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THE METALLIC SOAPS :
INTROIUCTION

The n;rd "g0ap,” at oance suggsats to the non-chemist the
commercial products which for csntuvies, have bssn used prin-
cipally ss a oleanning agent, Such doto-rgmt s0aps ars maude
from some fat or o4l suoh as sotton-se:d oil, ntoarin. olain,
palmitin saponified with elther sodium or potassinm hydroxidas,

Ths term soap in the wide sense, however, inaludes ths metallic
aalts from any of the fatty nolds, A few of thass metallic soaps
have beon nmde and foumd to have important commercial uses, Ferr-
io soap wae firet made and used as an ingredient of axle grease.
Calaium and magnaesium soaps have bean usad in cup~-greasss «nd in
preparing mteriale for candle making. Although a fev metallic
soaps have bean prepured ic yat no cns systemalically experiment-
od even with the metallic sonps of the most common and sasily obe
toined 2lements and siundied their relative properties.

The purpose of this ressarch was to prepare and study sys-
tematically the followinz metallio soaps! msnganese, coppsr, sind
lead, nickel, calcium, cadmium, antimony, strontium, cobalt, bariug
iron (ferrous and ferric) silver, mercury, arsenic, dromium, bise
suth, magnesiuvm, ammonivm and 14 thinm deternining their propertios
and if possible finding new uses for the ones which seemsd most
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promising. Dr. H. I. Jones and Robert Du Bois prepared recently
an aluminum soap ths solution of which they discovered could be
used as a wonderful prasservative for eggs. It has seemsd possi-
bls therefore that similar soap solutions might be used as a
water-proofing material .for cloth, lsather, and even mstals; that
they might prove valuable not only for preserving eggs but for
fruits and vegetables as well; that their unusual properties of
adhesivaness and insolublility might make them valuable for water-
proofing cemant blocks and even for rendering cisterns and cellars
water tight. It has besan ths possi'ility of these and many other
similar utititarian uses which has furnished the motive for this
work,

HISTORICAL & GENERAL

‘/ Soap was not known to the ancient Hebrews and Fhoenicians or
to the Greeks of the tims of Homer, for they washed their garments
with the ashes of plants, which was rubbed into the cloth and
stamped in with the fest. The people of some nations used the
Juices of certain plants, tmt'.il 1t was discoversd that when ashes
wers heated with lime a substance called "natron® was made, which
cleansed the garment much better than the ashes alone. The man-
ufacturs of this "natron® and it¢s uses are described by Pliny, the
Elder., Although the Hebr:wi and the Greeks did not seem to use
scap or mention it under that name at least, yet in the Bidble we
find it mentiched. The writers of ths Bible, who were not exact

historians, however, several times mention scap and gquote the sup~



posed phrases of the prophet Jeremiah (who would have lived sev-
eral centuries before ths Christian era ), "Though thou wash thee
with nitre (natron) and take thee much soap, yet thine iniquity is

marked before me.® 1

Also, "Who shall stand when he appeareth?
For be is like a refiner's fire and like fuller's soap." 2

Seneca and Pliny in their writings mention two kinds of soap,
soft and hard, as used by the Germans, It was than only a Gallie
invention uaed to make the halr bright and glossy, and as a medicine
now known as lead plaster. The Germans prepared it from the tallow
tallow of goats and the ashes of plants, /It is not until the se-
cond century of ths Chistian era, that we have Galen proposing ths
use of soap for washing.

The art of soap~making is very old.' for in the evacuations of
Pompeil a coumplete soap factory with utensils and m&ﬁ@ -
terial, was found. As o;rh as the ninth century Marseilles aid
a large tr_ado in soap, but in the eleventh century it had a ser-
fous rival in Savona. In the fifteenth csntury the industry flour-
ished at Venice, and in the ssventeenth at Genoa, which togsther
with Savona, Marseilles and Alicante monopolysed the manuf cture
of soap. It was not until after 1650 that the soap industry be~
'gan to develop in Mghnd.' In Germany ths processes were . ery
crude and the industry made no advancement until revolutionised
about the ninteenth century by Chevreul's classical investigatioms
on fats and olls, and by Loblmc'-'procou_for the manufacturs of
caustic goin from common salt, It was Chevreul who raised soa;-

1 Jeremiah 11-22
2 ¥Malachi ill-2
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making from the-rule-of thumb methods to a true scientific industry,

¥ith the rise of the soda industry and the increase of the trade
in palm oil and coco~—-nut 0il, the conditions in Gs-many and to some
eaxtent m other countries favoursd the development of soap~making,
At the present time Marseilles, although partly surpassed by the large
English faatt;riu. still preserves 1lts early fams, which however, the
Italian factories have lost. DBut several times in the past the renomn
of Marseilles has besn dimmed owing to the custom even in the early
days of adulterating soap and of loading certain qualities of white
soap with enormous quanties of uﬁter. This is the reason that for many
years, the public preferred the mottled scap, because if could not be
80 adulterated. This also explains the reason for formulating the
laws in France against dishonest soap makers, who in 1790 provoked a
general protest of all the population and a petition to the deputies of
the States General from all the laundresses of lMarseilles to protest,
"Againat the adulteration of white soap and againat the malefactors
who adulterate it to increase its weight.” It does not appear that
things have changed very much during the last 120 years, foy, since
the introduction of palm oil and coco-nut o0il in 1850 the consumer has
always paid for a considerable amount of water in place of socap,

Previcus to Chevresul's researches on fats (1811-23) it was de-
lieved that socap consisted of a binary ow of fat and alkall,
Claude J, Geoffrey in 1711 pointed out the fact that the fat or oil
rocoirerod from a soap solution by nemtralising with an acid differed
from the original fatty substance in that it was soluble in alcehol,

which was not the case in ordinary fats and oils, The significance



of this diecovery was overlooked. Equally mihesded was a not less im-
portant discovery by Scheele in 1783. He praepared lead plaster by
boiling ouv::hth oxide of lead and a 1little water--a process sim-
iliar to the soap-~boliler process-~and obtained a sweet substance which
he called "celsuss™ btut is now kmown as glycerine. Thess discovaeries
of Goeffrey and Scheele formed the basis of Chavreul's ressarches by
which he established the constitution of oils and discovered the trus
nature of M.

Theorétically scaps include all metallic salts of the higher fat-~
ty acids, but practically the name is given only to the salts of olsic,
° stearic, and palmitic acids and in general, of the fatty acids contain-
.ed in natural oils and fats. The important scaps ars the éotau!a
and sodium soaps. It was at one time thought that soaps wers compos—
ed principally of margaric acid, but it has now been shown that this
acid does not ocour in natural fats. The reason for the confusion was
that a mixture of palmitic and stearic acids _has the same malting point
.al margaric acid.

When tallow, lard, palm oil, corn oil, cotton-seed 0il or other
'tattv material is treated with a solution of potassium or sodium hy-
droxid, a chemical change takes place resulting in the formation of a
product soluble in water and possessing properties entirely different
fytom the original fat or cil used. When the scluble .product is treat-
ed with an scid an insoluble product is formed, If a quantitative test
is run it will be found that the substance obtained from the acid treat-
is only about 90 psr cent of the original weight of the fat. Something

therefore has been olﬁni'natad during the operation. This loss may de



racovered from ths asid liquor by svaporation, it has onot,ﬁntc. an
oily consiatency, and is mown as jlycerine., The portion which when
combined with an alkall is soluble, proves to be made up of compounds
such as stearic, palmitic and clsic acids., Thus Chevrsul concluded
that fats are glycerides of fatty soids, Thug when we make soap we de-
compose the fatty acid lycerides wt'th aav.st}c alkalli and form salte
of the fatty acide Jnown as soaps and separate the glycerims., In boil-
ed soap the glyoerine is ssparated, but in half boiled or sold-made
soaps it remains as part of the soap, The reaction taking place be-
tweon the alkali and the fatty glycerides is shown in tha following
equation? |

Oy By f0OGE,  NaH Oppllyg 00a L, O

01,,!35 gcﬁ <+ HaOH —_— 0”%5 o.oma ~}f CHOH

A\, aa clil3 NaOH cwxw COQHa &, CH
Olycery)l stearate in Caungtic Sodium staatate flycerine

tallow soda or soap

In the above -qmilm it is not necessary to use a stearate bHut any
fatty nold or oll may de substituted, tut no matter what' the fat, it
~l'oquu-u and alkali for saponification and all aot in a manner similar
to that above., However when rosin is used the sotion is somevhat mod~
ified ns rosin 1s an acld snd unites direstly with the slkall to mlu.
a sals, ’ - |

Awn soap is used tor'a great variety of purposes, its preparation of
course varies, If a high qradesoap is to be made the material used
maat be of the best, but ;f a cheap soap §s to be mamufasctured then lower

grades of fats and clils oan be used quite as wall,



The soap stock tallow or 0il is received by map»u;hn in terces
or drums from which 1t wust bs melted out for bulk storage. This is
flcno in a melting out or stesawing out room, The room is usually built
of wood with an iron mmﬂg mnd a floor of iron plates. The floor
slopes feom the baok to\who front so that it 1s drained out and no pro-
duots can acoumulate. The room is divided into compartments which are
Just 4 1ittle largar in w;idth than the drums. A light track is laid ¢
through the center of each compartmen: €0 that the drums comntainint t.h.
tallow msy be rolled in, A stsam line for melting the fat runs through
the middle of the #rack. At & distance squal $o the pariphery of the
drum from bang to bung, a valve and short nipple with a swing joint Le
fastenad to the steam line, the control of which is fastened to the out~
side of the room. A u&m- is set Wy rolling in the packages,blocking
them and fitting the nipple with the valve open, intd the tung hole.
The steam is thon turned on and the melted tallow or oil runs out to a
trough or ditch in the front part of the room. As tha meltes tallew
run: inte the pipes leading to the atorage tunlts it is strained =0
that no large particles pacs along with 18, Kach package as it comes
from the room is examined for unmelted fat by means of a light on a
cord which is dropped into the tang hole. Ths time required for mele
ting cut the fat varies with the fat snd the surrounding temperaturs,
In winter the time reguired i longer thsn in summer,

This melted tallow will a}wl contain a large amount of water,
from the dondensed steam and 1t is important that this be removed as
soon as comvenient, ‘The tallow is carefully watched and welights check~
ed, 80 that they lknow just what kind of stook thay have on hand in
each storage tank. |



The storage~tanks are made of iron with loose fitting <ooden
covers and they may from time to time bp removed an the tanks clean-
ed. Steam pipes or coils are laid in the botiom of the tanks to
keep the fat above the so0lidifying point. The fat is now ready to be
boiled and for this purpose large round or squars iron kettles, heat-
od by cols are used. The coils have small holes for the steam out-
let and to keep the lﬁbstmce‘ vell nt.lmd while boll.ing. Generally
‘the kettles are surrounded by a jacket of insulating msterial to keep in
the hsat during the boiling of the fat. When the fat is pumped into
this soap kettle along with if {s pumpad a stremmof caustic soda lye.
Whan these are well mixed a large amount of heat is ganarated by the
action and then for a while the steam may de slowed domn. From time
to time during the procass a small amount of soap is run out, rubbed
between the fingers, and tasted, If a sharp taste is present, there
is an excess 0f alkalli, The excess of alkali or the alkalinity of
scap is tested further as follows: a sample is obtained from the
kettle and a small amount of salt is added to separate the lye. Ten
cublic centimeter of the lye are then put into a graduate, ‘f.hroe drops
~of phenolphthalein solution and N/8 mlf‘uri.e acid are added and the
mixture shaken until the solution is decolorized. Each 2 ze. of acid
unsed oquhfpor cent of alkall present. This process is repeated sev-
eral times and if no excess or not encugh alkall is present, more is
added. Alkalinity of not over .20 per cemt is very desirable z;nd a
kettle which holds this alkalinity after three boilings and tcstt. may

be considered as finished,



The soap is now ready to be separated from the free glycerine
or.as it is called, "graining”, This is done either by shoveling
into the kettls of boiled scap dry salt, or rumning in a saturated .
brine solution which prescipitates tha soap as a curd. This rises o
the top and the glycerine solution settles to the bottom and is drain-
ed off, The soap is then boiled up and if itils thick a 1little water
is run in ;uxd the soap is boiled until it forms a thin smooth eub-
stance. The steam is shut off and the soap allowed to stand for a
week to settle. The soap saparates in layers, the good soap (that is
that containing a small amount of free alkali) is the uppsr layer.

