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This invention relates to the manufacture of
alkylarylsulfonates having an alkyl group of at
least 12 carbon atoms attached to the sulfcnated
aromatic ring. The invention deals with an im-
proved method of manufacturing sulfonates of
this type having desirable detergent properties
and provides a commercially practical method
for producing alkylated sulfonates of the benzense
series in high yields and excellent quality.

A great deal of work has been done on the pro-
duction of alkylaryl sulfonates of a wide variety
of gifferent types for use as detsrgents, and monoc-
and di-alkylated benzenes such, for instance, as
benzene, tcluens, ethyl benzene, cumene and ter-
tiary butyl benzene alkylated so as to introduce
an alkyl radical of 12 or more carbon atoms have
been suggested as suitable starting materizals for
the production of such sulfonates. In the prior
methods of preparing these sulfonates difficuities

have been encountered in obtaining high yields &

of products of good detergent properties. The
sulfonation step of the process is particularly
subject to side reactions, and, especially in the
case of the sulfonation of dialkyl aromatic hy-
drocarbons having an alkyl group of 12 t6 24 car-
bon atoms and an alkyl group of 1 to 4 carbon
atoms directly attached to a benzene ring, de-
alkylation with splitting off of the long chain
alkyl radical is liable to take place. Oxidation
accompanied by sulfur dioxide formation is an-
other undesirable side reaction to which these
alkyl benzenes are particularly subject during
sulfonation. With alkyl aromatic hydrocarbons
in which the higher alkyl group is a highly
branched chain tertiary alkyl radical derived
from an olefin polymer, the sulfonation reaction
is further complicated “by the tendency of such
alkyl radicals to undergo disproportionation or

‘depolymerization, ete., and by the formation of

undesirable by-products as a result of polymeri-
zation, or other reactions of the unsaturates so
formed and/or present in the feed. These side
reactions tend to introduce in the product hy-
drocarbon impurities which are especially diffi-
cult to remove and which are not only quite
detrimental to the detergent properties of the
final sulfonate but also tend to give the sulfonate
an undesirable odor and to make it gummy and
hard to handle in powder form. It has now been
found that it is important to contrel not only
the sulfonation step of the process but also the
neutralization of the sulfonic acids in order to
produee high yields of sulfonates having good
detergent properties.

An important object of the present mventmn
is to provide a process of producing sulfonate
salts of alkyl benzenes having an alkyl group
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which contains at least 12 carbon atoms, in which
process the foregoing undesirable side reactions
are obviated or reduced and high yields of prod-
ucts of improved detergent properties are ob-
tained. Still other objects and advantages of
the invention will be apparent from the follow-
ing description wherein the application of the
invention to the sulfonation of alkylbenzenes
produced by alkylating benzene, toluene, ethyl
benzene, cumene or & butyl benzene with an olefin
polymer of at least 12 carbon atoms per molecule
will be emphasized because these suifonations
present special difficuities which are overcome
by the new process. - It will be understood, how-
ever, that, as previously pointed out, the process
is equally applicable to the sulfonation of corre-
sponding mono- and di-alkyl benzenes having -
less highly branched or straight chain alkyl
grouns of 12 to 24 carbon atoms derived from
other sources.

In accordance with the invention, the produc-
tion of sulfonate salts of alkyl aryl hydrocarbons
naving an alkyl group of at least 12 carbon atoms
is carried out under a combination of carefully
cocrdinated sulfonating and neutralizing condi-
tions which avoid the difficulties encountered in
prior methods of operation. Because it is ex-
tremely difficult to effectively separate oily im-
purities from the sulfonates of the invention
which are very strong emulsifying agents, it is
highly desirable that the sulfonation ke as com-
plete as possible while still avoiding excessive
sulfonation leading to the formation of polysul-
fonates as well as preventing the previously men-
tioned undesirable dealkylation and other side
reactions. To this end, the sulfonation of alkyl
henzenes having an alkyl group of 12 to 24 carbon
atoms is carried out under the following combi-
nation of conditions which give high yields of
detergents of high quality without the use of
added solvent:

Sulfonation temperature ...___. 5° C. to 50° C
Contact time e 1 min. to 5 hrs.
PreSSuUre wom o oo 5t050p.s.1. g

Oleum strength we—cccmmmeo 15% t0 30%.
Mole ratio of free SOsto alkylate 0.7:1 to 1.4:1.

