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This invention relates to processes for the production of 
detergent materials and intermediates. More particularly 
it pertains to processes for the manufacture of high quali 
ty salts of fatty acid monoesters of glycerol monosul 
furic acid and of intermediates useful in the production 
of such salts. 
The salts of fatty acyl monoesters of glycerol mono 

sulfuric acid are well known as detergents and various 
processes for their production have been patented and 
published. However none of the processes heretofore 
described has disclosed a method whereby one might con 
Sistently secure detergent compositions relatively high 
in detergent active ingredient content (e. g. 45 percent 
or higher active ingredient on a dry composition solids 
basis) and yet low in ether soluble materials, without the 
necessity for a purification step. 
The present invention is of such a process and also of 

processes for the production of intermediates useful in 
the manufacture of the finished detergent products. 

Primarily the invention is of a process which com 
prises reacting one molecular proportion of fatty tri 
glyceride, two molecular proportions of glycerol trisul 
furic acid and from 4.0 to 4.8 molecular proportions of 
sulfuric acid monohydrate at temperatures between 30 
C. and 65 C. to form a detergent composition intermedi 
ate, and also of reacting said intermediate with a base 
to form a detergent salt. . 

Included in the invention are methods of producing 
the glycerol trisulfuric acid mentioned and a glycerol 
sulfuric acid intermediate useful in the production of the 
trisulfuric acid. 

in subsequent descriptions of the manufacture of a 
detergent composition intermediate, the words fatty tri 
glyceride, glycerol trisulfuric acid and sulfuric acid mono 
hydrate, as used in the specification and claims have the 
following meaning. 

Fatty triglycerides are those whose acyl groups average 
from 12 to 18 carbon atoms and are of a degree of un 
Saturation insufficient to substantially interfere with the 
manufacture of the detergent compositions of this inven 
tion. Only a relatively small part of the acyl groups 
present in such triglycerides may be of a chain length 
outside the 12 to 18 carbon atom range. Such triglycer 
ides are usually employed in the forms of coconut or 
pain kernel oils. However, tallows, greases, lard, cotton 
Seed oil, soybean oil, palm oil and corn oil, or fractions 
or mixtures of any thereof, may be used if they are first 
hydrogenated to remove undesirable unsaturated linkages. 
It is desirable that saturated triglycerides be employed, 
and since even coconut and palm kernel oils contain some 
unsaturated triglycerides, it is sometimes preferable to hy 
drogenate these oils too before reacting them according 
to the invented process. In this specification, except for 
the examples given the term "coconut oil" is inclusive 
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of hydrogenated, as well as non-hydrogenated coconut oil. 

Glycerol trisulfuric acid, 

GH-oso H 
GH-oso H 
CE-OSOE 

is produced when glycerol is sulfated under proper con 
ditions. The degrees of sulfation of glycerol sulfated by 
various methods have been determined by titration with 
cold sodium hydroxide, and it appears that to secure a 
satisfactory detergent product from glycerol, fat and 
sulfation agent, one should first react the glycerol and 
Sulfation agent to produce glycerol trisulfuric acid free 

The afore 
mentioned titration result indicates that the intermediate 
necessary for the production of a satisfactory fatty acid 
monoester of glycerol monosulfuric acid by the above 
method is glycerol trisulfuric acid and it is referred to 
as such. However it must be borne in mind that this 
term is used to identify the product of processes described 
in this specification, and the reactant used in other proc 
esses of this invention. Therefore, should it be found 
that any of the products, made by the invented processes, 
in reality are not glycerol trisulfuric acid, the term never 
theless includes them. It also includes such products 
when glycerol trisulfuric acid is called for as a reactant 
in one of the invented processes. 

Sulfuric acid monohydrate is H2SO4 or SOHO. The 
term 'sulfuric acid monohydrate” identifies HSO and 
excludes water in excess of the one mole combined with 
the one mole of SOs to form H2SO. 

It is necessary at this point to define a few more terms 
used in the specification and claims. 
The term "glycerol sulfuric acid” describes any of the 

glycerol mono-, di- and tri-sulfuric acids, and mixtures 
thereof. The degree of sulfation of such acids and mix 
ture is indicated by a number between 0 and 3. Thus, a 
degree of sulfation of 2.1 might indicate a mixture com 
posed of glycerol di- and tri-sulfuric acids, or more likely 
one of glycerol disulfuric acid with small amounts of the 
mono- and tri-sulfuric acids. 

"Non-gaseous sulfur trioxide” is the sulfur trioxide in 
oleum or fuming sulfuric acid, which, if removed, would 
leave sulfuric acid monohydrate. It is also liquid sulfate 
trioxide. The term does not include solid sulfur trioxide. . 

In accordance with the present invention one molecular 
proportion fatty triglyceride, usually coconut oil, hydro 
genated tallow or hydrogenated soya oil, and preferably 
coconut oil, is reacted with a mixture of two molecular 
proportions of glycerol trisulfuric acid and from 4.0 to 
4.8, preferably from 4.2 to 4.6, molecular proportions, of 
Sulfuric acid monohydrate, at a temperature between 30° 
C. and 65 C., preferably with the final portion of the 
reaction being conducted at a temperature between 50° 
C. and 65 C., to produce a detergent composition inter 
mediate. 

In a preferred process the fatty triglyceride, preferably 
coconut oil, is added, with agitation, within about ten to 
fifteen minutes to a mixture or solution of glycerol tri 
Sulfuric acid and/in sulfuric acid monohydrate at a tem 
perature between 30° C. and 45° C. (higher if the tri 
glyceride is Solid at those temperatures) after which the 
reaction mixture is aged with agitation at from 50° C. to 
65 C., desirably 50° C. to 60° C., for a to 2 hours, 
preferably 1 to 1% hours. If the reaction mixture is one 
that becomes excessively viscous a non-interfering non 
aqueous solvent, e.g., ethylene chloride, may be added to 
thin it and so enable the reaction to proceed more readily. 
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The Speed of reaction may be increased by increasing 
the degree of contact of the reactants, e.g., by improving 
mixing techniques, and consequently the mixing times 
may be correspondingly decreased. 
Upon reacting the specified amounts of glycerol tri 

Sulfuric acid, fatty triglyceride and sulfuric acid mono 
hydrate the following reaction is believed to occur: 