The lowsr layer contains about 55-70 pre cent of water, free alkall
.and sny other alkaline impuritiss such as sodium sulphate and sodium
chloride,

‘The soap is now pumped out of the kettle into the “crutcher®
or mixing machine. ‘he word crutcher is used because in ths old
method of making soap ths soap was stirred with a wooden stick the ‘
shape of a orutch, If sny filling is used it is put in at this stage.
Soms of the fillers used mes in lamndry soaps are sodium carbonate,
sodium silicate, borax, starch, talc, grit or perfums., These fillers
ares considered as adulterations but are not harmful in the soap. When
ths soap is thoroughlly mixed and is in s semi~liquid state it is drop-
ped out of the bottom of the crutcher into frames, These frames are
"tight boxes supported on a truck and thsy hold ths contents of cne
crutcher, When the soap is hard enough the sides of the frame is re-

e ‘(oanod stripping the soap) The soap is left in the frame gem-



erally three days in winter ani four days in summer. It should be strip-
ped, however, as soon as possible, for the soap should be cut whan cool.
Bofére the soap 1is ocut into cakes it goes through a "slabber® which is

& machine for cutting the soap into slabs the sise of the frams, From
ths outting machine the soap falls onto o rack in #~hich it is gcarried

to the drying--room, When the surface of the cakes driegpver then they
g0 to the wrapping room where theay are wrapped by machinaery,

CLASSIFICATION OF THE SOAPS,

A great variety of soaps are known, ths appsarance and proper-
- tiss of which vary according to the method of manufasture. Ths
methods of manufacture may be classified as follows: (1) Boiling
the fats in opan vessels with indefinite quantities of alkaline lyes
until products with definite properties are obtained, Thase products
may be divided into several classes (a) The soft soaps in which the
glycerine is retained. They are usually potash soaps of linseed oll
or olein, These soaps do not dry when exposed to the air but rather
absorb water rmininal constantly like a jelly. As a rule these soaps
are impure solutions of rotassium oleate in an excess of potash-lye
mixed with the glycerine separated in ths saponification. goft soapa
can be prepared 6nly with potash lyes although in practice, one part
of soda is substituted for a part of the potash to assist in hardeming
the soap. There ie no separation of the soap from the under-lye, which
contains all the impurities, consequently these are all found in the

808P,
3
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In consequence of the solubility and cleansing properties 6f
the soft soan, its use is preferred to that of soda soap in the
manufacture of cloth and woolen articles., The fats wsed in soft
soaps are mixtures of the vegetable and animnle oils, as the fish
oil knowmn as "Southern,” with rape, hamp and linseed cils., The
particular oil used varies with the time of year and the market
price; in winter uoﬂ.. eils such as linseed o011l and olein are em
ployed; in summer the firmer oils such as cotton-seed oll, colzs,
sesame, palm, or fish otl, Drying oii. are preferably used, The
soft soaps of different countries vary according to the oil most
Sheaply and snsily obtuined . In Biglend, whale, seal, and linseed
oils are chiefly used, In continentsl Burope hemgeseed,; linseed,
rape-sead, poppy and train oils, while in the United Statas., cotton-
seed o1l and oleic acid are asmployed.

*Sumner soap” as it is called contains, owing to the fat em~
loyed, more potassium palmitate in proportion to olsate than the
winter soap. BSoue of thess soaps are transparent {plain or varie-
zated), others opaque snd mhite or yellowish. The best soft soap
is made from hemp-seed 011, this oil imparts a green tinge to the
soap which however can be imitated by adding indigo to some of the
inferior scaps. Soft scap is gensrally used for fulling and sco&-
ing, but abroad it is sometimes used for washing linen, to which
it imrts a most disagreeabls fishy odor which is almost impose~
ible to conceal by any amount of perfume.

The boiling of the soft soap commences with a strong lye con-



taining fron eight 10 ten per cent. potash, by 'which an emalsion
is formed. The scum is dashed about with a beating-stick, and by
this means all the alkali is taken up. A fresh lye is then added
and the boiling continued until the soap upon sooling stiffemns in-
to a clear +tough w8, When the scap contains too much ocaustic
alkali, which can de ascertained by the taste, more oil is added,
“The clear boiling’now commences during which the excess of water
is removed. To avoid a long evaporation m@mtw lye is em-
ployed and the soap instead of bubbling up has its surface cover-
od’with blisters 18 long as the hand, which are called leaves., -
When the b&iung is finished deétermined by placing some of the séap
to cool on a glass plate from which if firm it can be separated
ths soap is cooled and stored in barrels.

Soft soap uu‘w:. up a qmsiMblo quantity of water-
glass solution without alteration., Recently for fulling thers has
been added to the soft soap a solution of potassium sulfate or a
mixture of alum and common salt and also potato starch,

Liquid soaps =ra only another class of soft soaps to which
glyocerine or alculwl i.u;m been a‘&hd.

(b) "Bydrated® soaps or filled soaps are propsred with sodium
hydroxide as ths base, 'l as in the case of soft soaps the glycer- .
ine is retained. Patty matter and soda are run into the kettls and
are boiled together. Care is taken to avold an excess of alikmld at
fizst. When ths saponification has taken place lys is coutiously
added until the soap has a faint alkali tasts, when it is ready to
be transferred to the frames without any salting onf..or separating
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of the mixturs, but the sntire contents are 8o0ld as soaps. On cool~
ing the whole solifdifies and does not batray its proportion of
water. :

T™ie property of appearing dry and bhard, along with a heavy
precentage of water is a peculiarity of coco-nut oil soaps, which
cormuninicate ths same property to tallow and palm oll soaps. A
yield of 200 %0 30 knui};n; iz not uncomnon, aspecially if water-
glass is used.

Marine soap is a soap of this type. It 1s 20 called becmuse
it may de used with sea=water. It is entirely a cocoo-nut oil wa;;a.

{¢) True hard soaps which still e&nnumn the great bulk of
those mads in England and the United Stites, requires mors care in
making than those wvarities just mentioned. Castile, curd, mottled,
yollow and transparent soaps are all types of hard soaps and are
soaps which are ths most familiar to us. ;

The German tallow or curd soap is essentially a mixture of
sodium stearare and palmitate. It was formerly prepered indirect-
1y by first saponifying the tallow by maans of caustic potash, and
then converting the potaseium stearate and palmitate tius formed
into the corresponding sodium compound by adding common salt.

The soap boiling pan employed is somewhat conical in shape.

It is made of aast iron and provided at the top with a high lintel
or tulwark to prevent any fluld bolling over. Into the cauldrom is
first poured about 500 liters of strong lys at 20 per camt (sp. gr.
1.226), next the tallow is added and a wooden or irom 114 having
been fitted to the canldron, the firs is kindled. Whmm the mixture
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boils, it is kept so fpr five consecutive hours, and ths contents are
stirred constantly. Ths materials in the cauldron are converted in-
to a soap-gln;, as it is termsd, a gelatinous mase, which if the
operation has beenr carried ocut carefully, ought not to becoms thin
when more lye 1s added, It does not wany to be so thin that it flows
in drops but should treacle from a spatula, This consistency w
be produced if oil of tallow is added to the lye gradually and in
small vortions at a time, .

9y Knapp in his researches, found that it is always advantage-
ous to firast convert the fat with the required quantity of lye, into
an emulsion, and to lsave the lye eithsr not heated at all or only
to 50° in contact with the fat, %0 as to saponify first slowly In
the 0ld and to finish off with ebullition. When the saponification
is complete the operation of "parting® {s proceede! with and consists
in adding from 12 to 16 pounds of salt to 100 of tallow, The soap
is kept boiling until the soap-glue has become a greyish mass, from
which the mother liguor or mdu'-ln readily mm. the latter be-
ing let off by a tap; or if no tip is fitited to the cauldron the soap
which is a curd on the top, is ladled over into ths cooling tand.
The salt added not only aids in separating the soap from the lye
but also converts .the potassium into a sodium soap, "If the so8p~
glue has been removed it is again put into the cauldran an! a moder-
ately strong lye added, and heat again applied. The soap again be-
comes quite fluid, but consists chiefly of soda soap-glue. The
boiling is kept up and during its continuance fresh lye and salt
are 24ded alternately. By continued boiling the soapy mass becomss



oire a1 vore conceuntrated; as soon as the foaming ceases anud the w ole
ass 1s 1 a steady ebujlition, it is again iadlel over into tne cool-
ing tanks or the mother liquor is tapped off. The object of this sccond
0o0oiling is to convert tine mat:erial into a uniform i1ass free frow air

ubb les, tai. is done by beatiny with iron rods. The not soap is next
»laced in a4 woouen box, coo ied, cut into bars and placed in a cogl dry
room.,

A soap c losely resembing the curd soap in its preparation is tue
‘mottle!l" or oiive pil soap. The kind of soap is the larsei | es,
Tenetian or Casti lian soap and is chiefl )y prepare!d in the southern
sarts of liurope. Olive 0il used is frequently mixed with other kinds
of 0d is suca a:z linseed, poppy seed or cotten-seed oil. Two kinds of
lye are emuvloyed in tiae preparation of tiia soap, the first lye is a
caustic soda 30 lution for "fitting"or preparatory boi linr; tie otuer
lye is mixed witi common salt and used to separate the soap. The pre-
>aratory boiling is principally to forw an ewulsion so that the c u-
tact of 0il and alkali is greatxy'promoted anl forms a real soap-glue.
In order to rewove the water from this materinl as muci. as »08s8ib le,

3 lye coiatainiug cowmon salt is employed, and lastly by a taird boll-
ing tie saponification is completed. By the use of the &e contain-~
ing common salt, it is possible to keep tue soap-glue in sucu a con-
iition thnat 1£ can take up alkali without combining with thc water.
"he preparatory boi iduy is carried on in large copper vesse s, capable
of cOntainiﬁg 250 cwts., tiie caustic sodn erp loyed for ti is purpose

1aving a strength of from 8.2° to 12.5° ™/.(sp.gr. .064) The lye
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is brousihit to bolling first and oil to be s .ponified is next added,
carz 'eing taken to stir the rexture n order to promote the react-
ion, Gri.iually tie rass !eco.es thick, and as soon as black vapours
rise, due to the decomposition of a small quantity of the soap-glue
corins n contact with the hot copper, there is added the stronger lye
£ 309 7.(sp.gr.1.157), If a blue-white soap is to e jroduced in
ron sulfte is added ’whon the s0ap has the consistency that when it
solidifies tha coloring matter added will settle in vei;xs or are de=-
osite! to qive ;.he rottled aprearance. In the old-fashioned type of
.',z.st-ie nd !arsilles soap this mottling would not take place if the
proiortion of water exceeded a certain limit, because the soap was so
1uid thit the coloring matter sutirely settled tc the bot'om, so it
718 gener:lly considered a good soap free from a large amount of watae
f it had a nottlad appearance. In late years however, it has. haen
found th:t the wottlin- can ve brought avout in soap heavily waterad
v adopting certalin methods of manipulation, for example, addinz a
cert.in proportion of silicate which thickens the texture, and stirre
ng the soap wille cooling, until the mass becomes stiff enough to
prevent sapnration of coloring natter. 1If other solid fate are ~sed
with olive oil the consistency renuired for tottling can be ott:insed
vith as much as 57 per ceant. of water with coco=-nut, andi palm oils,
rottled soaps can be rrepared cont:ining 70 per cent. or even .ore
of -.ur--.ter,-in addition %o uan increased amount of ilkali., These soups

ho evar should not contiin more than 2 er cent of sodlum carbon:ate



and less than ten per cent., of disolved salts, ptherwiu the soap
will effloresce on drying, provided it is sufficiently stiff to permit
of mottling. So t.ha.t the mottled soap of modern make and that of the
older type are by no means ths same thing in composition and quality.

A good sample of Marseilles mottled soap should contain:

(1) (2)
Fatty ecids..... A - . D 62
Amli......' ........ .13 .... .......11
'a“r..'-..‘.;"'.‘l.&.."'...&.

100 -~ 100

A type of mottled soap which is often prepared with a yield of
180 to 200 per cent, is that made with almost equal quantities of
olive 01l and coco-nut or palm oil. In this case the manufacture of th
theolive 0il soap is carried out separately, as far as the stage where
it is nopar;ud from the lye, 80 as to remove the impurities. It
15. then introduced into the pan whers the coco-nut o0il has been za-
ponified in the hot with caustic soda of about é)c Bé., together with s
some 13 per cent, of sodium carbonate dissolved in the water. Unger
in 1869 found that in order to prevent coco-nut or palm oil soap from
drying, it should not contain more than 43 per cent of soduim carbone
ate, caloculated on the weight of coco-nut oil or one ﬂﬂ' of sodium
carbonate to every four mols. of pure coco-nut oil soap. When these
two soaps have mixed they are boiled and 4 to 5 per cent.(that is of
the totla fat) of sodium chloride solution of 24° Bc’.lis gradpally
added, the substance is then heared wthl the paste boils readily

without sticking to the sides of the copper, and ths steam evolved
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produces at the surface of the soap arevices in tha form of ressttes.
T™he soap will then emit a hollow sound and will not form bubbles when
hit with the stirrer from which 1t falls Dmdlroad folds which are cover=
#4 with a dry skin; when put on a glass it ia coverad with a film or
becomes coated over the Sop while bemeath it resnine fused an: when
pulled besween the fingers it tends to s0lidify.. It is very impert-
ant that it shoild not oontain an exvess of caustic scda or not more
than 0.2 to 0,3 percent and im bent it is neutral, The excess of alkne
11 present muy bé sliminated Ly adding the calulated amount of covo~
nut oi{l or hydrochlorio asid dstermined by titration, At this stage
the goloring matter is mixsd in and the soap is then cooled to 76° and
poursd into large solidifying frames so as to cool slowly, m winter
the frames are wrappsd with cloths, =0 that the mottling may be sat-
fsfactory. The mottied scaps whiuh have a high yleld o; about 400
peraent are given ths nams of biue mottlesd or “Eschweg®” soaps, and
wers largely usaed soms years ago. Even now they arv used axtenuively
for saveral reasonst nrfn. they have a higher detergent power than
the .ftninhod soups, because thay oontain allarge amount of alkali care
bonates; ssoondly, they dry more rapidly than the resin soaps; and
thirdly, they are harder and thus are preferred for laundry purposes
as thoro. is no wuute sven vhen the clothes ars vigorously rubbed,

" Tellow soaps or palm-oil nonp are made in large quantities,
Crude alm oll is employed in the manufacture of the common kinds of
yellow soap, The same o0il is used in some white soaps, it is thm
bleached with potassium dichromate and sulfuric acid. Anothor kind
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of yellow soap is resin soap, and will dbe considered under that head.

