 50C, the re- below 1 00C until from I to 1.5 gram
moles of   action mixture is maintained at a temperature of said monoolefin
per gram mole of sulfur         from 8 to I 0OC until about 60 weight
percent of monochloride have been added and then add-      the total amount
of said isobutylene has been Ing additional monoolefin while maintaining
20  added and the temperature is thereafter main- said temperature atfrom
150 to 22C until a to-  tained at 200C  20C until a total of from 1.82 to
tal of from 1.7 to 1.9 gram moles of said mono-  1.88 moles of said
Isobutylene per gram mole of olefin per gram mole of sulfur monochloride
sulfur monochloride have been added. have been added; B. reacting said
adduct with a basic, aqueous   25  7. Alubricating oil composition
containing from 90.0 alcoholic solution of sodium sulfide at a tem-   to
99.9 percent by weight of an oil of lubricating perature offrom 500C up to
reflux toform said   viscosity and from 0.1 to 10.0 percent by weight
sulfurized olefin; and                           of the sulfurized,
additive according to claim 4. C. recovering said sulfurized olefin. 9o  8.
A lubricating oil composition according to claim 7 2. The process of claim
I wherein said monoolefin      wherein said oil is a hydrotreated oil. is a
branched chain monoolefin. 9. A lubricating oil composition containing from
90.0 3. The process of claim 2 wherein said olefin Is iso-  to 99.9 percent
by weight of an oil of lubricating butylene, the sulfurmonochloride Is
pre-cooled to  35  viscosity and from 0.1 to 10.0 percent by weight a
temperature of from 0 to 50C, the reaction mix-  of the sulfurized additive
according to claim 6. ture Is maintained at a temperature of from 0C to
100C until about 60 weight percent of the total  10. A lubricating oil
composition according to claim 9 amount of said isobutylene has been added
and      wherein said oil is a hydrotreated oil. the temperature is
thereafter maintained at 200C   40 i 20C until a total of from 1.82 to 1.88
moles of said isobutylene per gram mole of sulfur mono-  Patentansprdche
chloride have been added. 1. Verfahren zur Herstellung eines geschwefelten
4. A sulfurized lubricating oil additive having im-  4s  Olefins mit
verbesserter L6slichkelt in Schmieral, proved solubility made by the
process compris-     bei dem man Ing:
A. Schwefelmonochlorid mit einem aliphati- A. reacting sulfur monochloride
with an all-       schen Monoolefin mit 3 bis 6 Kohlenstoffato- phatic
monoolefin containing 3 to 6 carbon         men zur Reaktion bringt, um ein
Addukt zu bil- atoms to form an adduct by pre-cooling sulfur  5o  denindem
man Schwefelmonochlorid auf el- monochloride to a temperature below 100C
ne Temperatur unter 100C vorkuhIt und dem and adding said monoolefin to the
sulfur           Schwefelmonochlorid unterAbkflhlen das Mo- monochloride
with cooling so as to maintain        noolefin zusetzt, um die Temperatur
des Re- the temperature of the reaction mixture at or      aktionsgemischs
bei oder unter 100C zu hal- below 100C until from 1.0 to 1.5 gram moles  55
ten, bis I bis 1,5 Gramm-Mol des Monoolefins of said monoolefin per gram
mole of sulfur         pro Gramm-Mol Schwefelmonochlorid zuge- monochloride
have been added and then add-         setzt worden sind, und dann weiteres
Mono- ing additive monoolefIn while maintaining          olefin zusetzt,
wahrend die Temperatur zwl- 5    



9                  EP 0 381 350 BI                 10      I !IN li 11111
Bill B ! schen 15 und 220C gehalten wird, bis insge-   Temperatur von 8 bis
100C gehalten wird, bis et- saint 1,7 bis 1,9 Gramm-Mol des Monoolefins
wa 60 Gew.-% der gesamten Isobutylenmenge Pro Gramm-Mol Schwefolmonochlorld
zuge-        zugesetzt worden sind, und die Temperatur an- setzt worden
sind,                             schlieSend bel 20C  20C gehalten wird,
bis ins- B. das Addukt mit einer basischen, wgBrigen   5  gesamt 1,82 bis
1,88 Mol des Isobutylens pro J)       alkoholischen Losung aus
Natriumsulfid bel      Gramm-Mol Schwefelmonochlorid  zugesetzt einer
Temperatur ab 50C bis zum ROckfluR      worden sind. reagieren la1t, urn
das geschwefelte Olef in zu bliden, und                                 7.