O 

CH-OSOH CH-O--R, 

2CH-OSO3H -- CH-O-C-R - (4.0 to 4.8)HSO4 - 
O 

CH-OSO3H CH-O-C-Rs 

GH-os.oh. (H-0 SO QF-oso H 
CH-OSO3H + CB-OS OH + CH-OSOH + (4.0 to 4.8)B2SO4 

O O O 
I | 

CH-O C-R CH-O CR CFI-O CRs 
where R1, R2, R3 are the same or different fatty radicals 
of from 9 to 19 carbon atoms. The products of the above 
process, excluding the "monohydrate,' are hereafter re 
fered to as "disulfated monoacylated glycerol.” 

it is thought that the Saifuric acid is needed to split the 
fat and so aid the metathetic reaction, but this explana 
tion of the reaction mechanism is advanced only as a 
theory. 
On reaction with water, the -SO3H group linked 

through oxygen to the carbon of the disulfated mono 
acylated glycerol is believed to be hydrolyzed off presum 
ably, due to its proximity to the acyl group. 
The resulting compound, monoacylated monosulfated 

glycerol (probably with the substituent groups joined to 
the glycerol terminal carbon atoms) is hereafter referred 
to as "detergent acid.” The mixture of disulfated mono 
acylated glycerol and sulfuric acid monohydrate in the 
proportions resulting from the processes of this invention, 
is called “detergent composition intermediate.' These 
terms are used to promote simplicity of expression. Since 
the identity of the various intermediate compounds has 
not been irrefutably ascertained, and since this invention 
is of processes for making detergents and intermediates, 
the terms used describe the products obtained from the 
invented processes. It is believed that such products are 
of the formulas given but the designations used in this 
specification are not limited thereto. 
The hydrolysis referred to in a preceding paragraph 

may take place when the detergent composition intermedi 
ate is added to water or a water-ice mixture or when it 
is treated with a base in the presence of water. Treat 
ment with a base will also result in a substitution of the 
base cation for the hydrogen of the remaining -SOH 
group, and will render the detergent water soluble. The 
Splitting off of the 6-SO3H group and neutralization may 
also be conducted by adding the detergent composition 
intermediate and base to a circulating stream of already 
neutralized detergent composition, thereby reducing local 
concentrations of reactants and permitting the “hydroly 
sis' and neutralization to be conducted at a higher tem 
perature with a consequent lower viscosity and higher 
practicable detergent composition solids concentration 
limit, while still avoiding undesirable side reactions which 
occur at high reactant concentrations and high tempera 
tires. 
Among the bases with which the detergent composi 

tion intermediate and/or detergent acid and accompany 
ing Sulfuric acid, may be reacted to form a detergent salt 
are sodiurn, potassium, lithium, calcium, magnesium and 
ammonium hydroxides and weakly basic salts of the 
named cations, e. g., carbonates and bicarbonates, and 
primary, secondary and tertiary amines, e. g., monoeth 
anolamine, diethanolamine and triethanolamine. The 
detergent salt itself may often be referred to as deter 
gent active ingredient while mixtures of such salts with 
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inorganic sulfates, produced during the course of deter 
gent acid neutralization may be called detergent composi 
tions or detergent salt compositions. 
The neutralization reaction, which may accompany or 

follow the “hydrolysis” reaction, is conducted in an aque 
ous medium at a temperature between 0° C. and 50 C., 
the higher temperatures being practicable when the reac 
tions are carried out in a circulating medium containing 
a buffer of already neutralized detergent. 

Since the sodium and ammonium salts of monosul 
fated "monococated' (monoacylated with coconut oil 
fatty acids) glycerol are at the present time the most im 
portant commercial detergents derived from glycerol, it 
was only natural that most of the work done to verify 
this invention was conducted with such products. They 
are the preferred detergent salts and processes leading to 
their production and the production of compositions con 
taining them by the methods described above for the 
manufacture of salts of fatty acid esters of monosulfated 
glycerol are the preferred embodiments of this aspect of 
the invention. 

It has been found that, when the base, e. g., aqueous 
sodium hydroxide is reacted rapidly with the detergent 
composition intermediate, or mixture of detergent acid 
and sulfuric monohydrate, a detergent salt composition 
is produced which is of higher quality (lower content of 
ether soluble material) than a composition formed by 
slow neutralization. A rapid, uniformly conducted neu 
tralization minimizes hydrolysis of the finished active 
detergent ingredient (which hydrolysis is known to occur 
in acidic or basic aqueous media). However, when the 
neutralization process is conducted in a circulating body 
of already neutralized material, which acts as a buffer, 
there is less need for rapid neutralization. 

In laboratory experiments detergent composition inter 
mediates, especially those derived from coconut oil, have 
been “hydrolyzed' and neutralized by first plunging said 
detergent composition intermediate, made from one mo 
lecular proportion of glycerol, into from about 200 to 
400 molecular proportions of water at a temperature be 
tween 0° C. and 50° C., and then neutralizing rapidly 
with a solution of a base, usually sodium hydroxide at an 
operative weight concentration, between 20 and 60 per 
cent in the case of sodium hydroxide. Since the heat of 
dilution of the detergent composition intermediate is 
very great, steps must be taken to prevent an undue tem 
perature rise when it is diluted. While in actual produc 
tion it is the practice to dilute and neutralize in a cir 
culating medium of already neutralized material, in the 
laboratory or under certain production conditions such 
methods are impracticable. Hence it is found necessary 
either to provide refrigerated jackets on the processing 
vessel or, as is preferable in the laboratory, to use a 
mixture of ice and liquid water, usually 2 parts ice and 
Cne part liquid water as the diluting medium, allowing 
the temperature thereof to rise from 0° C. to approxi 
mately room temperature as the detergent composition 
intermediate is added. 
The preceding descriptions of processes for the manu 

facture cf detergent composition intermediates and de 
tergent compositions include the use of glycerol trisul 
furic acid containing minor amounts of sulfur trioxide 
(not more than 12 parts per 100 parts by weight glycerol 
trisulfuric acid). Such sulfur trioxide is usually un 
reacted excess used to force the reaction which results 
in production of the glycerol trisulfuric acid. While 
good detergent compositions, high in active ingredient 
content and low in ether solubles, may be prepared from 
glycerol trisulfuric acid containing sulfur trioxide, such 
products are dark in coicr. Although they may be use 
ful in various applications often it is highly desirable that 
light products be obtained capable of yielding clear solu 
tions and emulsions. It has been discovered that if 
there is no sulfur trioxide in the glycerol trisulfuric acid, 
and therefore none present when the detergent composi 
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tion intermediate is made by the processes of this inven 
tion, detergent-salt compositions made therefrom will be 
of high quality and light colci. 