(2) In tho second mbthod the fats are acted upon by the axact
quantity of alkali necessary for saponification, without the separa-
tion of any waste ligquor, the glycerine is retained in the soap. This
includes (a) Soaps mads by ths cold process and (b) soap made under
prossure.

() The so-called "cold-process® requires the exact weights of
well refined fats and _caustic soda of a given specific gravity, the
quantities are such that only just encugh #0da is presant to complete~
1y sa@ify the fat. In the manufacture of téhlet scaps by perfumsrs’
and menufacturers who work on a somparatively small scale, ®cold-pro-
cesses® hava long besen in use, They use this process because of the
siMplieity o.s-ﬂ;..nr'rnrnws s & pan and some aglitating appliances are
t.h: only necessary ’oquim_mt. The products are somatimes referred to
as 1ittle pan woaps.” The mixture of 011; and fats to be sapomified
are first made fluid by a gentle heat and 1s then mixed thoroughly
with the appropriata quantity of alkali, of necessary strength, whioch
has aleo deen previously =armed to a twporatm nsually considerably
below the boliling point. The mass is then wall covared up to keep
in the heat and sat aside for some time. Usually the saponification
does not take place very rapidly and it is some tims before the mass
begins o0 incresase in thmperature dus to the heat gemeratsed when the
chemical change takes place. When parfumed soap is tims mods the
process is carried ont th as low a temperature as poscille, in order

to avoid any in jury to the scent apt to be caused by long exposurs
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to highar degrees of heat,
Toilet soaps are also made by other processes, such as remelting

the raw soap and then adding perfume and coloring; by outting odorless
zoap into fine shreds by a machine, adding perfumery, coloring and
other ingredients as vaseline and ifnolin. The soap is then passed
batween rollers, the shaets or bars thus formed being cut into tablets.
This process is callad "millingn and was first carried out in France.

. The best toilet socaps are mads bty this process. There ar: two great
advantages of this method: first since no artificial heat is applied
very delicate flower perfums may be added to the soap mass which could
not be used with a ra-mlt‘od 80ap because the heat would deatroy the
odiferous matter. Secondly, as the resuliing tablets usumlly contain
onlya amall guantity of water a gh;m weight of soap~cake usually con-
tains a moch larger quantity of acml soap than another sake of the
same weight preparsd by remelting or by cold process, besides being
harder and stiffer 1t‘ lasts longer, wnsting less rapis_ny during use,.
Lnot'har process cansists in scenting and coloring pure white Couuon
soap without any intervening cooling, The coloring materials used in
toilat soaps must be colors which are not sffected by the alkall,
A.nilino 6olors ars not used bacause they are so sensitive to light,
The asodyes are the more sultable for scaps and sosin colors are used

principally for transparent soaps. For opaqus soaps uinsral red is
used. Vermilion is used but it is expensive s0 iron oxide is used in
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the chsaper soape. To give a violet color the tar oolan for violat
are used; for ilue ultramarine snd indigo; for yellow saffromn, .tmorlc.
piceric acid and naphthol yellow; for green, blue and yellow colors are
mixed; for black oggray lamp black; for brom a solution of raw sugar
or caramal, Some of the pcr!‘unu used to scent the soaps are cuxin
oil, bergamot oil, ©il of lavender, oil or thywe, oil of roses and gilli-
flowar w.ter. The zoaps adapted for generl or laundry purposes contain
some alkall in exces2 but one fmportant requirement for toilet soap 1‘1
that they shall not contain any free alkali, Some dmm.f;ollgist.s gven
demand that there shall aliars Lz some unsaponified fat, otherwise the
soap has an irritating affect upom the skin.

Transparent soaps made by the %"cold process®™ often contain free a
alkall 25 well as wnsaponified fatty matter Wu the saponification ‘
is not always complete. A sugsar solution ias added to the soap to maks
it clear and ahen this is used, fres alkali must be present to pervent
anddiness. Such coups are often of the vilest quality imagineable and
are confounded with the older type of transparent scaps prepared by die-
solving dried soap in a good q;nlity of alachol

(B) In order to avoid in complets saponification so liable to be
produced by tho "oold process® another methed has beem introduced em~
ploying a highor temperaturs aﬁd an Lx?crm«t preasure. The object of
this is to shorten the time required for cpen boil}ng. Antoclaves or

pressure boilers ar: used for this process.
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Resin soaps are now made in large quantities and by almost all
manufacturers., Colophony and ordinary fir-tree resin combine at boil-
ing heat more readily with alkalies than do fats and oils but the com-
pounds obtained by heating resins alone with alkalies are not trus soaps
in a chemical sense nor have they the appearance and properties of true
soaps. When tallow is saponified along with a portion of resin a true
soap is obtained.

Colophony contains acids which bshave like the fatty acids and yield
similiar soaps which lather well in water, and may be mixed with ordin-
ary esoap fat and make the soap much chesaper. Yats which contain aclids
a::e more readily saponified than perfectly neutral fats, olive o0il and
talldw., This applies to resin which consists essentially of a peculiar
acid, but in these instances no real saponification takes place, in as
mich as no glycerine is formed. :

The saponification of the resin 1; offected with a strong lys solu-
tion to avold excessive frothing. It is necessary to employ pure fats
and pure resin (with saponification number 160 to 180) and when saponi-
fication is complete, the soap must be well "finishgd" in order to avoid
excess of alkalli which would cause efflorescance.

The resin may bde introduced as a powdesr directly into ths fused fat,
but it is more gemarally adied aftaer the fatas have been saponified and
the soap salted out and separated ocut from the lye. The concentrated
caustic soda is then added and the resin gradually disintegrated by
heating and stirring. Boiling is continued until the froth almost dis-

appears and the soapy mass saparated from the under-lye and exhibits
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the proper consistwmcy when pressad betwean the fingers,

Goc:d resin soaps hould not contain wore than 40 percent of resin
but in some cases they show au much as 100 percent (compars! with the
fat) and it 4s a question whether resin soap should be ragarded ns adule
tersated., Of course the manufsaturers object to this, for obvious reasons,
Although attsmpts have been mads at varioue congrosses to fix limite of
10, 20, or 30 parcent of resin allowable but none of these have bean re-
garded., Ths only way to solve the case would be t0 have ths manufagtur-
ers stomp on every aake of soap the resin oontént and t.ha; thergwould be
no question of adulteration or fraud,

METALLIC SOAPS

By adding soluble salts of the heavy metalm %0 a neutral soap sol-
ution a percipitate of mstallic aeap is obitained., These soaps are insol-
uble in water becauss they do not have as their base potassium or sodium ,
Some of these metallic soaps have a vary extsnaive applioation in the
industmies and in pharmacy. Some of the most important metallickoaps and
their use will be taken up. .

One great industrial use for metallic soaps is as a drier in painta
and varnishes, Manganese, sinc nnd lead soaps are ussd extensively fqr
this purpose especially when the oil is linseed, Manganese soap is obt ain-
ed by docomposing manganese sulfate with common soap or by dissolving man-

gansse carbonate in olefo aocid. Lead sosp may be formed by double decom-

positien Or Uy aapmitymg‘nthurgo or white lead with olive,oil. It is
o yellowish white mass.
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One important property of a ——p— is that it must harden or 4dry
in a short time, The hordening of varnish is due to oxidation and mome
_ varnishes or JM ar: >xidized rapidly bty increasing the tamperature,
suck varnishes are called baking japans. In other varnishes oxidation
is brought acont by the use of driers. These varnishes arc composed
of lincleates or resinates ¢f lead or amganese, usually containing free
011 =ni often some resinous or oleoresinous vﬁmish and disgolved to a
thin liquid with turpemtine or benszins., These are called driers snd
theay act by catalysis and caunse rapid oxidation of ths oil or varnish
to which they are added. It is wsll imown that lead and mmm form
two classes of compounds--a protoxid and a peroxid; and readily pass
from one to the other. If they are present in the film in tho xigher
state of oxidation thay give up half their oxygem to the oil, then take
up wore from the alr and so act continucusly as agmts bo pass aleng
oxygen fromfghe air to the otl. Menganese is more active than lead but
emsh has its advantages., Driera may be :ade with other metals such as
nickel and cobalt which rapidly pass from one state of oxidation to an-
other, tut hewa.no specinl advantages over lead and mengunese., These
compomnds may be made by directly heating the metallic oxides with oil
or resin, or by Jecomposing soaps with soluble salts of these metals,
If we introduce into the o0il and amount of metallic scap squal to even
one thousandth of the welght of the metal, the effect is very marked,
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The use of too much drier is objectionabe since i¢ is likely to continue
to sct, slowly of course, after the film has hardened, and in time destroy
its elasticity and coherence. Driers are not gqenerally used in spirit

varnishes nor baking-japans, A mized copper and iram S0ap, \ Agicaiad
preciyitating with soap s mixed solution of corner and iron, 1f ground

up with litharge varnish and wax serves to produce a permanent green
bronsze on plaster figures. .

In paints the .m xetallic soaps are used becausa they dry rapidly
and give a gloes to ths paint if adlsl when oil {2 heated to a very high
temyerature.

The various greases on the market may de divided into four min groups
accoriing to their chemical, physical and mechanical composition.

(1) Griases with alkali scaps used as hardeners or solidifisrs.
(2) Croasos made with fatty oil and lime soaps.

(3) Greases made both with alkali and lime soaps.

(4) Greases made with rosin o1l and lime soaps.

The greas<s in the above classes vary greatly in composition and in the
knﬁ. quality and percentages of the various ingredients entering into
the compounds. Thay may contain anywhere from four or five pereent up to
fifty or sixty parcent of soap and by carefully choosing the materials the
204Ds, and the Millers, anl by varying the pro-ortions, greases can be made
in any desired consistency.

Besides the slkall and lime soaps, zino, slumimm, magnesium and lead
soaps are used as ingredients of greases and lubricating oils. There is a

class of lubricants known as lead s0ap lubricants. Lead soaps are hard at
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low temperatures, viscous at ordinary temperaturss but sufficient-
ly fluid on heating by friction. Th- melting points of lubricants
propared from thna-nbttmcn is high and they are thorefore less
suitel to high speeds. Lead soaps make a class of lubricants known
as "anti-friction lubricants®.

Lubricants made with ordinary soft =soup is serviceabls for some
purposes but 1% 1s 1iable to contain a part of the alkall unfized by
shich damage would bs done to the metals.

There are several methods by which cloth may be randered water-
proof. Cotton and linea may be readersd -'atetpmt by using gum or
‘gelatine containing one tenth to cone fiftieth percent of potassium
bicarbonate and then exposed to the sunlight. The gelatin becomes in-
soluble and remains firmly fixed to the cloth,

nnainw;n soap has also been used dut when cloth is waterproofed
by this method, I found that the sosp was precipitated within the choth
and oot applied to {t as aluminum sosp solution. The cioth to be ~en~
‘dered waterproof waes first passed through a solution of alumimum silfate
dissolved in cold water and then through the sosp solution. This gives
rise to ths formation on the cloth of an alum sosp. This same prin-
c¢iple is exployed for coating metallic surfaces which have to with stand
considerable heat. The metal is dipped in svap solution and then pre-
cipitated by alum so}ution.

: Coant is rendered waterproof by adding alum to ths cement before
sixing the qmmt and then treating this mixture with sosp socluticn and
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thue the aluminum soap is pro&lpltatad #ithin the cemint rendering 1t
waterproof. Alum thus addaed in immhrod form to the cement accelerat-
ed the setting of the cement. Using ten and twenty psrcent soft sosp
solutions th; set was accelerated and increased dirsctly as the per-
cent of a0sp present., The addition of alum and ecap in some cases gave
higher strength tests =specially so with coarse cement. The permeablility
also was radncod.(n .

