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'JllE METALLIC SO/.P$ 

mmorocuOJ 
~e word. •soap," at onoc augaaota to tho non•chei:nht the 

e'Jmmero1al prod.no ta tllbiob f.pr cttnt'\l....,..1H • ·nave bruin uoed. prin-

from 9Gme t!'l.t or c:,U eueh a.i, eQt ton-Rl't ,11 d oil~ et.,a.r-in• oliiin, 

!'~lrrd. 'tl.n ae})bnlt1"'3rt nut th &il ther e(Uliu.i, o:r potf:\etdnm hyd..t'C1tid1 . 

OA1o1um ,md n~tH1ttm Goa.pa hn.ve been used 1n cn2:p.-,grtt~t'1leo 1..md in 

preptU"1ng nnt.ari ls tor eandl.e m.uttng. Althous}i a t~" tnet!,l,U'1 

sou.pa h..~ve bson prept~:i>itd ::-ui 3'1.tt no on• ay•famm:tio&ll.Jr •~rl~nt­

e,d n,on with the ulftt~lUQ soaps or th$ most common imd oad ly ob­

t&inc,d. element, a.nd studied. their ntlati't'n properties . 

tematiotilly tha tollowlnfN met.'tll 1.o eo· .pe t m.1nganese, aopp~r, dncl 

le.."!id, ntOkt!-1 1 Ct'tlctum., <S4l.dm1w:n., Mt1rooey-. etront$J1m, oobo,lt-. b<:'U"iWJ 

, iron (tQ:troue and ferri:e) t'Uver, mercury, ~th'miio 1 dirocdum• b1t• 



promiaing. Dr. H. I . Jones d Robort Du. Boia prepared recently 

on aluminum soap the solution of hich they discovered could be 

uaed ea o. onde.rful preserTo.tivo for egga. It TL'\& seemed possi­

ble therefore tlnt similo.r soi\p solutions ght bo used a a 

-.. tar-proofing mst-tri:l.l for cloth, le::\ther, nnd even metals~ that. 

they might prove valuable not only for preserving ogga but for 

fruits snd vegetables s well i that their unulf\Ul pror;ertieo of 

adhesiveness :md 1naolubil1 ty might uake them vnlu..-'lhle for ter­

prooting cetnelllt blocks and aven for rendering eistems ~md celllll'& 

·nter ti ,ht. It m.s been th& pos i ility ot thsae a.nd many other 

sin.11.ar ut1 ti tan.an use ... which h f'umish d the motive for thia 

rk. 

HIS'IDRI CAL & G.ElfERA.L 

/ Soap w s not lmo to th& anci nt llebretfS llnd Phoonici:lne or 

to the Greeks of the time or Bomer, for they w.:Lshed their garments 

with the •shes of plants, hich was rubbed into t cloth and 

stamped 1n i th the t t. The people or s e nations used the 

Juices of carte.in plunte, until 1 t s discovered that whoo ashes 

ere a.ted with lime a substsnco c lled 11n:1tron• s do. hioh 

cleunf>ed the gru-ment much better than the sh&s lone. The unn­

uf'n.cture of thia "na.tron• .sn.d 1 t uses re deaor1bed h7 PliDT, ths 

El or. Alth01.lgh the Hebr J s and. the Greeks did not seem to uao 

soa.p or mention 1 t under tho.t nal'Ile at least, yet in the l31ble we 

find it men·t1oo.ad. The wr1 tars of the Bible, who re not exact 

h1ator1una, however, several times mention soap and 4note the sup.-



posed · phrases of tbe- prophet J eremi.a.h ( who would have 11 Y&d sev­

eral centuries be.fore the Christian era ) 1 •~gh thou wash thee 

with n1 tre Cnatron) and. take thee much soap,, yet thine iniqu1 ty ia 

marked b•t-ore me~" 1 Also• fffftio shall a t.tmd when he appeareth? 

For he is like a refiner's tire -1d like tuller•s soap. st 2 

Seneca and Pliny in their writings mention two kinda of eoap, 

soft and hard, as used by the Oerma.ne. It was then only a Gallic 

invention used to .make the hair bright n.nd. gloss7, and a.a a. medicine 

110w known as lead plaster. '?ho Germana prepared. it rrom the tallow 

✓ 
tall0~v ot goats and the ashes or plan.ta.. It is not until th& se-

cond century ot the Chistian era,, that we have Galen proposing the 

use of soap for washing.' 
j 

'?be art of soa.p-nialti.l\g is veey old. for in the evacuations ot 

Pompeii a complete soap factory ffl. th utensils and a&ponified q..­

terial:a was found. As early as the ninth eentur7 Marseilles did 

a la.rg• trade 1n soap, but in the aleventh century it ho.d a ser­

loua rival in Savona.. In the fifteenth century the industry flour­

ished at Venice, -and in the seventeenth a.t Genoa,, which together 

w1 th Savona. Marseilles and Alicante roonopo1'3ed the marmf .,ature 

of soap. It wa.s not un.t1l _after 1650 that the soap industr, be­

gan te develop ·1n England.I, In Germany the proces$ea were :ery 

crude and the induatey made no advancemen.t until revolntioniaed. 

a.bo.ut tbe ninteenth century by' Chevreul•a -ela.ss1cal investigations 

on fats and oils, and b7 Leblonc: 1a process for the manufacture ot 

can:s Uc soda from conmon salt. It was Cbevreul who ra.i Bad. soa;-

1 Jeremiah ll-22 
2 Malaeb1 lll-2 
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1ng tro tb -rula-ot thumb matho to a true eel.en ti tic ind.u try. 

Ji th th rise of the soda industr;y and the increase of tbs trade 

in p lm oil ond coco - nut 011 1 ·condi tiona in 03 

extent in other countries t vour d the devdop.uant ot soa.p-mld.ng. 

At the pre ent ti e nrseill s. lthou h partly eurp."l.ast!td by the l rge 

English t torios, atill preBerve& its en.rly f • which however, the 

Ita.11 t toriea have lost. But several timoa in tho pa.st the reno\'llft 

of lbreeillee ruis been d.i:lmed owing to the custom even in the a:u-l7 

do.Ts ot D4ulterating soap and of loading certain qualities ot white 

aoap 1th enormous quanties ot water. Tbia ia the re on tha.t for man7 

7e rs, the public pr-.tarred the mottled soap, because it could not be 

so a.dul tor ted. Thia also explains the r son for formulating the 

la.wa in France ag inst di honest oap makers. ho in 1790 provoked a. 

general protest or ll the poptw tion and a petition to the de utieB ot 

the Sta.tes Gener 1 trom 11 ·tho laundresses of Marseilles to protest. 

• :1.in t the a, lter tion or white soap and ag inst the mletootora 

ho l~er· te 1t to 1ncro:.iee 1ta eight.• It does not 3ppear that 

things have changed very nnch during the last 120 7eara 1 f'o~, since 

the 1ntrodu ticn of p lm oil and coco-nut oil in 1850 the consumeir ha.a 

a p id for consld r ble amount ot t&r in p1')ce of soap. 

Pr vioua to Chevreul'a reaearchea on t ta (1811-23) 1t i. o be­

lieved tba.t soa consisted ot a. bina17 compound ot te.t and a.lk.ali . 

Cl ude J .. Geotfrq in 1711 pointed out the tact th.3.t the t t or oil 

recovered from soap solution b7 neutr~lizin with an ncid differed 

tram the original tatty so.bstance in that 1 t "'¾1 soluble in alcot.ol, 

which snot the cas in ordino.t7 fats and oils. The 1gn1t103nca 



of this discovery wo.a overlooked. Equally unh-eeded. was a not lesa 1.m--­

portan t discovecy by Scheele in 1?83. He pr~PM"ed leBd plaster b7 
oil 

boiling olive,..with oxide of lead and a little water--a process sim-

ilt-a.r to the s.oap,.boilar procese--and obt..<lined a swoet substance which 

he called ·0 oelaussn but 1s now known as glycerine. These di.scoveriea 

of' Goe:ftrey and Scheele formed the basis of Chevreuita researches b7 

which he established the oonsti tution ot oils and discovered the true 

nature of soap~ 

'lheorett,call7 soaps include all metallic salts 0-f the h1gher fa.t­

ty acids, but prn.otienlly th& nmne ia given onl:T to the salt& of olelc1 

etearie. and palmitS.e acids and in genemlt or the fattvr acids contain­

ed in natural oils and .f3ta. The important soaps 3-l"e the po-ta&sS:om 

and. sodium soaps. It wn.s a.t one time thought that soaps were compos­

ed principaJ.17 of ma:rgaric acid._ hut it h1u1 now been shown that tbia 

acid doee not occnr ln natural tats., Tho reason tor the aonfusion was 

that a mixture of _paltn1 tto and stearic acids ha.a the same melting point. 

as margaric acid. 

When tallow, lard, pabt oil, com oil, cotten ... see-d oil or other 

ta.tt7 material is treated with a solution of potassimn or sad11ll'fl b;r­

droxid, a chemical ch~e tnkoa place resulting in tbe for:ma.t1on of a 

product aoluble in water and possessing properti-ea entirel.7 different 

,tr orn tho original fat or oil uaed. When the soluble product is treat-

ed w1 th an acid an ins.olnble prodttct is formed.. If a quanti tat1ve teat 

is nm 1 t will be found that the subst.c~ce obtained from the eoid treat­

ls only about 90 per cent or the original wecigbt of the fat. Something 
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r covered trom th 

oily oonahten.cy, M 18 known s tlfoerine. The portion hich when 

oomb1n$d with on lka.11 1 oluble I prove■ to be rm u ot con,pounde 

s\l0h ~ ate rlo, tto olitlo ioS.d.t. Thu• Ob&ffeul eonoluded. 

that rate ue 11¥0 rid.ea of t t~ 1da. Thu when "'• mite li,O'\P • de­

compose the fatey- old &l,cerl es wi~h c uat1c al 11 d form a~• 

or the tatt7 ac1de kn.own aa oa.pe d H r te the glycerin • In boil­

ed ao::ll) the gl70er1ne 1a •epa.roted, t ln lt boiled or cold-

soap• it r tn, e Ft ot tb ,o~p. Tho re t1on ng plaoo e-

eq ticm: 

Cl7 H35 roca3 Il90H or,¾a ~ <m2 OB 
I 

c17 a36 COOCH -t ll30H ol'1n35 ~ t CIIOB 

""'., u36 bcm2 
ciI2 OH l&Oll C17¾5 000N 

Olyceryl et~ tll in C :UGtiO Sodium etoo.t te 14'cer1no 
tallow f:¥0da or oap 

In the .bove equ~tion it 1e not neoes• ry to uae at~ te but~ 

ratty acid or oil rrt"Xf be ,1bat1 tuted, but no r tt :r wm.t ' the r t. S. t 

roquire ond l 11 tor G~ponifio~tion ~ d • 11 tin am ner elmilar 

to that bove. Ho ever whf!ll rosin 1s ua tho action 1 

1f1oi ~s roein l .ie 1 ~d uni tee dlreo tly 1th the &.lkall o -.1te 

AG! so p 1• ut d tor great varlet, ot purpoe••, 

oourae T lea . It ,_ hi Cf r~d..e o p 1s to be nt\de the ffll).teri l uaed 

• t b ot tbe be t, but ii ohoap . ao p S o to be m..'lllute.D ture4 then lonr 

grMoa or t ta oilu o!U'l bo used quit a iell. 
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'the ao p atock: bllO'# or oil ie receiv•d b7 so p-..-der 1n tercea 

or drunla f'rom hioh it mu.at be t:ioltod out tor bulk atora.go . Thia 11 

done in a meltine out or 1Jt11Ming out re=. TM room ia uawll1 built 

of r100d .-,1th · iron oheathin und tloor of iron p~t••• Th4 floor 

olopea too thrt hMk to tha fr-ont 1.10 that H ia dr in cl out Ml.d no pro­

du.ctci oun i oourOlllato. 'lbs room h div1d~<l into oo · tmento wh1oh o 

Juat ·1. 11 ttle 1 ~r in 1. id th tb.ln th• d.r'umal . A lighl trn.ok 1o le.id t 

through the center or el:\Cb oomparttnent eo th:l.t the drum• conta1ntnt tho 

tallow m·)6 b rol led 1n. A at Un~ tor melttns the f t rtll'lo through 

the middle ot' thd '1-aok. At dlatonoe aqw l t o the periphery ot tlw 

d..~ from. buns to bung• val,,e and •hoi-t nippl~ \\'1th .-•ins joint 11 

ta.ate:n d to tho atum lin..;, ths oontrol ot 111fb1ah l a ta.atened. to tha out,­

at.48 of the room. .A. cbr.u"p;e 1• ••t bt :-ol11ng 1n th• ~ •1,blockint§ 

th :nd fltt1ng tl1a nlpple \.S,th th• valYe open , lnto the bung hole . 

'lb . ate t. thon turnod on d t he mel t~d ~llO'\l'I or 011 rune out to.,. 

trough or dl tch in the front po.rt of th room. As the 1:1:19l tej w.ll.ew 

run~ in t o th& pipee leQi:il.ng to the ato~· e tanb it iq •t~a1ne~ •O 

th::t.t no luge i; rt1ole11 ~•• long l tl1 1 t . E oh ~e a.a 1 t oomea 

from tb room 1s exnminod for unm~lted tat by mean of~ l1gh on 

oord hi.oh la droppe into ·the 'b'tlng hole . 1'be time require tor mel• 

ting out the tat v:u-1&& th th tat Pn1i th• 1urroundtng temper tur • 

In winter tb tbw:, requ1~ed l a loiVJ•~ th3n in a'Wmler . 

This melted t . low will lwu.111 contain large umount o!' ¥11:1.t E', 

trow t l-10 doodenaed ato Md it la 11:llpot"ta.nt that thie be removed a 

eoon • oomvenlent, 'l'he t llow 1• ca.rof'ully atohed o.nd we1 ht eh ck­

od, ao tbn.t thq know Juat that kind or etock t~7 bl.vs on bund in 

eaoh etor o tonk. 
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The ator:ige- t:ml(e 8.l"a ma.de of iron with loose fittinr; ··'ZOoden 

covers and ·thq ~ from time to time be removed. an the tanks elann­

ed. Steam pipes or coils n.re la.id in the bott om or the ·tanks t-o 

keep the fat above tha solidifying point. 'l'he fa.t 1S now ready to be 

boil.ea and for this purpose lsrgo round or. 'Squa.?-e iron kettles-, heat­

~d b7 cols a.re us.ad . The co1la have small holes tor th$ steam ·out­

let and to keep the ubstence· ~ell atirred wbil~ boiling. Gonerall,f 

· the kettle& aro e-ur:rounded by a jacket of insulating mt.erial to keep ill. 

the hoot during the boiling of the fat . When the fat is pumped in.to 

thiac0:t.p kettle 3,long with if is pumped a. &t~of caustic soda J..ye . 

When .these are well mixed a. large a.mount of heat is ganarat,ed bt the 

cation and then tor 3. !bile the st.eam ~ be ulowed down. From ti~ 

to time during the proo~sc a &m.'l..ll ~unt of soap ts nm out. rubbed 

between the fingers , and to.sted.. I f a sharp t.~ste la pr-esoot 1 there 

is .an excess ot alkali . The e;,:.ce&G of a.lka.11 or the alkalin1 ty ot 

eoap is t ested further as follows : {:\ Bamplfl is obtainad trom the 

kettle and a sm.'\ll amount or salt is ~ed t.o separate the lye. Ten 

cubic centimetel" of the l.7e i\re then put into a graduate, three dropa 
. 

ot phenolphthal ein solution and N/8 sulfuric aaid. are added :md the 

mixture shaken until the solution 1a decolor1sed . Ea.ch 2 ;;:o .. of acid 

JC 
need eque.la" per cent of alkali present ., Thia proces& 1.s repea.tet.l sev-

eral times and it no exoee& or not enou~ a,.l.ko.U ta present .. more ia 

:.\,Ued. Alk."llini ty of not over • 20 per oimt 1s very desirable and a. 

kettle which holds this a.lk:iltn1 t7 1>f'ter three bo111nga and tests 'lfJfJ7 

be considered as finished. 
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The soap is now ready to be separated rrom the tree glycerine 

or .aa it is called , n r , ining" . '!'his is lon eith~r by shoveling 

into the k ttle or boilod sop dry oait. or running in snturo.t&d 

brine solution whioh precipitates the soap as a curd. This rises to 

tbe top an the gl7cerine solution settles to the bottom o.nd 1a dr in­

ed oft . 'the Boap i then boilei up and 1f it11• thick a little \llater 

is 1nm in and the ao p is bo1le _ until 1 t forms thin smooth su 

st.mce. '!'he steom i shut of£ o.nd the s-o!.\p llowe.d to t·in f or 

w el!t to settle. The 

th:l.t cont ining ~ sm::l.ll 

s in lcqers , the good soa.p ( that ia 

unt or tree lk.al.1) is the upper byer. 

