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1888
(1) T . H . Norto n an d J . H . Westenhoff ,

"XXXIV.—On th e Amin e Salts o f Benzene-
Sulfonic Acid, " American  Chemical Journal,
Vol. 10, pp. 129-140 (1888) .

Analysis i n usua l manner by oxidatio n to
sulfuric acid .

1921
(2) A. W . C . Menzie s and S . L . Wright ,

"The Applicatio n o f a  Differentia l Ther -
mometer i n Ebullioscopy, " Journal,  Am .
Chem. Soc. , Vol. 43, pp . 2314-232 3 (1921) .

Various system s describe d ar e benzi l i n
benzene, anthracen e i n choloroform , an d
naphthalene i n ethe r o r i n carbo n tetra -
chloride.

1929
(3) W. Herbig, "Di e Ol e und Fette in der

Textilindustrie," Wissenschaftlicher  Verlag,
Stuttgart, p . 405 , 2n d editio n (1929) .

A metho d i s proposed fo r th e determina -
tion o f organicall y combine d sulfuri c anhy -
dride. Th e sample is hydrolyzed with hydro-
chloric acid , th e sulfat e the n bein g deter -
mined i n th e wate r laye r afte r extractio n of
the fat wit h ether . Inorgani c sulfate i s deter-
mined b y washin g the sample , dissolve d i n
a solvent , with concentrated sodiu m chloride
solution followe d b y th e determinatio n o f
alkali sulfat e i n th e was h water .

1930
(4) L . Lematte , G . Boinat , E . Kahane ,

and M . Kahane, "On the Phospho - and Sili -
cotungstates o f Som e Quaternar y Bases .
Analytical Applications, " Comptes  rendus,
(Paris), Vol . 191 , pp . 1130-113 2 (1930) .

Method base d upo n precipitatio n o f th e
quaternary complexe s followe d b y ignitio n
and gravimetric determination o f the residue .

1931
(5) D . Burto n an d G . F . Robertshaw ,

"Analysis of Sulfonated Oils, " Le Cuir  tech-
nique, Vol. 20, pp. 243-247, 287-29 3 (1931) ;
Chemical Abstracts,  Vol. 26, p. 61 3 (1932).

Qualitative tes t fo r sulfonate d oi l de -
scribed. Method s outline d fo r determinin g
acid index , pH , water , as h content , non -
saponifiable content , tota l alkali , sulfuri c
anhydride organicall y combine d an d neutra l
sulfuric anhydride , fre e an d combine d fatt y
acids.

(6) W. Schaefer , "Determination o f Naph-
tha Sulfoni c Aci d Soap s i n Mixtur e o f
Sulfonic Aci d Soap s an d Minera l Oil, "
Chemische Umschau  auf  dem  debute
der Fette,  "Ole, Wachse an d Harze,  Vol . 58,
pp. 131-13 2 (1931) ; Chemical  Abstracts,
Vol. 25 , p . 386 1 (1931) . Analysi s fo r un -
saponified material , fatt y acids , an d sulfoni c
acid soaps .

193.2
(7) H . Jahn , "Organi c SO 8 i n Sulfonate d

Oils an d Related Compounds," Siefensieder-
Zeitung, Vol. 59, pp. 45-47 (1932) .

Jahn consider s th e organi c SO 3 i n oil s a s
chemically combined . Tota l SO 3 i s deter -
mined by evaporating a 1 to 2 g sample with
2 ml 50 per cent NaOH, followed by ashing .
The as h i s dissolved in water , acidified with
HC1, an d precipitate d with BaClg .

1933
(8) R . Hart , "Determinatio n o f iSulfuri c

Anhydride i n Sulfonate d Oil s an d Othe r
Products," Industrial  an d Engineering Chem-
istry, Analytica l Edition , Vol . 5 , p . 41 3
(1933).

A metho d i s give n fo r th e analysi s o f
sulfonated oils , Igepon, Gardinol , etc .

(9) H . Jahn , "Th e Analysi s o f Aliphati c
Alcohol Sulfonates, " Chemiker-Zeitung,  Vol .
57, pp. 383-384(1933).

To determin e tota l sulfuri c aci d i n este r
combination i n a n aliphati c alcoho l sul -
fonate, hea t 3 to 4 g sample on a water bath
for 1 0 min with 100 ml of a mixture of equal
parts o f ethy l alcoho l an d trichlorethylene .
Filter, evaporat e filtrate, boil wit h 2:1 HCl,
dilute wit h water , was h wit h ether , an d
determine SO 3 b y precipitatio n a s bariu m
sulfate.

(10) K . Lindner , A . Russ e an d A . Beyer ,
"The Determinatio n o f Fatt y Alcohol s i n
Their Sulfonatio n Products, " Fettchemische
Umschau, Vol. 40, pp. 93-96 (1933); Chem-
ical Abstracts,  Vol. 27 , p . 383 8 (1933 )̂ .

Product refluxe d wit h acid , an y "true "
sulfonic aci d removed, and th e fatt y alcoho l
recovered b y extractio n wit h petroleu m
ether.

1934
(11) J . Hannay , "Ne w Detergen t an d

Finishing Agents, " Journal,  Soc . Dyer s an d
Colorists, Vol . 50, pp. 273-282 (1934) .

A scheme of analysis of the ne w agent s i s
described.

(12) G . S . Hartley, "Effec t o f Long-Chain
Salts on Indicators—Valenc e Type o f Indica -
tors an d th e Protei n Error, " Transactions,
Faraday Soc. , Vol. 30, pp. 444-450 (1934) .

Effects o f certai n quaternarie s o n various
indicators suppor t theor y tha t when colore d
ions o f indicato r ar e i n bot h form s o f lik e
sign wit h th e micelle , colloi d probabl y ha s
little effect . Othe r conclusion s ar e draw n
concerning directio n o f displacement .

(13) W. Kling and F. Puschel, "Determin -
ation o f Alky l Alcoho l Sulfonate s in Dilut e
Solution," Mettiand  Textilberichte,  Vol . 15 ,
pp. 21-23 (1934) .

The alky l alcohol sulfonate i s precipitate d
with benzidin e hydrochloride , filtered , dis -
solved i n ho t alcoho l t o separat e i t fro m
inorganic sulfate , an d th e benzidin e alky l
sulfate i s titrate d wit h NaOH . Result s with
a solutio n containin g 0. 1 to 0. 2 g per lite r
were within ± 5  per cent.
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1935
(14) F . M. Biffen an d F. D. Snell, "Analy-

tical Propertie s o f Commercia l Sulfated Al -
cohols," Industrial  an d Engineering  Chem-
istry, Analytica l Edition , Vol . 7 , p . 23 4
(1935).

Alkyl sulfate s ma y b e identifie d qualita -
tively b y thei r instabilit y t o heat , stabilit y
to col d acids , latherin g propertie s whe n
acidified, and hydrolysis on long boiling with
acid to liberate NaHSO*.

(15) K . Bras s an d A . Beyrodt , "Chemica l
Technical Investigation s o f Problem s o n
Dyeing an d Printing . VEI L Wettin g Agents
and Thei r Examination, " Monatschrift  fu r
Textil-Industrie, Trad e Issu e II , Vol . 50 ,
August, 1935 , pp . 53-56.

A detaile d analysi s i s give n fo r a  fatt y
alcohol sulfonate .

(16) K. Lindner, "Determinatio n o f 'True*
High-Molecular Sulfoni c Acid s i n Textil e
and Tannin g Materials, " Chemiker-Zeitung,
Vol. 59 , pp. 388-389 (1935) .

Procedures ar e outline d fo r determinin g
sulfonic acid s i n th e presenc e o f soaps ,
sulfate esters , an d aliphati c alcoho l sulfo -
nates.

(17) C . J . Pedersen , "Th e Quantitativ e
Estimation o f Gardinol and Brilliant Avirol,"
American Dyestuff  Reporter,  Vol . 24, p . 13 7
(1935).

Fatty alcohol sulfate s react with 1-amino -
5-ethoxvbenzothiazole to for m insoluble salts.
Soap doe s no t interfer e bu t sulfonate s do .
This reactio n ha s bee n utilize d t o estimat e
the fatt y alcoho l sulfate s turbidimetricall y
by compariso n with standards .

(18) E. Swindells , "Analysi s of Sulfonate d
Aliphatic Alcohols and Simila r Condensation
Products," Dyer,  Vol . 73 , pp . 120-12 1
(1935).

Bering's metho d i s usefu l i n th e analysi s
of sulfuri c aci d ester s i n whic h th e sulf o
group i s attache d t o oxygen . Product s i n
which th e sulf o grou p i s attache d directl y
to a  carbon atom cannot be spli t completely
with acid . I n suc h case s th e undecompose d
detergent i s extracted wit h butanol .

J936
(19) A. Bohanes, "A Qualitative Procedure

for Testin g Detergent s wit h Respect t o New
Materials Use d i n Washin g an d Cleaning, "
Chemicky Obzor,  Vol . 11 , pp . 155-15 8
(1936).

The autho r use s 1  pe r cen t aceti c acid ,
saturated calciu m sulfat e solution , neutra l
lead acetate , an d bariu m chlorid e t o iden -
tify th e detergent s a s (1 ) soaps , (2 ) sul -
fonated neutra l fatt y acids , (3 ) sulfonate d
fatty alcohols , an d (4 ) Igepon s an d Lame -
pons. Additional semi-specific tests are made
for nitrogen, sulfur, etc .

(20) Z . E . Zinlcov , Ya. L. Danyushevskii ,
V. Reinshtei n an d G . M . Khomyakovskii ,
"Determination o f Sulfoni c Acid s of Naph -

thalene," Journal of Applied Chemistry
(USSR), Vol . 9 , pp . 1997-202 0 (1936) ;
Chemical Abstracts,  Vol. 31, p. 255 2 (1937) .
Scheme for analysi s of various sulfonic acids
by separatio n wit h specifi c organi c amin e
compounds an d thes e titrate d wit h sodiu m
hydroxide.

1938
(21) Ralp h Hart, "Determination of Sulfu r

in Surface-Activ e Agents, " Industrial  an d
Engineering Chemistry,  Analytica l Edition ,
Vol. 10 , pp. 688-689 (1938) .

This i s a  method base d o n the extractio n
of sulfate d or sulfonated organic compounds
from ethe r solution by means of concentrated
salt solution.

(22) G . S . Hartle y an d D . F . Runnicles ,
"The Determinatio n of the Siz e of Paraffin -
Chain Sal t Micelles from Diffusio n Measure -
ments," Proceedings,  Royal Soc., Vol . A168 ,
pp. 420-440 (1938) .

Bromophehol blue use d fo r titratio n end -
point o f anio n agains t cation . Detail s o f
method and accurac y are given.

(23) A . Lottermoser an d R . Steudel, "Th e
Effect o f Surface-Activ e Anions and Cation s
on Silver-Haloge n Sol s an d Photographi c
Emulsions. II . Measuremen t of th e Absorp -
tion o f Surface-Activ e Alky l Pyridin e Ca -
tions b y Silve r Iodide, " KoUoid-Zeitung,
Vol. 83 , pp . 37-5 1 (1938) ; Chemical  Ab -
stracts, Vol. 32, p. 440 9 (1938) .

Measurement o f absorptio n b y silve r io -
dide sol . Possible use a s a quantitative esti -
mate of quaternaries .

(24) H . Rat h an d G . Schoniger , " A New
Test fo r Eulan Ne w an d Eula n NK, " Klep-
zig's Textil-Zeitung,  Vol. 41, p. 129 (1938);
Chemical Abstracts, Vol. 32, p. 3620 (1938).

Extraction o f Eula n Ne w fro m woo l b y
boiling i n ammoni a solution . Tes t depend s
upon green coloration with ammoniacal cop-
per sulfat e solution , and blue in it s absence .
For Eula n NK acetic acid treatmen t is used
followed b y starc h additio n an d iodin e
solution dro p b y drop . A  momentar y blue
color changin g t o yello w i s positiv e whil e
the blu e colo r i s permanen t i n a  negativ e
reaction.

1939
(25) D . Burto n an d G . F . Robertshaw ,

"Sulphated Oils  and  Allied  Products—Their
Chemistry an d Analysis,"  A . Harvey , Lon -
don (1939) .

This book contains a number of analytical
methods for various fractions o f sulfated oils,
such as free fatt y acids , sulfated compounds ,
highly sulfate d compound s an d sulfoni c
acids, higher alcohols , mineral oil, and othe r
neutral bodies.

(26) H . Gerbe r an d J . Sporleder , "Deter -
mination o f Sulfat e i n Highl y Sulfonate d
Organic Substance s suc h a s Hydrocarbons ,
Fatty Acids , etc., " Textilberichte,  Vol . 20 ,
'p. 212 (1939).
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Total sulfat e (A ) i s determined a s BaSCv t
by ashin g an d igniting 3  to 4 g  of the pro -
duct wit h 1: 1 BaCO3-BaO2 mixture , addin g
the residu e t o H2 O containin g Br , addin g
15 to 20 ml of 30 per cen t HC1 , boilin g fo r
10 min, an d filterin g of f the BaSO 4. Sulfate
combined wit h inorgani c radicals (B ) is de-
termined b y extractin g 1 0 g of the produc t
with 10 0 g of BuOH, dissolving the residu e
in FkO , an d precipitatin g th e sulfat e a s
BaSO4 (BaCl2+HCl) . Sulfat e combine d
with organic radicals =  A-B . This method is
also suitabl e fo r th e analysi s o f Turkey-re d
oil.

(27) R . Griessbach, "Th e Preparatio n an d
Uses of New Exchange Absorbents Especial -
ly Resi n Bases, " Angewandte  Chemie,  Vol .
52, pp. 215-219 (1939).

Suggests th e us e o f exchang e resin s fo r
absorption of organic acids .

(28) R . Hart, Determinatio n o f Active In-
gredients and Fatty Matter in Surface-Active
Agents," Industrial  an d Engineering  Chem-
istry. Analytica l Edition , Vol . 1 1 pp. 33-3 4
(1939).

A method i s outlined which is suitable fo r
the analysi s of true sulfoni c compound s and
sulfuric aci d esters . I t consist s o f extracting
the activ e ingredient s wit h solvent s ove r a
concentrated sal t solution , evaporatin g th e
solvent, heatin g th e residu e t o constan t
weight, an d determinin g th e los s i n weigh t
upon ashing the residue . A  procedure i s also
given fo r determinin g fatt y matte r i n sul -
furic aci d esters , provide d th e organicall y
combined SO 3 i s Icnown.

(29) W . Kimur a and H . Taniguti , "Prepa -
ration of Pure Sodium Salts of Higher Alkyl-
Sulfates (an d Thei r Analysis), ' Journal,
Soc. Chem . Ind. , Japan , Vol . 42 , Suppl .
binding 8 9 (1939 ) Chemical  Abstracts,  Vol.
33, p. 5941 (1939) .

Products purifie d b y extraction , and anal -
ysis mad e b y aci d hydrolysi s fo r varyin g
periods o f tim e dependin g upo n th e alky l
chain length .

(30) F . M . Scale s an d M . Kemp , "Th e
Fundamental Principle s o f Chlorin e Steril -
ization an d a Ne w and Positiv e Germicide, "
Association Bulletin  (Intern . Assoc . Mil k
Dealers), Vol . 31, pp. 187-208 (1939) .

Procedure describe d fo r th e identificatio n
of alkylary l sulfonat e an d fo r estimatin g
quantity present . Base d upo n blu e colo r
formation whe n a  solutio n o f alkylbenzen e
sulfonate i s added t o a  solution o f o-tolidine
and sodium hypochlorite.

(31) E. Schmidt , "Analysis of the Product s
of th e Sulfonatio n o f Fatty Alcohols, " Tein-
tex, Vol. 4, pp . 650-65 3 (1939) .

Sulfuric aci d ester s o f a  saturate d fatt y
alcohol regenerat e th e pur e alcoho l o n hy -
drolysis. Unsaturate d alcoho l sulfate s giv e a
mixture o f pur e alcoho l an d glyco l because
of th e additio n t o th e doubl e bond . Th e

analysis i s based o n thi s reaction . Th e pro -
duct is boiled with a n acid and the mixtur e
extracted with ether o r ligroin. The extract is
filtered an d evaporate d t o constan t weight .
If sulfoni c acid s ar e present , th e procedur e
is modifie d somewha t t o remov e an y sub -
stances containin g th e sulfoni c aci d grou p
from th e ligroi n o r petroleum ethe r extract .

1940
(32) R . Hart , "Cationi c Surface-Activ e

Agents o f Trivalent Nitroge n Type, " Indus-
trial an d Engineering  Chemistry, Analytica l
Edition, Vo L 12 , pp. 400-40 2 (1940) .

A procedur e i s give n fo r th e analysi s of
products o f the fatt y acid amidoamin e type .
Determinations include : th e natur e o f aci d
used to make the product s soluble , nitroge n
as alkalinity , tota l activ e ingredient s o r
aminoamine, fre e fatt y acids , tota l fatt y
acids, condense d amine , an d uncondense d
amine.

(33) A. J. Krog and C. G. Marshall, "Alkyl-
J>imethylbenzylammonium Chloride for San-
itization of Eating Utensils, " American  Jour-
nal o f Public  Health,  Vol . 30 , pp . 341-34 8
(1940); Chemical Abstracts, Vol. 34, p. 3855
(1940).

Suggests that concentrations easily checked
colorimetrically in the field by inspectors .

(34) K . Linsenmeyer , "Qualitativ e Differ -
entiation o f Wetting Agents and Detergents, "
MeUiand Textilberichte,  Vol . 21 , p . 46 8
(1940).

Eight differen t classe s o f surfac e activ e
agents ar e establishe d o n th e basi s o f reac -
tion with 5  per cent aceti c acid , water of 20
deg hardness, an d concentrated hydrochloric
acid. Th e classe s are : soaps , sulfonate d oil s
(Monopole oil) , highly sulfonate d oil s (Avi -
rol), naphthalene sulf o acid s (Nekal) , fatt y
alcohol sulfate s (Gardinol) , fatt y aci d con -
densation product s (Igepon) , protei n fatt y
acid combinatio n products (Lamepon) , an d
ethvlene oxid e condensatio n product s (Ige -

4

1941
(35) H . Gnamm, Die Losungs und Weich-

machungsmittel, Stuttgart , p . 330 (1941) .
This pape r describe s th e quantitativ e de -

termination o f nonioni c detergent s b y pre -
cipitation wit h ammoniu m cobal t thiocy -
anate.

(36) G. V. Shirolkar and K . Venkataraman,
"Wetting Agent s in Textil e Processing . Par t
VIII. Purificatio n an d Analysi s of Commer-
cial Wetting Agents, " Journal,  Indian Cnem .
Soc., Industria l Edition , Vol . 4 , pp . 61-7 1
(1941).

Dioxane an d ethy l acetat e ar e especiall y
suitable fo r extractin g wettin g agent s fro m
mixtures wit h inorgani c salts . Detaile d
methods are described fo r determining mois-
ture content , saponificatio n value , nitrogen,
sulfur, iodin e number, and alky l sulfate con -

pal).
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tent. Per cent of alkyl sulf ate was determined
by the method of Brass and Beyrodt .

(37) Vizer n an d Guillot , "Analysi s o f
Cleansing an d Wettin g Agent s on the Basi s
of Sulfonate d Fatt y Aci d Amides," Annales
de chimie analytique et  de  chimie  appliquee,
Vol. 23 , pp. 235-237 (1941) .

Sulfonated fatt y aci d amide s show a ratio
of fatt y substanc e t o "active " substanc e o f
about 0.8 . Active conten t i s determine d b y
extracting a dried sampl e with ethyl alcoho l
and evaporating the alcohol. Fatty substance
is determine d by saponifyin g a sampl e with
HC1 in the presence o f NaCl, extracting the
fatty acid s with chloroform , evaporatin g off
the chloroform , and weighing the residue.

1942
(38) E . Flatow , "Identificatio n an d Deter -

mination o f Quaternar y Ammoniu m Com-
pounds i n Antiseptics, " Pharmazeutische
Zentrdhatte, Vol . 83, pp. 181-18 5 (1942) ;
Chemische Zentrdhdle,  1942 , H, pp . 565 -
566; Chemical  Abstracts,  Vol. 37 , p . 485
(1943).

Qualitative colorimetri c reaction . Give s
quantitative tes t base d upo n dichromat e
treatment followe d b y thiosulfat e i n potas -
sium iodide-sulfuri c aci d solution .

1942
(39) D . Geltne r an d W . W . Razim , "Th

Analysis of Cation-Active Softening Agents,"
American Dyestuf  Reporter,  Vol . 31, pp .
409-412 (1942).

A genera l schem e o f analysi s o f com-
mercial textile-softenin g agent s i s given .
This involves (1 ) preliminary analysi s to de -
termine i f th e sampl e is of th e cation-activ e
type, (2 ) ashing, (3 ) alcoho l extraction , (4 )
volatile matter determination , (5) hydrolysis,
(6) isolatio n and identification of the amine .

(40) J . H . Perc y an d C . J . Arrowsmith ,
"Conductimetric Assa y o f Inorgani c Sal t i n
the Presenc e o f Wetting Agents, " Industrial
and Engineering  Chemistry,  Analytica l Edi-
tion Vol. 14, pp. 151-153 (1942) .

Sodium sulfat e conten t o f solution s con -
taining thi s Sal t an d wettin g agen t i s de -
termined b y comparin g conductance of tes t
solution with that o f known mixtures o f th e
two.

(41) S . Ram , "Analysis o f Washin g Pow-
ders Containin g Sulfate s an d Sulfonates, "
Andyst, Vol . 67, p. 16 2 (1942).

The sampl e is ashed with excess NagCOs ,
and tota l sulfat e i s determine d i n a n aque -
ous solution o f the melt . Another portion of
the sampl e i s extracte d severa l time s wit h
saturated NaC l solutio n an d alkal i sulfat e
determined i n th e extract . Th e differenc e
between th e tw o result s give s th e sulfu r
present a s alky l sulfate or a s Sulfonate d oil.

(42) K . E . Schwarz , H . J . Schrode r an d
M. v . Steckelberg , "Th e Polarographic De -
termination o f Surface-Activ e Substances in
Water," Zeitschrift  fu r Elektrochemie,  Vo

48, pp . 6- 9 (1942) ; Chemical  Abstracts,
Vor. 37, p. 489 (1943).

Determination b y mean s o f a  simpl e
polarographic apparatus with dropping mer-
cury electrod e a t a  constan t applie d poten -
tial. Th e oxyge n dissolve d i n th e wate r i s
used a s th e reducibl e substance . A  definite
amount o f potassiu m chlorid e i s adde d s o
that a t a  definit e rati o o f concentratio n o f
oxygen a current maximum exists.

