2,330,922

R. RIEGLER
MANUFACTURE OF- SULPHONATED DETER.GENTS

Oct. 5, 1943.

2 Sheets-Sheet 1

Filed Dec. 22, 1941

!
1

7
;/6-

ke Ity

[
]
H
1
h
h
i

N .
S N R R RO

g,

1%

114

D N O A R RGN

INVENTOR
FIEWEN KIEGLER

B“?Z%S&zg(huﬁ'

'~ ATTORNEY

il e
11 VPt SUNPUY 4% MUY o SO

l-—1———— -~ —a — e rg—frr
T v 2 [ %

1%

-

il

#
A

/

©]

o W

-

2

y /4

0%

07

7

O -

A

) 14

t-gy J




R. RIEGLER . 2,330,922

MANUFACTURE OF SULPHONATED DETERGENTS

Oct. 5, 1943.

2 Sheets—Sheet_z

22, 1941

Filed Dec.

INVENTOR
RIEWEN RIEGLER

=Y TR0 B Coo

ATTORNEY

f——— — e e — <l T

1
~
[
’_
4

J

-1
L L

S R T




Patented Oct. 5, 1943

Ul\HTED STATES

2,330,922

PATENT OFFICE

2,330, 922

MANUFACTURE OF SULPHONATED
.. DETERGENTS

" Riewen Rlegler, Buffale, N. Y., assngnor to Alhedl. o
Chemical & Dye Corporatmn ‘New York, N. Y.,
a corporatxon of New York

Application December 22, 1941, Serial No 424 067
(CL 18—-47 5)-

9 Cla.lms

This 1nvent1on relates to 1mprovements in the
manufacture of sulphonated  detergents, more
particularly to improvements in the manufac-
ture of alkyl aryl sulphonates the alkyl side
chains.of which are derived from petroleum dis-
tillates. :

It has. been found that alkyl aryl sulphonates
the alkyl side chains of which contain from 7
to 30 carbon atoms and preferably from 12 to 16
carbon atoms, have surface active properties
which make them highly useful as wetting and
emulsifying - agents . and partlcula.rly as deter-
gents. A simple and economical method for
preparing such compounds mvolves forming a
condensation product of an aromatic compound
with a polycomponent non-aromatic hydrocar-
bon mixture the constituents -of which contain
the desired number of carbon atoms, sulphonat-
ing the- mixture of alkyl aryl compounds thus
formed, neutralizing the sulphonated product and
drying the neutralized solution, Thus, for ex-
ample, a preferred method for prepanng such
compounds involves chlorinating a polycompo-
nent non-aromatic : hydrocarbon mixture, e. g.
a petroleum distillate such as kerosene, condens-
ing the chlorinated mixture with a mononuclear
aromatic hydrocarbon such as benzene, sulpho-
nating the mixture of alkyl aryl compounds thus
formed, neutralizing and drying.. Such c¢com-
podnds may alsc be prepared by condensing an
olefin fraction containing the desired number
of carbon atoms with an aromatic hydrocarbon,
sulphonating the alkyl aryl compounds forimed,
neutralizing- and . drying. Extensive practice of
these -methods has. shown,. however, thab the
alkyl aryl sulphonates produced -usually contain
appreciable quantities of unsulphonated organic
impurities, principally unsulphonated sliphatic
hydrocarbons, which impurities impart unpleas-
ant odors to the final compositions and cause
the compositions to become discolored and to
develop objectionable odors during storage.

As pointed out in the copending application

-of Lawrence H, Flett Serial No. 403,457, filed
July 21, 1941, alkyl aryl sulphonate compositions
containing an exceedingly small amount of un-
sulphonated organic impurities and having ex-
cellent detergent characteristics may be prepared
by halogenating a polycomponent non- -aromatic
hydrocarbon mixture containing straight and/or
branched chain alkanes having an average car-
bon content. between 7 and 30, preferably be-
tween 12 and. 16, carbon abtoms per molecule in
o manner such:that between about 10% . and
about 509, .of the mixture remains unhalogem
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ated, condensmg this halogenated mlxture with:
an aromatlc compound, sulphohating the mixture
of alkyl aryl compounds produced; neutralizing:
the ‘sulphonic' acids-and: drying the: neutralized
solution by exposing & large surface area of the!
solution to relatively - hlgh temperatures - for:.a
relatively short period- of time, €. g. by drum or:
spray drying the solution. If has been’ found;

however, alkyl aryl sulphonates prepared in ac-
cordance with the above Flett application pos-
sess g faint but nevertheless- definite:odor which:
tends to limit thelr ‘usefulness inr highly special--
ized flelds such as the manufacture of dentifrices
and the laundering of fine textiles.

