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ABSTRACT: Personal washing tablets consisting essentially of 
a soap and an alkali metal or alkaline earth metal sulfate of a 
primary alcohol lo-75 percent of the molecules of said al 
cohol being branched, and wherein the soap content is 90-40 
percent by weight of the combined contents of the soap and 
the sulfate. 
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SOAP-DETERGENT TABLETS 
This invention relates to soap tablets which include a 

synthetic detergent. 
Tablets made from soap alone suffer from the disadvantages 

of inadequate lather produced in personal washing, and in the 
formation of curdy scum in hard water, i.e. water containing 
calcium and/or magnesium ions, which leaves an objectiona 
ble deposit on handbowls and baths (bathtub ring). 

Toilet bars made from synthetic detergents, whilst giving an 
acceptable volume of lather, generally yield a lather having an 
open, noncreamy structure, unlike that from soap and not as 
acceptable generally to the user of the bar for personal wash 
ing. The rates of wear in use of synthetic detergent bars tend 
to be much higher than those of soaps. Many synthetic deter 
gents, however, have the advantage that they do not produce 
the objectionable scum that is characteristic of soaps. 

It is also known that many synthetic detergents are incom 
patible with soap, in that their lathering actions are mutually 
destructive. 

It has now been found that blends of soaps with the alkali 
metal or alkaline earth salts of the sulfates of certain synthetic 
alcohols are not only compatible, as regards lathering proper 
ties, but that the lather volume produced is unexpectedly high. 
The unexpectedly high lather volumes are now found to ac 
crue from tablets wherein the soap and sulfate are present 
within critical limits. The quality of the lather, i.e. its closeness 
and creaminess, is good. In these blends the scum formation 
characteristic of the soap element is suppressed or eliminated. 
Furthermore these advantages are achieved whilst maintain 
ing a user-acceptable rate of wear of the bar in use. 
The present invention is concerned with a toilet table which 

comprises a soap and an alkali metal or alkaline earth metal 
sulfate of a primary alcohol, 10-75 percent of the molecules 
of said alcohol having the formula 

CH3(CH) -H-CH-OH 
R 

wherein n is an integer from 7-14, R is a substituent which is 
an aliphatic radical having one-four carbon atoms, and the 
number of carbon atoms totals 1 1-18, in which the soap con 
tent is 90-40 percent by weight of the combined contents of 
the soap and the sulfate. 
The sulfate will be referred to hereafter as the "branched 

chain alkyl sulfate.' Suitable alkali metals are sodium and 
potassium, and suitable alkaline earth metals are calcium and 
magnesium. 
The preferred primary alcohols are those branched per 100 

molecules of alcohol, to the extent of 50-90 molecules un 
branched, 10-50 molecules having R as methyl, 0-10 
molecules having R as ethyl, and 0-15 molecules having R as 
an alkyl radical of three or four carbon atoms. 

Preferably, the branched chain alkyl sulfate is one which is 
made by sulfation of alcohols having 12-15 carbon atoms. 
Preferably the substituent R is methyl, and the cation is 
preferably sodium. 
The unexpectedly high lather volume values accrue from 

tablets wherein the branched chain alkyl sulfate lies within the 
range of about 10 to about 60 percent by weight of active de 
tergent material, i.e. soap plus branched chain alkyl sulfate. 
That is, a 60:40 mixture of sulfate:soap represents the terminal 
region at which the unexpectedly high lather volume is ob 
tained. Although with some blends of soap and branched 
chain alkylsulfates, where the amount of sulfate is at the lower 
end of the range of the invention, the rate of wear of the 
tablets, whilst being user acceptable, is as expected from the 
composition. Further, when the larger amounts of the 
branched chain alkylsulfate within the range of the invention 
are used, it has surprisingly been found that the rate of wear 
does not increase further, but in fact is less than expected from 
the composition of the tablet. 
The preferred ratios of soap to branched chain alkylsulfate 

lie within the range 5:1 to 3:2. When the degree of branching 
in the branched chain alkyl sulfate is low at the 10 percent 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2 
level of branching, then the amount of the sulfate required is 
of the order of 45 percent, and when the branching is higher, 
at say 40 percent, then the amount of the sulfate needed is of 
the order of 25 percent. Generally, the preferred amount of 
branched chain alkylsulfate is about 30 percent by weight of 
soap plus the alkylsulfate. 
The preferred sulfates may be made from the alcohols 