1943
(43) M . E. Auerbach, "Germicidal Quater-

nary Ammoniu m Salt s in Dilut e Solution . A
Colorimetric Assa y Method," Industrid  an d
Engineering Chemistry,  Analytica l Edition ,
Vol. 15 , p. 492 (1943).

Quaternary ammoniu m salt s ar e deter -
mined by extraction with ethylene dichloride
of th e colore d comple x formed with brom -
phenol or bromthymol blue. Th e intensity of
the colo r i s measure d i n a  colorimete r an d
compared wit h tha t produce d b y standar d
solutions.

(44) J . C . Harris, "Colorimetri c Determin -
ation o f Alky l Benzen e Sulfonates, " Indus-
trid an d Engineering  Chemistry,  Analytica l
Edition, Vol . 15 , p. 25 4 (1943) .

A metho d i s describe d fo r th e estimatio n
of alky l benzene sodiu m sulfonat e whic h i s
sensitive t o on e par t pe r millio n o f pur e
sulfonate. Th e analysi s ma y b e mad e vis-
ually o r photometricall y and i s base d upo n
the formatio n o f a  blue colo r when an alkyl
benzene sulfonat e is adde d t o a  solutio n of
orthotolidine an d sodiu m hypochlorite ;

(45) A . Hintermaie r an d L . C . Kelber ,
"Determination o f th e Activ e Substances i n
Mersol an d Merso l Solutions in the For m of
Sodium Mersolate, " Fette  und  Seifen,  Vol.
50, pp . 413-41 5 (1943) ; Chemical  Ab -
stracts, Vol. 40 , p . 232 5 (1946) .

A by-differenc e saponificatio n metho d
with, o r without , correction fo r sodiu m sul -
fate o r sodium sulfite .

(46) L . Palfra y an d G . Desseigne, "Analy-
sis o f Mixture s of Alky l Sodiu m Sulfates, "
Comptes rendus,  (Paris ) Vol . 217, pp .
213-214 (1943) .

Refhrang o f sampl e in norma l potassium
hydroxide i n pheny l methy l alcoho l an d
titrated wit h hydrochlori c aci d i n th e pre -
sence o f pheno l red . More accurat e an d
more rapi d hydrolysi s tha n usin g norma l
sulfuric aci d o r potassiu m hydroxid e i n
alcohol.

(47) A . Parisot, "Analyse s o f Certai n Ma -
terials Derive d fro m Fats , Wettin g Agents ,
Etc.," Corps  gras,  savons, Vol. 1 , pp. 11—1 4
(1943); Chemicd  Abstracts,  Vol . 40, p .
5269 (1946) .

Procedures fo r syste m o f analysi s o f ma -
terials derived from fat s an d various wetting
agents. Several agents analyzed by elementa l
analysis an d the n hydrolyze d wit h identifi -
cation o f the resultin g materials .
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(48) M . v . Stackelber g an d H . Schiitz ,
"Quantitative Estimatio n o f Surfac e Activ e
Substances b y Polarographi c Adsorptio n
Analysis," Kolloid-Zeitschrift,  Vol . 105 , pp .
20-26 (1943) .

Surface-active substance s decreas e th e
maximum heigh t o f polarogram s b y adsorp -
tion a t th e mercury-solutio n interface . Th e
decrease i n heigh t depend s o n th e conten t
of surfactant in solution.

1944
(49) M . E. Auerbach , "Colorimetric Assay

of Quaternar y Ammoniu m Salts, " Industrial
and Engineering  Chemistry,  Analytica l Edi-
tion, Vol. 16, p. 739 (1944).

Method describe d use s benzen e solutio n
of bromopheno l blue indicato r t o overcome
difficulty experience d wit h ethylen e dichlor -
ide. Extractio n made , the n centrifuge d an d
read photometricall y a t 60 0 mpi .

(50) D . Berkowit z an d R . Bernstein, "An-
alysis o f Soap-Syntheti c Detergen t Mixture s
in Ba r Form, " Industrial  an d Engineering
Chemistry, Analytica l Edition , Vol . 16 , p .
239 (1944).

Precise method s ar e give n fo r determin -
ing soap , fatt y matter , alcoho l solubl e an d
insoluble matter , an d syntheti c detergent i n
soap-synthetic detergen t bars . Syntheti c de -
tergent i s determine d a s th e differenc e be -
tween tota l alcoho l solubl e matte r an d th e
sum o f soap , fatt y matter , an d alcohol-solu-
ble chlorides .

(51) A . Hintermaier , "Identificatio n o f
Relatin an d Tylose, " Fette  und  Seifen,  Vol .
51, pp. 367-368 (1944); Chemical Abstracts,
Vol. 44 , p . 666 1 (1950) .

Color reactio n wit h alpha-naphtho l sul -
fonic aci d give n onl y b y carbohydrate-lik e
compounds bu t doe s no t distinguis h be -
tween them. Microscopi c examination under
10% causti c alkal i containin g methylen e
blue suggested .

(52) A . Hintermaier , "Determinatio n o f
Relatin an d Tylos e i n Launderin g Com -
pounds," Fette  und Seifen,  Vol . 51, pp. 368-
369 (1944) ; Chemical  Abstracts,  Vol . 44 ,
p. 6662 (1950) .

Colorimetric metho d base d upo n alpha -
naphtholsulfonic aci d give n i n whic h alco -
hol-insoluble matte r i s use d i n th e deter -
mination.

(53) J . M . Koch , "Analysi s o f Petroleu m
Oil-Soluble Sodiu m Sulfonate s b y Adsorp -
tion," Industrial  and  Engineering  Chemis-
try, Analytica l Edition , Vol . 16 , pp . 25-2 8
(1944)

This i s a  metho d fo r th e analysi s o f
petroleum-oil-soluble sodiu m sulfonate s b y
adsorption o n a  colum n o f Attapulgu s cla y
from naphth a solutio n and th e displacement
of soa p fro m th e cla y with methanol .

(53A) F . D. Snell and F. M. Biffen, Com-
mercial Methods  o f Analysis,  McGraw-Hil l

Co. Inc. , Ne w York , N . Y. , pp . 367-38 0
(1944).

Chapter o n sulfated oil s and rekted prod-
ucts. Give s qualitativ e an d quantitativ e
methods an d thes e latte r ar e relate d t o
sulfonated oils .

1945
(54) A.B . Ashton and N. J. Stead, "Estima-

tion o f Wetting-Agen t Concentration, " Met-
allurgia, Vol. 32, pp. 53-56 (1945) .

For contro l purposes, the concentratio n of
wetting agen t i n a  sulfuri c acid—coppe r
sulfate picklin g solutio n i s determine d b y
measuring th e surfac e tensio n b y mean s of
the capillar y rise method. Th e method gives
good result s fo r concentration s o f wettin g
agent below 0.30 per cent.

(55) G . Desseigne , "Hydrolysi s o f Fatt y
Alcohol Sulfate s i n Wea k Acid, " Industries
corps gras,  Vol . 1 , pp . 136-13 9 (1945) ;
Chemical Abstracts, Vol. 40, p. 4901 (1946).

Rates o f hydrolysi s at boi l give n for nor -
mal C 2 t o C1 2 sodiu m alkylsulfates . I n
normal hydrochloric acid th e hydrolysi s rate
varies with chain length, and passes through
a minimum at C5. Percentage hydrolysis and
other pertinen t dat a given . Presenc e o f so -
dium sulfat e considerabl y reduce d th e rat e
of hydrolysi s whil e sodiu m chlorid e ha s
much smaller effect .

(56) A. S. DuBois, "Methods fo r th e Esti -
mation o f Hig h Molecula r Quaternar y Am-
monium Compounds, " American  Dyestuff
Reporter, Vol . 34, pp. 245-246 (1945) .

Methods are discussed for estimating these
compounds i n solutio n an d o n variou s sur -
faces.

(57) A. S. DuBois, "Argentimetric Estima-
tion o f High-Molecula r Quaternar y Am -
monium Hafides, " Industrial  an d Engineer-
ing Chemistry,  Analytica l Edition , Vol . 17 ,
pp. 745-746(1945).

Uses a  Borowsk i modification o f Fajans '
method fo r silve r nitrat e titratio n i n 2 5 t o
50 pe r cen t aqueou s isopropano l solution .
Indicators ar e eosi n an d dichlorofluorecei n
which gav e littl e differenc e i n sampl e size ,
but thi s did affec t bichromat e titration.

(58) B . DuBos e an d V . B . Holland , " A
Method fo r Determinin g Organically-Com -
bined Sulfuri c Anhydrid e in Surface-Activ e
Products," American  Dyestuff Reporter,  Vol.
34, pp. 321-322 (1945).

Consists o f extractio n i n ether , evapora -
tion o f ether , oxidation with nitri c acid, an d
finally perchlori c acid . Th e sulfat e i s pre -
cipitated a s the bariu m sal t an d determined
gravimetrically.

(59) A . Hintermaier , "Determinatio n o f
Soaps an d Sulfonate s in Detergents, " Fette
und Seifen,  Vol . 51, pp. 10-12 (1945) .

General analytica l method s ar e described
and include : qualitativ e test s fo r fa t acids ,
carbonates, an d tylose ; determination of un -
saponifiable an d sulfonat e i n fa t acid-fre e
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detergents; an d determinatio n o f sulfonate s
in detergent s containin g fa t acids . Shorte r
procedures ar e describe d for factor y contro l
tests.

(60) J . H . Jones , "Genera l Colorimetri c
Method fo r Determinatio n o f Smal l Quanti -
ties of Sulfonated o r Sulfated Surface-Active
Compounds," Journal,  Assoc . Offic . Agr .
Chemists, Vol . 28, pp. 308-40 9 (1945) .

This is a  method base d upo n th e forma-
tion of a color when methylene blue is mixed
with a n anionic detergent. Intensity o f color
is compared with a set of standards .

(61) J . M . Preston, "Tensimetri c Analysis
of Surface-Activ e Electrolytes," Journal, Soc.
Dyers an d Colourists , Vol . 61, pp. 165-16 6
(1945).

Anionic detergen t i s determined b y titra -
tion wit h cationi c agent . A t en d poin t a
sharp ris e occur s i n th e surfac e tension o f
the anioni c detergen t solution .

(62) F . Putna m an d H . Neurath , "Inter -
action Betwee n Protein s an d Syntheti c De -
tergents. II . Electrophoreti c Analysi s o f
Serum Albumin-Sodiu m Dodecy l Sulfat e
Mixtures," Journal  o f Biological  Chemistry,
Vol. 159 , pp . 195-20 9 (1945) ; Chemical
Abstracts, Vol. 39, p. 4633 (1945) .

Distribution betwee n complexe s depend s
upon th e detergent : protei n weigh t ratio .
Forces involve d oelieve d ionic in nature .

(63) S . E . Sheppar d an d A . L . Geddes ,
"Amphipathic Characte r o f Protein s an d
Certain Lyophil e Colloid s a s Indicate d b y
Absorption Spectr a o f Dyes, " Journal  o f
Chemical Physics,  Vol . 13 , pp . 63-6 5
(1945).

Suggested analysi s o f quaternarie s b y
change i n colo r fro m aqueou s t o organi c
solvent solutions .

(64) J . H . Skinkle , "A Systematic Scheme
of Identificatio n fo r Organi c Finishin g
Agents," American  Dyestuff  Reporter,  Vol .
35, pp. 449-452(1945).

Organic finishin g agent s ar e extracte d
from fabric s b y successiv e treatmen t wit h
the followin g solvents: carbo n tetrachloride ,
ethyl alcohol , water, dioxane, and dilute hy -
drochloric acid . Th e alcoho l extrac t ma y
contain soaps , sulfonate d oils , sulfate d al -
cohols, and cationic softeners . Suitable quali-
tative test s ar e made to determin e whic h of
these is present in the extract .

(65) A . Steigmann , "Experiment s wit h a
Cationic Wettin g Agent, " Journal,  Soc .
Chem. Ind., Vol. 64, No. 3, p. 88 (1945) .

A ne w techniqu e fo r th e preparatio n o f
spot tes t paper s i s describe d an d th e effec t
of Sapamin e upo n th e isoelectri c poin t o f
gelatins mentioned.

(66) P . Van Rysselberghe and J. M. McGee,
"Polarographic Reductio n Potential s o f
Quaternary Ammoniu m Ions," Journal, Amer.
Chem. Soc., Vol. 67, pp. 1039-1040 (1945).

Procedure give n an d th e half-wav e re -

duction potential s o f a  numbe r o f quater -
naries given , bu t n o strikin g regularit y i s
apparent fro m th e homologou s serie s in -
vestigated.

1946
(67) E . W. Blank and A. Troy, "Determin -

ation o f Bora x i n Soa p an d Syntheti c De -
tergents," Oi l and Soap,  Vol . 23, pp. 50-5 5
(1946).

Based upo n th e precipitatio n o f solubl e
silicates, carbonates , an d orthophosphate s
by strontiu m chloride , wherea s strontiu m
metaborate i s soluble i n excess chloride. Af-
ter remova l of insoluble salt s the metaborat e
is converte d t o bori c aci d an d thi s titrate d
in the presence o f mannitol.

(68) F . Brooks , E. D . Peters, and F. Lyk-
ken, "Analysi s o f Oil Soluble Petroleum^ Sul-
fonates. Extraction-Adsorptio n Method, " In-
dustrial an d Engineering  Chemistry,  Analy -
tical Edition , Vol . 18, pp. 544-54 7 (1946) .

An extraction-adsorptio n metho d i s de -
scribed fo r determinin g minera l oil , sulfoni c
acid soap , water , carboxyli c aci d soap , fre e
alkali, an d inorgani c salt s i n oil-solubl e
petroleum sulfonates.

(69) D . Burto n an d L . F . Byrne , "Th e
Constitution of Sulfated Oils. I . Method s for
Determining th e -COOH , -OSO 2OH, an d
-SOsH Group s an d Thei r Salts, " Journal,
International Soc . Leathe r Trade s Chem. ,
Vol. 30 , pp. 306-315 (1946).

Sulfated oil s ma y contai n carboxyl , alky l
sulfate, an d sulfoni c aci d groups , fre e o r
partly neutralize d wit h sodium , potassium ,
ammonium, or combinations. Methods given.

(70) M . L . Corrin , H . B . Kelven s an d
W. D . Harkin , "Th e Critica l Concentratio n
for th e Formatio n o f Micelle s a s Indicate d
by th e Absorptio n Spectru m o f a  Cyanin e
Dye," Journal  o f Chemical  Physics,  Vol. 14 ,
pp. 216-21 7 (1946) .

Change in color of certain dyes as a means
for analysis . Colo r chang e attribute d t o
micelle formation.

(71) A . S. DuBois , "Testin g th e Quater -
nary Ammoniums, " Soap, Vol . 22 , No . 11 ,
pp. 125 , 127 , 129 , 131 , 139 , 141 , 14 3
(1946).

Review liste d by : Estimatio n o f cations ;
bromophenol blu e methods ; Hartley-Runi -
cles method ; Auerbac h method; Brook s an d
Hucker method; Botwright method; methods
based o n dyes ; Amers e method ; iodine-io -
dide methods ; ferricyanide; potassiu m bich-
romate; estimatio n o f anions ; othe r tests .
Seventeen references .

The Amers e metho d (Botwright ) relie s
on solubilizin g a n insolubl e salt , an d disap -
pearance o f turbidity a s the endrpoint . Th e
indicator i s comprise d o f N/25 0 solutio n of
Erythrosin B.

(72) A . S . DuBoi s an d D . D . Dibblee ,
"The Influenc e o f Surface-Activ e Cationi c
Germicides o n th e Bacteria l Populatio n o f

7
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Milk," Journal  o f Milk  Technology,  Vol . 9 ,
pp. 260-268 (1946).

Found th e bromopheno l blu e tes t buf -
fered a t pH 4.6 unsuitable an d preferred th e
Hartley and Runnicles method an d modified
this fo r rapid qualitativ e testing .

(73) E . F . Gobel, "Ionic Agents and Their
Identification (Activ e Agent s fo r th e Re -
duction of Surface Tension)," Revista Quimi-
ca Industrial  (Ri o de Janiero), Vol. 15 , No.
173, pp. 16-23 (340-347) (1946) ; Chemical
Abstracts, Vol. 41, p. 2593 (1947).

Methylene blu e an d urani n giv e colora -
tion suc h tha t i n dilution s o f 1:200 0 t o
1:5000 coloratio n change s ar e utilize d t o
distinguish betwee n acy l amide s an d alky -
laryl sulfonates .

(74) J . P . Harmon , "Wetting-Agen t Con -
centration i n Water Solutio n Determined b y
Drop-Number Method, " 17 . S . Bur.  Mines,
Circular No . 7351  (1946).

The concentratio n o f a  know n wettin g
agent ca n be determine d closel y enoug h for
control purpose s i n studie s o f th e wettin g
of min e dust s b y th e drop-numbe r metho d
by us e o f a Traube stalagmometer . The ap -
paratus an d procedur e ar e described .

(75) T . H. Harris , "Determination o f Qua-
ternary Ammoniu m Compound s i n Frui t
Juices," Journal  Assoc . Offic. Agr . Chemists,
Vol. 29 , pp . 310-311 (1946) .

A detaile d metho d i s given fo r th e quan -
titative extractio n an d determinatio n of qua-
ternary ammonium compounds in fruit juices.

(76) T . V . Marro n and J . Schifferli , "Di -
rect Volumetri c Determinatio n o f th e Or -
ganic Sulfonat e Conten t o f Syntheti c Deter -
gents," Industrial  an d Engineering  Chem-
istry, Analytica l Edition , Vol . 18 , p . 4 9
(1946).

The organi c conten t i s determine d i n
samples o r alky l an d alkary l sulfonate s b y
shaking wit h a n aqueou s solutio n o f p -
toluidine hydrochlorid e an d extractin g wit h
carbon tetrachloride . Th e carbo n tetrachlo -
ride takes up a n amin e sulfonate sal t which
is titrate d i n alcoho l solutio n wit h standar d
alkali an d metacreso l purpl e a s indicator .
The organi c content i s calculated fro m "pe r
cent organic " equivalen t o f th e alkal i solu-
tion standardized agains t a  reference sample
of known organic content .

(77) P . W . Morgan , "Determinatio n o f
Ethers an d Ester s o f Ethylen e Glycol, "
Industrial an d Engineering  Chemistry,  Anal.
Edition, Vol . 18 , pp. 500-50 4 (1946) .

Oxyethylene conten t determine d quanti -
tatively by modification of the alkox y meth -
od i n whic h hydroge n iodid e decompose s
the polyglycol structure into ethyl iodide and
ethylene, whic h ar e collecte d an d deter -
mined volumetricall y i n standar d solution s
of silve r nitrate an d bromin e respectively .

(78) O . E . Sundber g an d G . L . Royer ,
"Microdetermination o f Halogen s an d Sul -
fur," Industrial  an d Engineering  Chemistry,
Anal. Edition , Vol . 18, pp. 719-723 (1946) .

Sulfur determinatio n o f inorgani c alkal i
sulfonates o r compound s containin g C , H ,
O, S , N , alkal i metal s an d halogen s ob -
tained b y us e of modified Grot e combustion
tube followe d b y volumetri c titration . Oxi -
dation product s treate d wit h standardize d
barium chlorid e solutio n usin g dipotassiu m
rhodizonate indicator.

(79) J . B . Wilson, "Determinatio n o f Qua-
ternary Ammoniu m Compounds i n Foods, "
Journal, Assoc . Offic . Agr . Chemists , Vol .
29, p. 311 (1946).

This metho d i s a  modificatio n o f Auer -
bach's bromopheno l blue-quaternar y com -
plex extraction procedure fo r the determina -
tion o f quaternary ammonium salts in foods .
An alternate procedure is suggested i n which
the quaternar y bas e i s precipitate d a s th e
salt o f ferricyani c acid , followe d b y deter -
mination o f exces s ferricyanid e b y titratio n
of th e iodin e liberated fro m iodide s i n aci d
solution.

1947
(80) T . F . Balesskaya , "Identificatio n o f

Alkylbenzene," Journal  o f General  Chemis-
try (USSR) , No . 2, pp. 489-496 (1947) .

Analysis o f binary mixtures of acy l amin o
derivatives o f secondar y butyl-benzen e an d
isobutyl benzene.

(81) A . Brunzell , "Dodecy l Sodiu m Sul -
fate," Svensk Farmaceutisk Tidskrift, Vol.
51, pp. 101-106 (1947) .

Dodecyl sodiu m sulfate i s determine d b y
titrating the aci d liberate d by aci d hydroly-
sis. I f sodiu m sulfat e is present , th e benzi -
dine separation method of Kling and Puschel
is used.

(82) E . L . Colichman , "Photocolorimetri c
Method for the Determinatio n of Quaternary
Ammonium Salts, " Analytical  Chemistry,
Vol. 19 , p. 430 (1947) .

This procedur e i s a  modificatio n o f Auer -
bach's method . I t i s based upo n th e forma -
tion o f th e brompheno l blue-quaternar y
complex i n th e presenc e o f a  know n excess
of th e dye , followed by measuremen t of th e
color intensity without extraction of the com-
plex. The method is less sensitive than Auer-
bach's but i s claimed to be suitabl e for con-
centrations greate r tha n 10 0 ppm.

(83) M . L. Corrin and W. D. Harkins, "De -
termination o f the Critica l Concentration fo r
Micelle Formatio n i n Solution s o f Colloida l
Electrolytes b y th e Spectra l Chang e o f a
Dye," Journal,  Am . Chem . Soc. , Vol . 69 ,
pp. 679-683 (1947).

Change i n colo r o r reductio n i n fluores -
cence use d i n quantitativ e analysi s b y a
titration method .

8
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(84) S . R . Epton, "Method o f Analysi s of
Certain Surface-Activ e Agents, " Nature,
Vol. 160 , pp . 795-79 6 (1947) .

Improved titrimetri c metho d fo r analysi s
of anionic s suc h a s alky l sulfate s an d sul -
fonates described . Equivalenc e poin t ob -
served fro m chang e i n intensit y o f methy -
lene blu e o f hexadecylpyridiniu m bromid e
titrating agent . Endpoint^iot affected b y ex-
cess inorgani c salt s o r temperatur e varia -
tions. Substance s havin g more than one ion-
izable grou p canno t b e analyze d b y thi s
method.

(85) J . F . Gai n an d C . A. Lawrence, " A
Rapid Metho d fo r Estimatio n o f Use-Dilu -
tion Concentration s o f Quaternar y Ammo -
nium Germicides, " Science,  Vol. 106, p . 525
(1947).

Data ar e presente d t o sho w tha t th e
method o f Hartle y an d Runnicle s ca n b e
used t o determin e th e amoun t of availabl e
quaternary ammoniu m sal t i n th e presenc e
of organi c matter.

