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Introduction 
The Annual Review of l~iterature Committee has attempted 

to bridge the gap between the last review, which was published 
in the Journal in 1958, and this eurreint review. Kowever it is 
not certain that  the 1958 Literature was complete. This ~;eview 
does not provide for an economic appraisal of fats, oils, soaps, 
and detergents inasmuch as this field is being adequately cov- 
ered in monthly issues of the Journal. 

Production P r o c e s s e s  

ANIMAL ~i~AT AND ~ISI-I OIL. Three improvements in animal 
tissue-rendering processes are reported. The Centriflow Process 
employs low temperature and short contact to accomplish good 
efficiency and ease of operatioin (Sullivan, J. Am. Oil Chemists'  
See., 36, 70-73). The centrifugal rendering process maiintalns 
the fragile qualities of fa t ty  tissues and produces not only high 
quMity f a t  but protein tissue in an undamaged state (Downing, 
J. Am. Oil Chemists '  b'oc., 36, 319-321). In  a dr)- rendering 
process, packing-house materials are cooked and centrifuged 
while hot to separate most of the fat  (Dormitzer, U. S. 2,875,- 
.ff2~2). The detections of the refining of lard by the aniline point 
(Kaufmainn and Thieme, Fette,  Seifen, and Anstrivhmittcl ,  58, 
585-592); and by the ultraviolet absorptiml spectrum (Kauf- 
mann et al., ibid., 995-996) are reviewed. 

The bitter taste and odor of whale oil is removed by homoge- 
inizing the oil with casein, water, and sodium hydroxide and 
then separating the oil by eentrifugatioin (Tada and Naka- 
yama, Japan 2841, [1958]). 

V~Gm'hBr,~: OILS. Processing of several vegetable oils are 
reported. The continuous process known as the Westphalia- 
Einfida process produces an oil of ~' e s t r a "  quality (Renauldt 
et al., Ol~agincux, 14, 95-104). Pectiinase treatment of olive 
pulp before hydraulic pressing improves oil yields 2.7-10% 
(Anon., Grasas y Accites, 9, 243-248). Coagulants are used 
for cleaning of oil or fats  from seeds or nuts contaiiniing small 
solids or colloids (Andrews, Get. 950,150). Sesame oil is re- 
viewed by K. R. Varnm (Oldagineux, 13, 793-801). The proc- 
essing, storage, and nutritive value of cottonseed oil from 
nine Indian varieties are compared with American varieties 
(Subrahamainayan et al., J. Pro< Oil Technologists'  Assoc., 
lndia, Kanpur, 10, 64-69). A deep red oil containing 80% of 
palm oil earotenoids is obtained by mixing various antioxidant- 
containing inatural oils with earoteinoid-containing extract of 
palm oil. The solid cminpoineints are separated by fractional 
crystallization, and the liquid fraction is deaeidified, dried, and 
deodorized tin vacumn (Brinckman et al., Brit .  804,685). 

Several studies are reported concerning the raw materiMs of 
fat  processing. The equipment used for the disintegration of 
raw materials is reviewed (Kaufmann and Thieme, Fettc,  Set- 
fen, and Anstrichmittel ,  59, 983--990 aind 1096-1104). The 
moisture limits for stable storage of a ~umber of vegetable oil 
seeds and nuts in bags or loosely in heaps are determined (Bar- 
toszak, T~uszcze i Srod]~i Piorace, 2, 218~221). The problems of 
water in the manufacturing process of fats are discussed, such 
as water in the maturation, drying, and germination of vege- 
table seeds, water in alkali refining, treatment of crude oil by 
steaming, separation of wax from rice-brain oil by steaming, 
etc. (Hidaka, Abura Kagak% 5, 362-366). 

The storage and transportation of crude and refined oils are 
reviewed (Olin, Nord. Symposium om Harslcning af  Fedtstoffer,  
2, 203~211). A study of refined cottonseed oil held in storage 
for longer periods than are generally used in industry showed 
that there has been insiginificant decreases in market value of 
seven out of eight drums (Baumainin, J. Am. Oil Chemists'  See., 
36, 28-34). T~m apparatus for the liquefaction of fa t  in rail- 
road tank car is discussed in detail. (Shorin, Maslobo~no-Zhiro. 
vaya Prom., 2413], 32-37). 

BY-PROD~rC~ FATS. A plaint specifically designed to use waste 
acid from a chlorine dioxide bleaching process produces tall oil 
by a inew continuous process at lowest cost (Sullivan, J. Am. 
Oit Chemists'  See., 36, 124-127). Tall oil is fraetionated by 

partial vaporization under reduced pressure (Sissoa et al., 
U. S. 2,89~,880) and by fractional distillation (Hanson et al., 
u.  s .  ~,886,492). 

Fa t  in pig skins is extracted, refined, and used in the manu- 
facture of toilet soaps (Akatov et al., Maslobogno-Zhirovaya 
Prom., 2511], 36-38). A new method for processing peanuts 
increases the yield of oil and improves the quality of protein 
(Subrahmanyan et al., J. Am. Oil Chemists'  See., 36, 66-70). 
The purification of lanolin is described (Fayaud, Get. 1,018,- 
175). The recovery of wool grease is improved if the wash 
water is agitated with at. least one surface-active ionic or 
anionic agent before the final scavenging operation (tlaoul 
et at., Belg. 526,672). 

]~XTK&CTION-. A number of new or improved extraction proc- 
esses are patented, ht  a multiphase extraction process the 
material to be extracted is moistened first with miscella, then 
sprayed with I)ure solvent af ter  leaving the built (Gehle et al. 
Get. 951,031). In a continuous-extr'tetion process the seeds are 
extracted in bucket chain-extractors, and, before steaming, the 
residue is squeezed out (Depmer, Get. 966,724). Another appa- 
ratus for continuous extraetioin of oil-eointaiining seeds is pat- 
ented in Germany (Siiss, Get. 962,0l.l). In a solvent-extraction 
process, finely ground vegetable material is suspended and 
extracted in a solvent (Andrews, U. S. 2,850,511). h double 
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T A B L E  O F  C O N T E N T S  

A.  I~rTROmJCTtON *ND ]{ACK(IItOUNI)--B. F .  D a u b e r t  

]~. I~RODUCTION I)ROCESSES--•. S. (~hang  
Animal and fish fa t ;  vegctabh~ oil, by-product fat,  extrac- 
tion, tel%ling, t)leaehing, deodorization and deacidification, 
fractionatioin and winterizqtion, lmrdening, interesteriti- 
cation, splitting and p:,rtial esters, by-products of oil 
processing 

C1 PRODUCTS ( e x c e p t i n g  d e t e r g e n t s ) - -  
H .  G. K i r s c h e n b a u ( , r  

Household, ph'mnaceutical, :rod cosmetic fat  products ; emul- 
sifiers; esters, acids, alcohols, and other fa t  derivatives; 
fa t ty  ma.terials used in textile treatment, water-proofers, 
waxes, anticorrosive (;ompou~,ds, defoamers, well-drilling flu- 
ids, incendiary preparations, agriculture, and miscellum~eus 

C2 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 ) - - J .  W .  t t o r n e r  
Drying oil products, paints, resins, and plasticizers; fat ty 
materials in lubrieatioin, metal-working, and textile oiling 

D. SOAPS AND DETEUGEN'rs--J .  C. l I a r r i s  
Mainufacture; processes, composition; ehminieal analysis; 
physical charaetcristics; pcrformaince and use testing 

E .  DETERml~ATmN OF Fa ' rTY MATlCmALs--M. M. P i s k u r  
Reviews; tests for deteriora.tion, stability and antioxidants; 
mechanism; stability of fa t  products; antioxidaints; other 
types of deterioration 

~ .  NUTRITION, PHYSIOLOGY~ AND BIOCIIEMISTRY-- 
F .  A.  K m n m e r o w  

Fat  nutrition, intestinal absorption; iintermediate metabo- 
lism; phospholipids, lipoproteins, and cholesterol; lipids 
under diseased states; lipids in microbiology and plants 

G. COMPOSlTmN AND C~AR*CTERISTICs---V. V.  S t u d e r  
Comprehensive and general information, analysis of fat  
source, grading and vitamin tests, chemical characteristics, 
physical properties, detection of adulteration, composition 

H .  BOOK Ig~ :v tEw- - I .  I .  R u s o f f  



2 2 4  T H E  JOURNAL OF THE AMERICAN OIL  CI IEMISTS '  SOCIET~ r V o L .  37  

soak process  is used for  the  f i l t ra t ion-ext rac t ion  of  vegetable  
oi l -bear ing ma te r i a l s  ( D ' A q u i n  et at., U. S. 2,857,411). The 
process  of  solvent  ex t rac t ion  of soybean  oil is briefly descr ibed 
(McDontfld,  Soybean Digest, 1911],  16) .  P e a n u t s  are  p repa red  
to improve  p ress  capac i ty  and  ex t rac t ion  y ie ld  (Greeki,  Tr 
i Srod]ci 1)ioraee, 2, 221-227) .  A s t udy  of  the  s t e a m  expendi-  
tu res  and  ways  of i nc reas ing  the  hea t -u t i l l za t ion  coefficient in 
oi l -extract ion p l a n t  ind ica ted  tha t ,  when  the  ra te  of  feed  to the  
d is t i l la t ion  column is inc reased  up to 8.7-9.3 eu. m . /h r . ,  s t e am 
consumpt ion  is reduced by 8% (Zarn i t sk i i  et el., Trudy Kras- 
nodar, lnst .  Pishchevo~ Prom., I956114], 75-80) .  The  op t imum 
condi t ions  for  tlle removal  of  so lvent  f r om miscel la  are  repor ted  
(Beleborodov a n d  Chudnovskaya ,  Maslobo~no-Zhirovaya Prom., 
2~[8], 13-17). 

Alcohol, benzene,  t r ichloro-ethylone,  and  hex'~ne are  the  sol- 
ven t s  s tud ied  for  ex t rac t ion .  Benzene  is f o u n d  as the  best  
so lvent  f r o m  a s l udy  of  the  solvent  extr ; let ion of  cot tonseed 
(Chaudll ln ' i  and  Nandi ,  J. h ld ian  Chem. See., h id .  & News Ed. ,  
19, 87 9~) .  The  use  of t r icl ,h)ro-ethyieno in p rocess ing  olive 
pulp  (Cata lano ,  Oleari% .7~, 2 5 7 - 2 6 1 ) ;  the  use of  e thanol  for  
tile ex t rac t ion  of  oil f roln vegetable  oil-cakes ( K a p a r t h i  and  
Chart ,  J. Am. Oil Chemists'  See., 36, 8 1 - 8 3 ) ;  and  tile use  of 
i ndus t r i a l  alcohol for  tlle ex t rac t ion  of whea t  b r a n  (Rap and  
K r i s h n a m u r t h y ,  Food Sei. IMysorc], 7, 147-148)  are  repor ted .  

The  inf luence of cer ta in  var iab les  upon the  direct ,  con t inuous ,  
solvent  extr:~ction of  sanlb)wer  seed mea t s  i s  d i scussed  (Fur -  
m a n  e ta l . ,  J. Am. Oil Chcmisls'  See., 36, 454-457) .  By  us ing  
the  expe r imen t ' d  resul ts ,  an  oil con ten t  r educ t ion  f rom 53 to 
1.68% in one opera t ion  is achieved in a fu l l  indus t r i a l - sca le  
run.  Soybean  flasks (tf d i f fe rent  thi l tknesses a re  ex t rac ted  in 
nine solvents ,  and  the  theory  and  des ign  nlCthods of vegetable  
oil ex t r ac t ion  are  genera l ized  (Otl lmer  an4  J a ' t t inen,  Ind. Eng. 
Chem., 5t ,  543 546). 

Oxida t ion  du r ing  ex t rac t ion  and  refining (if oils and  f a t s  is 
de t e rmined  by  the  color developed between carbonyl  compounds  
:lnd benzid ine  (Wodc,  Nord. Symposium om Harskning af 
Fedstoffer, 2, 181-193) .  I n  tlu; seine synlp(lsium the  above 
me thod  is r epor t ed  by Mr :~s applic. lblc to the  de termina-  
t ion of  qua l i ty  of  credo oils bu t  not  to the  de te rn l ina t ion  of 
the s ta l l i l i ty  o f  the  finishc(l p roduc t  (ibid., 195-2023) .  h l  the  
ex t r ac t ion  of  soybeans ,  p l an t  ba lances  show 0 .44-0 .72% more  
oil t l lan do ana ly t i ca l  resu l t s  on the  or ig inal  soybeans  (Some- 
nov, Trudy Ysesoyuz. 2ia,ach.-Isslcdow~tel. Inst .  Zhirov., i 9 5 i  
11511, 94 -104) .  Tllis is  a t t r i b u t e d  to the de(;onlposition of lipo- 
p ro te ins  and  s u g a r  l ipids du r i ng  p l ' tn t  process ing.  

I{I@'INING. Severa l  new or improved  pl'oC/~sses a rc  reported.  
T r e a t m e n t  with a su l phona t ed  phenol-aIdchyde ion exchang(,  
res in  unde r  a n h y d r o u s  condi t ions  is used  to remove free  f a t t y  
ac ids  and  other  o rgan ic  impur i t i e s  (Gutkin ,  U. S. 2,363,390). 
A miseel la  ref in ing m e t h o d  is repor ted  in which a solut ion of 
tile c rude  oil in a volatih:  so lvent  is mixed  with toots ,  then  
t r ea t ed  wi th  a lkal i  (Sehmi t t ,  U. S. 2,878,275). The: soda ash 
process  i s  improved  by  m i x i n g  the  crude oil wi th  on/y a s l lgbt  
excess o f  soda  ash  so t h a t  evolut ion of carbon dioxide is pre- 
ven ted  ( T h u r m a n ,  U. S. 2,g76,2.12). A two-step process  is used  
to remove f r ee  f a t t y  ac ids  in  an  oil. A f t e r  neu t r a l i za t i on  with 
an  a lkal i  or a n  alkal i  m e t a l  ca rbona te  solution,  t he  soaps  are  
separa ted ,  and  in a second s tep  the  residual  soqos in the  oil 
a re  removed by  e e n t r i f u g a t i o n  (S tc inacker  a n d  MSller, Get. 
965,733). Tile w a s h i n g  of d e g a m m e d  oil wi th  an  aqueous  solu- 
t ion of  p h o s p h a t e  p reven t s  f o a m  f o r m a t i o n  ( H a y e s  and  Wolff ,  
U. S. 2,881,195). T r e a t i n g  a n  oil wi th  sod ium hydrox ide  a f t e r  
it  h ad  been purif ied by  phosphor ic  and  oxalic ac ids  and  de- 
eolorized wi th  h y d r o g e n  peroxide  is descr ibed (Giuff r ia  and  
D ' A r r i g o ,  Boll. informaz, ind. olearia i saponiera, 4, 3 - 7 ) .  