The lower l0,1er cont ins abo-ut 55-70 p~e c~nt of ~ter , free llro.11 

o.nd :my other lk:lline impurities ~uch as sodium sulphate ond sodium 

chloride. 

The ao p 1s noR pumped out of the kettle into the "crutcher" 

or mixing mo.chine . 'lhe ord crutchor is uaed bees.use in th oltl 

of r.i:lking so~p th9 soap was sti rred with a ooden stick the 

sh.3.po of crutch. I t :,.ny filline ls used it 1s put in - t this stage. 

So11le ot the tillers used-... in la-an.dry ao p, . re sodium c oonate . 

aodium ilicate, borax , starch , talc , grit or perfume. These fillers 

are consi ered a dulter tionn but re not hnnntt: l in the s03.p. When 

the soap is horoughll_.1 mixed tU'ld is in semi ... liq,uid tate 1 t is drop­

ped out or the botto of the croteher into tramon. The$ fr31r.ea are 

· ti ht boxee supported on !l t.ruck and thoy hold the contents of one 

orutcher. When th ao p 1 h~rd enough the sid s or the frame is re-

moved (o llod stripping the sop) '.the ~oap is left in the trwne gen-
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eralJ.T three d..va in winter tu1d four d, ya in sui r. It should. be atri~-

ed, b ever, soon possibl , tor the sop should be cut hen cool. 

Befor he ao- p i t into c·uces it oes through a "ol bbern hich 1a 

~ chine for cutting the no!lp into sl bs the size of the fr me. From 

tha cutting mt1ehin the eo p r Us onto 

to the dryiM--room. the urtace o 

o to the wr·pping roOlll h re they are 

CLASSIFI CATIO f OF THE OOAPS. 

raok 1n hich it is c rr1ed 

the o keu drie •er thm they 

a.pPed b7 trl3.Cl--1no17 . 

A reat va.riet1 of sops• e known, the ap1 ar· oe and ~oper­

. ti a or hich v y according to the , ~thod of manutt'leture. The 

thods of manufacture fD:J3 be cl sif'l d s follows: (1) Boiling 

the fats in 'open vessels w1 th tndetin1 te quantities · ot lknl1ne ly a 

until products .1. th def1n1 te properties ar obtain d. These products 

ba divi .;i into sev ral cla$oea ( ) Tl1e aott . oa s- 1n hlcb the 

glycerine 1 ret· ned. They a.r uaually pot sh so ps or lins ed oil 

or ole1n. Theae n-o a do not dq whem. expose to the ir but rather 

bsorb · tor r ining c;ona tly lik a jelly. As rule these soaps 

e impure aolut1ona of po i 1um ole.:'lt-a in nn oxcas of potash-lye 

xod ~1th the glycer1 ate, in the s :.ponific tion. sort soapa 

can 'be prepare only al th ,:,otnsll lyes although in pr aticc,• one po.rt 

of sod.II is sub ti tuted for p· rt o the pot!Ulh to 1U:1siat 1n 11.rdening 

th aoap. re is no ee M" tion of be oo p t o th under-lye, ich 

cont ins ll the 1 purl ti s, consequently tl1 Be ~• ~ll found in the 

soap. 
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manufacture of cloth and -woolen articles,. ~e fa.t'S used in aoft 

aoa.pa are, mixtui-ea or the vegetable and anima.le oils, u the fish 

oil known s.s •Southam," with rape, hemp and linseed. oila. The 

particular oil need variea with the time o:t l'ti.r and the market 

price-; in winter eoft olla such as linseed 9-11 and. olaln are• 

pl.Qy~d; in summer the firmer oil& B'OCh as cotton-seed 011, colza 11 

ses~, palm, or fiiah ell-,. Drying otlra are preferai>l.Y used. 'l.be 

oott soaps of diffttrent e-ountries var:7 accordlng to the oil most 
C . . . 
shea.ply and easily obtained • In Englan.d. whale t eaal, and Uneeed 

seed oil and oleic acid are employed. 

loycd 1 more pOt'.lssium p~lmi tate in propoTt1an to oleate than the 

Winter soap. Som of thene $<>aps ere trtUl.&parent (pWn or var1e-

17.n.td.) ,_ others opaque and •hi te or yello"1.sh. ~ beat eott soap 

h1 made from. hemp-seed 011. this oil imparts a. green tinge to tb.e 

soa.p which however onn be im.ttatad by adding indigo to some ot the 

inferior aoa..p11. Soft eo.a.p is g«l•rally used for fulling and scour• 

iblo to conceal by any- amount of perfume. 

'1'h.e bolling of the soft soap conmencea with a strong lye con-

/ 
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ta1n1ng · fro eight to ten per c t . potaeh, by hich on emulsion 

ia to d . The ac 1 e ,ta.shed about 1th a b ting- a tick, and b7 

this m an 11 the lka.11 la talc up. A freab lye is then added 

and the boiling continued \lJltil the soap upon Gooling ctiffene in­

to a clenr -tough mase. lhan the so p cont:nn too mu.ch o :uatic 

lka.11 , •hich can be · sc rta1nod by the t i te , ioore oil ia addGd. 

"The cl 31' boiltng"no• conimencoa durln13 bioh the exceas ot · ter 

ia rea>ved. iro avoid a long ev por t1on concentrat 17 1a 

ployed an tho soap instead of bubbling up l'us 1te surt' e cover­

ed w1 th blister.s a long as the h-md, -:Thich are c n d l !a.V • · 

When the boiling ia t1nisbed1dete ined by placing some ot the •t p 

to cool on a glass pl te from which it ti 1 t o bo se r ted 

the s~p 1s c,oled an stored 1n barrels. 

Sort soap dll truce up c_on iderable quantity or ater-

lasa solution 1'd. thout elter tion . Recently for !Ullin there ha.a 

been· 

mixture or 

the eort so p e aolu tion o! potl ea1um aulf' te or a 

:md coarnon a· lt and l o 4:'otato starch. 

Li 1i d soaps • ~- anoth :r cl.ass of aott soaps to eh 

glyc rine or •u.cu.. • , :a been a.4ded. 

(b)ffJtydrated• aoape or fill d. soaps a.re prepared 1th od1u.m· 

~droxide s t. base, lJl(l & in tht, ca e o eo t so· pa the glycer­

ine is r t-ained. ?atty matter and soda a.re run into the kettle and 

boiled together. C:u- is t ·!ltcm to avoid an axeeaa o alkali t 

fi11at . When tho S:lponifi'c tion MS t~ place lye is e :ut1oueq 

dded until tho , oap hae a fa.int llul1 taote, it 1e r~ to 

be transferred to the frames without any salting out or ue,aratinl{ 
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0£ th~ mixture, but the entire contents are aol.d as soaps.. On cool­

ing ~e whole: solifdifies and doaft not betray its proportion or 
wate-r .. 

prece'.lltng8 of wa tar ia a. paeul1ar1 ty of ooeo-nu t oil · soaps, which 

eormrunintcata tha sw:ne prop.Jrty to hllow Md palm oil soapa. I. 

;1old. o'f 200 to 300 k1lo.it}~1.t. is. not uncomion. espeeall.y it l'Jater­

glaaa ta uaed .. 

lla.rbui, soap 1• a soap of thiii Q"pe. It is so cal.lad l-A!CW»,e 

tt m,q 'be u&ed wt th il~~tff. lt ts entirely a coco,,,.nut oil ~ . 

(.c.) ~oe lm.rd soaps whiclt still constituttt tbe great bulk ot 

those made in Jlh:igl.and and the t1a1 te<l. StJ tea, requiree more care in 

mald.ng than those vari Uae just mentioned,. Cao tile,. mu-d. mottled, 
. 

ynllow and tranoparent so&p3 are all type11 or h.vd s0$pf.J and are 

coaP9 wbioh are th$ moat tM'd.lls:r to wa .. 

'1'h6 German tallow o~ curd soap i$ eusentia.lly a mixture of 

sod1um steara.h and });'l.lmitat,. It was fol"mf;lrly pr.a~ed indirect-

into the corresponding aodium compo,md b7 a~ coonon salt. 

The aoap boiling pan employed is a-omewhat conical in shape . 

It is m.de of east iron and provided at the top '4th a high lintel 

or bull"laI"k to prevent !m'8 tluld boiling ova. In t-o the cauldron is 

flrs.t poured about 500 liters ot atrcmg lye a\ 30 per cent ( ap., gr .. 

1 . 2:?6),.. n ext the t:ulo.., is o.Wied and a wooden or iron li.d having 

ken tttted to the aau.ldron, the f'iro ia kindled .. 'flblill'l the m.:dUN 
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boil&• it is kept so for five consecutive hours, and the contents are 

stirred constantly.. The lltl\terial& in tho cauldron are eonverted in­

to a aonp-glue, a.s it is termed, a gelatinous ma11e, whiah 1f the 

operation bas been ca.rl"ied out careful]¥• ought not to b.ecome thin 

flh&n more lye 1s ad.dlld-. It does not wany to be $0 thin tba.t it tlowa 

in drops but Bhould. tra&ele from a spatula.. Thi.t consilitency 1faT 

ba produced it oil of' tallow is added to \hilt lye gradual]¥ and in 

snuU J)Ortiona at a tima. 

,Ena.pp in his researches, found that it is a,lway-s advmttt\Si!-' 

ou:a to first convert the tat with the required 4uantit7 ot lye,. into 

an .emulsion., nnd to leave the lye either not. heated at all or onl.7 

to 50°' 1~ eon tac\ wt th the fat., ao &13 to 11aponif7 tirat slo ly tn 

the old and to finish off with ebullition. When the apanifioation 

1--fl complete the ol)\9rat1an: of 9parting0 is procaede:1 with an-d consists 

in. ad.din~ from 1.2 to 16 pounds o,f salt to 100 or tallow. The soap 

is kept boiling until the soap-glue has beeome a. greyish ll8sa. from 

which the mother liquor or imdor-lye readiq aepa.rates 1 tho latter be­

ing let o"f'f by a . tap; or if no t -•P S.s f'i tted to the ctwldron the toap 

wbieh 1s a curd on the top. is ladlad over into the cooling tand. 

The $.alt added not only aids in sepn.ratlng the soo.p from ~ l.70 

but aleo <:m':lverts the ;potasaiwn into ;\ sodiwn soap. Ir tho soap-

gl,ie has bean removed 1 t ia ag:un put into the e~.um-on antl a moder­

i~tel,y strong qe ad&ad.1 •4 heat again applied. '.ale aoap again be­

ooinos qui t.e fluid• but consist$ ohtetly of sod.o. ll<mp,,,,glue. The 

boiling ls kept up and during its oontin111mea :treeh lye And ~a.lt 

are :l.dded alt<tl"'llatel7. B7 continued 'bo-iling the aoaw ma.as becomes 



ass L -, i .u a s t e ·1dy el)U lli t ion , i t i B agai n ia.d lC il over in t o t iie coo 1-

i. nt:1; t anks or tHe mother l iquo r i s t tpped off . The obje ct of th i s ht-, cond 

::i oi l i ng i s to convert t11e mate·c i H,1 i n t o a un i forrn 11aa:1 free fro1 1, a.i .r.· 

,;ubb les , t l• i. Li Jone b ~r otrn.t i n. ·: with i ron rods . The h ot soap i a Hext 

? Ja.ctd i n n. woo.ieri box , c o <) ie<l , cut i nt o barn aJtd 1) lac ed in a cool dry 

C'O Oll, . 

A s o ~1.9 c 1001; J.y resemb i ng t he curd ,,onp i u i tn µ r t-':parati on is t n e 

'mo tt le d ' o r o1ivt o i l soap . Tne k i nd of soap iH the 1.arse i lc s , 

/ e 11e ti an or Ca Gt i lia11 s oap and i ::, ch i ef' Jy prepared i n t ht. ,, outhern 

)ar t s of .. ~urope . 01i v e oi l used i s f reque u t 1,y n i x e d with other k i nds 

::if o i ls sucn a...:; l i n13eed. r po ppy seed or c ot te 11 - seed o il. Two k:i. ndB of 

caus t ic soda :10 lu't ion for "f it t i n p;°or prepn.rrtt ory l)oi Li n " ; t te ot1ier 

ye i s I.G i xcJ ·ritl, co1mnou salt and used to seµ:-irate the s oap . '"he pre ­

)arat<?ry boi liuc is pri1Jcipal]y to forw all e1!.Ulaion BO thn.t t h e c ,.,n ­

tac t of oil and alk1-1.l i i s great ly l)r ornoted and forms a real soap- glue . 

In ord r t o r\3 :oov e t11e wa.t eL' f r om thii,-; rnn.t e ri•i 1 as rnu c:r. an ;osa i b le , 

~ 1ye co .1ta.i11 i ug co1umon s :-~, l t i n errJployed , and last l'.' by a t h i rd l:io.~ l ­

i ne t 1Je sa.p oui f ic:tti on i s comp lete <J . By t he u se of t he tye cont :un­

i.n?, co11J.111 on salt, it h, poss i ble to k eep t he soa.p - g lLW i n suci1 n. con ­

li t io11 t .nat i t c an take u p 1-¼.lkali itho1lt combining witl1 t ,H. w1iter' . 

rhe prepara tory li o i Ji 111: i::, c n.r-ried on in large co pper verrnc IA , capa·ble 

laViH/~ r> Str .,,rl ,'1'. t 1·, Of f r Ol.'l J , >O t o ·12 ~ O "' I ( 0 , ) , ,.., '"'-. • .:: . , ) -· · sp . gr . J . u-~. The lye 
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is t ro,~ht to bo i lin7 first :::..~d oi l to bes vonified is next added, 

curo oin,.,. t ken to stir t l e . ext t1re n order t o prorr.ote the react­

i on . Gr . iu::.lly t r e i ass ,eco . es t hick , and 'lS soon as black varours 

ri s e, 'Ua to the deCo'r.1 os ition of a STf 11 quantity of t , e soa g lue 

c o in~ n co.1t ct 7i th the hot copper, t l era is 3.dded the stron~er lye 

o f J"O 'TT . ( si . g r . l.15'i) . If a bl ne- hite soup is to e 1 rod,iced i n 

i ron nulf te i s a Med ,when th e soup has t h 3 consistency t1nt w e n it 

:,olidifio::; t h e coloring m:l.tter ~· dded will settle i n veins or :ire de-

osi tc d t o 'live the ~ottled :ip a .1.r :ll1ce. I n tl,e olj-f3.shi oned tvpa of 

r. 1.st'i le •!ld ..'l.rc.illes soap t 11 is rr.o ttling :vonl d not t . ..ke r, l -1ce if t ~ e 

pro ortio 1 of v:1.ter exceeded :1 cert i n l imi t, , e~:mse t o soap v ,s so 

'lui.i th .1. t t h coloring r:cl.tter e 1tirclv sett.led to t,ne bett or,., s o it 

·: .o goner lly considerad a gooJ. soap free frorr a. l a rge amount o ·.v .. to 

fit iud a ottl-;d 'h e r ·i.nce. r ,1 l a te :,ears ho 1avar, it L• a been 

found th t t 10 ,1ottlin,.,. c ·1 . e brought a.bou t in S O'!.p ho:ivily 11:J.ter ad 

ya optin~ cert.in . ethodG of rr:anipub.tion , for ex!irn •. 10 1 ddi ,~ o. 

cer 1. in proport ion of silicate whi ch t hick ens the text ire, o.n:l .,Urr­

·ng t.1e so ·,,. w• ile cooling, until t he mass becomes sti ff enoup;h to 

Trevent Ge ar·~ti on of c:1 l or ino- rr.u. tter . If other r,olid f ·i t s :.i.ra '" Sod 

~i t h olive oil th consiste'1cy re 1 i reJ for ottl in~ c an t a oh t ,in~d 

!'lith a s n.uch a.s 5 1, r ; t . of n ter ,,1th coco- n1t,. :in i ;:-,1 l n o .l!.', 

, ot t led SO"l.fS C 'ln be rev:i.red c~nt • jnir,n; 70 per cent . c:.r ev m -0re 

of W'l.tcr, jn :1.1dition t o ·n · ncre·Jsej rur,ou t of l kali . 

ho ev Jr should not c t 1n r:11 re tha er cent of sodi u ... c'l.r t,on 1. te 



and less than ten per cant.. of disolved salts, otherwise the soap 

will effloresce on drying, provided it is sufficiently stiff to permit 

of mottling. So that the mott~ed soap of modern make and that of the 

older type are by no means the same thing in composition o.nd quality. 