(86) H . B . Goldstein, "Qualitativ e Analy -
sis o f Textil e Processin g Agents, " American
Dyestuff Reporter, Vol. 36, pp. 629-640
(1947).

This articl e i s concerne d wit h th e quali -
tative analysi s o f th e mor e commo n textil e
processing agents .

(87) O . B . Hager , E . M . Young , T . L .
Flanagan, an d H . B . Walker , "Determina -
tion o f Hig h Molecula r Weigh t Quaternar y
Ammonium Compound s a s th e Triiodides, "
Industrial an d Engineering  Chemistry,  An -
alytical Edition , Vol . 19 , pp . 885-88 8
(1947).

Two qualitativ e an d thre e quantitativ e
methods described . Triiodide s rapidl y pre -
cipitated fro m aqueou s solutions by addition
of solutio n containing iodin e an d potassium
iodide. Thes e colore d solid s sho w marked
change in color when more than the equiva -
lent amoun t of iodin e i s provided . Th e tri -
iodides ca n b e isolated , dissolve d i n dilut e
alcohol an d determine d colorimetricall y o r
by titratio n wit h sodiu m thiosulfate , bu t
most accurat e an d precis e metho d wa s po -
tentiometric titratio n wit h a  solutio n o f
iodine.

(88) L . F . Hoyt , "Qualitative Metho d for
Detecting Surface-Activ e Agents, " Journal,
Am. Oi l Chemists ' Soc. , Vol . 24, pp . 54-5 6
(1947).

Small amount s o f anionic , cationic , o r
nonionic surface-activ e agent s ca n b e de -
tected b y thei r solubilizin g actio n o n oil -
soluble blue dye (National Brilliant Oi l Blue
BMA). A s little as 0.002 per cen t agen t ca n
thus be detected . Soa p also give s a  positiv e
test bu t ca n b e eliminate d b y acidificatio n
and extraction of the fatt y acids released .

(89) J . M . Lambert, "Volumetri c Analysis
of Colloida l Electrolytes b y Turbidity Titra -

tion," Journal  o f Colloid  Science,  VoL 2 , pp .
479-493 (1947).

The concentratio n o f surface-activ e col -
loidal electrolyt e i n dilut e aqueou s solution s
can be determined by titrating anionic agents
with cationi c agent s (o r vic e versa ) unde r
such condition s tha t a  colloida l precipitat e
is produced near the equivalence poin t Th e
end poin t o f th e titratio n i s show n by th e
maximum turbidit y o f the solution .

(90) G . E . W . Sexton , "Oils , Fat s an d
Surface-Active Agents, " Annual  Reports  o n
Progress i n Chemistry  (Chem . Soc. , Lon -
don), Vol. 44, pp. 287-290 (1947); Chemical
Abstracts, Vol. 43, p. 4595 (1949) . Reviews
with many references.

(91) C . B . Shaffe r an d F . H . Critchfield ,
"Solid Polyethylen e Glycol s (Carbowa x
Compounds)," Analytical  Chemistry,  Vol .
19, pp. 32-34 (1947).

A gravimetric and colorimetric method for
determination o f soli d Carbowaxe s base d
upon reaction o f polyglycols with the heter -
opoly acids , silicotungstic , an d phosphomo -
lybdic. Detail s o f procedures given .

(92) D . A . Shiraeff , "Quantitativ e Analy -
sis of Igepon T," American Dyestuff Re-
porter, Vol . 36, pp . 313-31 4 (1947) .

The concentratio n o f sodium salts of oleyl
methyl tauride (Igepo n T) is determined by
precipitation wit h acidified benzidine hydro-
chloride solution , washing with wate r to re-
move aci d an d wit h petroleu m ethe r t o re-
move fatt y acid s (fro m soap) . Th e washe d
precipitate i s dissolve d i n aqueou s alcoho l
and titrate d wit h NaO H o r evaporate d t o
dryness and weighed . Th e procedur e i s also
suitable fo r a  numbe r o f othe r syntheti c
surface-active substance s which contai n sul -
fonic aci d i n th e molecule , suc h a s alkyl -
and alky l aryl sulfonates , an d sulfate d fatt y
alcohols.

(93) A . Steigmann , "Ne w Analytica l Re -
actions wit h Anionic , and Cationi c Wettin g
Agents," Journal,  Soc . Chem . Ind . (Lon -
don), Vol . 66, pp. 355-356 (1947) ; Chemi-
cal Abstracts,  Vol . 42, p . 152 5 (1948) .

Orthosilicates an d metaphosphate s o f
cetyltrimethylammonium bromid e o r o f Sa -
pamine K W 20 0 pe r cen t absor b dye s an d
reagents use d fo r spo t tests . Alavlo n als o
precipitates mercury , gold, an d platinu m i n
slightly acidi c solutions o f their chlorides .

1948
(94) J . F . Alicino , "Micro-Volumetri c

Method fo r Determinatio n o f Sulfu r i n Or -
ganic Compounds, " Analytical  Chemistry,
Vol. 20 , pp. 85-86(1948).

Usual Pregl method followed with certai n
modifications. Use d dipotassiu m rhodizon -
ate an d titrate d wit h bariu m chloride . Re -
producibility high , shar p endpoint , an d n o
blank necessary.

9
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(95) "Analysi s o f Soa p Containin g Syn-
thetic Detergents, " Official  an d Tentative
Methods of  the  American  Oil Chemists'  So-
ciety, (1948) .

Methods Db l t o Dbl l includ e moistur e
and volatil e matter ; alcohol-solubl e an d
alcohol-insoluble matter ; fre e aci d o r fre e
alkali; wate r insoluble ; tota l alkalinit y o f
alcohol insoluble ; tota l anhydrou s soap ;
chlorides; saponificatio n value ; alkalin e sili -
ca; fatty matter; rosin.

(96) Associatio n Officia l Agricultura l Che-
mists, "Change s i n Officia l an d Tentativ e
Methods o f Analysis, " Journal,  Assn . Off.
Agr. Chem. , Vol. 31, pp. 105-108 (1948) .

Described ferricyanid e metho d fo r com-
mercial preservative s i n bottle d beverages ,
containing frui t juices , beer, tabl e sirup .

(97) T . Barr , J . Oliver , an d W . V . Stub -
bings, "The Determination of Surface-Active
Agents i n Solution, " Journal,  Soc . Chem.
Ind. (London) , Vol . 67, pp. 45-4 8 (1948) .

Anionic detergent s ca n be titrate d wit h a
standard solutio n o f a  pur e cationi c agen t
such a s cetyltrimethylammoniu m bromide .
The titratio n i s conducte d usin g methylen e
blue a s a n indicato r i n th e anioni c solution
which is layered ove r chloroform. At the en d
point, th e chlorofor m layer takes o n a  blu e
color. Similarly , cationi c agent s ca n b e ti -
trated wit h a n anioni c solutio n using brom-
phenol blue as indicator.

(98) Canadia n Governmen t Specifications
Board, "Schedule o f Methods of Testing an d
Analysis o f Soap s an d Detergents, " Specifi-
cation No. 2-GP-ll, Oct. 23, 1948.

In additio n t o soap methods listed ar e the
following fo r syntheti c detergents ; alcoho l
insoluble; wate r insoluble ; sugar ; chlorides ;
moisture; sulfates ; anhydrous , salt-fre e syn-
thetic organi c detergent ; silicates ; phos -
phates; carbonates.

(99) M . W . Gucci , "Practica l Fiel d Tes t
for Quaternaries, " Soap,  Vol . 24, No . 8 ,
pp. 129-13 1 (1948) .

Use o f chloroform , bromopheno l blue ,
aqueous solution , an d titratio n wit h qua-
ternary solution in calibrated tes t tubes .

(100) A . S. DuBois , "Testin g th e Quater -
nary Ammoniums— A Review of 1946-1948, "
Soap, Vol. 24, No . 11 , pp. 122-12 5 (1948) .

Review b y th e variou s method s used ;
bromophenol blue , method s based o n dyes ,
ferricyanide method , potassiu m bichromate,
turbidity an d by test papers . Seventee n ref-
erences.

(101) S . R. Epton, "New Method s for th e
Rapid Titrimetri c Analysi s of Sodiu m Alkyl
Sulfates an d Relate d Compounds, " Transac-
tions, Faraday Soc. , Vol. 44, p. 22 6 (1948) .

Anionic detergent s ma y be determine d i n
solution by titratio n wit h cationi c surfactant
(cetyl pyridiniu m bromide ) usin g acidifie d
methylene blue a s indicator. Th e titratio n i s

run ove r a  laye r o f chloroform . At th e en d
point, th e intensit y o f colo r i n bot h layer s
is the same.

(102) T . L . Flanagan , Jr. , T. J . Drennen ,
and G . R. Goetchius , "Determinin g Quater-
nary Conten t i n Sanitizin g Solutions, ' Soap
and Sanitary  Chemicals,  Vol. 24, No . 4, pp .
163, 16 5 (1948).

A 0. 2 pe r cen t solutio n o f a  sodiu m salt
of a  condensed arylsulfoni c acid (Tamo l N )
containing 0.02 per cen t o f blue dy e (FD& C
Brilliant Blu e 1 ) i s adde d dropwis e t o th e
sample solution . Fro m th e numbe r of drop s
required t o produce maximum turbidity, th e
concentration o f quaternar y sal t i s deter -
mined by comparison with a  previously pre-
pared tabl e givin g the numbe r o f drop s re -
quired b y known concentrations. Som e qua-
ternary salts do not react.

(103) H . H . Goldthorp e an d J . Nixon ,
"Sewage Treatment . IV . Syntheti c Deter -
gents; Inhibitio n o f Precipitation ; Determi -
nation o f Surface-Activ e Agents, " Journal
and Proceedings,  Inst . Sewag e Purif. , 1948,
Part 1 , pp , 109-113 ; Chemical  Abstracts.,
Vol. 46 , p . 575 2 (1952) .

Literature o f determinatio n reviewed . I f
frothing o f sewag e occur s a t pH3 , upon
shaking vigorously , a  surfac e activ e agen t
is probably present.

(104) W . J . Harper , P . R . Elliker , an d
W. K . Moseley, "Quaternary Test : Sensitiv e
Method fo r Testin g Concentratio n o f Qua-
ternary Typ e Germicides, " Soap  an d Sani-
tary Chemicals,  Vol. 24, No. 2, pp. 159 , 161 ,
163 (1948).

The metho d i s based o n the formatio n o f
a re d precipitat e upo n additio n o f quater -
nary ammoniu m compound s to eosi n yellow
and subsequen t titratio n t o a  colorles s com-
pound with an anionic agent such as Aerosol
O.T. Amount s a s lo w a s 1 0 pp m ca n b e
detected eve n in the presence of 1 per cent
of ski m milk. A paper strip test based on th e
above metho d wa s als o developed .

(105) A . Hintermaier , "Th e Analysi s o f
Alkylsulfates an d Nomenclatur e Sugges -
tions," Angewandte  Chemie,  Vol . A60, pp.
158-159 (1948) .

A genera l discussio n is presente d o f vari-
ous methods of analysis.

(106) J . A . va n de r Hoeve , "Analysi s of
Textile Auxiliar y Products, " Recueil  de s
Travaux Chimiques,  Vol . 67, pp . 649-66 4
(1948).

Tests ar e describe d fo r th e qualitativ e
analysis o f washing , wetting, an d retardin g
agents an d emulsifiers . Th e test s ar e base d
upon colo r formatio n wit h specifi c reagent s
and precipitat e formatio n o n mixing cationic
and anioni c surface-active agents.

(107) J . M . Lamber t an d W . F . Busse ,
"Testing o f Colloidal Solutions by Dy e Solu-
bilization," Journal  o f Chemical  Physics.
Vol. 16 , pp. 847-84 8 (1948) .
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Solubilization isotherm s sugges t tha t th e
method o f investigatio n migh t b e suitabl e
for analytica l work.

(108) S . S . Marsde n an d J . W . McBain,
"Oriented X-Ra y Diffractio n Pattern s Pro -
duced b y Hydrous Liquid Crystals," Journal
of Chemical  Physics,  Vol. 16, p. 633 (1948) ;
Chemical Abstracts,  Vol. 42, p. 6597 (1948) .

Data develope d fo r severa l concentration s
of sodium dodecyl sul f ate.

(109) C . L. Ogg , C . O. Willit s an d F . J .
Cooper, "Volumetri c Determinatio n o f Small
Amounts o f Solubl e Sulfates, " Analytical
Chemistry, Vol. 20, pp. 83-85 (1948) .

Titration wit h bariu m chlorid e solutio n
using dipotassiu m rhodizonat e o r tetrahy -
droquinone. Us e of standard filter s an d con -
tinuous followin g o f colo r chang e t o giv e
true endpoint.

(110) D . A . Shiraeff , "Quantitativ e Analy-
sis o f Syntheti c Detergents . Extensio n o f
Igepon T  Metho d t o yariou s Agent s Con -
taining th e Sulfoni c Aci d Group, " American
Dyestuff Reporter,  Vol . 37 , pp . 411̂ 1 4
(1948).

The benzidine hydrochloride precipitatio n
method for Igepon T  can be used with some
modifications fo r th e analysi s o f an y deter -
gent the benzidin e sal t o f which i s insoluble
in water , i s crystalline , easil y filterable , an d
soluble i n a neutral organi c solvent.

(111) A. Treffler, "Identification o f Clean-
er Ingredients, " Soap  an d Sanitary  Chemi-
cals, Vol. 24, June, 1948 , pp . 43-45, 159 .

Qualitative an d quantitativ e test s ar e pre -
sented fo r component s o f cleanin g com -
pounds as follows: water, soap, synthetic de-
tergent, silicates , borax , phosphates , an d
carbonates.

1949
(112) T . F . Boyd , J. M . MacQueen and I .

Stacy, "X-Ra y Diffractio n Pattern s fo r th e
Identification o f Surface-Activ e Agents, "
Analytical Chemistry,  Vol. 21, pp . 731-73 2
(1949).

Describe procedur e an d diffractio n dat a
for 1 9 crystallin e surfac e activ e agent s in -
cluding alkylbenzen e sulfonates , alky ! sul -
fosuccinates, alky l sulfates an d on e nonionic.

(113) F . J . Cahn , "Testin g o f Solution s
(for Quaternar y Ammoniu m Compounds),"
U. S . Patent No. 2,471,861,  May 31, 1949 .

The quaternar y ammoniu m content o f a
solution may be determined by titration with
an anioni c substanc e usin g dichlorofluores -
cein a s indicator. At the end point , th e pin k
color du e t o th e indicato r disappears . Th e
addition o f a n immiscibl e solvent , suc h a s
chloroform o r ethylen e dichloride , improves
the end point .

(114) P . Desnuell e an d O . Micaelli , "Th e
Analysis o f Sulfate d Fa t Acid-Condensatio n
Products," Oleagineux,  Vol . 4, pp . 353-35 7
(1949).

A metho d o f analysi s i s give n whic h de -
termines tota l fa t acids , fre e fa t acids , fa t
acid amides , fat aci d esters , sulfate d fa t aci d
amides, sulfated fa t aci d esters , an d sulfated
fat acids .

(115) R . M. Kelley and E. W. Blank, "De -
termination o f Bicarbonat e i n Soa p Pro -
ducts," Journal,  Am . Oi l Chem . Soc. , Vol .
26, pp. 685-687 (1949).

Method consist s o f heatin g sampl e con -
taining bicarbonat e an d carbonate t o 200 C
for half-hou r i n a dry flask connected to the
usual carbo n dioxid e train . Sodiu m carbon -
ate i s determine d i n th e usua l way .

(116) H . P . Lundgren , "Applicatio n o f
Detergents t o Protei n Fibe r Preparation, "
pp. 317-324 , "Advances  in Protein  Chem-
istry," Vol . V , Academi c Press , Inc. , Ne w
York, 1949 .

Discussion of protein-detergent complexes ,
indicating tha t reactio n i s o n basi c group s
of th e protein . Bot h anioni c an d cationi c
agents ar e effectiv e an d thei r formatio n i s
on essentiall y quantitative basis . Suc h com-
plexes ar e reduced t o protein b y the extrac -
tion o f the detergen t wit h 6 0 to 70 per cen t
acetone, bu t complet e onl y i n th e presenc e
of salt i Limitin g proportio n o f on e deter -
gent io n fo r eac h 4 3 equivalent s o f basi c
groups presen t i n eg g albumin molecule .

(117) J . Olive r an d C . Preston , "Estima -
tion o f Nonioni c Detergents, " Nature,  Vol .
164, pp. 242-243 (1949).

Polyethylene glyco l detergents ar e treate d
with barium chloride t o remove sulfates, and
then wit h hydrochlori c an d phosphomolyb -
dic acids . The precipitat e forme d is floccu-
lated, filtered , washed , dried , an d weighed .
A compariso n wit h know n amount s o f th e
same detergent is necessary.

(118) A . Parisot, "Rapi d Industria l Analy -
sis of Soaps and Commercia l Soap-like Prod -
ucts," Olearia,  Vol . 3 , pp . 13-2 0 (1949) ;
Chemical Abstracts,  Vol. 44, p. 2263 (1950).

Method base d upo n solubilit y o f soap s
and sulfonate d products i n aqueous-alcoholic
potassium chloride solutio n and the solubility
of othe r constituent s i n petroleu m ether .
Method give n in detai l fo r us e with sapon -
aceous creams , beaut y creams , dentifrice ,
liquid soaps, shampoos, etc.

(119) M. Robinet and N. Chevron, "Analy-
sis o f Sulforicinate s by th e Benzidin e Meth-
od," Bulletin  des societes  chimiques  Beiges,
Vol. 58 , pp. 324-330 (1949) .

The benzidin e metho d o f Klin g an d Pus -
chel gives high results fo r sulfuri c anhydrid e
in sulforicinates . Th e erro r i s du e t o th e
presence o f fre e fatt y acid s o r thei r benzi -
dine salt s i n th e precipitat e o f benzidin e
alkvlsulfate. I f th e precipitat e i s washe d
with ethyl ether, the fatty acids are removed
and better results obtained.
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(120) M. R. J. Salton and A. E. Alexander,
"Estimation o f Soap s an d Ionize d Deter -
gents," Research (London) , Vol. 2, pp. 247 -
248 (1949).

Pinacyanol bromide i s use d a s a n indica -
tor i n titration s o f anioni c wit h cationi c
soaps. Metho d i s state d t o b e rapi d an d
accurate to 1 per cent.

(121) K . G. Weckel, P . Elliker, F. Barber "
C. K. Johns, C. Jensen, "Repor t o f the Com-
mon Applie d Laborator y Methods, " Journal
of MUk  an d Food  Technology,  Vol . 12 , p .
280 (1949); Chemical  Abstracts,  Vol. 45, p.
1261 (1951) .

Tests fo r quaternar y ammoniu m com -
pounds discussed .

(122) P . W . O . Wijga , "Determinatio n o f
Surface-Active Material s i n Dilut e Solu -
tions," Chemisch  Weekblad,  Vol . 45 , pp .
477-480 (1949).

A descriptio n o f som e previousl y pub -
lished method s i s given . A  metho d i s als o
described fo r determinin g anio n activ e ma -
terials b y titration with cationic agen t in the
presence o f Pontamine Fas t Re d 8  BN L as
indicator.

1950
(123) J . Bergeron , R . Derenemesnil , J .

Ripert, an d G . Monier , "Analysi s o f Anio n
Active Derivatives, " Bulletin  mensuel  d"in-
formation ITERG  (Inst . Tech . Etude s e t
Recherches Corp s Gras) , Vol . 4 , pp . 118 -
130 (1950).

Twenty-four type s o f anion-activ e deter -
gents ar e classifie d int o thre e groups . De -
tailed direction s ar e give n fo r thei r syste -
matic analysis.

(124) A . L. Drape r an d W . O . Milligan ,
"Karl Fische r Titratio n o f Soli d Soap s an d
Detergents," Texas  Journal  o f Science,  Vol.
2, pp. 209-212 (1950) ; Chemical  Abstracts,
Vol. 44 , p. 9169 (1950) .

Comparison by thre e methods : heatin g in
air a t constan t temperatur e t o constan t
weight, vacuu m dryin g a t lo w temperature,
and the Kar l Fischer method . Latter method
concluded a s most accurate.

(125) H . C . Evans , "Determinatio n o f
Anionic Syntheti c Detergent s i n Sewage, "
Journal, Soc . Chem. Ind. (London) , Vol. 69,
Suppl. No . 2, S76-8 0 (1950) ; Chemical  Ab -
stracts, Vol. 46, p. 470 8 (1952) .

Concentration o f alky l o r ary l sulfate s o r
sulfonates ca n be determine d b y measuring
light absorption a t 652 0 A of the chlorofor m
extract o f th e methylen e blu e salt s a t p H
3.25 an d 0.7 , plottin g concentratio n agains t
pH unit s an d extrapolatin g th e curv e an d
reading concentratio n indicate d a t the inter -
section a t pH 2.0 . N o interference by alumi-
num sulfate , ferri c chloride , soap , CNS ,
nitrate, chloride , o r inorganic ions and com-
pounds from urine .

(126) J . A. Gilby and H. W. Hodgson, "A
Scheme o f Analysi s fo r Commercia l De -
tergents. I, " Manufacturing  Chemist,  Vol .
21, pp. 371-376 (1950) .

A revie w i s presente d o f th e principa l
methods o f analysi s fo r anionic , nonionic ,
and cationi c detergents . A  modified Linsen-
meyer metho d was developed b y which th e
active ingredien t o f a  detergen t coul d b e
classified a s soap , sulfonate d oil , protei n
fatty aci d condensatio n product , ethylen e
oxide condensatio n product , alky l sulfate ,
alkyl sulfat e monoglyceride , fatt y aci d este r
of sulfoacetamide , alky l ary l polyethe r sul -
fonate, an d alky l aryl sulfonate .

(127) J . A. Gilby and H. W. Hodgson, " A
Scheme o f Analysi s fo r Commercia l De -
tergents. II, " Manufacturing  Chemist,  Vol .
21, pp . 423-42 6 (1950) .

Methods give n in par t I  ar e expanded to
include specifi c procedure s fo r bot h quali -
tative an d quantitativ e test s fo r variou s
types o f detergents .

(128) A . Hintermaier , "Determinatio n o f
Active Ingredient s i n Launderin g Com -
pounds," Fette  und  Seifen,  Vol . 52, pp . 68 9
693 (1950).

Methods ar e describe d fo r determinin g
mono- an d disulfonate s a s wel l a s laury l
pyridinium compound s i n laundr y com -
pounds.