Metallic reein soaps may be produced by double decomposition of
potassium hydroxids resin soaps and a soluble metallic salt. From these
gcod varnishes are obtained and such soaps are used to render paper and
carrinse covers waterproof.

There are several kinds of séap preparations whichare used as die-
factants and in pharmacy. Among these may be mentioned the cresol, car-
bolized, naphtha and formaldehyds soape.

The naphtha so0ap was made with alkall metals and naphthalic acids.
The following will show the disinfecting power of this soap: The cholera
vibrig shen exposed in leas than three percent of tlic soap were Milled in
three hours; six percant kxilled typhiéd and four percent kined‘;tfophlﬁm&-
cus.(a) Formaldehyde and resin soap is sald to be surerior in germicidal
value to ths other saponaceocus disinfectants.

There does not se;om to be much difference in the disinfecting power
of ordinary eni carbolized soap. The disinfedting power is not determened

(1) Chemical Abatracts 1912 Yol. 6 Partl, page 282 Influence of soap and
alum on cement.

(2) Disinfecting pover of naphtha soap Dsevagoviskiil and Stepanova Arch.
Sei biol. 14, 283-303
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by free alkali pregent .md the phenol soaps which contained not
free alkall are superior to those which have alkall in excess.

There is a metallic soap however which is very effective as a die-
.infectant and that is a mercury soap prepared by mixing socaps with an
alkaline salt of a complex mercury substituted carboxylic acids of the
aliphatic or aromatic series. The organic compounds of mercury ars mmch
to be preferred to the 1norgan1c, as. they are no Iinfurious.

A colloidal copper soap spray is porparod. by dissolving 500 grams
of copper sulfate in 50 litsrs of water. Dissolving 2 kilograms of soap
fres from alkali in 50 lithers of water, The copper aolution is then .
stirred 1n' the soap solution. It is best ‘to use rain water in mking
up the solutions anci the soap should consist largely of sodium oleate
containing a 1f ttle sodium stearate to prevent colloidni eclution. The
spray ie a bluish green cpaque liguid of constant low surface temsion.
If 1t 18 centrifuged for several hours or allowed to stand for five
months no sediment was porccpuble.(z)

Dr. H, I. Jones and Robert Du Bois discovered that sluminum soap
precipitated from a solution of ordinary sosp by a solution of alum
was soluble in gaa'onne. This solution is an excellent preservative
for eggs. The eggs are dipped into sulfuric acid and then into the
soap solution. When treated in this manner, the eggs could de preserv-
dd for many months and to all appearances were Just a's fresh as when
first treated.

(2) Vermorel and Dantony. Compt. rend. 152, 1263-5
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A medicine for use in the treatment of anemia is formed of iron
stearate or other iron soaps dissolved in stearic acid or other soap
forming acid. Calcium soaps are similiarly porpax;cd for use as a
medi cament,

A large number of fabrics which had deteriorated in laundering
woere examined, I¢ was discovered that metallic socaps had deen deposit-
ed on or in the material and c.mued the material to rot as they acted
as an 03ygen carrier. (1) This brings out the importance of using water
and sosp fres from metallic salts especially iron salts.

Arsenic soaps composed of potassium arsenite, soap and camphor
have long bsen employed by taxidermists for preservation of skins of
birds and mammals.

Sodium arsenite is used for preventing incrustations in steam boil-
ers.

A compound known as "lead plaster® is propared from olive oil and
lead oxide, and is known as porous plaster. It is especially used as
a carrier of substances with medicinal pooperties. Used greatly in
mﬁcine: or as medicines.

SOLUBILITY OF METALLIC SOAPS

The sodium and potassium soaps of almost any oil or fat are read-~
ily soluble in cold and hot water and alchol, but the scaps of the heavy
metals are characterized by their insoludbility in water. There 1s no
one hydrocarbon solvent in which the soaps of the heavy metals seem to
be soluble, but the solvent varies with the n;tal.

(1) C.A. Mitchell, Mat. Crasses--3100-1. Action of metallic .soaps in
Lanndering.
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Lead soap with lincleic acid goes almost completely out of so-
lution from all petrolsum solvents in lsss than one hour. The nickle
80aps ugarate out in nev;aul days. The iron soaps go into solution
and increase in weight (dus to oxidation).

Aluminmum soap is soluble in benzine, 0il ¢f turpentine and gas-
oline,

The oleates of calcium, magnesium and iron dlssolve in glycerol.
Ammwonium oleate is readily aolubie in water, Barium is insoluble in
water, and difficulty soluble in boiling alchol. ‘Iagne-ium is solu-
ble hn alchol and pstroleum apitrit. Cupric oleate dissolves with a
green color in all proportions of alchol, ether and fixed oils. Lead
is soluble in alchel and ether, especially when hot. Zinc is soluble .
in carbon bisulfide ssd petoliuwr spirit.

ATALYSIS OF SOAP

There are certain characteristics s soap rmas® have in order that
it may be classified with the best grade of soaps. They are as follows:

(1) Groatin;-s' to the touch. .

(2) Must be readily soluble in water, forming a viscid solution
which on agitation yields a tenacious froth or lather.

(3) It must not crystallise out,

(4) Beadiness to amalgamate »ith small proportion of hot water,
into a homogenous substunce which on cooling sets into a jelly or
pasts,

(5) Must give an alkaline reaction.
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(6) Must have an acrid taste.

(7) There must be no ddor of the oil used. ‘

All soaps do not Acontaln these necessary properties, and gome are
highly adulterated with water, silicates, talc, and often’ times harm-
ful impurities. The adulterations and the true composition of soap
may be determined by c;nalytis.

First the eatimation of the amoun of water pro_lent is important.
There are many methods for determining this. One very simple method
1s to cut the soap to be tested into shavings, weigh out a definite
amount and exposs to the temperature of 40° or 50°C. care being taken
not to melt the sosp. When dry reweigh and the loss in weight is the
amount of water that was present in the sample.

The best method was devised by R. M, Fitzpatrick, and 1s as followas:
In a 200 cc. conical flask one gram of sample is weighed and warmed un- i
til the soap 1s dffSolved. The solution after codling is filtered into
a 20 ce. of absolute alchol. The paper and residue are dried and weigh-
sd/ The filtrate is ailouad to cool and 5 grams of anhydrous sodium
sulfate added. The flask is stoppered and allowed to stand for twelve
hours. Solution is then filtered into a weighed conk al flask. The

sodium sulfate in the flask and on the filter is washed with warm
absoute alchol, The alchol is evaporated on a water-bath, and the sosp
dried fifteen minmtes in a steam oven, then codled and weighed. This
weight and the welght of alchol insoluble residue subtracted from the .
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welght of the soap taken glves the welght of water. A necessary »o
peint to obs rve is that the solution befors adding sodium sulfats
does not deposit sny soap Jouy.u)

The proportion of water in soap waries greatly. In the so-
called "dry soaps®, and in some of the best kind of card sosp it does
not exceed 18 to 20 pax;onat. while in inferior soaps made from cocoa~
mt oll it sometimss reaches 70 to 80 percent.

By treating the dry s0sp with petroleum spirit unssponified fats
or froo fatty acide are dissolved, Insignificant prosortions of un-
saponifiable matter neutral to fixed oile may mlac be found in the
the petroleur spirit, and nitro-benzens and sesentinl olls used for
scenting the scap #111 abeo bde dissolved. The residue foom medicated
80aps may algo contdin metallic cleates and frae carbolic and cregylic
acids, thymgl and hydrocarbons such as vaselines and other neutral petrol-
eur and tar products. If the solution containing these spbatnmu be
evaporated down and the residve indicates the d;nirabili ty of further
exaxining it then tests for heavy matals, fattly acids and unsaponified
fate may be made, _

The portion of ths asampls not volatile at 100° and insoluble in
petroleum spirit really constitutes the soap proper. in agueous 30-
lation of the gozp 1s thon made and the solution 1s Tecomposed by nob-
mal sulfuric acid. Witric ecid 1s preforred by some becanse 1t enables

one to determine the sulfates Y barium chloride in one portion of the
(1)“E3+;HA+‘10 ~ o{_ Wakey ' & Se ‘Y'. Vq |. L,?“-.l, C\.\‘ maoal) A\;s'\--rkc.‘*s, 1912 |=r1‘+31.

R.™M ;E?-\'L? ol



filtrate and chlorides ty -uvor' nitrate in snother,

'I'ho‘ method of separating the olly laysr of fatty acids from the
agqueous liquid depends on circumstances,

%hen the aoap is chiefly a stearate of palxit:te, as that made
from tallow or palm ofl, the libarated fatty acids ars solid whan cold,
and in such cases there is no better plan thsn to precipitate them und
weigh,

If fatty acide sre liquide at ordinary teuperatures or form a oake
deficient in conzistency, a known weight of dry blesched bosswax or ‘ -
stearic aold may ke added to the hot limuid, The fatty acids become
a.xmlgnnm with ths melted wax, anl on cooling a firum ccherent cake is
formed which may be at once wiped ami weighed, The welpght of wax added '
baing deducted from that of the cake, the welight of the orude fatty acids
s at fownd.

The solution ssparated fvom the ﬂttw m‘}.&n M neutralized with
stendard alkall will of ocourse be aw&--mrms. LI6 mdddtion L¢
may contain sodium chloride, mublo rnq mu, g,l.zcarbl. guga.r. dex-
trin, etarch, gelatine and oﬂur mniuru. l‘or the dobocum ot these
it 18 neceasary 'w_wvrk on separate aliquot portions of the no;ution. ‘

The sodium chlori.le may be determinad by titration =ith docinoml‘
silver alirats or ledused from the weight of ths silver shloride pre-
cipitate,

fSoluble fatty aoide rarely require daterzination in soap, How=
over they may be dstermined by titrating ~ith standard akkali solution

st nnd “.o.chnnicnl Coltag
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using phenolphthalein as an indicator,

8lycerol may exist in soap in variable amounts. In the absence
of sugar it way be determined with considsrable accuracy by the per-
manganate method. Whan glycerol is present in corsiderable amount
in ouup, Tiewkowitsch makes the determination by dissolving it i.n.
water, separating the fatty matter with acid, and filterin;off. The
filmt; is then neutralised with barium carbonate and boiled dom
to the consistency of syrup. The residue is then sxtractsd with a
mixturs of thres parts of 95 percent aiahol. and one part ether, -the
alcholic solutich filtered and evaporated on the water-bath to amall
bulik, and finally dried under a dessicator. The glycerol in the re-
sldue may be detarmined by the acstin method. The presance of sugar
renders the above msthod wholly useless, and one of the plans describ-
ed below mst be adopted.

Sugar is rarely present in tmspannt‘touet‘ soaps, but in these
it somotimes existe to the extent of 20to 30 percent of the ontire
wolght, or in a proportion approaching that of the anhydrous soap pre-
sent. Such soap is sometimes sold ds glycerine scap, though wholly

destitute of glycerol.(n According to Domath and llaqrhoror(a)

the
determination of sugar and glycercl may be made by addin to the so-
lutfon slaked lime sufficient to combine with the sugar and an edual
quantity of washed and ignited sand, boiling dom to the consistency
of syrup, pulverising the vocled residus and exhausting it in a closed
vessel with 80 %o 100 occ. of a mixture of egual parts of ethar and

aldhol. The glycerol will pass into solution, and arter‘ cautious



evaporation of the solvent, may be determined by the acetin or oxi-
dation process.

Sugar may bde determined by Pshling's solution after inversion
without previously separating tho'gl:oerol but the solution should
be dilute and the boiling very limited in duration, or the glycerol
will probably cause some reduction.

To determine the alkali in scap s method devised ty C, Iope is
used. It is as follows: Two grams of the soap are dissolved in hot
absolute alchol, a drop of phenclphthalein sclution added, and cardon
dioxide passed in till any pink coloration is destroyed. The ligquid
is then filtered, the residue consisting of total impurities, washed
#ith hot alchol, waighed and then titrated with decinormal acid and
mnethyl;~-orange to find the alkali not existing as soap. The alcholis
solution is evaporated to dryness at 100°, and the residue of dry soap
weighed when co‘not.mt: - It is then ignited gently, treated with water,
and ths soluticn titrated with decinormal acid and methyl-orange to
find the alkali existing as soap. The difference betwsen this and ths
total residue beforo ignition gives the fatty anhydrides whidh multi-
plied by 1.03 gives the fatty acids. '

Organic matter, such as starch, dextrin gelatin and so forth may
be detected by special tests, but their recognition is more easy and
certain if tested in the matter insolubdble in alchol.

After drying and welighing the residue obtaine! at this staje a

(1) A. H, Allen, Commercial Orzanic Analysis Vol 2-ptl. pp 288-89
(2) quit. . Anal. Chenis



minute quantity of it may bs examined under the mieroscope by which
many substances will be revealed by their characteristic structure.
Iodine solution will color starch gru;nlu blus and render them more
distinct. Gelatin is tested for Wp meansof tannin. If gelatine be
found, 1t s best determined by treating snother quantity of the soap
with strong alcoho) and apply ing the KJeidall method to the residus.
Gelatine contains about 17.9 percent of nitrogem.