Undesirable odors associated with' alkyl aryl
sulphonate compositions "of the type above ‘de-
scribed may be removed therefrom in accordance
with the process described in the copending ap-
plication of Lawrence H. Flett' Serial No. 350,145;
filed August 2, 1940, which process involves treat-
ing a solution of the alkyl aryl sulphonate with ~
& highly porous solid adsorbent stichas activated
carbon, separating the treated solution from the
adsorbent and recovering the sulphonate. This
method of removing the undesirable odor: from
such compositions has been found to be highly
satisfactory. It is evident, however, that this
odor removal step inevitably adds to the cost of
the final product. Hence, in some cases it would
be highly desirable from an economic standpoint
to dispense with the adsorbent treatment in the
preparation of substantially odorless preducts.

It is an object of this invention to prov1de an

‘ improved -process for the’ preparatxon of a de-
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tergent product in the form of substantially uni-
form and odorless flakes or particles.

It is a more specific object of this invention to
provide an improved method for preparing sub-
stantially odorless alkyl aryl sulphonates derived
from polycomponent non-aromatic hydrocarbon
mmtures

-"1 have made the surprismg discovery that sub-
stantially odorless alkyl aryl suphonates, the al-
kyl side chains of which are derived from poly-
component non-aromatic hydrocarben mixtures
having an average carbon content between 7 and
30, preferably between 12 and 16, carbon atoms
per molecule, may be prepared in a simple ‘and

‘eéconomical manner by forming an.aqueous stirry

of the crude alkyl aryl sulphonate -composition,
said slurry containing between about 20% and
about 50% solids (suspended and dissolved), con-
tinuously feeding the slurry onto a heated sur-
face such as a rotating drum to {orm 4 ¢ontin-

-uous, coherent film having a maximim ‘thick-
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ness of about 0.03 inch, preferably between 0.007

and 0.015 inch, and having a residual volatile
content of from about 5% to about 12%, contin-
uously moving the film into;contact with hot cir-
culatnig gas to complete the drying and removal
of volatile impurities, and then discharging the
dried product, preferably after contact with a
cool circulating gas, which product, particularly
when cool, automatically breaks up into particles
or flakes. A preferred embodiment of my in-
vention involves chlorinating a petroleum distil-
late of the kerosene type containing hydrocar-
bons having an average carbon content of 12 to
16 carbon atoms per molecule, condensing the
chlorinated petroleum distillate with & mononu-
clear aromatic compound, stripping the mixture
of alkyl aryl compounds thus produced of low-
boiling constituents, sulphonating the stripped
alkyl aryl compounds, permitting: the sulphona-
tion mass to stratify and removing therefrom the
top layer of unsulphonated material, neutraliz-
ing the sulphonic acid with an aqueous solution
of a strong alkali, forming an aqueous slurry of
the sulphonate containing between about 20%
and about 50% solids, and drying the slurry in
the manner above described. I have found it
particularly important to produce a continuous,
coherent film on the heated surface having a
maximum thickness of less than about 0.03 inch,
since by operating in this manner a product is
obtained which at the completion of the drying
distintegrates readily into odorless flakes or par-
ticles suitable for all detergent uses.. The pro-
duction of films of the proper thickness depends
upon. correlation of several factors such as the
concentration of the slurry fed to the prelimi-
nary drying unit, the rate of feed of the slurry,

the type of preliminary drying unit employed, the.

size of the drying surface and the temperature
thereof, and, if a drum drier is: employed as: is
preferred, the rate of rotation of the drum or
drums and the point of removal of the partially
dried film from the rotating surface; by suit-
ably correlating these variables a film of the de-
sired thickness may readily be produced. Fur-
thermore, for the production of dry products
which disintegrate into flakes or particles suit-
able for detergent use the temperature of the
hot. circulating gas and the time of contact of
the partially dried film with the gas are prefer-

ably adjusted so that a product having a resid-.

ual volatile content of about 0.3% is obtained.