(129) F . Karush and M. Sonenberg, "Long
Chain Alky l Sulfates . Colorimetri c Deter -
mination o f Dilut e Solutions, " Analytical
Chemistry, Vol . 22 , pp . 175-17 7 (1950) .

RosaniUne o r pararosanilin e form s a  col -
ored comple x wit h alcoho l sulfate . Th e
complex i s extracte d wit h a  mixtur e o f
chloroform an d ethy l acetat e an d it s ab -
sorption determine d colorimetrically . Solu -
tions a s dilut e a s 5  X  10- 6 mola r ca n b e
analyzed.

(130) H. B. Klevens, "Analysis of Colloida l
Electrolytes b y Dy e Titration, " Analytical
Chemistry, Vol . 22 , pp . 1141-114 4 (1950) .

Soap an d anioni c syntheti c detergent s
may b e determine d b y titratio n wit h a  ca -
tionic dyestuf f solution , sinc e th e colo r o r
fluorescence intensit y change s markedl y i n
the regio n o f critica l micell e concentration .
Similarly, cationi c agent s ma y b e titrate d
with anioni c dyes. The methods are suitabl e
for mixture s o f th e agent s wit h hydrocar -
bons, electrolytes , etc .

(131) C . A . Lawrence , Surface-Active
Quaternary Ammonium  Germicides,  pp. 40-
48, Academi c Pres s Inc. , Ne w Yor k City ,
(1950).

Review o f assa y methods i n considerabl e
detail, wit h a  goo d bibliography . Describe s
P. G . Bartlet t metho d i n whic h standard -
ization wit h bichromat e i s used , an d a  tur -
bidimetric metho d i s followe d by clarifyin g
the solutio n wit h nonioni c detergent .
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(132) W . F . Leste r an d R . D. Raybould ,
"Sewage Analysis . I. Determination of Anion-
Active Detergent s i n Sewag e an d Efflu -
ents. II . Analysi s o f Sewag e Sludge," Jour-
nal and  Proceedings,  Inst . Sewag e Purif. ,
1950, pp . 392-398, 398-402; Chemical  Ab -
stracts, Vol. 47, p. 4018 (1953) .

The singl e extractio n metho d no t specifi c
for Teepo L Inaccuracie s introduce d b y th e
presence of sewage organic matter, the thio -
cyanate an d nitrat e ions , bu t thes e correc -
ted for . Two extraction s a t lo w p H appea r
to eliminat e th e effec t o f sewag e sludge ,
but no t the tw o ions mentioned .

(133) W . J. Miller , "A Colorimetric Meth-
od fo r Water-Solubl e Silicate s i n Deter -
gents," Journal,  Am . Oi l Chemists ' Soc. ,
Vol. 27 , pp . 348-35 0 (1950) .

Water solubl e silic a determine d rapidl y
and accuratel y by measurin g th e colo r pro-
duced afte r developmen t o f th e sih'co -
molybdic aci d complex . Citri c aci d use d t o
eliminate interference from phosphat e build-
ers. Semi-quantitativ e estimatio n betwee n
limits may be carrie d ou t even more rapidly
by usin g picri c aci d standard s an d visua l
comparator.

(134) J . R . Munger , R . W . Nippie r an d
R. S . Ingols , "Volumetri c Determinatio n o f
Sulfate Ion, " Analytical  Chemistry,  Vo l 22 ,
pp. 1455-145 6 (1950) .

Volumetric titratio n wit h standardize d
barium chlorid e solutio n wit h colorimetri c
endpoint usin g Eriochromeschwart z T  indi -
cator i n th e presenc e o f standar d disodiu m
dihydrogen ethylenediamin e tetraacetat e
solution.

(135) R . Neu, "Differentiation o f Cellulos e
Ethers an d Cellulos e Ethe r Glycoli c Acids ,
"Fette und  Self  en, Vol . 52 , p . 2 3 (1950) ;
Chemical Abstracts,  Vol. 44, p. 7531 (1950) .

Zephirol (dimethylalkylbenzylammoniu m
chloride) solutio n yield s whit e precipitat e
with glycoli c acid s bu t cellulos e ether s d o
not react . Reactio n very sensitive and alkal i
salts d o not interfere .

(136) R . Neu , "Analysi s o f Washin g an d
Cleansing Agents. III. Determinatio n of Cel-
lulose Ether s an d Cellulos e Glycoli c Acid, "
Seifen-Ole-Fette-Wachse, Vol . 76 , pp . 65 -
68 (1950) ; Chemical  Abstracts,  Vol . 44 ,
p. 6173 (1950) .

Hydrolysis o f product s t o material s t o
reduce Fehlin g solutio n an d th e cuprou s
oxide assayed . Usefu l i n th e presenc e o f
soda, silica , sodiu m orthophosphate , an d
calcium carbonate .

(137) R . Neu , "Analysi s o f Washin g an d
Cleaning Agents. V. Identification and Anal-
ysis o f Launderin g Ra w Material s Usin g
Organic Base Exchangers." Fette und Seifen,
Vol. 52 , pp . 349-35 2 (1950) : Chemical
Abstracts, Vol . 44, p . 1113 0 (1950) .

Organic ion-exchang e resin (Wolfatit-K )
can remove alkali cations fro m syntheti c de -

tergents i n exchang e for hydroge n an d th e
acid solutio n the n titrate d t o giv e aci d
numbers an d equivalen t weights .

(138) J . C . L . Resuggan , '^valuation of
Detergents," Milk  Industry,  Vol . 31 , No . 1 ,
pp. 62-66, No. 2, pp. 67-7 1 (1950) ; Chem-
ical Abstracts,  Vol. 46, p. 734 2 (1952) .

Methods briefl y discusse d fo r th e chem -
ical determinatio n o f constituent s o f de -
tergents.

(139) G . Reutenauer , "Th e Industr y o f
Detergents i n Germany, " Bulletin  mensuel
d'informaMon ITERG  (Inst . Tech . Etude s
et Recherche s Corp s Gras) , Vol . 4 , pp . 61 -
74 (1950) .

Methods ar e give n fo r th e analysi s o f
sulfated alcohols . Analysi s o f Mersol , Mer -
solat, Nekal , an d Emulpho r i s described .

(140) G. Reutenauer, "Analysi s of Sulfated
Alkyl Aryls . I. " Bulletin  mensuel d'informa-
tion ITERG,  Vol . 4 , pp . 197-19 9 (1950) .

Determinations o f moistur e i n alky l ary l
detergents wer e mad e b y fou r methods :
(1) azeotropi c distillation wit h benzene, (2 )
azeotropic distillatio n with toluene , (3 ) dry-
ing a t 9 5 C , and (4 ) dryin g under infrare d
radiation. Method s (1 ) an d (2 ) ar e recom -
mended a s sufficientl y exac t an d rapid .

II. Ibid. , pp. 199-204.
Nonsulfonated hydrocarbo n wa s deter -

mined b y extractio n wit h petroleu m ethe r
(bp 3 7 t o 7 5 C) . Som e product s ar e ap -
preciably solubl e i n petroleu m ether . Sul -
fonated matte r wa s determine d b y thre e
different methods . (1 ) treatmen t wit h ben -
zedine o r p-toluidin e an d isolatio n o f th e
addition product s thus formed; (2 ) solutio n
in ethy l o r isopropy l alcohol , extractio n o f
nonsulfonated hydrocarbo n wit h petroleu m
ether, an d evaporatio n o f a n aliquo t par t
of th e alcoholi c solution ; (3 ) liberatio n o f
the sulfoni c aci d wit h HC 1 an d tw o con -
secutive extraction s with benzen e an d amy l
alcohol. Metho d (2) i s the mos t satisfactory.

(141) G . Reutenauer , "Determinatio n o f
Inorganic Matte r i n Technica l Alky l Ary l
Sulfonates," Bulletin  mensuel  d'informafion
ITERG, Vol . 4, pp. 255-257 (1950) .

Sodium carbonate , bicarbonate , an d sul -
fate wer e determine d i n syntheti c deter -
gents b y standar d method s (titratio n wit h
HC1 fo r th e carbonates , precipitatio n wit h
BaCl2 fo r th e sulfate) . Reliabl e results were
obtained.

(142) P . Schain , "Single-Solutio n Deter -
gent-Method fo r Determinin g Butter-fa t i n
Milk," Proceedings, 43rd Ann. Meeting Milk
Ind. Foundation , Lab . Sect. , 1950 , pp . 12 -
17; Chemical  Abstracts,  Vol . 46 , p . 573 9
(1952).

Materials enterin g int o th e reagen t con -
sist o f tetradecyldesoxypolyethylen e glycol ,
dioctvl sodiu m phosphate, Oi l Red O , a  fa t
soluble dye , an d methanol . Metho d sai d t o
be simple r tha n existin g methods .
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(143) N . M . Schuc k an d W . H . Koester ,
"Adaptation o f th e Volumetric-Evolutio n
Method fo r Carbonate s i n Soap s an d Syn -
thetic Detergents, " Journal,  Am . Oi l Chem .
Soc., Vol . 27, pp. 321-32 3 (1950) .

Modifications mak e possibl e adaptatio n
of th e metho d t o alkylbenzen e sulfonates o r
similar type s o f detergent s whic h canno t
be hydrolyzed . Alcoho l instea d o f aqueou s
solutions use d t o eliminat e foaming . Elec -
tric mantl e o r carbo n dioxide-fre e strea m
of stea m use d t o preven t "bumping. "

(144) D . A . Shiraeff , "Basi s fo r th e Anal -
ysis o f Quaternar y Ammoniu m Germicide s
and Detergent s o f Ethylen e Oxid e Conden -
sation Type , an d Mixture s Thereof, " Pro-
ceedings, Chem . Specialtie s Mfrs . Assoc. ,
June, 1950 , pp . 117-122 .

A method i s presented fo r th e analysi s of
quaternary ammoniu m germicides . Th e
method i s based o n the fac t tha t soap , alky l
aryl sulfonate , an d othe r anioni c material s
form a  turbidit y wit h th e cationi c germ -
icide. Whe n Igepa l (nonioni c detergent ) i s
present, a  differen t metho d i s used .

(145) K . Swanston and R. C. Palmer, "Th e
Estimation o f Anioni c Detergent s i n Solu -
tion b y Hartle y Titrations, " Journal,  Soc .
Dyers an d Colourists , Vol . 66 , pp. 630-63 2
(1950).

Anionic detergent s ar e determine d b y
titration with cationi c agen t unde r a  variety
of conditions . Th e procedur e i s claime d t o
be a t leas t a s accurat e a s othe r publishe d
methods bu t mor e rapi d an d convenient .

(146) A . Taylor , "Primar y Fatt y Alcoho l
Sulfates," Pharmaceutical  Journal,  Vol . 165 ,
pp. 284-28 5 (1950) ; Chemical  Abstracts,
Vol. 45 , p . 312 2 (1951) .

A revie w wit h a  discussio n o f analytica l
methods use d b y manufacturers.

(147) "Determinatio n o f Carboxymethyl -
cellulose," TG A Method  No . 42 , Toile t
Goods Assoc. , Inc. , Ne w Yor k Cit y (Marc h
1, 1950) . Thi s mad e b y isolatio n o f th e
copper salt , an d th e degre e o f substitutio n
ascertained b y weighin g an d dryin g th e
precipitate followe d b y analysi s fo r cop -
per. Purit y calculate d fro m degre e o f sub -
stitution.

(148) I . Vavruch , "Determinato n o f Sur -
face-Active Substance s i n Refine d Sugar .
Classification b y th e Polarographi c Meth -
od," Analytical  Chemistry,  Vol. 22, pp. 930 -
932 (1950) .

Determined b y th e effec t o f height o f th e
oxygen maximu m i n 0.00 2 mola r potassium
sulfate.

(149) G . R. Wallin, "Colorimetri c Method
for Determinin g a  Surface-Activ e Agent. "
Analytical Chemistry,  Vol. 22 , pp . 616-61 7
(1950).

In aci d solution , basic fuchsin react s with
sulfated an d sulfonate d wettin g agent s t o

produce a  magenta-colore d complex . Th e
complexes ar e extracte d wit h chlorofor m
and thei r colo r intensitie s determine d pho -
tometrically.

(150) E . Weber , "Identificatio n o f Tylos e
in Washin g Compound s an d Identificatio n
of Surface-Activ e Substances, " Fette  und
Seifen, Vol . 52, pp. 477-478 (1950); Chem-
ical Abstracts,  Vol. 45, p . 224 1 (1951) .

Wurzschmitt's salicy l aldehyd e tes t fo r
surface activ e agent s als o use d o n tylos e
and othe r polysaccharides . Color s give n un -
der daylight , ultraviolet , an d chlorofor m
extract fo r a  numbe r o f agents .

(151) B . Wurzschrnitt , "Systemati c an d
Qualitative Examinatio n o f Substance s wit h
Capillary Activity, " Zeitschrift  fu r ancH-
ytische Chemie,"  Vol . 130 , pp . 105-18 5
(1950).

Procedures ar e give n fo r identifyin g th e
inorganic constituent s o f detergen t prod -
ucts, suc h a s alkali , carbonate , phosphate ,
or sulfate . A  complet e analytica l schem e
is describe d fo r classifyin g the organi c de -
tergent. Emphasi s i s placed o n precipitatio n
reactions wit h variou s dyes . Detail s o f a n
apparatus fo r determinin g th e saponifia -
bility o f th e detergen t ar e presented .

(152) B . Wurzschmitt , "Th e Balanc e
Sheet o f Oxygen , Sulfur , Nitrogen , an d
Alkali—An Importan t Ai d i n Detergen t
Analysis," Chemiker-Zeitung,  Vol . 74 , pp .
16-20 (1950) .

The origina l drie d produc t i s analyze d
for C , H , O , N , S , halogen , an d alkali .
These plu s additiona l test s fo r functiona l
groups an d a  molecula r weigh t determina -
tion serv e t o identif y th e detergent . Ex -
amples ar e give n i n detai l fo r th e analysi s
of condensate s o f ethylen e oxid e an d fatt y
alcohols, fatty acid with protein-degradatio n
products, sulfonate d compounds , fatt y aci d
amides, an d amin e compounds.

(153) B . Wurzschmitt , "Detectio n o f
Capillary-Active Substance s in Washing an d
Cleaning Materials, " Angewandte  Chemie,
Vol. 62 , p . 40 (1950) .

The detergen t i s extracted fro m th e com-
pound wit h methy l alcohol . Th e extrac t i s
tested a s follows : aluminu m acetat e pre -
cipitates anion-activ e substances , silicotung -
stic acid precipitates nonionics . Nekals, alkyl
naphthols, an d alky l napthalenes , afte r re -
action wit h H2SO 4 o r HNOg , fluoresc e un -
der ultraviole t light .

(154) B. Wurzschmitt, Systemik an d Qual-
itativ Untersuchung  Capillaraktiver  Sub-
stanzen, Berlin ; Springer-Verlag , 8 1 pages ,
(1950).

1951
(155) H . A . Affsprung , N . A . Barne s an d

H. A . Potratz , "Spectrophotometri c Deter -
mination o f Cobalt^a s Tetraphenylarsoniu m
Cobaltothiocyanate," Analytical  Chemistry,
Vol. 23 , pp. 1680-168 3 (1951) .
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Separation o f cobal t fro m aqueou s solu -
tions o f inorgani c material s b y chlorofor m
extraction o f th e tetraphenylarsoniu m co -
baltothiocyanate.

(156) J. Balthazar, "Qualitativ e an d Quan-
titative Analysi s o f Syntheti c Detergents, "
Ingenieur chimiste,  Vol . 32 , No . 182 , pp .
169-196; Vol. 33, No. 183, pp . 3-16 (1951) .

Qualitative test s ar e describe d fo r deter -
mining whethe r a  detergen t i s anionic , ca -
tionic, o r nonionic . Bot h qualitativ e an d
quantitative test s ar e described i n detai l for
determining th e characte r an d compositio n
of th e detergent . Sample analyses are shown
and a  tabl e i s give n outlinin g th e variou s
procedures fo r identificatio n o f th e deter -
gents.

(157) H . C . Black , "Determinatio n o f
Sodium Carboxymethy l Cellulos e i n De -
tergent Mixture s by th e Anthron e Method, "
Analytical Chemistry,  Vol . 23 , pp . 1792 -
1795 (1951) .

Colorimetric metho d describe d i n whic h
a spectrophotometri c determinatio n i s made
at 62 5 m/u , an d compariso n mad e wit h a
standardized curve . Interferin g substance s
are othe r carbohydrates , carbohydrat e de -
rivatives, certai n polyoxyethylen e deriva -
tives o f fatt y acids , an d phenols .

(158) R . L . Caswell , "Repor t o n Quater -
nary Ammonium Compounds," Journal,  Am.
Off. Agr . Chem. , Vol . 34 , pp . 675-67 7
(1951).

Study o f bromopheno l blu e i n alkalin e
solution. Considere d practica l fo r product s
containing abou t 0. 1 pe r cen t quaternary .

(159) E . L . Colichman , "Surfac e an d In -
terfacial Tensio n Titration s o f Lon g Chai n
Quaternary Salt s i n Brompheno l an d Brom -
thymol Blue Solutions," Journal,  Am. Chem.
Soc., Vol . 73, pp. 1795-1798 (1951) .

Quantitative metho d described . Result s
show micella r natur e o f th e quaternary-dy e
"ion pair " compoun d a s forme d i n aqueou s
solutions. Relatio n t o polarograph y an d de -
terminations o f critical micell e concentration
noted.

(160) J . W . Compto n an d L . M . Liggett ,
"The Determinatio n o f Moistur e in Sodiu m
Alkarylsulfonates," Journal,  Am . Oi l Chem -
ists' Soc. , Vol . 28 , pp . 81-8 4 (1951) .

The Kar l Fische r metho d wa s mos t sat -
isfactory fo r th e moistur e determination .
Dessication i n a n ove n or ove r sulfuri c aci d
did no t remov e al l th e moisture , an d azeo -
tropic distillatio n method s wer e no t recom-
mended becaus e o f operationa l difficultie s
and insufficien t accuracy .

(161) A . H. Delsemme , "Infrared Anslysi s
for Functiona l Group s i n Surface-Activ e
Compounds," Mededelingen  van deVlaamse
Chemische Vereniging,  Vol . 13 , pp . 152 -
158 Q951).

Infrared technique s ar e described .
(162) T . M . Doscher , G . M. . Myer s an d

D. C . Atkins , "Th e Behavio r o f Nonioni c
Surface Activ e Agent s i n Sal t Solutions, "
Journal o f Colloid  Science,  Vol. 6, pp . 223 -
235 (1951).

Possible utilizatio n o f saltin g ou t effec t
of sodiu m chloride an d othe r salt s o f alkal i
metals with nonioni c agents .

(163) "Soa p an d Soap-Product s (Including
Synthetic Detergents) ; Method s o f Sam -
pling an d Testing, " Federal  Specification
No. P-S-536b,  Jan. 4 , 1951 .

Analyses an d section s are : Samplin g
510.1; preparation o f sample 510.2; qualita -
tive test for synthetic detergent 510.3 ; mois-
ture an d volatil e matte r 520.1 ; fre e alkal i
or acid 530.1; anhydrous, salt-free soda soap
560.1; alcoho l solubl e matte r 570.1 ; wate r
insoluble 580.1 ; alkalin e salt s 590.1 ; silic a
600.1; fatt y matte r 610.1 ; chloride s i n al -
cohol-soluble 620.1 ; rosi n 630.1 ; starc h
640.1; syntheti c detergen t 650.1 ; neutra l
inorganic salt s 660.1 .

(164) W. A. Fessler, "Measurement o f th e
Adsorption o f Anion-Activ e Detergent s b y
Materials Commonly Washed," Am . Soc. for
Testing Materials , Paper s o n Evaluatio n o f
Soaps an d Detergents , Special  Technical
Publication, No. 115 , pp . 9-1 2 (1951) .

A procedur e i s give n fo r measurin g ad -
sorption o f anioni c detergen t o n fabrics .
Detergent concentratio n i n solutio n is meas-
ured befor e an d afte r adsorptio n b y mean s
of titratio n wit h cety l pyridiniu m chlorid e
and brompheno l blue indicator .

(165) G. Gauthier and L. Mazau, "Analysis
of Syntheti c Detergents, " Annales  pharma-
ceutiques francaises,  Vol . 9 , pp . 678-69 0
(1951).

Methods ar e give n fo r th e analysi s o f
sulfate ester s an d alky l ary l sulfonates .

(166) H . Haakh , D . v . Candie , an d W .
Mobus, "Testing for Polyglycol Ethers of th e
Leonil O  Typ e i n Woole n Clothes, " Mel-
liand Textilberichte,  Vol . 32 , pp . 699-70 1
(1951).

Nonionic polyethylen e glyco l ether s for m
a red-brow n precipitat e wit h a  syntheti c
tannin prepare d b y condensin g resorcino l
with glucose in the presenc e of sulfuric acid .
These ether s ma y als o b e extracte d quan -
titatively fro m aqueou s solution s with buty l
alcohol.

(167) B . Hargitay, "The Effec t o f Surface -
Active Agent s o n Barger' s Micro-metho d
for th e Determinatio n o f Mol e Concentra -
tions," Experientia,  Vol . 7 , pp . 214-21 5
(1951); Chemical  Abstracts,  Vol. 46, p . 31 9
(1952).

Use o f drople t siz e and adsorptio n a t th e
surface separatin g the bubbl e an d th e con -
necting film . A  lowe r concentratio n i s pro -
duced a t thi s surfac e an d a  consequen t
streaming toward s th e drople t o f highe r
concentration occurs , bu t wit h surfac e ac -
tive agent s th e revers e occurs .
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(167A) J. A. Hart an d E. W. Lee, " A New
Color Reactio n o f Cationi c Soap s an d It s
Application t o Studie s o f Thei r Interaction s
with Cellulos e Fibers, " Tappi,  Vol . 34 ,
pp. 77-79 (1951) .

The colo r o f a n alkalin e eart h meta l lak e
dispersion o f Eriochrom e Azuro l B i s sensi -
tive t o th e presenc e o f cationi c soaps . Th e
color chang e b y th e cationi c agen t i s meas-
ured i n a  photometer . Th e metho d i s
claimed t o b e sensitiv e t o on e par t i n te n
million o f cationi c agent .

(168) B . Kaistrick, F . J . Harri s an d E. J .
Lowe, "Th e Analysi s o f Commercia l Sod -
ium Triphosphate, " Analyst,  Vol . 76 , pp .
230-235 (1951) .

Pyro- an d triphosphate s precipitate d to -
gether a s thei r zin c salt s an d th e ignite d
precipitate analyze d fo r zin c b y th e oxim e
method. Trimet a an d orthophosphate s com -
bined ar e determine d a s orthophosphat e i n
the filtrat e an d fro m a  colorimetri c ortho -
phosphate determinatio n o n a  separat e
sample proportion s o f eac h ar e calculated .
Amount o f metaphosphat e determine d b y
the benzidin e metho d an d removed , whe n
necessary, b y a  modificatio n of it .