which are commercially known as Dobanols (Shell Chemical 
Co. RTM) in the UK and Neodols in the USA. These alcohols 
include both odd and even numbered carbon chains in the 
range of 12-15 carbon atoms are branched to the extent of 25 
percent; it is believed that 25 percent branching is 2-methyl. 
The sulfation of these alcohols and the subsequent 

neutralization may be carried out by methods using a sulfating 
agent such as SO/air, chlorosulphonic acid etc., for example 
in a stirred tank, or in a falling film reactor. The product of 
sulfation is neutralized preferably by aqueous caustic soda. It 
has been found that the resultant neutralized paste can then be 
coprocessed with the soap-stock by the normal soap 
processing techniques of drying, milling, plodding and stamp 
ing to yield firm bars of excellent surface finish. 
The soap component of the tablets may be selected from a 

wide range of fat-charges as is familiar in the soap-maker's art. 
For example it may be derived entirely from tallow, i.e. the 
natural fat in which the fatty acid distribution is generally un 
derstood to be mainly 30 percent Cls and 20 percent C satu 
rated with 42 percent C unsaturated. In place of tallow, vari 
ous oils and fats commonly used in soap-making may be used, 
for example, bone-grease, Chinese vegetable tallow, cotton 
seed oil, partially hydrogenated groundnut oil, lard, palm oil, 
or whale oils. 
Or it may be a blend derived from tallow with a nut oil, for 

example palm kernel or coconut oil. Typically, the fatty acid 
distribution in nut-oils is 45 percent C, 14 percent C and 10 
percent Cs saturated and 20 percent Cls unsaturated. The 
soap may also contain 10-20 percent of a fatty acid derived 
from a soft oil i.e. ground-nut oil. The blend of tallow and nut 
oil soaps may be in the ratios commonly used in toilet soaps, 
for example in the UK such ratios could be 80:20, 50:50, 
40:60, or 35:65. The higher nut oil concentrations are not 
commonly used elsewhere. Soaps derived from synthetic fatty 
acids of similar chain length distribution may be used. 
The soap base may, optionally be superfatted, for example 

by the addition of free fatty acids. This is a common practice 
in soap toilet bars as a method of achieving an increased crea 
my feel which is considered desirable from a consumer's view 
point. The amount of superfatting agent is generally about 10 
to 20 percent based on the soap present, but may be up to 30 
percent, or even 50 percent based on the soap content, in the 
tablets of the invention which have the lower soap content. 
Where the superfatting agent is chosen to be a free fatty acid, 
this may be liberated in situ by the addition of certain mineral 
or organic acids e.g. phosphoric acid or lactic acid. However, 
the fatty acid or other selected superfatting agent may have 
the same or different carbon chain distribution from that of 
the soap component. 
The invention will now be described by way of examples in 

which the branched chain alkyl sulfates are derived from the 
Dobanol (Neodol) alcohols designated 45, 23 and 25, i.e. 
blends having carbon chain lengths of C and Cs; C and Cia; 
and C.C.C. and C1s respectively, and are the sodium salts. 

In the following examples the figures in brackets represent 
respectively the expected levels of lather volume, and rate of 
wear i.e. the volume or rate of wear calculated from a linear 
relationship drawn between the volumes or rates of wear ob 
tained for a bar whose active consists of 100 percent specified 
soap and a bar whose active consists of 100 percent specified 
alkylsulfate. 
The methods used to obtain the results quoted in the exam 

ples are detailed later. All percentage compositions are on a 
dry weight basis. 
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EXAMPLE 1 

Toilet bars were prepared by normal soap processing 
techniques to the compositions in the following table. 
The soap used consisted of the sodium salts of the fatty 

acids derived from toilet grade tallow. 

4. 
coconut oil, with 10 percent by weight of added free fatty 
acids of the same composition. 
The sodium salt of the sulfate obtained from Dobanol 45 

Percentage composition Lather Rate of wear Mush, 
-------------------- volume (machine wt. Total 

Dobanol 45, at 20° C. test) at 20 loss mush 
Soap sulphate (mls.) C. gns. (gns.) (gms.) 