The other part of the aquecus solution of the residus insoluble
in alcohol should be rendered distinstly asid ;dth hydrochloric acid
and evaporated. A slip of tumaric paper shokld be immersed in the
liciuid towards the end of the operation and allowed to remain until
ths evaporation is completa. If a borate be present the paper will
_hecomo brownish-red in color, and will be changed to grean, blue, violet
or bdack on addition of caustic soda solution. The residue is treated
with hydrochloric acid, water added and the solution filtsred. The
residue of silicia i3 washed, dried, ignited and weighed.

There moy then be some residue which has not been dissolved by pe-
troleum spirit, alcohol and water. It is not always necessary to test
for this depending of course upon the amount and the nature oﬁ.t. In
_ this residue. is likely to be found insoluble organic matters, such as
saw-dust, bran and woody fiber from catmeal, mineral Pigments and color-
ing matters, as red ochfre, burnt umber, red lead vermillion, Schedle's

green, chrome green and ultramarine; mineral mat:iers such as scourers,



sand, powdered gquarts, pumice and infusorial earth; mineral matters
such as adulterants or "fillings®, china, clay, barium sulfate, chalk
and whiting.

EXPERIMENTAL

Before preparing metallic soaps for study, scaps using potassium
hydroxide end different oils mnd acids were made. These soaps were
éithur pare oleic acid or cottonseed oil soaps, no mixture of oils were
used as the commercially prepared socaps would serve that rurposs just
as well, Thess pure soaps wers prepared so as $0 have sous standard
soap with which te compars the properties of the various metallic soapes
precipitated from commercial soaps. After comparing the metallic soaps
procipiﬁtad from pare scep solutions and those from scme of the commercial
soaps 1t was Toucd that the commercially prepared soap solutions could
be used just as well a2 the pure olaic and palmitic acid soaps. Ivory
and Castile soaps were dscided upom as the best from vhich to prepare
the wmetallic soaps for study.

First soap using pure stearic acid and potassium hydroxide was pre-
pared. The formala for stearic acid is B Gm !:5 03 and its molacular
weight is 284 crams. At first it was intended to use an amownt of stearic
acid equal to its molecular weight but since its moldcular weight was
20 high only one tenth of its weight was used and also one tenth of the
molecular weight of potassium hydroxide or 5.61 grams. The potassium
hydroxids was dissolved in the least amownt of alcchol possible be-
fore being added to the -gsaric acid., The mixture of acid and po~
tassium hydroxide was then heated until completely saponified. It



was found that more potassium hydroxide, was necessary to complete the
saponification and so more was added umtil the soap had a sharp taste
when finished. The final product was a pure white compound, not soft
but firm and readily soluble in water and forming a good lather.

Potassium palmitate was next prepared. Coco-nut oil which is al-
most pure pdmitin was used as the acid and potassium hydroxide ae the
base. Its formula is Cy Hg(0C;q Hyy O); and 185 molecular weight 807
grams, Of this only 20.15 grams were used as evemn only tenth of it3
molecular weight was too large an amount. As before an equal precent
of the molecular -;ight of potassium hydroxide was weighed and dissolv-
ed in alcohol. The two were stirred together and hsated until saponi-
fied. The heating was not carried out over a water bgth g0 it was
necessary to stir the contents of the kettle almost constantly to keep
the soap from scorching. More potassium hydroxide had to be added be-
fore the acid would completely saponify. The soap formed was white

#but not such a clear white as the.potassium stearate socap. In alcohol
solution it appeared opaque and jelly like whille the pot assium stearate
wag more s0lid and was simliar to vanishing cream. Potassium palmitate
was readily soluble in watérs and formed a good ls.thar..

Potassium oleate cr, 833 COOH whose molecular weight is 282.3
grams was then used., One tenth of its molecular weight was weighed
oat and 5.61 grams of potaseium hydroxide. The alcohokic solution of
of potassium hydroxide was added to the acid and the mixture saponified.
Potassium hgdroxide being added as needed. The soap had a yellow color,

wae very soft, and when put in alcohol it made a brown solution which
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was quite different from the other two soaps but more like linseed oil
soap. : .

Linseed o1l or linoleic acid C;4 H3z Ogand potassium hydroxide
were saponified. Molecular weight of the acid is 252,2 grams but only
26.52 grams were mixed with 5,81 grams of potassium hydroxide in alco-
hol. BEnough alkali was added until the soap had a sharp taste and was
completely saponified. The potassium lineclate was a dark bromn fim
soap readily soluble in waser, It§ alcoholic solution was very dark,
‘almost black and rathsr syrupy in appearance.

Oottonsgtd-oil Olﬁl@ﬁz was next used and
91?331000 CHg

" Cypleg0

its molecular weight being 878 only 292 grams were used. A hrga'

i

amownt was nsed aomparcd with ;he others becauss this soap was to be
used more ‘for the experimental a:ork which followed while the others
were only to be used prepering standards. A large amount of potassium
hydroxide was needed to compietely saponify the soap. The soap vas
soft, but not liquid,of a consisteney between aliquid and a Jelly. 3
This soap like the other soaps had a strong odor of the oll used in

" its preparation. The odor of oleic acid, linoleic acid and cottom
ssed 01l socaps being very unplsasant, Cottonseed olil and sodium Ny~
droxide in aloohol were also saponified but the soap when finished
was dough like and rather stﬁngy 280 the potassium hydroxide was used
for e xpermental work.



In this plase migh also bs mentioned the azmonium and 1ithium
soaps which were also prepared. In place of potassium hydroxide,
apmoniuxz hydroxide was substituted, alcohol and oleic acid were add-
ed to it and heated for some time. The soap was dark brown, smelt
strongly of ammonia, and was an exccllent detergent, of cansistency
of vaseline and r@ib soluble in water. Ammonium stearate at first
waz white and more orystalline. On standing several months the odor
of armonia disappeared and the soap took on a yellow tinge and became.
brittle. When a pilece was moistaned and rubbed between ths hands it
did not lather.

. Ammonivm palmitate was pure white, and whan rubbed on the palm
of the hand felt smooth and soft. After standing for the same langth
of time as the oleate it still rataﬁnd its white color except on the
top where it had bdecome gquite yellow. It did not form a lather whan
rat in a solutien.

The failure %o form a lather readily was one characteristic of
these soaps yst thay possessed detergent properties, One interesting
fact noticed was that cotionseed oil and linseed 0il with ammonium hy-
droxide fuhd to saponify and no soap could bs made whan f.hé ol
alone was used,

Lithium hydroxide (wads by dissolvimg the metallic lithium in
water) and palmitic were mixed amd heated mtil saponification took
place, The resulting compound had the appearance of pallow lamdry
soap and the aonsistency of thick cake dough, It did not lather readily
h; water but had cl@stng properties, The high cost of lithium would
be, the great disadvantage uf i!s being used commercal \y in ary way.
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After having prepared these pure soaps for refersmce the commer-
cilly preparod soaps were obtained and solutions mads. Solutions of
Ivory, Kirk's Flake White and pure Castile soaps were mads and these
solutions with the solution of soap prapared from cottonssad oil, wers
used in preparing the metallic soaps. '

The metallic soaps using cotton seed 0il were first made and studied.
To a solution of the soap was added the variocus salt sclutions of the
metals. The first metallic socap was prepared by adding chromiun nitrate
to the sclution of cottonssed oll soap. The soap formed on thes top, but
stuck together and in order to separate it from the under solutiom it
had to be filtered, When first prepared it was & light gresen but on
standing for a day or two it changed color and becames dark and more
brittle showing that the socap had oxidized as was true of all the matallic
soaps from cotton seed oil whan exposed to the alr. The reason for the
soaps becoming brittle is because oleic acid as well as linolsic acid is
i eenaienited Sevpadill S aa iher e Siiiet NS el neldien und
" the double bond may open up and take on other blements in this cass oxygu'
and then become saturated or a hard substance, This characteristic fact
is made use of in using these as dryers. When metallic socaps are used
for this purpose it shohld aliays be a soap from some wnsaturated acid
as oleic or linolsic but mh i{s not always the case but metallic soaps
from other oils and acids are used and then the hardening of vamish
or paints is probably not due to the kind of soap present dbut more to
the oil in the varnish.
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In preparing the soaps, approximatily the same volume of soap
solution was used but varying amounts of soaps were pracipitated dom,
chromium gave a very small yield of metallic soap.

2inc chloride was used to precipitate zinc soap it was a white
soap, and the soap formed could not be taken off the top but had to be
filtered in order to obtain it. The aino 'Bcapl ars used commercially
in preparing salves and olhtments as they are lofy. smooth soaps snd
when rubbed into the skin disappers similar to }molin. Therefore
sinc soaps from several aoic;s were prepared, That from Ivory was pure
white and powdery amd tooc dry to be of sy use as a salve. That from
cottonseed 0il and pure oleate natwally were almost identical, withe
exception that the cottonseed soap was more yellow, Both were soft
and vanished whan m’t;bod into the skin evidently ths sinc socap firom
ikeuc acud us tge éhe used in ointments mad salves,

Iren sulphate precipitated the ferrous socap which had the c;harmtor-
istic color of iron and like the above scap had to be filtered in order
to secure the soap as a mass. On standing it becams dry and brittle and
almost black in appeatace.

Soap prepared with tin chloride was a whits scap and formed a lump
in the solution which could be removed without filtering.

Antimony chloride formed a fine white powdery soap which was difficult
to collect even when filtered as it readily passed thru one filter paper.

Calcium soap was white and the yield was large. When exposed to the

air it became hard and yellow and not readily soluble.



Arsenic chloride when added to soap solution came down as a
sticky mass and the yield was s0 small that on standing a feq days
there was scarcsly enough to t0 save as a sample and several volumes
had to be precipitated befors enough soap was obtained to put in a
small sample bottle, The reason for ths small yield is that the soap
is s0 soluble that 1t did not coms out of solution as a precipitate,

When copper sulphats was used to precipitats the coppo;- ;oﬁp.tm
soap was formed as a hard mass and could be removed with the fingers an
and excess of water squeesed out. When 4dry it was a very dark green
and rssembled crayon pencils. ‘

Coppernitrate gavo a lighter green soap which was powdery omd
had to be filtersed to remove the water,

Lead nitrate sosmed to give the best precipitate which was sasily
removed in a lump and the yleld was fairly large. 1t was a white or
yollowish woap.

Silver nitrat gave a good yleld of a graylsh soap which on stand-
ing became dark,

Ndockel sulphate gave flaky light pale green soap which had to be
filtered in order to be colleoted. When the soap was allowed to stand
in the air for several days todry, it became brittle and dark green.

Cadmiuvm nitrate added to soap solution formed the soap as a white
lump on the stirring rod and in thie way was removed. The yield was
furily large.

Bismuth nitrate gave such a small yisld of metallic soap that



when 1t had stood a day or s0 in the air that it almost disappeared
and similar to the arsenic loa‘p several amounts had to wmade in order
to obtain emough to het a gocd sample,

Mercury nitrate formed a soap which was a fine white powdery sub-
stance, which on standing becams grayish dlack,

Cobalt nitrate formed a light pink soap which on standing become
dark green and bdbritéle. When put into solution it gave a pink color,
Yield was very small,

Manganes sulphate gave a soap which formed a white lump on the
stirring rod and shich on standing bLecame darker in color, .

Barium and strontium soaps were similar to the calcium soap--
wers yellow and had the appsaranae of ysllow laundry soap.

The ferric soap was a dark brick red which darkened on standing.
A large amount of soap was formed from a rclauvoly'smll amount of
soap solution.

Magnesium chloride gave a white soft powdery soap.

The above soap with cottonseed 0il all became dry end brittle
on standing and many of then changed a great deal in appearance. It
is from this class of soaps that the metallic soaps for diriers in
peints and varnishes are obtained.

The same metallic salts wsre used to bring dow the metallic soaps
with Ivory snd Castile soap solutions, Their appearance in color and
cmninimy varied, however. The metallic scaps such as coppsr and

iron from Ivery had the color characteristic of the metal dut much



.nshter than the same metallic scap from cottonseed oil. The soaps
from Ivory wers much more dry and powdery than those from either
Castile or Céttonseed oi) soapa. The Castils hovever resembled
. those metallic soaps made foom pure oleic acid while, the Ivory re-
senmbled those frcm pure stearic acid so the commercial soaps were
used instead of the pure soaps. 'Ihelf‘orrlc, nicksl,cobalt and
strontiun werefrom castile were not dry nor powdery btut amorphous
and soft.