The combination of neutralizing conditions which
must be used with these sulfonation conditions
in order to obiain good results according to the
invention are as follows: S

Concentration of the

base added wocecmeu- 20% to 30% by weight.
Temperature e 50° C. to 90° C.
PH e 7 to 10.

When the sulfonation is controlled so that the




2,676,185

3

operating variables are maintained within these
limits, one obtains a yield above 96% of mono-
sulfonic acid salts of low oil content and high
detergency.

The particular sulfonating conditions within
the limits of the foregoing combination of condi~
tions which it will be best to use with a particular
alkyl benzene will depend upon whether it is of
the monoalkyl benzene type or is a dialkyl ben-
zene having an alkyl group of 1 to 4 carbon atoms
in addition to the long chain alkyl radical of 12
to 24 carbon atoms which characterizes all the
alkyl benzenes used in the process of the inven-
tion. Due to their greater sensitivity to side re-
actions during sulfonation, these dialkyl benzenes
are sulfonated under milder conditions coming
within the foregoing ranges than is necessary
with the corresponding monoalkyl benzenes,
namely:

Sulfonation temperature.___.__ 5° C, to 20° C,, prefer-

ably 10° C. to 20° C.
1 to 60 min,, preferably

2 to 40 min,

5 to 50 p. s. i. g, prefer-

ably 10 to 35 p. s. 1. g.
159% to 309, prefer-

ably 209 to 30%.
Mole ratio free SO; to alkylate__ 1.15:1 to 1.4:1, prefer-

ably 1.2:1 to 1.3:1
With dialkyl benzenes wherein the higher slkyl
radical is derived from olefin polymers of 12 to 24
carbon atoms per molecule, it is particularly de-
sirable to control the sulfonation so the condi-
tions are maintained within the indicated pre-
ferred narrower ranges.

When using the described dialkyl benzenes as
starting materials, temperatures above 20° C.
cannot be used without encountering excessive
dealkylation which gives products of low equiva-
lent weight having a detrimental oil content and
reduced detergency. The increased oil content
of the products produced at temperatures above
20° C. is particularly undesirable because of the
tackiness which it imparts to the dry products.
Due to their greater stability, monoalkyl ben-
zenes can be sulfonated at higher temperatures,
40° C. to 50° C. being useful. With both mono-
and di-alkyl benzenes having alkyl groups of 12
to 24 carbon atoms, temperatures of at least 5°
C. are necessary for effective mixing and reac-
tion as at lower temperatures the mixture is too
viscous when using oleum of the concentration
necessary according to the invention. In this
connection it should be noted that the process
of the invention is preferably carried out in the
absence of solvents such, for example, as sulfur
dioxide, etc. since they complicate the recovery
of the product, the reaction product used being
the effective solvent in the new process.

The contact time used in sulfonation must be
at least 1 minute and preferably is at least 5
minutes in order to insure the desired complete-
ness of sulfonation. Contact times greater than
about 60 minutes are undesirable, however, in
the sulfonation of the described dialkyl benzenes
because they needlessly decrease plant capacity
and may increase side reactions which take place,
leading to products of higher.oil content hav-
ing equivalent weights too far below the theo-
retical with consequent poorer - detergency.
Average reaction times of 10 to 40 minutes are
preferred for such dialkyl benzenes. With the
monoalkyl benzenes used in the process, it is
feasible to increase the reaction time to about 5
hours. In fact, in batch sulfonation of these
monoalkyl benzenes, one convenient method of
operation is to react for 2 hours at about 25°

Contact time

Pressure

Oleum strength_______________
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C. and then increase the temperature to 50° C.
for an additional 2 hours. When carrying oud
the sulfonation continuously, however, reaction
times of the same order as those used for the
dialkyl benzenes are preferably employed.

