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I N T R O D U C T I O N  

A s  i n  p r e v i o u s  y e a r s ,  t h i s  r e v i e w  of  t h e  1953 l i t e r a -  
t u r e  was  c o m p i l e d  f r o m  c u r r e n t ,  o r i g i n a l  p u b l i c a -  
t i o n s  a n d  f r o n l  a b s t r a c t s  of  p u b l i c a t i o n s  t h a t  w e r e  
n o t  a v a i l a b l e  i n  t h e  o r i g i n a l .  T h e  r e v i e w  a t t e m p t s  to  
e m b r a c e  a l l  p h a s e s  of  f a t s  a n d  oils  r a n g i n g  f r o m  
t e c h n o l o g y  to m e t a b o l i s m  a n d  p r o v i d e  a u n i f i e d  s o u r c e  
of  r e f e r e n c e  f o r  a n y o n e  e n g a g e d  in  a n y  p h a s e  of  w o r k  
or  s t u d y  c o n n e c t e d  w i t h  f a t s  a n d  oils.  

T h e  o u t l o o k  f o r  f a t s  a n d  oils  s eems  b r i g h t .  N e w  
r e s e a r c h  f i n d i n g s  a n d  p r o c e s s i n g  t e c h n i q u e s  h a v e  
c r e a t e d  a w i d e  d i v e r s i t y  of  p r o d u c t s  a n d  n e w  m a r k e t s  
f o r  f a t s .  T h e  u s a g e  of f a t s  i n  f e e d s  c a n  be  e x p e c t e d  
to  i n c r e a s e  a n d  c o m p e t i t i o n  b e t w e e n  a n i m a l  a n d  v e g e -  
t a b l e  f a t s  f o r  t h i s  m a r k e t  is keen .  E x t e n s i v e  r e s e a r c h  
w o r k  a n d  l e g i s l a t i o n  r e q u i r i n g  b i o d e g r a d a b l e  d e t e r -  
g e n t s  m a y  o p e n  n e w  u s a g e  p o t e n t i a l s  f o r  d e r i v a t i v e s  
of  n a t u r a l  f a t s  a n d  oils  as  a g a i n s t  p e t r o l e u m  b a s e d  
d e t e r g e n t s .  T h e  a p p l i c a t i o n  of p h y s i c a l  m e t h o d s  of  
a n a l y s i s  to p r o b l e m s  i n  l i p i d  c h e m i s t r y  h a s  s h a r p e n e d  
t h e  i n t e r e s t  i n  t h e  c h e m i s t r y  a n d  b i o c h e m i s t r y  of  
l i p i d s .  

SOAPS, SURFACTANTS, AND DETERGENTS 
MANUFACTURE AND PROCESSES 

SULFONATION. A method for sulfonation of mineral oils 
using gaseous sulfur trioxide was used and widely recommended 
(Kalashnikov et al., Novosti  Ne?~t. i Gaz. Tet~hn. Nefteperera- 
botl~a i Neftl~ehim. No. 6, 11). Sulfur trioxide vapors in air 
were passed over tetrapropylbenzene. The products so ob- 
tained were superior to those obtained by sulfonation in pe- 
troleum ether or diehloroethylene (Niewiadomski et al., Tluszcze 
i Srodt;i Pioraee 5, 369). Alkyluromatics such as dodecyltoluene 
were sulfonated with sulfur trioxide diluted in an inert  gas 
(Bloeh a.nd Mammen, Ger. 1,152,999 ). Tetrapropylbenzene and 
other reactive produets were sulfonated with sulfm' trioxide 
in dry air (Colgate-Pahuolive Co., Belg. 617, 968). Alkylben- 
zene was sulfonated with sulfur trioxide (Brooks and Brooks, 
U.S. 3,069,243). Various compounds including ethoxylated 
deriw~tives are sulfonated with sulfur trioxide in dry air  
(Sipon Products Ltd., Fr. 1,293,265). Polyphosphorie acids 
were added to alkylarene products during sulfonation with 
sulfur trioxide (Mammen, Ger. 1,126,86I). Sulfonation of the 
distillate from thermal craeking of a petrolemn residue was 
accomplished with sulfur trioxide (Ashimov et al., dzerb.  
Ne f t .  Khoz.  41(9), 37). Fa t t y  acids or esters were success- 
fully sulfonated with sulfur trioxide and dry air (Henkel mid 
Cie. Belg. 6"21,137). Sulfur trioxide with dry air was used for 
sulfonating fa t ty  acid-polyhydric alcohol esters (Henkel and 
Cie. Belg. G21,140). 

Sulfo chlorination with a mixture of C1 and SO._. was used in 
preparing alkanesulfonates (Gershenovich et al., Khim.  Prom. 
1962(i0), 701). Side reactions occurring during sulfonation 
were examined and the operation optimized for fa t ty  alcohol 
sulfates (Varlamov and Ivanova, Maslob.-Zhir. Prom. 12, 19). 
Various fa t ty  alcohols were ehlorosulfonated satisfactorily 
(Brooks and Brooks, U.S. 3/)69,243). An extensive review of 
sulfouation appeared (Knaggs and Nussbaum, Soap Chem. 
Specialties 38(5),  237; (6), 165; (7), 145). 

SAPONIFICATION. Theoretical principles of continuous soap 
manufacture include two-stage saponification, f r s t  with soda 
ash, then with caustic soda (Bespyatov, Obmen Opytom po 
Neprerywtomu Proiz~:. M~lla, Gos. Nanchn.-Issled. Inst .  Nauchn. 
i Tet:hn.-lnform. 1962, 11). The major use of computer cost- 
trol in continuous soap making is calculation of the various 
amt of raw materials required (Anon. Chem. E~g. 69(21), 152). 
Removal of carbon dioxide to complete saponification is 
achieved in a gas separation, followed by caustic soda intro- 
duction (Baikov et al., USSR 152,530, addition to J13,241). 
Soap phase low in water is obtained by continuous counter 
current extraction (Leuring, Get'. 1,748,636). Soap from oxi- 

dized tallow causing color is partial ly deeolorized by salt 
water washing (Lechartier, Ret'. Franc. Corps Gras JO, 19). 
Rancidity in toilet soaps was reviewed (Thorn, Th~szcze i 
Srodl~i Piorace 6(2) ,  85), and antioxidants to prevent ran- 
cidity of tallow soap were tested (Houdouin and Loury, ~et~. 
Fra~w. Corps Gras. 9, 552). The cause and prevention of 
rancidity was reviewed (Soloman, Ibid. ld, 49). Refining of 
cottonseed oil with soda ash and utilization of the refining 
fools for soap making was reviewed (Bestraten,  Lipidos 22, 
98). Described was a machine for stamping and cutting soap 
(Pronin, Maslob.-Zhir. Prom. 12, 29). 

MISCELLANEOUS PROCESSES. Alkyl sulfates and alkyl sul- 
tonic acid esters were obtained by hydrogenation of mineral 
oil fractim~s followed by chlorosulfonation in the presence of 
l ight (Farbenfabr ikeu Bayer A.-G. Brit.  928,548). A mixture 
of alkylbeuzene sulfonate (ABS) and an alcohol sulfate was 
produced continuously (Brooks and Brooks, U.S. 3,058,920). 
An alkyl benzene sulfonate was produced from tetrapropylene 
and benzene. The alkyl benzene is sulfonated with oleum 
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T A B L E  O F  C O N T E N T S  

A.  INTRODU(~T1ON 

B. SOAPS, SURPACTANTS AND DETERGENTS--- 
J .  C. I I a r r i s  

Manufaetm'e (processes, raw materials, synthesis cont- 
positions) ; Analysis;  Propert ies;  Performance and 
Use Testing 

C~. PRODU'CTS ( e x c e p t i n g  d e t e r g e n t s ) - - J .  E .  J a c k s o n  

Edible, Pharmaceutical  and Cosmetic F a t  Products;  
Enmlsifiers; Esters, Acids, Alcohols and Other ]gat 
Derivatives; Fr~tty Materials Used in Textile and Paper  
Treatment,  Water-Proofers,  Corrosion Inhibitors,  
Waxes, Defoamers, Well-Drilling Fluids, Incendiary 
Preparation,  Agricultural and Miscellaneous; Fa t ty  
Material in Lubrication, Metal-Working and Textile 
Oiling 

C,_,. PRODUCTS ( e x c e p t i n g  d e t e r g e n t s ) - - J .  W .  H o r n e t  

Drying Oils, Paints,  Resins and Plasticizers 

D.  PRODIJCTI0~,' PROCESSEs--R,  G. K r i s h n a m u r t h y  

Extract ion;  Refining; Bleaching; Deodorization, Win- 
terization and Fraet ionat ion;  Hardening;  Interesteri- 
fication; Par t ia l  Esters and Fa t  Spl i t t ing;  Vegetable 
and Animal Pats  and Oils; By-Products 

E .  DETERIORATION OF FATTY MATERIALS-- 
N. R. B o t t i n o  

Deterioration During Storage; Deterioration by Heat  ; 
I r radiat ion Lipoxidase Oxidation; Mechanisms; Anti- 
oxidants 

F .  COMPOSITION AND CHARACTERISTICS-- 
E .  G. H a m m o n d  

official Methods and Reviews; Analysis of Fa t  Sources; 
Analysis for Functional Groups; Lipid Class Deter- 
minations and Structure Analysis; Physical Proper- 
ties; Composition and Characteristics and Factors  
Influencing Them; Detection of Adulteration 

(~. NUTRITION, PtIYSIOLOOY AND BtOC~tEMISTRY-- 
J .  G. H a m i l t o n  

Nutr i t ion;  Physiology (digestion, intestinal absorp- 
tion and excretion, lipid t ransport  and body fats, lipid 
metabolism in the intact  an imal ) ;  Biochemistry (ana- 
lytical and methodology, lipid biosynthesis and bid- 
oxidation ; steroids 

H .  BOOK REVIEW 
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(Muchinskii and Serebrayanyi, Opyt Primeneniya Sintetieh. 
Zhirozamenitelei v Proizv. Myla i Moyushehikh Sredstv, Mos- 
cow, Sb. 196"2, 101). Use of hydrogen peroxide in the neu- 
tralization step of alkyl benzene sulfonate preparation light- 
ens its color (Groves and Terry, U.S. 3,063,279). An auto- 
matic device is used to prevent overheating of alkyl benzene 
sulfonates in storage containers (Erdman, Tluszczei Srodki 
Piorace 6(1), 24). 

Industrial manufacture of alkylolamides is described (Suk- 
haterin et al., Maslob.-Zhir. Prom. 29(2), 29), as well as the 
technology of their production (Ranny et al., Prumysl Pot- 
ravin 14(2), 94). Sucrose fa t ty  acid esters are deacidified by 
passing them through ion-exchange resins (Kunugi, Chem. 
Pharm. Bldl. (Japan) 11(7),  922). Description of the indus- 
trial use of the Schotten-Baumann reaction to give aeyl 
taurides is covered (Sehenek, U.S. 3,057,889), and a con- 
tinuous process described (Ibid. U.S. 2,903,466 and Brit.  
919,426). 

Alkylisethionates are color-stabilized by small additions of a 
nmnber of specified salts (Schenek and Papalos, U.S. 3,089,- 
882); as are ester-type alkanesulfonates (General Aniline & 
Fihn Corp. Brit.  919,426). Descriptive data on spray-drying 
syndets is given (Milwidsky, Soap Chem. Specialties 38(10), 
59; (11), 56; (12), 73), and a spray-tower is described and 
the mathematical theory discussed (Fainberg, Maslob.-Zhir. 
Prom. 28 (8), 36). 

RA-W ~ATERIALS. Reviewed were raw materials for soap manu- 
facture (Anon. Lipidos 22, (Soap Section), 5). Tallow was 
replaced by synthetic fa t ty  acid of 16-21 carbons length and 
cocoanut oil by those of 10-15 in length. Various other formu- 
lations and usages were noted (Lesyius, Opyt Primeneniya 
Sintetiehn. Zhirozamenitelei v Proizv. Myla i Moyushchikh 
Sredstr. (Moscow) 1962, 17). Somewhat similar recommenda- 
tions for synthetic fa t ty  acids were made for household and 
toilet soap (Kupchinskil, Obmen Opytom po Nepreryrnowu 
Proizv. MuIa, Gos. Nauchn,-Issled. Inst .  Nauchn. i Tekhn. 
Inform. 1962, 71). Ease of handling of fa t ty  acids indicates 
their use in cosmetic soap bases (Molteni, Am. Perfumer 
Cosmet. 77, Sect. 10, 111). Sperm whale skin oil, caustic soda 
and sodium acetate were used in preparing a white soap, not 
obtained in the absence of the acetate (Masano et a]., (Japan)  
23,860 ( '61).  Soap was separated centrifugally from the 
saponification of crude alcohols (Man'kovskaya et al., Tr. 
Nauehn.-Issled. Dist. Sintetich. Zhirozamenitelei i Moyushchlch 
Srvedstr. 1961, No. 2, 50). 

The cracking of solid synthetic paraffins, separation, con- 
version to methyl esters followed by saponification gave a 
number of a-dimethylalkanoic acids (Puzitskii et al., Zh. 
Prikl. Khim.  35, 2740). Alkylarenesulfonates were produced 
from a straight-run fraction of petroleum (Oreehkin et al., 
Khim. i l'ekhnol. Topliv i Masel 8(1),  27), and olefins from 
the thermal cracking of paraffin were used in this synthesis 
(Doladugin et al., Tr. Vses. Nauchn.-Issled. Inst .  po Perera- 
botl~e Ncf t i ,  No. 9, 95). Olefins polymerized from propylene- 
rich feedstocks were used in alkylbenzene production (McLean 
and Addy, Brit.  913,795). A review of the commercial aspects 
of alkyl benzene included the discussion of the most desirable 
isomers (Scott, Hydrocarbon Process. Petrol. Refiner 42(3),  
109). Methods for lengthening the side chain of alkyl benzene 
were disclosed (Hunter et al., U.S. 3,051,766). Alkylarene- 
sulfonates from thermally cracked gasoline in the presence of 
benzene and toluene were described (Ashimov and Kalaushin, 
Azerb. Khim.  Zh. 1961(6),  43). Monoalkylbenzenes were pro- 
duced in a near-pure form (Esso Research and Engineering, 
Fr. 1,307,793). 

The alkylation of phenol for nonionie manufacture was di- 
retted to the dodeeyl product through propylene polymers 
(Mixer and Wagner, Fr. 1,322,509). Alkylolamides were 
produced from naphthenic acids (Demchenko and Slavikovs'kii, 
Dopovidi AI~ad. Nauk. UI~r. RSR 1963(7), 903), and the use 
of natural fa t ty  acids for producing these compounds and 
their applications were reviewed (Osteroth, Umsehau Wiss. 
Teeh. 63(2), 46). 

Surfactants were produced from soybean or wheat protein 
(Akabori et al., Japan 6455('63),  while other protein derived 
detergents were produced as complex anfides (Riso, Soap Chem. 
Specialties 39(5), 82). Surfactants were produced by sul- 
fonating a fraction of lignite tar (Gororova, Akad. ~u 
Ukr. RSR, Inst.  Teploenerg., Zb. Prats 1962(25) 62), while 
peat tars were also used as raw materials (Kazakova et al., 
Tr. Inst.  Gory~wh. Is]cop., Akad. Nauk  SSSR i7, 157). The 
sulfation of vegetable oils was described for surfaetant pro- 
duction (Kasiviswanadham and Murti, Indian Oil Soap J. 2~' 
(4) 115). Solvent naphtha was reacted to form a ketone which 
was sulfonated (Hiyama et ah, Japan 208 ( '62) .  Rice by- 
products were used in the derivation of partial xylitol esters 
(Yufera et al., Rev. Agroquim. Teehnol. Alimentos 3(2),  147). 
Fa t ty  alcohols separated from the neutral products of paraffin 

oxidation were available for surfaetant use (Kobsova and 
Moshkin, Tr. Vses. Na~tchn.-Issled. Inst .  po Perarabotke Nef t i -  
Gaza i Pol~wheniyu Is~usstv. Zhid~ogo Topliva 1959 (8), 186). 
In tile oxidation of paraffin, unsaponifiables are formed from 
which fa t ty  alcohols are separated (Kudryashov, Opyt Primen- 
eniya Si~tetich. Zhirozamenitelei v. Proizv. Myla i Moyusch- 
chi]ch Sredstv. Moscow, Sb. 1962, 78). Surfaetant substances 
were classified for several chronological periods as to raw 
material source and other characteristics (Pueschel, Z. Chem. 
3(9),  338). 

SYNTHESIS 0F AMPHOTERICS. Reaction of laurylamine with 
ethylene oxide, followed with monochloroacetic acid in aq. 
NaOH, gave the poly (oxyethylene) lauryl betaine (Komori 
and Kashiwabara, Japan 3,555 ( '62).  Six amphoteries con- 
taining both quaternary ammonium or imidazoline and anionic 
groups were synthesized (Linfield et al., JAOCS 40, 114). 

SYNTHESIS 01 v ANIONICS. An alkylarene sulfonate was syn- 
thesized comprising the sodium 2-octyhnercapto-6-benzimida- 
zole sulfonate (Szule, Pol. 45,710). An essentially salt-free 
ABS was disclosed (Shell International Research Maatschap- 
pij N.V. Belg. 6'18,97i). A kerosene fraction was used in the 
synthesis of sulfanol, an ABS product (Gershenovieh, Opyl 
Prin~eneniya Sintetich. Zhirozamenitelei v Proizvodstve Myla 
i Moyushehi~:h Sredstv, Moscow 1962, 118). Alkenylbenzene 
and -toluene were synthesized for surfaetant production (Mama- 
d'~liev et al., Azerb. Khim. Zh. 1962(5), 19). An oetylnaph- 
thyl sulfonate surfaetant was disclosed (Horvath, Hung. 
J48,277). 

Stearate soaps of metal groups III ,  IV, V, VIA and V I I I  
cations were synthesized (Olson, U.S. 3,078,288). Reviewed 
were the laboratory and commercial methods for metallic soap 
preparation (Pilpel, Ind. Chemist 39, 134). The metallic soaps 
of various fa t ty  acids were synthesized and the manufacturing 
procedures given (Reed, Am. Perfumer Cosmet. 77, Sect. 2, 
105). Alkali metal soaps and their uses were disclosed (John- 
son, U.S. 3,031,190). The procedure for preparation of alumi- 
num soaps was patented (Tabe, Japan 3,909 ( '63),  as were 
those of eadmimn (Kawasaki and Sato, Japan 2,860 ( '62) ,  
and (Kato and Tachihara, Japan J0,435 ( '62).  Lithium 
soaps of epoxidized fa t ty  acids were disclosed (Hoesch and 
Hoeseh, Brit.  927,965). 

Reaction products of isohexadeeenylsueeinie acids and maleie 
anhydride were used in the synthesis of surfactants (Snfirnov 
et al., Zh. Nauchn. i Prikl. Fotogr. i Kinematogr. 8(3),  165). 
a-sulfo fa t ty  acids were claimed as effective surfaetants (Gav- 
lin et al., U.S. 3,104,247). Hydrocarbons sulfonated by sulfur 
dioxide and oxygen under the effect of intense 7-radiation 
gave aliphatie sulfonic acids (Esso Research and Engineering 
Co. Get. 1,139,116). Sodium 1-acyl-2-hydroxypropane sulfo- 
hates were synthesized (Nagayama et al., Japan 1,715 ( '62) .  
Condensation of a fa t ty  acid with alkyl sulfonates such as 
-CHfCH._,OSOaNa was claimed (Shell International Res. 
Maatschappij N.V. Belg. 612,097). Oxysulfonates of par- 
tially epoxidized fa t ty  acids were synthesized (Dieckelmann 
and Plapper, Ger. 1,137,004). Claimed was the synthesis of 
sodium 3-tridecyloxy-2-propanol-l-sulfonate (Gaertner, U.S. 
3,082,249). Synthesized were sulfoalkyl and sulfopolyalkyl- 
enoxyalkyl monoesters of alkenylsueeinic acids and their salts 
(Gaertner, U.S. 3,086,0r Glycidyl esters were sulfonated 
for surfactant use (Borstlap and Kooijman, U.S. 3,067,220). 
Covered were N-substituted 3-anfinopropane sulfonates or 2- 
methylaminoethanesulfonates (Gaertner, U.S. 3,084,187). High 
mol wt 2-acyloxyalkane sulfonates were prepared by treating 
fa t ty  acids with 2-hydroxyalkane sulfonate (Elbel, Ger. 
1,121,045). 

A fa t ty  alcohol poly (oxyethylene) ether was sulfated to 
give a paste product when neutralized with caustic soda 
(Neher, Ger. 1,141,743), while a compound tertiary amine 
reacted with ethylene oxide was also sulfated and neutralized 
(Dupre and Boettner, U.S. 3,079,416). Monohydric alcohols 
reacted with ethylene oxide in the presence of a peroxy cata- 
lyst are sulfated (Esso Research & Engineering Co., Ger. 
1,142,602). Nony]phenoxypolyethoxyethanol is reacted with 
chlorosulfonic acid to give the sulfonylethylammonium sulfate 
(Shull et al., Belg. 618,393). 

Sodium salts of tertiary alkanoic acids were reacted with 
a halogenated epoxy alkane and sulfonated (Buesink and 
Kooijman, U.S. 3,067,221). Dodecylhydroxyethylsulfone is 
reacted with sulfamie acid to give the sulfonylethylammonium 
sulfate (Oda, Japan, 4,864 ( '62) .  

Mixtures of surfaetants are claimed: Tert-amine-ethylene 
oxide and tert-amine-ethylene oxide sulfates (Boettner and 
Dupre, U.S. 3,079,348) ; ABS and/or fa t ty  alcohol sulfates were 
combined with salts of sulfonated fa t ty  acids (Henkel & Cie. 
Belg. 6"14,508). Sulfobetaines used with alkylsulfates are 
compatible (Henkel & Cie. Belg. 614,604). N-aeylphenylala- 
nines were synthesized by the mixed anhydride method (Tsu- 
bone and Yamamura, Kuyushu J. Meal. Sei. 13, 93). Alkyl 
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urethanes such as tlOCONR~-CH~-CH._,SO~Na were synthesized 
where II is C-8-12 and R~ is oetyl (Orthner e t a l . ,  U.S. 3,086,- 
986). Epoxides of unsaturated long chain hydrocarbons, alco- 
hols, ethers, etc. are sulfonated (Plapper e t a l . ,  U.S. 3,096,- 
357). Polymers of vinyl dodecylether, dimethyl maleate and 
benzene with a peroxide eatMyst are reacted, neutralized to 
give a po]ysoap (Murat et al., Japan 4,497 ('63). Peroxide- 
catalyzed addition of diethy]phosphate to dioctyl maleate 
easily gave diocty] alpha-diethy]phosphorosuceinate (Yama- 
mote et al., Yukagalcu 11, 144). A phosphono ester was pro- 
duced by blowing oxygen through a mixture of cetylpahnitate 
and phosphorous trichloride and neutralizing (Sakurai, Japan 
16,967 ( '62).  A phosphinie acid chloride from a long-chain 
olefin was reacted with 2-ethylhexyla]cohol (McBride and 
Mats, U.S. 3,092,6"50). A group of salts of mend-, di- and/or 
trioctylamine and dioetyl acid orthophosphate were synthe- 
sized as oH soluble surfactants (Cantrell and Kuhne, U.S. 
3,080,222). 

SYNTHESIS OF CATIONICS. Prepared were bis-(quaternary 
ammonium) compounds such as N-methyt-N'-dodecenyl-N,N'- 
ethylene big-(dimethylammonlum chloride) (Hwa, U.S. 3,079,- 
486). New dichlorides of 1,6-hexamethylene bis-(alkyI di- 
methylamino acetates) (Denisenko et al., Zh. Obshch. Khim. 
32, 731). Propylene monochloride was reacted with dtpropylene 
triamine, this sulfonated with sodimn bisulfite and the sul- 
fonate reacted with an acyl chloride (Weingarten, Ger. 
1,134,063). Quaternary Mkoxy compounds were prepared by 
reacting a primary monohydrie alcohol having a fl or 7 substi- 
tuted alkoxy group with formaldehyde and quaternizing with 
pyridine (Aldrldge and Hunter, U.S. 3,062,766). An example 
of a poly (amine acid) quaternary derivative was obtained by 
polymerizing N-carboxy-glyeine anhydride in the presence of 
N-dodeeyl-beta-alanlne (Isemura et M., Japan 15,046 ( '62).  
A diamide quaternary salt can be obtained by reacting hy- 
drogenated tallow fat ty  acids with diethylenetriamine, then 
with polyethylene glycol chloride (Lee and Svarz, U.S. 
3,074,815). 

A quaternary salt is formed by reacting epiehlorohydrin 
with trlethylamine and potassium Iaurate (Kalopissis et al., 
Fr. 1,313,143). The reaction of a tertiary aminehydroehloride 
with epiehlorohydrin gave a quaternary mnmonium compound 
(Yamamoto et al., Yulcagalcu 12, 29). Polyallyl type cationic 
surfaetants were obtained by quaternizlng allylic polynmrs 
with N-bases, e.g., poly(ally]chloride with N-dodecylpiperidine 
(Narasaki, Kogyo Kagaku Zasshi 65, 793). Quaternary com- 
pounds are formed by reacting a tertiary amine having little 
or no steric hindrance with propy]ene oxide (Yammnoto e t a l . ,  
Yulcagaku 11, 464). Alkylamine salts, reacted with a variety 
of anions, were treated with ethylene oxide (Yamamoto e t a l . ,  
Ibid. 12, 415), to form quaternary compounds. Long-chain 
oxazolines were prepared by condensing fa t ty  acids with 
p-amine alcohols and were converted to soluble salts by reac- 
tion with organic acids (Kimura et al., Kogyo Kagatc~ Zasshi 
63, 582). Quaternary hydrazinium chlorides prepared from 
long-chain tertiary amines and NH_~C1 are fused with sodium 
soaps to give hydrazinimn salts (Rudner, U.S. 3,070,6(]0). 
Cationic compounds were prepared by reacting naphthenyl 
methyl bromide with pyridine (Romanov et al., Izv. Al~ad. 
Nauk Turkm. SSI~, Ser. Fiz-Tekhn., Khim. i Geol. Na~k 1962 
(6), 114). Dimethylchlorophosphitate was reacted with a 
secondary amine to form phosphoramidates having cationic 
properties (Cheymo] e t a l . ,  Fr. 1,239,989). Tertiary phosphine 
oxides of many kinds were synthesized and used for the im~ 
provement in properties of detergent compositions including 
cold water solubility (Laughlin and Yoke, Belg. 615,204). 
Poly(sodium dodeeylvinylether comaleates) were synthesized 
using various amines for half amlnation (Sakai, Kogyo 
Kagal~u Zasshi 65, 961). 

NYNTttESIS OF NONIONICS. Monoglyceride surfaetants were 
prepared by hydroxylation of allyl esters of hydroxy fat ty  
acids (Kaufmann and BMtes, Ger. 1,148,224). Epoxy tri- 
glycerides were converted to epoxymonoglyeerides by heating 
glycerol with a tort-aromatic nitrogen base (Swift  & Co. 
Brit. 908,5(?(?). Acylamides of a-amlno acid salts were prepared 
from alkali metal salts of lower a-amino monocarboxyllc acids 
and higher fa t ty  acid anhydrides (Lorentzen, U.S. 3,074,980). 
BiodegradabIe detergents were produced as amine oxid.~s by 
treating tertiary amines with hydrogen peroxide (Hob et al., 
JAOCS 40, 268). Mend- and dioctylphenol were converted 
to surfaetants by treatment with ethylene oxide (Sonawane 
and Rap, Indian J. Teehnol. 1(1),  36). Surfaetants were pro- 
duced from naphthenie acids or alcohols by condensation with 
ethylene oxide (Romanov and Niyazov, Izv. AIcad. Naul~ 
Turkm. SSR, Ser. Fiz.-Tekhn., Khim. I Geol. Nauk 1962(5), 
34). Aldox C~r alcohol was treated under nitrogen with sodium 
methylate and ethylene oxide giving a liquefied polyether 
alcohol (:Esso Research & Engineering Co. Brit. 913,001). 
Tetramethyldeeynediol was reacted with ethylene oxide using 
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Et:~N as catalyst (Air Reduction Co., Inc. Brit. 893,43l). 
Abitol and a m~xture of abietyl, dihydroabietyl and tetra- 
hydroabietyl alcohols were reacted with ethylene oxide and 
this converted to benzyl ethers (Harris, Brit. 908,010). Sym- 
metrical tertiary acetylenic glycols were synthesized (Russell 
and Leeds, U.S. 2,997,447). 

Sucroglycerides prepared by transesterification of g]yeerides 
with sucrose were condensed with ethylene oxide (Ledoga 
S.p.A. Belg. 616,658). Sucrose esters such as laurates are 
prepared by reacting methyl laurate with sucrose in N,N- 
dimethylbenzylamine (Sakama and Kikuehi, Japan 18,710 
( '62).  Transesterification was used to produce linoleate esters 
of sucrose with dimethylformamide as a solvent (Bobalek 
et al., I ~f. EC Prod~ct Res. ~ Dev. 2, 9). Methyl a-D-gluco- 
pyranoside was reacted by transesterifieation with fa t ty  acid 
methyl esters in dinlethylformamide or formyhnorpholine to 
give nronoesters; the short-chain esters are surfaetants. These 
in turn, when reacted with ethylene oxide, give surface active 
agents (Okhara et al., Kogyo Kagalcu Zasshi 64, 177). A sac- 
charide such as sucrose may be reacted with propylene oxide 
to give a useful product for foam reduction and cleaning 
operations (Farbenfabriken Bayer A.-G. Brit. 928,906). Starch 
treated with potyols such as ethylene glycol nndergo traus- 
glycosidation to form polyol glycosides and these are then 
treated with ethylene oxide and these further with fat ty acids 
to form emulsifying agents (Otey et al., JAOCS 40, 76). 
Mamdtol urethans were prepared by heating a solution of 
I)L-mannitol with long-chain isocyanates to give surface active 
compounds (Ulspergcr and Jacobi, ]Fette, Seifen, Anstrichmit- 
tel 64, 1093). Mend- or polysaccharides are treated with 
halomethyl alkyl ethers to give products not saponified in 
alkaline media as are eonventional ester type carbohydrate 
surfaetants (t~osen and Naye, U.S. 3,092,618). 

Products were prepared, for example, from phenol con- 
densed with propylene oxide, and these in turn with ethylene 
oxide (Jackson and Lundsted, Ger. 1,132,730). Conjugated 
poly(oxypropylene)-poly(oxyethylene) compounds were synthe- 
sized (Patton, U.S. 3,101,374). Fat ty  acids are reacted with 
maleie anhydride and this reacted with poly (ethylene glycols) to 
give surfaetants (Creeelius et al., Belg. 622,310). A polyethyl- 
ene glycol substituted polyester may consist of a dibasic acid, a 
diol and a polyethylene glycol monoether (Stuart et al., 
U.S. 3,085,187). A polyglyeol substituted linear polyamlde 
may be prepared from a polyethylene glycol, a dibasic acid 
and a polyamine (Stuart et M., U.S. 8,088,i88). A mixture 
of laurie acid, vinyl acetate and benzoyl peroxide gives a 
polymer which is reacted with diethanolamine (Konishi, Japan 
8,812 (' 63). A copolymerlzed surfaetant was made of vinyl ace- 
tate and an unsatm'ated dicarboxylic acid (Kattori  and Ishi- 
kawa, Japan 71,282 ('63). Nonlonic polysoaps were prepared 
by oxyethylating nonylphenol-formaldehyde and nonylphenol- 
p-cresol-formaldehyde resins (Narasaki, Kogyo Kaga~u Zasshi 
6G(3), 391). Copolymers of two different alkylene oxides 
were treated with a polysiloxane to give block polymers useful 
as surfaetants in polyurethan foams (HMuska, Belg. 5'20,890). 
Foly(oxyethylene) and poly(oxypropylene) glycols, esters, 
ethers and other derivative preparations were reviewed, in- 
eluding patents and development (Lamendin, Chim. Ind. 
(Paris) 87, 240). :Ethylene oxide nonionics (Weiss, l~ev. 
Ar.q. Grasas y Aeeites 4, 7) and oxyethylation product synthe- 
s:s were reviewed (Oerault, Bull. See. Pharos. (Marseilles) i i ,  
7). Nonionic polysoaps were prepared as acrylic acid esters 
of poly(oxyethylene) lauryl ether and the allyI ether of poly 
(oxyethylene) octyIphenyl ether but all had low-water solu- 
bility due to hindrance of hydrophilic groups in the polymer 
(Yamashita et al., Kogyo Kaga?cu Zasshi 65, 2050). ]~e- 
viewed were new detergents based on sugar (8imonis, Zuclcer- 
ind. 13(8), 461). Surfactants containing saceharides in their 
nmlecules were reviewed (Konmri, Yuki  Gosei Kagalcu Kyotcai 
Shi 21, 19). 

C O M P O S I T I O N S  

ANTISEPTIC, A halogen-substituted thiocarbatdlide was used 
with an anionic or nonionic surfactant (Beaver and Stoffel, 
U.S. 3,103,467). A synergistic mixture of di- and trlbrmno- 
monosalieylanilides was used in soaps and cosmetics (Steeker, 
Soap Chem. Specialties 89(5), 75). Sensitization by tetra- 
chlorosalicy!anilide was tested, and some positive patch test 
reactions were found with bromosalicylanilides (Wilkinson, 
Bri?. J. Dermatol. 7i, 295). 8-Qulnolinol was used with a 
mixed soda-potash tallow-coco soap (Roman, U.S. 3,05g,916). 
8-Hydroxyquinoline, preferably the sulfate, was added to an 
anionic surfactant solution and the pH adjusted with phos- 
phoric acid to 4.5-5.5 (Vodros, Hung. 147,545). Addition of 
hexachlorophene to a potash soap solution reliably reduced the 
number of skin organisms (Privora and Synek, As)oslov. 
Epidemiol., Mikrobiol., Imm~tnol. 12(4), 249). HexaeNoro- 
phone was used Jn a mixture of nonylphenol ethylene oxide 
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adduct, an anionic surfactant ,  a water soluble lanolin deriva- 
tive, therapeutically effective neonlycin, in aqueous solution 
(Blodinger, U.S. 3,069,358). Mixed with a water soluble soap 
was hexachlorophene and dihydroxydimethyl diehlorodiphenyl 
sulfide (Noel and Casely, U.S. 3,081,266). A mixture of 
quaternary surfactants  was found effective against  several 
vegetative forms of bacteria, to be used in detergent mixtures 
(Shura-Bura et a]., Gigena i Sanit. Z7(8),  101). A built 
detergent composition for woolen-type fabric disinfection con> 
prised a nonionic or cationic ethylene oxide adduct, and a 
mixtm'e of quateruary ammonium~ phosphonium and arsoniunl 
cmnpounds (Pussgaenger  and Taeuber, Ger. 1,l~5,292). 

A solid cresol trietbanolamlne soap containing ethylene- 
diamine sodium tetraacetate was useful as a disinfectant (Ito, 
Japan 3,907 ( '63) .  Used as a germicide in soap or soap- 
detergent mixtures was pyridinethioncs (Schramm, Belg. 
6"16,540). Reviewed were iodophores as detergent-sterilizers 
(Davis, J. Appl. Bacteriol. 25(2) ,  195). 

Disinfectant  activity was claimed for combinations of 
anionic and nonionlc surfactants  employing pyro- or poly- 
phosphates and phenyhnercuriborate (Runny et al., Czech. 
102,442). Pheuylnmrcurlborate was the active disinfectant in 
a liquid mixture of anionic and nonlonic surfactants  (Nigrin 
et al., Czech. 10Z,457). Alkylarenesulfonie acids or dry sodium 
salts with dry acidic nlaterials to reduce the p i t  to 2.5 2.9 were 
claimed for their sterilizing effect (Pennsal t  Chemicals Corp. 
Brit. 917,632). Mixtures of anionic or nonionic surfactants  
with a haloalkyl pentachlorophenyl carbonate were claimed 
for disinfectmlt garment  washing (Monsanto Chemical Co. 
Brit. 916,891). 