The  fo l lowing  phases  of  ref in ing are  reviewed:  t he  recent  
p rogress  in  t he  con t inuous  ref in ing  of  f a t t y  oils (Braae ,  Chem. 

Ind., 1958, 1152-1160) ,  the  ref ining and  h y d r o g e n a t i o n  of 
edible f a t s ,  oils, and  waxes ,  wi th  emphas i s  on olive and  soy- 
bean  oil p roduc t ion  (Schwareman ,  Chim. ~. Ind., 80, 587-592) ,  
the  ref ining of  vege tab le  oils for  h u m a n  consumpt i on  and  for  
motor  ]ubr ica t lon  (Bour jo l  a n d  Or t igues ,  Chim. ~ Ind., 80, 
712-715) .  

The  c e n t r i f u g a l  con tac to r  for  wa te r -wash ing  vege tab le  ell 
shows a n u m b e r  of  a d v a n t a g e s  (Podb ie ln i ak  e ta l . ,  J. Am. Oil 
Chemists'  See., 36, 238-241) .  One- to ten-car  capac i ty  wi th  
one c e n t r i f u g a l  contac tor  p roduces  a h ighe r  qua l i ty  of  refined 
oil wi th  50% lower ne u t r a l  oil loss in  wash  water .  Complete  
neu t r a l i za t i on  a n d  u t i l i za t ion  of coconut,  pa l m  kernel ,  and  
o ther  ,~egetable oils a re  ob ta ined  by t r e a t i n g  the  oil with alkal i  
hydrox ide  and  e thano l - amines  (Weiss ,  Israeli 10,995). U p  to 
200 p.p.m, of  d iaz inon res idue  in olive oil is removed  by  de- 
color izing wi th  a m i x t u r e  of  " R u m s i l "  ac t iva t ed  clay and  
ac t i va t ed  ca rbon  ( A l e s s a n d r i n i  e t a l . ,  Rend. ist. super, sanitd, 

21, 1116-1125) .  The  a m o u n t s  of  copper  and  i ron are  decreased 
to a ha l f  by a lkal i  t r e a t m e n t  b u t  a re  no t  decreased by  bleach-  
ing  and  wash ing .  1.5 p.p.m, of  copper  and  20.5 p.pmL of  iron 
are  p resen t  in so lven t -ex t rac ted  crude oil; and  1.0-1.2 p.p.m. 
of  copper and  12.5-13.1 p.p.m, of  i ron in p ressed  c rude  oil 
(Yo~lezawa, Nosan Ka/~d Gijutsu Kenlcy4 Kaishi,  3, 8 2 -8 3 ) .  

The  app l i ca t ion  of  mode rn  a p p a r a t u s  and  ra t iona l ized  oil- 
ref ining processes  can  lead  to economic improvemen t  of  var ious  
un i t s  (Demper ,  Fette,  Seifen, and Anstrichmittel ,  61, 354-356) .  
Au toma t i c  control  sys t em e l imina tes  the  necess i ty  fo r  opera to r s  
skil led in the  a r t  of  vegetable  oil ref ining.  They  need  only 
to be given the  ana lys i s  of  the  feed  s tock;  then  they  can set  the  
controls  :aid p ress  the  bu t tons .  (Doyle  etal . ,  J. Am. Oil Chem- 
is ts '  See., 36, 271-280) .  

BLEACHING AND I)EODOKIZATION. Waxes ,  oils, a n d  f a t s  are 
con t inuous ly  b leached  witJa chromic su l fu r i c  acid (Sch imer  and  
Volt ,  Ger. 957,508). A n i m a l  or vege tab le  f a t s  or oils can  be 
tlSUd directly for  s o a p m a k i n g  a f t e r  be ing  b leached wi th  sod ium 
chiora te  solut ion and  s t i r r ed  wi th  hydrochlor ic  acid, phosphor ic  
acid, oxalic acid, or m e t a p h o s p h a t e  (Ft .  1,033,284). P a l m  oil 
is bleached in vacuo with  0.] .-0.5% f u l l e r ' s  ea r th  a t  175 ~ or 
h ighe r  ( B r i n e k n m n  et al., Brit .  807,600). Olive-husk oil is 
deeolorlzed wi th  h y d r o g e n  peroxide a f t e r  i ts  alcohol solut ion 
had  been n~ixed wi th  glycerol  a n d  ref luxed (Cubeddu ,  Ital. 
536,559). T u n g  oil is decolorized a n d  deodorized wi thou t  a 
s u b s t a n t i a l  increase  in viscosi ty  by h e a t i n g  a t  170 ] 9 0 ~  in 
tim presence  of abou t  5% of a solid ab so rben t  ( W a t t s ,  U. S. 
2,5'67,639). A f t e r  the  abso rben t  is removed,  at  l eas t  20% of 
the  t r ea ted  oil is  f u r t h e r  hea t ed  a t  475 -500~  for  no longer  
t h a n  15 rain. and  is t hen  added  to the  bulk  of the  adsorbent+ 
t r ea ted  oil. The  use  of  b leach ing  ea r ths  in place of ac id  re- 
l ining for  docolorizat ion of  rapeseed  oil and  a p r e s s in g  tech- 
nique for  lower ing  the  color of  co t tonseed  oil are  recouunended  
(Ster] iu,  Trudy Vzesoyuz. Naueh.-Issledovatel. Inst .  Zhirov., 
7954115], 105-113) .  The  eva lua t ion  of ac t iva ted  c lays  for  
bh~'aching vegetable  oils is  descr ibed (KrejSinovi4  et el., Kern. i 
ind. [Zagreb], 6, 77 82) .  

Tile effect  of  ref ining on the  decrease in peroxide va lue  de- 
pends  on the  t ype  of n:~rth used  and  t e m p e r a t u r e  of  b leach ing  
(Grau  and  M{rna, Fleischwirtsehaft ,  JO, 694-697) .  I n c r e a s i n g  
the  a m o u n t  of  b leach ing  eartll is more  efficient t h a n  increas-  
ing the  t e m p e r a t u r e  for  the  hhmching  of ta l lows ~HId lards  
(Tr iz i s  and  Uzzan ,  l~ev. fraa~;, corps !ires, 5, 4 9 9 - 5 ] 4 ) .  

Acid-ac t iva ted  B a g h e s h a p u r a  clay -aid activ:Jted carbon 
made  f rom rice hul ls  are  very effective for  b leach ing  cottonsee(l 
oil ( M u r t h y  and  Rap, J. Prec. Oil Technologists'  A.~soc., India, 
Kanpur, 10, 121-126) .  Ttle f r ac t ions  of  c lays f ront  L e b r i j a  
rich in a t t a p u l g i t e  are  mos t  act ive decolorants  f o r  vege tab le  
oils (Ca]iizo a n d  Garela ,  Anales edafot, y fisiol. ~egetal, 17, 
935-972) .  

Two processes  are  repor ted  for  r ec lamat ion  of oil and  bleach- 
ing  clay. The  f i l ter-press  m u d  is  ex t rac ted  wi th  an  azcotropie  
u l ix ture  of  benzene  and  alcohol or of  alcohol with benzene,  
toluene,  or t r icMoro-ethylene.  Tile b leach ing  clay t h a s  f reed  
f rom f a t t y  ma t e r i a l s  is ac t iva ted  by h e a t i n g  a t  400-600 ~ for  
1-60 rain. ( S e t h u r a m a n  el al., Indian 61,157). Oils a n d  f a t s  
are  ex t rac ted  f r o m  exhaus t ed  b leach ing  ear ths  by  t r e a t i n g  
several  t imes  wi th  a solvent  in  a r o t a ry  d r u m  (Ital. 532,224). 

Deodor iza t ion  of  fish oil is effeeted by  b lowing h y d r o g e n  
chlor ide gas  into the  oil hea ted  a t  150-300 ~ ( K a s h i m a ,  Ja~pan 
784 [1958] ) .  W h a l e  oil deodorized in h y d r o g e n  a t m o s p h e r e  at  
275 ~ for  three  hr .  or a t  300 ~ for  45 rain. inhib i t s  development  
of  fishy flavors d u r i n g  s to rage  (Khor in ,  Maslobo~no-Zhiro~aya 
Prom., 2513],  34 -35 ) .  Odorless  fish-liver oil is collected in  tile 
anode chamber  when  the  oil is p laced in a vessel wi th  semi- 
permeable  m e m b r a n e  and  carbon  electrode with direct  cu r ren t  
ut  200 volts  ( K a n a i ,  Japan 3632 [1958] ) .  A des ign  o f  a phln t  
for  con t inuous  deodor iza t ion of oils and  f a t s  is  descr ibed 
(Ital. 550,404). D u r i n g  the  deodorizat ion of p e a n u t  oil, the  
ra te  of  hydro lys i s  is a f u n c t i o n  of the  f r ee  f a t t y  ac id  con ten t  
and  moreover  increases  in di rect  p ropor t ion  wi th  the  abso lu te  
p ressure  (Sarkadl ,  J. Am. Oil Chemists '  See., 36, 14:3-145). 

DEACIDnVlC'ATIO;N. Ion  exchange  res ins  are  used  fo r  deacidifi  
ca t ion  of  olive oil (Fo res t i  and  D ' A r r i g o ,  Olearia, 12, 16-18) .  
The  to ta l  ac id i ty  as  oleic acid drops  f r o m  4.3 to 0.006% a f t e r  
the  olive oil was  m i x e d  wi th  Zeroli t  F F  fo r  4 hr .  Olive oil can 
be deaeidified by  p a s s i n g  its solut ion in an  o rgan ic  solvent  
t h r o u g h  an  a l u m i n u m  oxide adso rp t ion  co lumn (lVfinutilli and  
R uggler i ,  Pubbl. univ. cattolica S. C~tore, Ann. fae. agrar., Ser. 
5, A t t i  convegno appl .  tec. c romatogr ,  prod.  agr. ,  53, 150-157) .  
The deacidif ieat ion of  p e a n u t  oil wi th  u r ea  is economical  b u t  
not  complete  (Lou ty ,  Olearia, 11, 213-217) .  Vege t ab l e  oils 
con ta in ing  up  to 4% acids  are  deacidified wi thou t  i n j u r y  to 
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their organoleptic characteristics by freezing and separat ing 
the liquid portions by centr i fugat ion (Romeo, Ital.  531,502). 
Stirring column in a reaction vessel is described for the con- 
t inuous deacidification of fa t s  and oils (Schwartzkopff and 
Eger, Get. 955,~11). 

F~OTIOIgIZATIOlq AI'CD WINTERIZATIO2"I. Various means are 
reported for the fraet ionat ion of fa t ty  acids as well as tri- 
glycerides. Cottonseed oil is winterized in misce]la by slow 
stepwise cooling (Cavanagh, U. S. 2,333,405). The crystalliza- 
tion of stearin is promoted by the presence of small amounts 
of moisture in the oil due to their formation of t iny nuclei 
(Brit. 801,10Z). Model mixtures of glycerides arc efficiently 
separated in an appara tus  designed to separate materials  by 
automatic recrystallization in a thermal gradient  (Magnusson 
and Hammond,  J. Am. Oil Chemists '  See., 36, 339 343). Molec- 
ular distillation at  10 --~ nun. Hg  pressure and temperature  of 
120-200 ~ is used to fractionate a number of vegetable oils 
(Kozin and Zlatopol 'skaya,  Sbornil~ Nauch. Rabot Moslcov. 
Inst.  Nave& Khoz.,  195618], 32-46).  

Solid portions of crude f a t ty  acids are separated from liquid 
portions by hcxane dissolution and precipitation (Martinenghi 
and Viarengo, Ital.  532,596). Mixture of f a t ty  acids are sepa- 
rated by fract ionat ion at 0-5 ~ in inert  solvents (Martinenghi 
and Viarengo, Ital.  550,734). Tallow f a t t y  acids are separated 
into sa tura ted  acid and a fract ion co~taining oleic acid by 
fractional crystallization of an aqueous ethanol solution of the 
acids (Zaheer et al., Indian 62,263).Saturated and unsatu- 
rated fa t ty  acids are separated by aging an aqueous solution 
of the acid soaps at  a temperature below 30 ~ (Ka i rys  et al., 
U. S. 2,895,976), and by extract ing their soap solution with 
methanol or ethanol (Notevarp st al., Norway 9t ,409).  O]eic 
acid essentially free from linoleie acid is obtained by cooling 
a part ial ly neutralized methanol or ethanol solution of the 
fa t ty  acids to 0-8 ~ (Sumll, U. 8. 2,858,324). On the other 
hand, linolcic acid of about 95% is separated f rom safflower 
oil f a t ty  acids by liquid-liquid extraction, using fu r fu ra l  and 
hexane as solvents in a Podbielniak ~' double-pup,"  centrifugal 
extractor (Bcal and Brekkc, J. Am. Oil Chemists'  See., 36, 
397-400). 

Methyl esters are more than a hundred times nmre soluble, 
in sulfur  dioxide than the acids (Sehlenk and Ener, J. Am. Oil 
Chemists'  See., 36, 145-149). Acids, methyl  esters, and glye- 
erides can be fract ionated efficiently in this solvent. 

I~AI~DEIglNG. A munber of new processes of hydrogenation 
are reported. High selectivity is obtained when cottonseed oil 
is hydrogenated in the presence of a nickel catalyst  in a foam 
condition produced by passing hydrogen through a f r i l led  glass 
bottom in the reactor (Elovich et at., Zhur. Priklad. Khim., 32, 
187-193). A hardened vegetable oil containing less than 2% 
iso-acid and all of the carotenes present in the natural  oil is 
produced by hydrogenation at a temperature below 100 ~ (Kauf-  
mann,  U. S. 2,852,54I). The addition of as least  0.05% of 
phospholipid prior to hydrogenation improves the plasticity 
and flavor stabili ty of a hydrogenated fa t  (Merker, U. S. 2,- 
903,468). The difference between melting point and solidifi- 
cation point of a hardened fa t  made by the continuous process 
of Bolton-Lush is improved by ;t new process which has a plu- 
rality of individual chambers superimposed one upon the other 
(Brit. 804,60~). A continuous hydrogenation process is con- 
trolled remotely by proper "*.rrangement of a panel (Okugov 
and Kopylenko, U. S. S. R. ~5 ,6[0) .  