A good sample of Marseilles mottled soap should contain: 

(1) (2) 
Fatty acids ...•.....••. 63 ...........• 62 

Alkali .............. ~ .. . 13 . .......... . 11 

a ter ........ ~ . . . . . . .. , 24: , , . . . . . ... , , el 
100 100 

A ty-pe of mottled soap which is often prepared with ~ ,-ield ot 

180 to ~oo per cent. is that made with almost equal quantities of 

olive oil and coco-nut or palm oil. In this case the manufacture of th 

theolive oil soap is carried out sep rately, as far as the stage where 

it is separated from the lye, so as to remove the impurities. It 

ia then introduced into the pan where the coco-nut oil has been sa-
o , . 

ponified in the hot with caustic Boda of bou t 20 Be., together withs 

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·, 1 t should not contain more than 43 per cent of soduim carbone. 

ate, calcub.ted on the weight of coco-nut oil or ,one )Pl, of sodium 

carbonate to every !our mols. o! pure coco-nut oil eoap. When these 

to soa.ps have mixed they are boiled and 4 to 5 per cent.(that is of , . 
the totla fat) of sodium chloride solution of 24o Be. 1 gr ~ally 

~dded, the substo.nce is then ~e~red until the paste boils readily 

without sticking to the sides of the copper, and the steam evolved 
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produooa ~t. tbe tl\U'te.ee of the . ~P orevt.cee tn the to:rm of reoett••• 

'D:1.o eoap will then l'!fflli t '-' hollow swnd. and wUl not fOrtB bubble when. 

h1 t i,"fi th tha &tivrer from wh1oh it £alls tl'l.bbi·o~ foldo which {U'e cover-­

ed with a d1·y uldn• when put on gla&t lt 1n covQ1•ed with a, tUm or 

becorees co te:1 over the t.;op while ben"ath 1 t rce,eitn-., fu.Boll a,n;;. ~ 

~u.llod 'bbtweetli the fiJl&erll it tende tt4 11$U.d1f)"n lt 1• V~'f}f lmpert• 

ant that S.t ahotld noi omta1n an e:ioeett of c~uatla soda or not more 

than 0.2 to 0,3 p&rcent :and 1• beat it 11 nou\ra.l. 'the exc•H of a.lka.• 

U. present rl'l:.\? be oUralnated ur adding the oalulatsd ~unt or coco-

nut oil or b.vrl:roohl,crio aotd determined l1y titr&tlon. At tN.t e~o 

tha oolor1n ma.tter it mixsd. 1n t.md the eoa.p 111 tb$?1 <lOOlad to ?6° ~-ma 

po-ured . into lo.rga eolidU'nng fri~e oo aa to cool. al.ow·q, in w__s.ntor 

the fr~s 1.r\l w.rap;:;ed with. olotbo, sc tba,t .the mottling 1ray htt $tilt• 

isto.cto1.·y. ~ mottl.e1 sea.po whluh h:ive a. high yield ot e.bou.t 400 

peroont ·.u-e given the n~ of 'blu.o mottl9d oi- uEGohweft 11 BO~i..J?B; Md 

wer$ lo.:t-gGly utod soi:.a 1eiu-s ago. Eve .now they F\l"'U ru,..,d e;;w.temvf veq 

for ~evorrtl reao011e: Fir~ltt they buve G btgher detargent pe!l....-er than 

th-, f1n1sho4 &!Jape, b~auso the1 oontu.irl ullal+S$ amotu,.t or alkn.U oar• 

bonatcG; aacondly, tho)" dry ~re rQ.Pldl-1 thah the resin soapa:; und 

tti1rdly, ther er& hn.rdt1r 1U1d thu o.ro pr,it"orted for lttmd.r'f purpoee; 

o.s thol'e S.e no ~~attt o'ltGn wrum. the, ,dotbe are vlgoroualy n&.bbed. 

T,dlow o"pe or pe.lm-<>il uoo.p a.ro ma~e in l(ll"ge q_ulilZ\Utiara:. 

Crude ~!t.ltn 011 :h emplo;,ed. in tha m:.mutncture or the oonrnon kind.• (1ft 

yellow ~Ot\p. The .u oil ie \lliteld S.n soffle whit~ -aoape, S.t ta thtm 

blea..ohed With potaatiwn d1ohromto end sulfuric auid . Anothor kind 



of yellow noap is resin aoup, and. Will be considered unda:r ~t head.. 

(2) In th'l' sacond method the ta.ts arG acted upon by the lU3Ct 

· tion of any w~ste liquor I th~ glyoer1ne 1& retained in the aoo.p. Thia 

imludeo (:1,} Soaps ma.do by thB cold proeeas. and {b) ao.ap mv.de under 

quantities are woh that cnly Just co.~h 90da 1a prs~l.fflt to -<:omplet..-

11 saponi.t7 tha f:at . In the manufacture- of t.6tlet aoaps b7 p~ra· 

and m:mufl.lOturern who \'VOt'k on a 11Qmpar!\tlv0l7 onnll scale, •colf...-pro­

Cc&SJ!e&• hava long bean ln use. :they use th1$ proces-. bee~uae 0£ tba 

<;, iM? ie.i-\1 °-,-¾e. . l'lf'f'f'l-..,.~-\-\.l c,, ~ .a. pan an<i eome agitating appli~Ctta are 

tha only" lleCEUiusnr,- equi]:':lrrrmt. TruJ products :M"B sometimes referred to 
1t 

an little ~ soo.pa .. "' 'lbe mixture or oils and fllta to be ~ponitlod 

are first mu.cG :flui ,:i by a gentle b.oat and le then mixed thorough]¥ 

below the boiU.ng po.int .. '?he ma.ea is than well covered up to keep 

in ·t.ne heat and s~ aside for Sattl$ time. Oltlal:ls t.lio ~pontfie:.1tion 

to avoid dn~ in Jur,- to t.he scent apt to b-e caused l:17 long expoam-e 



to higher degreea al heat. 

Toilet 1ooapg nre also made: b7 other prooesaoa, stieh u rot"Mlt.ing 

the ro.• soap and. then adding pert\lme tmd coloring; by autt.ing WOl'les-s 

oe.p into- :fine schreds by a m.1.ehtne, :\dding pert'um017, coloring and 

otb&r ingredients _s 'Vaseline 3nd .L~olin. ffJle soap 1a thtm paeaed 

batwe,en rollero., the tihs!et$ o:r bars tllua formed b-e1ng cut 1nto ta.olete . 

'lhirll pt-ooess in oa.lhid. llmilli.ngn and we.a firat carried out. in France. 

'l'he btust toilet so pa M"e ~ b) tbi:a pt"OC&ss.. ~1.{tre are two gre.-.t 

advantages or this me:tlmd.: first since no UEtif1cial l1eat 1G applied 

very delico.te fl()wer pe:rfuma 'Ctq be added to the ooap ma.GB which could 

not be unad with a re-melted ecap 'because the hoo.\ niuld doatro7 the 

odiferoue matter. Se-eondl.y, a.s ths 1:"ewlting tableto ua-un.llr contsJ.n 

only a. nmll q'Ullnti ty of .11a t-er a given weight of' noap-caka 1.lS·nalq eon-­

taine a much lru'ger quantity of' ootual scmp t~ anothor eake or the 

s.MW weight prepared by reme1 ting or by aold proca2s, boeides being 

harder and stiffer 1 t la~ts longer, was ting less rapidly during UH . 

Anothar pro.cass consists 1n scenting end coloring pure .,..hi tt'l cot.DmOn 

tiOaP Without any intervening cooling, Tho coloring 1:'ater1$l.& uaGd. in 

toil~t soaps IIUBt be colors which are not Gffeetea by the al~~li • 

. A.niHne colors are not u.&.ed because they are co sensi tivfl to light. 

11'll0 aaodyos ~ tha more aui ta1~1e for so ps a..rid. eoein eolore u.l"e us.ad. 

prinaipall7 £or . trsmlp,..ll'ent so~pm4 For opaque soaps .ninor3.l red is 

ued,. VanniUon is u9ed but it ts expenslV¾> ao 1ron oxide is u.&ed in 



picric n.cf.d and naphthol yello'IW: tor green, blue and yellow colors are 

mixed; for bl:lek 01/g't'af 1:imp ob.ck; tor bro...-.n a solution of nw sugar-. . 
or ca.r .. 1.!nal. S01'19 ot th& part"n.mes U$ed to !leant too soap$ a.re etlmin 

oil, bergumot vil, ..:iil f!l!f l:!Vtmd.ar, oll or t~i-9 1 oil of rose& and gUli,.. 

:fb·i'~r w-.:.tt1Jr. Tha e.oape adapted. ror ganerl or laundry purpos-.ls contain 

. 
t'b?.t thq sba.ll not contain tmy free ~.lk."\11 . Some dernatoligiute even 

soap mo .an lrrit,-ating et.feet upon t.he akin. 

alk...li o.n well 11a un:,a:ponifiad fatty matter becausa tbe saponifieation 

is not :!.lw~s 00111,rileta.. A au.gar solution ia add.ad to the soap to fflllke 

muddin&HZ. Such t.o:aps J"e often of the: v llesl quaU ty imagine-able and 

are oonf-,unded with the older t1Jh'3 of tnmspanmt &oapG prapa.r:ad bl' dis­

solving driad soap in a good quality ct alco~o.&.. 

(ll) In o:rd:er t-o avoid in complete saponif'ication. GO liable to be 

produced by the •cold prooess•1 anotheif method hits D$Sl introduced em-­

ploying o. higher teniperature and~ 1ncren.sed pressure. 1lhe obJect of 

this 'h to ahorten the time required tor open boiling. Autoelavea or 

pressure boil.are ar~ used for this proeeae,. 



R <Jsin soaps a.re no ;v n:nde in large qu:.m ti ti as and by alJDOs t all 

manut'actu.rara. Colophoriy a.ni ordinary fir-tree resin combine at boil­

ing heat raore r -dily with alkali ea than do 1'ata and oils but the com­

pounds obtainod by heatipg resins alone with alkalies are not true soapa 

in a· che ical. sen.e nor have they the appearance and properties of true 

soaps. When tallow is sa.ponified a.long with a portion of reain true 

soap is obtained . 

Colophony cont~ino ri.eidn which behava like tha fatt7 a.cidB and yield 

similiar soaps which l~ther well in water, and rn1q be mixed with ordin­

ary soap fat and make the soap much cheaper. Fa.ts which contain acids 

are more re3.dily saponified than perfectly neutral !~ts, olive oil and 

tall~w. ~1his applies to resin which consists ssanti lly of a ~eculiar 

acid, but in these instances no re~ aaponifics.tion t.ikes place, in as 

much as no gly~erine is formed. 

The saponificn.tion of t'he rosin is effecteu. with a strong lye solu­

tion to avoid excessive frothing . It ie necessary to employ pure fats 

and pure resin (with saponific~tion number 160 to 180) and when saponi­

fication is complete. the soap ~mst be well "finished" in order to avoid 

excess of alkali which would cause efflorescence. 

The re.sin mey be introduced as a powder directly into the fused tat, 

but 1 t is more ganarally a.died :l.f'ter the ta.ta have bean aaponified and 

the soap sal tad out and $epara.taJ out from the lye . The concentrated 

caustic soda is then , ddad and the re9in gradu· ll;y disintegr ted by 

heating and stirring. ~oiling ia continued until the froth almost dis­

appears and the soapy masa separated from the under-lye and exhibits 



be pro er oonnist moy hon :pres t1d betw en tlt . in~ re. 

Good r ein eo 1p,s houl not on ta1n more thtin O 1 r· J t of in 

'Lut in ao o· • th117 ahow ti 1.m1oh a 100 percent (oompar~ !l 1th the 

· t) ·md 1 t l e uoa 1on heth8r r s1n o~p should be rd arde!1 as duJ.... 

terAJ.1.ted . Of ourte the m:..inufooturer o ject to th12, for o'bv1oua re ons . 

Alt ough t ta hove been de t v 1oue. cone~os o · to t i~ limit of 

10. 20, or 30 ~rcent of reein llow li, but non.o of thoei, n· ve ooan re-

3.l"ded:. The on 'I w:J.1 to eolv th~ oa.s oul4 be to MV th tl'N'lut'"-Ct"6p.o. 

era at• on ev ry ot\k., ot 10 p the reetn contffllt tUl 1 tr.on th r ould b 

no ~ueat1on ot dult r~tion or f~nud. 

METU,I,IO OAPS 

By ddin~ Golu le nlts of the ,e ;,.r,,, l'Mlt' 1£\ to · n utr l o'.lp ol• 

ution perci 1 tn.to ot me lUo. ao_ p 1 out 1ned. , l:' f') 1neol-

ubl 1n :iter bee uo the7 do not have a h,1r b e potn oiurn o aodiu.: . • 

Som o .... thees rMhllio i,o ps '1.V8 voey extensiv .. , 1110:\tion 1n the 

1n :uat1tie 1 tn ph:U'll'if\ot'!y. Some or th& moat import t ,. eta.llio ioa.ps cl 

their UM 111 be t tm up. 

One re t indu.1 tr1. l u e tor mot llio on. 1 e t.e ... d. ier in p. 1n t 

nd v mS.•h~s.. M, mu,ee. dno M l so"l a r us e.ic:ton 1ve y tor 

thlt r,,urpo eapeot lly hoo the <>11 ia Un tted. M ~ese r.o p h o.bt in­

ed b;y d com1-o 1n ro: :sne a oulr e 1 t'h oorm-on so 'P or by lb o vinr. ~-

~ n e or.rbon'l~e in 011'10 oid. L . d ao b ro ctd bf outle doo ~-

FQOi tior.- or t.7 u ponity1n. 11th e or 1h1t 1 :id thol1vo.oil. l t 1 

n 7ello 1•h hlte • 



in a chart Uma. 'a1e h ii.rdaning of varn1ah ia d:u.e ~ <>-xidation and aome 
\ 

. varniehe$ or japam~ eJ",, ~di~(ld rap1dq by tnei-eailing the t~ruture. 

$'1Qh varni&hos a.rG called baldng J,S.p:,nu.. In ot..'ler varnitlllos oxi&lr.tion 

ztate or oxidaticm they give up half their oxyg,en to Um oil , th\ffl take 

If we tntroduq~ into the oil &.'ld a.mount oi~ metal.Uc aoap equal to ••• 

one thoul1"!1?ldth of tbe weight_ or the · metal, the eftee,t ia very marked. 



"- 1 it 18 llkelf to continue 
'i'h-e use of too tWeh_ drier is objeetiona.ue a nee 

· . ,. d d and 1n t1111& des tro7 
slowly of course• a.ftex- the film ha& un.r ane , . 

Driers are not ,anemlly used in spirit 
to act, 
tte el.M-ti.ci ty and coherence. 

varnishes nor baklng-Jar.an•. 

ith . mixed aolu.tion or conre r and il"on, it ground 
preci1,i tating w soap a. . • · ·· , 

up with lithal"ge varnish und wax HMes to produ.-<.:o a permu.nent green 

bronze on plo.ater fig-ure a. 

Ii give a gloea to the pllint if a.d.d.e1 •.fben oil 1a hcat.e:1 to a very high 

te'4peratu.re. 

'!'ho various gr,ases on the l'l1lS!.rket ma;:, be di.vid.ed i!£tO f'ou.r JM.ln groups 

acoor..iing to the1r ch.oodcal, phy'!1Cal and mechanical ~ llOai tion. 

(1) Or "!a&e 1th alkali soaps ua1"l a~ hardeners or sol1dif1t!r& .. 

(2) GrE'taGos made with :fatt.:, oil imd lime GOapa .. 

( 3) Gre:u1es made both td th nlka.11 ond lime sos.pa. 