Color stabilization of a detergent composition was claimed 
by adding a dicarboxy]ic acid to a soap containing a bae- 
teriostat such as (HO)C,~H~-S-C~H~(OH)C12 (Mitoray and 
Bauer, U.S. 3,085,066). Modern trends in deodorant soaps 
were reviewed, those containing hexachlorophene, bithionol, 
te t ramethyl thiuram disulfide and triehlorocarbanilide being 
mentioned specifically, and synergistic action by their con> 
binations being described (Linfield and Casely, Am. Perfumer 
Cosmet. 77, Sect. 2, 103). Quaternaries in floor c]eauing 
compositions were discussed (Walter, Mfg. Chemist 3~/(4), 
170). Disinfectants  containing ampholytic surfaetants  were 
described (Sehmitz, 3rd Intern. Contr. on Surface Actice 
Materials, Cologne, 1960, d, 264). 

BAIt AND TABLET. Soap-synthetic and all sy~thetie bar emn- 
positions wore discussed (Price, Am. Perfumer Cosmet. 77, 
Sect. 2, 99). A process was described for introducing gas into 
a plasticized mass of soap or syndet to provide floating bars 
(Fock, Soap Chem. Specialties 38(11),  135). Bars are claimed 
in which salts easily melting or dissolving in their water of 
crystallization are mixed with a surfactant ,  heated and formed 
under pressure (Slob, Belg. 6J7,684). A mixture of potassimn 
alkyl sulfates, f a t ty  alcohols and magnesium alkyl suufates  
were worked to translucent  flakes and these extruded to form 
bars (Sot. Beige de l 'Azote  et des Produits  Chimiques du 
Marly, S.A. and Soc. Carbochimique S.A. Brit. 853,076). 
Molded bars are clainled by reaction of liquefied polyalkylene 
glycol solution of a sulfonic acid and an alkali followed by 
neutralization with an alkaline builder such as sodimn tri- 
polyphosphate (Basol Ltd. and Chinnick, Brit. 93~,682). A 
non-soap anionic bar is produced fronl selected surfactants ,  
corn starch, tetrasodiunl pyrophosphate and aluminum sulfate 
being used to impar t  desired physical properties for manu- 
facture in conventional soap-manufactur ing equipnmnt (Witt- 
wer, U.S. 3,055,837). Similar anionic surfactants  are used, 
but  the ingredients are mixed in water to uniformity  as a 
slurry and water reduced to 5% when bars are formed (Witt- 
wer, U.S. 3,057,805). 

Soap s~ndet bars containing nonlonic surfac tants  and tallo~v- 
coeo soap were disclosed (Ward, ger. 1,151,340). Bars were 
obtained by mixing alkaline earth salts of ABS with soap 
(Ward, Ger. 1,242,983). Alkaline earth fa t ty  acid amide 
alkane sulfonic acid salts were mixed with soap to form bars 
(Ward, Ger. 1,146,~23). Bars of improved physical properties 
and use characteristics were formed by mixing a potassium 
alkyl sulfate with soap, a hydrated magnesimn soap and a 
saltlng-out electrolyte (Chaffee, U.S. 3,070,5~7). Bars con- 
taining less of an anionic surfac tant  and nmre soap were 
claimed to have superior characteristics (Anstet t ,  U.S. 3,076,- 
766). Conventional soap manufac tur ing  equipment was used 
in forming bars of salts of primary alkane sulfonic acids and 
water-soluble soap (California Research Corp. Brit. 905,952). 
Soap bars for oily skins were prepared from soda soap, 1.5% 
grlt-free water insoluble sodium metaphosphate,  a halogenated 
phenolic bactericide, menthol and water (Far rar  and Schluerud, 
U.S. 3,~05,051). 

Tablets were formed from a nonionic surfactant ,  an anionic 
surfactant ,  usual additives and all mixed with a sodium silicate 
solution; talc was added and the mix poured into molds. The 

tablets were sprayed with a solution of polyvlnyl alcohot 
containing polyvinyl acetate and dried (Farrar  e t a l . ,  Belg. 
615,33g). A powdered mixture of sodiunl tripolyphosphate 
and anionic and nonionic syndets was mixed, pressed into a 
tablet of specified characteristics and the tablet surface 
sprayed with water to hydrate the tripolyphosphate and form 
a protective surface (Laskey, U.S. 3,08I,Z67). Powdered 
animlic surfactant ,  sodium tripolyphosphate and other builders 
and additives were mixed and pressed into tablet  form. These 
tablets were encased by spraying them with nonaqueous solu- 
tions of polyvinyl alcohol (Sullivan, Belg. 617,018). 

Transparent  soap was obtained by treat ing soap with a 
polyhydrie alcohol, free fa t ty  acid and salt in specified pro- 
portions (Unilever N.V. tZr. 1,Z91,633). Calcium and magne- 
sium salts of pentapropylenebenzenesulfonie acid were added 
in 20-30~jc amt to an 80-20 tallow-coco soap (Kelly, Belg. 
616,497). 

BLEACI~. Listed here also would be antiseptic agents based 
Oll available chlorine or oxygen. 

Hydrogen peroxide was nlixed with ABS, a f a t ty  alkylola- 
mide, acid pyrophosphate, nornmI sodium and potassium pyro- 
phosphates to give stable compositions (Kali-Chemie A.-G. 
Belg. 614,20~). A granular  detergent was claimed, based on 
hydrogen peroxide addition to sodimn tripolyphosphate and a 
detergent mixture of sodium silicate and ABS, and other 
constituents (Dugan, Ger. 1,144,866). Inorganic peroxy com- 
pounds are used in compositions with an activator containing 
one or more nitrogen atoms and at least two acyl groups at- 
tached to it (Maddox e t a ] . ,  Brit. 907,356). Potassium per- 
sulfate may be subst i tuted for sodium perborate because of 
its greater release of oxygen (Baranowska, Tluszcze i Srodki 
Pioraee 6(3/4) ,  143). A peroxybenzoie acid is used with one 
of several auionic surfactants  to form a stable composition 
(Brocklehurst and Pengilly, U.S. 3,075,92i). Liquid detergent 
compositions containing polyphosphates, ABS and the like 
are combined with organic peroxy compounds in which both 
oxygen atoms are attached to a carbon atom as in benzoyl 
peroxide (Itenkel & Cie. Belg. 615,369). 

A powder is obtained with soap and builders by adding a 
portion of the sodium perborate and drying. To the result ing 
light powder the balance of the perborate was added (Slow- 
inski, Pol. 44,039). Urea hydroperoxide was found to bleach 
fabrics satisfactorily but  could not be used in dry composi- 
tions as could sodium perborate (Kaj l  and Pasternak,  
T~dszcze i Srocllci Pioraee 5, 95). Soap or a syndet, an inor- 
ganic peroxide and an ester of phenol, or of a substi tution 
derivative of phenol with an a-chlorinated lower Miphatie 
carboxylic acid are mixed. These peroxidated compounds be- 
come activated by the above esters and release oxygen (Procter 
& Gamble, Belg. 621,901). A detergent and water softener 
is composed of chlorinated trisodium phosphate and an anionic 
sur fac tant  to increase solubility (Shore and Carrera, Belg. 
619,827). The odor of chlorinated tr isodium phosphate was 
masked by the addition of a fractional percentage of a 
polyethenoxy nonionic surfae tant  (Karabinos and Ballun, Soap 
Chem. Specialties 33(12),  63). 

Dry compositions containing a dry water soluble hypo- 
chlorite, ultranmrine blue and a fluorescent br ightening agent 
are claimed (Wixon, Belg. 623,267). A bleaching composition 
comprising a hypoehlorite, a detergent and an organic nitro- 
gen-eontaining compound having at least one N i t  group was 
reactive with hypoehlorite to form an N-C1 group;  the C1 
acceptor prevents conversion of the N i t  group in textiles to 
XC1 groups (Gagliardi and Pollock, U.S. 3,099,625). A liquid 
autmuatie dishwashing compound was claimed, consisting of 
an alkali metal hypoehlorite, sodium or potassium tripoly or 
pyrophosphate, tr isodium or potassium orthophosphate, meta- 
silicate, potassimn hydroxide and water (Lintner,  U.S. 3,058,- 
91~). 

Chlorites can be activated to increase rate of bleaching by 
adding substances of formula RS..,O>,X. R. is an alky], cycloalkyl 
or aryl, or aralkyl group whose benzene nucleus can be substi- 
tuted by at ]east one S~O~X group, X = t t  or Na (Parbwerke 
Hoechst A.-G. Belg. 616,623). A bleaching agent is covered 
as a lmcleus with a coating of a water soluble soap or syndet 
containing sodium tripolyphosphate, silicate, methyl cellulose 
and other usual additives (Speak and McConnell, Belg. 
612,I58). Reviewed were household inorganic and organic 
chlorine- or oxygen-releasing compounds and optical brighteners 
in washing powders (Milwidsky, M[g. Chemi8~ 3u 302). 

BUILDERS AND ADDITIVES. Replacement of soda ash by sesqui- 
carbonate in wash baths  was recommended (TomaszewsM and 
Pischinger, Tluszcze i Srodlci Piorace 5, 235). 

Cleaning efficiency was improved by building with sodimn 
tripolyphosphate blended with excess sodium sulfate (Sehmidt 
and ilohlfeld, E. Get. ZJ,995). Viscosity of syndet slurries 
are avoided by using completely anhydrous form II  sodium 
tripolyphosphate (Martin, U.S. 2,961,409). Form I I  sodium 
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tripolyphosphate is used in syndet mixes, ca. 60% being con- 
verted to form I and during spray drying to 95% form I 
(Shen and Metealf, Belg. 622,i42). Foaming and detergency 
of polyoxyethylene nonylphenyl ether surfactants were im- 
proved by using polyphosphates which were more effective 
than silicates, carbonate or neutral salts (Name et al., 
Yukagaku 12, 108). The synergistic power of polyphosphates 
for use with syndets was discussed (Colas, Chim. I~M. (Paris) 
37, 128). Sodium tripolyphosphate was found effective in 
huproving the detergency of ABS syndets (Ashlmov et al., 
azerb. Khim. Zh. 1962(4), 27). 

Combinations of tetrapotassimn pyrophosphate with nitrilo- 
acetic acid were shown quite effective in improving the deter- 
geney of ABS compositions (Alter and Bonilla, Afinidad 20 
(224), 75). Heptonie acids from invert sugars are claimed 
effective sequestering agents for umltivalent metals (Karabinos 
and Quinn, U.S. 3,105,82Z). Sodium glycoheptouate was used 
in paper mill cleanup (Kunklin and Moudry, U.S. 3,071,504). 
Discussed were builders for detergent matmfaeture (Nevotiu, 
Opyt P'remeneni~a Sintetich. ZhirozaqnaniteIei v Proizv. Myra 
i Moyz~shchkh Sredstv, Moscow, Sb. 1962, 3). Soluble silicates 
were described as anionic surfaetant builders (Warren, Soap 
Chem. Specialties 39(3), 50). Builders were discussed (Smith, 
Am.. Perfumer Cosmet. 77, Sect. 2, 107 ; Gomez, Grasas y Aceites 
(Seville, Spain) 13, 247). The role of alkalies in the washing 
process was discussed (Staehe, Seifen, Oele, Fette, Wachse 
89(12), 367). Phosphates in detergency were discussed (Colas, 
"Le  phosphore claus la detergence" Paris:  Progil. Z96z, 
20 pp).  

Antiredepositioa agents such as sodium earboxymethyl cellu- 
lose (NaCMC) and sulfate cellulose in their effect on soil 
redeposition prevention were discussed as to effect of degree 
of polymerization (Zhigach et al., Opyt t>rimeneniya Sin- 
tetieh. Zhirozame~itelei v Proizv. Myla i Moyusehikh Sredstu. 
Moscow, Sb. 1962, 131; 133). Prevention of shrinkage of bars 
was experienced when NaCMC was added during manufacture 
(Herrera and Ayerbe, Grasas y Aeeites 13, 161). NaCMC 
added to olive oil soap reduced bar shrinkage (Gomez and 
Ramos, Grasas y Aceites (Seville, Spain) 13, 161). A process 
for evenly dispersing NaCMC in cold water was obtained by 
first wetting with a soap solution (Unilever, Ltd. 2Brit. 
927,542). Soil redeposition preventive agents were synthesized 
from water dispersible eyanoalkylated polysaeeharide (Ruten- 
berg and Wurzburg, U.S. 3,061,551). Improvement in ABS 
cmnpositions was claimed for polyvinyl alcohol addition (Ina- 
morato, Get. 1,145,735). Increase in soil removal by immer- 
sion of soiled garments in an aqueous solution of a suitable 
high polyuler was achieved (Matsukawa, Kogyo Kagakn Zasshi 
62, 1584). The foaming and detergent properties of nonyl- 
phenol ethylene oxide adducts were improved by adding poly- 
phosphates, more than other builders (Name et al., Yakagaktt 
12, 108). 

Addition of polyethylene glycol to nonylphenyl EO adduct 
had no effect on cloud point or foaming properties. Addition 
of nonylphenol had no effect on wetting but marked effect 
on foaming and cloud points (Oneda, Yukagalcu 12, 48). 

DRYCLEANING. Added to drycleaning solvents was a poly- 
hydric alcohol, or ester polynmrs thereof, for its improvement 
in the fabric appearance (Edwards, U.S. 3,091,508). As dry- 
cleaning detergent, the products obtained by reacting oleie 
acid with di- or triethanolamine and this with alkylbenzene 
sulfonie acid was claimed as an effective detergent (Piep- 
meyer, Brit. 912,489). Used in an organic solvent was the 
calcium salt of alkylarenesulfonate and a uonionie surfaetant 
(Jaeard, Belg. 621,107). Added to a drycleaning solvent was 
a mixture of triethanolamine oleate, -stearate, ammonium 
stearate, alkane sulfonate and water (Matusewiez et al., Pol. 
44,740). A product capable of binding water in a dryeleaning 
solvent was comprised of an alkylaromatie compound and a 
hydroaromatie compound and eyclohexanol, with a mixture of 
alkylarenesulfonate and a petroleum sulfonate in the presence 
of finely dispersed copper or ferrous salts, subsequently re- 
moved by centrlfugation (Gilbert et al., Czech. 103,715). A 
drydeaning agent is required to disperse water within the 
solvent and the solvent-insoluble dirt within the water:  Syn- 
dets are said to have certain advantages over soap for this 
purpose (Davidsohn, A,~n. Perfu+ner Cosmet. 77, Sect. 2, 115). 
High operating efficiency in drycleaning is maintained by 
monitoring the level of surfactant and water in the solvent, 
electrical conductance being employed (Warren et al., U.S. 
3,J01,239). 

HEAVY DUTY DETERGENTS. Potassium silicate and tetra- 
sodium ethytenediamine tetraacetate are added to saturated 
solutions of sodium silleate to give detergents stable to erys- 
talllzation (Mounier, Ft. 1,328,416). Sodium metasilicate with 
alkylarenesulfonates, NaCMC, carbonates, metaphosphate, an 
antimony or bismuth salt of a strong inorganic add  and other 
normal additives are claimed (Zajdler et al., Pol. 44,94Z). 

Hard surface detergents are claimed eomprlsing a mixture 
of alkali metal phosphates and carbonates or sesquicarbonates 
prepared by reaction of phosphoric acid and the carbonate. 
Also used in the mixture are silicates and a surfactant (Me- 
Kenna et al., Belg. 621,716). A composition with wide solu- 
tiou temp stability was prepared from a nonionic surfaetant, 
a fat ty alcohol, a polyalkoxydihydrie alcohol to which builders 
may be added (Michaels, U.S. 3,067,144). A composition to 
remove silicone grease contained a monobutyl ether of an 
oxyethylene propylene dioI, a fat ty acid soap and sodium 
silicate (Mankowich, U.S. 3,069,360). Granular products for 
hard surface cleaning were prepared by pulverizing a mixture 
of orthophosphate, carbonate or pyrophosphate, one of which 
is hydrated, a surfaetant and an aqueous solution of an 
organic adhesive (Procter & Gamble, Belg. 621,577). Mechan- 
ically stable spray-dried hollow beads were obtained using a 
formulation of sodium sulfate, tetrasodium pyrophosphate, a 
surfaetant, a bleaching agent and a carboxylie polymer as 
binder (Shields and Patterson, Belg. 622J38). An abrasive 
nondusting composition such as pumice, an alkali builder, ABS 
or other anionic surfaetant and a nonhygroscopie inorganic 
dust inhibitor was disclosed (Pries and Sinner, U.S. 3,079,344). 

LIQUID. Superior foaming properties are claimed for com- 
positions consisting of ABS, see-alkyl sulfates and ethylene 
oxide adduets of alkylphenols (Shell Inlernationale Res. 
Maatschappij N.V. Belg. 623,381-2). A coned liquid was com- 
prised of ABS, alkylphenylethenoxy ethanol sulfate, sodimu 
silieale, sodium xylene sulfonate, fat ty acid diethanolmnide, 
ethanol and water (Wixon, Belg. 6"I5,,983). A stable, pourable 
heavy-duty liquid was obtained because of the sequence of 
ingredient mixing. NaCMC was stirred into water, and tetra- 
potassium pyrophosphate added. ABS and color were dissolved 
in water, heated and a fat ty acid isopropanolamide melted and 
added (Wixon, 17.S. 3,075,922). A stable liquid composition 
was obtained using a~l alkali metal alkylmonmmelear aryl 
sulgonate and potassium potyphosphate, an aleohol and water 
(Wixon, U.S. 3,101,824). An anionle liquid detergent eon- 
taiued ABS, alkyl ether ethylene oxide sulfate, fat ty aeid 
alkylolaanide, a hydrotropie solubilizer and water (Aubert 
and Devlin, Belg. 617,.96',9). 

A creamy high-foam liquid detergent coutained tetrapotas- 
siam pyrophosphate, a silicate, ABS, NaCMC, mixture of 
sulfated monoesters of laurie and myristie add  and 2-amino-2 
methyl-l,3-propanediel and water (Tidridge and Cohen, U.S. 
3,072,578). An opaque liquid contained sodimn or ammonium 
soaps, a nonionie surfaetant and a complex phosphate (Carroll 
and Sepulveda, Belg. 621,529). Lower viscosity compositions 
are obtained when formulated with a low eoncn of calcium 5on 
in typical formulations containing ABS, sodium sulfate, sodium 
silicate, magnesium silicate and methyl cellulose (Knapsack- 
Griesheim A.-G. Belg. 614,765). A stable heavy-duty liquid 
composition was comprised of an alkylamine a]ky]arylsulfonate, 
a fa t ty  alcohol sulfate and conventional builders, lithium hy- 
droxide and potassium CMC (Daseh and Cutter, U.S. 3,066,- 
104). All opaque toilet liquid was obtained by mixing glyceryl 
ether sodium or potassium sulfonates, alkyl glyeeryl ether 
sodium or potassium sulfonate, an amine oxide and a water- 
soluble polyaerylamide or an ethylene oxide polymer (Pileher 
and Eaton, Ft. 1,299,244). A foaming liquid contains an 
alkylarenesulfonate, a nonionic ethyleue oxide adduct and 
fat ty acid ethanolamide, the latter two providing synergistic 
foaming action (Blakeway and Burgess, Brit. 9~i,036). A 
hard-surface liquid cleaner was prepared from an alkaline 
phosphate, soap and a nonionie fat ty acid alkanolamide of 
alkylphenol ethylene oxide adduct (Unilever N.V. Fr.  
1,292,330). 

3,5-dimethyl-l-hexyn-3-ol is used as a volatile surfactant 
either alone or in combination with other products in isopropyl 
alcohol solution (Tinnou and Leeds, U.S. 3,095,381). Hard- 
water stable dishwashlug detergents were prepared from mix- 
tures of polyethoxy and propoxy adduets and their phosphate 
esters (Goette and Kirstahlor, Ger. ~,093,507). Liquid medium 
and heavy-duty detergents are fornmlated from dimethyl- 
dodecylamine oxide, triethanolamine salt of A]~S, potassium 
pyrophosphate, potassium toluenesulfonate, sodium silicate and 
water (Steer and Smith, U.S. 3,085,982). All aqueous liquid 
gel was prepared from a nonionie surfaetant, alkaline poly- 
phosphates, silicates and their mixtures, all with a cross-linked 
potymer (Ginn, U.S. 3,060,I24). Low viscosity abrasive emn- 
positions, stable against sedimentation were obtained using 
NaCMC and a polyphosphate with up to 30-40% of an abrasive 
(Unilever N.Y. Belg. 620,087-8). Reviewed were liquid soaps 
and detergents, the role of NaCMC and other additives, giving 
typical formulations (Milwidsky, Soap Chem. Specialties 39 
(4), 53). Clear, transparent gels were obtained using the 
sodimn salt of oleyl sulfate and water (Weiss and Sehmidt, 
Ger. 1,233,062). 

Low SUDSERS. A low-sudsing detergent composition con- 
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tained a fa t ty  acid ethylene oxide adduct, a portion of the 
same adduet reacted with propylene oxide and sodium sulfate 
(Goette and Kirstahler, Ger. 1,135,122). The reaction product 
of ortho-cresol and ethylene oxide is further treated with 
propylene oxide to give a low-foaming detergent (Distillers 
Co. Ltd. Belg. 616,761). An alkali metal soap is mixed with 
a nonimfic surfactant to wlfich is added a readily soluble 
sulfate or sulfonate anionic surfactaut to make a low-sudsing 
composition (St~yner, Get. t,123,784). A foam-preventing 
agent is comprised of almninum soaps, spindle oil, lecithin, 
nonionic emulsifier aud a C3-7 aIeohol (Ezsztajn et al., Pol. 
4J,112). A nonfoaming surfactant comprises water and a 
mixture of nonionic surfaeta~Lts of several types (Wedell, 
~.S. 3/.)86,94~). A rit:se additive for mechanict~] dishwasher 
use consists of a low foaming polyethylene oxide nonionic 
and .'l small amt of polyoxyalkylene glycol nfixture (Temple 
and Martin, U.S. 3,082,172). 

METAL CLEANING AND CORROSION. Amphoterie aminocarboxy- 
lie surfactants were used in soap-type cleaners for nonferrous 
metal cleaning. Compositions were prepared capable of re- 
moving asphalt and mineral oil soils (Mankowich, U.S. Dept. 
Com., O]~ee Tech. Serv., PB Rept. 177,123). Sanitary equip- 
meat is cleaned by a mixture of fa t ty  alcohol sulfates or a 
condensate of fa t ty  acids and polypeptides, also containing a 
quaternary antiseptic. Acidity is controlled and an abrasive 
material added (Korda and Bryja, Pol. 46",209). Useful for 
removal of aluminum chloride-hydrocarbon complexes is an 
aqueous solution containing an alkylphenol ethylene oxide 
product (Dravnicks, U.S. 8,061,543). Tank protective oils 
contain a petrolemn sulfonate and a partially ammoniated 
fa t ty  acid (Schiermeier, U.S. 3,090,690). Acid cleaning was 
accomplished with a foam from HCI containing abletylamine 
and sodimn N-methyl-N 01eyltaurate (Brenner and Eagle, U.S. 
3,037,887). Effect of household laundering compositions on 
copper strips was deternfined. Baaed upon previous literature, 
current detergents are believed no more corrosive to tinned 
copper than older ones containing sodimn carbonate (Lindner, 
Seifen-Oele-Fette-Wachse 89(2), 25). Discussed was the re- 
moval of tin from tinned copper vessels (Fries, Forte, Seife~, 
Anstriehmittel 64, 10540. 

Cationic snrfactants were used as pickling or acid-cleaning 
inhibitors. Dodeeyl dimethylethano] ammonium compounds 
were evaluated, the halogenated quaternaries reducing con'o- 
sion by H_~SO~ in the order I ~  Br ) el > P (Yamamoto et al., 
Yulcagaku 12, 365). 

GLASS CLEANING. Bottle washing compositions which se- 
quester thc hard water elements are comprised of the alkaline 
hydrolytic products of glucose or other hexose sugars (Kurd- 
hines et al., U.N. 3,062,878). Several formulas were given for 
glass cleaning compositions using ABS and secondary a]kyl 
sulfates as the active ingredients (t~abinovich, Voprosy E~- 
spguat. Fonafci i Okon v P.ro~. Zdani~a~h (Moscow) Sb. 1962, 
82). A bottle washing technic was described using caustic 
ABS solutions, followed by stepwlse rinsing at increasing or 
decreasing temp (Stepanlv, Spirt. Prom. 29(2),  5). Rinsing 
formulations for dishwashing purposes used monosaceharides 
treated with butylene oxide, followed by reaction with a~l 
organic dlcarboxylie a d d  (Creeelius and Brunclle, U.S. 3,098, 
065). Fogging of glass or glass-llke surfaces was prevented 
by cleaning with fibrous material impregnated with an alkyl- 
phenol polyoxyethylene glycol sulfate, nonionlc surfaetant 
and an alkyl sulfate in water and alcohol solution (Elias, 
U.S. 3,075,233). Adequate cleaning of dairy equipment was 
encountered in soft water when using a composition of sodium 
silicate, soda ash and ABS, but deposits occurred in hard 
water (Major, Quem)sland Y. Agr. Sc{. 19, 107). Optical 
lenses can be cleaned of pitch, wax or abrasives by using a 
chlorinated hydrocarbon such as tri- or perchloroethylene con- 
taining a small percentage of a cationic surfaetant (Sherlicker 
and Ellis, U.S. 3,085,918). A composition expeeially useful 
for glass or dish eleaning comprised of nondiscoloring mixtures 
of chlorides of polyethoxylated phenols, and potyethoxylated 
alcohols blended with a]ka]i metal hydroxides and silicates 
(Sehenck et al., U.S. 3,06"1,552). 

SKIN CLEANERS. Used with syndets of the alkyl sulfate or 
alkylarylsnlfonate type were ]ipoprotein complexes or de- 
graded proteins, useful in bathing compositions (Morelle, Fr. 
Addn. 79,425 to 1,260,505). Cleansing agents for mucous 
tissues or wounds contain salts of ascorbyl and/or isoascorbyl 
fa t ty  acid esters (Janistyn, Get. 1,H2,217). A nonfoaming, 
nongreasy, shaving composition usable without water contains 
NaCMC, a partially acetylated ethylene oxide derivative of 
lanolin Mcohols and hydroxy esters, lanolin, sucrose, a cationic 
surfaetant, menthol and perfume (Mueller, U.S. 3,072,535). 
A skin protecting agent was comprised of ABS and tertiary- 
amine oxides (Drew and Voss, Ger. 1,I38,497). Citric acid or 
alkali metal citrates added to highly alkaline liquid detergents 
makes them nonirritating to the skin (Hagan Pncufronies 

S.A. Ft. 1,300,699). A detergent composition was disclosed 
comprising non-soap anionic or nonionie surfaetants, a water 
soluble formaldehyde earboeyclie aryl sulfonie acid or its 
salts and a hydroxy organic acid (Harding, U.S. 3,083,166). 
Cosmetic applications of sucrose esters and sucroglyeerides 
were reviewed, with examples of formulations (Colson, l~iv. 
ItaL Sostanze Grasse 9, 472). Beauty creams containing su- 
crose esters were discussed and formulations given (Rovesti, 
~iv. ttaL Sostanze Grasse 9, 468). 

TEXTILE. Soap or non soap syndets are used with a water 
soluble x-vinyl-2-oxazolidinone polymer for textile eleanlng 
(Walles e t a l . ,  U.S. 3,067,143). Knitted cotton or woolen 
fabrics are n,ashed with a eompoMtion comprising a formalde- 
hyde arenesulfonic acid condensate, citric, lactic or tartaric 
acid, anionic or nonionie surfaetants and a fluorescent bright- 
ener (Karding, U.S. 3,083,166). Waterproofed textiles such 
as those impregnated with silicones or acrylic resins are washed 
with a mixture of sodium sulfonate in alcohol to which is 
added a liquid silicone (Tintoria Come di Line Albonieo, 
Ital. 593,787). ~ethods  for cleaning wet press cloths were 
discussed and formulas for some chenfical agents were given 
(Seuehea, Celuoza ttirtie (Bucharest) 11, 414). Dyed fabrics 
can be laundered together with white fabrics when protective 
colloids such as vinylmethyloxazolidinone or polyvinylpyrrof 
idinone are used with the detergent (Walles et al., U.S. 
3,067,143). 

SH.a~IP00. A liquid shampoo was comprised of a N-acyl 
sareosinate, an alky] sulfate or alky] ethoxylated ether sulfate, 
acyl monoethanolamlde and solvent (Anderson, U.S.3,08~,067). 
A shampoo reducing static electrification of dry hair was com- 
prised of an aeyelie l~'drophobic radical with a water so/u- 
bilizing anion, an intermediate member, e.g., amine, ether, 
etc., and an amine oxide CLang, U.S. 3,086,943). Another 
product was claimed, containing a salt of N-aeyl-N-methyl 
taurine, alkyI sulfates, a fa t ty  alkylolamide, and an alkyne with 
a terminal hydroxyl group (Laiderman, U.S. 3,072,580). A 
mixture of an amphoterie surfactant and quaternary amines 
were disclosed as shampoos and washing agents (Freest,  Get. 
1,230,956). Various water-dispersible amido-quaternary am- 
monimn compounds were used in shampoos (Lee and Svarz, 
U.S. 3,072,690). Disclosed as foaming agents and shampoos 
were tris(hydrovyethoxy ethyl) amines and their phosphate 
or su]fonate products (Dehydag Deutsche Hydrierwerke, Beg c/. 
g20,530). Quaternary anmtonium salts having lower eye irri- 
tation were used for shampoo formulation (Kalopissis et ah, 
Fr. 2,313,143). Used to emulsify mineral oil for hair applica- 
tion were fa t ty  alkylolamides and aliphatic ether ethylene oxide 
adduets (Siegal et al., U.S. 3,101,800). Clear transparent 
aqueous gels were prepared from mineral oil, water, fa t ty  
alkylolamides and aliphatic polyoxyalkylene glycol phosphates 
(Siegal and Petgrave, U.S. 3,i01,JOi). Reviewed were sulfo- 
suceinates, fatty alcohol or fa t ty  acyI alkylolamide derivatives, 
which are claimed as exceptionMty suited to the skin and eyes 
(Darien and Rehfiseh, Mfg. Chemist 3g(1),  4). 

.~[ISCELLANEOUS CO},IP0SITIONS. Other compositions not easily 
classified follow. Improved cloud point compositions were 
claimed when polyethoxylated derivatives of polyhydroxy com- 
pounds such as glycerol, hexanetriol and the like were added 
to compositions such as alkyI sulfates and inorganic salts such 
as sodium sulfate (Moser and Teiehmann, Ger. 1,~r 
A detergent paste or cream was obtained by mixing a light 
mineral oil with ammonium hydroxide or triethanolamine 
(Sobrero, Fr. 1,311,280). A solid shaped body is formed by 
reacting an organic diisoeyanate with an ethylene oxide-con- 
taining surfactant (Shelanski and Levenson, U.S. 3,098,048). 
A dentifrice contained as detergent materials a sulfonated 
nondrying fat ty oil, a sulfonated fa t ty  alcohoI or fa t ty  acid 
with a hydroxy group, a sulfonated drying oil and a lower 
alkyl ester of a nondrying fa t ty  oil (Morris, U.S. 3,031,235). 
Water dispersible lecithin compositions were obtained using 
as surfactants a condensed sulfonlc acid 2qa salt, nonylphenol 
ethylene oxide adduet (Cogwell, U.S. 3,069,361). A detergent 
was obtained using sisal juice, ABS and ethylenediamine 
tetraacetie acid (l~ubin, U.S. 3,075,924). A solid laundry 
detergent was disclosed containing a dye reductable to the 
colorless form by adding an oxygen-yielding compound to the 
composition (Sinner and Fries, U.S. 3,058,9t6). A stain re- 
mover for leather and plastic films contained a synergistic 
combination of quaternary anmmnium salts of hydroxyMkyl- 
benzene with low-boiling solvents (Baumbaeh, Ger. 1,144,427). 
A powdered foam formaldehyde-urea resin was used as a 
carrier for surfaetant and a solvent (Asehert, Austrian 224,605). 
Foam-improved ABS compositions are obtained by adding an 
alkylsulfonate and an alkylphenoxypolyglyeol ether (Spitzer 
e ta l . ,  Ger. i,i50,171). 

A N A L Y S I S  
MIXT~-RES. Types of nitrogen compounds in mixtures of 

surfactants were separated by paper chromatography. Differen- 
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tinted were quaternary mnmonium compounds, tertiary amines 
and ampholytes (Neu, Seifen-Oele-Fette-Waehse 88, 535). A 
scheme for qualitative separation of sm'faetants distinguished 
soaps, sulfonated oils or esters of unsaturated or phosphoric 
acids, protein fa t ty  acid eondensates or sueeinie esters, alkyl 
sulfates or alkylarenesulfonates, and condensates of fa t ty  acid 
or ethylene oxide or alkyl sulfonates. Special tests identify 
individual members (Linsenmeier and Morgenroth, Md, liand 
Textilber. 43, 1320). Separation of anionic from nonionic 
surfactants by ion-exchange and determination of soaps, pri- 
mary Mkyl sulfates, hydroxy- or amino-alkane sulfonates, and 
alkylarenesulfonates was detailed (Blumen, Sehweiz. Arch. 
Angew. Wiss. Tech. 29(5), ]71). Paper chromatography was 
used for separating and identifying anionic, cationic and 
nonionle surfactants (Drewry, Analyst  88, 225). UV absorp- 
tion spectra were used for determining ABS, cationic and 
nonaromatic surfaetants (Izawa, Yukagaku if1, 627). 

Up to 20 ppm anionic or cationic surfactants in aqueous 
solution can be detected and determined by a liquid extrae- 
tion-eolorimetrie procedure (Burger, Z. Anal. Chem. ff96, 15). 
Also using a selective liquid-liquid partition technic made it 
possible to separate and quantitatively determine fa t ty  acids, 
alcohols, amines, and amides and alkylated phenol ethoxylated 
adduets (Ibid. 22). A bromophenol blne-diehloroethane titra- 
tion procedure was used for the t i tration of cationic surfae- 
tants in ternary eationie-ampholytie-nonionie systems by pH 
control (Izawa et al., Yul~agalcu fir, 309). The total active 
ingredient content of a cationie-ampholytie-nonionie ternary 
system can be determined by Kieselbach's liquid-liquid ex- 
traction method and the eationics determined as noted above. 
Nonionics were determined by a semi-micro cation-exchange 
UV absorption speetrophotometrie method, and the ampholyte 
was determined by difference (Ibid. 364). Differential deter- 
ruination of cationics and nonionies in mixtures are determined 
with sodium tetraphenylborate and a differential indicator 
absorptiometrie procedure (Uno and Miyajima, Chem. Pharm. 
Bull. (Tokyo) 12, 193). The p-toluidine t i tration method was 
used to determine anionic surfactants in their mixtures with 
soap (Bespyatov et al., Maslob.-Zhir. Prom. 29(4), 29). Ani- 
onic and cationic ore-flotation surfactants were determined 
in trace amt by means of the polarographie oxygen max 
(Dolezil and Kopaniea, Chemist-Analyst 52, 76). 

ANIONICS. Alkali metal soap and alpha-sulfo fa t ty  acids 
were determined by titration with hydrobromic acid in glacial 
acetic acid using crystal violet as indicator (Haeberer and 
Maerker, JAOCS dO, 274). A rapid procedure for determina- 
tion of fa t ty  acids in toilet soap involves precipitation of the 
soaps as calcium salts and the excess calcium chloride is 
t i trated with Trilon B with Chromagen Black indicator 
(Bartashevieh and Kopysev, Maslob.-Zhir. Prom. ~8(9), 34). 
Water in soap may be determined eleetrornetrically, the pro- 
eedure being based upon the dielectric constant (Cechnicki 
and Oleksiak, Tluszeze i Srodki Piorace 6(1), 16). I ~  spec- 
troscopic and X-ray diffraction methods were used in examin- 
ing the constituents of greases containing soaps (Dunken and 
Bottner, Yreiberger Forsehungsh. A251, 113). The thermal be- 
havior of some aluminum soaps were investigated by thermo- 
gravimetrie analysis (Rat and Mehrotra, J. Indian Chem. Soe. 
40, 359). 