For that reason in the preferred embodiment of this 
invention a glycerol sulfuric acid free of sulfur trioxide 
will be employed, but it is not intended to exclude, from 
the invention, the disclosed processes for the production 
of detergents from glycerol trisulfuric acid containing less 
than 12 parts sulfur trioxide per 100 parts by weight of 
glycerol trisulfuric acid. 

Glycerol trisulfuric acid free of sulfur trioxide may 
be made by reacting one molecular proportion if sub 
stantially anhydrous glycerol (approximately 99.5% by 
weight) with between 2.5 and 3.0, preferably between 
2.7 and 3.0 molecular proportions of non-gaseous sulfur 
trioxide is a sulfuric acid medium which contains be 
tween 2.1 and 3.5, preferably between 2.2 and 2.8 molec 
ular proportions of sulfuric acid monohydrate. It has 
been discovered that the amount of monohydrate that 
must be employed to enable one to produce high quality 
detergent, salt, is directly dependent upon the quantity 
of non-gaseous suifur trioxide used, according to the 
equation: 

X=2.2--2(3-Y) 

where X is the number of molecular proportions of 
sulfuric acid monohydrate, and Y is the number of 
molecular proportions of sulfur trioxide. The reaction 
should take place at a temperature or temperatures be 
tween 15° C. and 45 C., because at lower temperatures 
the reaction is slow and at higher temperatures side re 
actions are possible. To secure completely trisulfated 
glycerol and to improve the overall reaction speed at 
least part of the reaction, the final part, must be con 
ducted at a temparature between 35° C. and 45 C. 

In the reaction of the type described usually an oleum 
relatively weak in sulfur trioxide, such as 20% oleum, 
will first be added to the glycerine, often at about 20 to 
25 C. and within about five minutes or so. This mix 
may then be aged, for approximately ten minutes, after 
which an cleum stronger in sulfur trioxide, such as 65% 
oleum, may be added, generally at a temperature higher 
than that of the original sulfation mix, e. g., 30-35 C. 
It should be noted that oleums added act as sources of 
both non-gaseous sulfur trioxide and sulfuric acid mono 
hydrate. The second addition of oleum may take about 
15 minutes and is ordinarily followed by aging for about 
an hour, although lesser aging periods are often satis 
factory, at a temperature between 35° C. and 45° C., 
preferably between 35 C. and 40° C. In place of 20 
percent oleum, oleums of other strengths may be em 
ployed for the initial sulfation if they are “weak” 
enough so as not to char the glycerine or promote harm 
ful side reactions. Correspondingly, instead of 65 per 
cent oleum, other oleums may be used to provide, in 

: combination with the "weak' oleum, the proper amounts 
of sulfuric acid monohydrate and sulfur trioxide. It is 
also possible to employ liquid sulfur trioxide as a source 

: of sulfur trioxide, sometimes, but not necessarily, added 
in mixture with an oleum. Two-stage or multi-stage 
addition of oleum to the glycerol is preferred because, 
as previously stated the addition of strong oleum to 
glycerol might char the organic compound or lead to 
the development of adverse side reactions. It is also 
desirable because oleums of about 50 percent weight 
concentration of sulfur trioxide, the approximate con 
centration yielding 3 parts sulfur tricxide per 2.2 parts 
sulfuric acid monohydrate, are rather viscous and their 
lack of mobility impedes the progress of the sulfation 
reaction. 
However it is not necessary to utilize a two- or multi 

stage addition of sulfating agents. The reactants, sul 
fating agents and glycerol, may be mixed in almost any 
order so long as they are mixed continuously with very 

O 

20 

30 

40 

45 

50 

55 

70 

s 

good-agitation or are reacted in a heel of reaction prod 
uct, glycerol trisulfuric acid, provided that in both cases, 
the process is so regulated as to prevent the harmful 
reactions described above. . 

Although the detergent composition made from the 
glycerol trisulfuric acid produced by the above method is 
light in color, an even lighter product of lower ether 
solubles content may be made when lower sulfation tem 
peratures are used and air blowing of the resulting prod 
uct is undertaken. Thus when one molecular proportion 
of substantially anhydrous glycerol is sulfated with be 
tween 3.0 and 3.5, preferably between 3.1 and 3.3, 
molecular proportions of non-gaseous sulfur trioxide, 
and approximately 2.2 molecular proportions of sul 
furic acid monohydrate, at a temperature between 15 C. 
and 35° C., preferably between 20° C. and 30 C., . 
according to the methods described above, and when the 
sulfur trioxide, unreacted after complete Sulfation of the 
glycerol, is romoved by blowing the reaction mix with 
a non-reactive gas, e.g., nitrogen, air, the reaction mix 
detergent compositions made therefrom are of superior 
color and quality. Solutions thereof are also clearer than 
are solutions of detergent compositions made by alterna 
tive methods. 

For best results blowing should be continued until 
all the sulfur trioxide is removed but less blowing will 
improve a glycerol trisulfuric acid containing free sulfur 
trioxide to some extent, by removing some of the tri 
oxide. Times of blowing may vary depending on the 
amount of free sulfur trioxide present in the glycerol 
trisulfuric acid, the biowing gas rate and blowing method 
and the temperatures of the gas and glycerol trisulfuric 
acid. The determination of blowing conditions, now that 
the process is revealed, is within the ability of one of 
ordinary skill in the chemical engineering art. 

Glycerol trisulfuric acid can also be made from glycerol 
disulfuric acid, or rather, glycerol sulfuric acid free of 
sulfur trioxide and of a degree of sulfation between 2.0 
and 2.3, by further suifating one "molecular proportion 
of said glycerol sulfuric acid reactant at a temperature 
between 15 C. and 65. C. preferably between 20° C. 
and 60° C., with from 0.5 to 1.0, preferably from 0.7 to 
1.0, molecular proportion, but no more than (3-2) mo 
lecular proportions, of non-gaseous sulfur trioxide. The 
non-gaseous sulfur trioxide is employed in a sulfuric acid 
medium of from 2 to 3 molecular proportions of sulfuric 
acid monohydrate, the amount of monohydrate being de 
termined by the equation: 

wherein X is the number of molecular proportions of 
sulfuric acid monohydrate, Y is the number of molecular 
proportions of non-gaseous sulfur trioxide and Z is the 
degree of sulfation of the glycerol sulfuric acid reactant. 
Since the total amount of sulfur trioxide present, when 

the glycerol sulfuric acid is sulfated, is less than or equal 
to that needed for sulfation there is no need to remove 
excess sulfur trioxide to enable one to secure light colored 
detergent compositions from the glycerol trisulfuric acid. 
The glycerol sulfuric acid reactant, non-gaseous sulfur 

trioxide and monohydrate may be reacted in any order 
so long as care is taken to prevent side reactions by pro 
viding sufficient agitation to remove immediately local 
concentrations of reactants, or by mixing the reactants 
in a heel of glycerol trisulfuric acid product. To insure 
against side reactions it is sometimes advisable, as in the 
earlier described direct production of glycerol trisulfuric 
acid from glycerol, to react the glycerol sulfuric acid with 
a “weak' oleum first, and follow with a "stronger' sul 
fating agent although, because the glycerol is partially 
sulfated when first exposed to the sulfating agent, the 
need for such a process is not as great. As in the earlier 
description, and as holds true throughout this specification, 
liquid sulfur trioxide may be used as a source of non 