(169) R . V . MacAllister_an d R . K . Lisk ,
"Polyoxyethylene Stearate . Colorimetri c De -
termination i n Dilut e Solutions, " Analytical
Chemistry, Vol . 23 , pp . 609-61 0 (1951) .

Method fo r foo d product s depend s upo n
formation o f comple x betwee n polyoxy -
ethylene stearat e an d amylos e fractio n o f
potato starch . Th e amylose , involve d in th e
complex formatio n is fre e t o for m a n amy -
lose-iodine comple x whic h i s determine d
colorimetrically. Reproducibilit y ±  0.01 0
per cen t i n solution s a s dilut e a s 0.0 5 pe r
cent. Applicatio n t o analysi s o f othe r com -
pounds whic h for m complexe s with amylose
suggested.

(170) H . Machamer , "Determinatio n o f
Carbon Dioxid e i n Launderin g Composi -
tions b y th e Rausche r Method. " Fette  und
Seifen, Vol . 53, pp. 150-151 (1951); Chem-
ical Abstracts,  Vol. 45 , p . 990 0 (1951) .

Rauscher's apparatu s ca n b e use d fo r
control purpose s i n launderin g compositions
if 4 3 pe r cen t sulfuri c aci d i s use d instea d
of hydrochlori c acid . Error s wit h hydro -
chloric aci d appea r t o b e du e t o th e pres -
ence o f surface-active agent s which increase
the solubilit y o f carbo n dioxid e i n hydro -
chloric acid , bu t th e effec t i s no t s o pro -
nounced i n sulfuric .

(171) M . Marconi , " A Systematic Proces s
for th e Analysi s o f Detergen t Products, "
Chemica (Milan),  Vol . 6 , pp . 251-25 4
(1951).

This i s a  revie w wit h som e modifications
of a  previousl y publishe d method .

(172) R . Matalon, M. R. J. Salton, and M.
Cohen, "Molecula r Interactio n an d It s Re -
lation t o th e Formatio n o f Sodiu m Dodecy l

Sulfate-Cetyltrimethylammonium Bromid e
Complex," Nature,  Vol. 167 , p . 24 1 (1951) .

If th e reagent s ar e no t wel l purified ,
traces o f pola r compound s suc h a s long -
chain alcohol s wil l interfer e wit h precipita -
tion method s o f determinin g anioni c deter -
gents by cationic an d the reverse . Relatively
high concentration s o f C s an d C ? alcohol s
are needed , bu t C g an d C g wil l inhibi t th e
complex formatio n i n equimola r concentra -
tion. Th e alcohol-sodiu m dodecy l sulfat e
complex compete s wit h th e sodiu m dodecy l
sulfate cetyltrimethylammoniu m bromid e
complex. Th e result s corroborat e previou s
work postulatin g a  1: 1 associatio n o f octy l
alcohol and sodiu m dodecyl sulfate .

(173) D . D . Mille r an d P . R . Elliker , "A
Rapid Metho d o f Testin g fo r Quaternar y
Ammonium Compound s i n Milk, " Journal
of Dairy  Science,  Vol . 34 , pp . 273-27 8
(1951).

Quaternary ammoniu m compound s ma y
be determine d i n mil k b y extractio n wit h
tetrachloroethane-acetone mixtur e contain -
ing eosi n indicator . Th e extrac t i s titrate d
with a  standar d solutio n o f anioni c agent .
Five t o 10 0 pp m o f cationi c compoun d
may thu s be detected .

(174) S . A . Miller , B . Bann , an d A . P .
Ponsford, "Extractio n o f th e Activ e Agen t
from Detergen t Mixtures, " Journal  o f Ap -
plied Chemistry,  Vol. 1, pp. 523-524 (1951) .

The activ e agen t in dilut e detergen t solu -
tions ma y b e separate d quantitativel y fro m
builders b y addin g enoug h sodiu m car -
bonate to give a concentration of 4 per cent ,
extracting wit h n-butanol , an d evaporatin g
the extrac t i n vacuo . Th e metho d i s appli -
cable t o anionic , nonionic , an d cationi c de -
tergents.

(175) S . H . Newburger , " A Qualitativ e
Test fo r Tween s i n Cosmetics, " Journal,
Assoc. Offic . Agr . Chemists , Vol . 34 , pp .
109-113 (1951) .

The tes t involve s alkalin e hydrolysi s o f
the sample , acidification , extractio n wit h
benzene, filtratio n o f th e extracte d aqueou s
solution, an d additio n o f silicotungsti c o r
phosphomolybdic acid . Formatio n o f a  pre -
cipitate i s a  positiv e tes t an d i s character -
istic fo r polyoxyethylen e compounds .

(176) J . Pien , J . M . Desirant, an d Mme .
Rochelle, "Determinatio n o f Quaternar y
Ammonium Base s i n Mil k an d Water, " An-
nales de s falsifications  et  de s fraudes,  Vol .
44, pp . 290-29 7 (1951) .

The sampl e i s treate d wit h a  successio n
of reagents , finall y wit h brompheno l blue ,
and extracte d wit h chloroform . If th e chlo -
roform laye r i s colorless , quaternar y am -
monium base s ar e absent : I f th e chloroform
is colored , mor e indicato r i s adde d an d a n
aliquot o f th e chlorofor m laye r i s take n fo r
colorimetric assay . Th e metho d i s sensitiv e
to 5  ppm .
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(177) J . C . L . Resuggan , "Quaternar y
Ammonium Germicides, " Chemical  Prod-
ucts, Vo L 14, pp . 311-31 4 (1951) ; Chem-
ical Abstracts,  VoL 46, p . 68 4 (1952) .

Methods o f testin g outlined .
(178) G . Reutenauer , "Analysi s o f Deter -

gents Containin g Alky l Aryls. " Bulletin
mensuel ^information  ITER G (Inst . Tech .
Etudes e t Recherche s Cotp s Gras) , Vol . 4 ,
pp. 557-559 (1951).

Methods ar e give n fo r th e determinatio n
of water , phosphates , sul f onated matter , an d
carboxymethyl cellulos e i n detergen t prod -
ucts.

(180) Societ y o f Publi c Analysts , Analy -
tical Method s Committee , "Examinatio n o f
Detergent Preparations, " Analyst,  Vol . 76 ,
pp. 279-286 (1951) .

Qualitative test s fo r th e presenc e o f th e
true soap ; alkal i carbonates , phosphates ,
silicates, fillers ; sulfonate d o r sulfate d or -
ganic detergents ; sulfate d glycerides ; poly -
ethylene glyco l derivatives , quaternaries ;
methyl an d carboxymethy l cellulose ; naph -
thenic acid soaps. Procedures given .

Quantitative method s give n ar e tota l or -
ganic matter ; soap-detergen t mixtures ;
anionic detergent s b y Epto n method ;
Schindler separatio n o f sulfate d oil ; sul -
fated bodie s b y hydrolysis ; sulfonated bod-
ies by toluidine method; nonioni c agent s by
phosphomolybdic acid ; quaternarie s b y re -
versal of the methylen e blue method ; naph -
thenic aci d soa p b y separatio n o f coppe r
salt i n benzen e i n exces s coppe r sulfate ;
neutral an d alkalin e electrolyte .

(181) H . Stttpel and A. v. Segesser, "Titra-
tion o f Anion-Activ e Colloida l Electrolyte s
with p-Toluidine, " Helvetica  Chimica  Acta,
Vol. 34 , pp . 1362-136 8 (1951) .

A metho d i s describe d fo r determinin g
anion-active detergents . A  detergen t com -
plex i s forme d wit h p-toluidin e hydrochlo -
ride whic h i s extracte d wit h a n organi c
solvent an d titrate d wit h standar d base. An
empirically determine d facto r i s required ,
depending o n th e molecula r weigh t an d
number o f solvatabl e groups.

(182) H . Stiipe l an d H . v . Segesser , "De -
termination o f Anion-Active Colloid Electro -
lytes wit h p-Toluidine, " Fette  und  Seifen,
Vol. 53 , pp . 260-264 , 327-33 2 (1951) ;
Chemical Abstracts,  Vol . 45 , p . 989 9
(1951).

By usin g carbo n tetrachlorid e t o separat e
the phases , th e p-toluidin e titratio n method
can b e applie d t o th e determinatio n o f
alkylaryl sulfonates , alky l sulfonates , an d
secondary alky l sulfates . Facto r mus t b e
determined fo r eac h compoun d by titratin g
with compoun d o f know n composition .
Ether mus t b e use d a s solven t i n case s of
fatty alcoho l sulfate s an d fatt y aci d con -
densates.

(183) A . S . Weatherburn , " A Modifie d
Method fo r th e Determinatio n o f Anioni c
Surface Activ e Compounds, " Journal,  Am .
Oil Chemists ' Soc. , Vol . 28 , pp . 233-23 5
(1951).

Epton metho d (titratio n wit h cationi c
agent) wa s modifie d b y calculatio n o f a
blank t o be adde d t o the observe d titration .

(184) J . B . Wilson , "Quaternar y Am -
monium Compounds, " Journal,  Assoc . Offic .
Agr. Chemists, Vol. 34, pp. 343-344 (1951).

A tes t fo r purit y an d a  metho d fo r pur -
ification o f brompheno l blu e ar e described .

• (185) B . Wurzschmitt , "Evaluatio n o f
Synthetic Detergent s fro m th e Point s o f
View of Produce r an d Consumer, " Fette und
Seifen, Vol . 53, pp. 209-21 3 (1951); Chem-
ical Abstracts,  Vol. 45, p. 989 9 (1951) .

Various types o f syntheti c detergent s an d
methods fo r thei r analysi s ar e discussed .

1952
(186) "Analysi s o f Petroleu m Sulfonates, "

ASTM D  855-52T , ASTM  Standards,  Par t
5, pp. 313-320 (1952) .

Procedures fo r determinatio n o f minera l
oil, sodiu m sulfonates , sodiu m carboxylate ,
inorganic salts , water , basicit y an d acidity ,
average molecula r weight , an d specifi c
gravity o f crud e an d refine d oil-solubl e
sodium petroleu m sulfonates . Schem e o f
analysis give n in detail .

(187) E . Benk , "Properties an d Identifica -
tion o f Polyethylen e Glycols, " Fette  un d
Seifen, Vol . 54, pp. 85-S 6 (1952) ; Chemical
Abstracts, Vol. 46, p. 7343 (1952) .

A review .
(188) E . G . Brown , "Determinatio n o f

Long-Chain Alky l Pyridiniu m Halides, "
Analyst, Vol . 77, p. 211 (1952). ;

In Feigl' s spo t test fo r ternary ring bases ,
sample adde d t o alky l halide t o for m qua ^
ternary compound which reacts with sodium
l,2-naphthaquinone-4-sulfonate i n th e pres -
ence of sodium hydroxide to give red, violet ,
or gree n compound . Test ca n b e applie d t o
determination o f smal l quantit y o f cation -
active compound s o f alky l pyridin e halid e
type.

(189) H . Campbel l an d D . F . Muggleton ,
"Estimation o f Bis-Quaternar y Ammonium
Compounds," Chemistry  Industry,  p . 124 4
(1952).

Ammonium reineckat e metho d no t con -
sidered satisfactor y a s neithe r specifi c no r
sensitive. Suggest s pape r chromatography .
Chromatogram develope d usin g butanol /
morpholine/water solvent . Afte r develop -
ment paper i s dried a t 10 5 C and compound
converted t o insolubl e sal t usin g phospho -
molybdic acid . Amoun t o f bis-quaternar y
proportional t o quantit y o f molybdat e blu e
formed i n 2  to 2 0 micrograms of drug. Also
useful fo r quantitie s a s lo w a s 0. 5 micro -
grams b y pape r electrophoresis .
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(190) A . L. Clingma n an d D . A . Sutton ,
"Separation o f Benzene-Carboxyli c Acid s
by Pape r Chromatography, " Fuel,  Vol . 31 ,
pp. 259-26 0 (1952) ; Chemical  Abstracts,
Vol. 48 , p . 437 2 (1954) .

These acid s develope d wit h aqueou s al -
coholic ammonia and finally the drie d pape r
is spraye d wit h a  bromopheno l blu e indi -
cator. Th e ammoniu m salts appea r a s blu e
spots o n a  yello w background . No t pos -
sible t o separat e component s havin g R t
value differin g b y mor e tha n 0.05 . Othe r
solutions fo r developmen t described .

(191) D . B . Conklin , " A Single-Reagen t
Field Tes t fo r Quaternar y Ammonium Solu-
tions," Journal of Milk  an d Food Technology,
Vol. 15 , pp . 27-2 8 (1952) ; Chemical  Ab -
stracts, Vol . 46 , p . 548 1 (1952) .

Field tes t usin g bromopheno l blu e ac -
curately buffere d o n th e aci d side . Blu e
color o f comple x dominan t i f 20 0 pp m o r
more of quaternary present . I f les s than 20 0
ppm present , variou s shade s o f gree n ar e
produced.

(192) A . Darbey , "Colorimetri c Determi -
nation o f th e Sodiu m Salt s o f Ethylenedia -
minetetraacetic Acid, " Analytical  Chem-
istry, Vol . 24, pp. 373-378 (1952) .

Ethylenediaminetetraacetic aci d metal s
are displace d wit h nicke l an d th e exces s
nickel precipitate d wit h dimethylglyoxime .
The sequestered nicke l i s liberated a t pH 1
to 1. 5 an d determine d colorimetricall y a t
pH 3. 5 to 4.0 with potassiu m dithiooxalate .
Maximum absorbtio n a t 508 to 510 mu.

(193) G . R . Edwards , W . E . Ewers , an d
W. W . Mansfield , "Determination o f Sodi -
um Cety l Sulfat e i n it s Solutio n i n Water, "
Analyst, Vol . 77, pp. 205-207 (1952) .

The detergen t compoun d i s precipitate d
with a n aci d methylen e blu e solution , fil -
tered, an d washe d o n a  colum n packe d
with groun d quartz . Th e precipitat e i s dis -
solved i n 7 0 per cen t ethy l alcoho l an d de -
termined colorimetrically .

(194) H . Etienne , "Th e Determinatio n of
Small Amount s o f Surface-Activ e Agents, "
Bulletin, centr e beig e etud e e t document ,
eaux (Liege) , No . 16 , pp. 128-13 0 (1952) ;
Chemical Abstracts,  Vol . 47 , p . 1284 6
(1953).

(195) H . Etienne , "Determinatio n o f
Alkyl-Aryl Sulfonate s an d Alky l Sulfates, "
Industrie chimique  beige,  Vol. 17 , pp. 373 -
377 (1952) ; Chemical  Abstracts,  Vol . 46 ,
p. 1005 1 (1952) .

Method base d upo n hydrolysi s with acid ,
followed b y extraction with ethyl ether . Th e
dried extrac t i s titrate d t o a  methy l orange
endpoint wit h standar d alkal i fo r tota l
acidity, followe d b y a  bichromat e endpoin t
to standar d silve r nitrat e solution , t o giv e
acidity du e t o th e hydrochlori c aci d use d
in hydrolysis .

(196) J . C . Harri s an d F . R . Short , "De -
tection o f Commercia l Sodiu m Dodecyl -
benzenesulfonate i n Canne d Foods, " Food
Technology, Vol . 6, pp. 275-278 (1952) .

Used th e Barr , et . al. , an d th e Jone s
methods fo r estimatio n i n foo d juice s an d
pulp. Th e Jone s metho d wa s mor e sensi -
tive, bu t th e other , couple d wit h alcoholi c
extraction wa s mor e readil y used .

(197) N . G . Heatle y an d E . J . Page ,
"Some Experiment s o n th e Estimatio n o f
Nonionic Detergent s o f the Polyglyco l Type
in Sewage, " Water  an d Sanitary  Engineer,
Vol. 3 , pp . 46-4 9 (1952) ; Chemical  Ab -
stracts, Vol. 48, p. 229 6 (1954) .

Surface agen t extracte d with ether . Aque-
ous alcohol solution treated with 1. 0 ml 5 N
hydrochloric aci d an d 0. 5 m l o f 1 0 pe r
cent bariu m chloride an d 2.0 ml 1 per cen t
phosphomolybdic aci d i n 0. 5 N  hydrochlo -
ric acid . Boiled , settle d overnight , precipi -
tate centrifuged , washe d wit h ammoniu m
chloride, take n u p i n 5  m l o f mixtur e con-
taining 1  volume 5 N hydrochloric acid and
4 volume s methy l Cellosolve . Solutio n cen -
trifuged an d absorptio n measure d agains t
plain aci d methy l Cellosolv e b y ultraviole t
spectrograph a t 31 0 HI M Blank run . Reduc -
tion t o molybdenu m blu e migh t b e use d
as alternat e procedure .

(198) D . Jouslin , "Analysi s o f Alky l Ary l
Sulfonates," Chimie  analytique,  Vol . 34 .
pp. 34-3 6 (1952) ; Chemical  Abstracts,  Vol.
47, p . 318 5 (1954) .

The benzen e sodium sulfonate react s with
fused sodiu m hydroxid e to for m th e phenol ,
which wit h brominatio n give s a  tribromid e
which i s titrate d wit h sodiu m thiosulfat e t o
a starc h endpoint . A  blank o f reagents used
is als o mad e fo r compariso n calculations .

(199) W . Kopaczewski , "Electrocapillar y
Analysis o f Detergents, " Chimie  and Indus-
trie, Vol . 67, pp . 761-766 (1952) .

A chromatographi c analytica l metho d ap -
plied t o surfac e activ e agents .

(200) G . R . Lewi s an d L . K . Herndon ,
"The Determinatio n o f Surface-Activ e
Agents," Sewage  an d Industrial  Wastes,
Vol. 24 , pp . 1456-146 5 (1952) ; Chemical
Abstracts, Vol. 47, p. 2516 (1953) .

Two phas e dye-transfe r titration methods
depending upo n differenc e i n solubilit y o f
the dye-surface-activ e complexe s i n wate r
and organi c solvent . Aci d dye s suc h a s
Pontamine Fas t Re d 8BNL or Brilliant Blue
FCF preferred .

(201) R . L . Mayhe w an d R . C . Hyatt ,
"The Effec t o f Mol e Rati o Distributio n o n
the Physica l Propertie s o f a  Polyoxyethy -
lated Alkylphenol, " Journal,  Am . Oi l Chem-
ists' Soc. , Vol . 29 , pp . 357-36 2 (1952) .

Gives clou d poin t dat a fo r molecularly -
distilled alkylphenol . Als o provide s refrac -
tive indice s versu s mol e rati o o f ethylen e
oxide to alkylphenol.
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(202) R . Neu , "Analysi s o f Launderin g
and Cleanin g Compounds . VII . Differentia -
tion o f Polyphosphate s an d Metaphosphate s
by Mean s o f Long-Chai n Quaternar y Am -
monium Compounds," Fette und Seifen,  Vol .
54, pp . 397-39 9 (1952) ; Chemical  Ab -
stracts, Vol . 47, p . 89 4 (1953) .

High molecula r weigh t alkyldimethyl -
benzylammonium chlorid e doe s no t reac t
with tripolyphosphat e bu t give s precipi -
tate wit h metaphosphates , particularl y i n
very dilut e solutions.

(203) C . W . Pife r an d E . G . Wollish ,
"Potentiometric Titratio n o f Salt s o f Or -
ganic Base s i n Aceti c Acid, " Analytical
Chemistry, Vol . 24 , pp. 300-30 6 (1952) .

Direct titratio n o f salt s o f organi c base s
and halid e acid s whe n mercuri c acetat e i s
added t o a  solution o f the sampl e in glacia l
acetic aci d prio r t o titratio n wit h per -
chloric aci d i n dioxane . Titratio n potentio -
metric o r visua l using crystal viole t a s indi -
cator. Suggeste d a s suitabl e t o obviat e
tedious extraction s an d colorimetri c pro -
cedures.

(204) J . Renard , "Qualitative an d Quanti -
tative Reaction s o f Hexadecyltrimethylam -
monium Bromide, " Journal  de  pharmacie  d e
Belgique, Vol . 7 , pp . 403-40 8 (1952) ;
Chemical Abstracts,  Vol. 47, p. 896 7 (1953) .

Commercial product , Cetavlon , contain -
ing 8 0 pe r cen t activ e an d 2 0 pe r cen t so -
dium bromid e separate d i n pur e for m b y
extraction wit h ether-petroleu m ethe r 1:1 .
Color reaction s reviewed . Ca n b e deter -
mined colorimetrically by bromophenol blue.
Can als o b e determine d titrimetricall y b y
potassium bichromate , determinin g exces s
chromate iodometrically . Precipitate d com -
plex sai d t o b e 7  Cetavlon : 3  potassiu m
bichromate.

(205) G . R . F . Ros e an d C . H . Bayley ,
"Determination o f Dodecyldimethylbenzyl -
ammonium Naphthenat e i n Textil e Mate -
rials," Natl . Researc h Counci l Can. , NR C
Bulletin, No. 2875, 8  pp . (1952) ; Chemical
Abstracts, Vol. 47, p. 6662 (1953) .

Method use d wa s th e eosi n yellowis h o r
tetrabromofluorescein tes t fo r quaternar y
compounds. Tetrachloroethan e solven t used,
and Aerosol used for titration purposes .

(206) H . Stiipel , "Determinatio n o f th e
Active Content s o f Soa p an d Detergen t
Formulations," Chemiker-Zeitung,  Vol . 76 ,
pp. 252-25 6 (1952) ; Chemical  Abstracts,
Vol. 46 , p . 8396 (1952) .

A revie w wit h 6 1 references.
(207) H . Terayama , "Method s o f Colloi d

Titration ( A Ne w Titratio n betwee n Poly -
mer Ions), " Journal o f Polymer  Science,  Vol.
8, pp . 243-253 (1952) .

Direct titratio n fo r colorimetri c chang e
using metachromati c dye s such a s toluidin e
blue, brillian t cresy l blue , etc . Indirec t ti -
tration metho d als o describe d wher e mate -

rials ar e weakl y acid, weakl y basic , o r am -
photeric. Describe s indirec t titratio n o f car -
boxymethylcellulose, alginates , proteins .

(208) "Determinatio n o f Monostearat e
(Ethylene Glycol), " TG A Method  No . 58 ,
Toilet Good s Assoc . Inc. , Ne w Yor k City ,
(Oct. 6 , 1952) .

Depends upo n saponificatio n wit h potas -
sium hydroxide , oxidatio n wit h periodi c
acid, titratio n wit h sodiu m thiosulfat e an d
potassium iodid e solutio n usin g starc h
indicator.