Whichever type of alkyl benzene having an
alkyl group of 12 to 24 carbon atoms is used as
starting material in the process, the sulfonation
must be conducted under substantial superat-
mospheric pressure of at least 5 pounds per
square inch, gage, in order to obtain effective
reaction under the conditions of the new proc-
ess. At lower pressures the sulfonation is in-
complete and the preferred range of pressures
is from 5 to about 50 p. s. i. g., most preferably
about 10 to 15 p. s. 1. g.

Oleum strengths between 15% and 30% cor-
responding to about 103% to about 107% sul-
furic acid strength, are used for sulfonation of
both types of starting alkyl benzenes. Lower
concentrations give produects of such low sul-
fonate content as to seriously reduce their ef-
fectiveness as detergents unless the process is
complicated by special arrangements for remov-
ing a part of the sulfuric acid before neutraliza-
tion and/or purification of the product by sep-
aration of inorganic sulfates. Oleum of too
high a concentration is undesirable because it
gives a product which is difficult to dry.

The mole ratio of free sulfur trioxide to di-
alkyl benzene must be maintained at 1.15 or
higher in order to reduce the residual oil in the
sulfonation product to the required degree.
Ratios above 1.4 to 1 are undesirable as they give.
products of lower sulfonate content after neu-
tralization and also needlessly increase the cost
of operation. This range of ratios is also de-
sirable when sulfonating monoalkyl benzenes
having an alkyl group of at least 12 carbon atoms
in a continuous manner but lower ratios, e. g.
0.7:1, can be used in batch sulfonation of these
alkyl benzenes where longer contact times are
employed.

When the sulfonation conditions are main-
tained within the foregoing ranges the reaction
may be carried out intermittently as well as by
the indicated continuous or batchwise method.
A convenient method of continuous sulfonation
comprises simultaneously feeding the alkyl ben-
zene and oleum in the specified proportions into
a circulating stream of reacted mixture flow-
ing through a suitably cooled reactor while
drawing off at a point ahead of the feed inlets
a volume of reacted mixture equivalent to the
feed. The reactor may, for instance, be a high
speed mixer, or a eooler with or without a time
tank through which the reaction mixture is cir-
culated by a pump connected with the inlet and
outlet, or other suitable form of apparatus. In
such a method of operation a ratio of recycled
mixture to feed of the order of about 5 to 25 vol-
umes per volume, preferably about 10 to 20 vol-
umes per volume, has been found to be suitable.
In sulfonating batchwise it is preferred to use
a reactor equipped to withstand the required
elevated pressures and provided with efficieng
cooling and stirring means. The reactor is pref-
erably charged with the alkyl aromatic hydro-
carbon to be sulfonated, after which the oleum
is run in at a rate such as will insure a reaction
time within the previously indicated range. Still
other methods of carrying out the sulfonation
within the critical range:of operating conditions
of the invention may, of course, be used.
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Most preferably, the sulfonation mixture is
neutralized immediately upon withdrawal from
the sulfonation reactor since in this way an ad-
vantageous mixture of sulfonates and sulfates
corresponding to the base used in neutralization
ic optained. To obtain products of high quality,
the neutralization must be effected by adding
the sulfonation mixture to a solution of the
neutralizing agent under controlled conditions
of concentration and proportion. of base, tem-
perature and pH, as previously pointed out, to
prevent undesirable sulfur dioxide evolution and
mixing difficulties associated with excessive
viscosity of the mixture. Thus, with both mono-
and di-alkyl benzenes having an alkyl group
of 12 or more carbon atoms, the neutralization
of the sulfonic acids must be carried out under
the following conditions when using an inor-
ganic hydroxide.

Concentration of the base added.. 20% to 30%
by weight.

Temperature - eee e 50° C. +to
90° C,

PH o e 7 to.10.

A wide variety of different bases may be used
for mneutralization. Alkali metal hydroxides,
particularly sodium or potassium hydroxide, or
ammonium hydroxide, or mixtures thereof, are
particularly suitable although alkaline earth
metal hydroxides such as calcium and magnesium
hydroxides, or organic bases such as amines, in-
cluding alkanolamines such as the ethanolamines,
morpholine and the like, may also be used.