Fat ty  alcohol sulfates were determined by floeeulation analy- 
sis (Ullmann and Thoma, Arch. Pharm. 296(5), 344). Neutral 
red, which forms sparingly soluble products with sulfate or 
sulfonate type anionics, was used to determine sodium lauryl 
sulfate by forming the complex, extracting with dichloro- 
ethylene and determining the absorbanee of the solution (Uno 
et al., Yalcagaku Zasshi 82, 1017). The polarographie waves 
of m-nitrobenzene-sulfonie acid formed on the dropping mer- 
cury electrode are changed by fat ty alcohol sulfates and this 
deviation was used in determining such compounds (Peter et al., 
Magy. Kern. Folyoirat 69(6), 2.55). Minute samples of alkyl- 
arylsulfonates may be desulfonated, and by GLC and mass 
spectrometry the structure of the sample can be determined 
(Setzborn and Card, JAOCS 40, 57). Identification of alkyl- 
arenesulfonates may be achieved by alkali fusion and phenol 
determination by paper chronratography (Boreeky, Mieroehim. 
Aeta 1962, 1137). Detergent alkylate mixtures were analyzed 
by a quantitative rearrangement phenomenon and employing 
sensitivity data independent of volume or pressure measure- 
ments and using the mass spectrometer (Boyer et a l ,  Anal. 
Chem. 35(9), 1168). 

UV spectrometry was used in determining ABS (Weber 
et al., Anal. Chem. 34, 1844). Dodeeylbenzenesulfonates were 
examined by UV spectrometry and the various max for the 
product and unsulfonated residues given (Arpino and DeRosa, 
Riv. Ital. Sostanze Grasse 8, 386). The II~ spectra of a 
number of ABS products were investigated and data covering 
various homologs and isomers given (Mironova et al., f zv .  
Alcad. NauIc SSSR,  Set. Fiz, 26, 1317). Unsulfonated alkylates 
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in ABS were determined by IR spectrometry and the limit of 
detection was • 0.1% (Blakeway and Puttnam, Anal. Chem. 
35(6), 630). IR spectrometry for estimation of ABS in 
water was considered complex and expensive for sewage plant 
or water works control. Instead, a modification of the meth- 
ylene blue method employing a chromium-sulfuric mixture 
was used for precipitation of the ABS, and the hexavalent 
chromium was reduced to the trivalent state before developing 
the methylene blue color (Hill et al., Am. Chem. Soc. Dis. 
Water" Waste Chem., Preprints i961, 6). Complex formation 
of sodium dodeeylbenzenesulfonate with magenta with extrac- 
tion of the complex with chloroform can be used to determine 
concentrations as low as 10 6 molar (Cropton and Joy, Analyst  
88(1048), 516). The limitations of the methylene blue method 
for ABS determinat%n were investigated and a detection of 
one ppm was found, error depending on ABS eonen (Wayman 
et al., U.S. Geol. Serv. Profess. Papers No. dhO-B, 117). The 
amt of sodimu dodeeylbenzene sulfonate remaining on table- 
ware and vegetables washed in aqueous solutions of the 
surfaetant was determined by radiotraeer technic. Rinsing 
procedure affects results. Values for retained ABS were given, 
in the ease of cabbage being 0.1-0.2 rag/100 g cabbage 
(Shlnoda et al., ShoT;uhin Eiseigak.~ Zasshi 8(4), 387). ABS 
in tooth paste was alcohol-extracted and after hydrolysis of 
any sodium alkyl sulfate a methylene blue estimation was 
made (Sakuma et al., Y'McagaIc'u fff, 198). 

Mixtures of toluene- and xylenesulfonates with ABS are 
separated by a eohmn cation exchange process, using amino- 
nium sulfate for elution purposes, the eluents being monitored 
by UV absorption measurements at 222 m.~ (Anon. Chem. ~" 
Eng. News 4i(11) ,  42). IR spectrometry was used in ana- 
lyzing toluene- and xylenesulfonates, the method measuring 
the intensity of the S-O stretching vibration centered at 1175 
cm ~, and is applicable to ABS (Kullbom and Smith, Anal. 
Chem. 35, 912). Ammonium dodecylbenzenesulfonate is deter- 
mined in commercial products by dissolving in absolute etha- 
nol, cooling, filtering and ti trating at 600 with sodium 
hvdroxlde (Espeetor, Centre @dm. Ind. (Buenos Aires) 1962, 
42). An ion-exchange procedure was described for the de- 
termination of the mean m ol wt of alkylarenesulfonates, 
alkanesulfonates and alkyl sulfates. Passage through a cation- 
exchange colunm gives strong acids. By knowing the cohen 
of the sodium salt in water and the amt of potassimn hy- 
droxide for neutralization of the acid, the reel wt may be 
determined (Desnitskii, Maslob.-Zhir. Prom. 28(9),  31). 

The exotherm, obtained by the titration of ABS with a 
specified cationic, was measured and used to determine ABS 
with a max relative error of 2% (Jordan et ah, Anal. Chem. 
35(10), 1534). The determination of small eoncn of surfac- 
tant such as potassium oleate was made by reaction of crystal 
violet with the surfaetant using aeration, and the residual 
dye in the lower layer determined for absorbance at 590 m~ 
(Tomllnson and Sebba, Anal. Chim. Acta  27, 596). Alkyl 
sulfate or sulfonate surfactants can be determined by eel- 
orimetrlc titration using neutral red and a cationic surfactant 
(Uno and Miyajima, Chem. Pharm. Bull. (Tokyo), 10, 467). 
Anionic surfactants were estimated by a method based on 
the reduction in height of the polarographlc step of methylene 
blue when anionic surfactant is added (Buchanan and Griffith, 
J. Electroanal. Chem. 5, 204). Trace amt of anionic surfae- 
rants were determined in water through the determination of 
organic nitro, nitroso and azo compounds with copper (Frank- 
houser, Univ. Microfilms (Ann Arbor),  Dissertation Abstr.  ~3, 
4512). The active ingredient in a liquid detergent is deter~ 
mined by titration with a quaternary ammonium salt in a 
2-phase system. The migration of the dye from the aqueous 
to the organic phase is used to teteet the end point (Cullum, 
d. Soe. Cosmetic Chemists I3, 348). A basic t i trat ion standard 
for estimation of surfaetants by the Epton method is 
phenoxy-propane-w-sulfonates, especially suitable being 2,4,6- 
tribromo and 4-benzyl derivatives which do not foam (ttein- 
roth, tZette, Seifen, A~striehmittel  6~, 841). 

The chloroform separation in the two-phase method for 
anionic determination is facilitated by using a shaking rack 
(Niemitz and Fuss, Gas-Wasserfach log, 117). Automatic 
shaking for the Longwell and Manleee procedure is described 
(Brink, Analyst  87, 828). Sulfonated oil analytical methods 
were reviewed (Furran, Lipidos 22, (Jabones Section) 2). 
The contamination of fruits and vegetables was determined 
using sohtions of S~-tagged sodium dodeeylbenzenesulfonate. 
Differences in amt retained were determined (Sasaki and Ito, 
Yulcagalcu 12, 228). 

CA~]O~ICs. Alkyl halide was used to remove tertiary amine 
interference in the potentiometrie titration of long chain amine 
oxides (Metcalfe, Anal. Chem. 34, 1849). A precipitation 
reaction involving a t i trant of sodimn lauryl sulfate is used 
for cationic surfactant estimation, but not applicable to short- 
chain compounds such as choline or its derivatives (Thoma 
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et al., Arch. Pharm. 296(7), 417). A comparison of the 
bromophenol blue titration with a biological showed the former 
more sensitive for estimating quaternary ammonium compounds 
in milk (Lacrosse, Intern. Dairy Contr. Proc., 16th, Copen- 
hagen I962, Sect. C, 496). 

NoNIo~Ies. The hydroxyl equivalent wt of polyoxyalkylene 
compounds were determined by a phenyl isocyanate method 
(Reed et al., Anal. Chem. 85, 571). Identification of alkyl- 
phenols in their ethylene oxide condensates proceeds through 
hydrogen iodide reaction, deeolorization with sodium thiosul- 
fate, extraction with benzene and paper chromatography. 

The spots are developed with potassimn ferrocyanide or 
ferric chloride (Borecky, Mikrochim. Acts  I962(5), 824). 
Using silieie acid column chromatography with chloroform- 
acetone as eluant, the reaction products formed from ethylene 
oxide and nonyl phenol were separated (Ishiwata et a t ,  Bull. 
Chem. Soc. Japan 36, 129). Surfaetants of the nonylphenol 
ethylene oxide type are determined by complexing with di- 
chlm'ofluoresceiu in acetic acid at pH 4 and measuring the 
absorbance at 490 mt~ (Steward, Analyst 88(1047), 468). 
Nonionic surfactants were characterized by nuclear magnetic 
resonance (NMR) measuring the proton signal intensity in 
high resolution NMR spectra. Determined were the hydrophile 
to hydrophobe ratio without reference to standards (Greff 
and Planagan, JAOCS 40, 118). Relative amounts of protons 
in propylene oxide an(] ethylene oxide condensates were deter- 
mined to characterize the hydrophobe and find the hydropbobe 
to hydrophile ratio using high resolution NMR spectrometry 
(Flanagan et al., Anal. Chem. 35, 1283). Nonionie ether 
linkages are split with hydrogen bromide; the split products 
were purified and deternfined by gas chromatography. Good 
results were obtained also with alcohol ether sulfates (Bore 
and Gataud, Rev. Franc. Corps Gras 10(7), 399). The deter- 
ruination of ethylene oxide content of nonionie surfactants was 
~ ccomplished with sodium tetraphenylborate as t i trant and Congo 
red with barimu chloride as indicator (Uno and Miyajima, 
Chem. 1)harm. Bull. (Tokyo) 11, 75). This method was com- 
pared with others as to reliability (Ibid, 80). Pyrolysis and 
gas chromatography were used in determining the composi- 
tion of various ethylene oxide-propylene oxide copolymers and 
various ethylenbutene copolymers (Neumann and Nadeau, Anal. 
Chem. 85, 1454). Minute amounts of nonionie surfaetant could 
be detected through adsorption-controlled catalytic oxygen evo- 
lution at a graphite electrode (Elving and Smith, Microehem. 
J., Syrup., Ser. 2, 829). Trace detection and determination of 
surfaetant polyethylene glycols was possible through the 
formation of an orange-red precipitate with potassium bis- 
muthiodate plus barium chloride in dilute acetic acid. The 
precipitate was centrifuged and the height of the precipitate 
column used for estimation in 0.1-10 ppm levels (Burger, 
Z. Anal. Chem. I9 G 251). TLC was used in the determination 
of tool wt distribution and degree of oxyethylation of poly- 
ethylene oxide compounds (Burger, Ibid. 259). 

A colorimetric method for the determination of polyoxy- 
ethylene-type surfaetants in low conch depended upon the 
determination of tungsten in the bariumphosphotungstie com- 
plex. The method was poorly reproducible, not sensitive and 
subject to interference (Ritter, Chem. Ind. (London) 196'2, 
1832). Polyethylene glycol in polyethylene oxide surfaetants 
was determined by estimation of the total ethylene oxide and 
the totM of hydroxyl groups, then relating the two vMues 
by caleulation (Elworthy, J. Pharm. Pharmae. 15(3), 216). 
The distribution of free polyethylene glycols in oxyethenylated 
amines was carried out by adsorption of the amines on 
strongly acid cation exchanger. Reaction os the ethylene oxide 
groups with hydrogen iodide and titration with sodium thlo- 
sulfate was used to determine the polyethylene glycols in the 
eluate (Obruha, Collection Czech. Chem. Commun. 27, 2454). 
TLC or silica gel was used to separate the polyethylene glycols 
from the nonionie surfactants (Ibid. 2968). A detailed de- 
scriptlon of all major analytical methods for determination of 
sucrose esters and sucroglycerides was given (Roussos, Nit', 
Ital. Sostanze Grasse 9, 451). 

BUIlDeRS. Colorimetrie and paper chromatographic technics 
were employed in estimating the total orthophosphate content 
of detergents (Hagony and Jaky, Fett, Seifen, Anstrichmittel 
65, 235). Paper chromatography was used in the quantitative 
and qualitative determination of phosphates in detergents 
(Kuebler, Textil-Rundsehau 17, 683). A direct and rapid 
procedure involving the stability constants of the proton and 
some metal complexes formed by pyro- and orthophosphoric 
acids was evaluated from potentiometrie t i tration measure- 
ments (Johansson and Wanninen, Yalanta i0, 769). The 
conch and mean chain length of condensed phosphates was 
determined by ti tration of the acids liberated when the diaeld 
form is treated with silver ion before and after acid hydrolysis. 
Flame photometry is a rapid method for sulfate determination 
(Cullum, J. Nov. Cosmetic Chemists 23, 348). Active total 

oxygen in washing powders from compounds such as perborate 
or percarbonate is determined by iodometrie titration. A 
colorimetric method using titanium chloride which does not 
react with persulfate is used for perborates plus percarbonates. 
Persulfate is determined by difference (Pokorny et al., _Papers 
of the Inst. of Chem. 1'ech. Prague 4-/, 299). 

MISCELLANEOUS. Ligrolne and alcohol used in alkyl sulfate 
purification were determined; ]igroine by distillation from a 
flask containing ~n oxidizing agent to avoid interference from 
alcohol. The oxidized mixture was t i trated with Moth 's  salt 
to determine alcohol content (Babaev et ah, Maslob.-Zhir. 
Prom. 23(12), 28). An extensive review of surfactant analysis 
was made (Uno, Yukuzaiga~u 22, 223). The applications of 
II~ spectroscopy, and gas and ion-exchange chromatography 
in detergent analysis were reviewed (Bey, ~Vette, s 
Anstrichmittel 64, 900). 

PROPERTIES 
ADSORPTION. The max adsorption of nonylphenyl ether on 

wool was slightly lower than that of sodium dodecylbenzene- 
sulfonate, the wool whiteness being proportional to greater 
detergency and increased adsorption (Kame et al., Yukaga~u 
12, 223). Radio-tagged hexadeeyl and tetradecyl sulfates ad- 
sorbed on nylon film showed abrupt increase near the critical 
nficelle concentration (CMC) and the desorption rate in water 
rose abruptly at a concentration corresponding to CMC, the 
effect of sodium chloride being small (ttayashi, Acts  Med. 
Nagasakiensia 5(4),  197). Quaternary ammonium salts con- 
taining various anions were obtained by reaction of the cor- 
responding amine salt with ethylene oxide. Arrangement of 
the salts of the hydrogen halldes in order of increasing ad- 
sorption for cotton, rayon, nylon, orlon, tetron and wool were 
F, C1, Br and I (Yamamoto et al., Yukagaku i i ,  646). 
Adsorption of radiotagged ABS on kaolinite was studied using 
a tracer-membrane dialysis technic (Wayman et al., U.S. 
Geol. Sure., Profess. Papers No. 450-E, 181). Adsorption of 
radiotagged ABS on montmorillonite was studied, the longer 
chain ABS being adsorbed to greater extent, initial adsorption 
being hastened by orthophosphate ion, acidic pH 4 solutions 
with 1000 ppm di- or trivalent salts being optimum (Ibid. 
475-B, 213). 

Adsorption of dodeeylammonium benzoate on carbon blacks 
in hcxane was studied, most blacks showing a Type I adsorp- 
tion (Kobayashi and Kitahara, Nippon Kagal~u Zasshi 83, 
1158). The adsorption of anionic, cationic and nonionic 
surfactants and their emulsified mixtures with nonpolar oils 
on eoking coals exhibited a linear function of concn up to 
2% (Beilin and Emal'yanov, Izv. Vysshikh Uchebn. Zavedenii, 
Gorn. Zh. 6(1), 185). The anionic adsorption values for sedi- 
ments, clays and humie acld were studied by determining re- 
sidual unadsorbed sodium dioctylsulfosuecinate, and the values 
related to humie acid (Lenhard et ah, Hydrobiologia 21(1-2), 
177). Selective adsorption studies at the sir/solution interface 
of aqueous solutions were made with radiotagged sodium soaps 
and dodecyl sulfate, the measurements being made on equal 
volmnes of collapsed foam and bulk solution. The difference in 
the ratio of radioactivity of C ~4 and S :~ (alkyl sulfate) indi- 
cated the competetive adsorption values (Shinoda and Kino- 
shita, J. Colloid Sci. 18, 174). The differential capacities 
of the electric double layer between mercury and aqueous 
saline solutions of sodium oetyl sulfate were measured by the 
impedance bridge method. The peeularities of the data are 
discussed (Eda, Nippon Kagal~u Zasshi, 80, 343, 349). 

InterfaciM tension and mercury electrode capacity were 
determined as a function of cohen of sodium benzene m-disul- 
fonate. The adsorption data were fitted to a Temkin isotherm 
(Perry and Parsons, Trans. Faraday Soc. 59, 241). The 
adsorption isotherms for tetrabutyl ammonium cations ad- 
sorbed on mercury were developed and discussed (Damaskin 
e ta] . ,  Zh. Fiz. Khim, 36(10), 2530). 

A~IoNIcs. Proton resonance adsorption curves for higher 
sodimn alkane carboxylates and water systems were prepared 
(Noguchi, Nippon Nogei Kagaku Kaishi 34, 416). Hydrated 
water in these same systems by dielectric constant measurement 
indicate that soap with a high degree of erystallinity is 
hydrated (Ibid. 420). Soaps both moisture-free and normal 
were investigated for hydrated water by IR absorption spectra, 
dielectric constant and X-ray diffraction (Ibid. 694). Elec- 
trical resistance measurements of commercial soap with less 
than 30% water show one or more inflection points appar- 
ently connected with phase transitions due to interaction of 
soap molecules and water. Unsaturated soaps generally lower 
the transition temp (Ezakl et a t ,  Kogyo Kagaku Zasshi 62, 
534). Electron diffraction patterns were obtained for sodium 
laurate and stearate (Grothe and Sehimme], Naturwiss 49, 
535). Fa t ty  acid soaps with two to three side chains were 
synthesized and evaluated. Foaming and wetting properties 
of solutions increased with increasing tool wt whereas branched 
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chains decreased these properties (Petrov et al., Tr., Vses. 
Nauchn.-Issled. Inst. Zhirov i960(20), 278). 

Kettle wax phase occurring in the sodium palmitate-water- 
electrolyte system at 90C was subjected to an X-ray diffraction 
study, showing lack of a simple phase, but was a mixture of curd, 
neat and lye (Vincent and Skoulios, JAOC2 40, 20). The 
viscosity of ammonium lauryl sulfate solutions was measured 
at 20-70C using various applied shearing stresses. Behavior 
of Newtonian or pseudo-plastic fluid was apparent (Mateo, 
Afinidad 19, 453). Changes in the crystal and the crystal-to- 
llquld-crystal state can be established by IR spectrometry for 
the clarification of phase structure of soaps as grease com- 
ponents (Trzebowski and Kaseh, Freiberger Forschungsh. A25Z, 
143). 

The association of aluminum trisoaps of several saturated 
fa t ty  acids in five solvents was determined using a high pre- 
cision differential ebullioscopie technic (Rudakoff and Knispel, 
2'ette, Seifen, Anstrichmittel 64, 1046). The structural vis- 
cosity of aluminum distearate in benzene was measured by 
capillary viseometry (Nagasaki et al., Yal~agaku Zasshi 33, 
185). Mol wt of some Mumlnum soaps wore measured in 
various orga~tie solvents. The trisoaps were monomerie, the 
alkoxy soaps dlmeric and mono- and dichloride soaps trimeric 
in solution. Probable structures were suggested (Mehrotra 
and Rai, J. Inorg. Nucl. Chem. 2~, 961). Cadmium soap struc- 
tures of the mesomorpMc phase at elevated tamp were de- 
scribed as corresponding to the packing of cylindrical struc- 
tural elements according to a two-dimenslonal hexagonal array 
(Spegt and Skoulios, Acta Cryst. 16, 301). 

The properties of organic solutions of heavy-metal soaps 
were reviewed (Pilpel, Chem. Rev. 63~ 221). The solubilities 
of magnesium soaps of linear carboxyllc aeids were given 
(Irani, J. Chem. Eng. Data 7, Pt. 2, 580). The surface 
activity of poly (sodium dodecylvinyl ether comaleates) was 
determined, the solubilizing power for n-octanol being higher 
than for monosoaps, surface tension decreasing with increasing 
lipophille character, with poor but stable foaming power, and 
a CMC at 0.2 wt % (Sakai, Kogyo K~gaku Zasshi 65, 961). 

CATIONICS. Mixed colutions of cationic polysoaps rant poly- 
allyl-type cationic surfactants were evaluated for viscosity, 
surface tension, foaming, wetting and solubilizing power 
(Narasakl, Kogyo Kagaku Zasshi 65, 796). Cationic surfae- 
tants with two hydrophilie groups/molecule were prepared and 
good wetting properties were found (Ibid. 799). Mixtures of 
N-dodeeylpyridinium bromide and nonionic surfaetants were 
measured for CMC, wetting, foaming, emulsifying and solu- 
bilizing power. Used were nonionics such as nonylphenol 
ethylene-oxide adducts, sorbitan monolaurate and polyethylene 
oxide sorbitan monolaurate. These mixtures caused marked 
synergistic effects on wetting, foaming and solubilizlng power 
(Narasakl and Suzuki, Ibid. 801). Organic acid salts of 
N-n,-ulkylethylene diamines were prepared and optimum surface 
activity was found for N-n-dodecyl or tetradecyl salts (Kimura 
et al., Yulcagaku 12, 105). Polyvinyl pyridines of different 
degrees of polymerization were evaluated. Surface activity 
as evidenced by wetting, aggregation, surface tension, foanfing, 
dispersing and solubilizlng action increased with decreasing 
degree of polymerization (Narasaki, Kogyo Kagak~ Zasshi 
65, 1282). 

The foaming, dispersing and bacterlostatic properties of 
quaternary ammonium salts such as (C~H._,hN(CH3)_oC=H,OH)X, 
where X was any of a number of anions and quaternary am- 
monium chlorides, were measured. Bacteriostatie properties 
were little affected by type of anion (Yamamoto et al., 
YulcagaIcu 12, 415). Various types of cationics were evaluated 
as to adsm-ption, foaming and corrosion-inhibiting properties. 
Adsorption on a variety of powdered substrates was only 
partially reversible and is a function of pH and nature of 
the alkyl group. In the presence of anionic compounds, ad- 
sorption rises steeply to a max at unit mole ratio of cationic: 
anionic (Mueller and Krempl, Fette, Seifen, Anstriehmittel 
65, 532). 

C05IPL~XES. Various dyes and anionic, cationic and nonionie 
surfaetants were paper-chromatographed and Rf values deter- 
mined. Much data were developed and discussed on the basis 
of a theory in which formation of association complexes be- 
tween dyes and surfactants was assumed (Gotoh and Hayama, 
Nippo~ Kagaku Zasshi 84, 104). Interaction of dyes with 
anionic and cationic sm-factants was studied photometrically 
(1-Iaque and Malik, J. Phys. Chem. 67(10), 2082). Meta- 
chromatic changes in formation of complexes of dodecyl sul- 
fate-dodeeyl alcohol occurred at 1:2 ratio (Maru ta  and Takiwa, 
Nippon Kagatcu Zasshi 82, 1657). Dodecyl sulfate showed a 
marked rate of desorption in mixed films with gelatin, evi- 
dence of an interfacial compound (Kretzsehmar, 3rd. Intern. 
Congress on Surface Active Materials, Cologne 1960, 2, 344). 

An anionic surfaetant increases the viscosity of gelatin 
solutions, the increase being dependent on pH and structure. 
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Nonionic surfactants had no effect on viscosity. The effects 
oll other surfactants were studied (Ka]inkina et al., Yadern. 
Fotogr., Akad. Nau/c SSSR, Tr. Tret'ego. Mezhdunar. Soveseh., 
Moscow 1960, 116). Formation of precipitates or soluble com- 
plexes between solutions of zinc chloride and surfactants was 
investigated by pH and conductivity titrations. The effects 
produced by various surfactants are described (u and 
Singh, JAOCS 39, 424). By studies of pH, light transmission 
and diffusion coefficient, din~ethyldodecylamine oxide and 
sodium dodecylbenzenesulfonate have been found to interact 
(Kelp et al., J. Phys. Chem. 67, 51). Adsorption spectra of 
toluidine blue and conductivity measurements were used to 
follow the complex formation between sodium dodeeyl sulfate 
and long alkyl chain compounds (Murata, Nippon Kagalcu 
Zasshi 33, 788). The effects upon solubilization of yellow O]3 
were used to show interaction between several types of 
surfactants with polyvinyl pyrrolidinone (Murata, Ibid. 786). 
A further study with other polymers was made (Ibid. 858). 
Addition of sodium oleylmethyltaurate to milk increased rennet 
coagulation time and decreased the optimum temp (Rotini 
and Ferrera, Intern. Dairy Congr. t)roc., 16th, Copenhagen 
1962, Sect. ]3, 473). 

DETERGENCY. Fat-derived amphoterie surfactants possessing 
both a quaternary ammonium group and an imidazoline and 
an anionic (sulfate, etc.) functional group were studied. De- 
tergency of single-chain compounds was superior to that of 
double chained and the latter showed better fabric softening; 
A]3S types and soap were incompatible with these amphoteries, 
nonionies being more compatible (Linfield et ah, JAOCS 40, 
114). The relationship between detergency of an alkylphenyl 
nonionie and its other surface active properties was investi- 
gated in comparison with A]3S and ]auryl sulfate. Soil char- 
acter strongly affected detergency of the two types, the non- 
ionic surfactants being soil selective (Kame et al., Yulcagaku 
12, 173). The whiteness of wool washed with ABS and poly 
(oxyethylene) nonylphenyl ether adduct was ahnost propor- 
tional to the amt adsorbed, the nonionic being less effective 
(Ibid. 223). Poly (oxyethylene) nonyt phenyt ethers of vary- 
ing ethylene oxide contents were evaluated, showing that  
surface tension increased and wetting, soil redeposition ~nd 
detergency on wool, silk and eapron decreased as the number 
of moles of ethylene oxide increased. Foam formation in- 
creased and foam stability decreased as the temp increased 
(Polyakova et al., Maslob.-Zhir. Prey1. 28(10), 22). The de- 
tergency of propylene glycols reacted with ethylene oxide 
varied widely with the nature of the fabric being cleaned 
(Nevoliu eta] . ,  Ibid. 29(7), 23). High detergent activity and 
complete assimilability by bacteria were evident for kydroxyi- 
ated esters of saccharose and fatty acids (Simonis and Ismail, 
Angew. Chem. 75(16/17), 791). The detergency of a,a-di- 
methyl alkanolc acids began to appear with salts of C~ acids, 
while satisfactory foam properties occurred with C~7-~s acids 
(Puzitskil et al., Zh. l~relcl, l~him. 85, 2740). 

Glass plates soiled with tallow, olive oil and violet brown 
and washed with cationic, nonionie and anionic surfaetants 
were cleaned satisfactorily by laurylpyridinium chloride, es- 
peMally when mixed with alkylphenyl ethylene oxide adduet 
(Xaj l  and Cybulska, Tl~szeze i Srodki Piorace 5, 310). A 
kinetic approach to detergent synergism in removal of baked 
milk films by NaOH, a uonionic surfactant or their mixtures 
was developed. Synergism of the two component system oc- 
curred below the cloud point temp, but was lost above that  
point (Jennlngs, JAOCS 40, 17). The stability of oil droplets 
and gas bubbles on liquid surfaces was used to study the 
mechanism of dirt removal. The effects produced by builders 
and the like are discussed (Rosano and Montagne, Ray. Franc. 
Corps Gras. 10, 9). The shape of the cleaning curve, obtained 
with radiotagged tristearin and sodium hydroxide, led these 
investigators to suggest the existence of two species of soil 
(Bourne and Jennings, Nature 197, 1003). The effect of 
tamp, detergents, electrolyte, agitation and fabric structure 
on the removal from cotton of octadeeane, tripalmitin, stearyl 
alcohol and radiotagged stearic acid was studied. Mechanisms 
found were rolling up, mesomorphic phase formation, soap 
formation and break-up of polycrystalline aggregates. The 
magnitude of electrolyte effect was measured (Scott, J. AppL 
Chem. (London) Z3(3), 133). 

]~LECTlgICAL. Surface compression and surface potential 
properties of monolayers of stearic acid were axamined on 
solutions of p i t  2-11.1. Marked changes in electrical char- 
acteristics and cohesion of the monolayer occurred at p i t  9. 
t~elated changes and speculation concerning the monolayer 
structure and the effect of sequestering agents are discussed 
(Goddard and Ackilli, J. Colloid Sei. 18(6), 585). Contact 
potentials for the adsorption of dodecyltrimethylammonium 
bromide and sodium dodeeyl sulfate at n-heptane/sodimn 
chloride interfaces agreed with values predicted from a theory 
based on film ionization (tIeydon, Kol~oid Z. 135(2), 148). 
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The surface potential vs. conch curves of polyethylene oxide 
dodecanols and oetadecanols in 0.001 hi HC1 solution were 
determined as a function of ethylene oxide chain length. The 
data developed indicate that the amphiphathie molecules orient 
above the air /water  interface and the ethylene oxide chains 
form coils in the aqueous phase (Schick, J. Colloid Sci. 18, 
378). Surface pressures and potentials of spread monolayers 
of sodium octadecyl sulfate at the air/solution interface 
were measured and the variations with respect to surface 
area and electrolyte conch in the sub-solution were analyzed 
in terms of current theories of the ionic double layer (Mingins 
and Pethiea, Trans. Faraday Sos. 59(488), 1892). A rapid 
method for classifying surfactants was based on the linear 
relation between the polar valence of a surfaetant as indi- 
cated by its HLB and the log of its dielectric constant (Ger- 
man and Hall, J. Pharm. Sci. 52, 442). The electrokinetic 
properties of the rutile/dodecyl sulfate solution interface 
were influenced by pH, adsorption of dodecyl sulfate anions 
decreasing with pH increase, though flotation simultaneously 
decreased (Graham and Madeley, J. Appl.  Chem. (London) 
/2, 485). Electrophoretic mobility of polystyrene latex par- 
ticles stabilized by sodium lauryl sulfate was measured by the 
moving boundary method. Z potentials were calculated, ad- 
sorption, and C~IC measured (Sawyer and Rehfeld, J. Phys.  
Chem. 67(10), 1973). 

]2]~,IULSIONS, Ammonium oleates and stearate can produce 
either water-in-oil or oil-in-water emulsions, the latter giving 
somewhat more viscous products (Wood, Am. Perfumer Cos- 
met. 77(10), 117). E_mulsions prepared with triethanolamine 
soaps are distinguished by small particle size, ease of prepara- 
tion, noncorrosiveness, formula flexibility and stability (Failla, 
Ibid. 77, Sect 2, 95). The interaction of oil- and water-soluble 
emulsifiers was measured with respect to stability and emul- 
sion type where a more than additive increase was observed 
in all cases (Sonntag and Klare, Z. Physik. Chem. (Leipzig) 
223(1/2) ,  8). Reviewed was the hydrophobe/lyophobe balance 
method for preparing emulsions (Wachs, Adhae~ion G, 553). 
Also reviewed was the effect of electrolytes on emulsions 
stabilized by anionic soaps (Bohn, Fins~'a Kemistasam[undets 
Medd. 72(1), 40). 

FeAst. ~oam-formation and -stability of polyoxyethylene 
tridecano]s, tert-oety]phenols, nonylphenols, dodeeanols and 
octadecanols were determined as a function of ethylene oxide 
chain length. The most stable foams were comparable to 
that  of sodium dodecylbenzenesulfonate without added foam 
stabilizer. Foam formation and stahility pass through a max 
in which nonylphenol products were much higher than the 
dodecanol series (Schick and Beyer, JAOCS 40, 66). Foam 
properties of ABS and nonionie surfaetants failed to form 
stable foams at 2-3 ppm conch, while t tyamine 1622 required 
cohen of greater than 8-10 ppm. Foams of ABS and non- 
tonics were more stable than that of cationics. Nonionic 
stability increased as the ratio of hydrophobic to hydrophilie 
groups was increased. The relation between surfactant COhen 
~Jnd foam stability was nonlinear and stability increased with 
decreases in temp. Effect of bacteria on surfactant foam 
was discussed (Wayman et ah, U,S. Geol. Surv., Profess. 
Paper No. ghO'-D, 188). The foaming properties of quater- 
nary ammonium chlorides prepared by reaction of amines with 
ethylene oxide were affected little by the cationic constituent 
but much by anions. The perehlorate, benzoate and p-toluene 
sulfonate products were superior (Yamamoto et al., Yukagaku 
12, 415). The effect of keratin hydrolyzate upon the foam 
of ABS, lauryl sulfate and a nonionic was determined (Oneto, 
See. Hydroteeh. France, Compt. Rend. Journcees Hydraulique, 
7emes, Paris, 1962, 1, 202. The foaming properties of mix- 
tares of nonylphenyl ethylene oxide adducts with sodium 
laurate, myristate and palmitate were measured. The foam- 
ing properties of the surfactants were decreased by small 
additions of soap (Yano et al., Y~dcagakn 11, 304). 

Foam fractionation was used to separate the various ethylene 
oxide fractions of an oetylphenol 1:9 ethylene oxide ~{ ratio 
adduct. A separation over 44 hr gave 37 stable fractions. 
Hydrophilicity decreases with increasing temp and/or de- 
creasing number of ethylene oxide groups. (Prins, Rec. Tray. 
Chim. 82(4),  329). An apparatus was detailed for the 
quantitative separation of surfactants from dilute aqueous 
solutions (Skomoroski, J. Chem. Ed. 40(9), 470). Falling 
velocities of glass spheres in water and in sodium dodecyl 
sulfate solution co,lfirmed that air bubbles rise as spheres 
within which circulation of the contained air is suppressed 
by adsorption of the surfactant (Okazaki, KoZloid-Z._ 185(2),  
154). Bubbles in this soap film are ruptured in doughnut- 
shaped depressions where radii are less than the range of 
the a particles from a Yo m~ irradiation source. Foam rup- 
turing ability of the particles appears to increase as their 
energy Cecreases (Kate and Kono, J. Appl. Phys. 3~, 708). 

Foams stabilized by anionic surfactants were broken faster 
by spraying with a foam stabilized with a cationic surfactant 
than by spraying with the unlearned cationic though both 
foams were destroyed (Sebba, Nature 197, 1195). The foam- 
ing properties of aliphatie alcohol and alkylphenol ethylene 
oxide derivatives were measured by the Ross-Miles and a 
semi-micro method, the latter proving unsuitable (Tagawa 
et al., Kogyo Kagal~u Zasshi 65, 949). 

The foaming properties of ethylene oxide derivatives of 
fa t ty  acids, fat ty acid amides and aliphatic amides were simi- 
lar to the results obtained above (Ibid. 953). 

MICELLES. Ampholytie surfactants form mieelles in aqueous 
solution and exhibit, well defined CMC. The log of CMC 
decreases linearly with the number of carbon atoms in the 
alkyl group. The shape of log C~IC vs. carbon number is steep 
and nearly equal to that  of nonionies whereas the CMC values 
are far  larger than that of noniouies with the same alkyl 
chain te~gth. The CMC values approach those of anlonics. 
5Iany other pertinent conclusions are drawn (Tort, Shionogi 
KenT:y~esho Nempo I2, 77). The CN[C of alkyl betaines were 
determined with Sudan I I I  (Tort and Kanagawa, Kollo~l-Z. 
187(1), 44). Color changes of water soluble dyes with alkyl 
betaines, an anionic, nonionic and cationic surfactant were 
studied. Rough CbfC values could be determined empirically 
from the inflection point on the absorbance vs. conch curve 
(Ibid. 191(1), 42). Studied were the CMC values and micellar 
wt of' two alkyl betaines, using several measurement methods 
(Tort et al., Ibid. 191(1),  48). The CMC values for three 
alkylbetaines were determined conductometrica]ly. The area/  
molecule, surface excess concentration and heat of micelle 
formation were also obtained. Determined were the effects 
of added salts, temp and solubilization (Tort and Nakagawa, 
Ibid. 189,(1), 50). Attempts were made at micellar size 
determination by the polymerization of all molecules in a 
mieelle, though not higi~Iy successful (Hyde a~d Robb, J. Phys. 
Chem. 67(10), 2089). Manometric and radiotracer methods 
were used in studying sodium dodecyl sulfate solutions and 
several low reel wt alkanes. Data were said to support the 
hydrocarbon-liquid model of the micellar interior (Wishnia, 
J. Phys. Chem. 67(10), 2079). The dependence between inter- 
facial tension, foam formation, foam stability and CMC was 
studied for alkyl sulfates. Surface tension and foam forma~ 
tion were cohen dependent, CMC being determined from the 
break in the surface tension-conch curve. Foam formation 
changed irregularly but at conch below CMC (Bespyatov and 
Leshchenko, Maslob.-Zhir. Prom. 28(9),  20). The effect of 
bivalent metals on alkyl sulfate micelle formation was de- 
termined by conductivity measurements, finding that a common 
C~IC occurred (Satake et al., B~ll. Chem. Soc. Japan 36'(2), 
204). Orientation of mlcelles differs in the outer and inner 
l~yers of soap, causing cracking of commercial soaps (Nakaido, 
Ko.qyo Kagaku  Zasshi 62, 1835). Addition of surfactant 
builder electrolytes to sodium laurate and naphthenate were 
most effective in decreasing CMC, trisodium phosphate being 
most effective, and sodium chloride least. This suggested 
that  mixtures could be obtained, equivalent to longer carbon 
chain compounds (Demchenko et al., Ukr. Khim. Zh. 28, 611). 