(209) R . Wickbold , "Newe r Method s fo r
the Analysi s of Alkary l Sulfonate s an d Fatt y
Alcohol Sulfates, " Fette  und Seifen,  Vol . 54,
pp. 394-39 7 (1952) ; Chemical  Abstracts,
Vol. 47 , p. 892 (1953) .

The p-toluidin e titratio n metho d supple -
mented b y weighing the precipitat e formed,
which can then be used for a fast equivalen t
weight determination . Sodiu m sulfat e ca n
be determine d b y titration with lea d nitrat e
solution.

(210) Widaly , "The Determinatio n of Sur-
face-Active Agen t i n Factor y Control, "
Seifen-Ole-Fette-Wachse, Vol . 78, pp . 143 -
145 (1952) ; Chemical  Abstracts,  Vol . 47 ,
p. 668 0 (1953) .

Thymolsulfonephthalein i s use d a s indi -
cator i n lowerin g th e p H o f th e sample s
containing alkaline materials. The p-toluidin e
precipitation metho d usin g carbo n tetra -
chloride i s then used .

(211) J . B . Wilson , "Determinatio n o f
Quaternary Ammoniu m Compound s a s
Reineckates," Journal,  Assoc . Offic . Agr .
Chemists, Vol . 35, pp. 455-458 (1952) .

Gravimetric metho d usin g ammoniu m
reineckate.

1953
(212) H . Ballczo , "Titratio n o f Acid s and

Bases i n Non-Aqueou s Solution . II, " Mit-
teilungen des  Chemischen  Forschungs  In-
stitutes de r Wirtschaft  Osterreiche.,  Vol . 7 ,
pp. 126-13 1 (1953) ; Analytical  Abstracts,
Vol. 1 , No . 95 6 (1954) .

Alkyl- an d arylamines , amin o acids ,
amino-alcohols, cycli c nitroge n bases , alkyl -
ene-oxides, sulphonamides and other organi c
and inorgani c acid s titrate d potentiome -
trically i n glacia l aceti c acid , conductime -
trically i n thiony l chlorid e and b y mean s of
indicators. Macro - an d micro - titration s
given.

(213) H. M. Bregoff, E . Robert s and C . C.
Delwiche, "Pape r Chromatograph y o f Qua -
ternary Ammonium Base s and Relate d Com-
pounds," Journal  o f Biological  Chemistry,
Vol. 205 , pp . 565-57 4 (1953) ; Analytical
Abstracts, Vol . 1 , No. 737 (1954) .

Method fo r identificatio n i n biologica l
materials described . Variou s solven t sys -
tems describe d an d th e modifie d Dragen -
dorff solutio n (KBil4 ) mos t generall y ap -
plicable reagent . Aceton e solutions o f alka -
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bid reineckate s suitabl e fo r chromato -
graphy.

(214) P . Cazaux , J . Canellas, J . Bailenge r
and J . Troadec , "Polarographi c Classifica -
tion o f Detergen t Surface-Activ e Agents, "
Bulletin, Soc . Pharm . Bordeaux , Vol . 91 ,
pp. 38-4 0 (1953) ; Chemical  Abstracts,  Vol .
48, p. 389 (1954).

A formul a use d t o determin e a  constan t
of adsorptio n o f th e detergen t affectin g th e
maximum oxyge n concentratio n o n th e
mercury drop . Evaluatio n o f a  numbe r o f
detergents given .

(215) D . Coppini and R. Cameroni, "Col-
orimetric Determinatio n o f Carbowa x an d
its Behavio r wit h Alkaloi d Reagents, " Bol-
lettino chimico  farmaceutico,  Vol . 92 , pp .
363-367 (1953) ; Chemical  Abstracts,  Vol.
48, p. 3853 (1954) .

Lists reagent s whic h precipitat e Carbo -
wax 150 0 an d 4000 . Give s eolorimetri c
method usin g ferrocyani c aci d precipita -
tion an d method .

(216) F . H . Cozzi , "Chromatography-It s
Use i n th e Quantitativ e Analysi s o f Deter -
gent an d Soa p Ingredients, " Bibliographic
Series, No. 29, Cod e No. PB 111210, Tech -
nical Library , Quartermaste r Researc h an d
Development Laboratories , Philadelphia ,
June 1953 .

Eighty-three abstracts , coverin g 2 4
pages, an d the literatur e fro m 194 2 t o Jun e
1953. Concerne d largel y wit h methodology
and metho d improvement s an d ha s a  fe w
references t o soap s and fatt y acids .

(217) A . Darbey , "Colorimetri c Deter -
mination o f Ethylenediaminetetraaceti c Acid
in Soap s an d Detergents, " Soap,  Vol . 29 ,
No. 8 , pp . 81 , 83 , 85 , 87 , 15 3 (1953) .

Ethylenediaminetetraacetic aci d metals are
displaced wit h nicke l an d th e exces s nicke l
precipitated wit h dimethylglyoxime . Th e
sequestered nicke l i s liberate d a t p H 1  to
1.5 an d determine d colorimetricall y a t p H
3.5 to 4.0 with potassium dithiooxylate. Max-
imum adsorptio n a t 50 8 t o 51 0 imt . Inter -
ference b y phosphat e remove d b y preci -
pitating a s tricalciu m phosphat e an d th e
Copper precipitate d wit h 5,7-dibromohydro -
xyquinoline.

(218) P. N. Degens, Jr., H. C. Evans, J. D.
Kommer an d P . A . Winsor, "Determinatio n
of Sulfat e an d Sulfonat e Anton-Activ e De -
tergents i n Sewage," Journal  Applied  Chem-
istry (London),  Vol . 3, pp. 54-61 (1953).

Small quantitie s o f anioni c agent s deter -
mined quickl y b y a  modificatio n o f th e
Jones method . Interferin g substance s usu -
ally made harmless by choice o f the volume
ratios o f aqueou s an d organi c phase s an d
by th e numbe r o f extractions . The CNS-ion
requires specia l treatment , an d two methods
are given . Sulfat e an d sulfonat e detergent s

estimated separatel y b y hydrolysi s followe d
by estimatio n o f residua l detergent .

(219) P . N. Degens, H. va n der Ze e and
J. D . Kommer , "Anionic Syndet s in Amster-
dam Sewage, " Sewage  an d Industrial
Wastes, Vol . 25 , pp. 20-2 5 (1953) ; Chem-
ical Abstracts,  Vol. 47 , p . 452 9 (1953) .

Analysis base d o n methylen e blue-deter -
gent comple x throug h a n extractio n wit h
chloroform. Sulfat e anioni c detergen t ob -
tained b y differenc e betwee n i t an d tota l
anion activ e agent .

(220) J . N. Duperray, "Determination an d
Separation o f Sulfonate d Alkoxyaryl s an d
Alkoxy Sulfates, " Bulletin  mensuel  d'in-
formation 1TERG,  Vo L 7 , pp . 325-32 8
(1953); Chemical  Abstracts  Vol. 47, p. 1212 6
(1953).

Purity determine d titrimetricall y usin g
aqueous solution s o f agent s colore d b y tet -
rabromophenol-sulfonphthalein an d chlor -
oform usin g suitabl e cationi c agent . Separ -
ation o f sulfat e an d sulfonat e carrie d ou t
by hydrolysis , followe d b y petroleu m ethe r
extraction fo r the sulfonate .

(221) J . C. Espector, "Quantitative Chemi -
cal Analysi s of the Anioni c Synthetic Deter -
gents," Color  "AZTEA " (Argentina) , Vol .
1, No . 8 , pp . 39-̂ 2 , 47-50 , 53 , (1953) ;
Chemical Abstracts, Vol. 48, p. 7919 (1954) .

Suggests new method for analysis of alkyi-
aryl sulfoni c acids . Base d upo n treatmen t
with stron g aci d wit h boilin g t o separat e
free sulfoni c acid , an d thi s measure d vol -
umetrically.

(222) S . D . Faust , "Syndet s i n Sewag e
can b e Measured, " Water  an d Sewage
Works, Vol . 100 , pp . 242-24 3 (1953) ;
Chemical Abstracts,  Vol . 47 , p . 1078 1
(1953).

Concentration i n sewag e determine d b y
methylene blu e method . Applicable t o alky l
sulfates, alky l sulfonates , alkylary l sulfon -
ates, amin e sal t o f alkylaryl sulfonate, alkyl-
aryl polyethe r sulfate , an d alkylary l poly -
ether sulfonate .

(223) T . E . Furlon g an d P . R . Elliker ,
"An Improved Method of Determining Con-
centrations o f Quaternar y Ammonium Com-
pounds i n Aqueou s Solution s i n Milk. "
Journal Dairy  Science,  Vol. 36 , pp . 225 -
234 (1953) ; Chemical  Abstracts,  Vol. 47 ,
p. 6567 (1953) .

Titration wit h standar d anioni c agen t
with eosi n indicator . Fo r mil k th e quater -
nary mus t b e extracted .

(224) U . Gallo, "Chromatography of Some
Synthetic Nonioni c Surface-Activ e Agents, "
Bottettino chimico  farmaceutico,  Vol . 92 ,
pp. 332-33 8 (1953) ; Chemical  Abstracts,
Vol. 48 , p . 171 2 (1954) .

Surface activ e agent s have high Rf value.
Postonal, an ethylene oxide polymer, showed
more definit e R f value s tha n othe r com -
pounds. Smal l variatio n i n fatt y acid s o f
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Tween 6 1 cause s larg e difference s i n read -
ings. Neutra l solvent s containin g buty l al -
cohol giv e zer o R t values ; buty l alcoho l
and aceti c aci d medium ; an d benzen e an d
ethyl alcoho l giv e high values. Triton X-10 0
behaves lik e Tween .

(225) B. E. Gordo n and R. S. Urner, "De -
termination o f Sulfit e an d Sulfat e (a s Sod -
ium Sulfate ) i n Sodiu m Petroleu m Sulfon -
ates—An Amperometri c Titration, " Analyt-
ical Chemistry,  Vol. 25, pp. 897-901 (1953).

The inorgani c sal t conten t o f petroleu m
sulfonates ca n b e determine d b y ampero -
metric titration . Lea d nitrat e i s use d a s
the titrant . Thi s i s sai d t o b e mor e rapi d
than th e AST M procedure .

(226) L. S . Harrow and K. S. Heine, "Th e
Separation an d Determinatio n o f Sulfon -
ated Naphthalen e Intermediate s i n Certi -
fiable Coal-Ta r Colors, " Journal,  Assoc . Off.
Agric. Chem., Vol. 36, pp. 936-943 (1953);
Analytical Abstracts,  Vol. 1 , No. 994 (1954) .

Procedure fo r separatio n fro m dye s of sul-
fonated naphthalen e intermediate s b y col -
umn chromatograph y an d subsequen t spec -
trophotometric determinatio n described .

(227) H . O . Hettche , " A Recorde r fo r
the Determinatio n o f Surface-Activ e Sub -
stances i n Water an d Sewage," Vom  Wasser,
Vol. 20 , pp . 137-14 7 (1953) ; Chemical
Abstracts, Vol . 49, p . 573 3 (1955) .

Degree o f pollution i n wate r supplie s ca n
be continuously measured by changes in sur-
face activity. A ring tensiometer incorporate d
into a n automati c samplin g an d recordin g
device ca n measur e surfac e activit y ever y
three minutes . The apparatus detecte d 0.007
ppm o f a household detergent .

(228) L . F . Hoy t an d J . E . Walker ,
"Analysis o f Hard-Wate r Soap ; th e Direc t
Determination o f Activ e Sulfonat e i n Mix -
tures o f Soap an d Naccono l RB 85," AST M
Bulletin, No. 192, pp . 56-57 (1953) .

Active organi c sulfonat e o r sulfat e com -
ponents o f th e syntheti c detergen t i n soap s
react quantitatively wit h a  suitable cationic,
forming a n iner t an d insolubl e complex .
Bromophenol blue used a s indicator fo r th e
two-phase syste m o f wate r an d chloroform .
The comple x migrate s t o th e chlorofor m
layer. Fo r accurat e wor k th e cationi c i s
standardized agains t th e sam e sulfonat e
used i n th e soap .

(229) H . Iwasenko , "Dichlorofluorescei n
as a n Indicato r i n th e Determinatio n o f
Anionic Detergents, " Journal,  Assoc . Offic .
Agr. Chemists , Vol . 36 , pp . 1165-116 9
(1953); Chemical  Abstracts,  Vol . 48 , p .
14257 (1954) .

Titration o f th e anioni c detergen t wit h
a standar d quaternar y ammoniu m chlorid e
solution, b y usin g dichlorofluorescei n a s
indicator.

(229A) J . K . N. Jone s and J . B . Pridham,
"Colorimetric Estimatio n o f Sugar s usin g

Benzidine," Nature, Vol. 172, p . 161 (1953).
Orange-yellow colo r measure d photo -

metrically afte r treatmen t o f suga r solutio n
with benzidin e solutio n i n glacia l aceti c
acid. Relatio n betwee n concentratio n an d
absorption linea r fo r man y sugars includin g
glucose, glucos e derivatives , sucrose , mal -
tose, an d mannose . Mil d natur e o f th e re -
agents an d wid e rang e o f sugar s estimate d
are two main advantages o f method .

(230) C . Kortlan d an d H . F . Dammers ,
"The Determinatio n o f th e Type s of Surface-
Active Compound s wit h Specia l Referenc e
to Syntheti c Detergents, " Chemisch  Week-
blad, Vol . 49 , pp . 341-34 8 (1953) ; Chem-
ical Abstracts,  Vol . 47 , p . 903 5 (1954) .

Identification discussed , an d a  mixtur e
containing various types is analyzed .

(230A) S. Kume, T. Yamamoto , K . Otoza i
and S . Fukushima , "Analysi s of High-Molar
Substances b y Chromatography . I . Pape r
Chromatography o f Polyethylen e Oxides, "
Bulletin, Chem . Soc . (Japan) , Vol. 26 , pp .
93-96 (1953) ; Chemical  Abstracts,  Vol. 47,
p. 1213 0 (1953) .

Used fluorescei n a s absorptio n indicato r
for a  simpl e metho d fo r determinin g aver -
age molecula r weight o f polyethylene oxides
in rang e o f 100 0 t o 5000 . Limitin g amoun t
and concentratio n o f determinatio n i s 0.5/ t
of polyethylen e oxid e per micromol .

(231) T . Lewandowski , "Anioni c Deter -
gents," Soap , Vol . 29 , No . 4 , pp . 49-5 2
(1953).

Back-titration o f cationi c bromopheno l
blue combinatio n wit h anioni c solution s
used t o estimat e th e amoun t o f anioni c
agent i n th e solutions . Colo r reaction s de -
pendent upo n mola r rathe r tha n weigh t
relationship betwee n anioni c an d cationi c
detergent, an d i s intende d fo r fiel d use .

(232) S . D . Nogere , "Determinatio n o f
Organic Sulfu r Groups . XIII. Sulfoni c Acids
and Alky l Sulfates, " Organic  Analysis,  Vol .
I, pp. 381-385, Interscience Publishers, Inc.,
New Yor k Cit y (1953) .

Gives th e benzidin e sal t an d titrimetri c
methods.

(233) P . Sadtler , "Analysi s o f Syntheti c
Detergents b y Infrare d Absorptio n Tech -
nic," AST M Bulletin,  No . 190 , pp . 51-5 3
(1953).

These method s definitel y identif y th e
type o f compoun d an d giv e clue s o n th e
exact identificatio n o f th e compound .

(234) N . Schonfeldt , "Determinatio n o f
Ethylene Oxid e Products i n Aqueou s Solu-
tions o r Dispersions, " Nature,  Vol . 172 ,
p. 82 0 (1953) .

A definit e volume o f ethylen e oxid e con -
densation solutio n i s precipitate d wit h a
known exces s o f potassiu m ferrocyanid e
which i s bac k titrate d wit h zin c sulfate .
Approximately 0.7 , 1. 0 an d 1. 5 mole s o f
potassium ferrocyanid e ar e necessar y fo r
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the precipitatio n o f nonyl phenol condense d
with 6 , 9, and 1 2 moles of ethylene oxide.

(235) Simon-Dorlet , "Analytica l Charac -
teristics o f Som e Syntheti c Curarisin g
Agents," Journal  de  Pharmacie  de  Belgique,
Vol. 8 , pp. 146-15 5 (1953) ; Analytical  Ab -
stracts, Vol. 1, No. 1053 (1954) .

Quantitative metho d depend s upo n treat -
ment wit h sodiu m chlorid e i n sulfuri c aci d
solution. Solutio n mixe d wit h iodin e solu -
tion, th e precipitat e filtere d of f and th e fil -
trate titrate d with sodiu m thiosulfate .

(236) F . D . Snel l an d C . T . Snell ,
Sodium Carboxymethylcellulose.  Colorime-
tric Methods  o f Analysis,  Vol . Ill , p . 467 ,
D. Va n Nostran d Co. , Inc. , Ne w Yor k Cit y
(1953).

Method o f estimatio n b y anthron e o r
2,7-dihydroxynaphthalene.

(237) S . Weiner , "Determinatio n o f Qua -
ternary Salt s Employin g Colorimetri c Meas -
urement o f th e Deviatio n fro m th e Equiv -
alence Point, " Chemist  Analyst,  Vol . 42 ,
pp. 9-1 3 (1953) ; Chemical  Abstracts,  Vol.
47, p . 424 9 (1953) .

In case s wher e reaction s canno t readil y
be followe d becaus e o f precipitatio n o r
color, goo d result s ar e obtaine d b y titratin g
close t o equivalenc e poin t an d the n esti -
mating th e differenc e by colorimetri c meas -
urement o f solution . Picri c aci d wa s use d
as titratin g solutio n an d th e precipitat e wa s
separated b y filtratio n befor e optica l meas -
urement.

1954
(238) C . W. Ballard , J . Isaacs , an d P . G.

W. Scott , "Th e Photometri c Determinatio n
of Quaternar y Ammonium Salt s an d o f Cer -
tain Amine s by Compoun d Formatio n wit h
Indicators. I . Quaternar y Ammoniu m Salts, "
Journal of  Pharmacy  and  Pharmacology,
Vol. 6 , pp. 971-98 4 (1954) ; Chemical  Ab -
stracts, Vol. 49, p . 718 9 (1955) .

Determination o f quaternar y ammoniu m
compounds b y titratio n wit h anioni c agen t
by measurin g chang e i n colo r intensit y o f
an indicato r no t applicabl e t o compound s
of molecular weigh t lowe r than that of cetri-
mide. Give s method , usin g bromopheno l
blue an d chloroform .

(239) J . Blandi n an d R . Desalme , "Ne w
Chromatographic Metho d fo r Identificatio n
of Syntheti c Detergents, " Bulletin  mensuel
d'information ITERG  8 , pp . 69-7 3 (1954) ;
Chemical Abstracts,  Vol. 48, p. 6146 (1954) .

Chromatograms produce d o n stri p filte r
paper b y dividin g the m i n aqueou s solutio n
containing togethe r fluorescein , fuchsin ,
methylene blue , an d blu e fo r sil k 6B. These
show characteristi c colo r change s accord -
ing t o detergent s adde d t o th e solutions .
Succession o f shade s wit h 2 0 differen t de -
tergents tabulated .

(240) Sj . L . Bontin g an d B . S . Aussen ,
"The Effec t o f Surface-Activ e Compound s

on th e Polarographi c Waves o f Oxyge n an d
Zinc an d th e Electrocapillarit y Curv e o f
Mercury," Recueil  travaux  chimique,  Vol .
73, pp . 455-46 1 (1954) ; Chemical  Ab -
stracts, Vol. 48, p . 1045 0 (1954) .

Effect o f half-wav e potential s o f oxyge n
and zin c simila r t o th e effec t o f thes e sur -
face activ e agent s o n th e surfac e tension .
Electrocapillarity shifte d toward s mor e pos -
itive potentia l b y som e agents , an d th e
reverse b y other s whic h ar e named . De -
sorption indicated by small additional waves
at a n indicate d voltage .

(241) E . D . Carkhuf f an d W . F . Boyd ,
"Volumetric Determinatio n o f Quaternar y
Ammonium Compound s an d Certai n Ter -
itiary Amines, " Journal,  Am . Pharm. Assoc. ,
Vol. 43 , pp . 240-24 1 (1954) ; Chemical
Abstracts, Vol . 48, p . 7259 (1954) .

Use o f certai n anioni c agent s use d wit h
dimethylaminoazobenzene a s indicator , i n
presence o f dilut e sulfuri c aci d an d chlo -
roform, a  wid e variet y o f pharmaceutica l
preparations suc h a s tablets , ointments ,
candy-base medicatio n an d liquid s contain -
ing quaternar y ammoniu m compound s ca n
be assayed . Concentration s a s lo w a s 1  t o
4000 ca n easil y b e determined .

(242) C . C. T. Chinnick and P. A. Lincoln,
"Quantitative Fiel d Test s fo r Quaternar y
Ammonium Compounds, " Laboratory  Prac-
tice, Vol. 3, pp. 364-366 (1954) ; Analytical
Abstracts, Vol . 1 , No . 303 5 (1954) .

Methylene blu e displace d fro m it s chlo -
roform solubl e sal t o f alkylsulfate b y a  qua -
ternary compound . Metho d standardize d
for eac h compound . Quaternar y ammonium
salts o f bromopheno l blue solubl e i n ethyl -
ene dichlorid e bu t th e sodiu m sal t i s not .
Method used by titratin g alky l anionic com -

Elex wit h quaternar y solutio n unti l a  color -
:ss organi c solven t laye r become s dee p

blue. Thi s metho d sai d t o b e nearl y stoich -
iometric.

(243) K . S . G . Dos s an d S . L . Gupta ,
"Effect o f Som e Surface-Activ e Agent s o n
the Capacit y o f th e Droppin g Mercur y
Electrode," Bulletin,  Centra l Electrochem .
Research Inst, Karaikudi , Vol. 1, No. 2, pp .
9-14 (1954) ; Chemical  Abstracts,  Vol. 48 ,
p. 1195 7 (1954) .

The effec t o f thes e agent s o n th e
dropping mercur y electrod e suggeste d a
promising metho d fo r evaluatin g thes e
agents. Capacit y peak s cause d b y sudde n
desorption o f th e agent s fro m th e mercur y
were foun d i n th e neighborhoo d o f elec -
trocapillary zero .

(244) G . P . Edward s an d M . E . Ginn ,
"Determination o f Syntheti c Detergent s i n
Sewage," Sewage  an d Industrial  Wastes,
Vol. 26 , pp. 945-95 3 (1954) ; Chemical  Ab -
stracts, Vol. 49, p. 199 7 (1955) .