The alkyl aryl sulphonate products obtained in
- accordance with my invention have been found
to be substantially odorless. This is most sur-
prising since it had previously been thought
odoriferous impurities would remain in such sul-
phonates even on prolonged drying and could be
removed only by an adsorbent treatment. Hence,
these products may be employed in the manu-
facture of detergents suitable for the most spe-
cialized uses without imparting even a faintly
discernible odor thereto. Furthermore, my in-
vention permits reduction of the moisture con-
tent of the sulphonates to an extremely low fig-
ure, e. g. about 0:3% moisture, thereby permit-
ting the production of products which show prac-
tically no-tendency to lump or cake even upon
long standing. From an: economical standpoint
my invention affords a method:of preparing sub-
stantially odorless alkyl aryl sulphonate compo-
sitions without resorting to the uneconomical step
of subjecting the sulphonate to an adsorbent
treatment.

The alkyl aryl suphonate compeositions which
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may be: treated in accordance with. my invention
may be prepatred from any polycomponent non-
aromatic thydrocarbon mixture, the constituents
of which contain: the desired number of carbon
atoms, in any suitable manner known to the art.
The term “polycomponent non-aromatic hydro-
carbon mixture” is employed throughout the spec-
ification dand claims. to include hydrocarbon mix-
tures such as petroleum, petroleum. distillates
and otherwise refined petroleum fractions con-
taining straight and/or branched chain alkanes, -
or mixtures of olefins; such mixtures may also
contain cycloalkanes and aryl hydrocarbons, the
amount of the latter, however, being less than
Thus, for example, the
polycomponent ‘non-aromatic hydrocarbon: mix-
ture employed in accordance wtih the preferred
mepl_md of préparation, i. e. the method involv-
ing chlorinating a polycomponent non-aromatic
hydrocarbon mixture comprising chiefly straight
and/or branched chain alkanes and condensing
the chlorinated mixture with an aromatic com-
pound, may be any petroleum distillate contain-
ing straight and/or branched chain alkanes hav-
ing an average carbon content of 7 to 30 carbon
atoms per molecule, such as, for example, a pe-
troleum distillate, the lower boiling point of which
is not below 80° C. at atmospheric: pressure and
the upper. boiling point of which is not more than
about 350> C. at 25 mm. absolute pressure; pref-
erably kerosene fractions from Pennsylvania or
Mount Pleasant, Michigan, petroleum having an
average carbon. content of 12 to 16 carbon atoms
per molecule and at least 80% thereof boiling
within. the range of 180°-300° C., and more par-
ticularly purified petroleum distillates at least
80% of which boil between 200° and 260° C. are
employed. For convenience, alkyl side chains
derived from petroleum distillates of the kero-
sene type are referred to as “keryl side chains.”
Mixtures of olefins which have approximately the
same average carbon content as the petroleum
distillates. described above may- also be employed
as the polycomponent non-aromatic hydrocarbon
mixture; such olefinic mixtures may be directly
condensed with the aromatic compound to pro-
duce the desired mixture of alkyl aryl com.-
pounds.

In carrying out the preferred method of pre-
paring alkyl aryl sulphonate compositions, a poly-
component non-aromatic hydrocarbon mixture
derived from petroleum and containing straight
and/or branched chain alkanes having an aver-
age carbon content of from 12 to 16 carbon atoms
per molecule may be halogenated in any suitable
manner. Preferably, a petroleum distillate of the
kerosene type, from which any aryl hydrocarbons
have been - largely removed, is chlorinated so
as to produce a chlorinated mixture of keryl
mono- and poly-chlorides containing between
about 10% and about 50% unchlorinated hy-
dxjocarbons. This chlorination may be most read-
ily accomplished by bubbling chlorine gas
through the distillate until a mixture contain-
ing an amount of organically combined chlorine
substantially  corresponding. with. about 75% to
about 175%, and not more than 200%, theoretical
monochlorination of the petroleum: distillate,
preferably between about 100% and about 140%
theoretical’ monochlorination, is produced; the
term “theoretical monochlorination” means. the
hydrocarbon mixture contains an amount of or-
ganically combined chlorine corresponding. to
about 1. atom of chlorine per molecule of hydro-
carbon. The temperature at which chlorination
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is carried out may be between 0° and about 130°
C., preferably between 60° and 125° C.; catalysts,
such, for example, as phosphorus trichloride,
iodine, sunlight, etc., may be employed.