100 0 166 15.8 5.7 10.5 
80 20 266 (241) 18.2 5.6 9.5 
60 40 466 (306) 16.4(19.1) 5.1 8.3 
40 60 425 (391) 2, 6 4.7 9.6 
20 80 447 (467) 15.0 6.2 12.1 
O 100 54. 24.4 4.8 

Synergistic lather volume is shown by compositions contain 
ing 20, 40 and 60 percent of the branched chain alkylsulfate, 
whilst negligible changes in rates of wear and mushing ten 
dencies are effected ("negligible change' is one which is in 
sufficient to be appreciated by a user). 

EXAMPLE 2 

Toilet tablets containing sodium soap derived from the fatty 
acids of tallow and palm kernel oil in the ratio of 4:1 and 
Dobanol 45 sulfate were prepared according to the composi 
tion given below. 

was used. 
5 

Percentage composition Rate-of-wear 
------------ Lather volume (mls.) (machine test) guns. 

Dobanol 45 -- - --- - 

Soap Sulphate 20° C. 40° C. 20° C. 35 C. 

100 -------------- 581 619 9, 4 19.8 
10 80 20 656 (593) 650 (612) 14.4 21.6 

70 30 668 (598) 632(610) 12.7 (13.3) 19.0 
60 40 653 (604) 622(607) 0.3 19.6 
55 45 645 (608) 620 (606) 1.0 19.8 
50 50 630 (610)------------ 2. 20, 2 
20 80 491 (628) 425 (596) ii. 6 1.3 

- - - - - - - - - - - - 100 640 590 22.5 2. 

15 - 

These data show the marked synergism in lather volumc hy 
the compositions of the invention. 

EXAMPLES 
20 

The invention is similarly exemplified when the sodium salt 
of the sulfate derived from Dobanol 23 is used in the same su 
perfatted soap blend as used in example 4. 

Percentage composition Lather Rate of wear Mush, 
--- -- volume (machine wt. Total 

Dobanol 45, at 20° C. test) at 20° loss mush 
Soap sulphate (mls.) C. gms. (gms.) (gms.) 
100 0. 372 12.9 4.4 6.4 
80 20 447 (405) 15.9 5.1 7.4 
60 40 459 (441) 11.6(17.6) 4.7 6. 
30 70 4200491) 13.4 6.0 11.6 
20 80 453 (508) 14.6 5.9 11.3 
O 100 542 24.4 11.7 4.8 

The lather volumes of blends containing 20 and 40 percent 
Dobanol 45 sulfate are higher than anticipated from their 
compositions. Although they contain the readily soluble alkyl 
sulfate, the rates of wear and mushing tendencies are surpris 
ingly little affected. 

25 Percentage Composition Lather volume Rate of Wear 
Soap Dobanol 23 at 20°C. (mls) (Hand-washing 

sulfate test) at 20°C. gms. 

00 456 10.1 
70 30 753 (587) 4.5 

30 so 70 763 (763) 2.5 
00 894 24 

Synergism in lather volume is demonstrated by the composi 
35 tion according to the present invention. This example also 

shows that when a higher amount of the branched chain alkyl 
sulfate is used, only the expected lather volume is obtained, 
and there is a considerable increase in rate of wear over the 

40 composition in the preferred range. 

EXAMPLE 6 

The invention can be further exemplified when Dobanol 25 
sulfate is incorporated in toilet bars containing a superfatted 
soap base consisting of equal parts of the sodium salt of the 45 
fatty acids derived from tallow and coconut oil together with 
10 percent by weight of the free fatty acids. 