The neuiralized product is a light colored
siurry which may be used as such or drum or
spray dried with or without addition of build-
ers such as sodium tripolyphosphate or the like
to obtain a free flowing, nonhysgroscopic powder
of good odor and high detergency in both hard
and soft water.

The following examples illustrating typical ap-
plications of the invention show some of its
advantages and make clear how the new process
may be carried out.

Example 1

o show the effect of sulfonation temperature,
a series of runs was made using a dodecyl toluene
mixture produced by alkylating toluene with a
tetramer fraction of propylene polymers. The
sulfonating agent in all cases was 15.5% to0 23.1%
oieurn (103.5% to 1056.2% sulfuric acid). The
mole ratio of sulfur trioxide to dodecyl toluene
was 1.21 to 1.35, and the residence time was 18 to
18 minutes at a pressure of 5 p. s. i. g. The
sulfonation was wcarried out continuously by
pumping the oleum and dodecyl toluene via pro-
portioning pumps into a high speed rotary mixer
provided with cooling coils, the product fiowing
continuously to a water-cooled, stirred neutral-
izer where it was neutralized at 80° C. with. 30%
aqueous sodium hydroxide at a. pH of about 8.

Temperature...cavccenaeaaa 6° C. |10° C.[20° C.|30° C.|40° C.|50° C.

Equivalent weight of so-
dium sulfonate. - ...
Residual oil in product
(wt. percent of dodecyl
toluene fed) . . ...
Sulfur dioxide formation
(moles per equivalent of
sulfonic acid) cee o caeoaaan
Relative detergency in
washing cotton in soft
water.

351 369 | 343 324> 313

2.4 51 9.0 17

0.12 0.121 0,14 1 0.20 |

93 931 89
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Example IT

The effect of variations in the operating pres-
sure in the sulfonation reactor is shown by the
tollowing results obtained by sulfonating & pro-
pylene teitramer-toluene alkylate in the appa-
ratus used in Example I. In the experiments
essentially equivalent sulfonation conditions, ex~
cept for pressure, were used as follows:
°C_. 10

min 6
per cent——. 23
1.35

Temperature
Time of contact
Oleum strength
Mole ratio of SO; to alkylate

Pressure (. 8. 1. 82 oo iiem i [1} 1 50 12 25
Equivalent weight of sodium sulfonate._|..._| 362 | 372 | 872 | 868
Residual oil in product: (wt. percent of | .

alkylate fed) . oo cicccwe e dm e 16] 1114237 42
Relative detergency of sodium sulfonate ’ i

(at concentration of 2 grs, total solids |

per 100 grs. water at 60° C. in washing

cotton in Soft Water) - c-eeecacinocncnnaa RN S 95 |_reae

95

Examnle IIT

The favorable results which may be obtained
at sulfonation times in the range of 5 to 60 min-
utes, provided the other reaction variables are
maintained within the required limits, are shown
by the following fizgures for the sulfonation of
dodecyl toluene in the continuous reactor of Ex-
ample I, using 23.1% oleum (105.2% sulfuric acid)
at 10° C., a pressure of 5 to 15 p. 5. i. g, and &
mole ratio of free SO3 to dodecyl toluene at 1.35.

Average contact time (min,) 6 13 25 40

361 {
41

Equivalent weight of sodium sulfonate...|

Residual oil in product (wt. percent of
of dodecyl toluene fed). - ooocoueeaaoome

Relative detergency of sodium sulfonate
(at a concentration of 0.2 gr. total solid
per 100 grs. water at 60° C. in washing.
cotton in soft water) . owaoooceomeaoan

363
3.7

374 | 36%
4.3 4

o5 | o7 | 95}

Example IV

The effect of sulfuric acid concentration in
the sulfonation of dodecyl toluene produced by
alkylating toluene with a tetramer fraction of
propylene polymers is shown by the following
results of tests in which temperatures of 10° C.
and 20° C. were used at a contact time of 6 min-
utes, a pressure of 15 p. s. i. g., and a mole ratio
of free sulfur trioxide to dodecyl toluene of
1.35:1.