The chlorinated hydrocarbon mixture thus ob-
tained consists of mono- and poly-chlorinated

hydrocarbons and unchlorinated hydrocarbons. .

This mixture is condensed with an aromatic com-
pound such as benzene, toluene, naphthalene,
phenol, phenetole, monochlorbenzene, ete., pref-
erably a mononuclear aromatic compound, in the
presence of & condensing agent of the Friedel-
Crafts ‘type such, for example, as anhydrous
aluminum chloride, anhydrous zinc chloride, etc.,
aluminum chloride being preferably used for the
condensation of aromatic hydrocarbons and zinc
chloride for phenols. The amount of aromatic
compound condensed with the chlorinated hy-
drocarbon mixture may vary somewhat, but pref-
erably at least about 1.25 mols aromatic com-
pound per mol of the halogenated fraction being
condensed is employed and there is little to be
gained by using more than 6 mols of the aromatic
compound. The amount of condensing agent
may vary over a wide range, and may be, for ex-
ample, as low as 1% or as high as 20% of the
weight of the non-aromatic hydrocarbons in al-
kylating form. The use of aluminum chloride
in an amount corresponding fo from about 5%
to about 20% of the weight of the halogenated
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mixture, halogenated to an extent corresponding

to between 75% and 175% theoretical monchalo-
genation, as disclosed and claimed in United
Stateg Patent 2,223,364 of December 3, 1940, has
been found to improve the quality of the alkyl
aryl sulphonate produced
this improved method of condensation in carry-
ing out the present invention is preferred. The
temperature at which the condensation is car-
ried out may also vary, but when carrying out
the condensation with aluminum chloride as the
catalyst in accordance with the preferred meth-
od, it should not be above 130° C, and preferably
is between 20° and 80° C. At the completion of
the condensation, the reaction mass may be per-
mitted to stratify into an upper layer containing
the greater part of the crude mixture of the alkyl
aryl compounds as well as unchlorinated ali-
phatic hydrocarbons and a lower layer of darkly
colored sludge; the upper layer is withdrawn,
and, if desired, subjected to further treatment
such as washing metallic compounds therefrom
by treatment with water or dilute acid and, as
is preferred, stripping the product of low-boiling
unchlorinated hydrocarbons and low-boiling un-
condensed aromatic hydrocarbons. This alkyl
aryl substance may also be subjected to a frac-
tionation to recover a narrow-boiling cut for sul-
phonation.
The alkyl aryl substance may then be sul-
phonated by any suitable sulphonation procedure
in order to convert it into its corresponding sul-
. phonic acid. Thus, for example, the sulphonat-,
ing agent employed may be sulphuric acid of vari-
ous strengths (66° Bé., 100%, 26% oleum, 65%
oleum, etc.), chlorsulphonic acid or sulphur tri-
oxide; 100% sulphuric acid is preferably used.
The temperature at which the sulphonation is
carried out may vary petween 0° and 140° C,,
preferably between about 50° and about 75° C.;

the amount of sulphuric acid employed in terms
of 100% sulphuric scid may range from 03.tob
times or more the weight of the alkyl aryl com-
pound being sulphonated. The extent of sul-
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3
phonation may also vary, depending upon the

material being sulphonated, the time of sulphona-
tion and the use to which the sulphonate is to

‘be put. After the sulphonation is complete the

mass is preferably, but not necessarily, permitted
to settle, whereby a layer of unsulphonated ma-
terial slowly forms, provided the unsulphonated
material is present in large excess and, after it
has separated, may be removed, thus withdraw-
ing from the sulphonic acid a large portion of
the unsulphonated materials, The sulphonic acid
may then be neutralized, preferably with an
aqueous solution of a strong alkali, such as so-
dium hydroxide. However, other neutralizing
agents may be used, for example, ammonia, an
organic base, alkaline earth hydroxides, or alkali
metal carbonates. The agueous solution thus
produced contains dissolved therein the desired
sulphonate together with unsulphonated organic
impurities equivalent to between about 10% and
about 50% of the sulphonate. The concentration
of this neutralized solution may then, in accord-
ance with my invention, be adjusted so as to form
a slurry containing between about 20% and about
50% solids, preferably about 40% solids, and the
slurry then subjected to the drying steps of my
invention.