EXAMPLE 3 Percentage Composition Lather volume 

Toilet bars were made from soap consisting of the sodium 
salts of the fatty acids derived from tallow and palm kernel oils Soap b Dubbune 25 20°C 4U C 
in the ratio of 3:2, with 10 percent by weight of fatty acids of oap base G. 
the same composition as superfatting agents, and Dobanol 45 ()() 47 625 
sulfate, as shown in the table. 80 20 738 (509) 708 (665) 

70 30 754 (556) 695 (685) 
55 33 a 66 64 (726) 422 (758) Percentage Composition Lather volume 00 88 825 

Soap Dobanol 45 20° C. 40° C. 

sulfate EXAMPLE 7 60 

Toilet bars containing soaps consisting of the sodium salts of 
g 30 60) i 542) the fatty acids derived from tallow and palm kernel oil in the 
8) 30 6. 3. . ratio of 2:3, and 20 percent Dobanol 45 sulfate were made. 

100 585 503 Similar bars were also made containing 10 and 20 percent by 
65 

Synergistic lather volume production is shown by these ex 
amples. 

weight of fatty acids of the same composition as superfatting 
agent. 

Percentage Composition Lather volumes 

EXAMPLE 4 70 at 20 C. 
Soap alone 369 

Toilet bars were prepared, by normal soap processing Soap plus 10% superfat 749 
techniques, to the composition shown in the following table. p S. t plus 20% dobanol 45 sulfate (748) 

oap plus superfat 674 
The soap used in the example comprises the sodium salts of Soap plus 20% superfat plus 20% Dobanol 45 sulfate 836 (688) 

equal parts of the carboxylic acids derived from tallow and 75 soaplus 20%. Dobano's sulfate 695 (443) 
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These data demonstrate that synergism in lather volume is 
present when soap/branched chain alkyl sulfate blends are 
used alone or with 10 and 20 percent fatty acids as super 
fatting agent. 

EXAMPLE 8 

Toilet bars have been made containing a superfatted soap 
base consisting of the sodium salts of the fatty acids derived 
from tallow and coconut oils in the ratio of 7:13 together with 
10 percent by weight of the free fatty acids, and Dobanol 45 
sulfate in the proportions indicated in the table below. 

Percentage composition Lather Rate of wear Mush, 
ww.r-m--- -- volume (machine wt. Total 

Dobanol 45, at 20° C. test) at 20 loss mush 
Soap sulphate (mls.) C. gms. (gms.) (gms.) 
100 -------------- 556 13.7 5. 11.2 
80 20 696 (567) 14.4(15.4) 5.8 7.8 
70 30 685 (570) 12.5 (6.4) 5.6 7.8 
60 40 642 (579) 1.6 5.4 7.8 
50 50 600 (585) 12.4 5.6 9,4 
20 80 468 (603) 15.) 6.6 12.5 

00 615 22.6 12.3 4.9 

The synergistic lathering action of compositions within the 
invention is demonstrated, as in the nonadverse effect on the 
rate of wear and mushing tendencies. 

EXAMPLE 9 

Toilet bars have been made containing the superfatted soap 
base as described in example 8 and Dobanol 25 sulfate in the 
proportions indicated in the table below. 

Percentage composition Lather Rate of wear Mush, 
---------------- volume (machine wt. Total 

Dobanol 45, at 20° C. test) at 20° loss mush 
Soap sulphate (mls.) C. gms. (gms.) (gms.) 

100 O 463 7.5 S. 1 9.6 
80 20 556(493) 25.6 4.8 6.8 
70 30 566 (506) 21.0 (21.6) 3.9 5.7 
60 40 572(520) 8.8 4.0 5.7 
30 70 544 (563) 33.8 ... O 9. 
O 100 606 31.0 7.1 3.5 

The synergistic lathering action of compositions within the 
invention is demonstrated, as is the nonadverse effect on rate 
of wear and mushing tendencies. 

It will be appreciated that the tablets of the present inven 
tion may include coloring agents, perfumes, germicides, bac 
teriostats, or agents for improving the characteristics of feel. 
These agents are well known in the art. 

TEST METHODS 

Lather Volume Test 

The tablet is conditioned by use in normal washing once or 
twice to produce an "in-use' rather than fresh surface. This 
ensures that the surface is the same at the beginning as at the 
end of the test. 
The operator uses 24 liters of water at the desired tempera 

ture (usually 20°C. or 40 C.) in a hand bowl. Surgical quality 
rubber gloves are worn to obviate the variable effects of 
sebum from the skin, without destroying the sensitivity of the 
operation. The gloved hands and the table are dipped into the 
water, removed and the tablet twisted 15 times in the hands as 
in normal washing, then placed on a drained dish. The hands 
are rubbed together, palm to palm 10 times, then each hand 
twisted in the other, alternately 10 times. The rubbing and 
twisting sequence is repeated and the lather so formed col 
lected in a measuring cylinder. 
The sequence of operations from the 15 twists of the tablet 

is repeated twice more and the total volume of lather from the 
three latherings measured. 