Oleum concentration, wt. percent.....__. 23 . 31 31
Temperature, ® C. o oiies 10 20 10 20
Equivalent weight of sodium sulfonate___{ 372 | 369-| 365 362
Residual oil in product (¥wt. percent of -

dodecyl toluenefed). ... 4,2 51} 14 3.3

Active ingredient content of dry p
wi. percent
Relative detergency of sodium sulfonate.

38 |
95

42 46

93

Example V

The following test runs show the effect of vary-
ing the mole ratio of free sulfur trioxide to
dodecyl toluene when sulfonating with oleum of
23.19 concentration at 10° C,, a pressure of 15
p. s. 1. g., and an average contact time of 6 min-
utes in the continuous sulfonator of Example I.

Mole ratio of SOs to dodecyl toluene ... 1.04 1 1,15 | 1.25 || 141
Equiyvalent weight of sodium sulfonate.._| 363 | 374 | 375 372
Residual oil in produet (wt. percent of : :
dodecyl toluene fed) . .- oo 22) 44| 4.8 3.7
Sulfonate content of neutralized and - - i
dried product, wt. percent.......—....- ;37 40y 39 36
Relative detergeney oo oo ccecccccac|omceacfemmvea]omae 95

It
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Example VI
A dodecyl benzene fraction boiling between
120° C. and 162° C. at 5 mm. from the alkylation
of benzene with propylene tetramers was sul-
fonated by the continuous method described
above, the reaction conditions and results being
as follows: -

Sulfonation temperature___________ °C._ 50
Contact time.._ —-min__ 6
Pressure oo o ________ p.s.i. g . 31
Oleum concentration_-_.__..___ per cent-.. 30
Mole ratio of SOz to alkylate_________ . 1.29
Neutralization temperature_..______ °C-. 60
Concenfration of NaOH_______ per cent__ 25
pH e i e Tto10
Equivalent weight of sodium sulfonate___ 350
Residual oil (wt. per cent of dried prod-

UCE) o per cent_. 0.83
Sulfonate content of dried product, wt.

percent . 47.5
Relative defergency in soft water when

built with 80% NasP3Oi10 and 19 CMC

to 18% sodium sulfonate content______ 108

The relative detergency values given in the

foregoing results are comparative values for
standard Laundercmeter test washings of Gen-
eral Dyestuff soiled cotton cloth No. 26 at 60° C.
for 10 minutes using 0.2 gram per 100 grams of
neutralized and dried sulfonation product con-
sisting of a mixture of sodium sulfonate and so~
dium sulfate with the results expressed ss per
cen} soil removal compared with an arbitrary
standard of removal as 100%.
" While in the forégoing exariplds the sulfong-
tion of dodecyl benzene and dodecyl toluenes has
besn emphasized, it will ke seen from the follow-
ing results that equally good results may be ob-
tained by sulfonating other alkyl benzenes
wherein one of the alkyl groups contains 12 to 24
carbon atoms, using sulfonation and neutraliza-
tion conditions within the specified ranges of the
invention. :

Ezxample VII
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This application is-a continuation-in-part of
copending application  Serial No. 17,814, filed
March 28, 1948, now abandoned.

We claim as our invention:
- ‘1. A process of producing a sulfonic acid salt
of an alkyl benzene having an alkyl group of 12
to 24 carbon atoms and not more than one other
alkyl group, said other alkyl group containing not
more than four carbon atoms, which comprises
reacting said alkyl benzene in the absence of
added solvent with oleum of 15% to 30% initial
concentration in proportions such that the mole
ratic of free sulfur trioxide o alkyl benzene is
0.7:1 to 1.4:1, maintaining the reaction mixture
at a temperature of 5° C. to 56° C. and a super-
atmospheric pressure of 5 to 50 p. s. i. g., remov-
ing from the reaction zone reacted mixture after
a-contact time of 1 min. to 5 hrs., and feeding the
withdrawn reaction mixture into an saguecus
solution of a base of 20% to 30% concentration
while maintaining in the neutrslizer a tempera-
ture of 50° C, to 80° C. and a pH of about 7 toc 10.