In the accompanying drawings forming a part
of this specification and showing for purposes of
exemplification preferred forms of the drying ap-
paratus employed in accordance with this inven-
tion,

Figure 1 is a side elevation partly in section of
a preferred drying apparatus,

Figure 2 is a plan view, . .

Figure3isa cross-sectional view of the appara-
tus shown in Figure 1, taken along the line 3—3,
and

Figure 4 illustrates another type of preliminary
drying roll which may be employed.

As shown in Figure 1, & slurry feed trough 1
is disposed above a double drum drier assembly
consisting of twe steam-heated drums 2, 2’ hav~
ing a diameter of about 5 feet, encased in housing
3 and provided with adjustable notched knives
4, 4’ which may be mounted to oscillate slowly in
s lateral direction parallel to the face of the
drum for a distance slightly greater than the
width of a notch during each revolution of the
drums; each knife 4, 4’ has a plurality of notches
of the same width therein, the number of notches
being equal to the number of ribbons it is desired
to produce. As shown in Figure 1, drums 2, 2
rotate in opposite directions toward one another.
Housing 3 has attached thereto conduit & pro-
vided with fan 6 whereby vapors generated in
the housing may be removed. Conveyor belt T,
which may be constructed of canvas, travels be-
neath drums 2, 2’ on rollers 8, 8’ to final drier
unit 8.

Drier 9 comprises a housing 10 in which is dis-
posed conveyor belt 11, which may be constructed
of wire screen of 8 x 8 mesh to permit free pas-
sage of air therethrough, traveling horizontally
through the drier on rollers §2, 12’ and idlers
suitably disposed (not shown). Housing 10 is
divided into compartments A, B and C by means
of insulated partitions 3. The ends of housing
10 and partitions 13 are provided with openings
through which belt 11 may pass, these openings
being partially closed by means of flexible cur-
tains 14 fixed to housing 10 and partitions (3.
Drier 8 is provided with an air intake (5 at the
rear end thereof through which fresh atmos-
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pheric air is forced by means of fan 16 into com-
partment C. The air thus introduced into com-
partment C is sucked through belt {{ by means
of fans 17 disposed at the opposite sides of drier
unit 9 and between the upper and lower runs of
belt {1 as.appears from Figures 1 and 2. A por-
tion of the air thus introduced flows into cham-
bers {8 which, as sh(_)wn in Pigures 2 and 3, are
positioned at the opposite sides of the drier and
in which are disposed steam pipes (not shown).
The remainder of the air thus introduced is either
directed to exhaust ducts 19 at both sides of
drier unit 9 and there vented, or is recirculated
through belt (1.

The air flowing into chambers {8 is heated
therein by means of the steam pipes and then
forced by means of fans 20 from chambers I8 over
and throush belt, 11 in the compartments A and
B of drier unit 9. Moisture-laden air is forced by
means of fans 28 to exit from these compart-
ments into exhaust ducts 21 .through which it is
discharged. .

It will be understood suitable bafiles (not
shown) may be provided to give any desired flow
of cold air through  chamber C and hot air
through chambers A and B.

The dried material passes from belt It at roller
12’ to conveyor belts 22 traveling at right angles
to belt 1. The material falling on belts 22 passes
to elevator 23, and thence to hopper 24 where it
is screened. The screened material falls into con-
tainer 25. .

It is to be understood the drum drier and the

. conveyor belts are driven by suitable mechanism
not shown.

The double drum drier assembly shown in Fig-
ures 1 and 2 may be replaced by a single drum
drier unit as shown in Figure 4 consisting of

.slurry feed hopper 26, an adjustable spreader
roll 2%,-a steam-heated drum 28 and notched
knife 29 encased in housing 30. Belt 31 disposed
beneath. knife 29 carries the material to drier
unit 9, shown in Figures 1 and 2.

Drier unit 9 may, if desired, be modified by
substituting for the single belt conveyor ! & plu-
rality of belt conveyors arranged in tiers, hot air
being passed over the top conveyor belts and cool
air over the bottom conveyor belt; the sulphonsat-
ed detergent to be dried is passed from the drum
drier unit to the top conveyor belt and descends
through thg drier unit to the bottom conveyor
belt. .