Experiments were made in micellar-mol wt (MMW) de- 
terminations using the Archibald centrifugM method in a 
Hitachi analytical ultracentrifuge (Kakiaehl et al., Bul l  
Cl~em. Soc. Japan 36(10), 1250). 

A micelIar wt of 4500 was obtained for cupric oleate in 
benzene using magnetic susceptability, absorption spectra in 
near UV, solubilities, ~dscosities and mol wt of the solution 
(Satake and Matsuura, Mere. Eac. Sci., Kuyushu  Univ. Set. 
C, 5(1),  13). The CMC values for sulfated nonylphenyl 
ethylene oxide adducts were determined by surface tension 
measurements. Though the ethylene oxide chain lmlgth effect 
on CMC followed a linear expression similar to that  of 
nonionics, the influence of temp on cloud point suggested 
a basic difference between the two types of surfactants (Mil- 
cevic, Helv. Chim. Ac t s  d6, 188). Studies by pH, light 
transmission and diffusion coefficient for dimethyldodeylamine 
oxide and sodium dodecylbenzenesulfonate showed interaction 
~n several ways. The CMC of a 2:3 mole ratio system of 
anionic to amine oxide was lower than that of either sur- 
factant  alone, while the M ratio in the mixed micelles is ca. 
1:2 (Kelp et al., J. Phys. Chem. 67, 51). Dilute solutions 
of dodecyltrhnethyl ammonium bromide in various salt solu- 
tions were examined by light scattering, counterion effects on 
the ChIC and aggregation number only roughly followed the 
anion lyotropic series (Anaeker and Ghose, J. Phys. Chem. 
67(8), 1713). The Ferguson princlp]e is applicable to the 
relation between the bacterial activity of quaternary ammonium 
salts and C~{O (Ecanow and Siegel, Y. Pharm. Sci. 52(8), 
812). Slow equilibration of micellar cationic surfactant solu- 
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tions was measured by several methods (Paper and Taylor, 
J. Colloid Sci. 18, 318). 

Dissolved urea was suggested as a probe for studying 
water-structure contributions to mieelle formation and hydro- 
phobic bonding with a cationic surfactant by UV spectrometry 
(~,[ukerjee and Ray, J. Phys. Chem. 67, 190). The C~IC's of 
no~donie ethylene exide surfaet~nts in water and aqueous 
electrolyte solutions were determined from the conch depend- 
enee of surface tension at 1.0-55C. For comparison, sodium 
n-dodecyl ether alcohol sulfates, sodium dodeeyl sulfate and 
n-dodecyltrimethyl ammonium bromide were inchded. The 
thermodynamics of micelle formation were then discussed 
(Sehick, J. Phys. Chem. 67(9), 1796). Light scattering, solu- 
bilization and viscosity measurements were used at different 
temp to study changes in micellar properties of nonionie 
surfaetants as their lower eonsolutc tamp was approaehed. 
Mieellar wt increased exponentially with temp increase. MiceI- 
Jar size increase had little influence on solubiligation, but 
viscometry indicated that particle asymmetry increased with 
reel wt increase (]~almbra et ah, Tra.ns. Faraday See. 58, 
1661). The effect of m~crose addition to lauryl alcohol ethylene 
oxide adduet was used to show that electrolyte effect on CMC 
was not due to changes in the solvent (Bather, J. Colloid 
Set. 18, 196). MMW of dodeeyl ethylene oxide adducts were 
determined in the ultracentrifuge. The data showed that 
MMW on the aggregation number is highly dependent on 
chain length, mieelle fornmtion being related to the steric 
effect as well as the hydrophilie properties of the ethylene 
oxide ehain (Tokiwa and Isemura, Bull. Chew.. Soc. Japan 35, 
1787). A mechanism of interaction similar to mixed micelle 
formation occurs with a nonionie and cationic surfaetant and 
could affect drug solubility (Hurwitz et al., J. Pharm. Set. 
52(9), 893). The CMC values of nonylphenyl ethylene oxide 
adduegs were determined by their spectral behavior with 
DinaayanoI chloride (Nevt~lin et al., Mas~ob.-Zhir. Prom_ 28(10), 
22). On the bases of kinetic wetting isotherms for u number 
of surfactants, including an ~mionic and a nonionie alkyt 
phenyl product, the critical initial and final eonen for CMC 
were measured (Levitskii et al., Dokl. A~ad. Naub SSSI~ 149, 
633), Part ial  molal volumes of sodium Mkyl sulfates and 
sodium alkane sulfonates in the mieellar, singly dispersed 
and hydrated forms were determined by dilatometry. The 
values of partial molal volume are used to calculate pressure 
dependence of CMC, or solubility (Shinoda and Soda, J. Phys. 
Chem. 67(10), 2072). Diffusion coefficients of surfactant 
micelles were determined using surfactant solutions, dyes 
soluble in mieelles but water-insoluble and fr l t ted glass disks. 
These were impregnated with surfaetant solution with and 
without dye tracer, separated and dye transfer measured 
(lV[ysels and Stiffer,  U.S. Dart, Com., Office l"eeh. Sere., 
PB Rapt. 158,770). A dialysis cell was described, used in 
demonstrating that  the activity of the surfaetant monomer 
increases with increasing conch even above CiviC, contrary 
to the usual view that  monomer and micelles are in phs~se 
equilibrimu (Mysels et al., d. Phys. Chem. 67, 1943). The 
CMC values, area/molecule and area/OCH~OH~ unit were 
determined for ethylene oxide derivatives of CHa(Ct{2)IjO]-~ 
(Glworthy and ~.iaefarlane, J. Pharmaeol. Suppl. 14, 100). 

MISCELLANEOUS PROPERTIES. The significance of the rela- 
tionship between the linearity constants of the detergency- 
micellar solubilization function and surfaetant HLB boundary 
tensions, and soil dipole moment was extended by showing 
their existence in systems of four homologous surfact.ants 
with one soil, or four soils and one surfactant  (Na~kowich, 
JAOCS 40, 96). Potentiometrie measurements of nonionie 
surfaetants on the ptI  of strong acids, strong alkalies and 
buffer solutions were made (Donebrow and Rhodes, J. Pharm. 
Pharmacol. 15, 233). Combined film balance and electron 
microscope technics were used to study mono]ayers (Ruts, 
Proe. Am. Petrol. Inst.  Sect. I I I ,  42, 152). A new interfaciaI 
balance constructed of nylon was used to measure spread 
films at the oil/water interface (Jones et al., J.  Colloid Sci. i8,  
485). A strain gauge attached to continuous recording equip- 
ment was used to study the tensions of isolated detergent 
films. Studied was the system sodium dodeeyl sulfate/do- 
deeanot (@rabenstetter and Corkill, J. Colloid Set. t3,  401). 
Compression of the surface was shown to produce reduction 
in surface tension and increase the possibility of foaming, 
~s applied to river and stream effects (Lunge, Kolloid-Z. 
:Ca ( l ) ,  ~4). 

The nature of interracial hydrolysis for a system of high 
area: volume ratio was studied for various surfactants (Eagland 
and Franks, 3rd Intern. Congr. on Surface Active Materials, 
Cologne, 1960, 3, 539). Reviewed were phase diagram, triple 
poir, t and Kraff t  point of anionic surfaetants (Dervlchian, 
Ibid. 1, 182). Coacervation in cationic surfaetant systems was 
studied (Vassihades, Dissertation Abstr. 23, 3154). Mass- 
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transfer coefficients for the process of solid dissolution varies 
with solute purity. Surfaetants may increase or deerease the 
transfer rate or leave it unchanged, behavior depending upon 
solute purity and surfactant ionic nature (Ghosh and Purl- 
matter, A.I.Ch.E.J. 9(4), 474). The coalescence of t.wo mer- 
euray spheres as a to,lotion of kind and conch of surfactant 
was stuaied in an apolar medium (Sonntag, Z. t~hysib. Chem. 
(Leipzig) 221, 365). 

Oriffia's HLB w~s discussed, the equation based on the 
balance described and its occasional unsuitability noted, 
though other methods fail to attain the same degree of appli- 
cation (-Raez, Gjogyszereszet 7(2),  43). Cracking or breaking' 
of silica-alumina hydrogel bends was markedly decreased by 
g~!I immersion in a surfaetant solutio~ before drying (Ukihashi 
and Furuiehi, Incl. Eng. Chem., Prod. Re,~. Develop. 2(3),  232). 
The thermodynamie foundations for the influence of surfae- 
rants on erystaI growth were studied (Englehardt, 8rd Intern. 
Co~gr. ot~ St(trace Active Materials, Cologne, 1960, 2, 202). 
A method was developed and applied to the study of soap 
transport phenomena in 1alex by a dialysis technic. I t  is 
possible to measure surfaetant migration rate, CMC, effecg 
of alkyl chain length and sorption and desorption in latexes 
(Bobalek and Bell, ONe. Dig., Federation So& Paint  Teehnol. 
35(460), 423). Viscoelastic dependencies were investigated 
for coned solutions of two nony]pheno] ethylene oxide adduets, 
using a phase-difference method with an oscillational rheometer. 
The experimental results are discussed in relation to the 
structure of such solutions (Kuroiwa et ah, Kogyo Kagaku 
Zasshi 65, 2032). Studied similarly were ethylene oxide dodecyl 
ether sodium sulfate and sodium dodecyl sulfate (Ibid. 66(2), 
212). 

Water evaporation control by monolayers of l-hexadec~nol 
was studied (Kromoyan and Pogosyan, Izv. Aka& Nauk Arm. 
SSR,  Khim. Nouk, i 16(2), 97). The increase in cohen of 
sodium ctedeeyl sulfate at the air/solution interface was 
followed by tagging with S ~. The ~ate of surfactant  buildup 
at the interface during evaporation is essentially diffusion 
eontrolled (Jaekson and Krause, J. Phys. Chem. 67 (11), 2355). 
A composition to inhibit water evaporation was comprised of 
various waxes, a mineral lubricating oil to impart flexibility, 
a relatively light hydrocarbon to improve fluidity and an 
ester type of oxidate of deoiled macrocrysallJne wax (Eckert 
and Hall, "g,S. 3,095~263). ~leasured under varying eonditions 
were the eontaet angles in quartz/dodeeylammonium aeetate/ 
nitrogen system (Bmith, Prec. S. Dakota Aead. Sci. g1(26), 
150). Wettability and surfaee tension of sodium decyl, dodecyl 
and tetradeeyl sulfates were measured, the wetting isotherm 
being valid also for fa t ty  acid homologs (Tsunoda and Sasaki, 
B~dL Chem. Soc. Japan 86, 4.50). A review lecture discussed 
many phases of the physical chemistry of detergents (Garrett, 
Chem. Ind. (London), 1963, 1606). The nature of a dean 
surface was discussed (Dillon, Ann. _V.Y. Aead. Set. 101, 
Art. 3, 634). 

MIxcuass.  Alkylamides added to alkylarenesulfonates in 
1.0% amt increased detergency 1.4-3.7 times (Oreekin et aL, 
Maslob.-Zhi'r. Prom..38(10), 27). ~a t ty  acid monoethanMamides 
increase the detergency and foam action of syndets (Varlanov, 
Opyt Primeneniya Sintetichn. Zhirozamenitelei v Proi, zv. Myh~ 
i Moyuschikh Sredstv, 5,[escow i962, 135). Synergism in de- 
tergency was obtained by using binary mixtures of surfaetants 
(Nevolin, Ibid. 126). Viscosity and surface tensions of solu- 
tions of sodimn 4odecyl sulfate and dodeeyl alcohol were 
measured, an& the effects of polymers sueh as NaCMC, poly- 
vinyl aleohoI, stareh and polyvinyl sulfate studied (Maruta 
and Tokiwa, Nip fon  Kagakv, Zasshi 8& 732). Soaps of low 
turbidity point were obtained by mixing a tallow-eoee-palm 
oil soap with ABS and sodium EDTA (Proseh, Ger. 1,141,040). 
The equivalent conductanee and_ kinetic ~dscosity of mixtures 
of sodium dodeeyl sulfate and dedeeyl aleohol lowered con- 
ductance, explained on the basis of the formation of a 
complex (Tokiwa, Bull. Chem. See. Japan 36, 281). :Emulsi- 
fying and water insoluble material dispersing action was ob- 
tained by mixing an alkali metM alkyl sulfate with the water- 
soluble condensate of hexitol anhydride and an alkylene oxide 
(Surgant, U.S. 3,095,353). Dodeeyl ethylene oxide ether prop- 
erties were measured and. compared with those of mixtures with 
~olyvinyl pyrrotidinone and polyvinyl Meohol, but no special 
interaetion was noted (Marnta, Nippon Kega]~u Zasshi 83, 
851). 

NONIONIC. The effect upon properties of varying ratios of 
ethylene oxide to nonylphenols was determined. Surface ten- 
sion was less with 10 mole ethylene oxide than for 13 or 
30, wetting power was in the reverse order, while detergency 
was equal to that of ABS. Electrolytes had little or no effect 
on these properties (Nevolin et al., J. Prakt.  Chem. 15, 206). 
The properties of straight chain alkylphenols was not deter- 
mined solely by HLB, but by the position of the phenyl 



570 THE JOURNAL OF THE AhIERICAN OIL CHEMISTS' SOCIETY VOL. 41 

group (Frank and Denk, Fette, Seifen, Anstrichmzttel 65, 
46). The properties of purified nonylphenol ethylene oxide 
adducts were not affected in foaming or cloud point by added 
polyethylene glycol, but did affect wetting. Added nonyl- 
phelml did not affect wetting but markedly affected foam 
and cloud points (Onada, Yvkagwku 12, 48). 

Sucrose esters and related compounds and their properties 
were reviewed (Nobile, Riv. Ital. Sostanze Grouse 9, 439). 
(Passedouet,  Ibid. 464). Addition of low mol wt hydrocarbons 
to ethylene oxide-nonionic surfaetants  lowered the cloud point 
by ns nmch as 20-30C, while paraffin waxes increased cloud 
point. Fa t ty  alcohols produced the opposite effect, and no 
effect on cloud point was found when total cohen of surfac- 
rant and hydrocarbon was varied 10% (Fugazza, Ibid. 11, 
567). Small amt of added uonionie ester sulfate significantly 
increased cloud point of nonionics. ABS will also raise cloud 
point, hut ~ i th  up to 0.25 mole the foam values also increased 
(Kar~binos and Colaric, Soap Chem. Specialties 38(11),  50}. 
Single species of p-tert-octylphenol ethylene oxide adducts were 
obtained by molecular distillation aml the properties measured. 
A preferential ~tdsorption of shorter ethyle~m oxide ehai~ 
length comI.'ounds was found at the a i r /water  interface, while 
preferential  adsorption of the longer chain compounds was 
found at the isooctane/water interface (Crook et al., J.  Phys. 
Chem. 6'7(10), 1987). Fractions of octyl- and nonylphenol 
and oleyl alcohol ethylene oxide products were obtained by 
centrifugal  molecular distillation. Foam heights and stability 
were at a max with increase/mole of ethylene oxide units, 
the optimum number of ethoxy units being 7-9 for foam 
height  and stability and wetting properties (Tagawa et al., 
Kogyo Kagakn. Za,~shi 65, 1844). In  additiou to the nonionlcs 
mentioned above, those of stearic acid were included (Ibid. 
~260). 

Poly (oxyethylmm) derivatives of monoglycerides were pre- 
pared by addition polymerizatoin of ethylene oxide to mono- 
glyeerides and the properties of these compounds compared 
with commercial prdoucts. Products with 20 mole ethylene 
oxide showed superior surface-active properties (Miyagawa 
et al., YTdcagaIcu 12, 295). Surface-active properties of non- 
ionic surfae tants  derived front higher glyceryldiethers of 
formula JRoCHx-(H'oCH,)CH (OC~H,),OH were determined. 
Twelve to 14 carbon atoms in the R + t/', branched alkyl hydro- 
carbon chains and 60-5% poly(oxyethylene) were superior 
for wetting and foaming and 16-20C in R + 1~, for emulsifi- 
cation, and ~ 16C in 1~ + B' for detergency (Kuwamura  and 
Kameyama,  Kogyo Kagak.u Zasshi 65, 1265). Even with in- 
crease in eoncn, ethylene oxide derivatives of oetyl- and 
nonylphenols and lauryl alcohol had no effect on wool felting. 
Other data on shrinkage as a function of nonionie type, cohen 
and tmnp are given (Sakai and Komori, Yu~agal~u 12, 299). 
Ethoxylation of nonylphenol-formaldehyde resins and nonyl- 
phenol-p-cresol-formaldehyde resins gave nonionie polysoaps. 
The properties of these were compared with the monosoap, 
i.e., nony/phenyl ethylene oxide ether. Solubilizatiou, deter- 
gency and foaming powers of the polysoaps were poorer than 
for the monosoap (Narasaki,  Kogyo Kagaku Zasshi 66(3),  
391). The wetting properties of ethylene oxide derivatives 
of fa t ty  acids, f a t ty  alcohols, alkylphenols, f a t ty  acid amides 
and fa t ty  acid amines were measured by a semimicro canvas 
disk procedure. Derivatives of fa t ty  alcohols and alkylphenols 
were good wetters (Tagawa et al., Ib~d. 65, 949). 

SOLUmLIZA~IOm Higher alkyl sulfates of :L-lysine were 
found more efficient em_ulsifiers and solubilizers for fat-soluble 
vitamins than sodium alkyl sulfate (Utsumi and Harada,  
Eiyoqalc~ Zasshi 20, 142). NMR technics were used to stud), 
the structure of cetylpyridinium chloride mieelles. Aromatic 
solubilizates are found to a large extent at the micelle water 
interface (Eriksson, Acta  Chem. Scan& 17(5),  1478). 

The solubilizing power of several metal alkyl sulfates for an 
aliphatie and several aromatic hyrocarbons was determined. 
An approx linear relation between the amt  of hydrocarbons 
solubilized and sur fac tan t  conch was found (Satake and 
Matsuura,  Bull. Chem. See. Japan  36, 813). The sohbil izat ion 
of isopropyl- and. p-diisopropylbenzene in four isooctylarene- 
sulfonates was determined refraetometrically. Sotubilization 
of the alkylbenzenes increased with increasing sar fae tan t  
canon and was influenced by the sur fae tan t  nature  and hydro- 
carbon to be sohbi]ized. Addition of sodium carbonate in- 
creased solubilization extent (Serban and Nieolescu, Analele 
Univ. " C I .  Parhon ,"  Set. Stiint.  Nat.  10(30),  141). A 
turbidimetrie method was used to determine the solubilization 
by mixed primary and secondary alkyl sulfates of oleic acid, 
a motor fuel, alcohols f rom paraffin oxidation and the motor 
fuel mixed with the alcohols (Bespyatov and Leshehenko, 
Maslob.-Zhir. Prom. 29(1) ,  23). The solubilizing power and 
solubility of sodium o-ABS was much greater than the p com- 
pound (Kimura  et al., Yulcagalcz~ 11, 532). 

Acrylate polysoaps containing increasing amt of a-heptyl- 
acrylic acid and a-undecylacrylic acid had higher solubilizing 
powers up to 20% content, but  this was considerably lower 
than that  of the monosoaps of the same acids (Yamashi ta  
et al., Kogyo Kaga]~u Zasshi 65, 2050). The solubilities in 
chloroform of several different metal soaps of fa t ty  acids 
were increased by adding various amines (Chatterjee and 
Pa]it,  J. Indian Chem. Soc. 39, 571). The solubilizing DOWel' 
of aqueous solutions of sodium dodecyl sulfate containing 
water-insoiuble polymers such as polyvinyl acetate, polyviny] 
formal and polyvinyl butyral  against  yellow OB was greater 
than for the sulfate alone (Maruta,  Nippon Kagalcu Zasshi 
aS, 395). The solubilizing effect of polyethylene glycols and 
their nonionic surfac tant  esters for a number of pharma- 
ceuticals was determined (Kuttel ,  Gyogyszereszet 7(4) ,  131) 
and Pharm. Zentralhalle 102(3),  116). Some water-insoluble 
lipophilic drugs can be solubilized by using nonionie surfac- 
lants  (Kedvessy and Regdon-Kiss, Pharmazie l g ( 2 ) ,  131). 

Tile solubilization and viscosity of polyethylene oxide dodecyl 
ethers were studied as a function of chain length (Tokiwa, 
Btdl. Chem. See. Japan  36, 222). Three different methods were 
used to solubilize lanolin in detergent compositions containing 
1-3% of the oil, which had little effect on cloud point and 
did not depress foam volume (Hoeh and Russell, Prec. Sci. 
See. Toilet Goods Assoc. 38, 51). 

SURFACE AXD INTERFACIAL TENSION. The interfacia] tensions 
of six nonylphenol ethylene oxide adduets and 29 oil phases 
and six lauryl alcohol ethylene oxide adducts and 11 oil 
phases gave the following classes. Class I showed high inter- 
facial tensions at very low and very high ethylene oxide con- 
tent, with a rain at  moderately low ethylene oxide content. 
Class I I  showed high interfacial  tension at  low ethylene oxide 
content, declining smoothly with its increase. (Becher, J .  
Colloid Sat. 28(7) ,  665). Surface tension measurements were 
made of oetyl- dodecyl-phenol and octyieresoi ethylene oxide 
adducts, surface tension isotherms and ethylene oxide de- 
pendence being determined (Popescu and Gobijila, Zh. PrikL 
KhiTn. 3G 227). Sin-face tension vs. cohen data were developed 
for solutions of the ethylene oxide adducts of tridecanols, 
dodccanols, octadecanols, nonylphenols, and tert-octylphenols. 
Effect of electrolytes on the surface tension of the nonionie 
soliuions was determined as a function of lyotropie number 
of the ions (Schick, J. Colloid Set., 17 801). Three nonionic 
surfac tants  comprising polyethylene esters of polypropylene 
glycols were evaluated. Surface tension decreased and wetting 
power increased as surfac tant  concn increased (Nevolin, et al., 
Maslob.-Zhir. Pro~. 29(7),  23). 

Tile dynamic and static surface tensions of solutions of 
two sodium dialkylsulfosuceinates in varying water hardness 
were determined (Thomas and Potter,  Ann. Rept. Agr. Hef t .  
Res. Sta., Long Ashton, Bristol Y96"7, 124). The surface excess 
of ABS was calculated using the Gibbs absorption equation 
frmn surface tension values (Wayman,  U.S. Geol. Sure. Proft. 
Papers No. d50 E, 184). Surface tension data for solution 
mixtures of potassium laurate and potassium lauroyhnethyl- 
taurate,  and interracial tension of the laurate against  di-n- 
heptyl ether were made (Vader, Trans. ]Faraday Soc. 59, 1225). 
A Cassel-type max-bubble-pressure type tensiometer was used 
in measuring the surface tension of ABS and nonionic surfae- 
tants  in the presence of bacteria. The pH effect was also 
determined (Wayman et al., U.S. Geol. Sure. Profess. Pape,r 
No. 450-D, 190). Dynamic surface changes in froth-forming 
aqueous solutions were measured (Van Duyne, Dissertation 
Abstr.  23, 178). Studied were capillary pressure, capillary 
rise and ultrasonics for surface tension measurement  (Schatt  
and Pietsch, Chem. Tech. (Berlin) 15(5),  284). The effects 
on surface tension produced by surfactants  were measured 
(Roussos, See. Hydrotech. France, Compt. Rend. Journees 
ttydralique, 7emes, Paris  1962, 1, 195). 

SUSPENSIONS. The influence of solutions of alkylarenesul- 
fonates and e~ectrolytes upon the heat of wetting of clay 
was studied and its increase with increasing solution tenon 
was explained by the dispersive capacity of the sur fac tant  
investig'~ted (Alekparova et al., Ueh. Zap. Azerb. Gos. Univ., 
Set. Fiz.-Mat. i Khim. Nauk 1960(4), 103). The effect of 
sodium salts of aliphatic monobasic acids, of aHDhat.ic and 
aromatic amino aeids and oxy acids on shear stress and 
filtration speeds of clay and bentonite were studied. Salts 
of high mol wt aliphatie acids at high tenon prevent coagula- 
tion and salts of amino acids are strong stabilizers (Miskarli 
and Bairamov, Kolloidn. Zh. 25(3) ,  341). Addition of 100-200 
ppm ABS to water containing up to 4 g montmorillonite, 
illite or kaolinite/100 ml lowers solution viscosity at low pH 
but increases it at high pH (Wayman et ah, U.S. Geol. Sure. 
Profess. Paper ~75-B, 209). Suspension isotherms of zinc 
oxide, calcium carbonate and (BiO)~CO:~ in several anionic 
surfae tants  were determined. For zinc oxide and the bismuth 
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salt systems max suspendability occurred at conch below CMC, 
extending over a short conch range. Limited suspendability 
of calcium carbonate occurred in all three surfactants  (Moore 
and Lamberger,  J. Pharm. Sci. 52, 223). Flocculation in 
sulfamerazine suspensions is princ:pally due to a chemical 
reaction between diocty] sodium sulfosuecinate anions and 
trivalent cations of the flocculating agent  (Wilson and Ecanow, 
J. Pharm. Sci. 52(8) ,  757). 

TOXICOLOGICAL. Fluorescent analysis of 25 kinds of t.oilet 
soap and seven of washing soap was studied. About two-thirds 
showed fluorescence both on skin and cloth, and in h~Jlf the 
cases the fluorescence remained on the skin af ter  washing 
once with water (Mori, Kyoto F v r i t ~  Iku  Daiga~u Zasshi 70, 
453). Data on five synthetic soaps as to rabbit  eye irr i tat ion 
were reported (Jaag,  Parfum.,  Cosmet., Savons 5, 445). Sul- 
fosuccinic esters of undecyleuie acid monoethanolamide were 
claimed to be antiseborrhoeic and antiallergle in nature (Heft- 
man, Sei f  en-Oele-Fette-Wachse 88, 613). 

Intrathecal  injections of a cationic surfac tant  and two de- 
tergent  compositions were made on dogs producing significant 
proliferative lesions on the meninges and degeneration of 
arterial  media ouly in coucn greatly in excess of those normally 
used (Smith and Conner, dnaesthesiology 83, 5). Thirteen 
commercial sur fac tants  were tested for oral toxicity using 
ra ts  and skin and eye irri tation tests  with rabbits.  All were 
low to moderate in acute oral toxicity. Least  likely to be 
skin i rr i tants  were ethylene oxide adducts of nonylphenol, 
the alkali metal tr iethanolamine salts of didecylated diphenyl 
ether disulfonate (Olson et al., J. Soc. Cosmetic Chemists 13, 
469). In  the pH range 8.5-10.5, sodium laurate does not 
significantly penetrate the skin. Betweert 7.0-8.5 penetrat ion 
may be at t r ibuted to lipid solubility. Above pK 10.5, pene- 
t rat ion occurs because of alteration in the major  barrier. 
In  patch tests erythema and pruri t is  develop in normal skin 
with Na laurate buffered at pI-I 7.5 but not at 9.5, the higher 
pH reducing irr i tat ion by rendering the skin less permeable 
(Blank and Gould, J. Invest.  Dermitol. 37, 485). Patch tests 
showed potassium laurate significantly more i r r i ta t ing to nor- 
real skin than potassium octanoate or palmitatc (Bettley, 
Brit.  J. Dermatol. 75, 113). Sodium dodecylbenzenesulfonate 
caused chronic toxicity in rats as shown by storage in organs 
and excretions using S 3~ (fkeda et al., Sho#uhin Eiseigak~t 
Zassh~ 3, 399). Patch test studies were made of patients  with 
photodermatit~s apparently at tr ibutable to the halogenated 
salicylanilide (Wilkinson, Brit.  J. Dermatol. 74, 302). Toxi- 
cological studies of optical brighteners showed that  none of 

series of stilbene derivatives was toxic upon topical appli- 
cation, none produced skin tumors and none was a sensitizer 
(Snyder et al., Toxicol. Appl. Pharmacol. 5, 176). Spectro- 
graphic analyses showing the presence of chronfium in de- 
tergents was suggested as possibly responsible for skin allergies 
(Nater,  Dermatoloqiea 126, 160). l~eviewed were surface 
active agents in dermatology (Emend, Arch. Bulges Dermatol. 
Syphilig. 18(4),  310). 

PERFORMANCE AND USE TESTING 

Foam height as a function of time was measured using a 
constant rate of air or nitrogen addition to a surfac tant  
solution in a chromatographic column (Wayman  et al., U.S. 
Geol. Surv., Profess. Papers No. ~50-C, 100). Critically sur- 
veyed was a nfixer method for determination of sudsing power 
(Ramakers, 3rd Intern. Congr. on Surface Active Materials, 
Cologne, 1960, 3, 134). A method was developed to measure 
the dispersing power of a sur fac tant  for an azo pigmcllt 
on a semi-micro basis (Imahori  and Kimura,  Yubagaku 11, 
134). The procedure was hnproved by examining the filtrate 
electrophotometrically (Ibid. 470). A clay-oleic acid soft 
was used to soil cotton fabric for detergency evaluation (Davis, 
Soap Chem. Specialties 39(8),  47). A method for evaluating 
detergent performance was based on a procedure using several 
soil types, a series of washing and soiling cycles, and reflectance 
measurement  (Schwartz and Berth,  Ibid. 39(5),  78). Meas- 
urement of reflectance to obtain degree of soil removal must  
be done in isolation from fluorescent emission of optical 
brightener at  460 and 620 rata (Kling,  Felts ,  Sullen, Anstv~ch- 
~ i t t e l  65, 258). A mixer is used to which melted tallow is 
added to detergent solution for dishwashing performance 
estimation (Howells, Soap Chem. Specialties 39(9),  61). A 
method was developed using dried milk films on microscope 
cover glasses, exposed to trlsodium phosphate with or without 
sodium hypochlorite for cleansing, and determining residual 
film by micro-Xjeldahl determination (Merrill et el., J. Dairy 
Sci. 45, 613). The corrosivity of detergent solutions was 
measured by flushing the metal test pieces in a vertical colunm 
in wash and drain cycles, a 15-in. internal pressure being 
maintained (Whittlestone, Australian J. Dairy Technol, 18(2) ,  
100). Stainless steel loss caused by detergent corrosion is 

based on the analysis of the solution using the diphenyl 
carbazide procedure for chromium analysis (Merrill et el., 
J. Dairy ScL 45, 796). All artificial soil approximating that  
that  found on automobile bodies was sprayed onto metal 
strips and these used in the Gardner washability tester to 
evaluate painted surface cleaners (Aapino and DuRess, Riv. 
Ital. So.s'tanze Grassc 40, 55). Emulsion stability was evalu- 
ated quantitatively by an ul tracentr ifugal  method (Vold and 
Greet, J. Phys. Chem. 66, 1969). A synthetic cake soap was 
tested by eczema patients  (Capalle st aI., Arch. Bel~es Der- 
matol. SyphiIig. ] i f ( l ) ,  118). A calorimeter with short heat 
conductors was used for measuring the wetting rate of tex- 
tiles by water, recording the heat of adhesion as a function 
of time (Kretzschmar,  Kolloid-Z. 189(1),  66). A simple 
aerosol system was devised for testing the suitability of sur 
fac tants  as emulsifiers in propellant systems (Sanders, Soap 
Chem. Specialties 39(9),  63). A method for evaluating the 
usability of hydrogenated fa ts  for soap manufacture  was de- 
veloped. The melt ing point, freezing point and content of 
trans-isomers were determined for hydrogenated oils. Tile 
difference between freezing point of the fa t ty  acids and the 
corresponding fa ts  decreases during hydrogenation (Pokorny 
and Vavra, Th~szcze ~ Srodbi Piorace 4, 155). A laboratory 
sulfonation procedure was devised for evaluating alkylben- 
zenes for detergent production (Liddicoet and Olund, JAOCS 
40, 5). A consmner panel test using balanced incomplete block 
design was used to yield accurate and valid data  on acr 
of liquid dishwashing compositions (Johnson and Andrews, 
Soap Chem. Specialties 39(9),  57). A monograph was de- 
veloped for relating the water, caustic and fa t ty  acid content 
of finished soap to the saponification value of the fa t  and 
the caustic concn used for saponification (Clara, Afinidad 19, 
458). Differences in performance resulting from condition 
changes during test ing or use were discussed (Nuessle, Am. 
Dyestuff  Reptr. 5Z(15), P565).  Measurments of oil droplets 
~nd air bubbles in detergent solutions lead to the conclusion 
tha t  surfactants  function primarily as emulsifiers, not wetting 
agents (1%sane and Montagne, Rev. Franc. Corps Gras 10, 
9). The critical cohen for max washing activity was examined 
by conductivity measurement (Sonntag and Oehler, J. Prakt. 
Chem. 15, 334). 

BIODEGRADATION 

The tests included direct biochemical and volumetric oxygen 
consumption in the presence of inorganic nutr ienis  and at 
an O to N consumption ratio of 100:5. A methylene blue 
test  was used on sulfated or sulfonated anionic surfactants .  
The results of these tests with a variety of branched and 
straight  chain anionies are given. It  was concluded that  
only s t ra ight  chain normal paraffinic or olefiuic compounds 
were suitable as s tar t ing amterials for biodegradable alkyl 
sulfates or ABS (Petter,  Chem. Prumysl. 13(6),  284). A 
closed bot t le  method said to be simple and quanti tat ive was 
described (Fischer, Fette,  Sel f  on, Anstrichmittel  65, 37). The 
biodegradability of four anionic surfactants  (ABS and lauryl 
sulfate) was studied in a test based on plant activated sludge 
as the bacterial source (Borstlap and Kooijman, JAOCS 40, 
78). Technics described for test ing biodegradabili ty were 
dilution method, Warburg  and river die-away. A better 
procedure operated continuously on a pilot scale, one simulat- 
ing the activated sludge process, the other the trickling filter 
(Eldib, Soap Chem. Specialties 39(6),  59). The ability of 
bacteria to degrade various sufonated surfactants  was studied 
using a continuous, three-stage process designed to simulate 
commercial operations, the results roughly paralleling those 
of static testing (Anon. Chem. Er News g1(25),  50). The 
West German method for test ing biodegradability was de- 
scribed. Briefly the synthetic efituent is metered into an 
aeration tank, is degraded, settled sludge is pumped back 
to the aeration tank and clarified effluent flows to a collecting 
tank. After  an initial eight-day treatment,  the treated and 
untreated effluents were tested for detergent content for 21 
days (Chem. Eng. News 41(7),  65). 

Two unidenified bacterial strains were used to test degrada- 
t ion of dodecy[ sulfate  and dodecylbenzenesulfonatc. Effects 
of various isomers are recorded (Payne and Feisal, dppL 
M~erobiol. t 1 (4 ) ,  339). Mechanism studies showed initial 
microbial attack of ABS to occur at the methyl group fur thes t  
from the aromatic ring. Subsequent oxidation formed a 
terminal  carboxyl group and the side chain degraded by 
conventional d-oxidation (Chem. Eng. News 41(25),  50). River 
water biodegradation of s t raight  chain ABS is characterized 
by buildup of a few transient  intermediates detected by de- 
sulfonation and gas chromatography. The four-step d-oxida- 
tive at tack is then outlined (Swisher, Soap Chem. Specialties 
39(2),  58; Ibid. 39(8) ,  57). 