2. A process of producing a sulfenic acid sait
of an alkyl benzene having an alkyl group of 12
to 24 carbon atoms and uot more than one other
aikyl group, said other alkyl group containing not
more than four carbon atoms, which comprises
reacting said alkyl benzene in the absence of
added solvent with oleum of 22% to 309 initial
cencentration in proportions such that the mole
ratio of free sulfur trioxide to alkyl benzens is
1.18:1 to 1.4:1, maintaining in the reaction mix-
ture a temperature of 5° C. to 50° C. and a super-
atmospheric pressure of 5 to 50 p. 5. i. g., removing
from the reaction zone reacted mixture after a
conttact time of 1 to 60 min., and feeding the with-
drawn reaction mixture into an agqueous solution
of & base of 20% to 309% concentration while
maintaining in the neutralizer a temperature of
50°.C. to 90° C. and a pH of about 7 to 10.

3. A process of producing a sulfonate of g di-
alkyl benzene having one alkyl group of 12 to 24
carbon atoms and another alkyl group of 1 to 4

Dodecyl ethyl | C15~Cis alkyl
b%{lz?ne fror? t(l)llxuelne fron; see.- s6c.-
. T alkylation of | alkylation o e ot
Alkeyl benzene _._________l_....____._ ‘\-K‘]e%oz‘ggcg;l ethyl benzene | toliene with 212%31 gggal
. - with propylene | propylene pen- toluene to]uZne
tetramer (mol. | tamersand
wt. 262 found) hexamers
Temperature. ... _. °C.. 50 15 20 22 22
Time of contaet._......._._____ min__ 60 2 2 2 2
Moleratio of free §O1 to alkyl benzene 13 1.2 1.2 1.2 1.2
Equivalent weight of sodium sul-
fonate: -
Actual. . e 345 352 380-422 392 430
Theoretical __________________.__ 348 364 304-434 390 447
Residual oil in product..._percent.. 0. 56 1.9 cal 1.3 1.4
Relative detergency cn cotton...____ 103 88 101-108 107 104
It will thus be seen that the process of the in- 69 carbon atoms which comprises reacting said di-

vention offers many advantages over prior
methods of producing detergents from alkyl aro-
matic compounds and is capable of considerable
variation with respect to. the type of alkyl ben-
zenes which may be used since, although particu-
larly useful with dialkyl benzenes having alkyl
grcups of 1 tc 4 and 12 to 24 carbon atoms there-
in, it is also advantageous for the preparation of
high guality detergents from monoalkyl benzenes
having 12 to 24 carbon atoms in the alkyl group.
It will therefore be understood that the new proc-
ess is not limited to the details disclosed by way
of example nor by any theory proposed in expla-
nation of the improved results which are ob-
‘tained.’ o o
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alkyl benzene in the absence of added solvent
with oleum of 22% to 30% initial concentration
in proportions such that the mole ratio of free
sulfur trioxide to dialkyl benzene is 1.2:1 to 1.3:1,
maintaining in the reaction mixture a tempera-
ture of 10° C. to 20° C. and a superatmospheric
pressure of 18 to 20 p. s. 1.'g., removing from the
reaction zone reacted mixture after a contact
time of 5 to 40 min., and feeding the withdrawn
reacted mixture directly into an agueous solution
of a base of 20% to 30% concentration while
maintaining in the neutralizer a temperature of
50° C. to 96° C. and a pH of about 7 to 10. )

4. A process of producing a sulfonate of a di-

{9 alkyl benzene having one alkyl group of 12 to 24
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carbon atoms derived from an olefin polymer of
branched chain structure and another alkyl
group of 1 to 4 carbon atoms which comprises
reacting said dialkyl benzene in the absence of
added solvent with oleum of 22% to 30% initial
concentration in proportions such that the mole
ratio of free sulfur trioxide to dialkyl henzene is
1.2:1 to 1.3:1, maintaining in the reaction mix-
ture a temperature of 10° C. tc 20° C. and a super-
atmospheric pressure of 10 to 50 p. s. i. 2., remov-
ing from the reaction zone reacted mixture after
a contact time of 5 to 40 min.,, and feeding the
withdrawn reacted mixture directly into an ague~
ous solution of a base of 20% to 30% concentra-
tion while maintaining in the neutralizer a tem-
perature of 50° C. to 90° C. and a pX of ahout
7 to 10.