{4) Gr sea made wit.h rooin oil a..."'ld limt ooapa. 

kind, q1.1a.ll t:, and percentages of' the various ingredienta entering into 



lo• t -ratures, Viacoua at or:lin temper turoa but .mff'icient-

17 fluid on heating by friction. Th ~ lt1ng int of lubricanta 

pr :lpared rrom theae aub-toncea 1 1gb. d. they are therefore leas 

•u1 te to high 9 ~ s.. Lead eoap 1!14ke a cla.s::s of lubricant• lm>a 

aa •ant1-f'r1ct1on lubricants.,. 

Lubricants 1'llG.de 1th ordinary soft z.o i & serviceable for aome 

urpoa a but. 1 \ is Hoblo to cents.in a pal"t. or the alkali unfixed by 

~h1ch d~e ould be d.ono o the metnls. 

'lllero a.re soveral method& by which cloth ~ be r'1?ldez-ed water­

pl"Oot'. · Cotton and linen t:IJl.1 be renfered water ,root by ualng gam or 

gel tine oont:d.n1ng one tenth to one t1£t1eth percent of potaaaium 

bicarbonate and than ei:;po !td to the au11Ught. The gala.tin beeomea in- -

soluble and romaina t1 ly t1xad to th~ cloth. 

Aluminum soo.p has also been used but when cloth 1:a terprootad 
'I\ 

by thi • method, I found that the aoap ~a• prec1p1 t ·o.tod within the cllotb 

and not a:,plied to 1 t • aluminum aoap solution. The dloth to 'be "!"SD­

ered waterproof was i'lret pa•aed through a wlution or alumirmm sultats 

di aaol TC! 1n cold water a.nd then through the so9.p solution. 1l'hi• g1 w1 

ri ae t.o the romation on t. 1e cloth o!' an lum 0031>. Th1e e prin-

ciplo 1a emplo ed tor coating D".otallic au.rte.ces •h1oh :ve to m.th stand 

consid.ero.ble h~t. 'l'he metal i • d.1:ppei in soap solution d then pre-

C ipi ta.ted by mn 1101-ution. 

C ent 1 a rend.ere aterproor by ad,:Ung a l.w:I tu th cement before 

mixing th e . · nt And then tro· ting t.llia mixture th aosp aolution and 



thue the ~umimu eo ia pr c:inlt ti,d tb1n the c nt r · ering it 
-

ate roof. Alum tbua ad,.ed in po· ered om to tho cement :\Cc. lerat-

ed the t 1ng of the cement . Using ten nn t enty p re nt oof t ooap 

solutions the set m.a accel rate and inere. d d1rectl • the 

cent of aoap p?'eaent. '!'he ddition of al mid ap in some ea.sea gave 

hi her at .ngth te a fll cially o t co rse c nt . Tho peraeabil1t7 

alao a.a reducel . (l) 

tallic rain oape na.v be pro nc d by double decompo&ition of 

ot aium b,1drorlde resin o and tl. soluble met llic salt . From these 

good v rn1shee o obto.ined d such soapa are u ed t.o render papor and 

c rri e covers o.terproot. 

There are several kinds or aoa.p prepo.r tiona hicb are ua d as di a-

f ct te and in hnrn.ec;y. Among these 

bolized. n3t,htba. and font.al • hydo i,oape. 

be mentioned tho creaol • car..: 

rr. Je th alkali mato.la n.nd napht lie acids. 

The follo ng ill aho~ he d1a1nfoct1ng pO" er oft 1a eoa,p : Th cboler 

vibric hen xpos0d in l aa than three pereont oft so i1ere ¥111 d in 
0 

three houra; aix. )ere n killed t ,biod und t'our percent Jti 1 :ed( t ilh].ococ-
( 2) 

cu • Forrr.al :.yde llttd rasin aoap 1a a id to be au:p ri r in gemel al 

v lue to th& otn r aapon~eeoua d1s1nf'ectant•. 

There 4oea not. en:. to be rrnch d1!f ronoe in th 1 int ct1ng ower 

or ordinary on enrbolize eoop. !he dis1nfedting po er 1• not ~ete ened 

(l) Chemical Abstr~ta 1912 Vol . 6 P rtl, p r-e :382 Influence of aoap and 
alum on c m nt . 

(2 Di infecting po• r of naphtha. $Oap Dz$vagovi u:1,1 and Stepnnovo. ,Arch. 
Sci. biol. 14. 283-303 



by free alkali present and the phenol soaps hich contained no~ 

free alkali are auperior to those hicb have alkali in excess. 

!here is a metallic soap however hlch is very effective as a die-

. infectant and that 1-s a mercury aoap prepared by mixing soaps w1 th an 

alkaline salt of a complex mercury e\'lbsti tuted earboJeylic acids of the 

aliphatic or aromatic aeries. The organic compounds of mercury are much 

to be preferred to the inorganic as they are no infuri?ua. 

A colloidal copper eoap sprq is perpared by dissolving 500 grams 

~f copper sulfate in 50 liters of water. Dissolving 2 kilograms of aoap 

free from alkali in 50 lit~era of water . The copper soiution 1a then 

stirrei in the soap solution. It 1 a beat to u•e rain water in making 

up the solutions and the soap should consist largely of sodium oieate 

containing a ltttle sodium stearate to prevent colloidal aolu~ion. The 

sprtq 1 e a bluish green opaque liquid of constant low surf ace tension. 

If it is centrifuged for several houra or allowed to stand for five 
{ 2) 

months no sedi ent was perceptible. 

Dr. 11. I. Jones and Bobert Du Bois discovered that sluminum aoap 

precipitated from a aolution of ordina.ry soap by a solution of alum 

as oluble in gasoline . This solution is an excellent preservative 

for eggs. The eggs are i pped into sulfuric acid and then into the 

80 solution. en treated in tbi a manner •. the eggs could be preaerv-

eld for many rronthe an to all appearances wore just as fresh as when 

firat treated. 

(2) Vermorel and Dantony. Compt . rend.. 152, 1263-5 



A medicine ror use in the treatment ot anemia is formed of iron 

stear te or other iron soaps dissolved in stearic acid or other soap 

fonning acid. Calcium aoap a.re simUiarly perpa.red for use as a 

mediCSILent . 

A large number of fabrics which had deteriorated in laundering 

were examined. I t was discov~red that metallic aoaps had been deµos1t­

ed on or in the material and caused t he material to rot as they acted 

(l) 
as an ozygen carrier. This brings out the importance of ueing water 

and soap free f'rom metallic salto especially i ron aa.lts. 

Arsenic ooaps compos .... d of potaeeium arsenite, soap and canphor 

have long b en employed by ta.xiderm1 ata for preservation ·or skins or 

bi rd.• and amnal a . 

Sodium arsenite is used tor preventing i ncrustations in steam boil-

era. 

A compound known a.a "lend plaster" is pr ··pared from oli Ye oil and 

lead oxide, and is known as porous plaster. I t is especially used as 

a carrier of substances Ni th medici nal pDOpertiea. Used greatly in 

medicines or as medicines. 

OOtUBILI 'l'Y OF METALLIC OOAPS 

The odium and potasaiwn soaps of almost any oil or fat are read­

ily oluble ln cold and hot a.ter and alchol, but the :aoaps or the heavy 

metals a.re characterized by their insolubility in water. There i s no 

one hydrocarbon solvent in which the soaps of the heavy meta.ls seem to 

be soluble, but the solvent variea Ylith the metal . 

(1) C. A. ·1tehell . Mat . Grassea--31 0-1 . Action of metallic .soaps in 
Laundering. 



Lend soap itb linoleic acid goes almost completely out ot so­

lution from ,all petroleurr solvents in lees than ono hour . The nickle 

soaps separate out in scvaral days. The iron soaps go into solution 

and increase in eight (di1e to oxidation) . 

Aluminum soap is solubl in benzine, oil of turpentine and gas­

oline. 

The oleatea of calcium, magnesium and iron issolve in glycerol . 

Ammonium oleate 1 B readily soluble in ater. Bariu.m 1 a insoluble in 

water, and difficult7 30lu~le in boiling alchol . Magnesium is solu­

ble tm alchol anJ p troleum wpirit . · Cupric oleate dissolves th a 

green color in all proportions of alchol, ether and fixed oils. Lead 

is soluble in c:1,l cJ,•l :'llld ether, e&J,Pecially when hot . Zinc 1 a soluble 

in carbon b181ilfide and petoliurn pirit. 

AN ALYS!$ OF OOAP 

There &r9 cer tain charactariatics a soap ma~ have in order that 

1t may be classified with the beat grade or soape. 'rhe7 are aa tollowa : 

(l) Greasiness to the touch. 

(2) Mu.at be readily soluble in w ter, forming a viacid solution 

hich on agitation yields a tanaeioua froth or lather. 

(3) It must not crystalliae out . 

(4) Readiness to amalgamate vi th Dall proportion of hot •ater, 

into a homogenous suhat...nce lf'hich on cooling scta into a. Jelly or 

paste . 

(5) Must give an alkaline reaction. 
• 



(6) Mu.at have an acrid taste. 

('1) There ma.st be no ddpr Gf the oil used. 

All soaps do not contain these nooeaaary p-r,opert1ea~ and some are 

highly adultorat~d with water, silicates, tale, anli often· time-s haim­

ful impurities. The adulterations and the, true composition of soap 

mq be determined by analy-ei • ~ 

First tbe estimation of the ainoun of water present is 1mport3.flt . 

There a.re many method.a for determining this. One Vi3ry simple method 

ia to cut the soap to bs tested into &having&, weigh out a. defini te 

C 
amount and expose to the temperature of 40 or 50oc. care boing taken 

not to melt the aoap. When dry re-Neigh and the loss in weight is the 

amount or water that we.& present in th~ sample. 

The beet method was devised by R. M. Fi tzpa.trick. and 1 o a,s follow$: 

In a. 200 cc. conical flask one gram or sample is weighed and warmed un• 

til the soap i df aolved. The solu..Uon after codling is til tered into 

a 20 cc . of ab olute alchol . The pa.per and. residue are dr1e4 end weigh­

ed/ The .f'il trate ia allowed. to cool and 5 grams or anbydroue sodium 

sult'ate added. The flask ia stoppered and: allowed to stand for twe-lve 

hours. Solution 1s t hen filtered. into a. weighed con\ al tlaak. The 

sodium w.lfa.te in the flask and on the filter 1a washed with warm 

abso.ute ·aiehol. The alchol t• evapora ted on a water- ba.th . and t h:e soap 

dried fifteen minutes in a steam oven, th en collled and weigbed. This 

weight and th a weight or alcbol insoluble, residue subtracted from the 

• 



. ei .ht of tho soo.p taken give the weight or ater. A nece ary ">0 

point to obs rve 1c that he olation beforo dding dlu sult te 

d (1) 
oea not dopoeit any oao jelly. 

The ro ortion of ·vatex- .1n ao p Tari a greatly. ln the oo­

ealled •dry eo pt", end 1n aome or t.h-:, beot kind ol curd a.p it does 

not xeeed lG to 20 -,"'rcent, ;,hile 1n 1nr~r1or eo pl made fr cocoa.­

nut oil 1t OOI:"£t1 a reacn a 70 to 80 porc~nt . 

By tro ting tha dry soap , 1th p troleum ap1rit uneaponHie fate 

or fTi.:e f~tty c1da are d1a\!01V d. Insignificant pro ortiona of un-

a pon1f1 1 matter neutral to fix d oils alao be found 1n the 

the trol~ spirit, an, nitro-'benzena anJ eeaontinl oila uaed for 

scenting the soap 11 ab80 be dia olv d. Tho residue fi:,om medicatod 

aoopa may al eo contain meto.111 c oli,atec and f rl)e e rboli a and er sylic 

3C1da, t~•l nnd hydro~arbon3 ,.u~h a v el1n~ and o he~ n utral p$trol­

eum and t products. It tho solution cont:uning these wb taDC$S be 

ev~or t .d down an the residue indicll.tes the de8irabtl1 ty of rther 

exarr.ining H than teate for heavy matnla, f~tt1 ae1da d unsa.ponitied. 

fat may be ma.de. 

'The portion of th aaropl. not volatile t 100° and ineoluble in 

petroleum api ri t really conati tut.es tbe sonp proper. An .aqueoua o­

lution of th 

1 lfu:r1c acid. Nl't.rie .,\Cid is pre!orred by omu beca.uao it enablea 

one to detarmin he 1ulfa.t s ti, br-..r1-um ehlori e in oni, portion or the 
., ' . c • '/ o \. '- , ?-\.. 1. C:, h e M.\ ~ 1'- \ I\\, s. \ -,.. "- <:..-\ s. ' l C\ I 2.. f'l f 3 l. . 

(1) £~+;MA,+; o N of 'N />,'TC.y- '"' .;:>a i,;.\ • 
R, M :;:;+zJ "'+.,\.JI...· 
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filtr te chlor idea n'f &i l vor n1 tro. to in other. 

Tho . thod or attpc.ro.ting the 0111 l er of fa.tt7 Mid• tram the 

tr:o t:e..llo" or pa.J.m 011 1 Ute Uboratei ra.tt1 !l.01 a tol1d ~ell oold t 

: lr,nmtad 1th th~ mi,lted w :t , anJ on. cool1n a. "'1ru coherent c l is 

for d :;hlch m.::i.y be , ... t once ipeJ d ·e1 ht,d. . 'M.u, ci "'ht ot •:~:r. d1ei 

baing liuct i1 trom that of the cake , th~ .•eight Qt the orud f'B-tty o1 s 

fa .. ~du.rd - l l1 nll 01· coui:·ue u.- i~ll•!.1;1~ .. -.t.t.i; ?:'tu$ . :.!fl;f:ildi ~ion 1t 
: .. , -:: .. ~ .: ... .... , ... · .... · .... 

c-0ntaiu sodit.1u1 cluoriu.c,~ o,lu1>1, ~;t1.-~t1. 1 g~:~~t-!)l,:':~WJ{ll" t dox-. . . . . . . . . . . . ... 
--c •• • •••••.: :•. ••••••••• • 

tr1n , et!lrob. g la-c1n (.llld dth ' r , .. tter~·. Yo the do.to,;tion of th se 

it it necJttalk ry to ""ork on uaparut$ liquot i,:iortlons o! tho uo ... ut1on. 

The iso,liun. c lo.ri.1 ,~ bo Jet t•m1na·l t y Utr ~ion .1th acinonral 

alp1 u te . 

t,ver thoy m:i.y b doter 1n d by 1 tr ting i th t!Ul • r1 atk.o.l.1 eoltttion 

vl(I mr1·1 

.......... .-.,1 and Mechanical C.....­
Librarw 

AUG 25 193(1 
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using phenolphth..~lein aa :m 1nJlc. tor . 

Glycerol ico.y exist in o p in v r1o.bl amount&. In th& absence 

or sugar 1 t WJ3. bo determined rl th consid ro. le oocurn.cy by tb!t per­

m.m snate method . When glycorol ia present 1n eoflaidera.ble amount 

in eut..p, X kowi tach makes th · determ1na.t1on b:, 41.saolving it 1n 

water, tt "" r ..... ti-ug the fatty matter ii th cl , and filterinc, ot'f. The 

t1ltr t is th n neutralhed th barium carbong.te and boil d down 

to th con 1 tency ot syrup. 'l'h residue 1& than xtr:icted ;l th a 

mix ra ot thre~ 113I'h of 95 percent alchol o..--id one p rt ~the,r • -the 

lcholio aolut1oh iltsred and evapor~tod on the water-~ th to amll 

bulll, md finally dried under :., dess1c tor . Th glyo rol in the re­

sidue rt:J3 be determined by the acetin method. l!be pr ence ot sugar 

renders the bov method holly useles3, and one of the plans describ­

ed. bslc»'f mist be 3-dopt d. 

Sug r is rarely presant in tr-m1sp:l.rent "toil t oap•• but in these 

1 t isomoti ea exists to th ext:mt of 20to 30 p rcont or the entire 

weight , or in ~ pr0portion pproa.ching that of t.he ~droua so·p pro­

~ en t . Such oap 1s sometimes sold tis gfycorine soap, though "holl,7 

destitute or glycerol. ( l) According to Donath and Ma.yrhoter(a) the 

determination of sugar :111.d gl7cerol rfm3 be made y 3.ddin to the so­

lution elclred lime autfie1ent to combine 1th the .-uga.r and 

qu'lll ti ty of abed and igni tod sand, boilin down to the consi tone:, 

or syrup , ptlve!'"ia1np, the 1.:ooled residue nnd xha"' ting it in clo ed 

vessel with 80 to 100 cc. of a mixturo of equ~l pa.rte of ether end 

ld'hol . The glycerol ~111 paas into solution. ani :i.fter c :utioua 
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ev~poration of the solvent, fll3l" be determined b7 the acetin or oxi­

dation process. 