Syudets were removed to better than 80% efficiency by 
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adsorption on activated charcoal, coagulation, soft coal slag 
and foaming (Kresta, Chem. Frumysl. i3 (6) ,  281). Effluent 
containing nonbiodegradable ABS can be reduced 80-90% 
by treatment with hydrogen peroxide and ferrous iron (Anon. 
Chem. E~g. News 41(]5),  102). Fine bubble aeration of 
ABS in seuage effluent removed more than 80% of the ABS 
when surface stripping of the froth was achieved (Klein and 
MeGauhey, J. Water Pollution Control Federation 35, 100). 
Removal of ABS from ewage effluent was accomplished by 
forming insoluble precipitates through cationic surfaetant 
addition, followed by conventional coagulation and flocculation 
procedures (Samples, Ibid. 34, 1070). Primary and secondary 
effluents, containing ABS and phosphate from both trickling 
filter and activated sludge plants, were given a tertiary treat 
ment for removal by passage through separation beds and 
activated cqrbon co!mnns (Culp, Ibid. 35, 799). Biodegrada- 
bility and fish toxicity studies were made with ABS with side 
chains 8-16 carbon atoms in length; two isomers of each 
chain were tested, one with the ring at the C-2 position and 
the other at mid chain. C-2 isomers were more easily de- 
grinded and less toxic, toxicity increasing in eitther case with 
longer chain length (Anon. Che~n. Eng. News 41(22), 70). 

The biological degradation of tetrapropylene ABS was 
studied with percolating filters and activated sludge basins 
on a laboratory scale. Extent of breakdown depended upon 
origin and condition of the sludge and increased with sludge 
cohen, the ABS being strongly adsorbed by the sludge (Schoen- 
born, Gas-Wasserfach. 103, 1133). Biological investigation of 
alkylarenesnlfonates in sewage treatment was described (Boek, 
Bur. Intern. Ve;rtra.qstag. FRO AQUA, Basel 196I, 247). Tile 
effects of anionic, nonionic and cationic surfaetants on their 
adsorption and effect on multiplieation of mycobacteriophages 
were studied (Kawahara, Kurume Meg. J. 9(2), 140). Addi- 
tion of 750 ppm ABS to an experimental digester caused rapid 
decline in gas production, lower dosages as in practice lying 
below this critical point (Klein, Water Sewage Wor~s 109, 
373). The adaptation period and degradation rate of ABS 
and other anionic surfactants was determined. Alkylnaphtha- 
lenesulfonates are less easily degraded than benzene derivatives 
(Winter, Wasserwirtsch.-Wassertech. 12, 265). No detectable 
effect of surfaetants on the dewaterability of crude sludge 
was discernible in Iaboratory tests (Swanwick et al., Water 
Waste Treat. J.  997, 314). Abnormally high biodegradable 
cohen of straight chain ABS in plant trickling filters and 
activated sludge plants showed no effect upon operation 
(Jendreyko and Ruschenburg, Gas-Wasserfaeh i04, 391). Ad- 
sorption by dewatered, digested sewage sludge reduced by 
20 60% the ABS content of laundry wastes (Feng, Water  
Sewage Wortcs 109, 183). ABS was removed rapidly by soil, 
but continued passage reduces rate, bacterial clogging oc- 
curring in the direction of water flow. Fine grained soils 
were severely clogged by bacteria (Page et al., U.S. Geol. 
Sure. Profess. Papers A'o. 450-E, 179). ABS caused severe 
growth inhibition in water culture of sunflower and barley, 
only sunflower was affected in soil tests (Klein et al., J.  
Water  Pollution Control Federation 35, 636). 

The possibility of reducing foam on rivers by use of small 
turbines with axial entry and radial water ejection parallel 
to the river water level was discussed (Balle, Sou. Hydrotech. 
France, Compt. Rend. Journees Hydralique, 7 crees, Paris, 
1962, 2, 188). Easy degradation oeeurred in river water with 
sulfonated esters or higher fat ty alcohols (Goeva, Tr. Lenin- 
grad Sanit.-Oigien. Mud. b~st. 68, 121). The effect of 1-4 
ppm ABS on the fauna and flora of tile River Lee was the 
absence or scarcity of some species normally fouml (Hynes, 
Ann. Appl. Biol. S0, 779). Removal of phosphorus from 
sewage by chemical coagulation was studied. Indications are 
that removal occurs by adsorption. Discussed were other 
sources of phosphorus including detergent phosphates (Hen- 
riksen, Schweiz Z. Hy~rol. 24(2),  253). Studies indicated that 
human wastes contribu%d about 65~ and detergents 35% 
of the phosphorus in lake water (Voss, Gas-Wasserfach 104, 
397). Sugar esters of ricino]eic or mono-, di- and trihydroxy- 
stearin acid were effective easily degraded nonionic surfac- 
tunis (Anon. Chem. Eng. zVews 4(8),  55). Desired for their 
biodegradability are glucose esters of fat ty acids (Brunelle 
e t a h ,  BeZf]. ~;22,31I). Easily degraded alkylarenesnlfonates 
are claimed by alkylating aromatic hydrocarbons with dlmeri- 
zation products of olcfins with subsequent sulfonation and 
neutralization (Rohiffs and Herold, Get. 1,142,166). Biode- 
gradable ABS products in which the alkyl chain may be 1- 
butyl-1 methylheptyl or 2-butyloetane (Mirviss et al., Belg. 
616,990). Biodegradable straight chain ABS was obtained 
through straight chain olefins from cracked waxes or by 
Ziegler process (Sherwood, Ind. Eng. Chem. 55(4), 33). 

Review articles were: Status (Speel, JAOCS 40(7),  12). 
A survey (Truedale, ENuent  Water  Treat. s 1(4), 218). 

Clarifying waste-water polluted with dyes and detergents 
(Kehren, Seifen-Oele-Fette-Wachse 38, 909). Garbage, deter- 
gents and sewers (Bowerman and Dryden (J. Water  Pollution 
Control Fed. 34, 475). The problem in the USA, England 
and Germany (Raphael, Mfg.  Chemist 34(8), 379). Soft 
detergent production (Husmann, J. Sou. Cosmetic Chemists 13, 
416). Legislative and technical aspects (Perhnan, Soap Chem. 
Specialties 39(9),  68). 

MISCELLANEOUS 
Nonionic surfactants were useful in the treatment of crude 

oil emulsions and in the eelaring of oil-bearing strata (Voicu, 
Petrol Gaze, Bucharest 14(3), 126). Nonionic surfactants 
as stabilizers, emulsifiers and solubilizers for a variety of 
pharmaceutical preparations were discussed (Mandak, Congr. 
Set. Far~n., 2In, Conf. Co.man., Pisa, 1961, 681). Lam'ic acid 
monoethanolamide was used with clay to give stiff gels for 
a variety of purposes (Sawyer, U.S. 3,049,498). Certain 
nonionie surfaetants in neutral or slightly Mkaline condition 
in the presence of electrolyte control clay welling and stabilize 
the rheologieaI properties of drilling muds (Gelpi, Soc. Hydro- 
g~.ch. France, Compt. 2~eng. Journeeg Hyd'ralique, 7crees, 
Paris 1962, i ,  211). A toxicant enmlsifier is comprised of an 
alkylarenesulfouate and a nonionie surfaetant (Aetscher and 
Groll, U.S. 3,071,550). 5,[ixed nonionlc and slightly hydrophilie 
surfaetants are used in insecticides and plant protection 
products (Peel, Ibid. 206). 

Several surfactants were tested to ascertain their effect on 
the coagulation of calcium phosphate and ferric phosphate 
under alkaline conditions in a sludge blanket elarifier in de- 
contamination of radioactive waste water (Frost,  J. Am. Water 
Works Assoc. 54, 1082). Surfaetants totalling 152 were tested 
as combustion catalysts for composite rocket propellants in- 
eluding lithium perch]orate, of which five proved of value 
(Kumao and Arakawa, Intern. Syrup. Rockets Astronaut.,  
Proc., 3rd, Tokyo 1961, 301). Surfactants were used to facili- 
tate peptization of carbon black and to stabilize the sus- 
pensions (Chupeev et al., Lak'rokrasochnye Materialy i ikh 
Prememenie 1963(3) 77). Discussed briefly were the types 
and applicability of surfaetants used in virus and vaccine 
production (Vallee, Rev. Franc. Corps Gras 10(4), 183). 

Reviewed were the following: Economic trends and survey 
of the knowledge of certain properties and materials in 
detergent usage and production (Raphael, Mf.q. Chemist 34(3), 
116). Attempts are under way by the AST1Vs to develop 
detergent bar specifications (Anon. Soap Chem. ST~ecia.lties 
39(4), 49). Ionic surfactants (Konishi and Iwana, Yuk i  Gose.i 
Kayaku  Kyska i  Shi  21, 2). Polymeric surfactants (Yamashita 
and Koiehi, lbid.  28). Surfactant synthesis (Oda, Ibid. 37). 
~adioactivity and surfactants (Sasaki, Ibid. 41). Present and 
future technology and economics (Mayolle, Rev. Franc. Corps 
Gras. 9, 473). Review (Raphael, Mfg. Chemist 34(3), 116). 

PRODUCTS ( E X C E P T I N G  D E T E R G E N T S )  

EDIBLE, PHARMACEUTICAL AND COSMETIC 
FAT PRODUCTS 

Nonfat  dry milk was successfully enriched with vitamins A 
and D~ by either the wet-stage process or the dry-stage process 
using coconut fat  as a carrier for the vitamins (Bauernfeind 
and Allen, J. Dairy Sci. 46, 245). Certain glyeeride prepara- 
tions and Tweens and Spans, lecithin, buttermilk solids and 
skiul nfilk solids were shown to be effective in improving the 
spreadability and decreasing the hardness of butter (Kapsa]is 
et al., J. Dairy Sci. 46, 107). GLC of but terfat  triglycerides 
showed they possess a non-random fat ty  acid distribution 
(Kuksis e ta] . ,  JAOCS 49, 530). The presence in but terfat  of 
non-volatl]e keto acid esters in trace amt was demonstrated 
by identification of six pyrazolones formed when but terfat  
wns tree, ted with Girar&T reagent (Van der Ven et al., J. Lipid 
Rea. 4, 91). 

The properties of mqrgarine formulations and novel fat 
Mends were shown to be predictable from studies of the melt- 
il~g bebaviour of binary mixtures of palmito-oleo-triglycerides 
inclmled in these compositions (~ioran, J. App. Churn. {Long.) 
J3 (2), 91). Rheotogical measurements were used to demon- 
str~te that crystal lattices of fat  crystals are responsible for the 
consistency of shortenings and margarines (Haighton, Fette 
Seifen Anstriehmittel  65, 479). Spray-dried milk containing 
solubillzed albumin-casein was used as emulsifier for margarine 
emulsions characterized by high stability and good technological 
properties for use in confectionery and bakery goods (Kozin 
et al., Maslob.-Zhir. Prom. 12, 17). Margarine from Soviet 
factories was shown to contain 5.24-13.53% linoleic acid, an 
unsaturated fa t ty  acid content in fair agreement with that  
of foreign margarines (Khomutov et al., Maslob.-Zhir. Prom. 
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12, 15). Use of liquid shortenings by the various food indus- 
tries was reported to be increasing (Lawson, The Bakers 'Digest  
36 (4), 60). Advantages of fluid shorteuings over plastic 
shortenings were presented in a review of the development 
and uses of fluid shortenings (Ellinger, Bakers '  Digest 36 (6), 
65). Other reviews discussed the use of fat  products in the 
bakery industry (Ellinger and Hoeer, JAOCS 40 (6), 4A), and 
problems in research on fats in the baking industry (Terada, 
Yulcagaku i2,  450). Flour lipide and their involvement in the 
baking process were reviewed (Glass, Bakers '  Digest 36 (6), 
40). 

Two methods for measuring the oil binding characteristics 
of flour were described and related to the protein content of 
the flour (Sheuy et al., Cereal Chem. ~f0 (1), 71). l~heological 
stu,'lies of the role of liFids in dough showed lipids have a 
protective action against the improving effeet of oxygen 
(Narayanan and Klynka, Cereal Chem. 39 (5), 351). Fat  con- 
tent. and fat ty acid composition of some commercial mixes for 
baked products were determined (Ostwatd, J. Am. D{etet. As- 
soc. 42, 82). A patented method for preparing bread comprised 
il~corporating into the baking mix up to 3% by wt of a di- 
glyceride having one acyl radical derived from lactic acid 
(Kuhrt  and Swicklik, U.S. 3,068,103). A titrimetric procedure 
was described for determination of lactic acid in lactylated 
monoglycerides and shortenings (Pohle et el., JAOCS 40, 
549). Sul'factant activity and emulsion stabilization of stearyI 
monoglyceridyl citrate were utilized to extend baking tolerances 
(Geminder, Bakers '  Digest 2 (4), 60). Methods of measuring 
the consistency of dough, margarine, batter and other food 
products were reviewed (daner, Grasas y Aeeites I3, 216). 

Patents  were izsued for a plastic shortening containing 8- 
10% of an interesterified soybean oil hard stock and 85 92% 
soybean oil base stock having an iodine value of 80-95 (Thomp- 
son, U.S. 3,~02,8~4); for a shortening agent produced by an 
ester interchange between glycerides of an edible fat, propylene 
glycol and glycerine (Allen et al., U.S. 3,097,098); and for 
an aerated shortening production process in which a pressurized 
aerated shortening was suddenly depressurized and subjected 
to partial recrystallization with agitation at approx atmospheric 
pressure (Kearns, U.8. 3,095,805). A procedure for preparing 
a cake batter comprised cooling a liquefied mixture of liquid 
shortening and normally solid monoglyceride to reprecipitate 
the monoglyceride in an active form and incorporating the re- 
salting activated composition into the batter within about 45 
min of reprecipitation (Handschmnaker and Hover, U.8. 
3,069,270). Whipping and powdered shortening compositions 
containing edible fat,  mono- and diglycerides, glycerol lucre 
palmitate and glycerol lacto oleate were described (Noznick 
and Tatter, U.S. 3,098,748). A study of glycerol lacto pal- 
mitates as emulsifiers in shortening showed max effectiveness 
is obtained when there are two free hydroxyl groups in the 
lactic acid portion of the molecule (Felt, JAOC8 40, 81). Up 
to 0.5% of a non-emulsifying and non-surface active fat ty acid 
ester of a carbohydrate was incorporated into a plastic glycer- 
ide fat  composition (Eckey and Alderson, U.S. 3,093,d81). 

Problems encountered in deep fat  frying were reviewed (Ota, 
Yulcagaku 12, 436). A study of the extent of polymerization 
in frying fats and in fats extracted from fried foods showed up 
to 2.5% polymeric fat ty acids may be present (Sahasrabudhe 
and Bhalerao, JAOCS 40, 711). Determination of the fat ty 
acid composition of various cooking oils and fats, using C~LC, 
showed the polyenoic acid content may decrease by as much as 
30% during heating at 495F (Fleisehman et al., J. A~z. Dieter. 
Assoc. 32, 394). Consumer acceptance of doughnuts was shown 
to depend upon the amt of fat  absorbed and the flavor and 
other properties imparted by the frying medium. Ways of 
controlling these factors were investigated (Downs, Bakers '  
Digest 2 (4), 66). Foaming tendencies of frying oils were 
shown to be related to the amt of polar fraction present 
(Ota etal . ,  Yukagaku  12, 409). GLC of lard methyl esters gave 
qualitative evidence of the presence of 29 fat ty acids ranging 
in chain length from 10-20C atoms (Herb et el., JAOCS 40, 
83). The distribution of fa t ty  acids in fractions of lard ob- 
tained by crystallization was also investigated (Arnold and 
Milloy, JAOCS 40, 298). Quantitative comparison, by chro- 
matography, of the fa t ty  acid composition of commercially 
rendered lard, laboratory rendered lard and solvent extracted 
lard from the same batch of pig tissue showed that the minor 
components were not artifacts produced in rendering (Madig- 
man e ta l . ,  JAOC8 ~0, 86). Digestibility and caloric availabil- 
ity of fa t ty  acid esters of carbohydrates, distearin adipate and 
glycerol adipate were investigated to establish the usefulness 
of these new fats as pan greases and surface coatings for 
foods (Booth, JAOCS 40, 551). ~'lelting phenomena in fats and 
fa t ty  materials were reviewed and evaluated as criteria for the 
specification of manufactured products (Meskens, Lab. and 
Teeh. 6, 287). A quick and simple method was described for 
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studying crystallization behaviour as a means of evaluating the 
cortsistency of commercial fats (Wilton and Wade, JAOCS 40, 
707). 

Mowrah fat, Shea butter, Dumori butter, INjave butter, Baku 
butter, palm oil, Kepayan oil and Phulwara butter were listed 
as possible components of a cocoa butter substitute (Sinnema, 
U.h'. 3,084,049}. Another cocoa butter substitute comprised a 
mixture of cocoa butter with the monounsaturated triglyceride 
fraction obtained from Mowrah fat  by low-temp erystallizatiml 
from acetone (Sinnema, U.S. 3,070,435). The presence of hy- 
drogenated fats in cocoa butter was detected by analysis of 
the trans fa t ty  acid content (Pokorny et ah, Papers of the 
Inst.  of  Chem. Teeh. Prague ~-II, 313). Pressed cocoa butter 
and hexane extracted cocoa butter were differentiated by dif- 
ferential thermal analysis of samples as small as 0.3 g (Mathieu 
et ah, Rev. Franc. Corps Gras 10 (3), 123). Simple hydro- 
genation of coconut oil, palm oil or palm kernel oil was shown 
to be insufficient to produce a satisfactory cocoa butter sub- 
stitute (Janicek and Pokorny, Papers of the Inst .  of Chem. 
Tech. Prague 3, 301). A cocoa butter substitute was obtained 
front a fraction of a semi-solid fat  crystallizing from acetone 
at 10 35C (Arnold, U.S. 3,093,~80). A method was described 
for pretreating cocoa butter in order to obtain a reliable melt- 
ing point by the capillary method (Shimatani and Iwasaki, 
t 'ukagakn i1,  357). Peanut lipoprotein was shown to be suit- 
able as a substitute for or as an additive for lipoporteins in 
processed foods (Waldt et al., Food Teehnol. 17, 107). A method 
was described for determination of peanut lipoproteins in 
comminuted meats (Suffis et al., Food Technol. 17, 149). Cot- 
tonseed stearine was combined with 20-50 parts of hydrogenated 
interesterified base fat  to form a nutritious fa t  composition 
(Gooding, U.S. 3,099,56"4). Volatile water extractables from 
corn cobs were used to impart flavor to edible oils and greases 
(O'Brian e ta l . ,  U.8. 2,IOG472 ). Herb-favored edible oils were 
prep'~red by blending together the heated oil and powdered and 
flaked herbs (Stohr, U.8. 3,07G475). An ester-interchanged 
laurie-type fat  and C-18 type fat  were blended with at least 
15% of a selectively partia]]y hydrogenated 0-18 type fat  to form 
a confectioners' fa t  (Gooding and Cravens, U.S. 3,085,882'). 
A leeithinated, spray dried, free flowing powder was prepared 
by combining 30-60% lecithin, 10% edible shortening oil and 
30-60% of a protein coating material--consisting of milk 
solids, sodium caseinate or mixtures of these in combination 
with carbohydrates (Obenauf and Tatter, U.S. 3,060,030). A 
process for refining solid fats and oils by deacidification com- 
prised stirring the molten mass of fat  with sodium hydroxide solu- 
tion under specified controlled conditions (Eger and Schwartz- 
hopff, U.S. 3,085,I01). The nutritive value of raw and 
blended passion fruit  seed oil was investigated (Pruthi, Indian 
Oilseeds J. 7 (1), 60). Synthetic fl-apo 8'-earotena[ was evalu- 
ated and found to be satisfactory as a coloring material for 
foods requiring a light to dark orange shade (Bauernfeind and 
:gunnel, Food Tech. 6, 76). Improvement of the quality of 
edible oils was reviewed (u and Watanabe, Yukagaku 22, 
431). The lipid composition of nine brands of nmyonnaise was 
reported (Eastwood et el., J. Am. Dietet. Assoc., 42, 518). 
Stability against freezing conditions was imparted to an emul- 
sifted salad dressing by incorporating a freeze resistant starch 
in art arnt sufficient to imbibe the moisture in the salad dress- 
ing (Partyka, U.S. 3,093,~85). An edible oil, an emulsifier and 
a modified freeze resistant starch were combined to form an 
emulsified salad dressing stable to freeze-thaw conditions (Kret t  
and Gennuso, U.S. 3,093,#86). Emulsified oily foods, including 
nmyonnaise and related products, were reviewed (Oshida, 
Yukagaku 12, 468). 

Vitamin A esters were prepared by treating the acid with 
lithium aluminum hydride and decomposing the complex with 
an acylating agent (Matsui et el., U.S. 3,086,981). A stable, 
aqueous vitamin A oil emulsion composition included methyl 
cellulose and sufficient gelatine to suppress color development 
under normal storage conditions (Czarnecki, U.S. 3,089,82.3). 
A stable, heat sterilizable, aqueous solution of vitamin D and 
a nontoxic calcium salt suitable for parenteral injection utilized 
a fa t ty  acid ester of a polyoxyalkylene compound as a solubiliz- 
lug agent (Schenk, U.S. 3,089,822). A condensation product of 
ethylene oxide and castor oil was used as solubilizing agent in 
a parenteral aqueous solution of fat-soluble vitanl!ns (Mullins 
and Macek, U.S. 3,070,499). Other patented fat-soluble vitamin 
compositions included: a normally solid wax like material hav- 
ing a melting point of at least 45C, a fat-soluble vitamin con- 
taining material, an edible surface-active agent, an edible 
antioxidant and a hygroscopic polysaceharide (Hochberg and 
Ely, U.S. 3,067,104); and a fat  soluble vitamin, a hydrophilie 
polysaccharide carrier produced by controlled polymerization 
of corn sugars and zein (Ratish and Hoehberg, U.S. 3,067,105). 
An excipient for dermatological use comprised a mixture of 
perhydrosqualene and hydrogenated tallow (Monet, U.S. 
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3,069,324). A therapeutically useful ointment was prepared by 
thermally blending Japan  wax, sesame oil and a minor propor- 
tion of a therapeutically active ingredient (Otsuki and Otsuki, 
U.S. 3,086,909). A surface active agent such as an alkali metal 
soap and an oleaginous retardant  such as a vegetable oil were 
included in a skin t reat ing composition containing a major  
proportion of an active phenolic compound (Brown, U.S. 
3,067,106"). Stable alcoholic emulsions of therapeutic value were 
prepared by st irr ing glycerine difa t ty  acid phosphoric acid 
amino alcohol esters into a boiling aqueous alcoholic solution 
of grape sugar  until an emulsion was formed (Buer, U.S. 
3,070,500). A fa t ty  aeid monoglyeeride containing not more 
than 10% polyglycerJdes was mixed with diealcium phosphate 
to form a medieant tablet (Goldman, U.S. 3,05~,723). A 
capsule containing radioactive iodine comprised a mixture of 
a digestible, nontoxic wax-like material and up to 50% of a 
radioactive iodinated fa t ty  material (Nmuerof  and Knoll, U.S. 
3,06'1,510). A patented injectable medicinal composition con- 
sisted of a non-gelled physiologically compatible vegetable oil, 
vitamin A, guaiaco], eucalyptol and an antibiotic (Lobel, U.S. 
3,105,793). An oil in water emulsion for oral administrat ion 
was described as containing an aqueous dispersion medium con- 
taining a protective colloid, an internal phase containing up to 
35% of an edible unsatura ted oil and an additional internal 
phase containing up to 17% of emulsified sitosterol (Wruble 
e ta l . ,  U.S. 3,035,939). 

Fats,  oils and chemicals for the pharmaceutical industry were 
reviewed (Molteni, JAOCS 40 (8), 4A). A procedure for 
purifying phosphatides comprised t reat ing the alcohol soluble 
fraction of commercial tecithil~ with a water soluble basic 
ealeium compound to precipitate the salt of phosphatidie acid, 
removing this insoluble salt and t reat ing the remaining solu- 
tion to isolate a phosphatide emulsifying agent (Elenbogen, 
U.S. 3,031,320). Seasonal variations in cod liver oil were dis- 
cussed (DeWitt,  J. Sei. Food Agr. 14, 92). A dentifrice was 
patented containing a polishing agent, glyeerine, sulfonated 
non drying glyeeride fa t ty  oil, sulfonated alcohol or sulfonated 
hydroxy fa t ty  acid, sulfonated drying oil and a lower alkyl 
ester of a nondrying fa t ty  acid (~Iorris, U.S. 3,031,235). Cos- 
metic uses of fa ts  and oils were reviewed (Hintz, JAOCS 40 
(9), 4A; Colson, Ri~. Ital. Sostanze Grasse 9, 472; Rovesti, 
Riv. Ital. Sostan~e Grasse 9, 468). Another  review discussed 
perfume chemicals and essential oils (Aretander,  JAOCS 40 
(g),  4A). Optinmm conditions were discussed for analysis of 
peroxides in cosmetic creams containing up to 25% of vegetable 
oils (Pokorny e ta l . ,  PapeTs of the Inst. of Chem. Teeh. Prague 
4-II, 297). A semimicro colorimetric method using t i tanimn 
chloride as the color forming agent was proposed for the analy- 
sis of active oxygen in cosmetic products (Pokorny et "d., 
Papers of the lnst.  of Chem. Tech. Prague g-I, 319). Included 
in a film-forming cosmetic composition were a homogeneous 
dispersion of anhydrous lanolin, a vegetable oil and a straight- 
chain fa t ty  alcohol laetie acid ester (Kreps,  U.S. 3,098,795). 

E M U L S I F I E R S  

The dynamic mechamcal behavior of suspensions of fa t  
particles in oil was studied at 50 C.P.S. by measuring bending 
vibrations and the damping of a torsional balance (Nederveen, 
J. Colloid Set. 18, 276). Parameters  of stability of oil-in-water 
emulsions were studied by an ul t racentr i fugal  method (Vold 
and @root, J. Soc. Cosmetics Che,~ists 14, 233). Polyoxyethyl- 
one derivatives of monoglyeerides were shown to have as good 
surface activity as Tween and to be superior to Tween in inter- 
facial tension, emulsifying power and permeability (Miyagawa 
e t a l . ,  YuIcagaku 12, 295). Stable oil/water suspensions of 
cottonseed stearine, tristearin, tripalmitin, tr imyristin,  methyl 
stearate and pahnitic acid in cohen up to 10% were prepared 
and their properties studied (White and Singleton, JAOCS 40, 
186). ~'[onoglycerides of higher fa t ty  acids were patented as 
foam reducing agents in instant  coffee and tea preparations 
(Breivik and Johnston,  U.S. 3,~00,151). Blends of glycerol 
monostearate and 1,2-propanediol monostearate were prepared 
and studied as food emulsifiers (Kuhr t  e ta l . ,  JAOCS 40, 725). 
Uses were described for an emulsifier containing mixed crystals 
of glycerol monostearate in the alpha-crystalline form and 1,2- 
propanediol monostearate (Kuhr t  and Broxhohn, JAOCS 40, 
780). A variety of emulsifiers were prepared from linseed oil 
and its f a t ty  acids and alcohols and evaluated in the formation 
of stable linseed oil emulsion paints  (Kubie et ah, JAOCS 40, 
105). Nonionie emulsifying ;lgents were prepared by reacting 
glycoside polyethers with saturated or unsa tura ted  long chain 
fa t ty  acids and linseed oil (Otey et al., JAOCS 40, 76). A 
homogeneous mixture of surface active agents for emulsifying 
water insoluble substances was described as containing an 
alkali metal alkyl sulfate surfaetant ,  the water-soluble con- 
densation product of a mono-higher fa t ty  acid ester of hexitol 
anhydride with 10-30 moles of alkylene oxide and water 

(Surgant,  U.S. 3,095,353). Sulfated products were prepared 
from minor seed oils and evaluated as wetting and emulsifying 
agents. Mixtures of castor oil with either coconut, tobacco seed, 
niger seed or sesame oils when sulfated gave better wetting 
and emulsifying products than when these oils were individually 
sulfated (Kasiviswanadham and Murti, Indian Oil Soap J. 28 
(4), 115). An aliphatie diester of the condensate of glycerol 
with ethylene oxide was included as a nonionic component and 
alkylaryl sulphonates were included as anionic components of 
an emulsifier mixture for use in emulsifying organic solvent 
solutions of water-insoluble toxicants (Altscher and Groll, U.S. 
3,971,550). A vegetable oil-soluble nonionie alkylated phenoxy 
compound was patented as a component of an aqueous dispersi- 
ble lecithin composition (Cogswell, U.S. 3,069,361). The syn- 
thesis and surface active properties of certain amphoterie com- 
pounds were reviewed (Linfield et a l ,  JAOCS 40, 114). 
l~eeent advances in fa t ty  amine oxides and their role as emul- 
sifiers were reviewed (Lake and Hoh, JAOCS ~0, 628) ; and the 
formulation of fa t ty  amine oxides and their use principally 
as foam stabilizers in detergent formulations were discussed 
(Matson, JAOCS 40, 640). 

ESTERS,  ACIDS, ALCOHOLS AND OTHER 
FAT D E R I V A T I V E S  

The most favorable conditions for production of monoglycer- 
ides were investigated by controlling the ratio of glycerine and 
oil, the temp and the degree of aleoholysis (Yukhnoshii and Vo- 
losyuk, Lalcol~ras. Mat. 4, 16). ~iaximum yields of monoglye- 
erides were obtained from easter oil using a 2:1 ratio of 98% 
glycerol and refined castor oil carrying out the reaction at  250C 
under 200 psig of carbon dioxide (Koehhar et al., Indian Oil 
Seeds J. 6, 20). The high yield of castor oil monoglyceride was 
at t r ibuted to the superatomospheric pressure being sufficient to 
keep water normally present in the glycerol in effective contact 
with the reactants (Koehhar et ah, Ibid. 6, 144). Optimum 
yields of monoglycerides from castor oil were obtained when 
there was present an amount of water equal to 4-5% of the 
wt of the anhydrous glycerol and the ratio of glycerol to oil 
was high (Dey et al., Ibid. 6', 215). When oils other than castor 
oil were conyerted to monoglycerides under the same conditions 
of temp and pressure, it was found that  those with a pre- 
dominance of unsatura ted fa t ty  acids were glyeerised most  
readily and higher yields of monoglyceride were obtained when 
lower reel wt fa t ty  acids were present (Koebhar e t a l . ,  Ibi& 
7, 46). A patented process for preparation of monoglyeerides 
specified use of an amt of glycerine in excess of the amt re- 
quired both to form the monoester and to dissolve completely 
the glyceryl monoester (Alsop and Krems, U.S. 3,083,21G). In  
another process, monoglyeerides were prepared by recycling 
reactants af ter  neutralizing the alkaline catalyst  and str ipping 
(Birnbaum and Lederer, U.S. 8,10~,1Z9). To produce mono- 
glyeerides in a continuous process, a homogenized mixture of 
a glyceride and glyeerol was passed through a reaction zone 
countereurrent to additional glycerol in the presence of an 
alkaline catalyst (Change and Wiedermann, U.S. 3,079,412). 
High yields of monoglycerides were obtained by reacting natu- 
ral fa ts  with glycerine in pyridine solution in the presence of 
an alkaline catalyst  such as sodium methoxJde, sodium ethoxide 
or sodium carbonate (Taufel  et al., Forte Seifen Anstrich- 
�9 nittel 64, 513). Pure monoglyeerides of unsatura ted fa t ty  
acids were prepared by reacting methyl esters with glycerol in 
pyridine solution in the presence of sodium methoxide, followed 
by recrystallization from hexane and ethyl ether (Bertoni et al., 
Revista Argentina de Grasas y Aeeites 5, 3). Glyeeryl-1- 
monoeleostearate prepared by this method was obtained in 95- 
98% purity af ter  recrystallization from hexane (Crespo et al., 
Revista Argentina de Grasas y Aceites 3, 76). 

Acid catalyzed conversion of glycidyl stearate to monostearin 
resulted in formation of distearin by-product unless conditions 
were chosen to avoid ester hydrolysis (~Iaerker e t a ] . ,  JAOCS 
40, 193). Continuous azeotroplc removal of water was found to 
suppress interesterification during formation of glycerldes by 
esterifieation in the presence of p-toluenesulfonic acid catalyst  
(Feuge et al., JAOCS 40, 260). In  a review of the mechanism 
of aeyl migration in partially acylated glycerides, seven possi- 
ble mechanisms were outlined (Buehnea, Fe.tte Seifen Anstric~- 
mittel 64, 887). Acyl migrat ion in gtyeeride synthesis via 
tritylglyeerol intermediates was minimized or eliminated by 
detritylation in the absence of polar contaminants  (Jackson and 
Lundberg,  JAOCS gO, 502). To minimize contaminants  in in- 
termediates used in the synthesis of glyeerides the preparat ion 
of monotritylglycerol was improved and a method was developed 
for debromination of tetrabromostearie acid with minimum 
formation of trans bonds (Jackson and Lundberg,  JAOCS 4t?, 
276). A kinetic study of the esterifieation of diglyeerol with 
stearie acid showed the max yield of monoesters was obtained 
when the ratio of fa t ty  acid to diglyeerol was lowest and de- 
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pended upon the reaction temp (Mares and Pokorny, Papers of 
the Inst.  of  Chem. Teeh. Prague g-I, 275). Continuous deglye- 
erination of monoglyeerides was used to obtain a glyeerol con- 
tent  of 0.30% or less, thus meeting the smoke point requirement 
for superglycerinated shortenings (Moniek, JAOCS 40, 606). 
A study of the miscibility of glycerol with fa t ty  acids and 
glycerides showed 1-monolaurin is completely miscible with 
glycerol at 180C (Har tman,  JAOCS 40, 142). Dipole moment 
measurements  and number average tool wt showed some as- 
sociation of a-monoglyeerides takes place in nonaqueous sol- 
vents, and clustering increases with decreasing cohesive energy 
density of the solvents (Debye and Cell, J. Coll. Sci. 17, 220). 
Solubilities of trilaurin, tr imyrist in,  t r ipalmit in and tr is tearin 
in 90-100% ethanol were determined at 40 and 90C, and plots 
of the mole fraction dissolved vs. the reciprocal of the temp 
were found to be s traight  lines which did not coincide with 
ideal solubility curves (Arnold et al., JAOCS 40, 33). 