In carrying out the drying in the double drum
drier apparatus shown, a slurry of the alkyl aryl
sulphonate composition containing between about
209% and about 50% solids is preferably pre-

-heated to between about 55° and about 60° C.
and then fed to the slurry feed hopper; the rate
of feed of the slurry from the hopper to the dry-
ing drums. may be about 2500 pounds per hour.
The speed of rotation and temperature of the
drums, the circumferential distance between the
knives and the time of contact of the slurry with
the drums are correlated so that a continuous,
coherent film having a maximum thickness of
0.03 inch, and preferably between about 0.007
and 0.015 inch, is formed by the time the film
reaches the notched knives; to accomplish this,
when employing a double drum drier, as is pre-
ferred, each drum having a diameter of from
32 to 60 inches, the temperature of the drums
may be between about 105° and about 160° C. and
the speed of rotation between 3 and 15 R. P. M.
Lateral movément of the notched knives serves
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to remove accumulations of partially dried deter-
gent on the fdce of the adjacent drum at posi-
tions thereon in front of the notches. The rib-
bons of partially dried detergent removed from
the drums by the notched knives fall on con-~
veyor belt 1, are carried to drier 9 and transferred
to belt 1. On belt (1 they are first contacted
in the chambers A'and B with hot air at a fem-
perature between about 120° and about 180° C. for
about 3 to 4 minutes, whereby drying and removal
of odoriferous impurities are completed; belt
{1 then carries the warm dried material .into
chamber C, wherein it is contacted with cool air
at a temperature between about 15° and about
35° C. for about 2 minutes. Thereafter the cooled
material falls from belt 11 onto conveyor belts 22
to be carried by elevator 23 to screen hopper 24
and thence to fall as a cooled, flaked, substan-
tially dry product into container 25.

The following examples are illustrative of my
invention. Amounts areé given in parts by weight
and temperatures in-degrees centigrade.

. Example 1

Part 1.—3070 parts of a Pennsylvania petro-
leum distillate boiling over the range 186° to 291°
and containing 1.3 parts of iodine dissolved
therein were chlorinated by passing chlorine gas
therethrough at about 55° until the specific
gravity of the chlorinated mixture was 0.920 at
24°. The resulting product contained about 25%
to 35% unchlorinated hydrocarbons.

Part 2-—1240 parts of a chlorinated kerosene
produced as described in part 1 were added to a
mixture of 100 parts of anhydrous aluminum
chloride and 719 parts of benzene at a tempera-
ture between about 30° and about 45°; when
all the chlorinated kerosene had been added the
mixture was agitated at a temperature of 456° to
50° for one hour, was then permitted to settle,
and the upper layer was distilled until the vapors
had a temperature of 100° to 105°, the residue
was then cooled to 14°, subjected to reduced pres-
sures, and distillation continued until the vapors
had a temperature of about 115° at 40 to 45 mm.
presstire. 7 parts of flaked caustic soda were
then added to the residue, distillation was re-
sumed and a fraction distilling between 115°
and 265° at 40 mm. absolute pressure was col-
lected.

Part 3.—The distillate obtained as described
in part 2 was washed with 133 parts of 100%
sulphuric acid for about forty-five minutes, the
mixture then permitted to stand for one-half
hour and the acid layer withdrawn. The acid-
washed cil was then cooled to- about 10° and
mixed with about 810 parts of 20% oleum, the
temperature being maintained between  12° and
16° during addition of the acid. When all the
acid had been added the mixture was agitated for
one-half hour at 25°, was then permitted to
stand for forty-five minutes, and the lower sul-
phonated oil layer drowned in 600 parts of ice
water. The sulphonic acid thus obtained was
neutralized with a strong aqueous sodium hy-
droxide solution. A solution of sodium kery!
benzene sulphonate was thus obtained contain-
ing 256.5% solids.