Sugar mey be determined by Fehling'& solution after inversion 

without previously separating the glycerol but the solution should 

be dilut, and the boiling very limited in duration, or the glycerol 

will probably c~use some reduction. 

To determine the alkali in soap a method devised by c. :rope ia 

used. It is a.a follows: Two graims of the soap are dissolved in hot 

absolute alchol, a drop o-r phanolphtoo.lein solution added, and carbon 

dioside passed in till any pink coloration 1s destroyed. The liquid 

ia then filtered, the residue conaisting of total impurities. washed 

~1th hot alchol, weighed and then titrated 1th decinorma.l acid and 

I!'lethyl,-orange to find the alkali not existing as soap. The aloholic 

solution i evaporoted to dryness at 100°, and the residue ot dry soap 

weighed when constant • . It is then ignited gently, treated with water, 

and the solution ti tra. t•d w1 th decinormal acid and methyl-orange to 

find the a lk· 11 existing as soap. The dltference between thia and the 

total residue before ignition gives the fatty anh,ydrides whidh mlllti­

plied b7 1.03 giv a the fatt7 acids. 

Organic matter, such as starch, dextrin gelatin and so forth may 

be detected bT special tests, but their recognition is more eo.e7 and 

certain if tested in th~ matter insoluble in alchol. 

Attar drying and weighinp, the residue obt.,i na -3. at t his etaae a 

(1) A.H. Allen, Commercial Or~a.nic Analysis Vol 2-ptl. pp 288-89 
(2) C]llit. f • .Anal. Chenis 
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minute quantity of it may be examined under the mieroscope by which 

many substances will be revealed by their characteristic structure. 

Iodine solution will color starch granules blutl and render them more 

distinct . Gelatin is teated. for b) meaha ot tannin~ If gelatine be 

found., it is bast d-etermined b) treating another quantity of. the soa.p 

with strong alco~ol and applying the KJelddl mathod to the residua. 

Gelatine con ts.ins about 17. 9 peroen.t of ni tr(?gan . 

The ot.har pa.rt ot the aqueous &olu·t1on of · the residue insoluble 

in ak~)t-ol should be rendered distinctly a.eid with ~drochlorio acid 

and evaporated. . A slip of tumsric pa.per sho1lld be immersed. in the 

liquid towards the end of the operation and allowEtd to remain until 

the eva.poration is complete. If a borate be present the paper will 

become brownish-red in color. and will be changed to gre~ blue. violet 

or biack on addition of caustic soda solution. ·The residue 1s treated 

with hydroahloric acid,. iva.ter added and the solution filtered. The 

residue of s1lic1a 1a washed, dried. ignited and ~eighetl. 

Tb.are mc.y then be some l"esidue ,vb1ch has not been dissolved by pe... 

troleum spirit, a.lcol,ol and water. It is not always nace3sa.ry to teat 

for this depending of course upon the amount and the nature o¢t. In 

:;.J this red du.a. 1a likelJ to be found insoluble organic matters• suoh eia 

saw-dust, bran and ~0-dy filter from oatmeal, mineral pigments and. eo.lor­

ing matter,• a.s red ooh.Ire, burnt umber, red lead verm1ll1ont Scheile' s 

green, chrome gre<m and ultramarine; mineral rorit t ers Buch aa scourera .. 
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eand, powdered quarts., pumice 1311d lnfuuori&.l ~ti:1.- mineral matter• 

such a:e adu.ltertlnt.s or -0 tl.llbla•"• china. clq, barium eulf'a.te, chalk 

cmd whiting. 

EX:Plmtutm.. 

Before preparing metallic soaps far stu47. soaps uaing pr,ta,saium 

lJTdroxide- and d.1ftarsn.t oi le and ~..c-1• were ma.de. Jfhese eoaps wen 

ei-tber pm--e oleic acid or c-ottonooed oil ooapu. no 1%11.xturo of o:lla were 

u1utd. a.~ the commercially pr,ypar-stl soaps v1&ul4 tHtl""ff that parpoae jtutt 

as wall. Tliaso .l~ eoaps wero prepsred so aa to lmve w• ectandard 

soap "4th which to comp:,.ra the properties 0£ ihe various matalllo soaps 

preelpittt.tf,4 trom eommeretu.l. soaps. Mt.,r e~ing the metallic SOD.PtJ 

pr-eeip1t.:lt-ed from ·p,.re ooap uolutiona .sad those from some of' the commercial 

scape 1 t ~ foucd that the ~reia.lq p:r$pared soap nol\1.Uona could 

be uee.d ju$t M well ?:18 the p-ra oleic and Pl',lm1 tio B.Cid soapa-. Ivor., 

and Castile soaps were decided -upm, as the b-etJt from which to pretpare 

the metallic eoaps -tor atttd1 .. 

First soap using pure -ateario a.aid and potas:silD bfdronde wa• pre,,­

pare4-. 'Ihe fonml.a tor staanc acid is 1! c18 n35 o2 an.d its molacular 

•eight 1e a:J4 ~- At tint 1 t - was intended to uae, an a.mount of stearic 

acid equ:11 to 1ts moleclllcr weight but stnc.e its mollculer weight waa 

so hlgh anq one tenth of :1 ts weight •• uaed and also one tenth ot the 

rnol~ar ·weight of potncsium }qdroxlde or 5.61 game. The i»ia•udum 

b;rd.roxid.e was dissolved. in the lust amc:n:mt at a.lcohol ponible 'b.,. 

tore being Addad to the ste;.t.r1c a.cidi. 'l'Ae mixture o.f acid and po-

tassium hyd.ro,:1de was thel heated until oompleteq sapon1!1ed. It 
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was found that more potassium bydrolrlde, was necessary to complete the 

saponification and so more was added until the soap had a sharp taate 

when finished. The final product was a pure white compound, not sof't 

but firm and readily soluble in water and forming a good lather. 

Potassium palmi tate was next prepared. Coco-nut oil which is al­

most pure palmi tin was used as the acid and potassium eydroxide ae the 

base. Its formula is c3 H5 (oc16 n31 0) 3 and its molecular weight 807 

grams. Of this only 20 .15 grams were used as even only ten th of 1 ts 

molecular weight was too large an amount . As bef'ore an equal precent 

of ·the molecular wei ght of potassium bydroxide was weighed and dissolv­

ed in alcohol. The two were stirred together and heated until saponi­

fied . The heating was not carried out over a water bath so it was 

necessary to stir the contents of the kettle almost constantly to keep 

the soap f'rom scorphing. More ,POtassium hydroxide had to be added be­

f'ore the acid would completely saponity . The soap formed was white 

</but not such a clear white as the ,1potassium stearate soap. In alcohol 

solution it appeared op3.qu.e and jelly _like whi l e the pot aBBium stearate 

wa.s more solid and was simlia.r to vanishing cream. Potassium _pal.mi tate 

was readily soluble in wa.H1t and formed a good lather. 

Potassium oleate c17 ~ COOR whose molecular weight is 282.3 

grams was then used . One tenth of its molecular weight was weighed 

out and 5 . 61 grams or potaBBium eydroxid.e . The alcoholic solution or 

or potassium eydroxide was added to the acid and the mixture saponif'ied. 

Potassium }$droxide being added as needed. The soap had a yellow color, 

was very sort, and when put in alcohol 1 t made a brown solution which 
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waa quite different from the other two soap• but more like Un.seed oil 

soap. 

Linseed oil or linoleic acid c18 J!32 02and potassium eydroxide 

were saponi:f'ied. Molecular . weight of the acid is 252, 2 grams but only 

25.52 grams ere mixed with 5,&l grams .of pota&eium hydroxide in alco­

hol. l!hough alkali was added ,mtil the soap had a sharp taste and as 
completely aapon1f1ed. The potassium lineolate was a dark brown firm 

soa.p readily soluble 1n wa•er. It6 alcoholic solution was very 'dark, 

· almost black and rather syrupy in appearance. 

Oottonaeed-oil c17¾1CooCH2 was next used and 

Ci17Hz1 COO ~ 
,, I 
I t::1.,:a35000 CH2 

1 ts moleoula.r weight being 8'78 only 292 grams were used. A larger 

amount was used compared wi'.-th th-3 others becauae this soap was to be 

uaad more ·tor the experimental work which follo ed wh1le the others 

were only to be used preP4ring standards . A large amount of pc>taasium 

eydroxide was needed to completely saponify the soap. The soap waa 

aoft,. but not liquid,,ot a coi.sistency between a liquid and a jelly-. • 

!lb.is soap like the other soaps had a etron_g odor of the oil used in 

· 1 te preparation, The od.1>~ of Qle1c· ao1d, linole1c acid and ~otton 

seed 011 soaps being very unpleasent. Cottonseed oil and sodium~­

droxide in alcohol were also sa.pon1t1ed but the soap when finished 

aa dough like and rather stringy so the pota.saium eydroxide wae used 

tor e xpermenta.l work. 



In thia pln.ee migh aleo be mentioned th& an::monium and lithium 

aoaprl hlch were a.lso prepared. In, place o! potassium bTd.l"oxide, 

ai:rmonillnl bTdr<>xide was substituted, alcohol and ole1a acid · ere add­

ed to it and heated for some time~ Th<! soap was dark bro , smelt 

strongly of amnon1a. and w s an excellent detergent, of consistency 

of vasel11'1e and readily soluble 1n water. .Ammonium atearate at first 

wa white and mor$ ceystalUne. On standing several monthe the odor 

or amnonia disappeared and the soap took on a yellow tinge and became. 

brittle. When a piece w;.1.0 moistened ond rubbed betwe,n the bands it 

did not lather • 

.Amoonium palmitate w a pure white, and when rubbed on the palm 

of the band felt smooth and soft. After standing for the aame length 

of time a.s the oleate it still retained its white color except on the 

top where it had become quite yellow. It did not form a lather when 

pu.t in a solution. 

The failure o i'orm a lather readily waa one character1atic of 

these sos.pa yet they possessed detergent properties. One interesting 

tact noticad was that- cottonseed oil and linseed oil w1 th amnonium hT­

droxide failed to sa.r,onify and no soap could be made when the oil 

alone vra~ uaod. 

Lith1u:n bydroxide (mad.a by dissolving the metallic lith11lm in 

water) and palm1 t.ic were mixed and heated until saponifieatian took 

place. The re-aul ting compound had the appso.rance of . yal low laundry 

soap and the consistency of thick cake dough. It did not la}her r dily 

in water· .:>ut had. cleansing properties. The high coat of 11 tbium would 

b•, the great disadvantage vf Ha being used c.ommerca) 1.7 1n at-1 vrra, . 
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After ha.Ting prepared these pure soaps for reterqnce the comn:,er­

cill.7 preps.rod so3,ps were obtained and solutions made. Solution• ot 

Ivory, Kirk's Plake White and pure Caatile soaps were mad& an'1 these 

solutions with the solution of soa.p prapared from cottonseed oil, were 

used in preparing the metallic soape. 

The metallic soaps using cotton seed oil v,ere tirat ma.de and studied. 

To a solution or the soap W!.lS Adde:d the various &a.lt solut1on1s of the 

metals. The :first metallic soap ~as prepared by adding chromiun nitrate 

to the solution of cottmseed oil soap. The soap !ormed on the top, but 

stuck together and 1n order to separate it from the under solution 1 t 

had to be filtered. When first prs:po.red it was a. light g~esi but on 

standing tor a dq or two 1 t changed c<>lor and bec.sme dal-k and mo" 

brittle showing tba.t tho soap ha.d oxid12ed as was true of ~11 the metallic 

soaps from cotton seed oil when exposed to tho air. The reason for the 

soaps becoming brittle is beeauae oleic a.aid as well as l1noleic o.cid is 

an unsaturated compound or as the7 a.l!"e called "double bonded o.oids" and 

the double bond~ OP«l up and take on other •lements t.n this ca.a oxygen 

and then become saturated or a hard substance. This charucteristic fact 

11 made use ot in using these as d17era. When metallic soa.ps are used 

tor this purpose it ahakl.d alby-e be a soap trom some unsaturated a.cid 

as oleic or linoleic but such is not always the cnae but metallic aoapa 

from other oils a~d saids are used and then the Mrden.ing or Tarnish 

or paints 1s probabl.7 not due to the kind of soap present but more to 

the oil 1n the vamish. 
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In preparing the soaps, approxima.tily the same volume of soap 

solution was usod but varying amounts ot soaps were precipit~ted down, 

chromium gave a. var, small yield ot metallic S08'P· 

11no chloride was uaed to precipitate zinc soap it was a white 

&oap, and · the soap formed could not be taken otf the top but had to be 
-

filtered in order to obtain it. The zinc aoapa are used commercially 

in preparing salves and o1ntmen ta a, they are aott smooth soaps and 

when rubbed into the akin d.isappors a1m11-ir to lanolin . Ther efore 

zinc soaps from several acids were prepared.. That from Ivoey wa.a pure 

white and powdery and too dry to be of ~•\1 ue a.s a. ea.lve . Tlnt f'rom 

cottonseed oil and pure olea.te 11atur<\!).y ;irere a.lmott identical; withe 

exception that the cottonseed soap was more yellow. :Both were soft 

and vanished when rubbed into the skin evidently the zinc soap from 

ikeuc aoud us tge •ta• used in ointments ad salves . 

Iron sulphate preoipit~ted ths ferrous soap which had the cha.raoter-

1stio color of iron and like the above soap had to be filtered in order 

to aeour the eoa.p a.a a ma.H . On standing it became dry and brittle and 

almoat black in appea:taoe. . 

Soap prepared with tin chloride wa• a white soap and formed a. lump 

in the solution which could be removed without filtering . 

Antimony ohloride formed t\ tine hi te powdery soo.p which wa.a ditficul t 

to collect even when filtered as it readily passed thru one filter paper. 

Calcium soap was bite and the yield waa large . When exposed to the 

air 1 t became ha.rd and yellow and not readily soluble . 
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lr enio chloride when ·dd d to soap solution oame down a• a 

eticlcy: ma.es ll!ld the yield waa Ro erno.ll tmt on ata.ndin~ s f~'l d.n.ya 

there 1 a01).roely enough to to sa.ve as a aample and several volume• 

had to be precipitnti,d. befor~ enough soap was obtained to put in a 

small s31nple bottle. The reason for the small yield is tha.t the sop 

i s so soluble that it did not come out ot olution as a precipitate . 

When copper sulpha.te w~• ueed to preoipitate the copper sonp,the 

soap as forrned a~ h~rd msss and could be removed with the fingers on 

.md excees of ut.,r squeei"d out. Vlhtm dry 1 t wa.~ a very dark reen 

nnd r semble orqon pene1la. 

luld to be filter d to remove the wnt~r. 

Le~d n1. trate aeerned to give the beat pree1p1 ta.to •vhich ~vo.a easily 

rc,moveJ. in a lump and the yield w s fairly l rge. It wa. 

yelloi:vish ,oap. 

hite or 

Silver nit~ t R ve a ~ood yield ot a grf\11ah sonp uhich on stand­

ing bec:im dlil.rk. 

l1iokel sulph,l.t~ gave fl.lky Ur,-ht pale green soap • hich h~d to be 

filtered in order to bs colleotod. en the soap w~ llowed to stand 

1n the ir for eever~l days todry, it became brittle mid d~rk green. 

Cadmium nitrate add.ed to soap olut1on formed the '>IOa.p n.s ~ whi to 

lump on th s 1rr1n~ rod and in thte way w~s removed. The yield wa 

Bismuth ni trata gave euoh a sm:111 yield ot metallic soup tha.t 
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when it had stood a. day or ao in the aix- that 1 t n.lmoat disappeared . 
snd similar to the arsenic soap eevsra.l a.moun ta had to ma.la in order 

to obtain emo h to het a ~o~d esmplo . 

Mercury nltrat• formed a eoap ~hich w~s a f ine white powdery sub­

$tance, mioh on standing became grayish blaok. 

Cobalt nl trate formed light pink soap whioh on standing become 

dark green and brittle. When put into solution it gave pink oolor . 