Highly unsatura ted alkyl esters of straight, and branched 
chain alcohols having 1-6 carbon atoms were prepared in 
nearly quanti tat ive yields by alcoholysis of menhaden oil 
(Gauglitz and Lehman, JAOCS 40, 197). A product containing 
at  least 60% of monoesters polyunsaturated f a t ty  acids was 
produced by submit t ing a mixture of lower alkyl monoesters 
and monoglyeerides of substantial ly unconjugated fa t ty  acids 
to molecular distillation conditions at temperatures below 100C 
(Sutherland, U.S. 3,082,2~8). A mixture of short ehain methyl 
esters and hydrocarbons was formed by reacting unsubst i tuted 
methyl esters of higher fa t ty  acids in the vapor phase (Moulton 
et al., U.S. 3,079,413). The esterifieation of erueic acid with 
eetyl, stearyl and oleyI alcohols was studied and rate constants, 
aetivation energy, and effect of type and amt of catalyst and 
the molar ratio of reactants were reported (Zajie and Buresova, 
Papers of the Inst.  of Chem. Tech. Prague 4-II, 275). A 
method for preparing esters by heating a mixture of earboxylic 
acid, alky] halide and ter t iary aliphatic amine was described. 
Best results were obtained with pr imary alkyl iodides, and 
poorest results were obtained using tert iary halides and chlorides 
(Mills et al., Chem. Ind. (London) 196'~, 2144). Light-colored 
fa t ty  acid esters were obtained by including hydrophosphorus 
acid in catalytic amt in the esterification mixture (Mohan and 
Christian, U.S. 3,071,604). A fa t ty  alcohol ester of citric acid 
was reacted with a di-fat ty acid ester of pentaerythri tol  to form 
a mixed ester of citric acid di-fat ty alcohol ester and pentaery- 
thrite di-fat ty acid ester (Hennig et al., U.S. 3,102,1Z8). A mix- 
tare of japanic acid, the di-basic acid portion of japan  wax, and 
palmitic acid was reacted with glycerol to form 1,3-japanim2- 
palmitin and 1,2-japanin-3-palmitin (Nagano and Tanaka, Yu- 
kagalcu 11, 209). When 2 moles glycerol was esterified with 1 
mole japanie acid, the japanic acid formed a bridge between two 
molecules of glycerine, and this bimolar glyceride was fur ther  
esterified with pahnitie acid to form a te t rapahni ta te  (Nagano 
and Tanaka, Ibid. 11, 211). A patent  described an organic poly- 
carboxy acid ester of oxyethylated castor oil (Kirkpatr ick et al., 
U.S. 3,061,620). Fa t ty  acid esters of propylene glycol and glyc- 
erol, a solubilizer such as glyeeryl triacetate, triethyl citrate or 
triethyl phosphate and ungelatinized, water-insoluble starch 
were included in a molding starch composition to he used in the 
nmnufacture  of confections (McGowan and Marotta, U.S. 
3,074,803). O]efinic acid esters were produced by passing vap- 
orized alcohol through hot unsa tura ted  fa t ty  acids in the pres- 
ence of 5-15% by wt of potassium bisulfate while continuously 
removing water and unreacted alcohol under vacuum (Feicht- 
inger and Noeske, U.S. 3,095,432). 

a-sulfo fa t ty  acids were reacted with a slight excess of an 
olefin in the presence of iron pentaearbonyl as catalyst to form 
dialkyl esters of the alpha-sulfo acids (McBride and Miller, 
U.S. 3,090,79r In a study of all types of olefins to determine 
the influence of structure on the ease of ester formation it was 
established that  best conversions are obtained using a-olefins 
or symmetrical olefins and primary alkyl acid esters of dibasic 
acids reacting in the presence of catalysts which are strong 
proton generators, such as perchlorie acid (Raether et al., 
I ~ EC Product l~es. Div. 2, 133). 

The reaction of vinyl acetate with carboxylic acids in the 
presence of H~SO~ catalyst was reported to give a mixture of 
aeylals, in contrast  to the ester interchange reaction and an- 
hydride formation previously reported for a similar reaction 
involving the homologous isopropenyl acetate (Rothman et al., 
J. Am. Chem. See. 34, 3123). Cholesterol esters of dihydroxy 
acids were prepared by reacting cholesterol with the isopropyli- 
dene derivative of the hydroxy acid using p-toluenesulfonic acid 
as catalyst (Carloff and Deicke, Fctte Sei fen Anstriehmittel  64, 
1037). In  the preparation of o-cresyl oleate by direct esterifica- 
tion under azeotroping conditions, t i tanium tetrabutoxide was 
used as catalyst  (Jaruzelski and Sheppard, U.S. 3,106,570). 
Oxyalkylated lecithin was prepared by reacting lecithin with 
glycldol (Chang, U.S. 3,0~;5,100). ~Ionolayers of diaeetyl esters 
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of the first six members of the homologous series of diearboxylic 
acids were studied and data reported for measurements  of sur- 
face pressure vs. area and surface potential vs. area (Shereshef- 
sky et al., J. Phys. Chem. 66", 1846). Addition of 10% fa t ty  
acid was reported to inerease the rate of amidation of methyl 
esters of monobasie or dibasic acids (Nitanai  et al., Yulca.qalcu 
11, 637). 

Synthesis of mono- and diesters of mannitol by reaction of 
D,L-mannitol with n-alkyl isoeyanates of chain length C-8, C-10 
and C-12 was described (Ulsperger and Jaeobi, Fette ,b'ellen 
Austrichimttel  64, 1093). Surface properties of the nonionie 
surfae tants  derived from esterifieation of sucrose with fa t ty  
acids were reviewed (Passedouet,  Riv. Ital. Sostanze Grassc 9, 
464). A pilot plant process was described for production of 
suerose esters of linoleie aeid by transesterification between 
the methyl esters of the fa t ty  aeid and suerose ill dimethyl- 
formamide solvent (Bobalek et al., I ,y~ EC Prod. Ees. Dcv. 2, 
9). Analytical methods used on sucrose esters were reviewed 
(Roussos, Riv. Ital. Sostanzc Grasse 9, 451); and another re- 
view discussed possible uses, toxicological properties and 
methods of manufac tur ing  of sucrose esters (Nobile, Ri,v. Ital.  
Sostanzc Grassc 9, 439). A polyoxyethylene adduct of a sucrose 
fa t ty  acid ester was patented (Komori and Okahara, U.S. 
3,102,114). It  was reported that  starch heated with a polyol 
in the presenee of an acid catalyst undergoes transglyeosidation 
and forms a mixture of polyol glycosides which can be further  
polyetherified and then esterified with fa t ty  acids (Otey et al., 
JAOCS 40, 76). A triester of a hexitan and a fa t ty  acid and 
a polyoxyethylene derivative of a partial ester of a hexitan and 
a fa t ty  acid were patented as additives for hydrocarbon fuels 
to improve burning charaeteristies and reduce smoke and soot 
(McGuire, U.S. 3,066',078). A series of patents covered a method 
for separat ing insoluble fa t ty  material  from glyeeride oil by 
t reat ing the oil with fa t ty  acid esters of earbohydrates. These 
carbohydrate esters included dextrin esterified with saturated 
long chain fa t ty  acids and short chain f a t ty  acids (Bauer, 
U.S. 3,059,008) ; sucrose esters of long ehain saturated and un- 
saturated fa t ty  acids (Sehmid and Bauer, U.S. 3,059,009); 
sucrose esters of long chain and short chain saturated fa t ty  
acids (Schmid and Bauer, U.S. 3,059,010) ; and esters of satu- 
rated long chain fa t ty  acids and glucose, gluconie acid or glu- 
cone delta laetone (Bauer, U.S. 3,059,011). 

Fa t ty  aeids of improved color were obtained by distillation in 
the presence of esters of boric acid (Henkel and Cie., Gcr. 
1,132,835). Nuelear magnetic resonance and Itl  absorption 
spectra observed at temp near the melt ing points of the even 
numbered long chain fa t ty  acids indicated a breakdown of 
erystalline character and onset of liquid-llke motion at seat 
tered points in the solid strueture several degrees below the 
melt ing point, the breakdown increasing in extent as the melt- 
ing point is approached (Burr et al., Can. J. Chem. 41, 1188). 
Reviews discussed the chemistry of fa t ty  acids (Cusinberehe, 
Rev. Franc. Corps Gras 9, 671), electron diffraetion studies of 
fa t ty  acid monolayers (Bannerjee et al., Nature 193, 873), the 
history of tall oil f a t ty  acid production (Anon., Pai.nt Tcch. 26 
(5), 26) and the preparation and properties of synthetic f a t ty  
acids obtained by the oxidation of paraffins (Solomon, Rev. 
Fra~w. Corps Gras 9, 626). The chemistry, manufacture  and 
uses of dimerized fa t ty  aeids were reviewed (Byrne, Off. Dig. 
34 (445), 229. Other reviews discussed the Diels-Alder reac- 
tion in the field of fa ts  (Kaufman ,  Fettc Seifen Anstrichmittel  
64, 1115), and the determination of polymers in fa ts  and oils 
(Firestone, JAOCS 40, 247). Soybean stand oil was fraction- 
ated on a eellulose colmnn into five fractions and these fractions 
were characterized (Capella et al., Chim. c l ' Ind.  43, 100.i). 
Thermally polymerized vegetable oils were also examined by 
cellulose eolumn chromatography and it  was concluded that  
the initial polymers are formed exclusively by dimerization 
(Fedeli et al., Forte Scifen Anstriehmittcl  g5, 402). Polymeric 
fa t ty  acids produced by heat polymerization in the presence 
of a Friedel-Crafts catalyst were fur ther  treated with water 
in the presence of a clay mineral to increase the acid number 
(Barret t  and Goebel, U.S, 3,097,220). In  another modification 
of the process for polymerizing in the presence of clays, a small 
amt of nitrogenous compound was included to react with some 
of the fa t ty  acids froming amnmnia soaps (Goebel and Barret t ,  
U.S. 3,076,003). A process for producing polymers of linolenie 
acid included thermal polymerization in the presence of steam 
at pressures above 40 psi followed by a catalytic polymerization 
t reatment  in the presence of water and a crystalline clay min- 
eral (GoebeI, U.S. 3,I00,784). Glyeeryl-l-monostearate was 
polymerized by heat ing in sealed tubes at 200-270C for 1-6 
hr and the products analyzed (Kuck et al., Rev. Argentina 
Grasas y dcc~tes 4, 3). 

GLC was used to determine cyclic fa t ty  acids in the monomer 
fraction from heat polymerization of fa t ty  acids (Block and 
Eisenhauer, JAOCS 40, 272). Using a combination of urea 
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inclusion compound fractionation, GLC and molecular distilla- 
tion, methyl esters from heat bodied linseed oil were analyzed 
and the distillate of the non-addueting fraction was shown to 
be composed largely of cylic or branched esters (Gust e t a l . ,  
Ibid 40, 287). By varying reaction conditions yields of 20-42 
g cyclic fa t ty  acids fluid at -50C were obtained /100 g linseed 
oil (Eisenhaner e t a l . ,  Ib id  40, 129). High solvent ratios at 
lower temp gave the best yields and diethy]ene glycol was 
found to be the best solvent. In another set of experiments 
yields of cyclic acids from linseed oil were increased by re- 
moving the water from the starting materials and using the 
monosodium derivative of ethylene glycol as catalyst (Fried- 
rich et ah, Ibid. 40, 584). The relation between the fa t ty  acid 
composition of hardened fats and their properties was inves- 
tigated, and it was shown that determination of refractive 
index or I.V. as indices of dilation is valid only if  selectivity 
and rate of formation of isooleic acid are constant (Pokorny, 
Papers of the Inxt. of Chem. Teeh. P,rag~e 3, 347). During the 
hydrogenation of unsaturated fa t ty  acids with hydrazine it 
was shown that isolated double bonds react with equal speed 
and tile rate of hydrogen-~tion of eis and tranx bonds is virtually 
the same (Chilling, Forte Seife)~ Anstrichmit tel  65, 395). Re- 
ductSon of linolenic acid with hydrazlne was shown to yield 
an equimotecular mixture of 9-, 12- and 15-octadecenoie acids 
by a mechanism involving a diimide and requiring the presence 
of oxygen (Dutton e t a l . ,  JAOCS 40, 175). Nourteen samples 
of hydrogenated rapeseed oil were analyzed by GLC and the 
hydrogenation process was found to be highly selective for llno- 
lenlc and bnoleic acids (dakubowski e t a l . ,  Rev. Franc. Corps 
Gras 9, 678). 

Analysis of the products of thermal polymerization of four 
kinds of isomers of methyl linoleate showed the same kind of 
dimer was obtained from each isomer and the yield of conju- 
gated ~rans-trans isomer was highest (Naggno and Tanaka, 
Yu,]~agal~ 11, 119). Heating the methyl esters of cuttle fish 
oil at 200-250C caused formation first of eis-eis-trans and then 
trans-eis-trans triene compounds (Miyakawa and Nomizu, Fette 
SeifeTb Anstrichmit tel  64, 593). Cis-trans isomerization of oleic 
acid and its derivatives was carried out by heating less than 
two hours at temp in excess of 180C in the presence of an 
acid clay (Brown and Swidler, U.S. 3,065,248). Comparing 
isomerization processes it was found that 9-trans, 12-trans- 
octadecadienoie acid prepared by nitrous acid isomerization 
could be purified by passage through a silicic acid column, 
whereas purification of selenium isomerized materials was 
virtually impossible (Harlow e ta l . ,  JAOCS 40, 505). Analysis 
of the equilibrimn composition of cis and trans isomers using 
gas chromatography and 1R spectroscopy showed the oleic/ 
elaidic equilibrium mixture contains 75-80% elaidic instead 
of the generally accepted 66% value. Similar values were found 
for trans bonds formed in linoleic and llnolenic acids (Litch- 
field e ta l . ,  Ibid. ~0, 553). 

Five branched chain fa t ty  acids were synthesized from myris- 
tie acid (Haque a~d Saha, J. Indian Chem. Soc. 39 (7), 485). 
Three new oilseeds rich in ci~*-ll-eieosenoic acid were identi/ded 
(Mikolajczak, JAOCS 40, 294). Coriander seed oil and parsley 
seed oil were shown to be good sources of petroselenic acid 
(Privett  et M., Ibid. 40, 28). Sources, isolation and properties 
of petroselenic acid were reviewed (Placek, Ibid. 40, 319). 
Docosahexanoic acid was prepared in 90% purity on a large 
scale by molecular distillation of menhaden oil acids followed 
by urea fractionation (Stout, Ibid. 4~1', 40). Preparation and 
properties of fat ty acids, fa t ty  alcohols, wax esters and methyl 
esters from the seed oils of Crambe abyssi~ica and Lunaria 
annua were described (~fiwa and Wolff, Ibid. 40, 742). Po- 
tential products and uses of the oil of Crambe abyssinica were 
evaluated (Brunn and Matchett, Ibid.  40, 1). Erucic acid in 
95% purity was obtained by low temp crystallization of rape- 
seed oil fa t ty  acids or methyl esters from acetone solution 
(Taufel et al., Fet te  Seifen. A*~strichmittel 64, 1023). I t  was 
shown that linoleie acid of 97% purity ean be obtained from 
safflower oil by liquid-liquid extraction on a plant scale (Sohns 
et al., JAOCS 40, 169). Positional isomers of linoIelc acid were 
synthesized by coupling 1 bromo-2-alkynes with the Grignard 
derivative of appropriate ehloroalkylaeetylenes in the presence 
of cuprous chloride and converting the resulting 1-chloro-eis,eis- 
heptadeeadienes into 18-carbon acids by carbonating the Grig- 
nard reagents formed from them (Grensler and Bruno, J .  Org. 
Chem. 28, 1254). A process was patented for enzymatic omega 
carboxylation of fat ty acids using animal visceral organ tissue 
bomogenates (t~obbins, U.S. 3,080,296). A hitherto unknown 
eis-8-trans-lO-cis-12-octadecatrienoic acid was found as a major 
component in the seed oil of Jacaranda ~nimosifolia D.Don 
(Chisholm and Hopkins, J. Am. Chem. Soe. ~?~, 3137). 

Large samples of methyl epoxyoleate of 93.6% purity were 
prepared in 92% yield by a single crystallization of methyl 
esters of V(,roniea anthelmi)~tiea seed oil from petroleum ether 

at -6',;C (Barford et al., JAOCS 40, 136). Epoxidatiou of 
oleoyl and linoleoyl esters of tetrahydrophthalyl alcohol and 
dioleyl and dilinoleyl tetrahydrophthalate was described (SchoL 
l~.ick et al., Ibld. 40, 229). A process was described for expoxi- 
d~tion of unsaturated fa t ty  compounds by treatment with per- 
carboxylic acids in tile presence of oxides of aluminum (Henkel 
and Cie, Brit. g6"5, 271). Aliphatic compounds were converted 
to epoxy acids by treatment with hydrogen peroxide in the 
presence of an alkanesulfonic acid (Silbert and Swern, U.S. 
3,079,81i). Tile thermal degradation of epoxy fa t ty  acids was 
studied (Suhara, Yukagaku 11, 473). An epoxidized vegetable 
oil was reacted with a 3-halocyclopentene in the presence of 
a Friedel-Crafts catalyst to produce a novel eyclopentenyl ether 
(Marcus and Pitzpatrick, U.S. 3,06g,255). Another patent de- 
scribed the products obtai~.~ed by reacting together polyols and 
epoxidized fat ty compounds at 65-170C (Groote and Cheng, 
U.S. 3,066,159). Esters of oxirane containing fa t ty  acids were 
produced by alcoholysis in the presence of an alkaline inter- 
esterification catalyst at temp below 125C (Kuester and Ohlson, 
U.S. 3,070,608). Pure hydroxy stearic acid in 50% yield was 
prepared from red oil by acetoxylation, deacetylation, distilla- 
tion, saponification, acidification and crystallization from hexane 
(Munns et al., JAOCS 40, 22). Hydroxy derivatives of un- 
decylenie acid from castor oil were prepared and evaluated 
for use in ester and alkyd formulations (P~ao and Aehaya, J .  
Sci. Ind. Res. ZlD (12), 446). A process was patented for 
preparing 10-hydroxydecanoic acid from rieinoleie acid (Fray 
et M., U.S. 3,08~,178). The preparation of hydroxy methyl 
linoleate by selective reduction of the hydroperoxide with so- 
dimn sulfite and the results of treating methyl linoleate with 
N-bromosuceinimide were reported (Dulog et al., Fette Seifen 
Anstrichmittel  64, 553). Addition of polar substituents to 
unsaturated fat ty acids or their methyl esters was found to 
iJ~_crease their absorption affinity sufficiently to permit separa- 
tion of bromo and hydroxy stearie acid derivatives and cis and 
trans-hydroxy isomers on silica gel columns (Sgoutas and Kum- 
merow, ffAOCS 40, 138). The addition of hydrogen halides to 
cyclopropenoid fa t ty  acids was investigate~] (Bailey et al., 
Ibid. 40, 69), and a procedure was described for quantitative 
determination of cyclopropenoid fat ty acids by addition of a 
molecule of HC1 at the cyclopropene ring (Magne e t a l . ,  Ibid. 
40, 716). 

The chemistry of ozonolysis of unsaturated fat ty acids and 
their derivatives was reviewed (Maggiolo, Ibid. 40, 161). 
Methyl azelaldehydate was prepared in 99.8% yield with 82.5% 
recovery by ozonolysis of commercial methyl oleate, separation 
of the aldehydate as the sodium bisulfite addition compound, 
regeneration with 10% sodium hydroxide and distillation 
(Miller e t a l . ,  Ibid.  40, 720). Aldehyde oils containing an 
average of one or two aldehyde groups/glyceride molecule 
were prepared by partial ozonization of soybean oil in ethyl 
acetate-methanol solvent, followed by catalytic reduction with 
palladium on charcoal in the presence of pyridine (Pryde et 
al., Ibid. 40, 497). The presence of pyridine in the methanol 
solvent during hydrogenation of methyl oleate ozonolysis prod- 
acts in the presence of palladium on charcoal was found to 
reduce the amt of dimethyl azelate by product, formed and to 
poison the catalyst for hydrogenation of olefinie unsaturation 
(Pryde etal . ,  J. Am. Chem. Soc. 8d, 3055). 

Butadieue was dimerized with sodium dispersion in tetra- 
hydrofuran in the presence of a catalytic amount of o-diphenyL 
benzene and the dlmer treated with carbon dioxide to form 
carboxylic acids (Hiraoka et M., Yul~agalcu lg,  335). A double 
decomposition soap process was patented in which ~he start ing 
material was a calcium soap of a fat ty acid dispersed in water 
(Olson, U.S. 3,07S,288). Alkali metal carboxylie acld salts of 
long chain faty acids and of a-sulfo fa t ty  acids were deter- 
mined by titration with HBr in glacial acetic acid using crystal 
violet as indicator (Haeberer and Naerker, JAOCS 40, 274). 
The thermal behaviour of tri-soaps, isopropoxide soaps and 
chloride soaps of aluminum was studied using a thermogravi- 
metric balance (Bat and 5'Iehrota, J. D~dian Chem. Soe. 40, 
(5), 359). 

Alcohols having potential industriaI value were prepared by 
selective sodium reduction of purified neem oll (Skellon e t a l . ,  
J. Set. Food Agr. 13, 639). Dio]s were synthesized by the ad- 
dition of ethylene oxide and propylene oxide to disodium octa- 
diene (Hiraoka e ta] . ,  :Yukagak~ i2,  343). The acid catalyzed 
addition of ethylene oxide to isomeric butyl alcohols was studied 
(Stockburger and Brandner, ,[AOCS 40, 590). Lauryl alcohol 
and 6-hydroxycaproic acid were prepared from ozonolysis prod- 
ucts of petroselenic acid and its ethyl ester by reduction with 
sodium borohydride (Fore et ah, Ibid 40, 30). The production 
and chemistry of Alfol alcohols was reviewed (Atwood, JAOCS 
40, 64). The construction and application of a multistage 
apparatus for zone refining of synthetic primary, normal al- 
cohols were described (Schildneeht et al., Fette Seifen Anstrich- 
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mittel  64, 493). A study of spreading and collapse phenomena 
in monotayers of pure fa t ty  alcohols showed the existence of 
hydrates of the alcohols (Brooks and Alexander, J. Phys. Ch~.m. 
66, 1851). Experiments on wave attenuation by fatty alcohols 
~ere reported and discussed in terms of theory (Goodrich, Ibid. 
66, 1858). Unsaturated gtyeeryl ethers isolated from the un- 
saponifiable fraction of end liver oil by a chromatographic 
method were shown to have high baeteriostatic activity (Era- 
merle and Engel, Fette Seifen Anstriehmittel  64, 813). 

New reactions involving the double bonds of unsaturate~l fats 
and oils were reviewed (Harwood, JAOCS 40, 204). Benzoic 
acid, phenols and eyelohexene were shown to add to oleic acid 
in the presence of methanesulfonic acid as catalyst solvent 
(Eisner, Ibid. 40, 594). Surface active clay minerals also were 
described as effective catalysts for phenolating fat ty acids 
(Barrett  and Goebel, U.S. 3,0?4,933). Addition of formaldehyde 
to oleic acid in acetic acid as solvent, using periodic acid as 
catalyst, led to formation of an ester of 3-octyl-4-hydroxy-5- 
carboxyhexyltetrahydropyran (or 3-heptyl-4-hydroxy-5-carboxy- 
heptyI-tetrahydropyran) and a mixture of 9- and i0-hydroxy- 
stearic acid (Hirai et al., Yukagaku  12, 201). Condensation of 
1-octadeeene with formaldehyde in acetic acid in the presence 
of periodic acid, followed by saponification, gave 1,3-nonadeca- 
diol, 3-pentadecatetrahydropyran-4 el and a mixture of oeta- 
deean-2-ol and octadecan-3-ol. No reaction occurred when water 
was present or in the absence of acetic acid (Hirai  et at., Ibid. 
12, 205). Methyl oleate was nitrated quantitatively at the 
double bond, using aeetyl nitrate as nitrating agent, to form 
isomeric nitro, acetoxynitro and ni~ro-ultrate derivatives. These 
compounds were then reduced to form methyl amino stearate 
(Malins and Houle, JAOCS 40, 43). Olefinie fat ty acid deriva- 
tives were phosphorylated with a phosphorus trichloride-alumi- 
sum chloride complex to form phosphlnic acid derivatives by 
addition off PO(OH) to a double bond (Jungermann e t a ] . ,  
Ibid. 40, 41). Oils sulfurized with SgJI~ were fractionated by 
absorption chromatography and extraction and their physical and 
chemical properties examined (Schiemann e ta l . ,  g I  F A T I P E C  
Congress, I962, 214). Petroleum ether extracts of alkylbenzcne- 
sulfonates were found to contain a hydrophob-c fraction in the 
~nsulfonated oil portion (Shoji and Majima, JAOCS 40, 1701. 

Amides of ricinoleic acid and related hydroxylated compounds 
were synthesized and characterized (Applc~hite e ta l . ,  Ibid. 40, 
101). Gas chromatographic analysis of fatty acid amides was 
accomplished by converting them to nitriles directly on the 
column (Metcalf e ta l . ,  J.  Gas Chromatog. 1, (5), 32). Amides 
were prepared by adding an ester of a higher fatty acid to a 
secondary dihydroxyalkyl amine at a temp of 200-280F under 
nonvaeuum conditions in the presence of a relatively high 
level of an alkali metal catalyst (Lamberti  and McCrimlisk, 
U.S, 3,t07,2581. hr-monooleoyl derivatives of fat ty acid amides 
were described as minor components of a plastic composition 
(Clark and HilI, U.S. 3,I04,222). Mixfures of aliphatie nitriles 
prepared from palmitic, oleie, stearin and coconut fat ty acids 
were analyzed by vapor phase chromatography (Pokorny and 
Zeman, Papers of the Inst.  of Chem. Teeh. Prag.~e 4 I f ,  255). 
Bis-cyanoethylation of fa t ty  amines was found to take place 
readily in polar solvents, but in the absence of solvent or in the 
presence of nonpolar solvents the reaction was slow or only 
the monocyanoethylation product formed. :Reactions investi- 
gated included the synthesis of bis-cyanoethylcetylamine (At- 
lanai and Suite, Yukagaku 12, 154) and bis-cyanoethyl hexyL 
amine (Nitana and Kawamura, Ibid. 12, 210). The use of fat ty 
acid derivatives in urethane polymers was reviewed (Goldblatt 
and Lyon, JAOCS 49, 157). A method was described for de- 
termination of primary, secondary and tertiary amines by 
spectrophotometric measurement of the yellow complex these 
amines form with methyl orange (Silverstein, Anal. Chem. 35, 
154). A study of the preparation of t-amine oxides showed that 
max yields are obtained by hydrogen peroxide oxidation in 
water (Hoh et ah, JAOCS 40, 268). In the reaction of tertiary 
amines with epichlorohydrin to form quaternary ammonium 
compounds, oxirane rings were formed only when the initial 
reaction products were further treated with sodium hydroxide 
(Nitanai et al., Yulcagalcu I2, 29). Quaternary ammonium 
compounds were subjected to gas chromatographic analysis on 
strongly alkaline columns without obtalnin~ any evide~ee for 
the expected :Hoffman degradation (MatcaIfe et aI., JAOCS 40, 

N[agnesium oxide deposited on an inert carrier was used as 
catalyst for the thermal decarboxylation of fa t ty  acids to form 
l~etones (I-Iammerberg and Chesrown, U.S. 3,075,016). The ad- 
duct formed by reaction of an anhydride of a polybasic 
aromatic acid with a hydroxyl group of a fa t ty  acid ester 
contair.ing at least two OH groups was patented (Matt, U.S. 
3,098,051). Chlorides of linolenic acid, the eleostearic acids 
and parinaric aeld were prepared using phosgene and pyridine 
with apwopriate  solvents (Kaufmann and Gulinsky, Forte 
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Seifen Anstrichmittel 64, 599). Aliphatic and ~ome aromatic 
acid chlorides were treated with ethyl aluminmmsesquichloride 
in atiphatie hydrocarbons as solvent to form the ethyl ketones 
in yields of 80-85% (Bertsch and Reinheckel, Fette Seifen 
Anstrichmi~te~ 64, $811. The halogenation of fats and oi3s to 
form fluorinated derivatives, reactive intermediates and prod- 
nets which can be dehydrohalogeuated to produce more highly 
unsaturated fats was reviewed (Sonntag, JAOCS 40, 199). 

FATTY lYIATERIALS USED IN TEXTILE AND PAPER 
TREATMENT, WATER-PR00FERS, CORROSION 

INItIBITORS, WAXES, DEFOAI~ERS, WELL~ 
DRILLING FLUIDS, INCENDIARY 
PREPARATIONS, AGRICULTURAL 

AND MISCELLANEOUS 
Sulfonated oils used in the textile and tanning industries 

~ere reviewed (Farran,  Lipidos 22, (dabones), 2). Quaternary 
anlmouimn salts containing various anions were obtained by 
reacting the corresponding amine salt with ethylene oxide and 
their properties of surface tension, wettability, antistatic ef- 
if.el and their adsorption by various kinds of textile materhd 
were tested (Yamamoto e ta l . ,  Yld~agak.u 11, 646). Alkylated 
polyvinyl alcohols obtained by solution polymerization of vinyl 
acetate with C-8, C-12, C-16 and (?-18 alcohols were shown to 
have excellent restraining effect for vat color ar.d the migration 
of sulfide color (Konishi et al., Yitk, agak~ 12, 37). 

A hard ester wax was prepared by esterifying an oxyalkylated 
polyhydrie alcohol with an aliphatic long ctmin earboxylic acid 
(Kaupp and Thalhofer, U.S. 3,062,67i). Esters of trimesic 
acid, trimellitie acid and related compounds, suecJnic anhy- 
dride and a monoglyceride of a fatty acid were patented as 
smear resistant waxes (Broadhead, U.S. 3,106,538). The pro- 
duction of wool grease, a wax composed ef ester of higher 
fatty acids with higher fat ty alcohols, w~s reviewed (Goode, 
JAOCS 40 (21, 4X). 

Vat residues from soap making were suggested as raw ma- 
terials for preparntio~ of potash soaps (Gromakovskii, Maslob. 
Zhir. Prom., 29 (1), 38). Reviews discussed the problems of the 
Italian olive oil industry (Coppa-Zuccari, Gras~  y Aceites 
(Neville, Spain) I3, 253); the olive tree and olive oil as 
major factors in the economy of Spanish agriculture (Morales, 
Ibid. 14, 161; and the place of oilseeds in indian economy 
(Patel and l~amakrishna I~ao, Indian Oilzeeds J. 6, 67). Loca- 
tion of uranium deposits by analyzing the waste liqmds from 
olive oil mills was suggested (5[artinez e ta l . ,  Grasc.s y Ae:ites 
(Seville, Spain) 13, 165). In a preliminary note on measure- 
ment of the theological properties of ground olive pastes it was 
noted that addition of coconut fat ty acid diethsnol am'des in- 
creases the consistency of the pastes (Brabender et aI., Ibid. 
13, 197). 

~ice bra~ o~Is obtained by expression and by solvent extrac- 
tion were compared (Takeshita and Sho,~i, Y~dvagaku i1, 101), 
selective extraction of adsorbed components by a methanol-acid 
system was described (Takeshita and Shoji, Ibid. 11, 113) and 
decolorization methods were evaluated (Takeshita and Shojl, 
Ibid. I1, 162). I~eviews of the production, composition and uses 
of specific oils included: Palm oil (Lonein and Jacobsberg, 
JAOCS 40 (6), 18A); menhaden fish oil (Lane and Kriegel~ 
Ibid. 40 ( l ) ,  hA);  peanut oil (Lambou et al., Ibid. 40 (121, 
4A) ; cottonseed oil (Decossas e ta l . ,  Ibid. 40 (~), 4A) ; rubber 
seed oil (Azeimoddin and Thirunmla, Rubber Board Bulletin 6, 
(2), 1) ;  tallow (~Ioulin, :Roy. Franc. Corps Gras" 9, 6011. 

The preparation and properties of vinyl monomers containing 
saturated or unsaturated fat ty radicals were reviewed Teeter, 
JAOCS 40, 1431. Dipentene was found to be an effective chain 
transfer agent in the styrenation of fa t ty  vinyl ether polymers 
of unsaturated fa t ty  alcohols (Gast e t a l . ,  Ibid 40, 88). A 
programmed temperature gas chromatography procedure for 
separating 1-olefins ranging in chain length from C-8 to C-18 
was described (Poe and Kaelble, Ibid. 40, 347). A method was 
patented for fat  liquoring skins and leather with an aqueous 
composition including the reaction product of epoxidized esters 
of higher fat ty acids and alcohols with polybasic inorganic acids 
(Plapper and Dieckelmann, U.S. 3,101,238). Vegetable oil and 
a water dispersible polyuronide were iisted as active components 
of a patented oil emulsloa composition whidt could be extruded 
into a precipitating bath in form filaments, ribbons or sheets 
(Schram, U.S. $,035,015). 

A process for encapsulation of finely divided lipophilic ma- 
terial comprised preparing a dispersion of fat ty material in an 
aqueous solution of a styrene maleic anhydride eopolymer, add- 
ing an insolubilizing salt until clouding occurred, adjusting the 
pH of the mixture to obtain an opacity in the mantle and sepa- 
rating the resulting capsule3 from the aqueous liquid (Jensen 
and Wagner, U.S. 3,069,370). Small amt of fat ty acids (or 
fats or oils) and an oleoohilic petroleum sulfonate were in- 
eluded in a patented formulation of a hydraulic cement (Harris, 
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U.S. 3,097,955). A nlethod was described for sweetening fa t ty  
aeld soil contaminated dry cleaners '  solvents by preferentially 
adsorbing fa t ty  acid from the medium with particulate hydrated 
cale!uin silicate (Riede, U.S. 3,099,626). 

FATTY MATERIAL IN LLIBRICATION, 
METALWORKING AND TEXTILE OILING 

Patents  were issued for preparing a calcium salt-calcium 
soap grease by a shearing process (Roach and Crookshank, 
U.S. 3,068,I75) ; for a grease conlposition composed of calcium 
salts of fa t ty  acid having 1-3 carbon atoms, calcium soaps of 
fa t ty  acids and hydroxy fa t ty  fa t ty  acids having 12-18 carbon 
atoms and small amt of an estolide of an hydroxy fa t ty  acid 
having 10-24 carbon atoms (Pelion and Odel, U.S. 3,068,174) ; 
and for an extreme pressure calcium base grease thickened with 
17-30% by wt of a calcium soap-calcium salt complex contain- 
ing esters and calcium acid salts of a low inol wt fa t ty  acid 
and of a high mol wt fa t ty  acid (Roach and Jordan,  U.S. 
3,068,I73). Another lubricant coinposition was described as con- 
raining alkaline earth metal salts of acetic acid and alkaline 
earth metal soaps of C-14 to C-30 fa t ty  acids (Morway, U.S. 
3 ,07?/50) .  To prevent age hardening, a small unit of an 
aeetoxy subst i tuted fa t ty  acid, ester or triglyceride was included 
in a lime soap lubricant grease composition (Swenson and 
Zajae, U.S. 3,100,i93). A soap-salt thickener for a lubricating 
oil composition comprised alkaline earth metal salts of C-2 
to C 4 fa t ty  acids and elaidie acid (Morway, U.S. :'?,098,822). 
t n  a second formulation an alkgline earth metal soap of tall 
oil was used in place of the soap of elaidie acid (Morway, U.S. 
3,098,823). Improved wear characteristics of a lubricant were 
obtained by i r radiat ing the mixture for a time sufficient for 
the absorption of 24 megareps radiation (Ambrose and Traut- 
man, U.S. 3,100,185). Up to 3% of a hindered phenol was 
included in a lubricant composition (Morway, U.S. 3,107,220). 
Applications of lanolin, wool grease alcohols and ethoxylated 
lanolin in rust preventive compositions, strippable coatings, 
putty, print ing inks and paints  were reviewed (Clark and 
Kitchen, Paint  Manuf.  32 (No. 1), 9; (No. 2), 55). 

P R O D U C T S  ( E X C E P T I N G  D E T E R G E N T S )  

DRYING OILS, PAINTS, RESINS AND PLASTICIZERS 

Specific Oils: Source, Composition, Properties 
Data on the linolelc and linolenic acid contents of a nmnber 

of different vegetable oils were collected (Blattn,6 and Manous- 
kora, Nahrnng 1962, 332). A review discussed the composition 
and principal applications of soybean oil (Ramos, Grases y 
Aeeitcs 14, 122). A process for extracting oi1 from vegetable 
seeds such as soybeans, rape seeds and cotton seeds involved 
treat ing the crushed seeds with a substance such as boric acid, 
potassium carbonate, sodimn hydroxide, potassium hydroxide 
or calcium hydroxide capable of gelatinizing the proteins in 
the seeds (Nanatane,  Jap. 10,163/62). Studies on sunflower 
oil included the development of a rapid extraetlon method fro. 
determining the oil content of seeds (Costanzo and Sameh, 
Rev. Agr. Grasas y Aceites 3, 57), demonstration of a poor 
correlation between oil content and percentage of kernel in 
the seed (Costanzo and Mayino, Ibid., 109), and determination 
of differences in the analytical values and compositions of oils 
from different regions of Bulgaria  (Rankov et al., Izv. Inst .  
Obsta. i Neorg. Khimiya i Org. Khimiya,  B A B  g, 193). Smooth 
rolls were preferable to Bauer-type disc dehullers for dehulling 
of safflower seeds. Dehulling was more sat isfactory at 6% mois- 
ture than at higher and lower moisture levels (Ahmed et al., 
Indian Oil Seeds J. I5 (5), 6). Changes in the lipid classes 
in Raja  flax and Indian safflower seeds as the plants matured 
were followed. Triglyeerides increased and phospholipids de- 
creased with increasing matur i ty  (McKilliean and Sims, JAOCS 
40, 108). The physical and chemical properties of a linseed oil 
from the seed of a linen flax were similar to those of an oil 
from flax seed grown for its oil content (Alexa and Caraculacu, 
Studii  Care. et Sti. Chim., Iassy i2,  137). Side reactions taking 
place on the vacuum distillation of linseed acids were studied. 
Refluxing of the acids apparently caused formation of acid 
anhydrides (Yoshitoml et al., Yukagakm 1~, 399). Occurenee, 
isolation, eomposltlon and properties of isano oil were smn- 
marized (Pouliquen, Peint. Pig. Vernis 38 (2),  69; (3), 129). 
A review of current research on tung oil in the U.S. and 
Argentina discussed thermopolymerization of elaeostearie es- 
ters, production of a water-soluble oil by reaction with fumaric 
acid, catalytic air blowing to improve film properties, eopoly- 
merization of the air-blown oil with styrene and epoxidation 
(Austin,  Paint  Ind. Mug. 77 (9), 23). Reviews covered the 
production of tall oil and its fa t ty  acid and rosin components 
(Paint  Tech. 26 (5), 26; Asche, Farbe u. LacIc 63 (7), 448; 

(8), 518). The following derivatives of castor oil were prepared 
in order to study their use in alkyd resins; undecylenic alcohol, 
dihydroxyundecane, tr ihydroxyundecane arid the monoglyceride 
of undeeylenic acid (Subbaroa and Achaya, J. Set. Ind. Res. 
2[D (12), 446). The seed oil of hops was extracted and ana- 
lyzed. I t  contained a total of 80% of linoleic, linolenie and 
6,9,12-oetadecatrienoie acids. Hemp seed oil contained 73% of 
tile first two of these acids but only a trace of the third 
(Roberts, Chem. Ind. (London) 1963, 608). The properties of 
the oil of katalpa, a Russian plant, were compared with those 
of linseed and tung oils. Use of katalpa oil in alkyd resins 
was suggested (Vodnya et al., Lakokras. Mat. 7962 (5), 78). 