Schmierolzusammensetzung, die zwischen 90,0 C. das geschwefelte Olefin
entnimmt.   10      und 99,9 Gew.-% 61 von schmierfghlger Viskosi- tat und
zwischen 0,1 und 10,0 Gew.-% geschwe- 2. Verfahren nach Anspruch 1, be! dem
des Mono-      felten Zusatzstoff nach Anspruch 4 enthilt. olefin
verzweigtkettig !st. 8. Schmler8lzusammensetzung nach Anspruch 7, 3.
Verfahren nach Anspruch 2, bei dem das Olefin  15  in der das 61 ein
hydrobehandeltes 61 ist. Isobutylen ist, das Schwefelmonochlorid auf eine
Temperatur von 0 bis 5C vorogekfhlt wird, das  9. Schmieralzusammensetzung,
die zwischen 90,0 Reaktionsgemisch be! elner Temperatur von 0C     und 99,9
Gew.-% 61 von schmierfihiger Viskosi- bis 10C gehalten wird, bis etwa 80
Gew.-% der    tat und zwischen 0,1 und 10,0 Gew.-% geschwe- gesamten
Isobutylenmenge zugesetzt worden  20     feltbn Zusatzstoff nach Anspruch 6
enthalt. sind, und die Temperatur anschlieend be! 200C i2C gehalten wird,
bis insgesamtzwIschen 1,82  10. Schmlerolzusammensetzung nach Anspruch 9,
bis 1,88 Mol des Isobutylens pro Gramm-Mol       In der das 61 ein
hydrobehandeltes 61 ist. Schwefelmonochlorid zugesetzt worden sind. 25 4.
Geschwefelter Schmier8lzusatz mit verbesserter  Revendications LUslichkeit,
der durch ein Verfahren hergestellt wird, be! dem man
1. Proocde de production d'une olefine sulfur~e A. Schwefelmonochlorid mit
einem allphati-     douse d'une tres bonne solubilite dans une hulle schen
Monoolefin mit 3 bls 6 Kohlenstoffato-  9o  lubrifiante, comprenantles
operations quiconsis- men zur Reaktlon bringt, urn ein Adduktzu bil-  tent:
den,indem man Schwefelmonochlornd auf ei-         A. A faire r6agir du
monochlorure de soufre ne Temperatur unter 10C vorkfhit und dem
avec une mono-olefine aliphatique contenant Schwefelmonochlorid
unterAbkuhlen des Mo-         3 A 6 atomes de carbone pour former un pro-
noolefin zusetzt, um die Temperatur des Re-  35   duit d'addition par
refroidissement prealable aktionsgemischs bei oder unter I 0C zu hal-
de monochlorure de soufre A une temperature ten, bis 1,0 bis 1,5 Gramm-Mol
des Monoole-       inffirieure A 100C et addition de ladito mono- fins pro
Gramm-Mol Schwefelmonochlorid            olefine au monochlorure de soufre
tout en re- zugesetztworden sind, unddann zusitzliches        froldissantde
maniere A maintenirla tempera- Monoolef in zusetzt, wahrend die Temperatur
40   hure du melange reactionnel A 100C ou au- zwischen 15 und 220C
gehalten wird, bis ins-     dessous de 10C jusqu'A ce que I A 1,5 mo-
gesamt 1,7 bis 1,9 Gramm-Mol des Monoole-         l6cule-gramme de la
mono-ol6fine par mole- fins pro Gramm-Mol Schwefelmonochlorid            cu
le-gramme de monochlorure de soufre sit zugesetzt worden sind,
ete ajoutee, puis a ajouter un supplement de B. das Addukt mit einer
basischen, wfirigen  45   mono-olefine tout en maintenant ladite tom-
alkoholischen Losung aus Natriumsulfid bei        perature a 15-22C jusqu'a
ce qu'un total de einer Temperatur ab 50C bis zum ROckflull        1,7 A
1,9 molicule-gramme de la mono- reagieren lfi1t,um das geschwefelte Olefin
zu     olefine par mol6cule-gramme de monochloru- bilden, und
re de soufre ait ete ajoute C. das geschwefelte Olefin entnImmt.   50
B. A faire reagir le produit d'addition avec une solution alcoolique
aqueuse basique de sulfu- 5. Geschwefelter Zusatzstoff nach Anspruch 4, in
re de sodium A une temperature allant de dern das Monoolefin
verzweigtkettig ist.             50C A la temperature de reflux pour former
laditb oldfine sulfuree ; et 6. Geschwefelter Zusatzstoff nach Anspruch 5,
in  65    C. a recueillir l'oleflne sulfuree. dem das Olefin Isobutylen
ist, das Schwefelmo- nochlorid auf sine Temperatur von 0 bis 50C vor-  2.