The hydrogenation of sunflower oil (Freier and Constan- 
tinescu, LucraSrile inst. cercetdri aliment., 2, 91 97), Nageswar 
oil (Mukerjee, J. Prec. Oil Teckuologists'  Assoc., Ind, ia, Kan- 
p~r, fr0, 117-120), castor oiI (win Loon, Forte, Scifen, und 
Anstrichmittet ,  60, 899~903), and a number of vegetable and 
fish oils (Bradbury  et al., Ind. Eng. Chem., 51, 1111-1120) are 
reported. 

The selectivity and activity of catalysts for hydrogenation 
are reported. A Mn-Cr-Cu catalyst  reduces only polyunsatu- 
rated f a t ty  acids and does not at tack oleic acid (Kuwata  and 
Takume, Japan 3223 [1958]). The depleted formate  nickel 
catalyst  is more selective than fresh catalyst  for hydrogenation 
of sunflower oil (Kolesnikov, Tr,~dy Kras, nodars~. Inst .  Pish- 
chevo~ Prom., 1955111], 81-82). Pal ladium catalyst  selectively 
produced trans-isomers (Zajcew, Forte, Seifen, und Anstrich- 
mittel, 60, 1051-1052). Margarine oil is produced in one step 
by nonselective hydrogenation in the presence of moisture and 
a small amount  of mineral  acid or an aliphatic hydroxy acid 
(Merker, U. S. 2,862,94ff). 

The rate of hydrogenation is increased when nickel formate 
catalyst  is supported on 11eutral carriers such as  Supercel 
(Nanavat i  and Aggarwal, J. Prec. Oil Technologists'  Assoc., 
India, Kanpur,  12, 83-91). The neutral  supports are superior 

to acid carrier of the type of fu l le r ' s  earth or Kiese lguhr  both 
with regard to consistency of hydrogenated product  and selec- 
t ivity of hydrogenation.  The productivity of nickel catalyst  is 
slightly improved by blending with 50% and above of cobalt. 
(Tyutyunikov and Koshel, Maslobo{no-Zhirovaya Prom., 25, 
[2], 14-15).  The greater  the activity of the catalyst,  the 
greater is the development of iso-oleates (Kolesnidov, Izvest.  
Kysshikh Ucheb. Zavedi~lii, Pishchevaya TeIchnol., 195815], 48 
52). Methods for preparing catalysts and the effect of various 
factors of the hydrogenat ion process to selectivity are described 
(Arnold et al., Ind. Eng. Chem., 50, 1370-1379). The hydro- 
genation odors are due to volatile aldehydes and acids formed 
from moisture in the oil or hydrogen, which is also blamed for 
depressing selectivity. 

lV[ggnetized gr ids  are used to remove catalyst  f rom the 
hydrogenation product  (Bremer, U. S. 2,875,Z20). The spent  
nickel-copper catalyst  containing 8% soap increases the acidity 
of the hydrogenat ion product (Golendeev st al., Zhur. Priklad. 
Khim., 31, 1722-1731). Determination of nickel in oils by a rapid 
x-ray spectrographic method using a cobalt internal  s tandard 
(Dwiggins and Dunning,  Anal. Chem., 32, 1040), and by a 
eolorimetric method (Kamenew~ and Koblyanskil ,  TruEy Kras- 
nodar. Inst .  Pishchevo~ Prom., 1955111], 3 9 4 2 ) ,  are reported. 

To avoid the formation of odoriferous substances during the 
hydrogenation process, it  is necessary either to remove the low- 
molecular-weight triglycerides or employ a catalyst  which 
does not promote the formation of half  aeetals (Tyutyunnikov 
and Grechishnikova, Maslobo{,no-Zhirovaya Prom., 2416], 8-  
12). To decrease loss of oil during hydrogenation, the hydro- 
gonation temperature  and water content of the hydrogen used 
should be decreased. (Vengerova, T.rndy Vscsoyuz. Nauoh.-Issle- 
dovatel. Inst .  Zhirov, i95~[15], 128-I37) .  The format ion  of 
positional isomers during the hydrogenation of methyl  llnoleate 
under various conditions is reported (Cousins et al., J.  Am. Oil 
Chemists'  See., 36, 24-28).  

A product similar to bu t t e r fa t  with a melt ing point of 26-27 ~ 
is obtained by elaidinizing peanut  oil at 215 ~ with 1% of granu- 
lar selenium (Prakash  ctal . ,  J. Prec. Oil Technologists'  Assoc., 
India, Kanpur,  10, 89-96). 

INTERESTERI~ICATIObT. A nnmber of patents  are devoted to 
the interesterifieation of lower-ntolecuh'mweight f a t t y  acids into 
natural  fa t s  and oils. A fa t  with Wiley melting-point of 95 to 
100~ ~. and a set t ing point  of 20 to 23 ~ is obtained by the 
rearrangement  of a coconut type of oil with lower f a t t y  acid 
glycerides from coconut oil, followed by mixing with pahnit ic  
acid triglyecridcs (Drew, U. S. ,'~,374,05~;). The stabil i ty and 
pol'~rity of na tura l  fa.ts are improw~d by transesterifieation 
with low-molecular-weight fa t ty  ae.hls in xylol with sodium 
methylato catalyst  (Taiifcl et al., Nahr~u~a, 2, 178 192). The 
intercsterification of coconut oil with hardened whale oil and 
cottonseed oil is described by Becker amd Clemens (Ger. ff,009,- 
611) ; tha t  of coconut oil and inrd by Nelson (U. S. 2,892,721) ; 
and tha t  between a laurie oil ami a hardened nonlaurie 
oil by Cochran et al., (U. S. Z,859,Z*9). 

The flavor stabili ty of a normally rew~,rting fa t  is improved 
by interester ifyiug it a f ter  | lydrogenathm with a normally non- 
reverting type (Cochran r al., U. S. 2,850,.120). Mixed var- 
nishcs are prepared by transestcrification of a drying oil and a 
scmidrying oil (JekliSski, Zeszyty NauTc. Politeeh. Gda~,sk. 
Chem., 2, 9-27).  

A shortening which produres pound cakes with increased 
volume is obtained by adding saturated triglyceridc tlakes to 
tlle modified product of tallow with at least one other f ' t t  
(Steffen, U. S. 2,855,3~0). Nelson described the process of 
random distribution of the ae.yl radicals in at least two tri- 
glyceridc compositions having a stable beta crystal s tructure 
(u. s. 2,s55,3~). 

The l imitat ions and uses of transestcrif ieadon of f a t s  for 
practical purposes arc discussed (gakubov,  Maslobo{no-Zhiro- 
v~,~.,a Prom., 25[3], 19 22). No cis-tra'as isomerization or con- 
.jugation is detected during interesterification ( K a u f m a n n  and 
Grothues, Forte, Seifen, nnd Anstr ichmit tel  6i ,  425-459).  Mono- 
and diglyccrides arise in small quantities. Polymerization be- 
gins only at  higher temperaurcs.  

The directed or controlled iv-teresterification of triglyccrides 
has been studied. Directed re ' t r rangement is effected by con- 
t inuous agi ta t ion of a mixture of triglycerides which has  been 
rapidly chilled to cause the sudden fornmtion of a ch)ud of 
extremely minute  crystals  with a uni form dispersion of catalyst  
(Holman and Going, U. S. 2,875,066). A continuous con- 
trolled Jnteresterification process is accomplished by ini t ia t ing 
the crystallization of glyeeridos as soon as they are formed to 
displace the chemical equilibrium (Plaeck and IIolman, Chim. 
et ind., 81, 526-534). Another continuous process for the di- 
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ret ted interesterification was carried out a t  a low temperaLure 
to yield a material  containing a high concentration of tr isatu- 
rated glyeerides with an enhanced cloud-point (Brit.  799,263). 

Various catalysts  for interesteriflcatJon of trlglycerides are 
studied (Tiiufel et at., Fette,  Seifen, and Anstrichmittel ,  60, 
456-461). A catalyst  for interesterifieation is made of an al- 
ka.li metal  dispersed on an inorganic alkali metal sal t  of a 
s t rong acid (Weiss, et al., U. S. 2,865,759). A powdered, solid 
catalyst,  10 50 millimicrons in size, is produced by spray 
drying 20% sodium methylate in ethyl alcohol (Brit.  796,808). 
Nickel catalyst  is used to obtain interesterifieation up to 70% 
by heat ing soybean oil and butyric acid ( K u u f n m n n  et al., 
Fettc,  Seifen,  and Anstrichmittel ,  60, 919-930). An alkali 
metal  glycerate catalyst  is used to rearrange lard and a low- 
molecular-weight glyceridc by heat ing under  reduced pressure 
(Van Akkeren, U. S. 2,872,463). Plural  metal soap is used as 
catalyst  for  a continuous rearragernent between "~ mixture of 
higher f a t t y  acld triglycerides and low fa t ty  acid trlglycerides 
(]3rokaw, U. S. 2,879,281). The preparat ion of sodium meth- 
oxide as a catalyst  for the transesterification of cottonseed oil 
is reported (Artamonov et al., Maslobo~no-Zhirovaya Prom., 
z5131, 22 25). 

When su~Iicicnt alkali met:d alcoholate is used to react with 
tit(.' f ree f a t t y  acids to form so:tps and to furnish  an excess of 
catalyst,  acid is added in an mnount sufficient to neutralize 
excess alkali but  lu)t to deceml)r the soaps which occlude 
color bodies af ter  the intcresterifieation is completed (Van 
Akkeren and Ast, U. S. 2,878,~74). Water  and an acidic agent  
are used for the inactivation of the alkali metal catalyst  for 
interesterifieation (Brit .  802,129). A differential colorimeter 
which is suitable for the differential thermal analysis of fa ts  
offers a qualitative test  for the interesterification of triglye- 
eridcs ( K a u f m . m n  and Sehnurbusch, Fctte,  Seifcn, and Ans- 
trichmittel,  61, 177-181). 

SPLITTING. The acid hydrolysis of hydrogen:lted f a t  is accel- 
era.ted by the presence of surface-active nnionic ",ml nonionic 
emulsi fying agents  and cationic adsorbers (Rozhdestvenskil, 
Maslobo~no-Zhirovaya Prom., 25113], 31-34).  Cation exchange 
resin is used for Twitchell split t ing of Chrysalis oil (Koga,  
Kagoshima Dai.qaku Nogakub,. (~al,;ujlets'a ]ldlcoku, 7, 149-155). 
The effect of the resin seems to 1)e not due to its catnlytic 
action but  to liberntion of free dibutyhm.phthahme sulfonic 
acid. The saponific~,tien veleeity of Chrysalis oil in the organic 
solvent system is decrensed with decrensing of car/)0n number  
of tile solvent (ibid., 156 162). The mechanism of acid hydrol- 
ysis of f a t  is discussed (Bcspyatov, Maslobo{no-Zhirovaya 
Prom., 25[4],  9 - t 2 ) .  An approximate formula for the deter- 
mination of the maximum attainable completeness of f a t  hydrol- 
ysis is given (Molchanov, Tr~td~y Krasnodarslc. Inst .  1)ishehevo{ 
Prom., 1955112], 101-107). 

Used copper-nickel catalyst  conta l . s  up to 8% nonextraetable 
Mg, Ca, Ni, and Na soaps (Goldenecv et al., Maslobo{no-Zhiro-' 
vaya Prom., 2g[9],  17-22). The Mg and Ca soaps promote, the 
spl i t t ing of f a t  during i ts  hydrogenation a t  relatively high tem- 
perature,  causing the increase in tile free f a t ty  acid content of 
the finished product. Odor and color bodies in fa t  spli t t ing are 
removed by u continuous process ( I res  and Thompson, U. S. 
2,895,975). The f a t  is hydrolyzed with water under press~ure, 
and the reaction products are immediately passed through a 
high-vacuum distillation zone where water and color- and odor- 
causing bodies are flashed off. 

PARTIAL ESTERS. Monoglyeerides f rom olive oil are prepared 
in the presence of urea, with acetone and isopropyl alcohol as 
solvents (Rigamont i  and Vacirea, Olearia, 12, 49 52). Yield 
of monoglyeerides is not above 62% because the di- and triglye- 
erides are occluded in the precipitate formed. Mono-esters are 
produced by the reaction of a triglyeeride of an hydroxy f a t ty  
acid with a polyhydrlc alcohol containing no more than one 
pr imary  hydroxyl group and a t  least one secondary hydroxyl 
group (Smith,  U. S. 2,902,500). Par t ia l  esters of linseed oil 
are prepared by transesterifieation with a mixture of ethylene 
glycol and diethylene glycol (Mlejnek et al., Chem. pr~mysl, 7, 
41-44).  The reaction of a higher acylated triglyceride with 
an hydroxy-eontaining reactant  which consists of glycerol with 
a lower acylated triglyceride or a lower aeylated glycerol partial  
ester comprising glycerol and a mixture  of lower acylated glyc- 
erols is described (Embree and Brokaw, Brit .  808,634). 

Par t ia l  glyeerides are prepared by a reaction of a phospha- 
tide with water in the presence of an anion exchange material  
(BeM, U.S. 2,885,~1g). Vegetable oils are deacified by esteri- 
fication with glycerol (Cruz and Ronlero, Gvasas y aceites, 9, 
64-73).  

The esterification and transesterii lcatlon techniques for the 
preparat ion of specific glyeerides and os f a t ty  g]ycerides of 

desired properties are reviewed (Peterson and Way, Ind. Eng. 
Chem., 51, 1081-1085). Par t ia l  esters of fa t ty  acids and poly- 
hydroxy alcohols are used as emulsifying agents  (Golant and 
Petrov, Maslobo~o-Zhirovaya Prom., 2512], 16-19).  

BY-PRODUCTS. ~k process has  been developed for producing 
pharmaceutically pure stcrols f rom tall oil pitch. A plant  using 
this process to produce 1,000 lbs. of steroI per day is brought  
into operation (Steiner and Fritz, J. Am. Oil Chemists'  Soc., 
36, 354-357). Stigmasterol and sltosterols are separated and 
purified from a solid phytosterol mixture (Fevig et al U. S. 
2,905,677). Sterols are separated f rom rapeseed oil soap stock 
(Niewiadomske, Zeszyty Naulc. Politeeh., Gda,hsk Chem., i957 
[2], 47-58).  tIydroxy acids are fornmd in small amounts  during 
the double pressing of sunflower seeds with expeller presses 
(Rzhekin and Pogokina, Trudy Vsesoyuz. Naueh.-Issledovatel. 
Inst .  Zhirov., 1954[15], 4-11).  