The seeds of Astragalus sinicus contained 5.9% of an oil 
whose iodine value (I.V.) was 129.6 and which contained 73.7% 
of unsatura ted acids (oleic, linoleic and linolenie) (Ueno and 
Hamada,  Yukagaku 12, 358). The seeds of purple passion 
frui t  (Passiflora edulis, Sims) contained 23.8% of a semi- 
drying oil (Pruthi ,  Indian. Oil Soap J. 28 (3),  55). The fa t ty  
acids from chloroplasts of Spinacia oleraeae contained over 
70% of polyenoie acids, ,'t. high proportion of which were 
hexadeeatrienoic (Debuch, Ezperientia t8 ,  61). a-eleostearic 
acid was found in the oil of Valerianaeeae, in certain species 
of Rosaceae and in Mo~nordica charantia. The oil of Momordica 
balsamina was a convenient source of punieic acid. Other menl- 
bars of this family contained no conjugated acids. A new iso- 
mer of a-eleostearic acid was the major  acid in the oil of 
Catalpa ovals (Hopkins and Chisholm, Review of the National 
Research Council, Canada No. 6816, 102). This acid was trans- 
9,trans-ll,cis-13-octadec~trienoic acid. I t  was also present to 
the extent of 18% in the seed oil of ChiIopsis linearis along 
with 5-10% of 10,12-octadeeadienoic acid (Hopkins and Chis- 
hohn, Chem. Ind. (London) 196Z, 2064). The seed oil of 
Jacaranda mimosifolia D. Do~ contained eis-8,trans-lO,eis-12- 
octadecatrienoic acid (Chisholm and Hopkins, J. Org. Chem. 
27, 3137). The major  acid (43 and 57%, respectively) in 
the seed oils of Comandra pallida A. PC. and Osyri~ alba L. 
was an acetylenie acid, probably trans-lI-octadecen-9-ynoic 
(ximenynie) (Mikolajczak et al., JAOCS 40, 342). A new 
hydroxy fa t ty  acid, 12-hydroxy-cis-9,cis-15-octadecadienoie acid, 
was found as a major  constituent of the seed oil of Lesquerella 
dens~pila and was named densipolie acid (Smith et al., J. Org. 
Chem. ~7, 3112). A study of the fa t ty  acids in matur ing  
Vernonia anthelmintica (L.) Willd. showed a high conch of 
(+) threo-12,13-dihydroxy-cis-9-octadecenoic acid, a probable 
precursor of epoxyoleie (vernolic) acid, at an intermediate 
stage (Miwa et al., JAOCS gO, 225). The seeds contained 
enzymes which became active Ollly af ter  the seed was ground. 
If  the enzymes were deactivated, an oil rich in trivernolin was 
obtained. I f  the enzymes were not deactivated, the oil under- 
went changes which were due, at least in part,  to the forma- 
tion of dihydroxyoleie acid (Scott et al., Ibid., 587). A num- 
ber of Vernonia seeds were found to have oil contents ranging 
from 1.6-26.9%, cohen of oxygenated acids (mainly epoxy- 
oleic) in the oils ranging from 8-90% (Badami and Gunstone, 
J. Sci. Food Agr. 14, 481). 

The manufacture  of fish oil and fish meal was reviewed 
(Brenner, Ray. Arg. Grasas y Aeeites 5, 13). Nuclear magnetic 
resonance studies indicated that  the double bonds of highly 
unsatura ted fish methyl esters had the divinylmethane ar- 
rangement rather than divinylethane and that  the double bond 
far thest  from the ester group was in the 2,3-position from the 
end of the carbon chain (Hashimoto et al., JAOCS dO, 124). 
A review covered the source, production methods, composition 
and use of menhaden oil (Lane and Kriegel, Ibid. (1), supp. 
4). A method for obtaining doeosahexaenoie acid fronl men- 
haden acids involved fractional molecular distillation of the 
methyl ester followed by urea adduct formation (Stout, Ibid. 
~(?, 40). The compositions of the oils from skipper (Ito and 
Yukuzumi, Yukagalc~, i2,  272), sardine, cuttlefish, oil-flatfish 
(Cynopsetta dubia), goby, tunny, swordfish, cod-liver and 
shark-liver were determined. Although the relative percentages 
of the various acids varied depending upon the source of the 
oil, the same acids were found in all cases. No acids charac- 
teristic of a specifc kind of fish were found (Ibid., 278). 
The oils of ha.If-beak, Pagrosumus .major, Harengula zunasi 
and Saurida argeyrophaue had I.V. of 160.4, 164.4, 168.1 and 
195.4, respectively (Ueno and Ham~dg, Ibid.  11, 526, 630). 
Isolation and degradation of the highly unsaturated] fa t ty  
acids of kelp bass, Paralablax clathratus, following injection 
of methyl ]inolenate-l-C ~* led to the deduction of a probable 
route for the conversion of linolenic aeld into the highly un- 
saturated acids (Kayama et al., JAOCS 40, 499). 

The Drying Process; Autoxidation 
A review covered the theories of autoxidation of monoun- 

saturated fa t ty  acids and esters (Skellon and Wharry,  Chem. 
Ind. (London) 1962, 929). The role of metallic driers in both 
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the drying and aging of films was studied (Myers, Off. Dig. 34 
(449), 575). 

The induction period in the oxidation at 100C of linseed and 
soybean oils was decreased by the removal of phosphatides 
and tocopherols and completely eliminated by small additions 
of the ordinary lead, manganese or cobalt driers (Tech. Notes 
(British Oil and Cake Mills) 45, 1 p.). The drying of linseed 
oil was accelerated by subjecting the oil to a previous partial 
oxidation to destroy antioxidants and to form peroxides. The 
greatest decrease in drying time corresponded to the oxidation 
stage at which the peroxide content reached a maximum. The 
drying rate was dependent not only upon the peroxide concn, 
but also upon the rate of oxygen introduced during the oxida- 
tion stage (Pokorn~, Papers of the Inst.  of  Chem. Tech., 
Prague 4-II, 223). The autoxidation of blown linseed oils pro- 
ceeded as a first order reaction. Their peroxide content was 
so high that there was not a sufficient amt of oxidizable fat ty 
acids present to utilize the ability of hydroperoxides to start 
a chain reaction. I f  the blown oils were heated to decompose 
peroxides, their autoxidation then started at a low rate and 
proceeded by an autocatalytic second order reaction, reverting 
again to first order after a sufficient amt of peroxides had 
been formed (Ibid. 3, 261). Color changes of linseed oil dur- 
ing autoxidation were studied. The optical density at 450 m# 
first increased, then fell at the end of the induction period 
to a value below that of the original oil, then increased O51 
further oxidation (Ibid. 4-I, 205). The drying of raw dimor- 
photheca oil (Dimorphotheca aurantiaca), which was highly in- 
hibited, was accelerated if the oil were heat processed (Rheineck 
and Sobol, Paint  Tech. 27 (5), 18). 

The carbonyl compounds in autexldized sahnon oil included 
C~-C~ alkanals, C~-C~2 alk-2-enals and C~-C~o alka-2,4-dienals 
(Wyatt  and Day, J. Food Sci. 28, 305). Studies were made on 
the geometric configuration of the double bonds and on the 
content of conjugated double bonds, hydroperoxides and dihy- 
droperoxides, and carbonyl compounds in peroxide cone from 
the autoxidation of methyl esters of highly unsaturated acids 
derived from cuttlefish oil. The reactions included the autoxi- 
dation of methyl eicosapentaenoate (Fukuzumi et al., Yukagaku 
12, 89) and methyl docosapolyenoate (Ibid., 348) at 0-2C in 
the dark, methyl docosahexaenoate (Ibid., 351) at 33-35C in 
the dark and methyl esters of mixed highly unsaturated acids 
(Ibid., 392, 396) by blowing at 35C in sunlight. 

Products Formed Via Double Bond Changes 

A symposium paper on the chemical modification of oils 
discussed the addition of maleic anhydride to unsaturated acids, 
the Diels-Alder reaction of conjugated polyunsaturated acids, 
the dimerization of dienoic acids and increasing the unsatura- 
tion of oils by elimination reactions (Harwood, JAOCS dO, 
204). The production of fractions with increased unsaturation 
from linseed, safflower and rice bran oils by urea adduct forma- 
tion was studied. A linoleic acid of 86% purity was obtained 
from safflower acids (Yoshitomi, Yulcagaku 11, 641). 

IS01~IERIZATION. ]~y nitrous acid isomerization of a linoleic 
acid cone from safflower acids 9-trans,12-trans-octa-decadienoic 
acid was obtained (Harlow et al., JAOCS 4(~, 505). Studies of 
the selenium or nitrous acid isomerizatlon products of oleie, 
linoleic and linolenie acids indicated that the equilibrium mix- 
tures contained 75-80% of trans double bonds (Litchfield et 
al., Ibid., 553). When cuttlefish methyl esters were heated at 
200-250C, cis-vis-trans and then trans-cis-trans triene com- 
pounds were formed, which then underwent inter- and intra- 
molecular cyclization (Miyakawa and I~omizu, Fette Seifen 
Anstriehmitte~ 64, 593). The alkali fusion of unsaturated fat ty 
acids was reviewed (Vasquez, Grasas y Aeeites 14, 66). Lipid 
C~s saturated monobasie acids containing a ring structure (cy- 
clic acids) are formed by heating linseed oil in ethylene glycol 
in the presence of sodium hydroxide, followed by distillation 
and hydrogenation of the resulting fa t ty  acid monomers. A 
study of reaction conditions showed that  yields were improved 
by using higher solvent ratios, higher percentages of sodium 
hydroxide catalyst and using diethylene glycol as the solvent 
(Eisenhauer, JAOCS 40, 129). Yields were also improved by 
using water-free starting materials and using the monosodium 
derivative of ethylene glycol as the catalyst (Friedrich et al., 
Ibid., 584). 

DEHYDI%ATION AND DEHYDI~OItALOGENATION. Dehydrated dl- 
morphotheca oil, prepared similarly to dehydrated castor oil, 
dried rapidly (Rheineck and Sobol, Paint  Tech. 27 (5), 18). A 
review on halogenation in fat  technology referred to drying 
oils prepared by the polychlorination of fa t ty  acids followed 
by dehydrochlorination to produce highly unsaturated acids 
(Sonntag, JAOCS 40, 199). 

POLYMERIZATION, The manufacture and uses of dlmerized 
fa t ty  acids were reviewed (Byrne, Off. Dig. 34 (445), 229; 
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Paint  Tech. 26 (3), 28; Van Yeersen, Riv. Ital. Sostanze Grasse, 
10, 517). Thermodimerlzation of the geometric isomers of 
methyl linoleate was studied. I t  was concluded that the dimer 
had a six membered ring formed by the Diels-Alder reaction 
of the conjugated trans-trans isomer with the nonconjugated 
trans isomer (Nagano and Tanaka, Yukagaku 11, 119). Heist- 
ing glyceryl-l-nlonoeleostearate at 200-270C produced mostly 
dimer (deKuek et al., Rev. Arg. Grasa.s y Aceites 4, 3). Using 
various methods of fractionation and analysis the compositions 
of thermally polymerized vegetable oils (Fedeli et al., Fette 
Seifen Anstrichimttel  65, 402), including a soybean stand oil 
(Capella et al., Chim. e l 'Ind. 43, 1004) and two heat-bodied 
linseed oils (Gast et ah, JAOCS ~0, 287), were studied. 

Difficulties in the use of isano oil in the varnish industry 
were discussed. Because of the high reactivity of the oil it 
had to be heat processed below 200C. The heat processing of 
4:1 linseed oil-isano oil mixtures at 250C was studied (Priester, 
Farbe ~. Lack 6~' (12), 879). Poiymerized tall oil was prepared 
by heating the oil at 50-200C in the presence of H2SO~ and 
clay (Zenkoku Nosen Kogyo Nogyo Coop. Union, Jap. 10,165/ 
62). Unsaturated fa t ty  acids were polymerized by heating in 
the presence of a surface-active cryst:dline clay mineral, water 
and a small amt of a nitrogen compound capable of forming an 
ammonium soap (Myers et al., U.S. 3,076,003). Another proc- 
ess consisted of polymerization at 260-34DC at steam pressures 
above 40 psi, then continued polymerization at 180-200C in the 
presence of water and a crystalline clay mineral (Goebel, U.S. 
3,1~0,784). In a similar process the first stage of polymeriza- 
tion was carried out in the presence of a Friedel-Crafts cata- 
lyst, and the second stage, during which the acid number of 
the polymer increased, was carried out at 180-260C (Barrett  
and Goebel, U.S. 3,097,220). A good surface coating material 
was obtained from tobacco seed acids by beating at 240-29~;C 
in the presence of 2% of boric acid using tctralin as an azeo- 
tropic solvent (Annual Report (Hyderabad Reg. Res. Lab.) 
196"0-61, 15). A review covered the preparation, properties and 
uses of fa t ty  a-olefins capable of polymerization by vinyl-type 
mechanisms (Teeter, JAOCS 40, 143). 

DIELS-ALDEI% REACTIONS. The use of the Diels-Alder reaction 
for analysis, structure research and preparative work in the 
field of fats was reviewed (Kaufmann, ~Vette Seifen Anstrich- 
mittel  64, 1115). Addition of ethylene, propylenc, butylene and 
acetylene to the conjugated systems in fatty methyl esters and 
triglyceride oils were carried out at high temp and pressure. 
The adducts were dehydrogenated to yield aromatic compounds 
(Kaufmann and Buscher, Ibid. 65, 105; ]Farbe u. Lack 68 (]2) ,  
880). The film-forming properties of sunflower oil and of sun- 
flower oil aleoholyzed with pentaerythritol were improved by 
treating the oils with maleic anhydride vapor present in the 
contact gasses obtained during the manufacture of the anhy- 
dride (Moskaleva, USSR 141,239 ; Russian P~:.tent Abs. 30 A / B ,  
Gp. 1, p. 2). Film forming materials were nlade from tall ell 
by copolymerization with cyclopentadiene (Subbotin, La~'okras. 
Mat. 1962 (5), 27). 

OXIDATIOlq; SULPUI~IZATION. Unsaturated aldehyde oils con- 
taining 1 or 2 aldehyde groups/glyceride molecule were ob- 
tained by partial ozonization of soybean oil, followed by hy- 
drogenation (Pryde et al., JAGCS ~0, 497). The reaction of 
$2C1~ with oils was studied. Phenolic resln-oil varnishes were 
prepared using fractions of the sulfurized oils (Schiemann et 
al., V I  I; 'ATIPEC Congress 1962, 214). 

Products Formed Via Carboxyl Reactions 

:ESTERS ~VITI~ POLYHYDRIC ALCOHOLS; ALKYD RESINS. A 
study of the glycerolysis of linseed oil at 235C showed that  
equilibrium was reached in about I hr (Rybicka, Chem. Ind. 
(London) 1962, 1947). The alcoholysis of linseed oil with 
pentaerythritol at 200C was investigated and the products were 
compared to those obtained by alcoholysis at 220-250C (Thuri- 
aux, V I  F A T I P E C  Congress 7962, 59). Reviews covered the 
preparation and properties of oleoresinous and alkyd enamels 
(Long, Irish Painter ~. Decorator 1 (4), 9, 2]) and the use 
of linolelc acid in alkyd resins (3Iestre, Lipidos 22, 38, 69). A 
manufacturer 's  brochure discussed the use of fat ty acids, in- 
cluding dehydrated castor acids sad dimeric acids, in alkyds 
(Tech. Ball. (Wolf Ltd.) J962 (2) (2nd ed.), 25 pp.). Com- 
binations of starting materials described in patented composi- 
tions included triethylene glycol, trimethylolethane or tri- 
methylolpropane and a mixture of dimer and trimer acids 
(LeBras and Park, U.S. 3,068, 254) ; trimellitic or hemilnellitic 
acid or anhydride, a polyalkylene glycol monoalkyl ether, a 
polyunsaturated fa t ty  alcohol, a drying oil, a polyhydrle alcohol 
and phthalic acid or anhydride (Broadhead, U.S. 3,066,i08); 
a polyester of rosin, a glycol and fumarlc or maleic acid and 
a material from the group consisting of tung oil, tung acids, 
tung methyl esters, blown tung methyl esters and allyl eleo- 
stearate (Root, U.S. 3,092,596). Non-drying alkyds suitable 
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for baked finishes were prepared using the glyeldyl esters of 
synthetic saturated fa t ty  acids (Ooppel et al., Farbe u. Lacl," 
69,181).  A wax 5, solid resin ~xas prepared from trimesic, trimel- 
litie or hemimellitie acid or anhydride, a saturated fa t ty  mono- 
glyceride and suecinie anhydride (Broadhead, U.S. 3,106,538). 

ESTERS WITII ~'NSATUg~kTED ALC0,tt0LS, /~k review covered the 
preparation, properties and uses of vinyl and allyl esters of 
saturated or unsa tura ted  fa t ty  acids, which are capable of poly- 
merization or copolymerizatio;t (Teeter, JAOCS 40, 143). The 
enmlsion polymerization of vinyl stearate was studied and the 
quantitative theory of emulsion polymerization was critically 
examined (Par ts  and Morse, J. Oil Color Chemists' Assoc. 45 
(9), 648). 

Products Formed Via Epoxide Reactions 

Products obtained from the reaction of expoxidized fa t ty  
oils, fa t ty  acids or their derivatives with oxyalkylated polyols 
~xere described (DeGroote and Cheng, U.S. 3,066",159). Epox- 
idized vegetable oils reacted with a 3-haloeyelopentene in the 
presence of a Friedel Crafts  catalyst (Marcus and Fitzpatrick, 
U.S. 3,068,225). Free carboxyl groups in liquid coating com- 
positions were eliminated by heating the material  at 170-240C 
with an el)oxldized fa t ty  oil (Chatfield, U.S. 3,086,949). Resins 
obtained by the phthalie anhydride cure of epoxidized tetra- 
hydrophthalyl dioleate and dilinoleate and of epoxidized dioleyl 
and dilinoleyl tetrahydrophthalate  were compared with the 
resins obtained by the phthalic anhydride cure of the cor- 
responding hexahydrophthalyl attd hexahydrophthalate deriva- 
tives. The tetrahydro resins had higher heat distortion temp 
ttmn did the hexahydro resins (Scholnick et aI., JAOCS gO, 
229). The changes undergone by epoxy fa t ty  acids and their 
derivatives when heated in nitrogen at temp up to 150C were 
studied. Solid epoxy compounds became liquid upon losing ca. 
20% of their oxirane oxygen. The loss of 70% of oxirane oxy- 
gen caused Relation (Suhara, Y~kaga)u  11, 473). 

Products Formed Via Hydroxyl  Reactions 

E s ~ g s  AND E'rHERS. Drying oils having secondary hydroxyl 
groups on unsatura ted f a t ty  chains were improved by reaction 
with beta-propiolactone (Bortnek and Vend, U.S. 3,059,002). 
Fa t ty  esters containing two hydroxyl groups, at least one of 
which was on the fa t ty  chain, were esterified with the anhydride 
of an aromatic polybasie (at least tribasic) acid (Matt ,  U.S. 
3,098,051). Oxyethy!ated castor oil (15-45 moles of ethylene 
oxide) was esterified with a polyearboxylie aeld (Kirkpatrick 
et al., U.S. 3,061,620). A review covered the preparation, 
properties and uses of vinsq ethers, allyl ethers, and acrylic 
esters of f a t ty  alcohols, which were capable of polymerization 
or eopolymerization (Teeter, JAOCS gO, 143). Copolyiners 
and terpolymers of vinyl ethers of linseed conjugated alcohols 
were evaluated as various types of protective coatil~gs. They 
showed promise as baking finishes (Dent et al., JAOCS 40, 
713). Fa t ty  vinyl ethers were treated with styrene in dipentene. 
The products, evaluated as baking finishes, were more alkali- 
resistant  than those prepared in aromatic solvents (Gast et al., 
Ibid., 88). 

URETHANES. A review covered the chemistry of polyurethanes 
and of the use of fa ts  dud fa t  derivatives in these products 
(Goldblatt and Lyon, Ibid., 157). Another review described the 
properties of urethane oils, for which the term " u r a l k y d s "  
was proposed (Wells and Hixenbaugh,  Am. Paint  J. 46 (47), 
88). Castor oil was treated with an organic polyisocyanate 
in the presence of an organotin catalyst  (Hostett ler  and Cox, 
U.S. 3,084,177). A cellular product was prepared by the reac- 
tion of an alkyd resin, a polyhydrie alcohol and an aromatic 
polyisoeyanate, the resin and the alcohol containing small amt 
of water (Simon and Thomas, U.S. 3,106,537). 

Drying Oil-Resin Combinations 

A number of products were described whlch consisted of mix- 
tures or reaction products of drying oil derivatives with other 
resins. These products included the reaction product of a poly- 
eyclopentadiene with an oil-modified alkyd resin (Dissen, U.S. 
3,083,927); varnishes prepared from phenolic resins and di- 
morphotheea oil (which were equivalent to tung oil varnishes) 
(Rheineek and Sobol, Paint  Tech. ~7 (5),  18); a heat-curable 
alkyd-amino resin combination catalyzed by a monoester of 
oxalic acid (Moffett and Walus, U.S. 3,~02,866); a mixture 
of a f a t ty  glyeidyl ester and a cellulose ester (Clark, U.S. 
3,066,033); and the product of the reaction of drying oils or 
acids with formaldehyde-treated rosin (Annual Report (Hy- 
derabad Reg. Res. Lab.) 1960-61, 17). Epoxy resin-drying oil 
combinations included the reaction product of dehydrated castor 
or tall ell acids, tung acids or methyl esters and an epoxy resin 
(Ooldblatt and Hopper, U.S. 3,079,354); a tin coating com- 
position composed dehydrated castor and soy fa t ty  acids, 

styrene and epoxy resin (Tsurumi and Matsi, J. Jap. See. Col. 
Mat. 35 (1), 13) ; a corrosion inhibiting metal coating formed 
by adding an epoxy resin to a rice oil-polyfunctional amine 
reaction product (Meigs, U.S. 3,099,634); and a solventless 
varnish consisting of an oil-modified alkyd resin and an epoxy 
compound dissolved in a vinyl or allyl monomer (Meidensha 
Electric Mfg. Co., Jap. 2976/6"g). 

Water-Dispersible Resins 
A liquid water dispersible composition consisted of the reac- 

tion product of a drying oil aeid-polyhydrie alcohol ester and a 
polyoxyethylene polyol (Schroeder and Pawlak, U.S. 3,100,157). 
A surface coating consisted of an aqueous emulsion of a f a t ty  
ester of an unsatura ted  alcohol-styrene copolymer and etheri- 
fled amino resin, and a f~tty ammonium salt as an emulsifier 
(Carney and Hahn,  U.S. 3,06'9,3C3). Linseed monoglycerides, 
linseed sorbitan esters, linseed esters of polyoxyethylene ethers 
of sorbitan and polyoxyethylene ethers of linseed alcohol were 
investigated as emulsifiers in linseed oil enmlsion paints (Kubie 
et al., JAOCS 40, 105). 

Non-Drying Oil-Based Resins 
Polyesters prepared from tetrahydrophtlmlie anhydride, 

funmrie acid, diethylene glycol and styrene were suitable for 
furniture,  automobile and appliance finishing (Chem. Week 90 
(2), 41). A paint was manufactured by preparing a polyester 
from propylene glycol, a trihydrie alcohol and a terephthalic 
ester and then mixing the polyester with polycartonate 
ester and a small amt  of a ti tanic acid ester or t i tanium 
chelate compound (Tokyo Tokushu Electric Wire Pa in t  Co., 
Jap. i?,353/ff2. A bibliography on the prevention of air 
inhibition of polyesters included patents on the use of poly- 
isocyanates, allyl compounds and long chain fa t ty  esters and 
on an improved method for using paraffin wax (Whale, Con- 
tinental Paints ~f- Resins 196'2 (66), 4). 

The formulation, application and properties of urethane 
coatings were discussed ~nd their resistance to 95 different 
chemicals was tabulated (National  Assn. of Corrosion Engi- 
neers (USA),  Material,s' Protection 1 (6), 105). Coatings 
formed on a surface by a chemical reaction between com- 
ponents of the vehicle, e.g., between an isocyanate and a 
polyether or alkyd, were referred to as " reac t ion  lacquers ."  
They showed a number of desirab]e properties (Foulon, Wochbl. 
Papierfabril~" 1962 (90), 248, 250). 

Properties, application and uses of baked phenolic coatings 
were described, with emphasis on their chemical resistance 
(Materials Protection Z (8), 87). Crude cashew oil was freed 
of saturated alkyl and mono-olefinie components by low temp 
crystallization. The remaining oil was heated at 200C in an 
inert gas and then condensed with a methylol phenol to yield 
a paint vehicle (Nagata ,  Jap. 16,424/62) or the fractio~ated oil 
was methylolated with formaldehyde and then condensed with 
a monoglycidyl ether of a eatechol derivative to yield a paint  
vehicle (Saito, Jap. 16,425/62). 

The toxicity of uncured epoxy resins and of the amine 
catalysts used in them was reviewed (Tepper, New Englanc~ J. 
Med. 267, 821). Abietic acid or tall oil rosin was hydroxy- 
methylated by t reatment  with formaldehyde in the presence of 
acetic acid or a higher f a t ty  acid ( t t i ra i  et al., Yttkagaku 12, 
149). Lacquers resis tant  to acids and alkalies were formed 
by the reaction of polyhaloeyelopentadienes with polymers of 
conjugated dienes (Bayer Farbenfabriken,  Gcr. 1,131,3~5; Get. 
Patent  Abs. J962, 2' (28), Gp. 1, p. 1). 5Iixtnres of nitrocel- 
lulose, an amino resin and an epoxy plasticizer or epoxy resin, 
in the presence of an acid catalyst, gave hard, solvent~resistant 
coatings (Kraus,  Farbe u. Lack 69, 171). 

Analytical Methods 
The Industr ia l  Oils and Derivatives Committee of the AOCS 

recommended changes in the method for " G a r d n e r  color and 
viscosity by bubble t i m e "  and recommended that  a number 
of analytical mett~ods in use for other fa t ty  derivatives be 
adopted as official methods for the analysis of polymerized 
fa t ty  acids also (JAOCS 40, 605). A nuclear magnetic reso- 
nance method for the determination of the oil content of seeds 
was applied successfully to the seeds front 18 plant species 
containing 1.5-53% ell (Conway, Ibid., 265). A colorimetrlc 
method for the determination of small amt of C~o-C~s saturated 
acids and pahnitoleic, oleic, linoleie and linolenic acids was 
developed (Duncombe, Biochem. J. 88, 7). A gas-liquld chro- 
matographic (GLC) method using both normal and organo- 
silicone polyester columns was developed for the identification 
of the unsatura ted C~6 aelds of marine oils (Aekman and 
Jangaard ,  JAOCS gO, 744). Tri t iumdabeled fa t ty  esters could 
be prepared by exposing the esters to tr i t ium gas. The tr i t ium 
added to the unsatura ted bonds of methyl oleate, methyl lino- 
lenate and methyl stearolate (Dutton et al., J. Org. Chem. 27, 
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2648). The use of the diene value (maleie anhydride addition) 
in determining the conjugation and geometric isomerism of 
double bonds in fa t ty  compounds was discussed (Von Mikuseh, 
Double Liaison 1962 (87), 75). Partial  oxidation with peraeids 
was studied as a method for determining the position of double 
bonds in unsaturated fat ty acids (Gunstone and Sykes, l~iv. 
Ital. Sostanze Grasse 11, 561). A colorimetric analysis using 
titanium chloride was found to be a sensitive method for deter- 
mining peroxides in fats (Janigek and Pokornr Papers of the 
Inst. of Chem. Tech., Prague 3, 233). The changes in cohen 
of menD, di- and triglycerides during the glycerolysis of lin- 
seed oil were followed by thin layer chromatography with 
silicic acid as the adsorbent (Rybieka, Chem. In& (Londor~) 
1962, 1947). A GLC method for determing the cyclic monomers 
formed by heating linseed oil in ethylene glycol in the pres- 
ence of sodium hydroxide was described (Black and Eisenhauer, 
JAOCS 40, 272). A diseussion of the analytieal methods for 
polymerized oils referred to acetone number, I.V., reel wt, 
dielectric constant, viscosity, refractive index, molecular distil- 
lation, urea fractionation and chromatographic techniques 
(Firestone, Ibid., 247). The German DGF official methods for 
the analysis of polymerized fats were of praetieal value only 
for heatdreated oils (Rest, ICette Seifen Anstrichmittel 65, 
463). The qualitative and spot tests which were found to be 
most useful and reliable for the analysis of various types of 
polymers and resins were reported (Lueehesi and Tessari~ 
OF'. Dig. 84 (447), Pt.  1, 387). Mixtures of menD-, di- and 
tripentaerythritol were analyzed by acetylation, followed by 
GLC separation of the acetates (Wiersma et al., Anal. Chem. 
34, 1533). X-ray and electron microscopic methods were used 
to study the physical structure of blown linseed oil gels 
(Kronstein, Paint, Var. Prod. 52 (3), 26, 72). 

The Protective Coating Industry and Paint Technology 
ECONo~Ics. An analysis of the world market for drying and 

semi drying oils discussed the effects of technological and 
market changes in the protective ~oating, printing ink, and 
linoleum industries on the demand for various oils (Home, 
Tropical Sci. 5 (1), 39). Papers on economic aspects of the 
paint industry covered profit histories of British paint and 
printing ink companies and British production and imports 
of raw materials (Fisk 's  Paint Year Boo]~ i962, 181), avail- 
abKity and economics of raw materials (Arnold, Ibid., 85), 
1962 production of coating materials in West Germany (up 7% 
front 1961) and the recruiting of personnel (Durholt, Farbe u. 
Lack 69, 159), and the effeet of the Common Market on the 
Scandinavian paint industry (Hill-Madsen, Paint J. 14 (110), 
475). Trends in the administration of the industry, including 
combining of manufacturers into large groups, absorption of 
paint-makers by the chemical industry and closer control of 
paint companies over sale and use of their products were 
discussed (Gay, Fislc's Paint Year Boo~ 1962, 61). 

GF~NEgAL TECHNOLOGY. The development of paint technology 
was reviewed (Sunderland, Ibid,, 95) and its scientific founda- 
tions explained (I~{arwedel, Ind.-Lack.-Betrieb 80, 370). The 
properties and uses of modern paints were reviewed (AbMsnes, 
Merges Ind. 43 (18), 354) as were those properties of the 
various chemical types of film-forming materials which were 
likely to cause problems in paint manufacture and application 
(Petit ,  Point Pig. Vernis 38 (11), 622). The selection of the 
proper type of paint for specific purposes and exposures was 
discussed (Marshall, S'ttrveyor .120 (3619), 1239). 

The present status and future prospects of the use of dry 
ing oils in protective coatings were summarized (Weaver, 
JAOCS 40 (5), supp. 4). Reviews covered the use of tomato 
seed oil (Balbi, Lipidos 22, 66) and pine seed oil (Balbi, Ibid.. 
23, 4) in paints and varnishes. The use in paints of limed oils 
(the reaction products of stand otis and calcium hydroxide) 
was described (Montorsi, Pitture e Verniei 33, 77). Differ- 
ences between the drying reactions and adhesion of linseed 
oil paints and the new synthetic resin paints were not yet 
fully understood by painters (Gemberling, Am. Paint J. 46 
(29), 82). Information on quality control and testing of 
paints included reviews of testing methods (T i j& Oppervlak- 
tetech. 5, 211) and of the regulations of the East  German gov- 
ernment (Tasehow, Plaste u. Kautschuk 9, 156) and a course 
outline ~sed at the University of New South Wales (Hall, 
Austral. Paint J. 6, 13). Improved color fastness and control 
of surface characteristics of paints were predicted (Gay, 
Fisk 's  Paint Year Book 1962, 61). 

Bubble formation, vapor premeability and water absorption 
of films from zinc oxide-pigmented linseed oil and from lin- 
seed oil emulsions were compared ( W i f f e t  ah, Forte Seifen 
Anstrichmittel 65, 117). The uses of radiation in paint tech- 
nology, particularly in promoting crossdinking and polymeriza- 
tion, were discussed. I t  was proposed that paints could be 
applied as pigment dispersions in monomers, which would then 
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be cured by radiation from a radioisotope added just previous 
to applicatim, (Blmn, Chem. R.undschau (Solothurn) 73, 93). 
Outdoor exposure tests on a number of clear wood finishes 
showed that those based on relatively newly developed resins 
were no more durable than tile more conventional alkyd and 
phenolic varnishes. All of the clear finishes were inferior to 
good 3-coat paint systems. Priming with linseed oil prior to 
clear finishing was beneficial (BusseI1 and Ooldstraw, Dept. of 
S~pply, Austral. Defenee Set  Service Detente Standards Lab- 
orator@s 2961, Rept. No. 251, 14 pp.). Eteetron microscopy 
was used to study the mechanism of degradation of baked 
acrylic enamels on accelerated weathering. The first stage of 
degradation was shrinking caused by depolymerization of the 
vehicle under the influence of UV radiation (Nye and MaeMo, 
Off. Dig. 34 (450), 716). Although fungi will grow on paint 
films, cases in which film breakdown could be definitely at- 
tributed to fungal attack ~ere rare (Shapiro, Ibid. (449), 622). 