Yield waa ver1 small . · 

Mongan•• eulpb.ate gave a soap hioh f ormed a ~hi te lump on t he 

1tirrin~ rod snd hich on standing became darker 1n color . 

'Barium und strontium sou.pa were similar to t he calci"urn saoap-­

were yellow and bad the a.ppe ranee of yellow laundry noap. 

The ferric sop was a d~rk brick red wbioh darkened on standing . 

Al r ge amount or soap was formed from a r el a tively small amount ot 

so~p solution. 

t~esium chloride ~ ve a white eott powdery soap. 

Th9 above soap with cottonseed oi l all beoame dq and brittle 

on standing imd man1 of then changed~ great deal in appearanoe . It 

ie from this clasa ot soap• that the metallic soaps for diriert in 

p .1nt1 and va.rniehe• ro obtained. 

The 1ame metallic Bal ta wsre used to br1ng down the me hl lie soaps 

wi th Ivory and Caatile soap eolutione . Their appearance in color and 

conoio tency ~a.ried, however . The metallic soap• sue~ as copper and 

iron from Ivor1 had the color ·obara.cteristi~ of the metal but lllU.Oh 
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lighter than the &t:\.IM metallic soap from cottonooed oil . The soaps 

from Ivory were much more dry und powdery than thoso from oith r 

Co.atile or C4bttunfHu~d oil 110 pa . Th C~stile hovover resenibhd 

those rn t.!.i.llio oa.p,1 1.1,~de fDo pure ol ic acid wh1l , tho Ivory re­

ueinblsd t11ose frum pure stea.rio acid iO th co:r.werci:l.l coo.pa ·1ere 

usad in.te~d of the pure soape. 'lh~ ferric, nick l,oobult and 

etrontiUln werefroin oe.stile were not dry nor powdery but amorphous 

an soft. 

Along vii th the. wat llic ~oaps discuae above nd.ght be mentioned 

a.luminur.il soap . The so p being so ru.uch more important than the othera, 

ainoe it wae the princi~le ~o~p studied in the exp$rimental work a se­

parate section is givan to it . I ts poculiar properties gives it an 

important place among the met llic soaps. I t seemed to poseea pro­

perties different from the rest of the metallic soaps and t hPee seem 

to place it in a ol ss by lt$self . 

Aluminwn soa.pe were prupa.red from the sample• or pure soap made 

previou• to this and their separate properties wil be taken up. 

Pu.re potaaaium ,tea.rate soap was put into solution in distilled 

water hated ond a solution of alum wus added to it . A pr oipitate 

of luruinum soap w a at onoa f orrni,d which .d i d not ad.'1ere tut was rather 

a fine whi te pr cipi ta te. 'l'.Q remove l t f'l"Ol!I the BOlution t t as ru-

tered by uot1on filter . When dried it ~PP a.red as a white dry 

granular n-iaas . 

Pure pot asium oleate solution to which an alum solution had 



46 

been o.dded gav ar1 aluminum soap which was exceedin_;ly eticlcy'. It 

did not come down as a granular precipita.to like tn~ rctco.:r:ate but 

lompeci together. and fortn~d on the top ·md could eall-1ly be sk:irmled 

uff. 

Alw.ainu:n ~oap from potaa.aiUJjl lin,olea.t~ wa.a dar;.c 1n color* not 

eo sticlcy a& t.he oleate ;:md resembled that ot aluminum stearate, be­

ing grnnular and ru.ther dr7. 

Aluminum p 1 i tate aa forraed on the top of tbn solution when 

~l um o lu. t1 on w·ts 3.ddsi to po t.J.aal 'Ulll po.lnd ta te. It· ga-';berad in 

lurnpff 31:'\d (:O d be removed w·i th the fingers or b)" a et1r-ring rod. 

It was a Gticky • dough like mo.oa . 

Cottonseed. oil soa.p solution h:\1/0 .n.n aluminum soap which wa.o 

w1m1l to that prop~red from pure potaosium oleate. It wae a thin 

stick,y so.p . A~ thi, oottonseei oil soa.p v,a,e a. ohsa.p aoap nnd since 

in l"JP• ranee d ooncistcmay i ta aluminum eoap is the san1G ai that 

from _pu-r, ol ic uold it wa.s usGd in laoe of the latter. 

A m.. ll :;-aount of o.ornoniUJT. hydro:dd~ soap from palmi tio ti.Cid a 

dieoolv&d in d1ot1llod water and to th~ solution, a lUJJ-.1num eolut1on was 

u.d<Ud, there W~ !l "' fluky whit$ :E,recipita.te of aluminum soap, It wa.s 

neco o.ry to lil ter this to obtain thn so p :md wllen drieJ. 1 t wa.s a wbi te 

pONdery ub~tanee. 

In a solu tion of th<9 ,1th1um oop.J), aluminum soap was precipitated. 

It was a doug~ yellowish mass which adhered to the atirring rod and 

voey mu.oh resembled the alumtn\llll soap precipitate from Ivory soap. 

These above aluminum soa.pa wero prepared merely :tor reference and 

to see which comnerical aoap would servo the•~ purpoae . It was tound 
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that the Ivory soap gave an aluminum 803.p which was far ahead. of that 

from the pure soa.pe a. it wa.e tom d on the top of the solution in a 

tough dou.r-;by ma.sa nnd oould be boodled w1 th the lea.o t trouble . FU ter­

ing "ln.B not neceBSary :is a. ~r•at deal of the tar could be removed 

from the soap bf squeezing, When motet it roaembled thick bread dough 

and as e elastic . When dried in the air for any leftgth of ti• or 

eyen in an oven it become more powdery but atill. rfttained its SUlmi' 

fe-.tl1ng. In the exper1.mente that follo ed when aluminum soap wo.s need• 

ed the eoap frQtn Ivory solution was used. The reason that Ivory aoap 

hae the roperties that tt does, (that it forms a metallic ~oap not too 

liquid. like cottonseed oil ·md one not too dJ7 like the Kirk ' s Flake 

White oap) is bee uue the oil uaed for niaking the Ivory soap is cott on­

seed on V<biah ms been hydrogsnated, Cotton eed oil is an unsaturated 

oil and therotore one of the softer of l1 quid oils but it may be harden 

ed. or f! :tde some vllat h.'.u'der by l)Ydroeenll tion, bee :use 1 t 1 s so hardened 

mclces 1t tb 1dec.l oil for so~p. 

Th~ lwninum l30ap from Kirk' Flak., soap s gr:mular and 1n appea.r-

a.noe resembled. round meal. It wat almost identical d th the. aluminum 

soap fro :mire stea.ric acid which showed thii.t stea.r1c acid was the, prin­

ciple a.aid in Kir •s Fl ake "hite soa.p , lt was neoeeeru-y to tilter ott 

the aoo.p <md b~cau. e of this 1 t was discarded in the e"tJi)erimente.l work . 

Cast11~ soaf made from pure olive ~il gav• an aluminum soap wbioh 

we.a ~ a!11.l -ce.tber st1clq . The high cost ot the oa&tile alt3.p t . 

once made it impracticable tor experiment~l use Md for oommerci l use 

as well , 
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SOWBILITY OF SOAPS 

After prep&ring the metallio so~ps 1t w~s then neeca3ary to 

find a solvent for them. Not all of the metallic soaps were tried 

only those which seemed to be the moat promising for commercial use 

or experimental work. 

The following metallic soaps peecip1 tated from cottonseed oil 

soap olution ere determined. 

C~lcium was practically in oluble in gaaoline, and alcohol . 

la.rium wa.1 Jutt alightl~ soluble in gaaoline and ether. Col-calt aeem-

ed t o go into solution in gasoline when solvent was hot but on etMd­

ing i t ~•ttled out. The terric soap could be diasolved onl1 slightly 

if a.t all in r,aeoline 1 ether, and aloolol. Chrolllium as very soluble 

in gasoline when aaoline wao hot tlnt is tho soa.pi,ecemetl to be allUn 

solution but when the eolution wna Gold a relatively large amount of 

chromium soap settled to the bottom of flaak indioating 1 ta insolubili t7 

in col ~~ oline. Nickel soap went re3dily into solution in gasoline 

and nen when it stood we•eral dqs it did not settle out. Magneeium 

was quite soluble in gasoline juat a very em.~ll amount settl$d out on 

standing. Ferrio wa.1 soluble in gasolin if the sop waa not allowed 

to dry but 1f th, moisture was bsent ~nly a very small ~'.Illount if any 

went into aolu+.ion. It was 1nsolub~a in et~r 3lld alcohol . Ferr ou.• 

eoap \Vt:1.8 umoh leae soluble tha.n the ferric and d.id not go into solw.-

tion even when heated. The lead seemed Yery soluble 1n gasoline 
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whon being hea.tl>d a.a tha aolution wa.li v ry ol a.r but when the f'la.ck 

W:l.S coolod. down thl! soap o.:uru, down a a h1ta.vy pr0ci1Ji t..:.t • Tho zinc 

toap wa9 ~lightly ·ooluble in g aolino . Copper ~~s readily ~oluble 1n 

g:l.oolin thilt 1o ·1lloln o p . lll1d moistur pr.:,sent . 

1,1.:, a.:.nw JO.:l a a¥ above ·.41ar~ p·.r ..Jipi t.it d froni Ivory sc p olution 

r..nd their solub1l1 tie trit>d. in g:uoli 1 li1ok,3l wa not ~o ~olublo 

n.& that from c~ttonuet,d oil but wa.si not ontt r ly in olub. . Th.a copper 

wu.a very soluble in gawoli.n&. Zino w~e ve:ey solu~l,,, wh n g... oline w-a1 

hot thd..'1 uolu t · on \ i:.. c~o.:.u- but ,11han c<:.ol u a l rg Q.UJOW t of ~o ... p Vl:l.S 

pr cii;i tat cl . Tho luad uo p liktt tbt from oot·eonlie~d oil ,val\ 1n olub l e 

i,1 co.L b'.lt ro~dily un1t. .i.nto t.oluti n ·wh n h .:loteu. Cll.rom.-U?.J. W' .. 0114' 

liqh\:,ly · olul>le , Ci,lcium ,1a2 ra ... dily ~.olul>lo . Fe1·r-:c eoluble but 

f rrou11 not . 

e sw,.io m ~ll1c ~oap ·~ere not uoluble in a.lcohol nor other , tha t 

i s readily aolublc, , a1onl7 :.i st.nll amount went into oluti n ru'tur be..­

ing heated fr vernl houru copper aoup from Ivory Meem d to be un ex­

c :r;tion and went into $Oluti on in ether in tho cold. 

Th main point concerning tho ao l ubli tleu1 of th,, Goa1111 is that 

they a.re no t olu'ble hen u.ll wa.ter is absent . 

AlUlllin\llJl aoa.p readily went into solution 1n gc.1ol1ne uuiking a 

s1 ootb hemogl!IIlous solution reaemblin" \ er- gaa .-s- solu.tion. Cb.loro• 

form ho disaol td. it d r1.ad a ol ar l!mooth solution very !llUCh 

simi · ar to ~h~ of gasoline , It was ,'\S r a.dily solubl in c)uo,-o­

form a.e 1 t was i n gasoline and on atandi~ s veral months ....r .. o eed-
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COLLOIDS 

Soap is one of the many subst81l.ces which comes und-e-:r that p-.ouJ.1a.r 

ola.as of eub11tatw~a 1<:nown. a.$ oollotd.s imd. about whioh so U. ttle i e 

known ant! mu~h i s $~sed- Colloids are more widitl; distributed. in 

na.tu:re tha.n. are crysta.lloida ond ytt more is known oonoeming cr,stl• 

loidt whil• oollQids h1l>Ve been only ncientifi.eally atu4ied. tor fU"Q' 

. year$ . 

Gr3.b.a.m who did a. gr-eat denl .of work on oelloide QOn$id1et$d them 

and eeyetalloids a.a "two distinct worlds of ma.tt e;rtt. Ra drew thit 

e-01lelusion beaauae the eryatalloida were ea.pable ot passin g thrtt a 

simipermea.ble mamb-rano ~4 th$ -colloids sho, •ad tnabUi ty to dif-:t;:i.se 

thJ,u -suoh a pa.robm1mt. RurutredJif.of sub&tl"'U.tH!S h~V'$ been obt?J.ined 

a.s aouoids and thaee comprise elen!:!mte as well as prt\Otieally all 

types of .Ch$rl'l.ica l oog.1,lounda;: .and 1 t has 'be en r ~ently empha.•1zed that 

the ;PQ•tibili ty of converting a. substance into a oclloids.l s1.1bst~• 

h@.s no relation what -so~ever tQ the chemical eharacter or their aub~ 

~ta.nee . Von Wetnu1.m a.neerh that llU\Y 9ubstanee mrg- bit obtained in 

the eolloida.1 state provided t he c:orroot condi tiona. pr eva il . Pro­

perly speaking wo should then spe::>,.k of a substim.o,$ as 1n a oolloida.l 

Gttlte nnd not as a oolloidal subatanQa. As there are ditfeJ""ont do ... 

greet of solubility so th&Tc is a m~rked difference in the Gase wi th 

vJhi.ch various su.bstanoe.e aaeume the eolloidal. state, f or 1 t ir, a. sto.te 

or condition of ma t tor, the same a-t ,as I liquid and solid m.,.,~ st~te,s 



ot nia.tter. Tha study of the eolloid·1l sto.te comprise• 11oolloid 

chemi tcytt • which h an import.Mt divbion ot phyaioa.l 0he1nistry and 

is assuming ac prominen t a pl a.oe as eleotro-ohomistry, thermo-oheroia­

try, and rad1o-obomistry. 

We 1n.~ ui,fin!-3 colltid ohamiotl"y aG ehenJ.stry which deo.le w1 th 

th behavior and properties of matt6r in th oolloida.l condition, which 

as !fl'I no know, msan .. certain very fine strite ot subdivision. While 

there are no nharp l1mi t~tion$ t(1 tha she particles in colloid.al sol­

utions, 1t may in~ ganaral way be stated that their sph re begins with 

dimms1one somewn~ t smaller th-~ a wo.Te length ot light and extends 

d ''ltl',fal"d well into dimanaione which t.'1.9ory asoribes to the molecules 

o cr,-atalloid. 

A number of au'bstoooes are known to e.xi t both as a crystalloid. 

and as~ colloid. Sodium chloride which is usuall7 known as cr7stal­

loid1 c., · be o'l)ta.ined in the collol d form · hile lbumin which ia ua­

u.s..lly cl e .. od o a colloid 1 mny be cryst 1llbed. 

Colloidal state, thmi 1 of the nature of a heterogeneous system, 

or !'!. system of moro than one separated phase. The point of importance 
. 

to 'to rero.einb red ie that the pha.soe of ~•hioh the system consists a.re 

a":'<::ratttd trom ane anothar b7 surface , interfaces, of co11t· OtT The 

colloidal &tate ftiffero trom e coarsely heterog neouc system, such 

as a ma s of gold immersed in water, 1li that it 1e to ordinary ob­

aervtl.tion, homogeneous, and only shows its micro-heterogeneous char-



acter by 1;ecit"l,l methodB of tnveatisa-tion. On the other hand, tt 18 

distingu.ished from tru.e solutions of small moloeules or lone by the 

f ae t of tho posses ion of c.u.r£1:1.cee of contact, ,1th e.ll the r:hanomera.. 

- impli d ~y thio . These properties will naturally by 9Bpacially marked 

on account of the great surfc.ce arect due to the rninv .e attite of sub­

d1Yition . 

It ia convsni mt to he.vi:, namae tor the t.-.o ph::.oes of , ', ich a. 

colloidal system usually consiote . Ha.rd1 gave thel!4 tne n mas of ~in• 

" . terna.1 and "~~tctmal. 11 phao a; other invostigutora called the "in~ernal" 

tha "disi,eI""S<Jd pb.ase r o:r 1 t oorreepona.11 to the to lute; the "external 

r a1::.e" if, called the ucontinu.ous" or "dispilr11ing medium'• :md is sim­

ilar to the sol · t. 

The tNO pb'\"les of w.' ich eolloido.l solution consists ~ ob­

viou ly be or many v rioua kind . 

a 

1 Liquid aB tL t11B· r e e.an£ i when the diapei•$e phase 1s a 

(a) Solid. tb -y 41"$ tarmed aus:pen ionB 
(b) Liquid, thQy' ara t rm~d emulaions. 
<c) Ga • they a:ro ter::ued fo~. 