The by-products of cottonseed crushing indust ry  arc reviewed 
(Prakash  et al., Symposium on Cottonseed and By-Products,  
Hyderabad,  India, ]958, Sect. VI, 8-19). Pure gossypol is 
isolated from the gmns obtaiued by water washings of crude 
hexane-extracted cottonseed oil (Pons et al., J. Am. Oil Chem- 
ists '  Soc., 36, 328-332). Over-all yields of purified gossypol 
from gums range from 41-36% for products of 98-99% puri ty 
respectively. Prelimin'~ry cost study indicates tha t  crude gossy- 
pol-acetic acid can be produced at a cost of $2.64 per lb. at  an 
;~nnual production of 113,500 lbs. and pare gossypo] at $5.55 
per lb. at  an annual  production of 81,000 lbs. (Koltun et al., 
J. Am. Oil Chemists'  See., 36, 349-352). Under anaerobic con- 
ditions the fixation of goss3"pol in cottonseed oil is a reaction 
of the second order with respect to gossypol (Pens  et al., 
J. Am. Oil Chemists'  See., 36, 337-339). 

Oils and fa ts  are recovered from deeolorizing substances in 
an appara tus  consisting of a rotat ing drum and auxiliary at- 
tachments (Ital. 532,224). The organic distillates f rom the 
deodorization process are recovered by a continuous process 
(Fiala,  J. Am. Oil Chemists'  See., 36, 375-379). The operation 
of this system essentially eliminates barometric condenser- 
wa.ter disposal problems, and the deodorizers could be i)ut on a 
closed-circuit w'~ter system. 

Low-cost acidub,ted refinery soapstock is utilized directly 
as raw material  fer  producing the mixed methyl esters of 
cottonseed oil fa t t y  ;~ei(Is (Eaves et al., J. Am. Oil Chemists'  
See., 36, 230-234). Proeessh,g acidulated foots cmltaining 
12.4% of neutral  oil :It the foregoing conditions resulted in 
ester ifying 83-86% of tile fa t ty  acids. Reprocessing the same 
material  af ter  dehydrat ing it  al~d restoring the initiM meth- 
anol to f a t ty  acids ratio increased the percentage of fa t ty  
acids esterified by about 5%. Fa t t y  mater ia ls  are recovered 
from vegetable oil soup stock by mixing and agi ta t ing  with a 
water-insoluble solvent, such as aromatic hydrocarbon, halo- 
genated hydrocarbon, or petrolemu naphtha  (Kelly, U. S. 2,877,- 
249). Oil and proteins are recovered from press water obtained 
from animal material  by successive eentr ifugat ion and partial  
evaporation (Borck, U. S. 2,888,449). 

Products (excepting detergents) 
EDIBLE~ PtIAR3/IACEUq!ICAL, AND COSIVLETIC FAT PRODUCTS. The 

problem of rancidity in milk is reviewed in some detail. (tIer- 
rington, Ann. Rept. N. Y. State Assoc. Mil]~ Sanitarians, 30, 
87). Phospholipid interactions with casein in milk is the sub- 
ject of a thesis. (Husaini ,  Univ. Microfilms, Ann Arbor, Mich., 
L. C. Card No. Mic. 58-5350; Dissertation Abstr. ,  19, 919 
920). Precursors  to the radiation-lndueed oxidation flavor of 
milk f a t  are investigated (Floff et al., J. Dairy Sci., dZ, 468). 
A study of effect of synthetic antioxidants on stabil i ty of milk 
fa t  and sweet-cream butter  has been made, and the well-known 
fat  ant ioxldants  are re-evaluated. The esters of gallic acid, 
especially propyl and dodecyl galtaLes, were highly effective in 
prolonging the induction period of milk f a t  and sweet-cream 
butter  during their exposures to ultraviolet l ight and heat  at 
1.02 ~ (Zalashko, Molochnaya Prom., 20 [2]) .  An estimation 
and analysis  of the monoglyeeride content of nlilk is made 
(Jensen and Morgan, J.  Dairy Sei., ~2, 232-239). Of several 
methyl ketones in evaporated milk, only heptanone-2 is con- 
sidered to be of possible flavor significance (Wong et al., J. 
Dairy Sci., 41, 1699). A modified cream has  been prepared to 
contain 22 to 28% but terfa t ,  15 to 16% non-fat  milk solids, 
and no more than 60% water (Roberts, U. S. 2,878,126). 

The influence of set t ing on the hardness  of butter  was 
investigated. The extent of setting, which is defined as the 
hardness increase during storage of the butter,  is shown to be 
largely dependent on initial hardness;  the harder  but ter  dis- 
plays the greater degree of setting. Sett ing was always less 
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however in con t inuous ly  made  b u t t e r  when  compared  wi th  con- 
ven t iona l  bu t t e r  m a d e  in  the  same  season.  R ap i d  cooling of the  
c r eam resul ted  in  a ha rde r  convent ional  bu t t e r ,  with an  increase  
in ex ten t  of  s e t t i ng .  The  ex ten t  of s e t t i ng  m a y  be p e r m a n e n t l y  
lessened by p r i n t i n g  (De M a n  and  Wood,  J. Dai.ry Sci., 42, 56) .  
The  effect  of  s t o r age  on the  phosphol ip ids  a.nd on the  p~r t i t ion  
o f  phosphorus  in  bu t t e r  ha s  been s tudied  (McDowell ,  J. Dairy 
Research, 25, 475) .  I n  a s t udy  of the  compos i t ion  of  the  
phospha t ides  of  b u t t e r  made  f r o m  r ipened cream,  the  phos- 
pha t i de s  i so la ted  f r o m  bu t t e r  se rum have  the  rat io,  l ec i th in :  
eephal in  : spb ingomye l in  30 : 45 : 25  (Koops ,  Neth.  Millc Dairy J., 
12, 226).  A cr i t ical  review wi th  63 re fe rences  was p r epa red  on 
t he  addi t ion  of ex t raneous  f a t s  and  thei r  de tec t ion  in bu t t e r  
(V i t ag l i ano  and  D ' A m b r o s i o ,  Ann. /ac. agrar, Univ. Napoli  
Portici [Naples], 22, 35) .  I n  a s t u d y  of  the  effect  o f  chlorin- 
a t ed  wate r  on t he  keep ing  qua l i ty  of bu t t e r ,  i t  was concluded 
t h a t  bu t t e r  washed  wi th  c o n t a m i n a t e d  wate r  developed ran-  
cidi ty wi th in  21 days  a t  37-41 ~ P.  whereas  wa te r  f r o m  the  
same source c o n t a i n i n g  5 pa r t s  per  nfillion res idual  chlorine 
gave  bu t t e r  which  re ta ined  good flavor f o r  six weeks. No 
chlorine ~' t a i n t "  was  detected in the  ba t t e r  washed  wi th  wa te r  
con t a in ing  as  m u c h  a s  200 p a r t s  per  mil l ion (Lewis,  et al., J. 
Soe. Dairy Tcchnol., 1l ,  186).  A simplif ied me thod  for  the  
de t e rmina t ion  of the  s o f t e n i n g  po in t  of  b u t t e r f a t  is g iven 
(Dixon,  Australian J. Dairy Technol., 14, 22) .  A simplified 
R a m s e y - P a t t e r s o n  pa r t i t i on  ch roma t og raph i c  me t hod  is de- 
scr ibed for  use  on shor t -cha in  f a t t y  acids  (bu ty r i c  t h rough  
cupr ic)  no rmal ly  f o u n d  in da i ry  products .  ( K e m p  and  t Ie t r ick ,  
J. Dairy Sci., 4l ,  1494).  

The  p a t e n t s  t h a t  i s sued  on the  composi t ion  or p rocess ing  of  
bu t t e r  inc lude:  a subs t i t u t e  b u t t e r f a t  p repa red  by the  in ter-  
ester if icat ion of l a rd  and  coconut  oil (Nelson,  U. S. 2,892,721) ; 
a process  for  m a k i n g  h a r d  bu t t e r  f r om an  u n s a t u r a t e d  glycer ide  
which involves hyd rogena t i on ,  solvent  crysta l l iza t ion,  and  inter-  
ester if leat ion ( B a r s k y  et al., U. S. 2,898,211); and  an  appa-  
r a t u s  for  the  con t inuous  produc t ion  of bu t t e r  (Masek  and  
Malik,  U. S. 2,861,75"4). The in t roduc t ion  o f  v i t ami n  C and  
toeophcrol  into bu t t e r  ind ica tes  p ro longed  p rese rva t ion  as these  
v i t amins  repress  f e r m e n t a t i o n  ( N o v o t e l ' n o v  a n d  Stavrovaizves t ,  
Vyshikh Uchcb Za,vedni~ Pishehevaya Technol., 1958, No. 4, 
64 -68) .  

I n  a s t udy  of  an t i ox i dan t s  for  la rd  p rese rva t ion ,  i t  was 
found  t h a t  add i t ions  of  t ann in ,  i sobuty l  gal la te ,  v i t a m i n  C and  
tocophero],  or m i x t u r e s  of  v i t amin  C and  tocopherol  a re  effec- 
t ive for  la rd  s t ab i l i t y  when s tored a t  room t e m p e r a t u r e  f o r  347 
days  or oxidized in tense ly  by bubb l i ng  wa te r - f ree  97-99 ~ a i r  
a t  a ra te  of  140 m l . / m i n ,  for  5-15 hr.  (Pyszn iak ,  Prace Inst.  
Przemyslu Miesnego, 1, 163).  

I n  a s t udy  of  the  sp read ing  proper t i es  of  table  m a r g a r i n e s ,  
the  g(u~eral a spec t s  and  the  rheological  p rob lems  were g iven  
cons idera t ion  ( N a u d e t  et al., Rev. fran~, corps gras, 6, 4) .  The 
method  of  Smi th  a n d  B ry ' t n t  is a d a p t e d  to the  de t e rmi na t i on  of  
ex t remely  smal l  quan t i t i e s  of  wa te r  and  is considered in con- 
nect ion with the  determim~tion of the  water  con ten t  of  f '~ts 
used for  m,~nufac ture  of  m a r g a r i n e  (Lowry  and  Lecha r t i e r ,  
Re.t;. fran~:, corps gras, 5, 550).  Three  eumlsif iers  p r e p a r e d  by 
ester i i icat ien of  C~ and  C~s f a t t y  acids  with glycerol,  leci thin,  
and  oxypolymer ized  oil emulsifier a re  compared  in h y d r o g e n a t e d  
f a t  and  m a r g a r i n e  (hyd rogena t ed  f a t  p lus  16% wa te r )  wi th  
r ega rd  to i m p r o v i n g  p las t i c i ty  or th ixo t rophy .  Oxypolymer tzcd  
oil was  the  poores t  emulsifier.  

The  presence o f  wa te r  ( 1 6 % )  improves  p las t i c i ty  1.5 
t imes  (Pe t rov  et al., Izvest. Vysshil~h Ucheb. Zavedeni~ 
Pishchevaya TcI~hnol., 1958, 5-39) .  A f a t  is p roduced  by  
the  in teres ter i f ica t ion  of a coconut  type  of  oil w i th  1 to 
20% of  lower f a t t y  acid glycer ides  f rom coconut  oil, fol lowed 
by phys ica l  m i x i n g  of the  p roduc t  wi th  1 to 15% of  t r ig lyc-  
er ides o f  the  pa lm i t ic  acid f r ac t ion  f rom coconut  oil (Drew,  
U. S. 2,874,056). Lac tones  for  f lavor ing  f a t - c o n t a i n i n g  foods  
are  descr ibed (Wode  and  Hohn ,  U. S. 2,90'3,364). The theologi-  
cal aspec t s  of  m a r g a r i n e  and  s h o r t e a t n g s  a re  reviewed (Eno-  
moto  et al., J. Japan Oil Chemists'  Soe., 7, 511) a n d  the  
m e a s u r e m e n t  of  the  ha rdnes s  of  marg '~r lne  a n d  f a t s  wi th  cone 
pene t rome te r s  was  i nves t i ga t ed  ( H a i g h t o n ,  J. Am. Oil 
Chemists'  Soc., 36, 345).  Needle and  cone p e n e t r o m e t e r s  are  
employed to tes t  h a r d n e s s  of  m a r g a r i n e  ( S a m b u c  a n d  Naude t ,  
Rev. fran~, corps gras, 6, 10) .  Consis tency of  m a r g a r i n e s  is 
defined as the  force  necessa ry  to ex t rude  i t  t h r o u g h  an  orifice 
and  by  the  see t i lometer  of  Mohr,  whereby  the  force  u sed  when  
c u t t i n g  the  sample  wi th  a steel  wire is  m e a s u r e d  ( S a m b u c  and  
Naude t ,  Bey. fran~, corps gras, 6, 18) .  

Spec t rophotomet r ic  de t e rmi na t i on  of  sorbic acid in  mar -  
g a r i n e  is done by  employed ing  s l igh t  modif ica t ion  of  the  m e t h o d  
of L u c k m a n  and  :5felnick (Onrus t ,  Chem. Weekblad, 5d, 498) .  
L a b o r a t o r y  tes t s  fo r  the  p roduc t ion  of a u n i f o r m  sho r t en ing  

are  descr ibed (Woer f e l  and  Bates ,  Food Technol., 12, 674) .  A 
cont inuous  process  fo r  the  m a n u f a c t u r e  of  an  a l l - fa t  p las t i c  
s h o r t e n i n g  is p a t e n t e d  (McGowan and  Tet~sdale, U. S. 2,853,- 
390) and  a process  for  the  p roduc t ion  of  s h o r t e n i n g  c o n t a i n i n g  
a t  ]cast  25% tMlow is disclosed (Steffen,  U. S. 2,855,310). 

A liquid s h o r t e n i n g  h a v i n g  a creamy cons i s t ency  a t  room 
t e m p e r a t u r e  is p r epa red  f rom ;~n edible t r ig lycer ide  oil con- 
t a i n ing  s u b s t a n t i a l l y  no normal ly  solid t r ig lycer ides ,  a m in o r  
a m o u n t  of  mono- and  diglycer ides  of  f a t t y  ac ids  c o n t a i n i n g  a t  
leas t  16 carbon a toms  and  no t  more  t h a n  one double bond,  a n d  
a snmI1 a m o u n t  of  a f ree  f a t t y  acid con t a in ing  a t  leas t  16 
carbon  a toms  and  not  nmre  t h a n  one double bond  (Brock,  U. S. 
2j868,652). A stable  fluid sho r t en ing  is p r epa red  f r o m  an  
edible oil and  3 to 8% by wt. of  a s a t u r a t e d  long-cha in  f a t t y  
acid t r ig lycer ide  c o n t a i n i n g  a t  leas t  one behenyl  rad ica l  per  
molecule (Thompson ,  U. S. 2,875,06~). A plas t ic  s h o r t e n i n g  is 
p repa red  f r o m  a t  leas t  90% of  a l ow- tempera tu re  r e a r r a n g e d  
and  pa r t i a l ly  h y d r o g e n a t e d  mix tu re  cons i s t ing  of  a t  leas t  80% 
lard  and  no more  t h a n  20% tallow ( H o h n o n  and  Going,  U. S. 
2,875,067). A wide-plas t ic  r ange  sp read  for  the  C a n a d i a n  
Armed  Forces  cons is t s  o f  h y d r o g e n a t e d  edible ta l low a n d  aceto- 
g iycer ides  made  f r o m  h y d r o g e n a t e d  soybean  oii (Lemo n ,  Avis ,  
and  Haynes ,  J. Am. Oil Chemists '  Soe., 36, 45) .  An  emulsif ied 
o leaginous  sp read  con t a in ing  a h igh  a m o u n t  of  componen t  
essent ia l  f a t t y  acids  con ta ins  75 to 92% of  vege tab le  oils 
(Phi l l ips ,  U. S. 2,890,959). 