This solution was concentrated so as to pro-
duce a slurry containing 40% solids. The- slurry
was then preheated to a temperature of about
55° and introduced into a feed trough disposed
above 4 double drum drier; the drums of the
double drum drier each had a diameter of 32
inches and were heated by means of steam at 20
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to 30 pounds pressure and rotated in opposlte
“.directions toward one another at about 9R. P. M.
The slurry was fed into the valley between the
drums and the partially dried mass was removed
from the drums in the form of %, inch ribbons by
means' of knives notched every half inch and so
disposed with relation to the drums that the
product removed from theé drums was in the
form of a coherent film 0.007 inch thick and
containing about 7% 'moisture; the notched
knives were moved laterally during each revo-
lution of the drums to.remove -accumulation of
partially dried detergent. The ribbons were
transferred by medns of a conveyor belt into a
drier unit, wherein they were contacted with hot
air at a temperature of about 140° for about
3 minutes and then with cool air at a tempera-
ture of about 18° for about 2 minutes. - The re-
sulting product was substantlally odorless and
contained less than 0.3 moisture,

Ezample 2—A solution of sodium Kkeryl ben-
zene sulphonate, prepared as described in Ex-
ample 1, was concentrated so as to form a slurry
containing about 40% solids. “This slurry was

then preheated to about 55° and fed to a feed-

trough disposed above a single drum drier having
a diameter of 32 inches heated by means of steam
at 20 to 30 pounds pressure and rotated at 9
R. P. M. The slurry was permitted to flow onto
the drum, an adjustable spreader roll limiting the
thickness of the film passed to the drum to about
0.007 inch. The partially dried product was re-
moved from the drum in the form of % inch
ribbons by. means of a notched knife disposed
with relation to the drum so that the product
removed was in the form of a coherent film con-
taining 7% moisture; the notched knife was
moved laterally during each revolution of the
drum to remove accumulation of partially dried
detergent. These ribbons were then further
dried as described in Example 1 to form a prod-
uct which was substantially odorless and con-
tained less than 0.3% moisture. ‘

While the above description has dealt with the
preparation of substantially odorless alkyl aryl
sulphonate compositions derived from polycom-
ponent non-aromatic . hydrocarbon mixtures, it
is to be understood that the improved process of
my invention may be applied to the removal of

5
‘Since certain changes in cari‘ying out the above.

process and’certain modifications in the prod-
ucts which embody the invention may be made

without departing from its scope, it is intended

10

that all matter contaihed in the above descrip-
tion shall be interpreted as xllustrative and not
in a limiting sense.

I claim:

1. In the manufacture of sulphonated deter-
gents, the improvement which comprises feeding
a slurry of said sulphonated detergent containing

_ between about 20% and.about 50% solids onto

15

a heated surface to effect a preliminary drying
thereof and to form a continuous coherent film
having a maximum thickness of not more than

“-about 0.03 inch and a volatile content' between

20

about 5% and about 12%, removing said partial-
ly dried film from said heated surface, and con-
tacting it with & hot circulating gas.

2. In the manufacture of alkyl aryl sulphonate
compositions, the alkyl side chains of which are
derived from polycomponent non-aromatic hy-
drocarbon mixtures, the improvement which

" comprises féeding an aqueous slurry of said alkyl

25

aryl sulphonate composition, said slurry contain-
ing between about 20% and about 50% solids,

. onto a heated surface to .effect preliminary dry-
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odoriferous volatile impurities from other.sul-

phonated detergents containing these impurities;
the term “sulphonated detergents” is used in
the customary sense to include sulphated as
well as sulphonated detergents. Thus, for ex-
ample, sulphonated detergents derived from
high molecular weight alcohols, such as lauryl
sulphate and lauryl sulphoacetate detergents;
sulphonated detergents derived from low molec-
ular weight mineral oils, such as kerosene
sulphonates and kerosene sulphates; and alkyl
aryl sulphonates the alkyl side. chains of which
are derived from alcohols such as isopropyl
alcohol, butyl alcohol, dodecyl alcohol and cetyl
alcohol, e. g., di-isopropyl-sodium sulphonate and
mono-butyl diphenyl sodium monosulphonate,
may all be dried in accordance with the improved
method of my invention.

From the above description it will be evident
my invention provides an improved method for
preparing substantially odorless sulphonated de-
tergents in a simple and economical manner,
Hence, this. invention will undoubtedly be of
great interest to those engaged in the productlon
of such material.
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ing thereof and to form s ‘continuous coherent
film having a thickness of not more than about
0.03 inch and a volatile content between about
5% and about 12%, removing said film from said
heated surface, and contacting it with a hot cir-
culating gas.