<~) 

(b) 
(o) 

Solid-smoke (tob~co srooku); corden3ing vapor• of metals 
(an:1110nium chloride , aoemic du t . 

Liquid, atmospheric fog, uloudw, oondenso.ti.ons of et.eem. 
Ga• no exa.rnple known 

3 . Solids ne the disperse mem we ha.vtt when the di$p~ree p...11.aee 

(a) Solid, knov,,n 1.s ~lolid solutions . mixed ensta.l~ , carbon 
partiolea in iron and ruby glass. 

.. 
(b) Liquid, Qooension of water, emulsions or emulsoidsaa mili 



(c) Ga.s, eoluticms of gases in aolid.a; gaseous inolusions tn miner• 

"colloid chemistry is t he chemietr;,- ct bubbles 

films. ,.{l) 

drop$ fil~ta, an.d 

The syat~. ts in man, wa,s ,.. useful one. although it does not di­

rect attention to what is perha.pa the most important distinotion. be­

twoen different olasses, that ie the a.t£inity of the disperead phase 

for 11,u;tel" . W"Aen the internal phase; a.l though a l1q111d, is in extremely 

nu.nut• droplats. 1.ts mechanical properti.s closely r$8~mble thosa of a 

eolid, the great prossure due to the internal component of th~ surtaae 

tension aontars r1gid1 ty on them. The Qha:r ater1etics in the general 

behavior of a. colloidal systlm- i,,s.- t ,he, affinity of the internal phase for 

water~, t b.$ more wa t~r tru, in tem,il phase eon tatns, and it ma,;y oon tain 

as much as 90 perc$nt,. the less will be the dU'ferenee between the PJ'Op­

~rti:3s of tha two eo:mponenta of the interface- of contact b•tween 1 t and 

the eitemal pl'N,1iut and eo:nseq,uently the leu will be th• eurfa.ot energy. 

Zeigmond,f divided colloids into two ol1'l$s,as, the re-ve:rsihle and 

With the revereible colloid& {gfla.tin 1 gun, a.ra.bic, a.llnlinin) • 

th&re is a more intimate teumion between the two phas(ts ;, tn toot it 

1• probable t~t wt t ,h them we have really, o. m!xtute of (1) a dis• 

pe-r-eed phase of w'tter subdivid~d in thtl oolid 1Ji th ( 2) a. dispEU"eing 

pha.se of the solid fina1l7 subdivided 1n water . 'l'he former are there .. 
( l) Linool.r\ , Pl:wsica.l Ohem. pt.443 
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tpre oalled emul,oids and the latter su.spensoid•, or emulsions rmd 

euspertaiona. 1';r auepenlions we mean th& flo11ting of a powder in a. 

fluid sueh a.a el.3.y in water. .An emtlls1on 1• the tn1nute d1vto1on ot 

milk or water. 'l.'he sw.aller the p~ticlts of tbe~disp~rsed ,rhase•, 

the loJJ.Ser it takes for them to separate. Su.oh a suspension or 

emldon in which the dispe rsed pha.1e ts easil.f distinguished m1o:ro­

soopioally m~ last for montho :and. t!JVen je~rs. Many di&ouaeio~a have 

a.risen wheth~r colloidal gold. silvctr and .a.rsenio sulphide were au& ... 

:penaions or true hoaogenoue ,0lutton1&~ The:, 0~1o't be sepa..r~ttld t-rom 

their eolv$1ts by meolw.nical means (filtortns•d centrifuga tion) A 

eubstmoe 1s said to be homogeneous if all 1ts meo'.!laniotill;r separable 

is no difin1 te solubUi t1 in retpaa t to suspens1one !'Uld emulsions, for 

within oertatn Umit• we are able to suepend &t mlloh cltW or tmul-

divided. the rr.ore dissolve:s, and thtt s,"me thing ho14s tru& for colloids. 

WE oan obtain sUferaaturnted $Ol'll.tloni of or1ata.ll91ds and oerta.in 

sm.l'\i.ll add1 tiona increase the aolub111 ty ~spropo-rt1~-ti ly. Such addi:­

t1on• when employed int.he case of colloid8 end auspen$lons are oalled 

*proteottve collo1ds 0 beqause they prot-.ot the clay or t 1n&ly dis:parsod 

eil~er trom separating out. 

The ditterence was th.ought to be tha.t eoUoid.e ii.id not arya,:ta.lliie 



out. A few, howevef do as egg lbumin, and hemoglobin. Colloids 

usually separate from their solution in unformed masses called gels. 

Some gels separate free from water, others do not; nearly all n~t""-ra..l 

organic solutions do not. The amounts ot water held 1n the gels hat 

wide limits of variation. Colloids which precipitate a practicAlly 

tree lJ¥drogel a.re called b;ydrpbobe and those which produce hydro­

gel swollen and rich in water bydrophile colloid&, 

Or colloids which when precipitated by addition of eleotrol7tea 

and cannot be brought back again into the :tinelf divided state are 

aatd to be lyaphobe. The preoipi ta ting action of well ioni.Hd elec­

trolyte• is doub- tleae connected with the tact that the metallic 

particles in the susp~soid solution are electrically charged i th 

regard to the solvent . That they are so charged rIJa3 be proved by 

irmneraing two elec trodea 1n the solution, when 1 t 1a found that the 

particles travel to the anods, indicating that they carry negative 

charge;most good electrolytes effect tho precipitation, and the con-. 

centra.tions required are usually small. In the case of ps.rticlea carr1-

1ng a negative charge, th& precipitation appears to be effected cbiefl7 

by the pod ti ve. ton, and toke place tho more readily as the valenc7 

or the poaitive ion is greater . 

In pure water nearly all susp$tl&oida are charged negn ively. 



the chief exception$ are the metallic bydroxlde&, tihtch have a. poaitive 

charge . When two suspensoid solutions of apposite eleetrical eha.r3es 

a.re mixed the particles at one.a prt,d.p1 tat.e each other. 

A tn>ical eifflllsoid. solution (gela ti,ie or ago~-~~,..) shows 

heterogeneity un.dar the mioroseope,. but ls v11q different in its 

propertiel> from a snapenl-Oid solution. The· hepensoid aolut.1on is 

.mo'bile, while the emo.lteld ia vt.,11ceu:s even at small concen\f"ationa, 

and at greater concentration lite,ta to a. stiff . Jelly on cooling . The 

emulsotd. s.o.lution, again. ie not coagulated: 1>7 the ada.i tion of amall 

quantities of e.leetroqtes . file a.dd.1Ue ot' luge quant.itoe ot neu­

tral salts, however, mar effect tht coagulatton. oo.t in this case the 

reaction ts 7eversiblo, that 1a., tho coa.gulum can ag-1,n be brougni 

into emlsoid solution 1n pure water, colloids of this type aro 

said to b• lyophi,le . 
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GmER.AL PROPERTIES OF COLLOIDAL SOWTIONS 

A-& has bean mentioned before in the whole theo17 o-t colloidal 

solutions we are assuming that we are dealing w1 th two phase a7atema . 

The two phase theory however ta disputed b7 some people but there are 

certain properties of colloidal solutions which P'OVO the two pbaae 

theot7. It a. be.am ot light strikes ema.11 particles in suapenaicm in 

a tranaparent med1llI!l, the Ught is scathered and polarized, provided 

the retra.ature index of the partic.lea ditf'ere from that ot the trans­

parent medium. The scattered 11.ght is therefore chi,3fly blue. Tb1a 

i a kno as th$ 'l)ndall phenominon and 1 t was uae.d by him to determine 

whethar air was free trom dust and was optico.117 empt,' . The same prin­

ciple has been perfected and a.pplied in the ultra- microscope . In thia 

instru:msnt a powerful beam of light ia focussed on the liquid to be wx­

amined and ls looked at from the side b7 a powerful microscope . It there 

o.re sua ended particle~ in the liquid they appear a.a bright opots . One 

does not see the particles themselves but mcrel7 the light diffracted 

by them. \ii th colloidal gold in glass it is poss-1 ble to aee tha.t wa have 

a two phase system. l3y means of some form of this inatrwnant. it 1• poN 

sible to demonstrate the existence of a socond phase in IIlaD3 collo1dAl 

solutions. 

The preaance of a second phaae in a colloidal solution can also 

be shown by- what 1s called ultra-filtration. A colloidal solution goes . 

right tbru an ortin8.l7 tilter but Becbhold showed th:l.t it waa possible 

to fo-rm on filter paper or wire gauze, collection films with varying 



amounts of soetic acid or gela tine films hardened with formaldehyde, 

such that pores of almost an:r desired size can be obtained. By tak­

ing a. filter with sufficiently tine pores, almost any colloidal solu­

tion can be filtered so as to leave the suspended matter behind. 

With a more porous filter the finer partialee go thru and the coarser 

ones are held back. In this W83 1 t is possible to get an a.pprox1mate 

idea of the relative size of the particles in two different colloidal 

solutions. Blue colloidal solutions of litlllU.8 have !iner particles in 

them than the corresponding red solutions. 

Since the existence or a colloidal solution depends upon the 

Brownian movements comteract1ng the force of gravity, it follows that 

if we increase the force of gravity, a colloidal solution will become 

less stable and XJla7 precipitate. This can be obtained b7 centrifuging • 

Some colloidal solutions lila1' tms be precipitated and a good e:m.mple 

is the separating ot cream from milk. The conver se i s a lso true that 

a solution becomes more stable against centrifuging if the particles 

are made smaller. 

A co se suspension, if entirely insoluble and anhydrous, should 

give rise to no osmotic pressure, no diffusion except as a result of 

electrical cha.rgea, and no change in surface tension or conductivity. 

If the suspension is hydrous 1 t ~ have a marked effect on the surface 

tension. In general the apparent osmotic pressures of colloidal solu­

tions are very 8111a.ll and this has led to absurd molecular weights. 



The lo r.:lto 0£ 1:tfusion or oolloido Ml the ~omenon which 

,...,,,u .... on his tudies in r ~l to eollo1da. 'l'here 1a 

no queation t tmt colloids do diffuse. Thi t'!l.ZlY be ue in p:u-t to 

ooe.or d r,.a.torl::u, but • nlao et a. ·d1fx ion to the, Bro"1n1an 

. movements. 1nl& dittuaion of a. colloid tbr~h e rt· in t mbrnn a is 

practioal 7 zero, bile trw, aolnt1c.n go t ~h ro di ly. Th1 o 1 a 

do uaa ot 1n s pa.r ting eollo1 l ~ted&la f'rom dioGolvM aubstanc a. 

is proo as ls c· lled 1 ly ie. Tb dissolved subat ceG !fueG out 

the colloi ~ m tol"i:ll 1 left elllnd. 

The v1scoa1 t; of a. liquid 1 

to stirring or to th..., flow thru ca.pilln.r)' tub&. In tho C:l... ot water 

olubl colloids vi geoa1 y rr:eJ incr<Us enom.ou ly ii th the ooncen-

trati • a one percent ""olution ot o.::r,ar forming solid Jell:, . t.bia is 

undoub~ di;; id part ua t&on ot structur just a we know 1 t ia mon 

99 perooot ot k:aracno is emnl&lfied 1n a ono pore t of a.no p solution. 

tfare ,'Je havo ~inute glo ul.ea ot oil coated by vi OO\W soap tiliaa \i1h1ch 

co:iliaee to form a hon ,y comb struetur • 11h m ¼l d the sulphide 

eolut1Ql'l _eey slieht rreot an tho viscosity of t r. 

Thi vari&s \91 th the naturo an:1 tho i,#u di 1s1on ot e solid particlea. 

the viscod t~ or colloidal soap aolutionn has found to v3.r7. (con• 

taini -·it£ rent eli,ct-rolyje aolids) .. 

The p rticles ot prcct1 11.y oll eolloid:ll olution p0aa s mi 

d under .. be int'luence 6f 

eronce or po en tial move to ru-d loo id.a mvir.g tho opr-o 1 to charge . 

'l'he rato ot gration of colloidal p ttcles 1G or th ~.,,,e.. rdar o.a 



that of ions. 'lhus e:olloidal s·ilver moves wttb a veloc:it,- of 2 .0• 

3 .8 pal" seoaned. under a. potential -0:rop of .one volt per-c~ntim.eter. 

and colloi.da.1 g-old at about 4.0 p&l" second, while the chlorine ion 

The electrioa.l tran.s£er of particles throw,..,h the liqui4 is call-

ed cata phoresis attd the tllantd•or of liquid thrua atat1cmeey diapbrogn 

1s called electrioal ondosmon. I t was firs\ abserved b7 Reuss at 

M(l&eow in 1808. Working vii th so- ealled pure water it 1s found that 

wate'r pooses to the cuthode when the porous diaphragmeis made of glass. 

shellac• ea.r-thenware, carborundum, asbeato-11 , platinwn ,Bilve-r • arsenic 

uulpbide o-'I sulphur; and to the anode when the diaphragm is chromic 

ch1orid.e, as.bolt o.xide 1 zinc oxide or b.:irlum carbonate. Whan turpentine 

was substituted fot the watar it w.ould to the anode \'nth all diaphragms 

exet&p-t w.lfur . Co-ahn has a. ttempted to eeaoun t for tbia e,mpedea.lly by 

Bt:\Ving that when two non,mtsclble substntle$S al"e in contact,_ one belng 

s. pure liqu.td 1 the eubotan.ae with the htg'her dieleotric con&tant is 

ch.'lrge-d poS-itive.]¥ with retarenca to the one wi th the 1ower~41•lectr-ie 

adsorption of ions and 13 i.isetul m c:c$r"tain eases but ·do$8· not h.Qld 

goo4 for· all:s•lutlops- . 

In th-e investigation.a ot P.oma he ahJ)Wed. tbat. a colloid could be 

mad& to havo e! ther a pne.l tlft ot-aa. negative charge depending upon t ts 

prep4J:"&t1on and h~ p-epa.l"ad collo1dal sohtlons ot ferric b;rdroxi do 



It has been known for some time tho.t on add.1 tion of a very ama.11 

qwmtit7 of certain electrolytes to suspensions, emulsions o; 9olloida 

the corresponding aubatancea are throv.n out of solution and form 

flocculent preo1p1t tea (gels) or in the case ot emulsiono, th oi~ 

collects a.s a l~er on the surf'ace . A certain mininrom qunn tit!' ot 

electrolyte i s neceesa.ry to eff ct this. This is far too sm ll to 

small to make the process analogous to the s lting out process where 

large quantities of t he salt are required. The precipitat ing of the 

mota.llic sops from the soap solutions would be ola.saed as sa.lting 

out •• Hardy, Schulze Le.v states that "the important genttra liza.tion 1s 

th~t tons carrying a cha.r~e of sign opposite to that carried by the 

colloid are the most active precipitants and at the same time the 

higher the valency of the Lon the greater its preoipita:iing action". 

Thia coagula ting m..v also be brought about b7 heating, or cooling the 

colloidal solution ~s well as by electrolytes, the p artiolea being 

carried in virtue of their charge to one of the electrodes ere bhq 

become diecharged and assume the gel form. Favorable oondi ti one for 

bringing about coagulation of colloids is the a dsorption of an apposi ti­

ively charged ion . It one colloid can adsorb another, then if the ahargea 

a.re opposite in sign, it is to be expected the eoagulation or precipit­

ation of both will take pla.ce . The amount necessary to preoipit~te 

the colloid will va;ey w1 th the degree of adsorption; 1 t will be a speoidic 

property and not an additional one . Solutions having the same charge 

are not precipitated. 



Reversibl& ooagtlations is met w1 th in the c,u-e ot gelatin Wh\m 

the coagula tion hu been brought about by temperature changes . Thie 

revera1b111 t1 is spoken of as peptisation. The word was coined b7 

Thomae Graham, the tather or colloid chemistry to expreea the l1qu1-

taotion of a gel because he noticed that there waa a great reeembl,moe 

between digeetion and colloidal d.ia1ntegration . Peptila.tion .18 the 

dieintegration of particles so that they l1l3T torm colloidal solution. 