Along with the metallic woaps disoused above might be mentioned
sluminun soap. The soap being 30 much more important than the others,
since 1t was the principle soap studied in the experimental work a se-
parate sectiun is given to it., Its peculiar properties gives it an
important place Qmong the metallic soaps. It seemed to pesses pro-
pertieos different from ths rest of the metallic soaps and these seem
to place it in a class by itesslf,

Aluminum soape ware prepared from the samples of pure soap made
previous to this and their separate properties will be taken up,

Pure potassium stearate scap was imt into solution in distilled
water heated and a solution of alum was added to it. A pracipitate
of aluminum soap was at once formed which 4did not adhere but was rather
a fine white precipitate. To-Yemove lt from the solution it was fil~-
tered by a suction fﬁtor. When dried it appeared 2s a white dry
granular mass, .

Pure potassium oleate solution to which an slum solution had
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been =dded gave an aluminum soap which was exceedingly sticky. It
did not coms down as a granular pracipitate like tnsz etearate but
lumped together and formed on the top and could sasily be skhmmed
off. | |

Aluninux soap from potassiug ligoleate was dark in color, not
80 stioky as the oleate and resembled that of aluminum stearate, be-
ing granular and rather dry.

Aluminun palmitate was formed on the top of the solution when
alum solution was addsd to potassium palmitate. It gathered in
lunps and could be removed with the fingers or by a stirring rod,

It was a sticky, dough like mase,

Cottonseed oll soap solution have an aluminum soap which was
similar to that prepared from pure potassium oleate, It was a thin
sticky scap. As the cottonssed oll soap was a cheap soap and since
in appearance and concistancy its aluminum lo§p is the same as that
from pure oleic acid it was used in place of the latter.

4 small smount of ammonium hydro.xido scap from palmitic acidwas
dissolved in distilled water and to the sclution, aluminum solution wae
addbd, there was a flaky whi to'pracipitato of aluminum soap, It was
necoeasary to filter this to odbtain the scap and when dried it was a white
powdery substance,

In a solution of the Jithium sopp, aluminum soap waa precipitated.
It was a doughy yellowish mass which adhered to the stirring rod and
veory much ressmbled the aluminum soap precipitate from Ivory scap.

These above aluminum soaps were (repared merely for refesrence and

to see which commerical soap would serve the same purpose. It was found
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that the Ivory soap gave an aluminum soap which was far ahead of that
from the pure coaps as it was formed on the top of the solution in a
tough doushy mass and could be handled with the least trouble, Filter-
ing was not necepsary ns a great deal of the water could be removed ‘
from the soap by squeesing. Whan moist it resembled thick bread dough
and was as elastic, When dried in the alr for any lepgth of time or
even in an oven it becoms more powdery but still retained its gumvy
fesling, In the expsriments that followed when aluminum soap was need-
ed the soap from Ivory solution was used, The remson that Ivory scap
has the properties that it does, (that it forms a metallic soap not too
liquid like cottonsesd 01l =nd one not too dry like the Kirk's Flake
White soap) is because the o1l used for making the Ivory soap is cotton-
seed 011 which has been hydrogsnated. Cottonsesd 0il is an wnsaturated
0il and therefore one of the softer of liquid olls but it may be hardemn
ed or nade somewhht harder by hydrogenation, becauss it is 20 hardemed
makes it the ideacl oil for soap.

The aluminum soap from Kirk's Flake scap was granular and in appoai-
ance resembded ground meal, It was almost identical with the aluminum
s0ap from pure stearic acid which showed that stearic acid was the prine-
ciple acid in Kirk's Floke White scap. It was necessary to filter off
the soap and bescause of this i¢ was disocarded in the experimental work.

Castil. soap made from pure olive 0il gave an aluminum soap which
was gumny sad rather sticky. Ths high cost of the castile sdap at
once made it impracticable for experimental use and for commercial use

as well,



SOLUBILITY OF SOAPS

After prepering the metallic scaps 1t was then necessary to
find a solvent for them. Not all of the metallic soaps were tried
only those which seemed to0 be the most px;omlsing for commsrcial use
or axperimsntal work,

The foldowing metallic soaps peecipitated from cottonseed oil
eoap solution were determined.

Calcium was practically insoluble in gasoline, and alcohol,
Barium wu' Just slightly soluble in gasoline and ether, Cokalt seem-
ed to g0 into solution in gasoline when solvent was hot but or stand-
ing it settled out, The ferriao soap could ba dissolved only slightly
if at all in gasoline, ether, and alcolol. Chromium was very soluble
in gasoline when gasoline was hot that is the socapssesmed to be alliin
solution but when the solution was sold a relatively large amount of
chromium soap settled to the bottom of flask indicating its insolubility
in cold gasoline, Nickel soap want readily into solution in gasolinme
and sven when it stood weveral days it did not settls cut. Magnesium
was quite soluble in gasoline just a very small amount setiled out on
standing . Ferric was soluble in gasolin if the soap was not allowed
to dry but if the moisture was absent only a very small amount if any
went into solution. It was insolubls in ether and alcohol. Ferrous
sosp was much lese soluble than the ferric and 4id not go into solw-

tion even whan heated, The lead seemed very soluble in gasoline
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when being heated as ths solution was very clear but when tﬁo flack
was 6ooled down the soap came down as a heavy procipitate. The zime
soap was slightly eoluble in gasoline. Copper was readily soluble in
gasolinas that 18 whan soap had moisture present,

Ths same 30aps as above were prsaipitated from Ivory scap solution
and thelr solubilities triod.m gasoline, Niokel was not so sc;lublo
as that from cottonseed oil but was nod entirely insoluble. Ths copper
was very solubde in gasoline. Zinc was very soluble when gasoline was
hot then solution was cdear but whan ocoled a large amount of eoap was
precipitated. The lead soap like that from cottonseed oil was insoluble
in cold but readily went into solution whem heated. Chromium was only
alightly soluble., Calcium was readily soluble, Ferric soluble but
ferrous not.

. The sawme metallic soap were not solubls in alcohol nor eother, that
is readily soluble, asonly o tml;l amownt went into solution safter be~
-ing heated for several hours copper aoap from Ivory sesmed to be an ex~
ception and went into solution in ether in the cold,

The main point comcerning the solublities of the soaps is that
they are not soluble whem all water is abaent.

Aluninug ecap readily went 4into solution in gasoline making a
smooth hemogencus solution resembling water-giass solution, Chloro-
form aleo dissolied it and made a clear smooth solution very musch
similar i0 the of gasolime., It was as readlly solublg in oh:'loro—

form as it was in gasoline and on standing several months unc sed-
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iment wns noticeadls in the dottom of the flask, Ither, aleohol and
chlorine falled to disaolve the soap.

On: very etriking fact was observed snd that was that when the
aluminan s02p had bean alr dried 1t 414 not po inte solution so reoads
1ly and often no approcizbla amount went in, When this waz dlecovered
the soap after being air dried wos dried in an elactric oven for a day
wid a half. Then the rzasoline szhich waz 0 de us2d as the sclvent was
freai from all water by diatilling over 3aloivm oxide, The two were
then mixed the gasoline fres from wilsr and scap free from 111 mofs-
trus, on? refluxed for ssveral hours, "hen the solution had sattled
1006, of tha clear liquid wae removad :n! plased iIn a wateh gluse and
the gascline evaporated off, th» resiiue Yeft on tha dish indiocated the
amoumt +hiigh had gone into rolution nd the aroumt w23 80 omall that
only a very thin gooling of $% was “uposited upom the dish., This in-
dicatni the gsoms moistuve was nscess ary for the noap to dlmssolva,
T™is showg that tha sosp sclutions ars really oolloidal semlsion and

poss=nses the atriking sharncteristics of colloids,
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COLLOIDS

Soap is one of the many substances which comes under that peculiar
class of substances known as colloids and adbout which se little is
known and much is surmised. Colloids are more widely diastributed in
nature than are crystalloids and yet more is known conceming orystl-
loids while colloids have been only scientifically studied for fifty
| years,

Graham who did a great dsal of work on colloids coneidered them
and erystalloids as "two distinct worlds of matéer®, Hs drew this
conclusion because the orystalloids were capablo.ot passin g thra a
simipermsable membrane and the colloids ahowad inability to diffuse
thru such a parchment, Hundreds of substannes have been obtained
as collolids and these comprise slemonts as well as prastically all
types of chemical copounds; =md 1t has been recently emphasized that
the possibility of converting a substance inteo a colloidal substance
has no relation what-so-ever to the chemical character of ther sub-
stance, Von Weimarn asserts that any substance may be obtained in
the colloidal state provided the correst conditions prevail., Pro=
perly speaking we should then speak of n substance as in a colloidal
state and not as a oolloidal substance. As there are different de-
grees of solubility so there is a marked difference in the ease with
which various substances assums the colloidal state, for it iz a stake

or condition of mattor, the same as gas, liquid and solid are atatea
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of matter. The study of the colloidal state comprises "ocolloid
chemistry®, which {e an important division of physical chemlatry and
is assuming as prominent a place as eledtro-chemistry, thermo-chemis-
try, and radio-chemistry,

We may define coll#id chemiatry as chsmistry which deals with
the behavior and propsrties of matter in the colloidal condition, which
as we now know, means a certain very fine state of mbdlviai‘on. While
there are no uharp limitations to the sise particles in colloidal sol-
utions, it may in a general way be stated that their sphere begins with
dimensions somewhat smaller than a wave length of light and extends
dovmward well into dimensions which thsory ascribes to the molecules
of erystallodd. '

A number of subatances are known to exist both as a crystalloid
and as a ocolloid, BSodium chloride which is usually kmown as crystal-
loid, can be obtained in the colléld form while albumin which is us~
ually classed as a colloid, may be crystallised.

Colloidal state, then 1s of the nature of a heterogsnecus system,
or = system of more than one separated phase. The point of importance
to be remenbered ie that the phases of which the system consists are
a~“~+rated Irom anes ancther by surfaces, interfaces, of contastsy The
colloidsl state differs from a coarssly heterogeneous system, such
as a mass of gold inmersed in water, in that 1t is to ordinary od-

servation, homogeneous, snd only shows its micro~heterogenecus char-
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acter by special methods of investigation. On the other hand, 1t is
distingulshed from true solutions of small molecules or iems by the
fagt of the possession of surfaces of contast, #ith all the phenomana
implied Ly this, These properties will naturally by especially marked
cn account of the great surface area due to the minuie state of sub-
division.

It is conveniont to have names for the two phsses of whish a
colloidal system usually consiste. ‘Hard'r éavo them the namas of “ine
ternal and "axtarmal® phases, other investigators called the "internalr
the "dispersyd phase’ or it corresponds to the sclute; the "external
jhase® is dalled the "oontinuous” or "dispersing medium® und is sim-
ilar to the solwent.

The two phanes of which & ¢clloidal zolution consists may ob-
viously be of meny various kinds,

1 Liquid as the disperse meanc, when the disperse phase is a

(ug Solid, they are tormed suspemsions
Liquid, they are termed emmlsions.
éo) Gas, they are termed foams.

3. Gas sz the disperse means; we have when the disperse phase is
a (a) Solid-smoke (tobacco smoke); condensing vapors of metals

(ammonium chloride, eoemic dust,
gb) Liquid, atmospheric feg, ¢louds, condensations of steam
o) Gas, no example kmown

3, Solids as the dispsrse means; we have when the disparse phase
Ba

{a) S0lid, Imown 23 salid solutions, mixed onctals, carben
particles in iron and rudy glass.

(v) Liquid, occension of water, emulsions or emulsoidsas milk
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(o) Gas, solutions of gases in solids, gaseous incdusions in miner-
als,

This classification is then in harmony with Bauoraftis dsfinition
"golloid chemistry is the chemistry of bubbles drops filaments snd
¢11ns, (V)

The system is in many ways a useful one, although it dou'not di-
rect attention to what is perhaps the most important distinction. be~
tween differant classes, that is the affinity of tha‘dhporud phasé
for water. Waen the internal phase, although a liquid, is in extremely
minude droplot.l, {ts mechanical properties clossly resemble those of a
solid, the great pressure due to ths intermal componant of the surface
tension confera rigidity on them, The characteristics in the general
behavior of a 06lloidal systmn Fe—the affinity of the 1nterﬁal phase for
water. 'he mors water the internal phase contains, and it may oontain
as mush as 90 peraent, the less will be the differemce between the prop-
artias of the two components of the interface of cocntact between it and
the external phise snd consequently the less will be the surfact energy.