A review has  been p repa red  on the  topic  " F a t t y  Ac ids  in  
Foods  ~' (Coons, J. Am. Dietetic Assoc., 3~i, 242).  The  des ign ,  
cons t ruc t ion ,  and  opera t ion  of  a p i lo t -plant-s ize  p las t ic izer  for  
sho r t en ing  and  m a r g a r i n e  is descr ibed ( H a r r i n g t o n ,  Ba tes ,  an d  
St ingley ,  J. Am. Oil Chemists '  Soc., 36, 539) .  The  tex t  of  two 
commun ica t i ons  re la tes  to the  incorpora t ion  of  c rys ta l l ine  
fl-carotene in f a t - b a s e d  foods  ( B a u e r n f e i n d  st  el., Food 
Technol., 12, 527-535) ,  and  i ts  success and  accep tab i l i ty  in 
wa te r -based  foods  (Bunne l l  ct al., Food Technol., 12, 536-541) .  
A solid caro tenoid  concen t ra te  is  p r e p a r e d  by  d i sso lv ing  a t  
leas t  15% by  wt. o f  caro tenoid  in cetylic alcohol ( K l a u i  an d  
Moor, U. S. 2,87~t,058). The  indus t r i a l  syn thes i s  of  ca ro tenoids  
for  use  as food  colors is descr ibed (Is ler ,  Food Technol., 12, 
520-526). A process  is des igned  for  the  p r e p a r a t i o n  of  an  
h y d r o g e n a t e d  vegetable  oil con t a in ing  less t h a n  2% iso-acids  
and  all of  the  caro tenes  p re sen t  in the  n a t u r a l  oil ( K a u f m a n n ,  
U. 5'. 2,852,541). A difference in resu l t s  of  the  cat . f iyt lc  hy- 
d rogena t ion  of  9 ,10-cpoxyoctadecyl  '~eetate is a t t r i b u t e d  to the  
re la t ive pos i t ion  of  the  oxi rane  eelLtcr wi th  rcspc.ct to the  acyl  
or alkoxyl  oxygen  a toms  of  the  ester  (Fm.c and  Bickford ,  J .  
Org. Chem., 24, 620-622) .  A t  least  two t r ig lycer ide  composi-  
t ions,  h a v i n g  a s table  beta crys ta l  s t ruc tu re ,  a re  found .  The  
mix tu r e  has  an  acyl  con t en t  of  "~t leas t  95% C~ a n d  C,s f a t t y  
acids,  of  which 73 to 80% arc  C,s and  20 to 27% are  C~ acids.  
The mix tu r e  is hea t ed  to a t  leas t  50~ in  the  p resence  of an  
alkal ine cat:,.lyst so t h a t  r a n d o m  r ed i s t r i bu t i on  of  the  acyl  
rad ica ls  will occur (Nelson ,  U. S. 2,855,3t~). 

An u n s a t u r a t e d  f a t  which  normal ly  t u r n s  r anc id  a n d  rever t s  
is pa r t i a l ly  h y d r o g e n a t e d  to a s tab i l i ty  ag ' f i n s t  revers ion  a t  
leas t  equal  to t h a t  of  94 ~ h y d r o g e n a t e d  co t tonseed  oil (Cochran  
( ' ta l . ,  U. S. 2,859,120). F a t  fro- use  in  chocolate mixes ,  ice 
c ream nfixes, sho r t en ing ,  and  cake mixes  is improved  by the  
add i t i on  of  0.5 to 5 %  of  a C~ 'xnd C._,.., f a t t y  acid es ter  of  a 
mono-alkyl-glucoside  ( B a r s k y  and  B a b a y a n ,  U. S. 2,886,438). 
Prope r t i e s  of  coconut  and  p a l m  kernel  oils are  improved  by the  
add i t ion  of  a smal l  a m o u n t  of  ,% C:,.., to C,s prim:~ry ,~mine 
( H a m p s o n  and  F r e e m a n ,  U. S. 2,903,369). I n t e r c h a n g e  of 
cater rad ica ls  in  specified t r ig lycer ides  a t  abou t  ]20 ~ C. in  the  
presence  of NaOCtL,  is  disclosed (Becker  a n d  Clemens,  Get. 
1,OOP,6ZZ). Oxida t ion  of  sho r t en ing  and  m a r g a r i n e  is reviewed 
in a J a p a n e s e  s y m p o s i u m  on oxid ' t t ion of foods  and  i ts  preven-  
t ion (Murata . ,  Abura Kagaku,  7, 302).  Selected topics  o f  thc  
s y m p o s i u m  are :  r u s t i n g  of  fish p roduc t s  a n d  i t s  p r ev en t i o n  
(Nonaka ,  ibid., 317),  and  the  oxida t ion  of foods  a n d  i ts  pre-  
ven t ion  ( K i h a r a ,  ibid., 322).  Th reads  on a con ta ine r  fo r  edible 
oils are  coated  wi th  a film of an  alkali  me ta l  d ihyd rog en  ortho- 
p h o s p h a t e  sa l t  ( I t o lman ,  U. S. 2,87I,I30). 

Inf luence  of the  ex t r ac t ion  of l iptds f r o m  flour on g lu t en  
deve lopment  and  b r eakdown  is i nves t i ga t ed  (B loksma ,  Chemis- 
try and Ind~stry,  1959, 253) .  F lou r  b l each ing  or t r e a t m e n t  
wi th  a m m o n i u m  persu lpba te ,  benzoyl  peroxide,  and  ascorbie  
acid p roduce  l i t t le  essent ia l  f a t t y  acid des t ruc t ion  ( F i s h e r  
et el., Chem. and Ind., i953, 1361).  The  s to rage  qual i t ies  of  a 
baked  p roduc t  cons i s t ing  of f l o u r : f a t : s u g a r  in ~ ra t io  o f  3 : 2 : 1  
a re  fol lowed wi th  and  wi thou t  the  add i t ion  of 10 m i c r o g r a m s  of  
copper per  g r a m  of f a t  ( m a r g a r i n e ) .  The  b a k e d  p roduc t  a t  
18-20 ~ in  the  absence  of copper gives an  inc rease  in  peroxide  
n u m b e r  f rom 1.5-42.7 d u r i n g  21 weeks o f  s torage .  I n  the  
presence  of copper  the  peroxide  n u m b e r  is 322 a t  the  end  of  
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the same period (Tiiufel and Serzisko, Ernahrungs forschung, 
3, 100-107). Rancidity is inhibited in mantecas ( a  Spanish 
bakery product containing sugar,  flour, and lard) by using 
:mtioxidants in the product  or in the paper wrapper (de la Bor- 
bolla y Alcala and Vargas  l~omero, Grasas y aceites [Seville, 
Spain] 9, 55-59). 

Deterioration of flour is accompanied by oxidative and hy- 
drolytic processes, involving the oxidation of double bonds of 
f a t ty  acids, hydrolysis of gl.veerides, and the formation of lac- 
tides and estolides (Sosedov et al., BioI~him Zerna, Sbornil,:, 
195814], 206). The effect of unsa tura t ion  in wheat oil on 
baking s t rength  is given consideration (Har t  and Hutchinson, 
Chem. and Ind., 90, 3). A cloud-point test  is described as a 
means of characterizing the pol.vglycols of polyoxyeth.vlene (8) 
stearate,  ample.red extensively in yeast-raised baked goods 
(Brewster and Brandner,  J. Agr. and Food Chem., 7, 348-349). 
Staling of yeast-r.qised bakery products is inhibited by tim 
addition of 0.1 to 1% by wt. of flour of 3-stearo.vl-D-glucose to 
the dough (Nn.vlor, U. S. 2,856,870). In the preparation of 
bakery products there is incorporqted into the mix prior to 
baking 0.1 to 3.0% by wt. of a monoglycerlde composition con- 
taining 50 to 95% of higher  triglycerides and 5 to 50% of 
purified, saturated fatt.v acid monoglyeerides (Kuhr t  and Van 
Gra'~fciNnd, U. S. 2,871,12-t-5; 2,87t,128). Staling of yeast- 
rnlsed imkery products is inhibited by the qddition of aseorbyl 
palmitate  or hydrogenated ascorbyl pahnit-~te to the dough 
(Ofelt and Ilodge, U. S. Z,889,2~7). A monograph is given for 
use with a refractometric method for determining percentage 
of concentration of fa t  in bakery products (Koehar.van, Khle- 
bopelcar, i Kondilor.  Prom., 3110], 12). ]3reads containing 
0.5-2% polyglycol-400-nmnostearate were annl.vzed. The poly- 
glycol-400-monostearate extracted fronl bread samples had a 
hemolytic action against  fresh blood corpuscles (Kliffmuller, 
Dent. Lcbensm.-Rundsehau, 54, 59). 

Results are described on the acceptability of baked goods 
prepared with fa ts  high in polyunsnturat(,d fa t ty  acids (Vail, 
J. Am. Dietet. Assoc., 35, 119-121). The detection of lower 
f a t ty  acids in dough and bread by Imper cl~romatography is 
discussed (Crees, Chem. Weekblad, 54, 396). The use of lecithin 
in the production of br(md containing defat ted soya-flour as n 
protein supplement was found to improve volume and linking 
quality (Adler and Poneranz, J. Sci. Food Agr., 10, 449-456). 
The changes of various properties of edible oils on open-air 
heat ing arc studied (Tel  and (/ta. I(asci-Oa./,:~b Zasshi, 8, 205). 
A continaous conveyor for carrying foods th, 'ough heated fa t  
has been desSgned (t 'ack,  U. 8. 2,853,937). In "~nothcr patent  
sliced potatoes are immersed in fa t  at 350 to 380 ~ F. for 15 to 
30 seconds, immediately withdrawn, and fr ied in fa t  at 250 to 
300 ~ F. for 2 to 5 min. (Buechele and Adqcusky, U. S. 2,855< 
308). Other patents  are:  a jacketed kettle for potato chip 
f ry ing  (Sech Jr., U. 8. Z,861,514), a deep f a t  frier (Lutze, 
U. S. 2,367,164); a novel f ry ing  oil consisting of a deodorized, 
hydrogenated vegetable seed oil with an iodine wtlue of 75 to 
94, a melt ing point of 80 ~ to 95 ~ F., and a set t ing point of 55 ~ 
to 65 ~ F. (Melnick and Gooding, U. 8. 2,874,055) and a deep 
fa t  f ryer  (Smoot and Smoot, U. S. 2,875,682). 

A study of the continuous production of mayonnaise has 
been made (Smith and Rees, J. Am. Oil Chemists '  See., 36, 
217). A salad and dessert topping involves incorporation of a 
cellulose derivative (Diamond and Powell, U. 8. 2,868,653) 
while the addition of at  least 0.001% of a metal chelating agent  
is disclosed in emulsified salad dressing (Stapf ,  U. S. 2,885,- 
292). The effect of various foods on the lecithin content of egg 
yolk mixed with them has been studied (Vercillo, Rend. ist 
super, sn. sanita, 22, 23). Addition of small amounts  of very 
hard  f a t s  is useful in improving the performance of molded 
chocolate bars (Guice, Lovegren, Feuge, and Cosier, J. Am. Oil 
Chemists '  See., 36, 4).  In  connection with viscosity increase, 
due to solid-fat formation in tempering chocolate coatings, a 
laboratory tempering kettle-viscometer has been developed 
(Duck, Mfg.  Confectioner, 3817], 9). Manufacture  of cocoa- 
but ter  subst i tute  f rom hydrogenated peanut,  sunflower, and 
rape oils by the use of a crystallization method is described 
(Pokornyl,  Masloboino-Zhirovaya Prom., 2d[11],  17). Meas- 
ureulent of oxidation of cacao butter,  edible fats ,  and products 
containing fa t s  is reviewed (Kleinert ,  Ray. intern, chocolat., 14, 
9, 69, 114, 164). Determinat ion of foreign fa t s  in cacao but ter  
is performed by use of low temperature crystallization and 
chromatographic techniques (Purr ,  Fette,  Sullen, and Anstrich- 
mittel,  6.l, 119). The use of glyceryl monostearate and related 
emulsifiers in candy is described (Knight ly ,  Mfg.  Confectioner, 
3816], 33). ~'ood compositions having hypercholesterolenic ac- 
t ivi ty consist of an edible f a t  in which is incorporated a sterol, 
preferably fl-sitosterol in excess of tha t  present  in the edible 
f a t  (t~everidge, Can. 567,202). Carboxymethylated soybean 