The two-phas e titratio n metho d o f Bar r
was use d t o determin e anioni c detergent s
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in sewage , an d modified to produce a  rapid,
accurate method . Interferenc e b y soa p an d
protein eliminate d b y adjustmen t o f the p H
to 7. 0 t o 7. 5 durin g th e reaction . Th e us e
of ethylenediaminotetraacetat e avoid s error s
caused b y calciu m an d magnesiu m ions .
Hexane use d a s solvent .

(245) J . Fogh , P . O . H . Rasmussen , an d
K. Skadhauge , "Colorimetri c Metho d fo r
Quantitative Microdeterminatio n o f Qua -
ternary Ammoniu m Compdunds—Losse s o f
Quaternary Ammoniu m Compounds Cause d
by Glas s Adsorptio n an d Concentratio n i n
the Foam, " Analytical  Chemistry,  Vol . 26 ,
pp. 392-395 (1954) . Cetylpyridiniu m chlo -
ride change s th e colo r o f bromocreso l pur -
ple fro m viole t t o blu e a t p H 8.2 . Spectro -
photometric determination mad e a t 62 0 mM ,
and calcium , magnesium , ferrou s an d ferri c
iron, an d coppe r d o no t interfer e i n con -
centrations u p t o 1  pe r cent . Temperatur e
is not critical . Adsorption o n scratched glas s
surfaces ma y amoun t t o 7 0 pe r cent . Thi s
overcome b y coatin g wit h Plexiglas . Foa m
may also cause concentration i n upper layer ,
and caus e error.

(246) U . Gallo, "Analysis o f Nonionic Sur -
face Agents, " Bollettino  chimico  farma-
ceutico, Vol. 93, pp. 160-164 (1954); Chem-
ical Abstracts,  Vol. 48, p . 1047 5 (1954) .

Polyhydroxyethylene compound s giv e a
yellow precipitat e wit h solutio n o r (Bi -
((SCN))Ks i n exces s o f reagent . I n pape r
chromatography variou s compound s giv e
high R f value s i n th e sam e range . A s de -
veloper Dragendorff s reagen t i n alcoho l i s
used. Compound s no t absorbe d o n alumin a
and thi s metho d ma y b e use d t o remov e
other substances .

(247) T . Green , R . P . Harke r an d F . O .
Howitt, "Us e o f Adsorption Columns in th e
Analysis o f Emulsion s Stabilize d wit h No -
ionic Detergents, " Nature,  Vol . 174 , p . 65 9
(1954).

Emulsions separate d quantitativel y b y
adsorption i n a  column containing a mixture
of Zeokar b 22 5 an d De-Acidit e F F an d
elution, first with 5 0 pe r cen t aqueou s ethyl
alcohol an d the n trichloroethane . Anima l
charcoal adsorb s detergen t an d i t canno t b e
eluted.

(248) S . L . Gupta , "Behavio r o f Surface -
Active Substance s at th e Droppin g Mercury
Electrode a t Differen t Frequencie s o f th e
Applied Field, " Proceedings,  India n Acad .
Sci., Vol . 39A, pp . 282-28 9 (1954) ; Chem-
ical Abstracts,  Vol . 48 , p . 1374 3 (1954) .

Depressing effec t o n th e capacit y o f th e
dropping mercur v electrod e resultin g fro m
adsorbed film s o f isobuty l alcoho l an d so -
dium dodecyl-p-toluidine-2-sulfonat e de -
creased wit h increasin g frequenc y o f th e
applied field .

(249) W . J . Halstea d an d B . Chaiken ,
"Chemical Analysi s an d Source s o f Air -

Entraining Admixture s for Concrete," Public
Roads, Vol . 27, No. 12, pp. 268-27 8 (1954) ;
Chemical Abstracts,  Vol. 48, p. 3658 (1954) .

A qualitativ e an d quantitativ e schem e
for analysi s is given .

(250) P . D. Haney , et al. , "Characteristics
and Effect s o f Syntheti c Detergents, " Jour-
nal, Am . Wate r Work s Assn. , Vol . 46 , No .
8, pp . 751-77 4 (1954) .

Task grou p E5.1 5 report . Contain s sec -
tion o n analytica l method s fo r anionic , ca -
tionic an d nonioni c agents . Arrangement s
being mad e t o develo p suitabl e analytica l
reference standard .

(251) R . P . Harker , J . M . Heaps , an d J .
L. Horner , "Us e o f Adsorptio n Columns i n
the Analysi s o f Soa p an d Detergent-Sta -
bilized Emulsions, " Nature,  Vol . 173 , pp .
634-635 (1954) .

Columns o f ZeoKar b 22 5 mixe d wit h
animal charcoa l remov e al l organi c matte r
from soa p solution s an d emulsions . Sub -
sequent elutio n wit h th e prope r solvent s
gives th e separat e components . Fatt y acid s
removed wit h ethanol , lanoli n wit h tri -
chloroethylene an d sodiu m cety l sulfat e
with ethylen e glycol .

(252) J . A . va n de r Hoeve , "Analysi s o f
Textile Auxiliar y Products, " Journal,  Soc .
Dyers Colourists , Vol . 70 . pp . 145-154 ,
(1954); Chemical  Abstracts,  Vol . 48 , p .
7307 (1954) .

Cation-anion activ e an d polyamid e (no t
protein) product s behav e i n man y respect s
like polyethyleneglyco l products . Group s
studied wer e phosphoniu m compounds ,
alkylamidoalkyl phosphates , alkylnaphtha -
lene phosphonates , alkylamidophosphates ,
and alkylamid o alkan e carboxylates . Analyt-
ical schem e base d o n determinatio n o f or -
ganically combine d nitrogen , determinatio n
of th e ioni c natur e o f th e compound , an d
determination o f th e typ e o f hydrocarbo n
group i n it .

(253) R . House and J . L . Darragh . "Anal-
ysis o f Syntheti c Detergen t Compositions, "
Analytical Chemistry,  Vol . 26 , pp . 1492 -
1497 (1954) .

Comparison o f cety l pyridiniu m bromid e
titration an d alcoho l extractio n an d p -
toluidine hydrochlorid e method s fo r alkyl -
benzene sulfonate . Sulfat e an d sulfonat e
determined togethe r b y hydrolyzin g th e
sulfate overnigh t an d titratin g wit h cety l
pyridinium bromide .

Multinle extract s o f th e hydrolyze d solu -
tion wil l yiel d th e alkylbenzen e wit h alky l
groups les s tha n 4  carbon s i n length . Inor -
ganic sulfat e b y potassiu m rhodizonat e ti -
tration method . Oi l conten t b y extractio n
with petroleu m ethe r o r isopentan e fro m
70 ne r cen t ethano l solution.

(254) J . V . Karabinos , G. E . Kapella , and
G. E . Bartels , "Classifyin g Detergents. "
Soap, Vol . 30 , No . 6 , pp . 41-4 3 (1954) .
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List 1 4 types o f anioni c and nonioni c de -
tergents. Qualitativ e tes t use d fo r differen -
tiation. Analysi s made on the activ e basis by
extraction wit h 9 5 pe r cen t ethanol . Ceri c
nitrate give s deepenin g i n colo r a s positiv e
for hydroxy l groups , an d thi s specifi c fo r
nonionic polyethylen e oxid e detergent s a s
well a s sorbita n ester s an d aDcanolamides .
Aluminum chloride-chlorofor m tes t i s pos -
itive whe n i t give s discoloratio n o f precipi -
tate o f chlorofor m solution . Lis t o f colo r
changes a s related t o specifi c types o f prod -
ucts. Bromin e wate r additio n give s indica -
tions o f variou s agents . Othe r reagent s ar e
potassium permanganate , alcoholi c potas -
sium hydroxide , an d aceti c acid-sulfuri c
acid. Summar y table list s reaction s t o test s
and positiv e o r negativ e result s wit h indi -
vidual types . Tes t indicate d a s usefu l fo r
qualitative identification . Compariso n wit h
table an d know n detergent s recommended .

(255) F . J . Loomeijer , "Colorimetri c De -
termination o f Anioni c Detergents, " Ana-
lytica Chimica  Ada,  Vol . 10 , pp . 147-15 0
(1954); Chemical  Abstracts,  Vol . 48 , p .
6146 (1954) .

Many types ma y be determine d colorime -
trically b y mean s o f thei r actio n o n a  pro -
tein-bromocresol purpl e complex . Withi n
certain limit s th e amoun t o f fre e dy e liber -
ated fro m th e comple x is proportional to th e
amount o f detergent added . Accurac y about
4 per cen t i s not a s good as a method based
on rosaniline , but th e protein-comple x i s not
restricted t o lon g chai n alky l sulfates , an d
can b e applie d t o man y more anionics than
the rosanilin e method .

(256) H . Negor o an d H . Sakurai , "Analy -
sis o f Surface-Activ e Agents . I . Determina -
tion o f Benzethoniu m Chloride, " Annual
Report, Takamin e Lab. , Vol . 6 , pp . 89-9 7
(1954); Chemical  Abstracts,  Vol . 49 , p .
16473 (1955) .

Bromophenol blu e use d i n microcolor -
imetry an d semimicrotitratio n techniques .
Titration wit h alkalin e bromophenol blue as
the indicato r b y th e sodiu m laury l sulfat e
method enhance d sensitivity .

(257) R . Neu an d P . Hagedorn , "Analysi s
of Washin g and Cleanin g Compositions . XI.
Reaction o f Akylate d Bisaminoethylamino -
acetic Acid s wit h Polyphosphate s o f Vary -
ing Degree s o f Condensation, " Fette  und
Seifen Anstrichmittel,  Vol . 56 , pp . 298-30 2
(1954); Chemical  Abstracts,  Vol . 49 , p .
16495 (1955) . Degre e o f turbidity give n b y
octyl, dioctyl , an d dodecy l derivative s o f
bis (aminoethyl ) glycin e hydrochloride with
seven type s o f polyphosphate s described .
Use o f thi s reactio n fo r analytica l purpose s
suggested.

(258) F. = Neuwal d an d K . Adams , "Iden-
tification an d Incompatibilitie s o f Polyethyl -
ene Glycols, " Deutsche  Apotheker-Zeitung,

Vol. 94 , p . 125 8 (1954) ; Chemical  Ab -
stracts, Vol. 49, p . 8566 (1955) .

Polyethylene glycol s ar e incompatibl e
with cignolin . The y ca n b e identifie d b y
heating wit h concentrate d sulfuri c aci d an d
identifying th e dioxan e foun d a s th e mer -
cury comple x wit h aqueou s mercuri c chlo -
ride.

(259) H . Nogami , K . Sekiguchi , an d F .
Nakagawa, "Applicatio n o f a  Surface-Activ e
Agent t o th e Silve r Titration, " Journal,
Pharm. Soc. , Japan, Vol . 74, pp. 1402-140 3
(1954); Chemical  Abstracts,  Vol . 49 , p .
4440 (1955) .

Effect o f Tween 8 0 o n halid e solutions in
the silve r io n titratio n wit h a n adsorptio n
indicator wa s studied . Th e agen t prevente d
the precipitatio n o f silver halides during th e
titration an d th e solutio n remaine d colloida l
and clear . Th e colo r chang e o f the indicato r
was shar p an d clea r an d th e endpoin t ob -
served mor e easily . Presenc e o f electrolyte s
such a s sodiu m sulfat e failed t o reduc e th e
accuracy o f th e titration .

(260) K . Peter , "Thymo l Blu e a s a  Rea -
gent fo r Anioni c Surfactants, " Fette  un d
Seifen Anstrichmittel,  Vol . 56 , pp . 997 -
1001 (1954) ; Journal,  Am . Oi l Chem . Soc. ,
Vol. 33 , p. 13 9 (1956).

Anionic surfactant s giv e a  definit e red -
violet colo r wit h thymo l blue; 5  m l neutra l
surfactant solutio n i s adde d t o 5  m l 0.00 5
normal hydrochlori c aci d containin g 3 drops
of 0. 1 per cen t thymol blue .

(261) J. Pomeranz "Determination o f Chlo-
ride i n Alcohol-Solubl e Matte r i n Deter -
gents," Chemist  Analyst,  Vol . 43 , pp . 89 -
90 (1954) ; Chemical  Abstracts,  Vol . 49 ,
p. 210 0 (1955) .

Chloride remove d b y anion-exchang e
resin suc h a s Dowex-2 , the n elute d wit h
400 m l o f normal sodium hydroxide or more
if necessary . Chlorin e the n determine d wit h
silver nitrat e b y the Volhar d method .

(262) R . Powell an d C . G. Taylor , "Chlo -
roform Extractio n o f Ferrous-Bipyridine an d
o-Phenanthroline Complexe s wit h th e Ai d
of Alky l Sulfate s and Sulfonates, " Chemistry
and Industry,  1954 , pp . 726-727 ; Chemical
Abstracts, Vol. 48, p. 1197 8 (1954) .

Any lon g chai n sulfat e o r sulfonat e wil l
increase th e rat e o f extractio n o f th e 2,2' -
bipyridine comple x o f ferrous , an d ferrous -
o-phenanthroline comple x int o chloroform .
The method ca n also be use d for determina -
tion o f alky l sulfates an d sulfonate s an d fo r
solvent extractio n o f othe r water-solubl e
cationic complexes , especiall y thos e wit h
an ethvlenediamin e grou p i n th e ligand .

(263) Mme . Simon-Dorlet , "Method s o f
Assay for some Quaternary Ammonium Sub-
stances," Journal  d e pharmacie  de Belgique,
Vol. 9 , pp . 106-11 1 (1954) ; Chemical  Ab -
stracts, Vol. 49, p. 1195 4 (1955) .

Method use s a  reagen t comprise d o f di -
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picrylamine treate d wit h magnesiu m oxide ,
and th e surfac e activ e agen t wit h this give s
an orange-yello w colo r whic h i s photometri -
cally read a t 43 0 m/* .

(264) F . D . Snel l an d C . T . Snell , Qua-
ternary Ammonium  Compounds.  Colorime-
tric Methods  o f Analysis,  Vol. II, pp . 63-68,
D. Va n Nostran d Co . Inc. , Ne w Yor k Cit y
(1954).

Describes bromopheno l * blue metho d fo r
fruit juices , beverages , beer , tabl e syrup ,
eggs, milk , seru m or plasma and urine . Als o
gives erichrom e Azuro l B . Meth . A  tri -
iodide metho d i s describe d fo r us e i n ab -
sence o f starch , an d o n textiles . Potassiu m
triiodide applie d t o suspecte d surface , th e
triiodide extracte d wit h ethano l an d color -
imetrically determined . A  method b y oxida -
tion wit h permanganat e also given .

(265) F . D . Snel l an d C . T . Snell , Long-
Chain Alkyl  Sulfates.  Colorimetric  Methods
of Analysis,  Vol . II , pp . 353-355 , D . Va n
Nostrand Co . Inc. , Ne w Yor k Cit y (1954) .

Gives procedure s b y rosaniline hydrochlo -
ride separate d b y chlorofor m extraction ;
hypochlorite an d o-tolidine ; an d turbidime -
trically usin g a s precipitan t l-amino-5 -
ethoxybenzothiazole hydrochloride .

(266) D . G . Stevenson , "Th e Absorptio -
metric Determinatio n o f a  Non-ioni c Deter -
gent," Analyst,  Vol. 79, pp. 504-507 (1954).

Two procedure s give n which involve pre -
cipitation b y phosphomolybdi c aci d an d
subsequent absorptiometri c determinatio n of
the precipitate . Bot h methods will detec t 1 0
micrograms o f detergen t i n 1 0 ml. solution ;
one metho d quicke r bu t les s accurat e an d
sensitive tha n th e other . Inorgani c salt s d o
not interfere . Alky l sulfate , alkyl-ary l sul -
fonate, an d carboxymethylcellulos e caus e
high result s a s they appea r t o be associate d
with nonioni c agent whe n latte r i s precipi -
tated.

(267) H . Stiipel , Synthetische  Wasch-
und Reinigungsmittel,  pp . 459-^479 , Kon -
radin-Verlag Robt . Kohlhammer,  Stuttgar t
(1954).

Analysis subdivide d b y product , build -
ers, an d syndet . Method s ca n b e qualita -
tive o r quantitative . Review s genera l o r
specific method s fo r both . Give s i n detai l
van de r Hoeve' s qualitativ e method accord -
ing t o 1 5 groupings . Detail s Linsenmeier' s
scheme whic h i s shorte r an d base d upo n
specific groupings .

Wurzschmitt's classificatio n i s based upo n
elemental analysis . Mention s infrared , ultr a
violet, an d x-ra v methods .

Gives a  tabl e fo r qualitativ e examinatio n
of phosphates .

Reviews method s fo r carboxymethylcel -
lulose.

(268) H . M . Tenne y ari d F . E . Sturgis ,
"Separability o f Hydrocarbon s b y Elutio n

Chromatography," Analytical  Chemistry,
Vol. 26, pp. 946-953 (1954).

Various adsorbent s use d i n separatin g al -
kanes, alkylbenzenes , an d others , an d th e
eluates wit h n-heptan e examine d b y infra -
red.

(269) N. W. Tschoegl, "Analysis o f Water-
Soluble Syntheti c Soaps, " Reviews  o f Pure
and Applied  Chemistry  (Australia) , Vol. 4 ,
pp. 171-20 6 (1954) .

Broad revie w o f 14 1 references . Subdi -
vides articl e accordin g t o quantitativ e anal -
ysis o f anionic s b y differenc e methods , ca -
tion exchang e methods , extraction , bariu m
methods, ashing , aci d titration , amin e
methods, o-toluidine , tensimetric , polaro -
graphic, critica l micelle , dyestuff-antagonist ,
soap antagonist .

Quantitative method s fo r cationic s sub -
divided a s t o argentometric , salting-out ,
Kjeldahl, perchlori c acid , turbidimetric , in -
organic reactants , dyestuff-antagonist . Quan-
titative analysi s o f nonioni c agent s briefl y
discussed unde r simila r syste m a s abov e
when applicable .

Identification o f water-solubl e product s
through clas s tests , grou p tests , preliminar y
tests, additiona l tests .

(270) A . S . Weatherburn, "Determination
of th e Ioni c Typ e o f Syntheti c Surface -
Active Compounds, " Canadian  Textile  Jour-
nal, Vol . 71 , No . 16 , pp . 45-4 6 (1954) ;
Chemical Abstracts,  Vol . 48 , p . 1335 1
(1954).

A two-phas e titratio n usin g methylen e
blue i n wate r an d a n anioni c comple x o f
methylene blu e i n chloroform , adjuste d t o
equal colo r dept h i n bot h phases , show s
deepening o f colo r i n wate r i f cationi c
agent is added, and lightenin g of water with
an anioni c agent . Soa p act s a s a  nonioni c
agent unde r thes e conditions , bu t i s distin -
guished b y acidification .

(271) J . B . Wilson , "Quaternar y Am -
monium Compound s i n Milk, " Journal,  As -
soc. Offic . Agr . Chemists, Vol. 37, pp . 374 -
379 (1954) ; Chemical  Abstracts,  Vol . 4 8
p. 897 9 (1954) .

Furlong an d Ellike r metho d modifie d fo r
greater sensitivit y b y increasin g sampl e
size. Collaborativ e stud y disclose d presenc e
of *~^ Ppm Quaternary ammonium com-
pound wit h no fals e positiv e tests. Recover y
from mil k a t level s of 1 0 to 7 6 pp m range d
from 6 8 t o 11 6 pe r cen t wit h averag e of
87 pe r cent .

1955
(272) "Chemica l Analysi s o f Sulfonate d

and Sulfate d Oils," ASTM D  500-55, ASTM
Standards on  Soaps  and  Other  Detergents
pp. 103-12 0 (Sept . 1955) .

Methods fo r moisture , organicall y com -
bined sulfuri c anhydride , tota l desulfate d
fatty matter , tota l activ e ingredient , un -
saponifiable non-volatil e matter , inorgani c

25
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salts, tota l alkalinity, tota l ammonia , acidity ,
water-immiscible organi c solvent s volatil e
with steam .

(273) "Chemica l Analysi s o f ^  Soaps Con -
taining Syntheti c Detergents, " AST M D
820-46, AST M Standards  o n Soaps  an d
Other Detergents,  pp. 71-78 (Sept . 1955).

Methods fo r moisture an d volatil e matter ,
free alkal i o r fre e acid , anhydrou s salt-fre e
soda soap , alcoho l soluble , wate r insoluble ,
total alkalinit y o f alcoho l insoluble , sodiu m
silicate, fatt y matter , chloride s i n alcoho l
soluble rosin , syntheti c detergen t b y differ -
ence, neutra l inorgani c salt .

(274) A. T. Ballun, G. E. Bartels and J. V.
Karabinos, "Comparativ e Analyse s o f Poly -
ethenoxy Tallates, " Transactions,  Illinoi s
State Acad . Sci., Vol. 47, pp. 81-85 (1955) ;
Chemical Abstracts,  Vol . 49 , p . 1647 5
(1955).

Analyzed b y determinatio n o f numbe r o f
ethenoxy unit s b y saponificatio n equivalent ,
carbon an d hydroge n content , iodin e num -
ber, an d b y calculatio n fro m weight s o f
starting materials . Tabulate d data .

(275) E . G  Brown , "Analysi s o f Poly -
ethylene Glycol s an d Thei r Derivatives, "
Manufacturing Chemist.,  Vol . 26 , pp . 441 -
442 (1955) ; Chemical  Abstracts,  Vol . 50 ,
p. 237 2 (1956) .

The Wurzschmit t metho d fo r th e quali -
tative analysi s o f polyethylen e glycol s an d
their derivative s i s discusse d a s wel l a s
gravimetric, colorimetric , an d volumetri c
procedures fo r th e determinatio n o f thes e
compounds.

(276) E . G . Brown and T . J . Hayes , "Th e
Absorptiometric Determinatio n o f Poly -
ethyleneglycol Mono-Oleate, " Analyst,  Vol .
80, pp . 755-767 (1955) .

Procedure depend s upo n formatio n unde r
controlled condition s o f a  blu e comple x be -
tween th e compoun d an d ammoniu m co -
baltothiocyanate, thi s comple x bein g ex -
tracted wit h chloroform . Measuremen t o f
the optica l densit y i s made eithe r a t 318. 5
m/u, o r 62 0 m/t t an d give n concentratio n o f
polyethyleneglycol mono-oleat e and the pro -
cedure applicabl e t o concentration s o f 0  u p
to on e gra m pe r liter . Quaternar y com -
pounds givin g positiv e reactio n contai n a
long-chain alky l group . Fo r polyethylene -
glycol monoester s onl y compound s prepare d
from origina l polyethleneglycol s o f averag e
molecular weigh t greate r tha n 30 0 giv e th e
reaction. Effec t o f termina l groupin g i s im -
portant a s a distearate doe s no t react where -
as th e monostearat e i s positive .