75 gaseous sulfur-trioxide, 
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In a one-stage process one may, for instance, add the 
required amount of sulfating agent, as approximately 20 
percent oleum at as a low a temperature as desired to in 
hibit side reactions, while yet being high enough to cause 
the process to proceed at an economic rate. Generally it 
will be found advisable to initiate the reaction at a ten 
perature in the lower portion of the 15° C. to 65 C. 
range specified (or the preferred 20° C. to 60° C. range) 
and then allow the temperature to rise higher to speed 
the reaction. Below 15° C. the trisulfation occurs too 
slowly and above 65 C. side reactions take place. 
The addition of oleum may take about 15 minutes and 

the mix may be stirred for another 20 minutes after com 
pletion of addition, in cases of sulfation at 15-30° C. If 
higher temperatures are used a glycerol trisulfuric acid 
may be obtained that will produce a slightly darker, but 
still light colored detergent composition and reaction 
times may be decreased. 
To speed the trisulfation reaction and still secure a 

glycerol trisulfuric acid capable of having produced from 
it a very light detergent composition, which composition 
will yield clear water solutions, one may sulfate a "molar 
proportion” cf a glycerol sulfuric acid free of sulfur tri 
oxide, of between 2.0 and 2.3 degrees of sulfation, with 
from 1.0 to 1.3 molecular proportions of non-gaseous 
sulfur trioxide in a sulfuric acid medium containing ap 
proximately 2.2 molecular proportions of sulfuric acid 
monohydrate. The excess of sulfur trioxide promotes 
the completion of the sulfation reaction, and when the 
glycerol trisulfuric acid prepared in this manner is 
treated with fatty triglyceride a lighter colored product, 
lower in ether solubles content, is obtained. Of course 
the unreacted sulfur trioxide must be removed, before 
addition of triglyceride, preferably by blowing with a 
non-reactive gas, or else the detergent composition made 
therefrom Will be dark. 
While the trisulfation of this process may be conducted 

at temperatures above 30° C. at Such temperatures the 
color of the detergent compositions made from the re 
sulting glycerol trisulfuric acid is somewhat darker than 
that of detergent compositions made from glycerol tri 
Sulfuric acid produced at temperatures from 15° C. to 
30° C. Since the higher temperatures will promote tri 
Sulfation reactions even in processes in which no excess 
non-gaseous Sulfur tricxide participates, the latter proc 
esses will usually be employed, where it is not of utmost 
importance to secure a very light colored detergent com 
position solution, because they permit savings of sulfur 
trioxide, and are reasonably rapid. 

In the above descriptions, in all four interrelated 
methods of producing glycerol trisulfuric acid, it will be 
noted that generally speaking, it is desirable that there be 
three moles non-gaseous sulfur trioxide and 2.2 moles 
sulfuric acid monohydrate present in order to trisulfate 
one mole of glycerol. In the particular case of trisulfation 
of disulfated glycerol one may, in the foregoing sentence, 
include in the "non-gaseous' sulfur trioxide that already 
combined in the glycerol sulfuric acid reactants cited. 
An excess of Sulfating agents, above the amounts shown, 
will aid the reaction but will also result in detergent corn 
positions higher in inorganic salt content and therefore 
is usually to be avoided whenever possible. As a rule 
higher temperatures will decrease the time necessary for 
completion of reaction but they will often increase the 
amount of side-reaction products made. 
As is obvious from the formulas given for the deter 

mination of the amounts of non-gaseous sulfur trioxide 
and sulfuric acid monohydrate to be used in sulfating 
glycerol (or glycerol sulfuric acid), within prescribed 
limits a deficiency of sulfur trioxide may be compensated 
for by an increase in the amount of sulfuric acid mono 
hydrate. 

In the invented methods of manufacture of glycerol tri 
sulfuric acid wherein excess non-gaseous sulfur trioxide 
was used, a process for removal of the trioxide by blow 
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8 
ing the reaction mixture with a non-reactive gas has been 
described. It is also possible to remove the excess trioxide 
by adding water to the mix, thereby forming sulfuric acid. 

In the formulas and descriptions given above it is said 
that approximately 2.2 moles of sulfuric acid monohydrate 
plus the number of moles needed to overcome the de 
ficiency of sulfur trioxide should be used per mole glycerol 
involved. The word approximately is used advisedly 
because slight changes in the amount of monohydrate re 
actant, while they may hinder reaction if negative, or may 
increase inorganic salt content of the resulting detergent 
composition if positive, may still nevertheless enable one 
to make an acceptable detergent composition therefrom. 
Therefore the word approximately, as used should be 
constried to broaden the permissible number of Inolecular 
preportions of sulfuric acid monohydrate, X, to X--0.1. 
To write the equations in a form that will include this 
range would be unnecessarily complicating them. 

in addition the expressions of amounts of glycerol and 
fatty triglyceride, e. g., coconut oil, to be used, as fixed 
whole numbers of molecular proportions is deemed neces 
sary but minor variations from such amounts, so long as 
they do not interfere with the invented processes, are 
included within the scope of this invention. 