5. A process of producing g sulfonate of g di-
alkyl benzene having one alkyl group of 12 to 24
carbon atoms and another alkyl group of 1 to 4
carbon atoms which comprises continuously feed-
ing into a circulating stream of reacted mixture
said dialkyl benzene and oleum of 229% to 309%
concentration in proportions such that the mole
ratio of free sulfur trioxide to dialky! benzene fed
is 1.2:1 to 1.3:1 and the volume ratio of recycled
reacted mixture mixed with the feed is 10:1 to
20:1, maintaining in the reaction mixture a tem~
perature of 10° C. to 20° C. and a superatmos-
bheric pressure of 10 to 50 p. s. i, g., continuously
removing from the reaction zone reacted mixz-
ture equivalent to the feed after an average con-
tact time of 5 to 40 minutes, and immediately
neutralizing the withdrawn reacted mixture with
an aqueous solution of sodium hydroxide of 20%
to 30% concentration while maintaining in the
neutralizer a temperature of 50° C. to 80° C. and
a pH of about 7 teo 10.

6. A process of producing a sulfonate of an
alkyl toluene wherein the alkyl group is derived
from a propylene polymer having 12 to 24 car-
bon atoms per molecule which comprises contin-
uously feeding into a circulating stream of re-
acted mixture an alkyl toluene product of the
alkylation of toluene with a propylene polymer
of 12 to 24 carbon atoms and oleum of 229% -to
30% concentration in proportions such that the
mole ratio of free sulfur trioxide to alkyl toluene
fed is 1.2:1 to 1.3:1 and the volume ratio of re-
cycled reacted mixture mixeq with the feed is
10:1 to 20:1, maintaining in the reaction mixture
a temperature of 10° C. to 20° C. and a superat-
mospheric pressure of 10 to 50 p. s. i. g., contin-
uously removing from the reaction zone reacted
mixture equivalent to the feed after an average
contact time of 5 to 40 minutes, immediately neu-~
tralizing the withdrawn reacted mixture with an
aqueous solution of an inorganic hydroxide of
20% to 30% concentration while maintaining in
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the neutralizer a temperature of 60° C. to 90° C.
and a PH of akout 7 to 10, and drying the result-
ing slurry io obtain a free Aowing detergent mix-
ture.

7. A process of producing a sulfonic acid salt
of a moncaikyl benzene having an alkyl group of
12 to 24 carbon atoms which comprises reacting
said monoalkyl benzene in the absence of added
solvent with oleum of 15% to 209 initial con-
cenfration in proportions such that the mole
ratio of free sulfur trioxide to alkyl benzene is
0.7:1 to 1.4:1, maintaining the reaction mixture
at a temperature of 40° C. to 50° C. and a super-
atmospheric pressure of 5 to 50 p. s. i. g., remov-
ing from the reaction zone reacted mixture after
a contact time of 1 min, to 5 hrs,, and feeding
the withdrawn reaction mixture into an agueous
solution of a base of 20% to 30% concentration
while maintaining in the neutralizer a tempera-
ture of 50° C. to 90° C. and a pH of about 7 to 10.

8. A process of producing a sulfonic acid salt
of a mono-alkyl benzene having the alkyl group
derived from an olefin polymer of branched chain
structure having twelve carbon atoms which com-
prises continuously feeding into a circulating
stream of reacted mixture said dodecyl benzene
and oleum of 15% to 30% concentration in pro-
portions sueh that the mole ratio of free sulfur
trioxide to dodecyl benzene fed is 1.15:1 to 1.4:1
and the volume ratio of recycled reacted mixture
mizxed with the feed is 10:1 to 20:1, maintaining
in the reacticn mixture a temperature of 40° C.
to 50° C. and a superatmospheric pressure of 5
to 50 p. s. 1. g., continuously removing from the
reaction zone reacted mixture equivalent to the
feed after an average contact time of 5 to 40
minutes, immediately neutralizing the withdrawn
reacted mixture with an agqueous solution of so-
dium hydroxide of 20% to 309% concentration
while maintaining in the neutralizer a tempera-
ture of 60° C. to 90° C. and a pH of about 7 to 10.
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