protein containing 7-9% carboxymethyl groups yield disper- 
sions that  exhibit resistance to putrefact ion and do not gel on 
the addition of formaldehyde (McKinney and Uhing,  J .  Am. 
Oil Chemists '  See., 86, 49). Changes of fa t  in frozen mackerel 
during storage are studied (Kha]ina,  Izvest.  Ti~hookean, 
Nauch.-Issledovatel. Inst .  Ryb. Khoz. i Okeanograf, 42, 299). 
A review was published on f a t  content of animal rations with 
24 references (Maymone, Ann. Sper. Agrar [Rome], 12 Suppl. 
1-11).  A method is described for  growing yeast for aninlal 
feeds, with a yeast  yield equivalent to 45% of the sugar con- 
tent of the olive oil waste (Ursinos, Grasas y Aceites, 9, 248- 
258). New patents  on aninml feds are: detoxifying cottonseed 
meal (King,  U. S. 2,873,190); cottonseed meal in laying hen 
diets (King  et al., U. S. 2,873,191); leguminous feeds (Hor- 
vath, U. S. 2,849,317); vitamin E fortified feeds (Baxter, 
U. S. 2,891,864); a dry stable feed supplement (Wilson, U. S. 
2,899,307) ; and a poultry feed (Ely and Foy, U. S. 2,899,308). 
The possible toxic factor of triehloro-ethylene-extraeted soy- 
bean oil meal is discussed (Picken et al., J. Am. Chem. See., 81, 
909-915). A flash desolventizing process removes hexane to 
produce higl>quality, essentially undenatured,  so.vbcan protein 
flakes for industrial  uses (Brekke, Mustakas,  Raether, and 
Griffin, J. Am. Oil Chemists '  Soc., 36, 256). [nfermat ion is 
recorded on making feed yeasts  from waste Hquor of soap 
manufac tu re  (Otsnka and T'ada, J. Agr. Chem. Soc. Japan, 32, 
805-810). A coating for the interior of cans to prevent ad- 
hesion of meat  prepared from 25 to 75% by wt. of an alkylene 
bis-stearamide synthetic wax and  75 to 25% of a synthetic rub- 
ber is disclosed (Clark and Raisch Jr., U. S. 2,88t,392). A 
coated sausage casing is disclosed (Dowd and Glaser, U. S. 
2, 866,710). Plasticizers for  fihns used in packaging meat to 
preserve the red color of meat  are disclosed (Sn.vder and Fer- 
her, U. 8. 2,900,260-261). Format ion  of bit ter taste in a baked 
oat cereal product is prevented by incorporation of 0.1 to 
12.0% of coconut oil (Blonqvist and Malu, U. S. 2,~)68,648). A 
process for  making cereal flakes with an oil content not more 
than 4% is disclosed (Grandel, U. S. 2,879,167). l:nformation 
is given on pr imary antioxidants,  s.vnergists, and metal de- 
activators for  use in the stabilizing of food products and in- 
cludes animal and vegetable fa t s  and oils (Hea, J .  Sci. Food 
Agr., 9, 62]-632).  An investigation of the effect of wrapping 
paper on fa t  stabili ty was nlade (Kwapnicwski et al., l 'rzcmyst 
Spozywczy, 12, 4]2) .  A metallic foil shect, coated on one sidc 
with a shortening which is plhtbIe a,t room temperature,  lm,s a 
melting point above 140 ~ F., and is used for wrapping foods 
before cooking is described in a pa ten t  (Shorr, U. S. 2,902;37t). 
Essential  f a t ty  acids as food supplements are reviewed (Aaes- 
Jorgensen,  J. Agr. Food Chem., 7, 246). 

A process has been developed for producing iflmrmaceutically 
pare sterols f rom tall oil pitch (Steiner and Fritz, J. Am. Oil 
Chemists'  See., 36, 354). A bitldogenic composition is pre- 
pared from a glycero-phosphatide and cystine or eysteine 
(Keck, U. S. 2,372,382). Prior to incorporation into food cmn- 
positions, essential f a t ty  acid compounds are reacted with urea 
to form urea-inclusion products (I-Iolman, U. S. 2,875,060). A 
gelled glycerol f a t t y  acid par t ia l  ester as a pharmaceutical  
carrier is disclosed (Brokaw and Lyman  Jr.,  U. 8. ~,895,879). 
A sulfonamide composition comprising a lipid aqueous emulsion 
carrier is patented (Feinstone, U. 8. 2,867,565). A fa t  emul- 
sion for oral and intravenous use contains metabolizable oil, 
sugar,  water, and ethylene oxide-polypropylene glycol conden- 
sate (~[eyer, U. 8. 2,870,019). A method of prepar ing  sus- 
tained release particles is patented (Grass and Robinson, U. S. 
2,375,130). In  a discussion of flavomaties f rom fats,  those fa ts  
containing low-molecular-weight f a t t y  acids in their triglycer- 
ides (e.g., milk fat ,  coconut oil) are important  flavorwise. 
Some flavomatics derived from f a t s  are used in s t rawberry and 
other flavors al though those f rom proteins and carbohydrates 
are more impor tan t  (Broderick, Am. Perfumer Aromat.,  7215], 
49). 

Severa] vi tamin products are described in the pa tent  litera- 
ture:  a vi tamin oil in part iculate  form (Espoy, U. S. 2,858,- 
215);  a stabilized powdered oil-soluble composition (Dunn, 
U. S. 2,897,119) ; two products containing stabilized vi tamin A 
materials (Lehman, U. S. ~,895,878), and (Allegretti,  U. S. 
2, 897fl18) ; and a process for  making shark liver oil and vita- 
min A concentrates (Mahdlhassan et al., Brit .  810,643). The 
determination of vi tamin D in mult ivi tamin mixtures is dis- 
cussed by Theiqvat and Cmnpbe]l (Anal. Chem., 31, 1375-1377), 
and a new patent  was given on stabilized vi tamin D (Can- 
nalonga, U. S. 2,862,852). A water-dispersible carotenoid com- 
position and a method for the production of carotenes are 
patented (Bauernfeind and Bunnell, U. 8. 2,861,891) and (An- 
derson, U. S. 2,890,989), respectively. Rosenberg has been 
granted U. S. 2,855,30'6 on a fat-soluble vi tamin composition. 
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A clear nonaqueous soIution is prepared from a low-molecular- 
weight aliphatic alcohol and an oll by the addition of a low- 
molecular-weight aliphatie ester of a higher fa t ty  acid (Lu- 
bowe, U. S. 2,865,859). An aerosol composition is prepared from 
a sun-screening agent, a propellant, and a water-repellent, film- 
forming liquid ester vehicle of high flash point (LaVia, U. S. 
2,853,423 ). 

:EZ~ULSIFIE~S. Part ia l  esters of fa t ty  acids and polyhydroxy 
alcohols are reviewed (Golant and Petrov, Masloboino-Zhiro- 
vaya Prom., 2512], 16-1911959] and 2513], 15-18). A fat ty  
acid diester of an alkyl glucoside is used as an auxiliary sus- 
pending agent for  suspension polymerization of a vinyl halidc 
in the presence of a maleic-vlnylidene interpolymer (Lynn and 
Mohrman, U. S. 2,862,913). The stabilizing effect of free 
palmitic and stearic acids on fa t  emulsions is investigated 
(Kozin and Klyueva, Sbornit~ Nauch. t~abot Most~ov. Inst .  
Narod. Khoz.,  i95313], 65). Waxes suitable for setf~pollshlng 
aqueous emulsions are disclosed (Kolling and Rappen, Ger. 
1,009)612). Products obtained from synthetic paraffins by 
treatment with sulfur dioxide and oxygen are patented as 
easily emulsifiable materials for furniture, floor, and leather 
waxes (Schdller, Get. 967,238). The quality of frozen confec- 
tions is improved by the addition of 0.01 to 0.1% of an emulsi- 
fying agent, such as fa t ty  acid esters of glycerol and sorbitol 
and 0,025 to 0.35% of a polyphospha~e (garr ison,  U. S. 2,853,- 
391). Stable dispersioI~s of vegetable phosphatide are pre- 
pared by successively extracting the phosphatides with a lower 
alcohol, dispersing the resulting fractions in glycerlde oils or 
other suitable carriers, and finally heating the dispersions to 
remove the alcohol (Jul ian and Iveson, U. S. 2,8~9,818). 

Aqueous fa t  emulsions, stable to autoclaving, are prepared 
by emulsification of a vegetable oil and lecithin in the presence 
of readily volatile aqueous-organic solvents and subsequent re- 
moval of the organic solvent (Degwitz, U. S. 2,853,419). A 
mixture of polyethylenoxide waxes having a molecular weight 
of 1,000-10,000 treated with phosphorus pentoxldc or phos- 
phorous oxychlorlde, with stearyl alcohol and octadecyl alcohol 
condensed with 12 moles of ethylene oxide in white oil, is stated 
to yield electrolyte-stable emulsions (Heyden, Get. 956,048). I f  
ozone is absorbed in an emulsion of water-insoluble, unsatu- 
rated organic compounds and water, the stability of the emul- 
sion is greatly increased (Mihara et al., Japan 9,220 [1957]). 
An investigation of the effect of various emulsifiers on the 
st:~.bility of fats  indicates that the addition of 10% of 
" T w e e n s , "  '~Myrj, '~ and " R r i j  '~ shortened the induction 
period of lard and olive oil. " S p a n s ~ '  prolonged the induction 
period (Finholt and I-Iopp, Medd. 2r Farm. Selskap, 20, 33 
11958]). Studies on dispersion of ultrasonic velocities in pal- 
mille acid indicated no detectable ultrasonic dispersion in 
palmitic acid, contrary to previously reported results (Rap, 
Ricerca so., 25, 2106 [1958]). A demulsifier is obtained by air 
oxidation of the gas oil-solar oil fraction at 140-150 ~ in the 
presence of calcium naphthanate as catalyst (Masumyan and 
Daniclyan, U.S.S.1L l I3 ,860) .  

ESTFRS, ACIDS, ALCOIlIOLS~ AND OT[.[F,R ~AT DEIClVAq?IVES. 
A review is given of progress in the chemistry of synthetic 
glyccrides of fa t ty  acids since 1940:153 references (Hartman, 
Chem. l~(~v. 53, 845). The differenccs between synthetic glyc- 
erol esters and natural oils and the food law aspects of the 
fro'met "~re discussed, (Custot, Ann. fals. et fra~des, 51, 401). 
Esterification and transesterification for the preparation of 
specific glycerides are reviewed (Peterson and Way, Ind. Eng. 
(;hem., 5.1, 108]). Six new glyceride esters of adipic acid are 
prepared and their properties determined (Ward, Gros, and 
Feuge, J. Am. Oil Chemists '  Soc., 36, 667). Synthetic olive 
oil is prepared, and its properties are compared with the natu- 
rM product (Staub and Widmer, Mitt .  Gebiete Lebensm. and 
Ity.q. 49, 61). Synthesis of pure glycerides of elaeostearic acid 
and their behavior during autoxidation is discussed (Kaufmann 
:~nd Thomas, Fette ,  Seifen, ~t.nd Anstriehmittel ,  61, 211). A 
dissertation on triacid triglyceridcs was published (Watson, 
Univ. Microfilms, Ann Arbor, 3Itch., L. C. Card No. Mie. 58- 
5186, 72 pp.: Dissertation Abstr. ]9, 2484), Mixed glycerol 
compositions are prepared by reaction of a higher aeylated tri- 
glyceride with an OH-containing reactant in two patents (Em- 
bree and Brokaw, Brit .  808,634; Brit .  745,566). 

Other patents on products or processes involving glycerides or 
waxes disclose: rearranged triglycerides from a mixture of non- 
laurie oil and a laurie oil (Cochran e ta l . ,  U. S. 2,859,119) ; an 
excipient prepared by the transesterification reaction between 
polyoxyethylene glycol, natural hydrogenated glycorJdes~ and 
partially hydrogenated triglycerides (Monot, U. S. 2,890,983); 
an adduct prepared from alkyl or alkoxy-alkyl fumarate and a 
triglyecride in which two of the alkyl groups are short chain 
(Dazzl, U. S. 2,891,083); nitrocellulose plasticized with the 

aceto-acetie acid ester of castor oll (Bader and Vogel, U. S. 
2,895,84g) ; epoxidized diacctoglycerides (Swern and Knight,  
U. S. 2,898,348); neutralization of vegetable oils involving the 
use of mo~o-, di-, triethanolamine (Weiss, Israeli 10,995) ; the 
preparation of fa t ty  alcohols in the form of discrete solid 
particles by forcing the molten material through nozzles as a 
jet with exposure to vibration into a cooling tower (Cox, 
Brit .  810,006); esters of organic acids prepared by treating 
the acids in the liquid phase with CO at an Mevated temperature 
in the presence of a hydrogenation catalyst (Dehydag Deutsche 
Hydriewerke G.m.b.H., Brit .  806,814). A process is described 
for the production of a complex compound of magnesium sul- 
phate and phosphatidyl choline (Debay and Sackur, U. S. 2,899,- 
449). From the stand-point of speed of reaction, color of the 
fna l  products, ease of removal of catalyst, and catalyst cost, 
litharge is the preferred catalyst for the preparat ion of methyl 
glucoside diesters (Gibbons and Swanson, J. Am. Oil Chemists '  
Sot., 36, 553). A review is m:lde of dicthylene glycol fa t ty  
acid esters, 60 references (Schneider, Fette,  Seifen,  and An- 
strichmittel,  59, 876). 

O-Palmitoyl-laetic acid and various other new fa t ty  com- 
pounds containing lactic acids are prepared and their phase 
behavior is described (Wootton and Lutton, J. Am. Chem. Soc., 
8/, ]762). Vinyl a-bromo esters have been prepared in 30- 
60% yield from vinyl acetate and the appropriate C~ to C~ 
straight chain a-bromocarboxylic acid. By heating the vinyl 
a-bromo esters with triethyl phosphite, the corresponding 
vinyl a-diethylphosphonates were prepared in 35-75% yield 
(Sasin et al., J.  Am. Chem. Soe., 80, 6336). Reactions of 
long-chain acids with thiol~cetates are reported (Sasin e t a l . ,  
J. Ovg. Chem., 24, 1143). The reaction of laurie acid esters 
with sulfuric acid is reviewed and a cyclic e'~rbonium ion 
meeh,~nism is believed to be involved (Bauman and Krems, 
J. Am. Chem. Soe., 81, 1620). The alkali-catalyzed reaction of 
ethylene oxide ov propylene oxide with fa t ty  ~eids is shown to 
be complex, and mono- and dicsters wcrc formed in comparable 
�9 nnounts (Wrigley, Smith, and Stirton, J. Ant. Oil Chemists '  
Soc., 36, 34). Saturated fa t ty  esters may be easily labelled 
with tritium in high specific activity by the ~Vilzbach pro- 
cedure of gas exposure (Nystrom, Mason, Jones, and Dalton, 
J. Am. Oil Chemists '  Soc., 36, 212). Several t)atents involve 
nonglyceride esters of f a t ty  acids: Murylestcrs of acrylic acid 
for copolymers suitable as oil additives (Southwood and Brick- 
nell, Brit .  806,.197); process for prep'tring esters from phenyl- 
stearie acid and glucose (Linn, U. S. 2,890,229); prelmration 
of fa t ty  acid esters of oligosaccharhles (Thenms 1[edley and 
Company Ltd., Brit.  80-i, Z97); estcriiic:~tion of dibasic and 
other acids with diols carried out in the presence of boric 
acid (Kutepow and tlimmele, Ger. 1,074,.079) ; :L yarn dressing 
prepared from a mineral oil and the :~cetylated deriw~tive of 
2-methoxy-ethyl-rieinoleate (Ch'mdlcr, U. S. 2,865,855). 