All the four general processes for making glycerol tri 
Sulfuric acid, disclosed in this specification, are designed 
to produce the trisulfuric acid to be used for making 
detergent compositions according to the methods pre 
viously described. It is considered at present, that, of 
the sources of fatty triglycerides, coconut oil is the most 
promising; consequently most of the experimental work 
has been done with that oii. 

it has been discovered that glycerol sulfuric acid of 
a degree of sulfation between 2.0 and 2.3, and thus suit 
able for use in the invented processes for the production 
of glycerol trisulfuric acid, can be made by treating 
glycerol with gaseous sulfur trioxide at a temperature 
between 35° C. and 65° C. and halting the reaction when 
the desired degree of sulfation, between 2.0 and 2.3 is 
attained. It is desirable to use substantially anhydrous 
glycerol (about 99.5% by weight). Sulfur trioxide alone 
may not be bubbled through the glycerol to effect two 
degrees of sulfation, but must be diluted with a non 
reactive gas, such as air or nitrogen, to decrease its tend 
ency to form undesirable side reaction products. Since 
the sulfur trioxide is mixed with air or nitrogen, the 
invented processes are particularly advantageous because 
they permit one to utilize directly, without purification, 
sulfur trioxide made by the catalytic oxidation of sulfur 
dioxide. This is so because that product normally con 
tains nitrogen and oxygen unreacted in the burning of the 
Sulfur or pyrite used as a source of sulfur dioxide. The 
molar ratio of sulfur trioxide to inert gas, e. g., air, is 
preferably from .01 to 0.10, but may be higher so long 
as the Sulfur trioxide is diluted enough to prevent side 
reactions with the glycerol. 

In sulfating glycerol it was found experimentally that 
approximately 4 inoles of Sulfur trioxide, mixed with non 
reactive gas must be bubbled through or otherwise distrib 
uted in the glycerol to effect "absorption' of two moles 
by the glycerol if the sulfation is conducted at about 
35° C., and the use of more sulfur trioxide gas mixture 
at that temperature will not lead to increased absorption. 
An increase in temperature will increase the degree of 
absorption of sulfur tricxide and, at 65 C., 3 moles sul 
fur trioxide charged will cause 2 moles to be absorbed, 
while 3% moles charged will result in 2.3 moles ab 
sorbed. Temperatures above 65 C. are avoided to insure 
the production of a glycerol sulfuric acid free of side 
reaction products. 
The sulfur trioxide absorbed by glycerol may have 

been chemically reacted with the glycerol to form a 
glycerol sulfuric acid or it may have been physically ab 
sorbed or otherwise present as sulfur trioxide. To de 
termine whether it is present as glycerol sulfuric acid one 
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Erlay titrate with cold sodium hydroxide and from the 
weight of SOs absorbed and the number of equivalents 
of alkali required for neutralization one may calculate 
the percentage of glycerol sulfuric acid present, 

It has been discovered that glycerol which has "ab 
Sorbed' from 2.0 to 2.3 moies of gaseous sulfur trioxide 
per mole of glycerol, by treatment with sulfur trioxide 
diluted with non-reactive gas at temperatures from 35 
C. to 65 C., contains all the absorbed trioxide as glycerol 
sulfuric acid and is ideally suited for manufacture into 
glycerol trisulfuric acid by the previously mentioned in 
vented processes. Glycerols of over 2.3 degrees of sulfa 
tion can be made by bubbling more than 3% moles 
sulfur trioxide in non-reactive gas through a mole of 
glycerol at 65 C. but above 2.3 degrees of sulfation the 
sulfation rate decreases and the reaction mixture darkens 
in color, indicating the presence of side-reaction products. 

It was stated above that at the comparatively low 
sulfation temperature of 35 C., for every four moles of 
gaseous Sulfur trioxide charged two moles are not ab 
Sorbed by the glycerol. Corresponding figures were given 
for sulfation at 65° C. The employment of better re 
action techniques such as those including improved agita 
tion or distribution methods, which will increase the 
degree of contact of the reactants, will undoubtedly 
minimize the amount of unreacted sulfur trioxide, as will 
decreases in the rate of Sulfur trioxide addition or re 
cycling of the sulfur trioxide not absorbed. However, 
even if methods are employed which result in the accumu 
lation of unreacted sulfur trioxide admixed with air, such 
mixtures may be used over again as sulfation agents 
after fortification with sufficient gaseous sulfur trioxide 
to replace that reacted with the glycerol. 
Methods of sulfating glycerol are old but until this 

invention it was not known that glycerol could be sulfated 
with gaseous sulfur trioxide to a degree of esterification 
between 2.0 and 2.3 without unwanted side reactions. 
Previously it had been disclosed that only 1.2 degrees 
of sulfation could be obtained by sulfation with gaseous 
sulfur trioxide without excessive side reactions and that 
necessitated low temperature reaction. 

Sulfation with sulfur trioxide to a degree of sulfation 
between 2.0 and 2.3 results in a glycerol sulfuric acid 
containing no sulfuric acid or unreacted sulfur trioxide. 
Where glycerol disulfuric acid is used in the production 
of various amines and amides of glycerol it can, by the 
invented process, be made in a state of purity which 
obviates the necessity for chemical, extractive or other 
physical purification processes. Thus, reaction of the 
glycerol disulfuric acid with ammonia, caustic and water, 
under pressure, results in the production of amino glycerol 
free of inorganic sulfating agents, which may be con 
verted to amides by acylation with acid chlorides. Such 
amines and amides may find use as detergent foam sta 
bilizers, and in the manufacture of alkyd resins. 

While glycerol trisulfuric acid is known, prior art 
methods for its manufacture, so far as applicant is aware, 
do not disclose how it may be made by a process not 
requiring subsequent purifications, without containing ob 
jectionable sulfur trioxide or excessive amounts of Sul 
furic acid. 
The advantage of the invented processes for the produc 

tion of detergent composition intermediate, resides prin 
cipally in the characteristics of the final detergent com 
position resulting from further treatment of the inter 
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mediate by methods of this invention. The same thing 
may be said with reference to the invented processes of 
making glycerol trisulfuric acid. 
The invented methods of producing a detergent com 

position by neutralizing a special sulfated glycerol ester 
result in products containing 45 percent or more of de 
tergent active ingredient (as a salt) and less than 11 
parts of ether soluble material per 100 parts detergent 
active ingredient, when the detergent active ingredient 
made is the sodium salt of a mono-cocated glycerol mono 

70 

75 

sulfate. It is plain that the deiergent active ingredient 
content of a detergent composition made by the in 
vented processes will depend on the molecular weight of 
the fatty acid radical which esterifies the glycerol and 
also on the molecular weight of the cation of the base 
which forms the detergent salt. While, because of the 
numerous combinations of fatty acid radical, glycerol 
sulfate and base cation, it is not possible to disclose 
the minimum active ingredient content of the products 
of the invented processes, in all cases products made 
thereby will have higher detergent active ingredient con 
tents than obtainable by hitherto known processes which 
resulted in products as low in ether solubles as those 
made by the invented methods. 