Procede suivant la revendication 1, dans loquel Ia gekiihit wird, das
Reaktionsgemisch bel einer     mono-olefine est une mono-olefine a chaine
ra- 6    
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! mtiee.                                         7. Composition d'huile
lubriflante contenant 90,0 a 99,9 % en poids d'une hulle de viscosite
propre a 3. Procede suivant la revendication 2, dans lequel   la
lubrification et 0,1 a I 0,0 % an poids de l'additif l'olefine eat
l'isobutylene, le monochiorure de   sulfur suivant la revendication 4.
soufre sat prealablement refroldi a une tempera-   5 ture de 0 a 50C, le
mhlange reactionnel eat main-  8. Composition d'huile lubrifiantb suivant
la reven- tenu A une temperature de 0 A 10C jusqu'A ce     dication 7, dane
laquelle ladite huilo eat une huile qu'environ 60 % en polds de la quantite
totale    traitee par I'hydrogqne. d'isobutylene aient 6te ajoutes, et Ia
temperature esat ensuite maintenue A 20C  20C jusqu' coe  10  9.
Composition d'huile lubrifiante contenant 90,0 a qu'un total de 1,82 A 1,88
mole d'isobutylene par  99,9 % en poids d'une hulle de viscosite propre a
molecule-gramme de monochlorure de soufre alt     Ia lubrification et 0,1 a
I 0,0 % en poids de I'additif ete ajoute.
sulfure suivant Ia revendication 6. 4. Additif sulfure pour hulle
lubrifiante doue d'une   15  10. Composition d'huile lubrifiante suivant la
reven- trbs bonne solubilite, obtenu par un procede qui  dlcation 9, dans
laquelle 'hulle esat une hulle tral- comprend les operations consistant:
tWe par l'hydrogene. A. A faire reagir du monochlorure de soufre avec une
mono-olefine aliphatique contbnant 3 A 8 atomes de carbone pour former un
pro-  20 dult d'addition par refroidlisement prealable de monochlorure de
soufre A uno temperature inferieure A 100C et addition de ladite mono-
olefine au monochlorure de soufre tout en re- froldissantde maniere A
maintenirla temphra-  25 ture du melange reactionnel a 10C ou au- dessous
de 10CJusqu'A ce quo 1,0 A 1,5 mo- lecule-gramme de la monoolhfine par
molecu- le-gramme de monochlorure de soufre alt 6te ajoutee, puis a ajouter
un supplement de   30 mono-olefine tout en maintenant ladite tem- perature
a 15-22C jusqu'A ce qu'un total de 1,7 A 1,9 molhcule-gramme de la mono-
olef ine parmolecule-gramme de monochloru- re de de soufre alt ete ajoute;
35 B. A faire reagir le produit d'addition avec une solution alcoolique
aqueuse basique de sulfu- re de sodium A une temperature allant de 500C A
la temperature de reflux pour former ladite olefine sulfureo ; et
40 C. A recueillir lolefine sulfuree. 5. Additif sulfurh suivant la
revendication 4, dans le- quel la mono-olefine eat une mono-olefinea  chat-
ne ramifiee.                              45 6. Additif sulfurh suivant la
revendication 5, dans le- quel l'ol6fine eat l'isobutylene, le monochlorure
de soufre eat prealablement refroidi A une btmpe- rature de 0 A 5C, le
melange rhactionnal est  50 maintbnu A une temperature de 8 A 10C jusqu'A
ce qu'environ 60 % en poids de la quantith totale d'isobutylene laent eth
ajouths, et la temperature est ensulte maintbnue A 20C i 2C jusqu'A ce
qu'un total de 1,82 A 1,88 mole d'isobutylene par  55 molecule-gramme de
monochlorure de soufre ait 6te ajoute. 7    