PremIEres. Modern paint formulation was described as being 
based upon the concepts of pigment volume conch (PVC),  
critical pigment volume conch (CPVC) and solid content by 
volume (SC) (Korinsky, Plaste u. Kautsehuk~ 9, 311). Euro- 
pean and American work on CPVC (Flamm, Paint, Pig. Vernis 
38 (6), 320) and the qualitative correlation of PVC with 
paint performance ~'ere reviewed. Quantitative studies showed 
that the effective PVC within a paint changed with time and 
that variations also occurred between paints of idenLcal formu- 
lation and manufacture (Newton, J. Oil Col. Chem. Assoc. 45, 
180). The relation between CPVC and the amt of material 
adsorbed on the pigment was studied with titanium dioxide in 
linseed oil. The two quantities were not directly proportional. 
Addition of fat ty acids, fat ty amines and other surface-active 
agents eliminated the dependence of CPVC on the initial PVC 
(Svoboda, Plaste u. Kautsehulc 9, 105). A dielectrographie 
study of the wetting of pigments indicated the oceurance of 
two different types wetting (0sterle, VI F A T I P E C  Congres~ 
1962, 341). The adsorption of binder on pigments and tile 
electric charge on the pigments was studied. These factors 
influenced pigment agglomeration, dispersion stability and 
sedimentation volume (Hamann, Ibid., 76). In a study of 
adsorption of the binder on pigments and agglomeration of 
the pigment, aging of pigment-linseed oil dispersions was ex 
plained on the basis of an equilibrium Between these two ef- 
fects (Svoboda, Chem. Pr~msyg 12/37 (1), 48). Eleetrokinetic 
charge transport hi pigmented alkyd resins was studied. 
Titanium dioxide was found to selectively adsorb the most 
polar constituents of an alkyd (Sjollema and Radielovie, VI  
F A T I P E C  Congress 1962, 356). Electrophoretie studies were 
made of the eleetrokinetics of titanktm dioxide in alkyd resins 
and in melamine resins. The zeta-potential of titanium dioxite 
was positive in alkyd resin-xylene systems, negative in mel- 
amine resin-xylene systems (Oyabu e ta l . ,  J. dap See. Col. Mat. 
85 (3), 98). The properties of alkyd flat paints containing cal- 
cined clays were intproved by using clays which had been 
surfaetant-coated (Naylor, Off. Dig. 34 (444), 51). Interac- 
tion between zinc oxide and titanium dioxide in wafer was 
iimreased by conventional dispersing" agents but was reduced 
by ethylene glycol and eliminated by inorganic phosphates 
(Princen and DeVena, JAOCS 49, 131). 

A~)D]TIVES. The chemistry and applications of driers, anti- 
skinning agents, bodying agents and fungicides were sum- 
marized (Stewart, Double Liaison 8g, 77). The gelation of 
vinyltoluene-modified oil varnishes was inhibited by the ad 
dition of a small amt of a compound selected from a group 
of amines (Lewes, U.S. 3,075,933). The use of silicone oils 
in unsaturated polyester finishes for curtain coating and in 
automotive repair finishes was discussed (Krauss, VI  FA TIPEC 
Congress 1962, 332), as was the use of lanolin and its deriva- 
tives in various types of surface coatings (Clark and Kitchen, 
Paint Manuf. 32 (1), 9; (2), 55). 

~'aOI~hILTLATIONS POI% SPECIFIC PUgPOSES. :Reviews covered the 
formulation of paints for specific purposes (e.g., anti-corrosive 
paints, cement paints) (Munic. J., Lend. 69 (3590), 3891), 
including the needs of naval aviation (Pfeiffer et ah, Armed 
1Cereus Chem. J. 15 (6), 18). The British WMting Federation 
developed a flat paint formula containing titanimn dioxide 
22%, whRing 43, bodied alkyd resin 9.5, mineral spirits 25.2 
and drying fMty acids O.~ (]Kammond, Paint, Oil Cot. J. I4i  
(3311), 799). The improved applicafiion properties obtained by 
using thixotropic alkyd resins in paints and the instrumental 
methods used in formulating such paints were described (Berry, 
Paint Man,if. 32 (12), 431). The formulation of paints and the 
selection of the gas for spray paints was discussed. The gas 
was usually a mixture of a fluorinated hydrocarbon and a 
hydrocarbon (Kossmann, Ind.-Lacl~.-Betrieb 30 (1), 8). 

The major classes of metal finlshing materials were re- 
viewed (Grover, Applied Plastics 5, 25). The adhesion of poly- 
amide coatings to metals was improved when a trivalent salt 
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of chromium or aluminum was present in the polyamide 
(Par ley  et al., USSR 143,949). The different types of anti- 
corrosive primers and their properties were discussed (Irish 
Painter ~. Decorator 1 (2), 6). Exposure results were reported 
on a number of anti  corrosive paints based upon modified 
Argent ine linseed and tung oils (Raseio, ,Peb~t. Pig. Ve~nis 38 
(5), 254). The preparation of zinc dust pigment and the for- 
mulation and properties of paint  containing it were described 
(Van Oeteren, Deutsche Farben-Z. 16 (3), 99). The advantages 
of zinc rich primers for the protection of iron were enumerated 
(Corrosiou et Anticorrosion IO (4), 148). Pigments  for cor- 
rosion-inhibiting primers included zinc dust, zinc chrome-iron 
oxide and zinc chrome-zinc tetroxychromate (Mack, National 
B~ilder 42, 1226). A ten-year evaluation program on zinc 
paints  as priming and finish coats and aluminum paints  as 
finish coats on rusty galvanized metal roofing was completed. 
The best system was aluminum over red lead or gray metallic 
zinc primer (MZP),  which lasted longer than ten years. The 
best 1-paint system was two coats of gray MZP-soybean oil, 
which lasted ten years (Muehling and Curtis, Illinois Agric. Ex- 
periment Station, Bull. No. 676, 27 pp.).  The behavior of 
Hungar ian  bauxite red in priming paints  and alkyd resins 
was investigated. A thixotropic rust-preventive paint  con- 
taining this pigment was developed (Huisz, Plaste u. Kaut-  
schuk 9, 311). 

Pain ts  for special effect finishes such as wrinkle, ice, me- 
talized, crackle, multicolor, marble and web were discussed. 
Hammer finishes, the most common type, could be obtained 
with cellulose, cellulose-alkyd, polyurethane or epoxy resins 
(Bruhn, Galvanotechnik. u. Oberfl~chensehutz 3, 87). Reviews 
covered multicolored (Pain t  Manufac turers '  Executive Council, 
Chem. Trade J. 150 (3915), 1202), phosphorescent, fluorescent 
and radioactive paints (Tray. Pent. 17 (2), 42). 

A fire- and chemical-resistant paint  contained epoxy, silicone 
,nnd urea resins and a heat-resistant pigment such as t i tanium 
dioxide (Chugoku Pain t  Co., Jap. 2975/62). A discussion of 
heat-resistant paints  stated that  those based on silicone resins 
and butyl t i tanate  with mineral pigments were most successful. 
Fluorinated polymers and polymers containing boron or phos- 
phorus offered promise (Rabat6 and Rabat6, Peint. Pig. Vernis 
39 (1), 11). Air-drying heat-resistant coatings for metals 
based upon dimethyl hydrogen phosphite (alone or with ethyl 
acid phosphate) ,  zil~c oxide and colloidal silica were studied 
extensively. Other organic phosphates and phosphites and 
other metal compounds were included in the study (Mileski 
and Raeber, Southern Research Inst.,  Birmingham, dla.,  l~ept. 
No. 615I-I264-IV, 13 pp.; Liggett ,  Ibid., Bimonthly Progress 
Rpt. i9'62 (3),  17 pp.).  A coating resis tant  to temp up to 
2000C contained a polyester resin, exfoliated vermiculite, col- 
loidal silica, zirconium oxide, t i tanium dioxide, white cement 
and active e~rbon (Odd, Brit.  889,866). 

UV r~diation caused a change in the optical properties of 
most reflective organic coatings which were studied as a means 
of achieving temperature control in space vehicles. Zinc sulfide 
and leaf ing aluminum were the reflective pigments which were 
most stable to this r~Miation (Field et al., U.S. Naval  Res. Lab., 
Washington, I ter im Rept. No. 5737, 1962; 28 pp.; AD-273,716). 
IR-refleeting marine paints  were discussed (Ti jd.  Oppervlak- 
teteeh. 5, 188). A hydroxyl- or methyl-containing naphthalene 
derivative, such as /~-naphthol or methylnaphthalene, was used 
fit pa int  for repelling animals (Yonesawa, Jap. g621/62).  Pes- 
ticidal paints contained a chlorinated hydrocarbon such as 7- 
hexachlorocyelohexane as the active ingredient and naphthalene 
as a sublimation agent (Yamamoto, Jay. 10;350/62). Fungus  
damage to coatings and its prevention by suitable coating 
eompositlons and by the addition of fungicides and bac- 
tericides was discussed (Hirshfeld,  Farbe u. Lack 69, 174). An 
anti-blemish paint  composed of polyisoprene, a filler and a 
fa t ty  acid or fa t ty  acid soap in a petroleum hydrocarbon sol- 
vent was applied to the sidewalls of tires prior to molding 
and curing (Cuthbertson and Dodge, U.S. 3,I06,4~3). The 
properties of electrically conducting paints  were discussed 
(Chem. Rundschau (Solothurn) 14, 466). A paint  for detecting 
radiation contained a yellow azo dye in polyvinyl chloride. 
Upon irradiation, hydrogen chloride released from the poly- 
vinyl chloride caused the dye to turn  red (New Scientist 16 
(314), 441). Encapsulation of fa ts  or waxes was achieved by 
dispersing the fa t  or wax in an aqueous solution of a styrene- 
maleic anhydride copolymer (the anhydride groups of which 
were at  least 50% hydrolyzed), adding an insolubilizing salt, 
ad jus t ing  the pH and separating the resulting capsules (Jensen 
and Wagner,  U.S. 3,069,370). A coating composition which 
was a water-in oil emulsion consisted of water, low-boiling 
petroleum hydrocarbons, petroleum wax, a sorbitan mono-fat ty 
acid ester and a mahogany sulfonate soap in a hlgh-boiling 
petroleum hydrocarbon. A similar composition contained boiled 
linseed oil (Sheldahl and Entwistle, U.S. 3,086,870-1). 

Plasticizers 
The status of epoxidized soybean oil as a plasticizer for poty- 

vhlyl chloride was summarized (Kalinska,  Polimery 7 (7-8) ,  
245). The reaction of olefins with alkyl acid o-phthalates pro- 
duced neutral  o-phthalate esters which were evaluated as plas- 
ticizers for polyvinyl chloride (Raether et al., I & E C Product 
l~es. Dev. 2, 133). Methyl pentachlorostearate in combination 
with epoxidized soybean oil or the butyl ester of opoxidized 
soybean acids showed promise as a polyvinyl chloride plas- 
ticizer (Murata,  Yukagaku i1, 513). A mixture of morpholides 
of selectively hydrogenated cottonseed acids was used as a 
vinyl plasticizer. ~'Iost of the polyunsaturat ion in the fa t ty  
chains had been hydrogenated to monounsaturat ion (Magne 
et al., U.S. 3,066,111). A review on petroselinie acid and its 
derivatives mentioned the morpholide of parsley seed acids 
as a good vinyl plasticizer (Plaeck, JAOCS 40, 319). N,N-bis 
(2-acyloxyethyl)-amides in which one of the three acyl groups 
was a fa t ty  group were tested as vinyl plasticizers. Some of 
them were also suitable as nitrile rubber softeners and cellulose 
acetate plastieizers (Magne et al., Ibid., 541). An N-oleyl 
fa t ty  amide was used to tt~e extent of 0.01-1% as an additive 
in polyethylene Clark and Hill, U.S. 3,104,232). 

P R O D U C T I O N  P R O C E S S E S  
EXTRACTION 

Several new processes for extraction include a process in 
which macerated fa t ty  tissues are heated by frictional energy, 
followed by centr ifugat ion to separate fa t  f rom residue (Dow- 
ning, U.S. 3,078,287). Less solvent and heat  than  tha t  of 
conventional extraction methods are needed when solvent vapor 
is used in a closed system to extract f a t  or oil f rom animal and 
vegetable products (Bruera, U.S. 3,064,018). The moisture 
content of oilseeds is adjusted to 10-40% before extraction in 
a Schall extractor (Peter, Ger. 1,139,597). Direct extraction 
of oil from the seed in a Blaw-Knox rotary extractor is de- 
scribed (Zharskii, Maslob-Zhir. Prom. 12, 37 (1962). Extrac- 
tion of ricebran at low temp in a few steps yields a light- 
colored oil with less wax content than oil obtained by pressing 
(Takeshita et al., Yukagalcu, 11, 101 (1962). A method of 
non-isothermal mult istage countercurrcnt extraction is dis- 
cussed (Neshchadim, Maslob-Zhir. Prom. 18, 9 (1962). The 
practical aspects of the data obtained for the optimmn degree 
of oil extraction from prepressed cottonseed meats are dis- 
cussed (Kats  et al., Maslob-Zhir. Prom. 29, 6 (1963). 

~Iixtures of ligroine with benzene, dichloroethane or acetone 
are studied as solvents for extraction. Ligroine-acetone is found 
to be the best solvent system for efficient extraction of oil and 
gossypol from cottonseed (Markman et a t ,  Delhi. Akad. Nauk.  
Cz. SSR.  t9,  23 (1962). The color of the oil obtained from 
cottonseed by two-step method using 75-5% aqueous acetone 
at  40C is better than  the eli obtained by usual commercial 
processes. (Sabirov et al., Otd. Geol-Khim. Nauk. 133 (1961). 

Removal of mechanical impurities from sunflower oil miscella 
is achieved by employing hydracyclones with a diam of 100 
ram. (MasIikov et al., Mastob-Zhir. Prom..89, 27 (1963). The 
temp solvent str ipping performance of sunflower oil-pet, naph- 
tha miscellas as influenced by the load, vacuum and steam 
pressure is reported for  a climbing-film DC-70 evaporator 
(Beloborodov, Maslob-Zhir. Prom 29, 5 (1963). Impor tant  in- 
dustrial  factors like the amt of steam, the thickness of the 
bubbling layer of oil in the column for an effective distillation 
of miscella by the pulverization method are discussed (Belo- 
borodov, Ibid. 29, 9 (1963). The thermal requirements of a 
double effect evaporator incorporating heat recovery through 
compression of solvent vapors following miseella distillation are 
investigated (Vernois, Rev. Fra~tc. Corps Gras. 10, 279 (1963). 
Empirical formulae pertaining to the relationship between bp 
of miscella and its conch at  a given pressure have been derived 
(Kovalenko, 3taslob-Zhir. Prom. 29, 7 (1963). 

Mechanical extraction of cottonseed oil (Bestraten, Lipidos, 
22, 34 (1962) and extraction of olive oil by " E x t r o i l "  method 
(Arino, Ibid, 22, 31 (1962) are reviewed. 

REFINING 

Methods for degumming include a process for sunflower oil 
in which the oil is agi tated for 30 rain at 80C with 5% solution 
of trisodium phosphate or tripolyphosphate (Guillaumin et al., 
Rev. Franc Corp Gras i0, ~357 (1963). Degumming of peanut  
oil with 5% HNOa offers no advantage over degumming with 
water (@uillaumin et al., Ibid. i0,  207 (1963). The effects of 
I-INO~ concn, temp, agitat ion and contact time in rapeseed oil 
degumming are discussed (Defromont et al., Bey. Franc. Corps 
Gras 9, 486 (1962). The theory of formation of a double 
monomolecular layer during hydration of soybean phosphatides 
is valid only when the rain amt of water necessary for the 
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process is used (Jakubowski, Ital. Sostanze Grasse 10, 512 
(1962). Centrifugation is better than heating and settling 
process for removal of impurities from crude ricebran oil 
(Takeshita et al., Kukagaku,  1i,  165 (1962). 

New equipments include a unit for refining of fats in an 
inert atmosphere (Chubinidze, Maslob-Zhir. Prom. 29, 35 
(1963) and podbielniak-duozon eountercurrent, liquid-liquid 
extractor for continuous refining with caustic solution (Sourelis, 
Deehema Monograph 46, 201 (1963). The installation and 
operation of the DeLaval Short-mix process in which the oil 
is treated with caustic solution in a centrifuge at 70-80C for 
30-40 see and then washed and vacuum-dried after removal 
of the slime, are discussed (Neumann, Ibid. 46, 211 (1963). 
In a modification of the Short-nfix process the oil is mixed with 
a solution of alkali and heated quickly to 90C to break the emul- 
sion formed, washed with 10-15% water at 80-900 and dried 
under vacuum (Sedlaezek, Tluszeze i Srodki Piorace 5, 216 
(1961). 

Several new processes have been patented. Refining losses of 
ca. 70% of the official cup loss are obtained when a mixture 
of crude soybean oil, solution of sodium carbonate and sodimn 
hydroxide is subjected to shearing forces equivalent to turbine 
tip speeds in excess of 850 f t /min  for at least 15 see followed 
by centrifugation (Schmitt, U.S. 3,10~,898). Improved yield 
of oil is obtained when the oil at 40-80C is first centrifuged, 
then cooled in an intermediate cobler and finally refined in 
continuous separators (Akopyan USSR ldg, 870). Centrifugal 
refining of olive and soybean oils gives a lower refining loss 
than conventional methods (Ramos, Grasas y Aeeites (Seville, 
Spain) 18, 193 (1962). Continuous refining of fats and oils is 
achieved by passing uniform sized drops of oil through a bed 
of alkali maintained at a constant eonen (Bergman, Get. 
1,120,628). 40-50% reduction in refining loss is obtained by 
addition of 0.3% urea in cohen aqueous solution, to the glyeer- 
ide before refining. (Repapis, U.S. 3,065,249). The addition of 
NaOtt  during degumming of soybean oil with Ae20 improved 
the yield and color of refined oil (Fiala, U.S. 8,093,667). Dilu- 
tion with H20 of a mixture of alkali and oi1 before the 
" b r e a k "  occurs gives a higher yield of neutral oil (Desai, 
Brit.  985,500). Monoethanolamine (2%) as an additive can 
replace the excess of alkali used in refining of crude cottonseed 
oil (Rao et al., Indian Oilseeds J. 6, 43 (1962). The yield 
and color of refined oil can be improved by the use of hydrogen 
peroxide during alkali refining (Rao, Ibid. G 130 (1962). The 
dry method of alkali refining is found to be more advantageous 
than the wet method for cottonseed oih Addition of salicylic 
acid and tetrasodium pyrophosphate in smM1 quantities during 
alkali refining reduces refining loss significantly (Krishnamurthy 
etal . ,  Ibid. 6, 14 (1962). 

A reduction in refining loss results for oils refined with 
gaseous ammonia. However the oil color is substantially higher 
(Zeitoun et al., JAOCS 40, 279 (1963). Fats  and oils refined 
under agitation with ammonia gives a higher yield of neutral 
oll than obtained by conventional refining (IIatzopoulos, Fr. 
G~95,595). High quality edible oil is obtained by the addition 
of 7% NH2OH to cottonseed oil miscella in acetone (Markman, 
et al., Maslob-Zhir. Prom. ~9, 9 (1963). Glycerides of cotton- 
seed oil are separated from other components by liquid-liquid 
fractionation with ligroine-ethyl alcohol-water mixture (Rzhek- 
lira et al., Maslob-Zhir. Prom. 29, 3 (1963). An improved soy- 
bean oil is obtained when crude degummed oil is extracted with 
methanol at 40-140F (White e tal . ,  U.S. 3,069,449). Low grade 
olive and chestnut oils containing 8-40% free fat ty acids are 
refined by dissolving in a hexane-acetone mixture followed by 
neutralization with 20-30% KOH solution (Foresti et al., 
Boll. Inform. Ind. Olearia Saponieva, 8, 3 (1962). In the de- 
acidification of oils containing more than 10% free fa t ty  acids, 
best results are obtained by partial neutralization with 5% 
Na~CO~ followed by treatment with 30% excess of 3N Na2Co.~ 
(Niewiadomski et ah, Tluszcze i Sordl~i Piorace 5, 227 (1961). 
Esterifieation of the free fa t ty  acids in rice oil with glycerol 
followed by molecular distillation produces an edible oil (Saku- 
rat, Trans. Natl .  Vacuum Syrup. g, 647 (1962). Solid fats are 
refined by passing through the molten fat  at 30-100C drops of 
NaOH solution with a diam of 0.2-5 mm, followed by centrifu- 
gation to remove the soap granules (Eger et ah, U.S. 3,ogf, IOl).  
The emulsion formed during alkali refining can be broken by 
adding a water solution of protein like casein (Bloem, Nether- 
lands, 10~,036). Anion exchangers are suited for deacidification 
of rice bran oil (Inoue e ta l . ,  Y~lcagatcu, 11, 109 (1962). The 
effect of refining on alteration in color of the oil is followed 
by spectrophotometry (Giordano et al., Olearia 5-G 168 (1962). 

BLEACHING 

Alumina treated with sulfurous aeld is effective in decreasing 
the amt of oil-soluble color pigments in cottonseed oil and gives 

a sulfur free bleached oil with negative Halphen test (Pons 
e ta l . ,  U.S. 3,087,946). Oil of light yellow color is obtained by 
treating rice bran oil pretreated with 5% oxalic acid, with 5% 
acid clay at 110C for 20 min. (Chung-Sung Wu e t a l . ,  Chem- 
istry, (Taipei) 181 (1961). Both pigments and fa t ty  acids are 
removed from castor oil by treatment at 90C for 10 rain with 
active earth from volga region (Timofeeva, Matem. Saratov, 
82 (1961). A c d  activated earths are found to increase rather 
than decrease the color of the sesame oil due to conversion of 
sesamoline to sesamol (de Castro, Grasas y Aceites 14, i (1963). 
l-rice oil is deeolorizcd by passing a hexane solution at 45C 
of oil pretreated with 0.5% cohen H2SO4 for 15 min at 30C, 
through a column containing Amberlite IRA 401 (Inoue and 
Noguehi, Japan 10,16I (1963). A preliminary cost study of 
bleaching off-colored cottonseed oils with activated alumina in- 
dicated that  costs could be lowered by reducing oil losses and 
losses of almnina during regeneration and by increasing filtra- 
tion rates (Deeossas e t a l . ,  JAOCS 40, 218). Regeneration of 
spe~lt earth is achieved by boiling, with an aqueous solution 
of tt._,SO, and potassium permanganate, the spent earth which 
has been previously washed with detergent to remove the ad- 
sorbed oil (Thompoulas et ah, l~ev. Fra~w. Corps Grav 9, 611 
(1962). 

DEODORIZATION, W I N t E R I Z A t I O N  AND 
FRACTIONATION 

A laboratory deodorizer with a capacity of 50-2500 g oil 
has high degree of reproducibility and operation convenience 
(Heide Jensen, JAOCS 40, 223). In the steam deodorization of 
oils, crossfiow of oil and stripping steam in a column with 
helical or radial internal guide vanes is more economical than 
counterflow with usual plates (Kehse et al,, Chem. Process Eng. 
44, 431). Odorless oil is obtained by filtering through acti- 
vated clay, rice oil which has been pretreated with small amt 
of acetic acid and yeast culture filtrate (Nao Tominaga, Japan 
9581, (1961). 

Separation of stearin from cottonseed oil is achieved by 
cooling the oil with brine to 7.22C, followed by centrifugation 
at 6250 rpm (Little, Belg. 622,549). Saturated glycerides are 
separated from directed rearranged soybean oil by precipitating 
with a dextrin fatty acid ester followed by filtration (Thomas 
Headly and Co., Brit.  904,048). The crystallinity of solid fat  
from soybean oil or cottonseed oil is improved by the addition 
of 0.005-0.1% sucrose ester of a fat ty acid (Schmid et al., 
U.S. 3,059,009). Cooling of a solution of glyceride oils contain- 
inn 0.001-1.0% by wt of oil of fa t ty  acid ester of glucose or 
its derivative results in fast filtering glyceride crystals (Bauer, 
U.S. 3,059,011 and U.S. 3,059,008). An equipment for the con- 
tinuous solvent crystallization of glyeeride fractions from fats 
and oils is described (Austin, Ind. Chemist, 39, 401). A process 
for fractionation of vegetable and animal fats and oils is 
patented (Y. Toyama et al., U.S. 3,105,84g). Linoleic acid 
of 85.9% purity can be obtained from safflower fa t ty  acids by 
urea adduct formation (Yoshitomi et aI., Yul~agak~c 11, 641). 
The application of various methods of fractionation to fish 
oil products is discussed (Gruger Jr., Proc. Gulf Caribbea*~ 
Fisheries Inst. 14, 53 (1961). 

HARDENING 

Au apparatus for selective hardening of unsaturated vegeta- 
ble and animal oils and fats comprises an autoclave with 
partitioning walls for dividing the autoclave into a plurality of 
adjacent chambers (Gfeller, U.S. 3,089,755). Both organic and 
inorganic sulfur compounds are removed from gaseous hydrogen 
used for hydrogenation by the use of absorbent, GIAP-10 
(Chubinidze et al., Maslob-Zhir. Prom. 12, 24 (1962). The 
catalytic activities of supported metal hydrogenation catalysts 
are increased by high energy irradiation (Graham, J. Phys. 
Chem. 66, 510 (1962). A copper containing catalyst for selec- 
tive hydrogenation of fats and oils cast be produced by reac- 
tion of an aqueous acid solution of ca with alkaline solution 
of Cr, A1 or Zn (Asahi Electro-Ohemical Co., Brit. 932,991). 

Several kinetic studies are reported. The rate of hydrogena- 
tion of linolenate depended upon both temp and catalyst concn. 
However trans-formation is essentially a function of temp 
while selectivity is little influenced by either parameter (Johns- 
ton et al., JAOCS 40, 285). Effects of romp, pressure, catalyst 
conch and degree of agitation used in commercial practice on 
the extent of isomerization are discussed (Cousins, Ibid. dO, 
206). Kinetics of linolenate hydrogenation have been reviewed 
(Dutton, Ibid. 40, 35). Mechanism of formation of trans-iso 
mers of oleic acid radicals has been discussed (Tyutyunnikov 
e ta l . ,  Maslob-Zhir. Prom. 29, 13 (1963). 

Greater selectivity is observed with pd catalyst than with 
pt catalyst. However, the degree of selectivity decreases with 
both catalysts as their eoncn is increased. But the rate of 
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hydrogenation increases with the increase in the amt of catalyst 
and temp (Rozhkova et al., Old. Geol Khim. Nauk., 154 (1961). 
Cottonseed oil is softer when hydrogenated with pd catalyst 
than with p d +  pt catalyst (Sokolskii et al., Yr. Inst. Khim. 
Nauk. Akad. Nauk. T~rkm. SSR 8, 100 (1962). Continuous 
hydrogenation of cottonseed oiI is carried out by passing a 
solution of cottonseed oil in naphtha or toluene over a fixed 
bed Ni-A1 catalyst (Sokolskii et al., Ibid. g, 128 (1962). Pre- 
heating of the Ca-Ni oxide catalyst to 300C facilitates the 
hydrogenation of rieebran oil of high acid number. The pres- 
ence of 1% trichtoroethylene in the oil is found beneficial 
(Takeshita et al., Yu]cagakt~ 11, 168 (1962). 

The slow hydrogenation of rapseed oil is attributed to the 
inhibiting influence of erucie acid on the hydrogenation of 
linoleic and oleic acid (Tyutyunnikov et ah, Maslob-Zhir, 
Prom. 29, 14 (1963). The conjugated hydrogenation (H~ sup- 
plied by a donor compound) of peanut oil has been studied 
using primary and secondary alcohols. Selectivity is greater 
with prhnary alcohol than with secondary alcohol (Basu et al., 
J. So~. Ind. Res. (India) 21 D, 467 (1962). The optimum con- 
ditions, for hydrogenation, from the stand-point of the stability 
of the hydroxyl group and of the formation of 12-hydroxy- 
stearic add,  are 160C and 0.5% Ni catalyst (Hladik et al., 
Papers of the Inst. o/ Churn. Teeh. Prag~e 4-11, 241 (1960). 
In the presence of alcohol as solvent the hydrogenation of castor 
oil is rapid with little dehydroxylation (Kane et al., Fette 
Seifen Anstrichmittel, 64, 1026 (1962). Hydrogenated castor 
oil of high hydroxyl nmnber and high mp is obtained by hy- 
drogenation with 2% Raney Ni catalyst, for 5 hr at 150C at 
9-11 kg/sq cm pressure (Rao et al., Res. Ind. (New Delhi) 8, 
125 (1963). Hydrogenation of acid oils and oils recovered from 
spent bleaehil~g earth is achieved more quickly and with lower 
catalyst consumption by applying increased hydrogen pressure 
(Wessebaeh, trette Sullen, Anstrichmittel 64, 967 (1962). 

Ni and fat  are recovered by treating the spent catalyst with 
a mixture of pet ether and formic acid in a closed vessel at 
70-5C for 2 hr. Recovery of Ni and fat  is 98.3 and 97.7%, re- 
spectively, of the original (Rebello et al., Indian 73, 787). 
Various aspects of selective hydrogenation have been reviewed 
(Forch, Lipidos 22, 11 (1962). 

INTERESTERIFICATION 

The fat  or oil is sub.iected to interesterification conditions 
m an inert atmosphere in the presence of granular alkali metal 
hydroxide catalyst supported on a carrier (Nippon Oils and Pat  
Co., Japan 16, 968). Best results for transesterification of tab 
low-rapseed oil mixtures are obtained by a multistage trans- 
esterification in which the mixture is heated for 6 hr, with 
0.5% MeONa being introduced every 2 hr (Kaezanowsik et al., 
Ttuszeze i Srodki Pioraee 6, 1 (1962). Esteriflcation of glyc- 
erides without interesterifieation is carried out using p-tolu- 
enesulfonic acid catalyst (Feuge et ah, JAOCS 40, 269). 

P A R T I A L  E S T E R S  A N D  FAT S P L I T T I N G  

Several new processes include a method for continuous manu- 
facture of monoglycerides in wheih a mixture of a glyeerlde 
and a first portion of glycerol is passed countercurrently to 
a flow of glycerol, into a reaction zone maintained at a temp 
of 200-350C in the presence of an alkaline aleoholysis catalyst. 
The reaction mixture is continuously withdrawn from the re- 
action zone and the catalyst immediately inactivated (Chang et 
al., U.S. 3,079,412). A process for making monoglyeerides from 
polyglycerides consists of continuously feeding a glyeeride, a 
polyhydric alcohol, an interesterification catalyst and an inert 
gas into and through a reaction zone at 200-275C and immedi- 
ately through a cooling zone (Giddings et al., U.S. 3,095,43i). 
A method for the manufacture of monoglycerides in which the 
residue after the separation of monoglyeerides is recycled, is 
patented (Birnbaum et al., U.S. 3,10G129 ). The catalytic treat- 
ment of natural fats with glycerine in pyridine solution in the 
presence of sodium methylate, ethylate or carbonate gives a 
high yield of monoglycerides (Taufel et al., Fette Segfen 
AnstrichmitteI 6"4, 513). Monoglyeerides from castor oil are 
prepared by heating a 2:1 mixture of 98% glycerol and refined 
castor oil in an autoclave to 250 under 200 psig carbondloxide 
for 2 hr (Kochhar et aI., India~ Oilseeds J. 6, 20 (1962). 

The preparation of monog]ycerides of long chain hydroxy 
acids is carried out by hydroxylation of allyl esters of hydroxy 
fat ty esters (Kaufmann and BaRes Get. 1,14g,22g). Higher 
fa t ty  acid monoglyeerides are prepared by treating acylating 
agents which contain C~,~C~s fat ty acid groups with excess 
glycerol at 270C (Alsop ct al., U.S. 3,083,216). l~fonoglyceride 
Cohen of high purity are obtained by molecular distillation of 
glycero]ysis products of partially hydrogenated whale oil (Mort 
et al., Nippou Suison Chuo Keukyusho Ho~olvu, 9, 1 (1961). 
Patents  for the production of monoesters of polyunsaturated 

fat ty acids (Sutherland, U.S. 3,082;228) and for the prepara- 
tion of mixed esters (Hennig et al., U.S. 3,102,128) have been 
issued. 

The influence of time, temp and the amt of catalyst on the 
yield of monoglycerides obtained from the catalytie glycerolysis 
of natural fats in pyridine has been studied (Franke et al., 
Fette Seifen Anstrichmittet 65, 275). 50-200 psig pressures 
that  retain the water normally present in the commercially 
pure glyeerol are highly conducive to the high monoglyeeride 
cohen at equilibrium (Kochhar et al., Indian O{lseed3 J. 6, 144 
(1962). During glycerolysis of oils the ratio of glycerol to oil 
present at anytime in the reaction mixture determines the com- 
position of tile final product (Dey et al., Ibi& 215 (1962). When 
transesterifying triglycerides with conventional amt of glycerol, 
the theoretical content of monoglycerides in the mi• does not 
exceed 54-5% (Yukhnovskii et al., La]~okrasochnye Materiagy i 
Ikh Pr~menenie, No. 4, 16 (1962). The change in the dielectric 
constant is used to detect the equi]ibrimn point in the alcoholy- 
sis of linseed oil with glycerol (Hippe et al., JPrzemys~ Chem. 
42, 236 (1963). A continuous process for removing glycerol 
fl'om commercial monoglyeerides using a thin-film evaporator 
operating at 340F under an absolute pressure of 6 mm has 
been discussed (h[onick, JAOCS dO, 606). Higher degree of 
splitting is obtained when the fat  is first treated with spent 
glycerol solution from a preeed!ng run followed by treatment 
with fresh glycerol solution (Klozar, Czech. 104, 662). The 
rate of hydrolysis of fats is independent of the oil-to-water 
ratio, but the degree of final splitting increases with increase 
in the proportion of water present (Sarma, et al., Indian Oil- 
seeds J. 6, 270). Operating data have been developed for the 
autoclave splitting of linseed and cottonseed oils and for the 
production of glycerol and fa t ty  acids in a commercial plant 
(Narasimha et aI., Indian Oilseeds J. 7, 39). Hydrolysis of 
ricebran oil by natural decomposition in bran is not suitable as 
the raw material for obtaining fa t ty  acid by distillation 
(Takeshita, YuIcagalcu i1, 105 (1962). 

V E G E T A B L E  A N D  A N I M A L  F A T S  A N D  OILS  

Commercial feasibility of producing edible oil in Columbia 
from rice polishings is investigated (Hernando, Rev. Inst. In- 
vest. Teehnol. (Bogota) 3, 15 (1961). Diethylenetriamine, 
borax, urea and sodium silicate are found to arrest the color 
fixation that occurs during storage of crude cottonseed oil 
(Paulose, et al., Indian Oilseeds J. G 171). Cashewnut germs 
contain 19-24% of nondrying oil (Barve e t a h ,  Indian Oil 
Soap J. Z8, 34 (1962). Single pair, smooth rolls and Bauer 
t~pe 1S-in. disc dehullers have been successfully used for de- 
hulling of safflower seed (Ahmed, et al., Indian Oil See&. J. 6, 
6). Reviews have been published on modern technology of fats 
and fat ty products (Kaufmann et al., Fette, Sullen, Anstrich- 
mitteI 6~, 857); economic and technical aspects of production 
of tall oil in Finland (Kahila, Suomen Kern. A 35, 73 (1962) ; 
the production, composition and fractionation of tall oil (Asche, 
Farbe u Lacl~ 68, 448 (1962); the source, the production and 
distribution of tallow in the world (3/Ioulin, Rev. Franc. Corps 
Gras. 9, 601 (1962) ; and manufacture of fish oil and fish meal 
(Brenner, Revista Argentina de Grasas y Aeeites 5, 13 (1962). 

B Y - P R O D U C T S  

Optimum conditions to bleach soya lecithin by using hydro- 
gen peroxide as bleaching agent and ammonium hydroxide as 
assistant are investigated (Yoshitomi, et al., Yukagaku 11, 
]23 (1962). Granular lecithin is produced by extruding the 
powdered soya lecithin and cutting the extruded particles (Yoshi- 
tomi, et al., Ibid. 11,344). Pure soy lecithin is obtained by treat- 
ing the raw lecithin with a ternary solvent composed of hydro 
carbons, acetone and water (Pardun, Fette Seifen, A~vstrich- 
*nittel er 536 (1962). Olive trees growing in uranium-contain- 
ing soils are found to contain up to 123 ppm uranium in their 
olives (Martinez et al., Grasas y Aceites 13, 165 (1962). Veg- 
etable oil distillates forming part of deodorization vapors are 
recovered by scrubbing with water to form an oil-in-water 
emulsion which is then heated and centrifuged to separate the 
organic and the aqueous phases (FiaIa, U.S. 3,061,6s Ground 
cottonseeds are treated with sodium carbonate to transform 
the oii soluble impurities like gossypol into water-soluble non- 
poisonous residues (Cavanagh, Ger. 1,155,848). A method for 
treating oleaginous seeds to remove toxic effect of gossypol 
from the seed meat consists of heating the meat with aqueous 
NaOH at 160 190F followed by treatment with hydrogen per- 
oxide (Johnson et al., U.S. $,084,046). A process for preparing 
l,ard ester waxes is described (Kaupp et al., U.S. 3,062,67i). 
Treatment of tall oil fa t ty  acids with a crystalline clay 
mqmral prior to purification by distillation gives a product of 
improved color, odor and heat stability (Hampton, U.S. 
8,052,701). 