Similarly it is not feasible to disclose the ether solu 
bies contents of all possible detergent compositions made 
according to the invented processes. It suffices that such 
compositions will have low ether solubles/detergent ac 
tive ingredient and ether solubles/detergent composition 
solids ratios, and that such ratios are generally desirable. 

Because of the desirability of showing quantitatively 
as well as qualitatively the advantages of the invention, 
in the following pages (up to the examples) the deter 
gent active ingredient referred to is the sodium salt of 
monococated glycerol monosulfate and the accompany 
ing inorganic material present in detergent compositions 
is sodium sulfate. The general terms detergent active 
ingredient, salt of monoacylated glycerol monosulfuric 
acid, and detergent composition are used to indicate that 
the improved properties of the detergent compositions, 
made by the processes of the invention, are not neces 
sarily peculiar to those made from coconut oil and caustic, 
but on the contrary are generally typical of the salts of 
monosulfated monoacylated glycerol, where the average 
acyl group is a fatty acid radical of from 12 to 18 car 
bon atoms. 
The ether soluble content, which includes unreacted 

and partially reacted triglycerides and organic products 
of detergent salt decomposition (by hydrolysis), should, 
in the case of most cosmetic and washing products, be 
held to 11 parts or less per 100 parts active ingredient. 
Thus, in the manufacture of liquid shampoos, if more 
than the allowable amount of ether solubles are present, 
it has been found that the shampoos are cloudy and tend 
to Separate, on shelf storage, into two layers. In formu 
lating dental creams if the detergent contains more than 
the allowable amount of ether soluble material the flavor 
and stability are adversely affected and cream viscosity 
is altered. In the manufacture of soap-detergent com 
bination bars the presence of ether soluble material makes 
even more troublesome, and sometimes impossible, the 
already difficult operation of producing a relatively dry 
Soap-detergent chip. In both synthetic detergent and 
Soap-detergent toilet bars, the presence of ether soluble 
material, especially if it is high in fatty acid content, 
promotes odor and color degradation on storage. 

Light duty household detergents may often more easily 
tolerate a high ether solubles content than the other 
products named above, because odor and color are not 
as important as in the cases of cosmetics, although they 
are potent sales factors. However, since the ether solu 
bles content of a detergent is of the same nature as fatty 
Soil, in all products containing excess ether solubles it is 
only logical to expect the detergency of the active in 
gredient to be decreased somewhat. 
A detergent composition containing at least 45 percent 

active detergent ingredient and less than 11 parts ether 
solubles per 100 parts active ingredient can be used di 
rectly in many formulas in which a composition lower 
in active ingredient would be unsuitable. Among these 
are liquid, paste and cream shampoos, detergent toilet 
bars, and some light duty household detergents. Even 
in the cases of formulas where a detergent composition 
of more than 50 percent inorganic salt content is allow 
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able a composition lower in content of inorganic salt 
reaction by-products permits the formulator to add vari 
ous other agents, e.g., sequestering agents, builders, anti 
soil redeposition compounds, perfumes, without neces 
sitating a reduction below established minimums of the 
detergent active ingredient content of the product. 

In some finished products the inorganic salt content 
must be held to such a low level that detergent cornposi 
tions containing even as much as 45 percent active ii 
gredient may not be utilized in compounding. Usually 
the active ingredient content of such compositions is in 
creased, and the inorganic salt content correspondingly 
decreased by alcoholic extraction. Such extraction will 
permit the ultimate use of detergent compositions low 
in active ingredient, but, because the ether solubles will 
accompany the active ingredient (in the alcohol layer), 
alcoholic extraction will not change the ether solubies/ac 
tive ingredient ratio and so will not upgrade detergent 
compositions high in ether solubles. 

Despite the fact that extraction treatment may be used 
to raise the active ingredient content of detergent com 
positions, because such treatment involves an additional 
expense, solvent losses, and often production bottlenecks, 
it is to be avoided or minimized when possible. Thus 
it is advantageous, even where detergent compositions 
much higher than 45 percent in detergent active ingre 
dient are needed, to initially make a composition as high 
in active ingredient as possible. 
An increase in the active ingredient content of a deter 

gent composition can also be effected by neutralization 
of the monoacylated glycerol sulfuric acid and accom 
panying sulfuric acid with a mixture of bases if the cation 
of one of the bases forms an insoluble sulfate while the 
other forms a soluble sulfate. By proper adjustment of 
base proportions one can make the insoluble sulfate, e.g., 
calcium sulfate, and remove it by filtration from a solu 
tion of a soluble salt of the detergent, e. g., the sodium 
salt. The co-neutralization reaction mentioned goes 
much more readily when the detergent acid is 45 percent 
active ingredient than when it is 32 percent active. in 
one experiment the product made by co-neutralizing the 
detergent acid, made by the invented processes with 
slaked lime and caustic, was 77.5 percent active ingre 
dient, 13.8 percent alcohol insolubles, and 8.7 percent 
ether soluble material, no alcoholic extraction step being 
necessary. 
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dient. On neutralization of monoacylated glycerol mono 
sulfuric acid, accompanying sulfuric acid and sulfur triox 
ide are also of necessity neutralized. Thus the invention 
permits a saving in amounts of sulfating and neutralizing 
agents employed. In plants where the rate of detergent 
production is determined by the size of either the sulfa 
tion or neutralization reaction vessels that limitation can 
be removed and plant capacity can be increased approxi 
mately 50 percent without any major changes in the regul 
lar 20% oleum sulfation process. 
The following examples of the invented processes are 

given for the purpose of illustration only and are not to 
be regarded as limiting the scope of this invention. All 
parts are by weight unless otherwise indicated. 

SULFATION OF GLYCEROL BY GASEOUS SO 

Example I 
Sixty-nine parts of 99.5 percent glycerol are placed in 

a jacketed reaction vessel containing an inlet tube ex 
tending below the glycerol surface and an outlet, and 
provided with means for determining the reaction mix 
temperature. The combined weight of the reaction ves 
sal, auxiliary equipment and glycerol is deterrained after 
which a mixture of sulfur trioxide gas and dry non-reac 
tive gas, in this case air, of a molecular ratio of approxi 
mately 1:20 and at a temperature of 25 C., is bubbled 
through the glycerol at a fairly uniform rate. Periodi 
cally the reaction vessel and contents are weighed and an 
aliquct of the reaction product is poured cn ice and ti 
trated rapidly in the cold by sodium hydroxide. The 
number of moles of sulfur trioxide adsorbed per mole 
glycerol is determined by gross vessel weight differences 
while the number of moles of sulfur trioxide used for 
esterification of the glycerol is calculated from the aliquot 
equivalents of alkali required for neutralization. The 
reaction raix temperature is held at 40° C. -3°. C. until 
2.1 degrees of suifation results. Since at 40 C. it is not 
possible, under the coilditions given, to further sulfate 
glycerci, at that point the mix temperature is increased to 
55 C. to 60° C. As illustrated by Table i below, it is 
not possibie to Secure 3 degrees of sulfation by the nethod 
given. it should also be noted that the reaction mix 
darkens between 2.1 and 2.6 degrees sulfation and it 
becomes difficult to remove, by air blowing, the unreacted 
absorbed sulfur trioxide. 