Tests are performed, desirably in duplicate. 
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6 
Rate of Wear-Hand Washing Test 

A panel of six testers working in rotation washes down each 
tablet 6 times per day for 4 days. Each wash-down consists of 
40 twists, a twist being defined as a rotation of the tablet 
through 180 in the hands. Two conditions are normally used 
for the test; tablets are washed-down in water (a) at 20°C. and 
(b) at 40°C. and kept on drained dishes between wash-downs. 
The tablets are then air dried to constant weight (usually for 

5 days), and the rate of wear results are given as the "dry 
weight loss in grams." 

Tablets of the same size and shape are used, otherwise it is 
necessary to adjust the weight losses for tablets of different 
surface areas. 

Rate of Wear-Machine Test 

Bars of test material are subjected to controlled mechanical 
abrasion under fixed conditions of time, load and intermittent 
wetting at a chosen, controlled temperature. The weight 
losses, after drying, are sensibly related to those occurring in 
normal use. 

MUSH 

The weighed (Wo) tablets, as rectangular blocks, are 
suspended in about 100 ml. of water at 20° C. for 2 hours, so 
that a known surface area (A) is immersed. On removal, the 
tablet is reweighed (W). The mush is removed with a straight 
edge (e.g. a polythene scraper), the tablet gently wiped free 
from mush with a tissue and, after drying in air overnight, 
reweighed (W). 

- 

Weight loss-500 W.) per 50 sq. cm. 

Total mush–50(VP) per 50 sq. cm. 

What is claimed is: 
1. A toilet table having synergistic lather volume 

essentially of 
a. a sodium soap selected from the group consisting of sodi 
um tallow soap and mixtures of sodium tallow soap with 
sodium palm kernel oil soap or with sodium coconut oil 
soap in the weight ratio of from 80:20 to 35:65, and 

b. a sodium sulfate salt of mixed C. to Cls linear primary al 
kanols, about 25 percent of which molecules have a 2 
methyl branch chain; 

the weight ratio of soap to sulfate being from 80:20 to 40:60. 
2. The toilet tablet as defined by claim 1 which further con 

tains about 10-20 percent by weight of the soap of a free fatty 
acid superfatting agent derived from said soap. 

3. The toilet as defined by claim 1 wherein component (a) is 
sodium tallow soap, and component (b) is the sodium sulfate 
salt of mixed C to Cls linear primary alkanols, about 25 per 
cent of which molecules have a 2-methyl branch chain; the 
weight ratio of soap to sulfate being about 40:60. 

4. The toilet tablet as defined by claim 1 wherein com 
ponent (a) is a mixture of sodium tallow soap with sodium 
palm kernel oil soap in the weight ratio of about 80:20, and 
component (b) is the sodium sulfate salt of mixed C to Cs 
linear primary alkanois, about 25 percent of which molecules 
have a 2-methyl branch chain; the weight ratio of soap to 
sulfate being about 60:40. 

5. The toilet table as defined by claim 2 wherein component 
(a) is a mixture of sodium tallow soap with sodium coconut oil 
soap in the weight ratio of about 35:65, and component (b) is 
the sodium sulfate salt of mixed C to Cls linear primary al 
kanols, about 25 percent of which molecules have a 2-methyl 
branch chain; the weight ratio of soap to sulfate being about 
70:30; said toilet tablet further containing about 10 percent by 
weight of the soap of a free fatty acid superfatting agent 
derived from said soap. 

6. The toilet tablet as defined by claim 5 wherein the weight 
ratio of soap to sulfate is about 60:40. 

consisting 



3,625,906 
7 8 

7. The toilet tablet as defined by claim 5 wherein the weight 
ratio of soap to sulfate is about 50:50. 
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