3. In the manufacture of alkyl aryl sulphonate
compositions derived from polycomponent non-
aromsatic hydrocarbon mixtures of petroleum
origin, the improvement which comprises feed-
ing a slurry of said alkyl aryl sulphonate com-
position, said slurry containing between about
20% and about 50% solids, onto a drum drier to
effect a preliminary drying thereof and to form
a continuous coherent film having 8 maximum
thickness of not more than about 0.03 inch and
a volatile content between about 5% and about
12%, removing said film from the drum drier,
and contacting it first with a hot circulating gas
at a temperature between about 120° and about
180° C. and then with & cool circulating gas at a
temperature between about 15° and about 35° C

4. In the manufacture of alkyl aryl sulphonate
compositions, the alkyl side chains of which are
derived from a petroleum distillate of the kero-
sene type, the improvement which comprises
Teeding an aqueous shurry of a keryl aryl sulpho-
nate composition, said slurry containing between
about 20% and about 50% solids, onto a drum
drier to. effect” preliminary drying thereof and
to form a continuous coherent film having a max-
imum thickness of not more than sbout 0.03
inch and a volatile content between about 5%

. and about 129%, removing said film from said
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‘drum drier, and contacting it with a hot circu-

lating gas at a .temperature between about 120°
and about 180°'C. and then with a cool circulat-
ing gas at a temperature between about 15° and
about 35° C

5. In the manufacture of alky! aryl sulphonate
compositions, the alkyl side chains of which are
derived from a petroleum distillate of the kero-
sene type, the improvement which comprises
feeding an aqueous slurry of a keryl benzene
sulphonate composition, said slurry containing
between about 20% and about 509, solids, onto
a drum drier to effect preliminary drying there- -
of and to form a continuous coherent film having
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a maximum thickness of not more than about
0.03 inch and a volatile content between about
5% and about 12%, removing said film from said
drum drier, and contacting it with a hot circu-
lating gas at a temperature between about.120°
and about 180° C. and then with a cool circu-
lating gas at a temperature between about 15°
and about 35° C.

6. In the manufacture of sulphonated' deter-
gents, the improvement which comprises feeding
an agqueous slurry of a lauryl sulphate composi-
tion, said slurry containing between about 20%
and about 50% solids, onto a drum drier to ef-
fect preliminary drying thereof and to form a
continuous cofierent film having & maximum
thickness of not more than about 0.03 inch and
a volatile content between about 5% and about
12%, removing said film from said drum drier,
and contacting it with a hot circulating gas and
then with a cool circulating gas.

7. In the manufacture of sulphonated deter-
gents, the improvement which comprises feeding
an aqueous slurry of & lauryl sulpho-acetate
composition, said slurry containing between
about 20% and about 50% solids, onto a drum
drier to effect preliminary drying thereof and to
form a continuous coherent film having & max-
imum thickness of not more than about 0.03 inch
and a volatile content between-about 5% and
about 12%, removing said film from said drum
drier, and contacting it with a hot circulating
gas and then with & cool circulating gas.

8. In the manufacture of alkyl aryl sulphonate
compositions derived from polycomponent non-
aromatic hydrocarbon mixtures of petroleum
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origin, the average carbon content of which is at
least 12 and net more than 16 carbon atoms per
molecule, the improvement. which comprises
feeding a slurry of said alkyl aryl sulphonate
composition, said slurry containing between
about 20%.and about 50% solids, onto a drum
drier to effect a preliminary .drying thereof and
to form .a continuous coherent film having a
maximum thickness of not more than about 0.03
inch and a volatile content between about 5%
and about 12%, removing said film from the
drum drier, and contacting it first with a hot cir-

. culating gas and then with a cool circulating
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gas.
9. In the manufacture of alkyl aryl sulphonate
compositions, the alkyl side chains of which are
derived from a petroleum distillate of the kero-
sene . type, the improvement which comprises
feeding an aqueous slurry of a keryl benzene
sulphonate composition, said slurry containing
between about 209% and about 50% solids, onto
a drum drier maintained at a temperature be-
tween about 105° and about 160° C. so as to effect
preliminary drying thereof and form a continuous
coherent film having a maximum thickness of

‘not more than about 0.03 inch and a volatile con-

tent between about 5% and about 12%, cutting
said film into ribbons, removing said ribbons from
the. drum drier, and completing the drying by
contacting said ribbons with hot circulating air
at a temperature between about 120° and about
180° C. and then with cool circulating air at a
temperature between about 15° and about 35° C.

RIEWEN RIEGLER.