5 

TABLE. I.-SULFATION OF 69 PARTS BY WEIGHT (0.75 MOLAR PROPORTION) OF GLYCEROLAT 
40-65 C. 

Time SO3 Ab- SO3 used in 
(min. SO Air Mix SO3 Ab- sorbed ... Esterifying 
fron Charged Added Temp. sorbed (noles Glycerol Remarks 
start) (t.m.p.) (t.m.p.) (o C.) (t.m.p.) SO3/ (moles SO3f Glycerol) Glycerol) 

O 0 ---------- 0 0.00 0.00 
0.88 15, 9 403 0.65 0.87 0.86 Esterification was quantitative based on 

SO3 absorbed. Product was white. 
i.75 30.2 40-3 1.22 62 1.63 Esterification was quantitative based on 

SO3 absorbed. Product was cream 
- colored, whitish yellow. 

2.62 49.7 403 i., 48 1.96 1.96 Esterification was quantitative based 
on SO3 absorbed. Product was of a 
light cream color. 

l2--------- 3.5 68.7 40.3 .59 2.2 2.06. After 2. degrees' esterification the sulfa 
tion is very slow. Product is slight 
yellow and viscous. 

137--------- 4.38 84.0 55 to 60 2.06 2.74 2.61 Reaction mix becomes fluid at about 
55 C., turns reddish and then brown. 

167--------- 5.25 302.4 55 to 60 2.25 3.04 2.77 . This product is at 92%'. trisulfation. 
It is dark brown and excess unreacted 
sulfur trioxide is difficulty, removable. 

1 Total molar proportions. 

Because this invention. lessens inorganic salt content Example II 
of the detergent composition by decreasing the overall 
amount of sulfating agent necessary to secure a high 
quality product, it consequently lowers the number of 

The same general procedure is followed, as in Example 
i, except that the reaction mix is held at 65°C. -2°C. 
throughout the sulfation. As will be seen from Table II, 

ions accompanying the resulting detergent active ingre- 75 after 2.3 degrees of sulfation the reaction mix turns dark. 
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TABLE II-SULFATION OF 69 
GLYCEROL AT 65° C.2° C. 

m SO3 SO3 used in 
Time (min. SO3 Air Added SO3 Absorbed Esterifying 
from start) Charged (t. m.p.) Absorbed (moles SO3, Glycerol 

(t. m.p.) (t. In.p.) Glycerol) (g) SY 
ycero 

1 Total molar proportions. 
OF GLYCEROL TRISULFURIC 

ACID 

Example III 

PREPARATION 

:252 parts of a glycerol sulfuric acid of 2.0 degrees sul 
fation, in this case made by the method of Example I, 
are placed in a jacketed reaction vessel equipped with 
means for stirring the contents thereof. Maintaining the 
temperature of the mix at approximately 20 C, to the 
glycerol sulfuric acid is added a mixture of 270 parts of 
20 percent oleum and 50 parts liquid sulfur trioxide over 
a 10 minute period after which the mix is allowed to age 
under gentle agitation for an additional 10 minutes, also 
at 20 C. 
The excess sulfur trioxide is removed by bubbling nitro 

gen at 20 C. through the reaction mix at the rate of 
approximately 3 moles per minute per "mole' glycerol 
sulfuric acid reacted, until no more sulfur trioxide was 
evolved. The glycerol sulfuric acid product made in all 
glycerol trisulfuric acid and contains no sulfur trioxide, 
either gaseous or non-gaseous. 

Example IV 
51 parts of a glycerol sulfuric acid of two degrees sul 

fation, in this case prepared according to the methcd of 
Example II, are placed in a jacketed reaction vessel 
equipped with a stirrer. Keeping the reaction mix at 15 
C., to the glycerol Sulfuric acid is added with stirring 
over a period of 15 minutes, 65 parts of 20 percent 
oleum, after which the mix is aged for 20 minutes at a 
temperature between 15 and 25 C., being stirred con 
stantly. 
By reacting glycerol disulfuric acid with the same 

amount of 20 percent oleum at higher temperatures, e.g., 
60 C, instead of 15° C., 25 C., a comparable glycerol 
trisulfuric acid product is obtained. However, this prod 
uct, when made into a detergent salt, yields a composition 
higher in ether solubles and giving a darker aqueous so 
lution than that obtained by similar reactions from the 
glycerol trisulfuric acid made at 15° to 25° C. 

Example V 
92.5 parts of 99.5 percent glycerol are placed in a re 

action vessel and to the glycerol are added 100 parts of 
20 percent oleum, followed by 400 parts of 65 percent 
oleum. The mix temperature is held at 20° to 30° C. 
and the additions take 2 hour, after which time the mix 
is aged for another 2 hour. Dry air is blown through 
the product until there is no trace of sulfur trioxide in 
the exit air. The product contains no sulfur trioxide and 
the glycerol is completely trisulfated. 
By following substantially the same procedure, except 

for omission of the air blowing operation, the glycerolis 
completely trisulfated but the product obtained contains 
Sulfur trioxide. Detergent compositions made therefron, 
while of approximately the same ether solubles content, 
are darker in color than those made from glycerol tri 
sulfuric acid free of excess sulfur trioxide. 

Example VI 
Glycerol trisulfuric acid free of sulfur trioxide is made 
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PART's BY WEiGHT (0.75 MOLAR PROPORTIONs) of 

Mix Color 

White. 
Whitish cream. 
Changing from cream to yellow 
to reddish brown. 
Dark brown. Mix is fluid, 

according to the method which follows. 92.5 parts of 
99.5 percent glycerol are placed in a reaction vessel and 
to them at 20° to 25 C., 125 parts of 20 percent oleum 
are added over a period of about 5 minutes. After aging 
for 10 minutes 325 parts of 65 percent oleum are also 
added within about 15 minutes, the mix temperature dur 
ing said addition being held between 30 and 35° C. 
Stirring is continued while the mix ages at 37 to 40 C. 
for an additional hour. 