Zeigmondy divided colloida into two classes, the reversible and
{rreversible; the former redissolve after dessication at ordinary tem
peratures where as the latter do not,

With the reversible colloids (gelatin, gun, arabic, albmin),
there is a more intimate reumion between the two phases; in fact it
i® probable that with them we have really a mixturs of (1) a dis-
persed phase of witer subdividsd in the solid with (3) a dispersing

phase of the solid finally subdivided in water. The former are there-
(1) Lincoln"s Physical Chem, pp.443
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fore called emulsoids and the latter suspenscids, or emlsions and
susperisions. By suspensions we mean the floating of a powder in a
fluid such as clay in water. An emulsion ia the minute division of
one Tluid in another with which it does not mix,,for exampls, oil in
milk or water, The amaller the particles of the"disparsed rhase",
the longer it takes for them to separate., Sush a suspension 6:-
emlsion in which the dispersed phase is easily distinguished micro-
scopically may last for monthe and even years, Many discussions have
arisen whether colloidal gold, silver and arsenic sulphide were sus-
pemsions or trus homogenous soluticne. Thay cannot b; separated froa
their solvents hy mechanical msans (filteringind centrifugation) A
substance is said to be homogenaous if all its mechanically separable
pariticles posses the same composi tion mﬁ rhysical properties, There
1; no difinite solubility in respect to suspensions and emulsione, for
within certain limits we are able to suspsnd as much clay or emml-
sify as much fat as we wish, the "finer" the olay or the fat ia sub~
divided, the more disamolves, u;d the sams thing holds true for colloids.
We can obtain supersaturated solutions of orystallgids and certain
small additions increase the solubility dﬁproporticnatily. Such addk-
tions when employed in the case of colloids and suspensions are called
¥proteative colloids™ because they protect the clay or finely dispersed
eilver from separating cut.

The difference was thought to be that colloids did not orystallize
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out. A few, howevey do as egg albumin, and hemoglobin. Colloi:dn
usually separate from their sclution in unformed masses called gels.
Some gels separate free from water, others do not; nearly all natural
organic solutions do not. The amounts of water held in the gels has
wide limite of variation, Colloids ihioh precipitate a practitelly
tree hydrogel are called hydrphobe and those which produce hydro-
gel swollen and rich in water hydrophile colloids,

Or colloids which when precipitated by addition of elactrolytes
and cannot be brought back again into the finely divided state are
sakd to be lyaphobe. The precipitating action of well ioniszed elec-
trolytes is doubwtless connected with the fact that the metallic
particles in the suspenscid solution are slectrically charged with
regard to ths solvent., That they are so charged may be proved by
immersing two electrodes in the sclution, when it is found that the
particles travel to the anods, indicating that they carry negative
charge; most good eleotrolytes effect the precipitation, and the con~
centrations required are usually small, In the case of particles carry-
ing a negative charge, the p;'wipttatim appears to be effected chiefly
by the positive ion, and take plage the more readily as the valenoy
of the positive ion is greater,

In pure water nearly all suspensoids are aixargod negatively,
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the chief axceptions are the metallic hydroxides, which have a positive
charge. When two suspensoid solutions of apposite electrical charges
are mixed the particles at once precipitate each other,

A typical emmlsoid solution (gelatime or ager-agar) shows
heterogeneity under the microscope, but is very different in its
properties from a suspensoid solution. The suspensoid solution is
modile, while the emlsoid is viscous even at small concentrations,
and at greater concentration sets to a stiff jelly on cooling. The
emulsoid solution, again, is not coagulated by the addition of small
quantities of electrolytes. The addition of large quantites of neu-
tral salts, howsver, may effect the coagulation, dut in this case the
reaction is ryeversible, that is, the coagulum can again be brought
into emlsoid solution in pure water, colloids of this type are
said to be lyorhils.



GENERAL PROPERTIES OP COLLOIDAL SOLUTIONS \

As has been mentioned before in the whole theory of colloidal
solutions we are assuming that we are dealing with two phase systems.
The two phase theory however is disputed by some people but there are
certain properties of colloidal solutions which prove the two phase
theory. If a beam of light strikes small particles in suspension in
a transparent medium, the light is scathered and polariszed, provided
the refracture index of the particles differs from that ¢of the trans-
parent medium. The scattered light is therefore chisfly blue. This
is knomn as the Tyndall phenominon and it was used by him to determine
whethar alr was free from dust and was gptically empty. The same prin-~
ciple has been perfected and applied in the ultra-microscope. In this .
instrument a powsrful beam of light is focussed on the liguid to be ex-
amined and is looked at from ths side by a powerful microscope. If there
are suspended particles in the liquid they appear as bright spots. One
does not see the particles themselves but merely the light diffracted
by them. With colloidal gold in glass it is possibles to sse that we have
a two phase system, By means of sowme form of this instrument it is pose
sible to 'dam:trate the existence of a second phase in many colloidal
solutions,

The presence of a nco.nd phase in a colloidal eolution can also
be shown by what is cailcd ultra-filtration. A ¢olloldal solution goes
right thru an orllinary filter but Bechhold showsd that it was possible
to form on filter paper or wirs gause, eollnction. filmes with varying



amounts of agetic acid or gelatine films hardemed with formaldehyds,
such that pores of almost any desired sise can be obtained. By tak-
ing a filter with sufficiently fine poras, almost any colloidal solu-
tion can be filtered so as to leave the suspended matter dbehind.

With a more porous filter the finer partieles go thru and the comrser
ones are held back. In this way it is possible to get an approximate
idea of the relative size of the particles in two differemt colloidal
solutions. Blue colloidal solutions of litmus have finer particles in
them than the corresponding red solutions.

Since the existance of a colloidal solution depends upon the
Bromian movements counteracting the force of gravity, it follows that
if we increase the force of gravity, a colloidal solution will become
less stable and may precipltate. This can be obtained by centrifuging’
Soms colloidal solutions may tlms be precipitated and a good example
is the separating of cream from milk, The converse is also true that
& solution becomes more stable against centrifuging if the particles
are made smaller.

A co:ru suspenspon, 1f entirely insoludble and anhydrous, should
give rise to no osmotic pressure, no diffusion except as a result of
electrical charges, and no change in surface tension or conductivity.
S 1 iaiiieben- 2D TIGe T it M & vl AUst o TG Dl
tension. In general the apparent osmotic pressures of colloidal solu-

tions are very small and this has led to absurd molecular weights.



The low rate of diffusion of colloids was the phenomenan which

first started Graham on his studies in regard to collolds. Thsre is

no guestion but that colloids do diffuse. This may bde due in part to
adsorbed material, but we also get a diffusion dus to the Brovmian
movements. The diffusion of a colloid through cartain membranss is
practical y sero, while trus solutioms go through readily. This is
made use of in separating colloidal materials from dissolvbd sudstances,
This process is called dialysis. The dissolved su!.mtanean diffuee out
and the colloidal material ie laft bellind.

The viscosity of a liquid i3 the rasistance offersd %o shearing,
to stirring or to the flow thrm o capillary tubs. In the case of water
soluble collolds the viscosity may increase snormously with the concen-
tration, a one percant solution of agar forming a solid Jelly. ¥his is
mdonbartl;' ia part a question of structure juct as we Inow 1t is vhen
99 percant of karsens is emlsified in a ono persent of asoap solution,
Here we have minute globules of oil coated by visaous soap fillms which
coal¥ese to form a honay comb structure, The metal and the sulphbide
solutiondhave only o very slight sffect on tha viscosity of water.

This varies with tha nature and the sub-division of ths s0lid particles,
T™he viscosity of colloidal soap solutions has bean found to vary. (con~
taining 4ifferent slectrolyie solids).

The particles of prastically =211 oolloidal solutions possess an
slectric charge mnd under the influence 6f an electrio current Aiff-
erense of potential move toward % having the orposite charge.
The rate of migration of colloidal particles is of the seme order as



that of ions. Thus colloidal silver moves with a velocity of 2.0~

3.8 per seconsd under a potential drop of one volt por-;céatimtar.
and colloidal gold at about 4.0 per second, while the chlorine ion
gives a valus of 6.8 per sescond.

The electrical transfer of particles throush the liquid is call-
ed cata phoresis and the tmansfer of liquid thrua stationery diaphrogn
is called electrical endosmose. It was first abserved by Reuss at
Koscow in 1808. Working with so-called pure water it is found that
water posses to ths cathode when the porous diaphragmeis made of glass,
shellac, earthenware, carborundum, asbestos, platinum ,.silver, arsenic
sulphide of sulphur; and to the anode when the diaphragm is chromic
chloride, cabolt oxide, sinc oxide or barium carbonate. When turpentine
was substituted for the water it would to the anode with all diaphragms
except sulfur. Coelm has attempted to account for this emperiseally by
saying that whan two monpmiscible substances are in contact, one being
a purs liquid, the substance with the higher dlelectric constant is
charged positively with reference to the one with the lower,dielectric
constant., This is Imown as Coeln's Law and depends upon the relative
adsorption of ions and is useful in certain cases tut does not hold
good for allsselutions.

In the investigatione of Powis he showed that a colloid could be
made to 'haan either a poaitive oraa negative charge depending upon its
preparation and he preparsd colleidal solutions of ferric hydroxide
with a positive charge and solutions with a negative charge.



It has been known for some time that on addition of a very small
quantity of certain slectrolytes to suspensions, emulsions of ¢olloids
the corresponding substances are thrown out of solution and form
flocculent precipitates (gels) or in the éaoo of emlsions, the oi)
collects as a layer on the surface. A certain minimom quantity of
electrolyte is necessary to effect this, This is far too small %o
small to make the process analogous to the salting out process where
large quantities of the salt'are required. The precipitating of the
metallic soaps from the socap solutions would bde classed as salting
out.. Hardy, Schulaze law states that "the i;nportmt generalization is
that dons carrying a charge of sign opposuo. te that carried by the
colloid are the most active precipitants and at the same time the
higher the valency of the ien the greater its precipitasing aotion®.
This goagulating may also be brought about by heating, or cooling the
colloidal solution as well as by elestrolytes, the p articles being
carried in virtue of their charge to one of the electrodes where they
become discharged and assume the gel form. Favorable conditions for
bringing about ooagula.t'ion of colloids is the adsorption of an apposité
ively charged ion., If one colloid can adsorb another, then if the eharges
are opposite in sign, it is to be expected the coagulation or precipit-
ation of both will take place. The amount necessary to precipitate
the colloid will vary with the degree of adsorption; it will be a specidic
property and not an additional one. Solutions having the same charge |

are not precipitated,



63,

Reversidle coaghlations is met with in the case of gelatin when
the coagulation has been brought about by temperature changes, This
reversidility is spoken of as peptisation. The word was coined by
Thomas Graham, the father of colloid chemistry to express the liqui-
faction of a gel because he noticed that there was a great resemblance
between digestion and colloidal disintegration. Peptisation is the
disintegration of particles so that they may form a colloidal solution.
Certain eolutions will peptisze or disintsgrate sertain precipitates so
that we get colloidal solutions. This is always the result of adsorp-
tion. Theoretically there are three possibilities. If an adsorbed
film has a low surface tension on the water side and a high ons on the
other side, it will temd to sorunch up and to peptize the solid as in-
ternal phase, If the reverse is the case, the solid will tend to form
the extemal phase. If the two surface tensions are practically equal
neither will prevail, Some adsorbed substances seem to have practically
no peptizing action. We may have peptiszation by a lbquid, by a non~elec-
trolyte, by an adsorbed ion, by a salt or by a pepiized oolioeid. When
a liquid is adsorbed by a 80l13d it will tend to peptize it and in some
cases will do so. Water peptiszes tamnin, amyl asetate psptizes pyroxylin
and fused buthspeptize metals. At higher temperatures the peptizing
action increases,and we may get glass peptized by water or vulcanised

rubber by various organic liquids,
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There ars a number of casss whers mixed solusnts will peptise a
80144 much better than either one above--cellulose nitrates in ether a
and alcochol, caseine in pyridine and water and probably ocinchonine in
choloform and alcohol,as well as phlaretine in ether and water,

Relatively little work has been done on direct peptisation by
means of a dissolved non-electrolyte but a number of cases ars known
where a non-electrolyte prevents the formation of a visible preeipitate.
A concentrated eolution of sugar in water will prevent the prepipitation
of calcium silicate, silver chromate, and silver chloride,

If one ion of an slectrolyte is adsorbed more than the other ion,
1t will tend to peptise the adsorbing material and to give rise t0 a
colloidal solution containing positively or negatively charged particles
agcording to ths nature of the adsorbed ion.

The inability of the aluminum soap to go into selution or rather 4o
form a colloidal solution f{n the absence of water is directly related
to the theory of peptisation, In this case water was necessary to fis-
integrate the particles of the aluminum soap so thay would form a colloié
dal solution. Water was the peptiszating agent and without water to peptise
the soap refused to form a colloidal solution in the gasoline. Al;
uminum soap was not the only metallic soap which needed water to peptise
it dut the other metallic soap needed water also. Since metallic scaps
form colloidal solutions they sesm to have this one outstanding char-

acteristic of asme colloidal substances that they will not go into sol~



ution again §r rather form a colloidal solution unless water is pre-
gsent to peptize i%.
SOAP AS AN EMULSIFYING AGENT.

In the discussion of ¢olloids we have mentioned emulsions which
conaists of drops of one liquid suspended in another liguid and as
soaps are 80 closely related to colloids and especially emulsions it
seoms filting in t.hin connection to take up soap as an emlsifying
agent.