The prep:~ra.tion of monoglyccrides from olive oil by glyc- 
crolysJs in the presence of urea is discussed (Rigamonti and 
Vacirea, Oiearia, 12, 49). Par tbd  glycerides are obtained in 
a patent  by the reaction of a phospha~ide with water in the 
presence of an anion exchange material at 100 ~ to 150 ~ (Beal, 
U. S. 2,885,414). Other patents on parti.d glycerides include: 
mixed diglycerides (Embrec and Brokaw, Get. 1,005,099; see 
U. S. 2,76~,605); continuous process for preparing monoglyc- 
erides (Birnb~um, U. S. 2,875,22i); monoglycerlde diacetates 
(Ault ~nd Feuge, U. S. 2,895,966); production of monoesters 
(Smith, U. S. 2,902,500). An improved method for preparing 
glycerol ethers is discussed in which the procedures of Davis 
et al. and that of Baer and Fischer are combined (Gupt't and 
Kummcrow, J. Org. Chem., 24, 409). 

A method for the preparation of highly purified erueic acid 
is described (Pasero et al., Roy. lCran~. Corps Gras, 6, 301). 
improved methods for the preparation of rieiaelaidic acid by 
cl:~idiniz~tion with nltrite-nitric acid solution and fractional 
crystallization are described, and infrared spectra absorptivity 
values are reported (McCutchon et al., J. Am. Oil Chemists'  
Soc., 36, 115). Phenols and phenyl ethers are added to the 
active center of oleic acid. Infrared spectra are used to 
identify the various products and to slmw that  ring isomers 
form (Roe et al., J. Am. Oil Chemists'  Soe., 36, 656). Various 
patents deal with the preparation of anhydrides of long chain 
fa t ty  acid (Nichols and Schipper, U. S. 2,877,247); long-chain 
unsaturated ketones and the corresponding oxodicarboxy]ic acid 
(Menon et al., Indian 55,757) ; and hydroxy acids (Case, U. S. 
2,895,97~). The synthesis of unsaturated fa t ty  aldehydes (Man- 
gold, , z. O~\q. Chem., 24, 405), and the preparation of higher 
fa t ty  aldehydes (Kaufmann ~lnd Spannuth, Chem. Ber., 9l, 
2127) is described. 

Organomereury carboxylates of higher fa t ty  acids are dis- 
closed (Kaufmann,  Get. 960,280). 5Iethyl esters of laurie, 
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stearic, and oleie acids are thermally oxidized at 200~ From 
the analytical values and the decomposition products a possible 
mechanism through a free radical system has been proposed 
(Ramana than  et al., J. Am. Oil Chemists'  See., 36, 244). In- 
formation is given on catalytic autoxidation of methyl  v-propyl 
and v-butyl petroselinate. The greates t  hydroperoxide concen- 
trat ion is obtained with the methyl esters (Gold and  Skellon, 
J. Appl ied Chem., 9, 389). The rate of oxidation of the esters 
of oleie acid (potassium perm'mganate  in acetone) in relation 
to the s tructure of the ester alkyl radicals (methyl, ethyl, 
propyl, butyl)  is studied. The increase in size of the alkyl 
radical decreases the rate of oxidation of esters of oleie acid 
(Bulatskii,  Trudy Odesslc. Univ., 4, 103). The preparat ion and 
properties of oxides of higher aliphatic 2,3-unsaturated acids 
are described (Artamonov, Zhur Obshehei Khim.,  28, 1355). 
Work has been carried out on the oxidation of unsa tura ted  
f a t t y  acids and their urea adduets. The hollow channel struc- 
ture of urea completely protected the double bonds agains t  the 
addition of ozone (Makita,  Rev. Phys. Chem. Japan, 28, 31). 
Ca.rbony! compounds primdp:~lly formed by autoxidation of 
:unmonimn linoleate arc found to be whexanal  2-octanal, and 
2,4-decadienal (Badings,  J. Am. Oil Chemists'  Soc. 36, 648). 

Paper  ehromatogr ' lphy is used for the detection and separa- 
tion of org'nfic peroxides (Miles and Belie, J. Am. Chem. See., 
8l ,  3358). Fa t  hydroperoxides are converted to cyclic perox- 
ides in the presence of ah;oholie OH (Kar tha ,  J. Sci. Ind. 
Research (India) ,  17B, 284). The 9,12-diketo-10-hydroxyste- 
uric acid is prepared by the oxidation of 12-ketoelaidic acid 
(Nichols and Schipper, U. S. 2,89i,96~). Unsatura ted  fa t ty  
acids are reacted in the vapor phase with ozone at  subatmos- 
pheric pressures and temperatures between 176.5 and 360 ~ to 
produce ozonides (Thorp and Gaynor U. S. 2,857,410). The 
preparat ion of aliphatie diacids front saturated acids by nitric 
oxidation is discussed in two papers:  (Perroa,  Bey. franC.. 
corps ares, 5, 371);  (tliI1 and Kuceski,  U. S. 2,858,336). 
Ozonization of unsa tura ted  acids in the presence of solvents 
and water yields ozonides that  on decomposition give dib-tsic 
and monobasic acids (Mnggiolo, U. S. 2,865,937). Azclaic acid 
is reeovered from a mixture of ozonized acids (Niegowski and 
M',ggiolo, U. S. 2,897,231). The preparat ion of adipie acid 
from cyclohexane in a continuous manner  is patented (Karl ,  
(l~:r. 1,012,296). The preparat ion of C,o aliphatic dicarboxylic 
acids is disclosed in a patent  which involves the reaction of 
oleie and linoleic acid esters with carbon monoxide and hydro- 
den at high pressures :rod subsequent oxidation (Ahn and 
Shepard, U. S. 2,891,084). 

Aliphatie diearboxy]ic acids are prepared by oxidation of 
:~llphatic compounds and a beat- t reatment  with reducing agents  
(Marzin, aer. (East)  J1 ,d t f ) .  

Oleie acid is reacted with carbon monoxide at  270 ~ in the 
presence of a nickel catalyst  to obtain isomeric heptadecane 
dicarboxylic acids in 80% yield, based on oleic acid (Reppe 
et al., Ger. 1,006,849 ). A method for the preparat ion of urea 
salts of diearboxylic acids is disclosed (Alsberg and Jeffers,  
Brit.  805,507). The chromic acid and Oppenauer oxidation of 
rieinoleic and rieinelaidie acid to unsa tura ted  keto acids has 
been invest igated (Nichols and Schipper, J. Am. Chem. Soc., 
80, 5705). A number  of epoxy and hydroxy keto acids were 
prepared by oxidation of 12-oxo-cis-9-oxtadecenoie acid, 12-oxo- 
trans-9-octadecenoic acid, 12-oxo-trans-lO-oetadeeenoic acid, and 
9,12-dioxo-10-octadecenoic acid (ibi&, 5711). Amides and esters 
of C~-keto f a t t y  acids and several unsa tu ra ted  C~,-acids were 
prepared by the mixed earbonic-carboxylic anhydride method. 
An extension of this  procedure provided a novel route to the 
synthesis of long-chain acid anhydrides (ibid., 5714). iN{ethyl 
rieinoleate is oxidized by tert-butyl chromate to give an oxida- 
tion product in 71% yield (Maruta  and Suzuki, Kogyo Kagalcu 
Zasshi, 60, 31). Dehydration of c~stor oil with subst i tuted 
mono- and disulfonic acids is studied (Rajadhyakasha  and 
Dole, Indian J. Appl.  Chem., 31, 95). Castor oil is dehydroxy- 
lated by hea t ing  with 150% by weight water at  10-60 atmos- 
pheres pressure for  about 9 hr. to give 9,11-octadecadie~oic 
acid (Pin ts  ch-Bamag A.G., Brit .  805,918). The 1.3-diolein and 
1.3-distearin esters of fumaric,  succinic, and adipic acids are 
prepared by reaction betweeu the 1,3-diglycerides and  the acid 
eMorides of the dibasic acids in the presence of pyridine or 
quinoline (Feuge and Ward,  J. Am. Chem. See., 80, 6338). 
A process for making  f a t ty  acid diglyceride diesters: of  dibasic 
acids is patented (Feuge and Ward,  U. S. 2,874,175). 

Mixtures of f a t ty  acids, short-chain dibasic acids, and glyc- 
erol, when combined in such proportions tha t  the mole ratio 
of f a t t y  acid to dibasic acid is one or more, yield on esterifi- 
cation polyesters which are much more viscous than  are edible 
oils and fa t s  (Feuge and Gros, Ind. Eng. Chem., 51, 1019). 

Alkali fusion of some branched-chain fa t ty  acids is discussed 
(Collection Czechoslov. Chem. Communs., 24, 744). When cis, 
trans-conjugated methyl linoleate is heated at  250 ~ with selen- 
ium, the product consisted of a nlixture of isomer cis- and trans- 
oetadeeenoates and cyclized material  tha t  appears  to be a 
mixture  of dialkylbenze~e and dialkylcyclohexene and can be 
converted to o-phthalic acid in 54% yield (Teeter et al., 
J. Org. Chem., 23, 1156). A process of aromatizing linoleie 
acid compounds consists in heat ing linoleic acid or its esters to 
about 270 ~ in the presence of a noble metal active hydrogen 
t ransfer  catalyst  (Baldwin et al., U. S. 2,868,815). 

The rate of chlorine addition and subst i tut ion of oleie acid 
in CCI, is recorded. The addition reaction is rapid and takes 
precedence. The ratio of subst i tut ion to addition increases with 
increase of temperature but  decreases with decreased o]eie acid 
or chlorine concentration to a level of about 25% of the total 
reaction (Veijola, Suomen Kemistilehti ,  31B, 307). With aque- 
ous chlorine ahnost complete saturat ion of triolein occurs; the 
main reactions are the addition of chlorine and HOC1 to the 
double bond. With C10.~, 25-50% of the double bonds in tri- 
olein are modified at  room temperature. The reaction is accel- 
erated by light and is probably a free radical in nature  (Leo- 
pold and 5{utton, Tappi, 42, 218). Halogenated fa t ty  acids 
which are formed during the I. V. determination of oleic, line 
leic, and ricinoleic acid, were examined (Awe and Grote, Fette,  
Seifen, and Anstrichmittel,  61, 1). In  the reaction of methyl 
oleate and methyl erucate with equivalent amounts  of N-bromo- 
succinimide, brominatiou occurs in the allylic position far thes t  
from the carboxyl group. Products  of dehydrobromination con- 
tain 30-40% conjugated dienoic acids (Nanavat i  et el., J. Am. 
Oil Chemists'  See., 36, 226). Pa tented  halogenated compounds 
and processes are: chlorinated f a t ty  acids (Blaser and Wedcll, 
Ger. 961,531), chlorofluorocarbon oils and waxes (Frey and 
Kahrs ,  Get. 1,008,280; see Brit .  761,963) and a-chlorinated 
f a t ty  acids (Steinbrunn,  Get. 1,014,092). 

Various ricinoleic acid derivatives have been cyano-ethylated 
with acrylonitrile. The infrared spectra of these compounds 
have been determined, and some of their properties are de- 
scribed (Dupuy et al., J. Am. Oil Chemists'  See., 36, 659). 
New reactions of f a t ty  isocyanides with halogens, a l k y h t i n g  
",gents, and acid chlorides are reported ( Junge rmann  and 
Smith, J. Am. Oil Cht~misls' See., 36, 388). Some communica- 
tions contain informat ion on preparation, properties, or uses 
of derivatives of fa ts  containing nitrogen. The reaction of 
CH~(CHf),,CH:CHCOOH where n -  5, 6, 7, and 9, with NIL.OH 
in aqueous alcohol solution, has been studied. Formation of 
respectively CHz(CH~),~CH(NHOtI) -- CH~CO~H in 50-60% 
yield has been noted (Kologrivova and Belov, Trndy Vsesoynz, 
Nauch.-IssIedovatel. Inst .  Sintet.  i Natural  Duschisty~h Fesh- 
chestv, 1953, No. 4, 70). Ammonia reacts with the oxide of 
petroselinic acid (Pigulevskii  et al., Zh~r Priklad. Khim.,  32, 
937). Adduct formation of long-chain f a t t y  acids with urea 
is described (Taufel  et al., Nahrung, 2, 255). 

A review is made of synthesis of fa t ty  acid nitriles, 8 refer- 
ences (Naumenko and Khaskin,  Masloboino-Zhirovaya Prom., 
24, [10] 13). F a t t y  acid amide derivatives are made (Zuss- 
man, Soap Chem. Specialties, 35 [4] 51). The use and analysis 
of f a t ty  acid amides are discussed, and the chemistry of the 
mercury compound ( R ' C O N H ) f H g  is summarized ( K a u f m a n n  
and Skiba, Fette,  Seifen, and Anstrichmittel ,  59, 498). The 
separation of fat ty-acid amides, C~o-C~s, is carried out by p~per 
chromatography ( K a u f m a n n  and Skiba, Fette,  Seifen, and An- 
strichmi~te~, 60, 261). The synthesis of elaidle, oleie, linolelc, 
and ]inolenie acid amides is carried out as follows: t rea t  the 
free acid with formamide in nitrogen at  150-160 ~ for 4 hr., 
dissolve in acetone, and crystallize at  --20 ~ (ibid., 362). The 
mass  spectra of 35 aliphatic amides, comprising primary, sec- 
ondary, and ter t iary forms, are tabulated and correlated (Gil- 
pin, Anal. Chem., 31, 935). A vehicle for enriching foods with- 
out causing undesirable browning is prepared by dissolving in 
a fa t  between 10 to 20% by wt. of an N acylated aliphatic 
a-amino acid (Tawn, U. S. 2,850,387). Unsatura ted  f a t ty  acids 
are reacted with ozone. The ozonlde is decomposed by steam 
distillation. The resul tant  acid aldehyde is reacted with am- 
monia. The product is reduced with hydrogen in the presence 
of /~aney nickel so as to form the omega-amino acid (Otsuki 
and Funahashl ,  U. S. 2,862,9d0). 