Certain •olutione will pepttze or diain~egrate certain precipitates so 

that • get colloidal solution•. This t$ always the result o! adsorp­

tion . Theoretically there are three poaaibilitiea . It an adsorbed 

film has a low surface tenaion on the wa ter side and a high one on the 

' ' 

other side, 1 t w111 tend to scrunch up nnd to pep tize the so Ud a.a in-

ternal phaae , It the reverse is the case, the solid will tend to rorm 

the extemal phaae. If the two aurface · tensions are practically equal 

neither will prevail . Some adsorbed substances seem to h ·~ve pr:ictica.lly 

no peptizing action . We ma.y have peptha.t1on b,- a Uquid, by n non•elec• 

trolyte, by an daorbed ion, bT a &alt orb) a pep~ized colloid. \then 

a li~uid is adsorbed b7 a solid it. 'Nill tend to peptize it .din some 

ca.sea will do so . Wo.ter peptizes tannin, amyl aoetate peptizes pyroxylin 

ond fused b~ thspeptize meta.ls . At higher temperatures the peptizing 

action incre see.and we may got glasa peptized by water or vula~1sed 

rubber by various organio liquide . 



There ar8 a number of cases here mixed eolaents will pept1ze a 

aoU.d mu.oh l>et tex- than either one above--oellulose n1trate1 in ether a. 

and aloohol, caaaine in P11"1dine and water and probn.bl7 oinchonine in 

oholoform and aleohol,aa well ae phl retine in etber and water . 

Relatively little work has been done on direot pept1.aat1on by 

mems of dissolved non-electrolyte but a number of oases are known 

where a non-electrolyte prevents the formation ot a vieible precipitate. 

A ooncentr ted solution of eug3.r in w:iti,r 111 prevent tbe prepipi ts.tion 

of o laium silic~te, silver chromate, end silver chloride. 

lf one ion of an deotrolyte 1a a.deorbed more than the other ion,. 

it will tend to peptize the adsorbing material and to give rise to a 

colloidal solution containing positively or negatively charged ~tiolea 

according to the nature of the adsorbed ion. 

The ina.bili tT of the o.l.uminum soap to go into solution or rather to 

form a colloidal solution ln the abaenoe of water is directly related 

to the theory of peptization. In this case w ter was neoeaso.r7 to 11e-

1ntegr, te the particle• ot the aluminum soap so th&7 would form a oollo16 

da.l aolution . Water was the pept1zat1ng agent and w1 t..hout water to pept1ze 

the soap refua~d to form a oolloida.l solution in the gaaoline . Al­

uminum soap was not the on]¥ metalU.c soap which needed water to pept1H 

it but the other metallic soap needed water also . Since metallic soape 

form colloidal solution• they seem to have this one outstanding ohar­

a.cter1at1c of auie oolloida.l substances that they will not go into sol-



ution again or rather form a colloid.al solution unless water is pre­

sent to.peptize it. 

SOAP AS .AN :mJLSIFYING AGF.NT. 

In the discussion of colloid& we have mentioned emulsions h1oh 

consists of' drops of one liquld. suspended 1n another liquid and as 

oa.pa a.re so cloeelt related to c olloide and especially emulsions 1 t 

seems fitting in this connection t o t.:lke up soap a.s an emulsifying 

agent . 

An emuleiffing 3gent 1s substance which goes into the interface 

and produces a film having sati,tMtory peysical properties. The 

neoe•sary Condi tiona for formin, a. stable ennleion aro that the d.ropa 

aha.11 be so &llli.\ll that they will sta, suspended and that there ehall 

be a suf'tioiently v1aoous film round each drop to keep the drops from 

coalescing . The sinplest way to emulsi f y oil in water 1e to add a. 

water soluble colloid hioh is adsorbed trongly at the intert~ce and 

the simplest WS3 to emulsify water in oil 1a to n.d.d an oil i,oluble 

colloid ivh1oh 1s adsorbed strongly in tr1e interface . As o. matter or f 4c-t' 

this is the wa:, in ~,hich o.lrooat 11 emulsions a.re made. Sodium 3.nd 

potassium olea t es are water-soluble oolloida and they are excellent 

tor emu.leify1ng oils in w~ter . The gums re alao water soluble colloids. 

Gelatine is a water-soluble colloid bu.tit is not used much ao an emu.l­

sif71ng a.gent probbly beoa.uae there is too muoh danger ot putre­

faction . By adding salt to a eoap solution; the soap film can be 

made to come out so br.1 ttle that 1 t will not fonn a. satiat'a.otory diu.lsion . 



Piokening (1) m.,.de emulsions of koroeene in water with Bmflll 

amotmts ot soap 4.s th& emula1ty1ng agent. With 70 to 80 percent ot 

kerosene the mass was viaoous and with 99 percent oil it was as at1tt 

as blanc-mange, and could be cut into cubes which would stand elone. 

Calcium snd magneaium oie tee form oolloida.l •olutiona 1n oil and 

can therefore be used, its emul.sif1 ter 1n oil. If water 1s stirred 

into a heaV7 lubricating oll containing a lime soap. the water 111 be 

emulsified in the oil and 11 change 1 t to a. grease, inatead of de­

creasing the v1sco ity a.a might perhaps ha._. been expocted, 

The ater 1n butter may be emulaitied by means ot a oAlcium soap; 

but more probablf the water is merely diapereed as drops in a viscous 

m&d1um thout tJnY true emulsion being tormod. 

In making emlsione ot oil in water by mean• of sodium oleo.t• 1t 

must be remembered that llbe eoo.p does not go ffl.'ltirely into the interf'a.ce. 

There is al 33a rela.tiQQ between the concentration of the aoap in the 

intertACe and the amo'Uilt still peptized in the water . It is a. oaro of 

the distribution ot aoap between the water and the interface. An¥ 

thins that cuts down the peptizing action of t he W&ter an the soap 

will incoeaso the amount going in to the in terta.oe and anything increas­

ing tbe peptizing action of the wat•~ will daorease the amount of soap 

in the 1nterf3Ce. 

Sino• sodium oleate emuleit'tet oil in water and oi.lo1um oleate 

emuleit1ea water in oil, a mixture ot the two oleate, will behave dit• 

terently, depending on the relative amounts . There 11s same ratio ot 



calo1um to sodimn at which the two ·Oleates will practically bal~ce 

ea.oh other and the slightest ohslnge 1n this ra.ttQ changes the t)"pe 

of emulsion, It lua.s been foun.d that thh ratio necessary to produce 

a. balancing,betweon these two types ef ,mul&ion. when wo:rktng with 

water, 011, end soap is waotically the same moo that tound 1n Sea. 

water . 

ALUM1NU?4 SOAP AS A PRESERVATIVE 

Sbl.C!Jt a.l.mninum aoa.p 1a -,uch rm •~oellent p1'eaorvative tot egg1 1. 

it was decided to try the soap on fruits an(t vegete.blea. Apple, were 

t'ir&t. triad; on• apple wa.JS d.1pped firat. into boiUng water and then in­

to the al~inum soap sGlUtion; the othe~ apple was dipped into the gas­

oli.ne soap aolutlon at once, 'l'heae were then left in th& laboratory 

for se'Y'l!l?"al weeks and exa;,;nined occ~siona.lly, The apples uted were apples 

that had no bruised or baill spots on them but at the end of two o'I thre~ 

weeks the a.pp.lea showo.d dgnt of sp~U1ng and a week or two la.ter the 

apples wore brO'ml and sott, The applH although having been dipped in-

to th.$ gasoline soap solution 41d n<>\ taato of the gatoline . Both apples, 

the one dipped in hOt wator and then in gasoline and the one dipped direot .. 

ly into the eolutton, spoiled 1'Jl the same length ot timtt. Otlu~r a.pplee 

wore tried in the same solution but none of them kept fQr an¥ longer 

peri.od than the tiret ones. SoJne of the apples were dipped 1ntQ t~ 

chloroform solution ot th• soe.p but tber Uk•wtse were spoileil a.t th$ eriJ. 4- y 

several week•. Al though the' applot wer,e preserved for a. longar pedod 

than they would have had they not been dipped into the solutiont, 



'° 0 . 

Oranges ~ere lso dipped into the solution and as above aome were 

first dipped into hot water and others into the gasoline solution 1th­

out tirst being dipped into the hot a.ter . There was no 411'terence 

obaerved in the results as the oranges although at the end of i•e or 

six weeks were not spoiled yet, the peeling became dry and shrivelled 

and to all appearances were spoiled. The oranges......_ were out open 

and eaten they ere not apoiled 1ne1de neither dtd they taste of the 

gasol1Jl8 . The peel beoam dry and as tough almost as liia.ther altho 

the ornnge 1 t eltwa.s not .. poU.ed. 

Sweet po ta toes :ere tre ted in the sa:rne ay as bove and: those 
' 

kept for several month&. They were dipped into the soap solution 

on February 15 and ~re still good, yet somewhat shrivelled. They were 

out open examined and taSt"':)1.. They saemod firm on the inside ·md did 

not taste of the gaaolino . 

However, th6re is a great possibility that the soap coul be U$ed 

aa a preservative for fruit$ and vegetables Md its favorable property 

is that it does not impart the odor ot gasoline to the fruit and vegeta­

bles . The ga::ioline see.roe to ev pornte and not penetrate th~ skin of the 

trui t . 

WATERPROOFING 

The solution for W:J.terproof1ng cloth d leather a prepared by 

dissolving a large amo~t of aluminum soap, which had beem precipit~ted 

from Ivory oap solution, in g~soline , The cloth to be waterproofed, 

kahki in the ease, was soo.ked in the gasoline soap solution for a. \'\'eek. 
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At the end ot this time it was removed and dried in the air. The 

appearance of the cloth waa exactly th~ same as before.putting into 

th aolution . The is one point 1n ta.vor of the solution that no 

h rm 1e done to the m'lterit\l being water proofed. The cloth v · s 

plaaed over a. large dish ond \~ ter pom-ed. upon 1 and some a.ter left 

upon the cloth for several houra and no water bad oaked thru the oloth. 

A veey severe test wa.tt also iro.de upon the. cloth la1 rubbin8 the water 

into with tho finger• and after this treatment some water only a very 

a~ll amount, did paB8 thru• but just enough to moisten the cloth on 

the other side . Several aample• ere thua treated and reault • were 

alwa31 the aame. A laboratory arrcm rule of t.his same IM.terial a.s im­

mersed in the solution and left for a week thsn drled and treated in the 

aame manner ae the samplea . 

A amall aample was pla.ced 1n the gaaoline solution and f'la.&k con­

nected with the Y3Cium, b7 this method the air wa.a dr wn out trom poree 

ot cloth md when va.cium was r--,y•d the solution filled the pore• ot 
.. 

the cloth but the results were not ~an.1' great improvsment upon the pre-

vioue method ot leaving the cloth in solution. 

A large piece ot cast iron waa clo3.lled and h~lt of the metal dipp­

ed into ga.s9line soap solution . The oast iron was then plti.eed UllOn the 

root of the chemistry building and left exposed to the weather for three 

montha or more. When ei:amined th• part which had been dipped into the 

solution had riot. rus ted a.t all, while the pert wh1.ch .bad not been in 



the solution s co11er~d with thiok l&1"er of rust . 'I'h.1• soap eolution 

provce to be an excellent solution tor metals to render them ther 

proof' and therefore ought to of prtliC tic l uae . 

Leathe-r to be waterpfooted was treated in the eams roomutr as the 

cloth and meta.l . The leather "'38· juet as resistant to the w tar as the 

other materials bad been. 

A aolution of aluminum soap in chloroform was also tri d although 

it a • eucceastul. T•i the 

ideal solution to uae . 

ol1n ~olution aeemed to be the more 

DIALTZERS 

Porcelain cups ·. h1ch might be used a• di lysera mtre Pllt into a 

auction filtsr in the a.luminum aoa.p solution:, The vacuum ~,, the1i. 

turned on and the air drawn out ot the pores of the cup. When the 

vacuum • remoV!)d,,. _,. th~ eolution entered the pore•. '.!he cups were 

then dried 1n the r, filled m.th a concentrated cugar solutlcn and 

two of tlut cupa plaoed in tne thermostatic bath hie wa. kopt o.t eon..­

st3llt . t 1p&r ture and t o in a. diab of 1; te:r at room t impora.ture . In 

ds1" or two· tm ter 1n the d1ah became sweet 1ndlcat1ng . tha.t tM 

aolut1on ha.cl pa.eaecl. thru thG oup lnto the die. 

TM aome treatment 3.S that o.~ove s tiven tt~ porous oupe dipped 

1n chlorolorro solution and the results ere iclsn tic.al w1 th thos above 

and this solution could be used in place of the ga.\'Joline. 
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!'JRDANTB m DYEING 

Some of the metallic soaps, whose oompounda are otten used as 

mordant" in dyeing, (nickll, rua.gnes1um, aluininuru, chromium and coppert 

Md which had gone into solution in g..~soline were tested,to determine 

whethAr or not th$ metallic as well a.a 1 ta other compoun.ds would not 

serve th purpose of mordant . 

A small sample of cotton clotl1 was w shed well with soap and b>t 

ater, rinsed, and dried and placed in~ tolution ot malohite green . 

This sample was merely for a standard or a check with which the other 

eamples were to be compared. When dyed it wa.s a. very pa.le green. A 

e~cond ewnplo was plaeed in a. solution of magnesium soap heat$d and then 

put into th ma.la.chi te green . The cloth when dried was just as light 

in color as the one n.ot mordanted. . When a sample was dipped into the 

concentrated olution and heated for about ten minutes or longer and 

then put into the dye the cloth cu.me out a vary dark gre&n mu.ch darker 

than the sample not mordan tad but when dcy and washed thoroughly with 

•trong soap solution it becam$ ligl1te~ yet still a few sbadea da.rker 

than the non-mordanted one. The soap whioh gave th darker colors 

. were nickel Qlld ohromium, but they became lighter like the copper soap 

when washed with stronssoap solution especiall.1 tho chromium. 

WBRICANTS 

The waste product from the refineries oallad 1113.8. " ,a.a treated 

with various matallio soape . 

To one sample of the "13 . S . " wa.a added aluminum soap which went into 
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SUMMARY 

In our experi~ontal vork 1J1,--my 1ntereat1ng, useful ~d important 

facta from a p r~t1cal $tandpo1ut have befln obtained .• 

1. 'l'hat th.eii•e are great pouibiHtiea that a.lun.inJ.m ~oap d1s­

~olv3d in gasolin~ being uaed a preservat ivo for frults and. vegetables 

• no taste of ga15ol1n'J ffas impart d to the frui ta. 

2, Aluminum eoap ell asol ved either in Sti~ol1n er eblorlform im­

p rt., to ,Jorous cup& the propertiev o! a. colloid 1 , brane. 

3 . Nickel, ohr<lffiiWA. and copper oa.pa aorve the purpose of m,.r­

d ts in eyin3 cotton. The copper soap being the beat . 

4. A rrJ.xture of lu.nu.nt1m eni b,u-iw.i. ijOapt ln "B . S. "(th wo.eto 

prod~ct from thd raflnerlee producee.an ~xlo grease and su.ggaste a 

metboJ ut;/·,z.: "'~ th1e pro-luct . 

5 . It alao m·.tkds a.1.1 1.ncoollent wood fillor an,1 rr.~be u ed a QJb­

et1 tu.to for shellac 

6. Gasoline olution of aluminum soap is an excellent .v~terproot-

11hen thoy are dippod into it, an exellent r11ateriul f"or hnt.& anrl cov ... r­

ings for h avy uho • nnd for machin ry 1N.ch, hes to be left out in the 

pa,aain cloth to b waterproofed thru a el)a{, tolution and then thr\1 alum 

aolution to precipitate the aluminum so,p in the olotb.. It is alJso evt,­

d nt t t a waterproof' aluminum p"'1nt might b~ ma.de from thi a aolution 

aleo tor waterproofing and painting metal.a. 
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w.....W--
Tbere w""' found new ~oluv1.H\t,0 her tof'or(t not menU.on-,d ll1 the 

Metri,llic :;<:1,\r,0 from oottonaood. on nllf)" wo:r• re~dilr .~ol\1bll"li tholtlft 

froh, I vory '!!O"lp f J1'hich 1D ptai,t•r-~..; tr-om hnlrotten,;;,.,tod C.Qttc:msee,(1 oU) 

10. It v:r.;1$ .a.ho {>Vid~nt t,h.t\\t th,; \l'OAPI!! m:-.rl trow th-, oUi h'\'nnf.S 

th,i 1W1:1llJ,~t 'l'.fY.'.ll4!®l M" wr,i ghte \.'1(,.-·o t.J.-ore $0'.h1bl~ tlum thoea oj t4r:J1er 
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