(277) D . E. C . Corbridge and E. J . Lowe ,
"Quantitative Infrare d Analysi s o f Con -
densed Phosphates, " Analytical  Chemistry,
Vol. 27 , pp. 1383-138 7 (1955) .

Quantitative determinatio n o f condense d
phosphates i n th e for m o f dr y powders .
Potassium bromid e presse d dis c techniqu e

demonstrated wit h a  numbe r o f mixtures .
Method compare s favorabl y with X-ra y an d
chemical method s a s to speed an d accuracy .

(278) B . F . Davis , K . E . Wattman , an d
H. C . Speel , "Maintainin g Noioni c Concen -
tration," Soap,  Vol . 31 , No . 12 , pp. 73 , 75 ,
77, 7 9 (1955) .

Technique o f Karabino s o f titratin g non -
ionic surfac e activ e agent s wit h phenoli c
solution demonstrate d a s usefu l fo r contro l
of plan t operations . Metho d require s devel -
opment o f a  standar d curv e fo r eac h com -
pound.

(279) F . Franks , "Partitio n Chromato -
graphy o f Syntheti c Detergents, " Nature,
Vol. 176 , pp . 693-694 (1955) .

Alkylaryl sulfonates , secondar y alky l sul -
fates, quaternar y ammoniu m an d pyridin e
salts ca n b e teste d i n thi s manner . Metho d
of ascendin g an d circula r chromatograph y
used. Pape r impregnate d wit h mobil e phas e
of long-chai n fatt y alcoho l i n 1  pe r cen t
ethanol. Th e chromatogra m i s develope d
for 1 0 to 2 4 h r an d pape r dried . Immersion
in a  solutio n o f cupri c acetat e an d spraye d
with dilut e solutio n o f rhodamin e 6GB .
After dryin g th e detergen t spot s wer e crim -
son o n a  pin k backgroun d i n dayligh t an d
dark purpl e o n a  yello w backgroun d unde r
ultraviolet. R * value s wer e determine d an d
are give n fo r alky l sulfates . Othe r detail s
and dat a ar e give n for other compounds .

(280) T . Green , R . P . Harker , an d F . O .
Howitt, "Us e o f Adsorptio n Column s i n th e
Analysis o f Oil-i n Wate r Emulsions. " Ana-
lyst, Vol . 80, pp. 470-47 5 (1955) .

Method describe d contain s man y precau -
tions an d depend s upo n th e adsorptio n o f
the constituent s o f th e emulsio n o n a n ion -
exchange resi n an d charcoa l wit h subse -
quent elutio n o f th e oil , grease , an d deter -
gent constituent s wit h suitabl e eluents . An
apparatus containin g 6  adsorptio n column s
and a  communa l vacuu m lin e wa s con -
structed.

(281) C . G . Herrera , "Syntheti c Deter -
gents, Thei r Evaluatio n an d Analysis, "
Grasas y  aceites  (Seville , Spain) , Vol . 6 ,
pp. 144-14 9 (1955) ; Chemical  Abstracts,
Vol. 50 , p . 219 3 (1956) .

A revie w wit h 5 4 references.
(282) T.^Ino , T . Kondo , K . Meguro , and

O. Yoda , "Mutua l Actio n betwee n Surface -
Active Substance s an d Fluorescen t Dyes, "
Journal, Chem . Soc . Japan , Pur e Chem .
Sect. 76 , pp . 220-22 2 (1955) ; Chemical
Abstracts, Vol . 49 , p . 1367 1 (1955) .

Mutual titratio n o f anioni c an d cationi c
agents wa s convenientl y carrie d ou t wit h
use o f fluorescen t indicator. Suc h indicator s
were eosi n an d rhodamin e 6GCP .

(283) J . V . Karabinos , J . J . Hazdra , an d
G. E . Kapella , "Nonionic Detergents," Soap,
Vol. 31 , No . 4 , pp . 49-50 , 11 4 (1955).

Method base d upo n mixe d meltin g poin t
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of th e sampl e an d campho r unde r specified
conditions. Th e numbe r o f ethylen e oxid e
units i n th e detergent s i s calculate d fro m
the mixed melting points, an d the weights of
materials used .

(284) J . V . Karabinos , "Detergen t Solu -
bility," Soap,  Vol . 31 , No . 6 , pp . 50-5 1
(1955).

Titration of noniom'c polyoxyethylene eth -
ers an d ester s wit h aqueoji s pheno l studie d
to determin e relation s betwee n hydrophobi c
and hydrophili c chai n lengths . Metho d use -
ful i n contro l analysi s o f ethenox y chai n
length wher e th e hydrophobi c grou p i s
known, but no t usefu l fo r the determinatio n
of ethenox y chai n lengt h o f unknow n de -
tergents.

(285) C . Kortlan d an d H . F . Dammers ,
"Qualitative an d Quantitativ e Analysi s o f
Mixtures o f Surface-Activ e Agent s wit h
Special Referenc e t o Syntheti c Detergents, "
Journal, Am . Oi l Chemists ' Soc. , Vol . 32 ,
pp. 58-64 (1955) .

Qualitative test s ar e recommende d fo r
anionic, cationic , an d nonioni c agent s an d
are fo r nitrogen , naphthalen e rings , 1-rin g
aromatic compounds , secondar y alcohols ,
and pyridiniu m compounds . Give s schem e
by extractio n method s an d furthe r analyse s
for detergen t components .

(286) L . E . Kuentzel , "Calciu m Carbon -
ate a s an Internal Standard fo r Quantitativ e
Infrared Analysis, " Analytical  Chemistry,
Vol. 27 , p. 30 1 (1955) .

An infrare d spectrophotometri c metho d
for determinatio n o f alkylbenzen e sulfonat e
and sodiu m toluen e sulfonat e wit h calciu m
carbonate a s an interna l standar d discussed .

(287) M . Kurata , "Analysi s o f Nonioni c
Detergents," Journal,  Japa n Oi l Chemists '
Soc., Vol . 4 , pp . 293-29 8 (1955) ; Journal,
Am. Oi l Chem. Soc., Vol. 33, p. 13 9 (1956).

A revie w with 2 5 references .
(288) A . Lassieur , "Analysi s o f Alcoho l

Sulfates an d o f Alkylarylsulfonates, " Chimie
analytique, Vol . 37 , pp . 39-4 4 (1955) ;
Chemical Abstracts,  Vol. 49, p. 7269 (1955) .

Preliminary pape r t o a n extende d stud y
of analysi s o f surface-activ e agents .

(289) A . M . Lawson , L . A . Jones , an d
O. T . Aepli , "Volumetri c Determinatio n o f
Soluble Silicate s i n Detergents, " Analytical
Chemistry, Vol . 27, pp . 1810-181 1 (1955) .

Rapid volumetri c metho d fo r determina -
tion o f solubl e silic a i n alkalin e detergents .
Sodium oxid e ca n als o b e determine d o n
the sam e sample . Modification s necessar y
for th e determinatio n of soluble silica in th e
presence of carbonates, phosphates an d wet -
ting agents . Result s ar e i n agreemen t wit h
gravimetric value s withi n ±  0.0 5 pe r cen t
of silica . Metho d depend s upo n conversion
of th e solubl e silic a t o th e for m o f Na2SiF e
which i s attaine d b y differentia l titratio n

using methy l re d an d methy l red-xylen e
cyanol FF indicators .

(290) J . Longwell , W. D. Maniece , "De -
termination o f Anioni c Detergent s i n Sew -
age, Sewag e Effluents , an d Rive r Waters, "
Analyst, Vol . 80, pp. 167-171 (1955).

Use o f methylen e blue , chlorofor m sep -
aration. Th e full y separate d solven t solutio n
is measure d photometricall y usin g calibra -
tion curve s fo r quantitativ e estimation .

(291) L . E . Netherton , A. R. Wreath, an d
D. N . Bernhart , "Determinatio n o f Solubl e
Ortho-, Pyro - an d Triphosphate s i n th e
Presence o f Eac h Other, " Analytical  Chem-
istry, Vol . 27, pp. 860-861 (1955) .

Rapid, simple , an d accurat e procedur e
for analysi s o f mixture s containin g water -
soluble phosphate s developed , base d upo n
selective alkalin e hydrolysis o f triphosphat e
combined wit h modifie d colorimetri c pro -
cedure fo r determinin g orthophosphate .

(292) V . W . Reid , T . Alston , an d B . W .
Young, "Qualitativ e Analysi s o f Surface -
Active Agents, " Analyst,  Vol . 80 , pp . 682 -
689 (1955) .

Considerable simplificatio n claimed i f a n
ultraviolet spectrogra m coverin g 2100-350 0
A. i s prepared . Fou r distinc t group s ar e
anionic compound s containin g n o nitrogen ,
nonionic compounds containing no nitrogen ,
anionic compounds containing nitrogen, an d
cationic compound s containin g nitrogen .
About 10 0 commercia l compound s hav e
been examine d and th e classificatio n agree d
with dat a i n th e literature .

(293) M . J. Rosen , "Detection o f Surface-
Active Pheno l Ether s wit h Sulfuri c Aci d
and Formaldehyde, " Analytical  Chemistry,
Vol. 27 , pp. 111-11 4 (1955) .

Test consist s of th e reactio n o f formalde -
hyde with a n aromati c nucleus in th e pres -
ence o f sulfuri c aci d t o for m a  carboniu m
ion, whic h polymerize s t o a  colore d com -
plex. A  positiv e reactio n i s obtaine d onl y
with compound s in whic h the aromati c nu -
cleus is not deactivate d b y substituent s such
as chlorine , sulfoni c radical , nitroge n diox -
ide radical , carbox y group , an d a  CH2N -
(R)s radical . Compound s containin g ben -
zenoid nucle i giv e re d complexes , whil e
condensed polynuclea r aromati c compounds
give green , blue , o r purol e complexes .

(294) M . J . Rosen , "Detectio n o f 2-Hy -
droxyethylamines b y Pyrolysi s with Sodium
Chloroacetate," Analytical  Chemistry,  Vol .
27, pp . 114-11 6 (1955) .

This grou p presen t i n severa l classe s o f
surfactants, suc h a s diethanolamine-fatty
acid condensate s o f th e Nino l type , (2 -
hydroxyethyl) imidazolines , an d variou s 2 -
hydroxyethylated lon g chai n amines , ca n
be detecte d qualitativel y b y quaternizin g
the grou p wit h sodiu m chloroacetat e the n
pyrolyzing th e composition s t o yiel d ace -
taldehyde whic h react s wit h a  solutio n o f
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sodium nitroprussid e containin g diethanol -
amine to form a  blue color. This is a reversal
of th e Simo n tes t use d t o detec t secondar y
amines.

(295) M. J. Rosen , "Detection o f Surface -
Active Agent s Containin g Polyoxyethylen e
or Polyoxypropylen e Group s b y Pyrolysi s
with Phosphori c Acid, " Analytical  Chem -
istry, Vol . 27, pp . 787-79 0 (1955) .

Gentle heatin g o f dry materia l containing
polyoxyethylene o r pplyoxypropylen e groups
with phosphori c aci d yield s MeCH O o r
EtCHO whic h for m blu e o r orang e color s
when passe d int o a n aqueou s sodiu m ni -
troprusside an d diethanolamin e solution .
Glycerides yiel d acrolei n whic h interferes .
Other functiona l groups do not interfere .

(296) N . A . Rudnev , "Us e o f Surface -
Active Substance s fo r Preventin g Copreci -
pitation wit h Sulfid e Precipitates, " Zhurnal
AnaUticheskoi Khimii,  Vol. 10. pp. 217-221
(1955); Chemical  Abstracts,  Vol. 50, p. 10 9
(1956).

The actio n o f a  numbe r o f basi c dyes ,
protective colloids , an d aldehyde s i n pre -
venting coprecipitatio n o f telluriu m wit h
arsenic bisulfid e wa s studied .

(297) N . Schonfeldt , " A Metho d fo r th e
Quantitative Determination o f Ethylene Ox-
ide Adduct s i n thei r Aqueou s Solution s o r
Dispersions," Journal,  Am . Oi l Chemists '
Soc., Vol . 32, pp. 77-79 (1955) .

Quantitative metho d consist s o f precipi -
tation of the ethylene oxide adduct in hydro-
chloric aci d solutio n o f know n quantit y o f
ferrocyanic acid , filtratio n and titratio n wit h
zinc sulfate , an d consumptio n o f ferrocyani c
acid determined . Reactio n take s plac e o n
ethylene oxid e chain an d t o precipitat e ad -
duct o f 6  unit s o f ethylen e oxid e require s
approximately on e mol e of ferrocyanic acid .

(298) N . Schonfeldt , " A Colorimetri c
Method fo r th e Determinatio n o f Ethylen e
Oxide Adducts, " Kottoid-Zeitschrift,  Vol .
142, p . 16 4 (1955) ; Chemical  Abstracts,
Vol. 50 , p . 395 4 (1956) .

An az o dy e i s dissolve d i n a n aqueou s
solution o r dispersio n o f th e adduct . Th e
solution i s overlayere d wit h a n organi c sol-
vent, suc h a s xylen e o r a  paraffi n hydro -
carbon. Th e adduc t i s then precipitate d b y
addition fro m a  buret o f a  solution of silico-
tungstic acid ; th e precipitat e rise s alon g
with th e dy e t o th e liqui d interphase , an d
the en d poin t i s take n a t decolorizatio n of
the aqueou s layer .

(299) H . Sttipe l an d A . v. Segesser , "Pos -
sible Application s o f the p-Toluidin e Meth-
od for the Analysi s of Syntheti c Detergents, "
Fette und Seifen  Anstrichmittel,  Vol. 57, pp .
344-546 (1955) .

Procedure give n fo r rapi d estimation .
Carbon tetrachlorid e extractio n o f th e pre -
cipitated comple x takes u p alky l an d aficyl -

aryl sulfonates , etc . Th e ethe r extrac t re -
quired fo r alcoho l sulfates—lowe r molecula r
weight sulfate s d o no t reac t quantitatively .
Fatty aci d condensatio n product s contain -
ing nitrogen , suc h a s amide s o r amine s ca n
also b e separate d fro m th e wate r phas e
with ethe r withou t emulsions . Determina -
tion o f molecula r weigh t fo r usag e wit h
lower alky l sulfate s fo r estimatio n o f facto r
to be applied .

(300) A . Szerat , "Determinatio n o f th e
Propionyl Inde x According to Pesez . Appli -
cation o f th e Assa y o f Polyethylen e Gly -
cols," Annales  pharmaceutiques  francaises,
Vol. 13 , pp . 516-51 9 (1955) ; Chemical
Abstracts, Vol . 50, p . 292 4 (1956) .

The hydroxy l group s ar e acylate d wit h
propionic anhydrid e i n th e presenc e o f
p-toluene sulfoni c acid . Th e unreacte d an -
hydride i s treate d wit n a  know n amoun t of
aniline i n benzene , th e exces s o f whic h i s
determined with perchloric acid with crystal
violet.

(301) E . Vecchi , G . Semerano , Th. Hoff -
mann, an d J . Btichi , "Quaternar y Am -
monium Compounds . Polarographi c Meas -
urement o f thei r Activit y wit h Relatio n t o
their Bactericida l Potency, " Pharmaceutica
Acta Helvetiae,  pp . 228-25 0 (1955) ; Chem-
ical Abstracts,  Vol. 50, p . 149 3 (1956) .

Discussion o f detail s o f method .
(302) F . T . Weiss, A . E. O'Donnell , R . J.

Shreve, an d E . D . Peters , "Comprehensiv e
Analysis o f Sodiu m Alkylarylsulfonat e De -
tergents," Analytical  Chemistry,  Vol . 27 ,
pp. 198-20 5 (1955) .

ASTM metho d D  855-46 T modifie d t o
permit analysi s of sodiu m alkylarylsulfonat e
materials. Metho d with certai n precaution s
can b e use d wit h detergent s containin g in-
organic o r organi c builders . Als o applicabl e
to sodiu m alky l sulfate s provide d th e res -
idues ar e maintaine d i n a  basi c condition
prior t o drying.

(303) W . S . Wis e an d N . O . Schmidt ,
"Amperometric Determinatio n o f Ethylene -
diaminetetraacetic Aci d wit h Zin c Ions, "
Analytical Chemistry,  Vol . 27 , pp . 1469 -
1471 (1955) .

Solution o f ethylenediaminetetraacetat e
chelates titrate d amperometricall y wit h zinc
sulfate solutio n a t lo w pH .

(304) ri . A ; Zutraue n an d L . Te r Minas -
sian-Saraga, "Color Chang e of Bromopheno l
Blue i n th e Presenc e o f Quaternar y Am -
monium Salts, " Comptes  rendus  (Paris )
Vol. 240 , pp . 869-87 1 (1955) ; Chemical
Abstracts, Vol . 7977 (1955) .

Shift i n absorptio n maximu m o f bromo -
phenol blu e fro m 59 2 m/ t t o 60 5 m/u . wit h
increasing concentratio n o f certai n cationi c
detergents i s no t connecte d wit h critica l
concentration fo r micelle formation, a s these
appear a t a  highe r concentration .
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1956
(305) A . Barber , C . C . T . Chinnick , an d

P. A . Lincoln , "Th e Analysi s o f Mixture s
of Surface-Activ e Quaternar y Ammoniu m
Compounds an d Polyethylen e Oxid e Typ e
of Nonioni c Surface-Activ e Agents, " Anal-
ysis, Vol. 81 , pp. 18-2 5 (1956) .

Method describe d fo r overcomin g th e
interference o f polyethylen e oxid e nonioni c
agents wit h bromopheno l blu e metho d i n
determining quaternar y ammoniu m com-
pounds. Determinatio n o f polyethylen e ox -
ide nonioni c agen t b y precipitatio n wit h
heteropoly aci d improved . Remova l of qua-
ternary ammoniu m cation s whic h interfer e
is possibl e wit h ion-exchang e resin . Meth -
ods and applicatio n given .

(306) G . P . Edward s an d M . E . Ginn ,
"Conditions i n Activate d Sludg e Proces s
during Frothing, " Industrial  an d Engineer-
ing Chemistry,  Vol. 48, pp. 246-250 (1956) .

For analysi s use d cetyltrimethylam -
monium bromid e (CTAB ) two-phas e titra -
tion metho d standardize d b y th e Volhar d
method for bromides. With the purit y of th e
CTAB know n the result s ma y be expresse d
in milliequivalent s pe r liter .

(307) A . V. Fe w an d R . H . Ottewill , "A
Spectrometric Metho d fo r th e Determina -
tion of Cationic Detergents," Journal o f Col-
loid Science,  Vol. 11, pp. 34-38 (1956) .

Method sensitiv e t o concentration s o f
about 10- 5 molar . Analysi s depend s upo n
formation o f comple x with anioni c dy e an d
quantitative extractio n o f th e comple x into
an organi c phase i n whic h th e dy e itsel f i s
insoluble. Intensit y o f colo r i n th e organi c
phase the n directl y proportiona l to the con-
centration o f th e detergent . Satisfactor y
analyses were obtained wit h octyltrimethyl- ,
dodecyltrimethyl-, cetytrimethylammoniu m
bromide, an d dodecylpyridin e bromide .
Method applicabl e a t wid e p H variation s
and sal t concentrations . Used orange II dye.

(308£ P. A . Lincol n an d C . C . T . Chin -
nick, "Determinatio n o f Quaternar y Am -
monium Compound s as Phosphotungstates, "
Analyst, Vol . 81, pp. 100-10 4 (1956) .

Precipitation o f quaternar y compound s
quantitatively by phosphotungstic acid while
precipitation a s th e ferrocyanide , ferricyan -
ide, dichromate , an d reineckat e ar e no t al -
ways stoichiometri c particularl y wit h
cations o f lo w equivalen t weight .

Method depend s upo n precipitatio n an d
weighing o f th e ignite d product . Possibl e
to calculat e amoun t o f quaternar y catio n

and als o ionic weight o f the quaternar y salt .
Data give n with a  variety o f compound s t o
demonstrate valu e o f method .

(309) W . A . Moore an d R . A . Kolbeson ,
"Determination o f Anioni c Detergent s i n
Surface Water s an d Sewag e wit h Methy l
Green," Analytical  Chemistry,  Vol . 28, pp .
161-164 (1956) .

Methyl green method devised to eliminate
or lowe r interference s encountere d i n th e
methylene blu e procedure . Interference s
from thiocyanate , nitrate , an d nitrit e ion s
reduced greatly . Methy l gree n procedur e
not affecte d b y hig h concentration s o f sul-
fate, chloride , sulfite , an d phosphate . Re -
coveries o f alky l sulfat e adde d t o rive r an d
lake water s a s wel l a s t o domesti c sewag e
more consisten t an d mor e accurate with th e
methyl gree n procedure .

(310) A . B. Steele an d L . D . Berger , Jr. ,
"Characterization o f Nonioni c Detergents, "
Soap, Vol . 32, No . 2, pp. 48-5 0 (1956) .

Characterization a s t o hydrophobic-hydro-
philic balanc e an d chemica l natur e o f th e
hydrophobe b y relatin g "clou d point "
(temperature a t whic h nonioni c agen t sep-
arates fro m dilut e aqueou s solution s a s
second liqui d phase) wit h apparen t density .

Values plotte d fal l int o characteristi c
bands whic h serv e t o differentiat e on 1 th e
basis o f th e hydrophobe . Tw o nonionic s
having th e sam e clou d poin t bu t differen t
densities ar e recognize d a s havin g differen t
hydrophobic components . Figur e give n il -
lustrating tall oi l esters, polyoxyalkylpheriols,
thioethers, an d alcoho l ethers.

(311) H . J . Weiser , "Determinatio n o f
Triphosphate i n Commercia l Triphosphat e
and Detergent s Buil t wit h Triphosphate, "
Analytical Chemistry,  Vol. 28, pp . 477-48 1
(1956).

Tris (ethylenediamine ) cobal t (III ) ion
has bee n show n a s precipitan t fo r triphos -
phate io n i n aci d solution . Tendenc y fo r
pyrophosphate t o coprecipitat e reported ,
but compensatio n made by calibration curve.
Precision an d reproducibilit y gopd . Tw o
hour elapse d tim e fo r analysis . Metho d ap -
plicable t o commercia l triphosphat e an d
triphosphate buil t anioni c detergents . Ap -
preciable amount s o f phosphat e buil t glas s
interfere, bu t metho d give s warnin g when
such interferenc e takes place . Method s also
recommended fo r determinatio n o f ortho ,
trimeta, an d tota l phosphate . Metho d fre e
from interferenc e fro m othe r phosphates ,
sulfate, an d silicat e good.