An emulsifying agent is a substance which goes into ths interface
and produces & film having satisfactory physical properties. The
neocessary conditions for forming a stable emulsion are that tho drops
shall be s0 small that they will stay suspended and that there shall
be 2 sufficiently viscous film round eagh drop to keep the drops from
coalescing., The sinplest way to emmlsify oil in water is to add a
water scluble colloid which is adsorted strongly at the interface and
.tho simplest way to emulsify water in oil is to add an 0il =oluble
colloid which it adsorbed strongly in the interface. As a matter of fact
this is the way in which almost all emlsions are made, Sodium and
potassium oleates are water-soluble colloids and they are sxcellent
for emleifying oils in water, The gume are also water soluble colloids,
Gelatine is a water-soluble colloid but it is ndt used much as an emml-
sifying agent probably because there is too mush danger of putre-
faotion. By adding salt to a soap solution; the soap film can be

made to coms out s0 brittls that it will not form a satisfastory eimlaion,
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Pickening (1) made emulsions of kerosens in water with small
amounts of soap Qs the emulsifying agent, With 70 to 80 percent of
kerosene the mass was visoous and with 99 percent oil it was as stiff
as blano~-mange, and could be ocut into cubes which would stand alone,

Caloium and magnesium ofeates form colloidal solutions in oil and
can therefore be used, its emulsify water in oil, If water is stirred
into a heavy lubricating oil acntaining a lime soap, the water will de
emlpified in the oil and will change it to a grease, instead of de-
ereasing the viscosity as might perhaps haw desn expected,

' The water in butter may be emulsified by msans of a calcium soap;
but mors probably the water is merely dispersed as drops in a viscous
medium without any true emmlsion being formed.

In making emulsions of .011 in water by means of sodium oleate it
must be remembered that Bhe soap does not go entirely into the interface,
There is always a relation between the concentration of the soap in the
interface and the amount etill peptised in the water., It is a care of
the distribution of scap between the water and the interface. Any
thing that cuts down the peptizing action of the water an the soap
will inopeass the amount going into the interface amd anything inoreas-
ing the peptising asotion of ths water will dasrease the amount of soap
in the interface.

S8ince sodium oleats emmlsifies 0‘11 in water and cdlcium oleate
emulsifies water in oil, a mixture of the two oleates will behave dif-

ferently, depending on the relative amouhts. Thare is same ratio of



calcium to sodium at which the two oleates will prasctically dalance
sach other and the slightest change in this ratio changes the type
of emudsion, It has been found that this ratic necessary to produce
a balancing,between these two types of emlsion, when working with
water, 0il, and soap is practically the same as that found in Sea
water,
: ALUMINUM SOAP AS A PRESERVATIVE

Since aluminum socap is such an excellent preservative for eggs,
it was decided to try the scap on fruits and vegetables, Apples were
first tried; one apples was d;ppod first into beiling water and then in-
to the aluminum scap solution; the other apple was dipped into the gas-
oline soap solution at once, These were then 2eft in the laboratory
for several weeks snd examined occasionally, The apples used were apples
that had no dbruised or bad spots on them but at the end of two of three
weeks the apples showad signs of spoiling and a week or two later the
apples were brown and soft. Ths apples although having been dipped in-
to the gzasoline soap solution 4id not taste of the gasoline., Both apples,
the one dipped in hot water and then in gasoline and the one dipped direct-
iy into the solution, spoiled in the same length of time, Other apples
were tried in the same solution but none of them kept for any longer
Jberiod thsn the first ones, Soms of the apples were dipped into the

chloroform solution of the seap but they likewise wers spoiled at the cnda

several weeks. Although ths apples wers preserved for a longer period
than they would have had they not been dipped into the solutioms,



Oranges ware also dipped into the solution and as above some were
first dipped info hot water and others intc the gasoline solution with-
cut first being dipped into the hot water. There was no @ifference
observed in the results as the oranges although at the end of fime or
six weeks were not spoiled yet, the pseling became dry and shrivelled
and to all appearances were spoiled. The oranges déwe- were out open
and eaten they were not spoiled inside neither did thay taste of the
gasoling. The peel bescame dry and as tough almost as hdather altho
the orange itselfwas not spoiled.

Sweet potatoes were treated in the same way as above and those
kept for several months. They woro' dipped into ths soap solution
on February 15 and are still good, yet somewhat shrivelled. They were
cut open examined and tast9d. They saemod firm on the inside and did
not taste of the gat.olin&.

However, thers is a great possibility that the soap could be used
as a preservative for fruits and vegetables and its favorable property
is that it does not impart the odor of gasoline to the fruit and vegeta-
bles, The gasoline ssems t¢o evaporate and not penetrate the skin of the
fruit,

WATERPROOFING

The solution for waterproofing cloth and leather was prapared by
dissolving a large amount of aluminum soap, which had been precipitated
from Ivory soap solution, in gasoline, The cloth to be waterproofed,

kahki in the case, was soaked in the gasolins soap solution for a week,
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At the end of this time it was removed and dried in the air, The
appearance of the cloth was sxastly tho same as befors.putting inte

the solution. The is ocne point in favor of the solution that no

harm is dons to the material being water proofed. The cloth was

placed over a large dish and water pumred upon, and some water left
upen the oloth for several hours and no water bad goaked thru the oloth,
A very severe test was also made upon the cloth by rubbing the water
into with the fingers and after this treatment some water only a very
small amount, did pass thru, but just encugh to moisten the cloth on
the other side. Several samples wore thus treated and result s were
always the same, A laboratory ajron wdde of this same material was im=
mersed in the solution and left for a wesk then dried and treated in the
same manner as the samples.

A small sample was .placod in the gasoline solution and flask con-
nected with the vacium, by this method the air was drawn out from pores
of cloth and when vacium was removed the solution filled the pores of
the cloth dbut the results were not any great improvemsnt upon the pre-
vious method of leaving the cloth in solution.

A large plece of cast iron was cleaned and half of ths metal dipp~
ed into gasoline soap solution., The cast iron was then placed upon the
roof of the chamistry building and left exposed to the weather for three
months or more, When examined the part which had been dipped into the

solution had not rusted at all, while the part which had not been in
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the solution was covered with thick layer of rust. This soap solution
proves to be an excellent solution for mstals to rendsr them waather
proof and therefore cught to be of practical use.

Leather to be waterpfoofed was treated in the sams manner as the
cloth and metal. The leather was just as resistant to the water as the
other materials had been.

A solution of aluminum scap in chlorcform was also tried although
it was as successful, fot the zasoline solution seemsd to be the more
ideal solution to use.

| DIALYZERS

Porcelain cups .which might be used as dialysers were put into a
suction filter in ths aluminum scap solution, The vacuum was then
turned on and the air drawn ocut ¢f the pores of the cup. When ths
vacuum was remcved emd the solution mﬁrod the pores. The cups wers
then dried in the air, filled with a concentrated sugar solution and
two of the cups placed in the thermostatic bath whickh was kept at cone
stant. temperature and two in a dish of water at room temperature. In
a day or two the water in the dish becamo sweet indicating that the
solution had passed thru the cup into the dish, .

The sams treatmsent as that above was given two porous cups dipped
1:; chloroform solution andthe resultes wers identical with thoss above
and this solution could be used in place of the gasoline.
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MORDANTS IN DYEING

Some of the metallic soaps, whose ocompounds are often used as
mordants in dyeing, (nick#l, magnesium, aluminum, chromium snd sopperd
and which had gone into solution in gasoline were tasted,to determine
whether or not the metallic as well as its other compounds would not
serve the purpose of a mordant.

A small sample of cotton cloth was washed well with scap and hot
water, rinsed, and dried and plaged in a solution of malchite green.
This sample was merely for a standard or a check with which the othear
samples were t0 be compared. When dyed it was a very pale green. A
second sample was placed in a solution of magnesium soap heated and then
Jas into the ml;chito green, The cloth when dried was just as light
in color as the ons not mordanted. When a sample was dipped into the
conoentrated solution and heated for about ten minutes or longer and
then put into the dye the cloth cume out a very dark green much darker
than the sample not mwordanted but whean dry and washed thoroughly with
strong soap solution it became lighter, yet still a few shades darker
than the non~-mordanted one. Ths soap whioﬁ gave the darker colors

.were nickel and chromium, tut they became lighter like the copper scap
when washed with strongsoap solution especially the chromium,
LUBRICANTS

The waste product from the refineries called "B.8." was treated

with various metdllic soaps,

To one sample of the "B.K." was added aluminum soap which went into
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sdlution meh mors raridly then 48 did in gascline.

About tin or ifteen grams of the sluminum .onp could be dissolved
in cc. or lens of tha ¥B. 8. this gives soms fden of 1ts eolubility
An 4o woete product. As the sonp was gradually added the resulting
mixture became loss snd less viscous, first tis gonelatency of a lubrie
cant then passt that stace into a mro_ulao'uo andd rabbery compound,

The .sample wns mayoly an experimant to determine the smount of woop
which could be dissolved Ain the 9B, 8.

To o nother sample of "B,.B." was ndied a solution of cottonseed oll
sonp =nd the mixbure heated the water prosent in tis sosp separated out
fror. the rest of the solution and oodld be poured off, The resulting
solution vas a swoth thick subetance not 0 thick as axle grense but
9% smooth, To n tMed 3000, was sdded Ivory soap which had been ground
up fine and hested. Th~ sosp did not readily go into eolution and when
coolad was lurny or grainy. An elus solution wna adlsd to 30¢0, of
*B. 5. ® and to an 29 ual amount a sclution af Ivory w0np. Thene two
mixiures were them put together with the idea that the aluw might pre-
einitate the aluminum aoes in the BB % and glve the conal stency dee
sired for the lubrioant, But the resmilt was that instead of a amooth,
more s0!il compound, it was geainy -nd soft.. It ~as thon declded to
try » caloium or barium sosp with ¥B.8.* DBoth sonps ment readdily in
solution in 9B, 8.* and gave a conslotancy to it closdly rossubling that
of lubricants., The barivm sonp hovever ssened smoothar Lhan d44 the

calolum and 20 4t was dacided to use ths bariun in place of the cal-
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ostum., The beat results however ware obtained dy mixing aluminum and
bu"tnm soap3; n substanos with apneatance and coneistency of lubmioants
wag thon obtained. JI¢ is svident that a lubricant made fmu.n B.E&"
wonld mean a grest deal for Okladoma m2 thon there wolld be nd waste
products at the oll refinsries btut the substance which they now die-

oard wouli be converted into lubriconts at very little oost,

FILLERS YOR WOODS
Aluninum soap solution =as aprlied to n new board to determine
whether or not 4t might Ve usad as a filler.for wood., To one part .
of the bonrd aluminum soap wus agplied; to anoths r part pest shellac
nid to & third caction a miztwrs of alwidnwm soap and shsllac, When
the board wns cowmpletely dried varnish was put on sni shen Iry axamin-
ed, thers was no diffwrence in the appearance of the shellas and the
aluminum soap as flllers amsl Therefors the soap will uesve the cume

purposs mnd ie a great deal cheaper.,
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SUMMARY

In our experimental work many interesting, useful and important
facte from a practical standpoint have been obtained.

1, That there are great poseibilities that aluminum soap die-
30lved in gasoline being used as a preservative for fruites and vegetables
as no taste of gasoline was imparted to the fruite.

2. Aluminue soap dissolved eitl‘xer in gasoline or chlorlform im-
parts to porous cups the properties of a colloidal mewbrans.

3, Wickel, chromium, and copper soaps serve ths jpurpose of mor-
dants in dying cotton. Ths copper soap being the best, .

4. A mixture of aluminum and barium soape in "B, 8, "(the waste
product from the refineries produces an sxle grease and mggessts a
method «i whilizivg this product.

S. It also mukes an sxcellent wood filler and waybe ueed as sube
stitute for shellac

6. Gascline solution of alumimmm soap is an excellent waterproofe
ing material and rendered oloth, loather and metals imporvious to water
when they are dipped into 1%, an exellent material for tents and cover-
ings for heavy shoes and for machinery which, has to ds left ocut in the
weather umprotected. Its i3 an improvement over the old’mehhod of
Passin cloth to bes waterproofed thru a soep solution and them thru alum
solution to precipitste the aluminum sosp in the cloth, It is akso ovid-
dent that a waterproof aluminum paint might be made from this solution

also for waterproofing and painting metals.



75.

7. There wufonnd now soluvonts heretofors not mentioned in the
literature, chlovofors -nl ether for aluminm edap, gaioltn for nearly .
all the mwetallic sonps.

8. In ordsr to obtain n solution of she metallic ‘caps the sonp
must be wet., No solution obbelned 4f soaps are entirely free from
moi shura,

fy Bosaps wade Trow unsaturated oils are most readily soludle,
Metallic sospn from cottonseed oil soap were readily soluble; thowe
fror Ivory soap Qohich is prenered from hydrogenated coltomseed oil)
ars next soluble; ihe gosps from stuaric aolds the lesst woluble,

10, It was also evident that th: sonps made fr;n- the oils havhng
the wwlleet molecular welghts wore sore soluble than thows o higher

mel sonlar malihtae.
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Apr, 4, 1903 881327834 "Inprovements in Scap Making®.
Sept 18 1306 63:26674. Wiew Sudstitute for Soap”.
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