Example VII 
The method of Example VI is followed except that the 

sulfating agents used are 260 parts of 20 percent oleum 
and 190 parts liquid sulfur trioxide respectively. The 
finished product contains no sulfur trioxide, and accord 
ing to neutral equivalent determination all the glycerol is 
completely sulfated. 

PREPARATION OF DETERGENT COMPOSITIONS 
Example VIII 

To the reaction mix product of Example TV, heated to 
about 40 C., 65 parts of bleached and refined coconut 
oil are added with stirring over a period of 15 minutes. 
After aging under agitation for 75 minutes at 55 to 
60 C, the reaction mix is poured into a vessel contain 
ing a stirred mixture of 800 parts ice and 400 parts water. 
The water solution of detergent acid and sulfuric acid is 
then quickly Sub-Surface neutralized rapidly by a 50 per 
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cent solution of caustic soda. The amounts of ice and 
Water used to dilute the detergent composition interme 
diate are such that the heats of dilution, hydrolysis, and 
Solution of the organic acid and sulfuric acid, coupled 
with the heats of neutralization of such compounds, raise 
the solution to approximately room temperature. 
The resulting detergent composition solution is clear 

and of light color. When roll dried it contains, on a 
Solids basis, 45.2 percent detergent active ingredient, 50.8 
percent alcohol insoluble material (principally sodium sul 
fate) and 4.0 percent ether solubles. The ether solubles 
content is 8.9 parts per 100 parts detergent salt. 
. If potassium hydroxide, magnesium hydroxide, am 
monium hydroxide, monoethanolamine or triethanol 
amine. Solution is substituted for the caustic soda, or if 
hydrogenated tallow or coconut oil is substituted for the 
coconut oil, similar high quality light colored products, 
high in detergent salt content, are obtained. 

Example IX 
To the white acid mix of Example V are added, within 

ten minutes, 325 parts of coconut oil, the mixture being 
at a temperature between 30 and 45° C. during the addi 
tion. The mix is then aged at 58 to 60° C. for 14 hours 
after which it is neutralized according to the method of 
Example VIII. The solution of detergent composition 
resulting is a clear light yellow. When drum dried, it 
analyzes 47.0 percent detergent active ingredient, 49.9 
percent alcohol insoluble and 3.0 percent ether solubles 
(6.4 parts per 100 parts active ingredient). 

Example X 
To the mixture of glycerol trisulfuric acid and sulfuric 
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acid monohydrate produced by the method of Example 
VI are added, within 10 minutes, 325 parts of coconut oil, 
the reaction mixture temperature being maintained be 
tween 35 C. and 45 C. until the completion of the oil 
addition when it is increased to 58 to 60° C. where it is 
held during a 75 minute aging period. Subsequently the 
detergent acid and sulfuric acid are neutralized accord 
ing to the method of Example VIII and roll dried. 
The detergent composition made is, on a dry basis, 

49.3 percent active detergent ingredient, 46.4 percent alco 
hol insoluble material and 4.3 percent ether solubles. 
(8.7 parts ether solubles per 100 parts active ingredient.) 
When dissolved in water the detergent composition 

makes a clear light yellow solution. 
Example XI 

The reaction product mixture of Example VII is treated 
by the process of Example X except that the drum drying 
is omitted. The solution resulting is a clear light yellow. 
It contains on a dry basis, 47.1 percent active ingredient, 
48.0 percent alcohol insolubles and 4.9 percent ether 
soluble material (10.4 parts ether solubles per 100 parts 
active ingredient). 
The above invention has been described in conjunction, 

with various illustrative examples of the invented proc 
esses. It will be obvious to those skilled in the art that 
other variations and modifications of the invention can 
be made, and various equivalents substituted therein with 
out departing from the principles revealed or going-out 
side the scope of the specification or purview of the claims. 

Having thus described the invention, what is claimed 
S. 

1. A process for making a detergent composition in 
termediate which comprises reacting one molecular pro 
portion of substantially saturated fatty triglyceride, two 
moleculiar proportions of glycerol trisulfuric acid and 
from 4.0 to 4.8 molecular proportions of sulfuric acid 
monohydrate, at a temperature between 30° C. and 
65° C. 

2. A process for making a detergent composition inter 
mediate, which, on neutralization in an aqueous medium 
with a solution of caustic soda, will yield a water soluble 
detergent salt composition analyzing at least 45 percent 
active detergent ingredient on a dry composition solids 
basis, and less than eleven parts ether soluble material 
per 100 parts active detergent ingredient, which process 
comprises reacting one molecular proportion of coconut 
oil with a mixture of two molecular proportions of 
glycerol trisulfuric acid and from 4.0 to 4.8 molecular 
proportions of sulfuric acid monohydrate, at a tempera 
ture between 36 C. and 65 C. 
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3. A process, as set forth in claim 2, in which from 

4.2 to 4.6 molecular proportions of sulfuric acid mono 
hydrate are used. 

4. A process, as set forth in claim 2, in which the 
coconut oil and glycerol trisulfuric acid are initially 
reacted at a temperature between 30 C, and 45 C. and 
the reaction mixture is aged at a temperature between 
50° C. and 65 C. 

5. A process as set forth in claim 2 in which the glyc 
erol trisulfuric acid is completely free of sulfur trioxide. 

6. A process, as set forth in claim 2, in which the 
detergent composition intermediate thereof is reacted 
with a base to form a detergent salt. 

7. A process, as set forth in claim 2, in which the 
detergent... composition intermediate thereof is reacted 
at a temperature between 0° C. and 50° C. with a base 
Selected from the group consisting of sodium, potassium, 
lithium, calcium, ammonium and magnesium hydrox 
ides, monoethanolamine, dithanolamine and triethanol 
amine, to form a detergent salt. 

8. A process, as: set forth in claim 2, in which the 
detergent composition intermediate thereof is reacted. 
rapidly at a temperature between 0° C. and 50° C. with 
an aqueous sodium hydroxide solution, to form a sub 
stantially neutral detergent salt. 

9. A process, as set forth in claim 2, in which the 
detergent composition intermediate thereof is admixed 
at a temperature between 0° C. and 50° C. with from 
200 to 400 molecular proportions of water, per molecu 
lar proportion of glycerol used to produce the said inter 
mediate, and is then-reacted rapidly with a solution of 
sodium hydroxide of a concentration between 20 and 60. 
weight percent, at a temperature between 0° C. and 
50° C., to form a sodium salt of a monosulfated mono 
ester of glycerol and coco fatty acid. 
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