A contin,uous process for  the production of fatt.y acid hy- 
droxy amides is disclosed (Schurman, U. S. 2,863,888). Other 
patents  refer to special amlde compositions, their preparation 
or purification: preparat ion of N,N,N' ,N'- tetraalkyl  diamide of 
dimeric linoleic acid (Dazzi, U. S. 2,875,218);,purification of 
N-high or f a t ty  acid amides of lower mono-aminoearboxylic 
acids (Epstein,  U. S. 2,881,193) ; preparat ion of anhydrosorbityl  
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amides (Boettnev and Rainey, U. S. 2,891,052) ; as Dart-amides 
of Cs-C22 fa t ty  acids (Steinhauer and Merica, U. S. 2,891,082). 
A process is described for the preparation of fa t ty  acid mona- 
esters of diglueose ureide (Osipow and York, U. S. 2,903,d45). 
A process is disclosed for the preparation of fa t ty  acid mona- 
ester of iN-urea glucoside (Osipow and York, U. S. 2,903,446). 
Fat ty  acid amide preparation (Seletzky, Ft.  1,132,247). Lo- 
cal anesthetic agents arc prepared;  the simpler type has the 
general formula (R,NCOCHf)NC~H,OH (Bruce et el., Brit.  
802,995). Preparat ion of diamide of adipic acid and 8-cyano- 
valeramide (Zilberman and Kulikova, U.S.S.R. 115,895). A 
process is described for the preparation of isothioeyanates by 
the reaction of halides of ethylenically unsaturated fa t ty  acids 
with inorganic thiocyanates (Nischk and Holtschmidt, U. S. 
2,877,244). A long-chain conjugated polyolefinic monocarbox- 
ylic fa t ty  acid is reacted with a compound having the radical 
--CH=Ctt--NO: (Teeter et al., U. S. 2,901,495). Ester nitriles 
are obtained in improved yield, with the formation of small 
amounts of dinitrile, by treating the halt-ester of the dibasic 
acid with ammonia in the vapor phase in the presence of a 
dehydrating catalyst (Duxbury and Edgar, Brit .  805,651). 

Many compounds are produced by oxidation. Condensation 
products of epoxidized fa t ty  esters with amines are disclosed 
(Tawn, Brit .  811,797). Many of 31 acyloxy or aryloxy esters 
prepared from hydroxystearic acids are found to be primary 
plasticizers for a vinyl chloride-vinyl acetate copolymcr (95:5).  
They arc found to have outstanding low-temperature perform- 
ance when cmployed at the 35% level (Knight,  Witnauer, Palm, 
Koos, and Swern, J. Am. Oil Chemists'  Sac., 36, 382). Pro- 
longed treatment of linolenic acid with alkaline ethylene glycol 
produces a large amount of cyclic monomeric material together 
with small amounts of dimeric and other products (Scholfield 
and Cowan, J. Am. Oil Chemists'  Sac., 36, 631). Also 10,11- 
dihydroxy and 10,11-epoxy-9,12-diketostearic acid and deriva- 
tives are disclosed (Nichols, U. S. 2,852,52~ ; U. S. 2,852,522). 
Epoxidized esters arc obtained by the epoxidation of a mix- 
ture of pentaerythritol benzoate tri- and di-oleates (Dazzi, 
U. S. 2,889,338). Hydrazides are prepared by the reaction of 
hydrazine with epoxidizcd ethenoid C~o-Cfe fa t ty  acid esters 
containing 1 to 3 oxirane groups (Findley, U. S. 2,892,868). 
Epoxylation products of unsaturated f:Jtty acid amides are 
disclosed (Orthuer and Js~uehs, U. S. 2,905,702). Alkenyl esters 
of monoethylenie fa t ty  acids are epoxidized with peracetic 
acid (Unio~ Carbide Corp., Brit .  788,530). 

Cis.2-, -3-, -4-, nnd -6-octenoie acids are prepared by the 
catalytic senlihyd~'ogcn:~tion of the octynoic acids. Trans-3-, 
-4-, and -6-octenoic "wids are obt.qined either directly or indi- 
rectly, starting with a trans-alkenoic acid obtained by a 
Knoeve~lgal condens:ltinn. Physical properties are determined 
for all of the acids and most of the intermediates (Knight  
and Diamond, J. Org. Chem., 24, 400). Chain-lengthening 
of fa t ty  acids is achieved by adding the acid chlorides to 
CfH,, dehydrochlorizmting the resulting 2-ehloroethyl alkyl ke- 
tches, oxidizing the vinyl ketones with potassium perm~lnga- 
nate to a-axe ac.ids, "~nd reducing, or by treating the 2-chloro- 
ethyl alkyl ketones with potassium cyanide or with NaCIt- 
(CO~C~H.~)~ and hydrolyzing the condensation products to ~- and 
7-axe "tcids, respectively, which are finally reduced to the fa t ty  
acids (Kaufmann and Stature, Che. Ber., 91, 2121). The rate 
of paraffin oxld:~tion and the quality of the acids produced as 
affected by the catalyst content is discussed (Perchcnko, Maslo- 
boino-Zhirovaya Prom. 25 [2] 22). 

A simplified procedure for synthesis of oleie-l-C ~ acid is dis- 
cussed. Bergstrom's  method for the introduction of a C ~ atom 
in the carboxyl position by means of the nitrile synthesis is 
modified for small-scale experiments (van Schuching and Stutz- 
man, J. Org. Chem., 24, 345). Preparat ion of fa t ty  acids and 
alcohols from olefins through ozonolysis is reported (Bertseh 
et el., Chem. Techn. (Berlin),  10, 690). Synthesis of trans-4- 
decenoic acid is discussed (Invakiri, J. Chem. Sac. Japan, Pure 
Chem. Sect., 78, 1460). The (~) -  and (--)-12-methyloctadeea- 
noic acids have been prepared from (+)-  and (--)-2-octanols 
(Prout  e t a l ,  J. Org. Chem., 24, 826). The extraction of low- 
molecular acids C~-C~, from acid wastes in the manufacture of 
synthetic fa t ty  gelds is carried out (Alferova et el., Masloboino- 
Zhirovaya Prom., 25 [1] 28). Continuous rectification of syn- 
thetic fa t ty  acids is critically discussed (Koldovkin, Khi/rn. i 
Tekhnol. Topliv i Masel, 4, [6] 67). A synthesis of DL-c/s- 
9,10-methylene-octadecanoic acid is described, and the synthetic 
acid is fonnd to be identical with dihydrosterculic acid (Hot- 
mann and Yoho, J. Am. Chem. Sac., 81, 3356). An investigation 
of the composition of fa t ty  acids obtained by oxidation of 
paraffin is carried out (Man'kovskaya and Asnina, Trudy 
Vsesoyuz. Nauch.-Isslcdovatel, Inst .  Zhirov, 1954 [15], 212). 

Factors controlling the settling of unsaponifiables in the course 
of manufacture of synthetic fa t ty  acids are investigated 
(Man'kovskaya and Oleinikova, Masloboino-Zhirovaya Prom., 
24 [12], 17). An investigation is made on composition of 
unsaponifiable matter obtained by thermal treatment of soap 
in manufacturing of synthetic fa t ty  acid (Man'kovskaya and 
Tyutyunnikova, Trndy Vsesoynz, Nauch.-Issledovatel Ins t .  
Zhirov, 1956 [15], 217). Three methyltetracosanoic acids have 
been synthesized with branches near the 10-position: 8-, 9-, and 
ll-methyltetracosanoic acids. The syntheses are accomplished 
via the hydoxy ester resulting from reaction of an ~-alkyhnag- 
nesium bromide with an appropriate see-butyl keto ester 
(~ason and McLeod, J. Org. Chem., 23, 1497). Substances 
controlling the odor of synthetic fa t ty  acids are investigated 
(~Vfan'kovskaya et e l ,  Maslobo~no-Zhirovaya Prom., 25 [4], 13). 
Application of the chromatographic method for analysis of syn- 
thetic fa t ty  acids is discussed (Ladyzhnikova, Maslobo~no- 
Zhirovaya Prom., 2419], 28). New utilizations of synthetic 
fa t ty  acids prepared by oxidation of paraffin are investigated 
(Nicolesau e ta l . ,  Rev. /ran~. corps ares, 5, 384). Preparat ion 
of syntheti~ fa t ty  acids is disclosed in various patents:  higher- 
molecular fa t ty  acids (Luther, Gcr. 958,557). Long-chain ali- 
phatic carboxylic acids (B~ronetzky alld ~uehs, Ger. 960,188). 
Catalytic oxidation of paraffin hydrocarbons to fa t ty  acids 
(Engelmann, Get. [East] 16,370). Fat ty  acid mixtures (Im- 
h~usen and Keunecke, Ger. 950,367). Fatty-acid preparation 
from stearin pitch (Schramm, Get. 961,650). Fatty-acid p repa- 
rntion from paraffins by oxidation (Brueke st al., Ger. 966,066). 
Treating oxidation products of paraffinic hydrocarbons in the 
production of fa t ty  acids (Moshkin, U. S. S. t~. 116,967). ~n-  
saturated fa t ty  acids (Marzin, Ger. [East] 9,560). Preparat ion 
of unsaturated fa t ty  acids (Marzin, Ger. [East] 9,566). Oleyl-, 
linoleyl-, and ]inolenyl-aldehydes are prepared by a modified 
Grundmann synthesis. The procedure can be used for  the 
preparation of radio-active aldehydes on a milligram scale 
(Mangold, J. Org. Chem., 24, 405). Linoleic, linolenic, and 
eleostearic aldehydes and their derivatives are prepared (Kauf-  
mann and Kirschnek, Fettc,  S t i tch ,  und Anstrichmittel ,  60, 
1125). A study of positional isomers formed during the partial  
hydrogenation of methyl linoleate showed the greatest concen- 
tration of double bonds in the 10 position, and the concentra 
tion in the other positions decreased as the distance from a 
10 position increased (Cousins et el., J. Am. Oil Chemists'  Sac., 
36, 24). Hydrogenation with nickel catalysts has been reported 
for castor, corn, cottonseed, herring, sunflower, tall, tallow, 
train, and whale oils or fa t ty  acids, iIydrogenolysis with cop- 
per catalysts has been described for cottonseed oil, mixed fat ty  
acids, ethyl stearate, "tad synthetie spice oils (Bradbury e t a l . ,  
Ind. Eng. Chem., 51, 1111). A process is describcd for the non- 
selective hydrogenation of an uns't turatcd oil in the presence 
of nn)isture and a small amount of mineral acid or an aliphatic 
hydroxy acid (Merkcr, U. S. 2,86.'3,941). I t  has been found 
that  addition of dibor'tne to the cthylenie bond of methyl oleute 
proceeds smoothly without significant reduction of the carbo- 
methoxy group (Fore and Biekford, J. Ova. Chem., 2~, 920). 
The effects of catalyst concentration, temperature, pressure, 
agitation, diffusion, and hydrogen solubility on the rate and 
selectivity during hydrogenation and hydrogenolysis are studied 
(Arnold et at., Ind. Eng. Chem. 50, 1370). Unsaturated alco- 
hols are prepared in 92% yield from aisle acid, sulfur olive oil, 
or the fa t ty  acids from olive oil by treating with hydrogen at 
265 ~ under 200 atmospheres for 2-3 hrs., using 10% copper 
chrmnite as catalyst and 3.75% cadmium carbonate to protect 
the double bonds (Murtinez Moreno et el., Graces y Aceites, 9, 
60). Unsapenifiables obtained as by-products in the manufac- 
ture of synthetic fat ty acids "~re reduced to a mixture of fa t ty  
alcohols by the Meerwcin-Ponndorf method by using aluminum 
propoxide, aluminmn isopropoxide, or alumimnn butoxide (Pos- 
tol 'nyl,  Mea~lobo~no-Zhirovaya Prom., 24110], 15). Condensa- 
tion of fat ty alcohols and boric acid at 110-115 ~ in vacua and 
cleavage of the resulting esters at 98 ~ are successfully used for 
separation of fa t ty  alcohol front unsaponifiable-II in the course 
of manufacturing synthetic fa t ty  acids from paraffin (Kudrya- 
shoe et at., Masloboino-Zhirovaya Prom., 26[11], 26). Sodium 
reduction of the wax fa t ty  acid esters in jojoba oil (liquid 
wax) yielded quantitatively a mixture of unsaturated long- 
chain alcohols from the acid moiety of the jojoba oil (Molaison, 
O~Connor, and Spadaro, J. Am. Oil Chemists '  Sac., 36, 379). 
Catalytic hydrogenation is applied to the manufacture of wax 
alcohols from esters of montanic acid (Rungs, Fette,  Seifcn, 
',end Anstriehmittel ,  6l ,  31). A new method is described for 
determining aldehydes in f~tty alcohols prepared by catalytic 
hydrogenation under high pressure (Etienne, Olii reinstall, 
grassi e saponi, eolori e vernici, 35, 185). 
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A m i x t u r e  of  the  es ters  of C(~ to Cz~ f a t t y  ac ids  a n d  the  corre- 
s p o n d i n g  f r ee  f a t t y  acids  is conver ted  to the  es ters  of  a reduc- 
i ng  alcohol by  a process  of  t r anses te r i f i ea t ion  wi th  art excess of  
the  .alcohol. The  p roduc t  is t r e a t ed  di rect ly  wi th  finely dispersed 
sod ium in the  presence of a m i no r  a m o u n t  of  a d i spe r s ing  agent .  
The  p roduc t  is hydrolyzed,  and  the  desired f a t t y  alcohols are  
i so la ted  ( H a n s l e y  et at., U. S. 2,865,968). Other  p a t e n t s  for  the  
p roduc t ion  of f a t t y  alcohols a re :  p r e p a r a t i o n  of pure  myr i s t i e  
alcohol f r o m  castor  oil (Russos  and  Bourgeois ,  U. S. 2,897,243) ; 
f a t t y  alcohols (Braneon ie r  and  L eB i han ,  Brit. 795,388; see 
U. S. 2,844,633); h ighe r  a l ipha t ie  alcohols (Socidtd Belge de 
l 'azote et des produits ehimiqucs du Marly S. A., Br~t. 795,573) ; 
u n s a t u r a t e d  ;f l iphatic alcohols ( D e h y d a g  l )cu tsche  Kydr ie r -  
werke G.m.b.H.,  Brit.  806,619); alcohols ( M a r t e n  and  Roelen, 
Ger. 9,t7,706); u n s a t u r a t e d  h igher -moleeuht r -weigh t  alcohols 
(R i t tme i s t e r ,  Ger. 965,236). E i g h t y - e i g h t  amine  sa l t s  of  long- 
cha in  f ' t t t y  ac ids  are p repared ,  purified,  and  charac ter ized  
(Mod et al., J. Am. Oil Chrmists '  See., 36, 616).  Deta i l s  are 
g iven  for  the  p r epa ra t i on  of 72 complex sa l t s  of  pa lmi t ic  and  
ste;lric acids  wi th  M '* (M"  = M n ,  Ni,  Co, Cu, Zn, and  Cd) 
(l!'isel, Acad., rep. populate Romine, Filiala Iasi, St~edii cerce- 
lari stiinl., Set. 1, 6, 295).  Sal ts  of  h igher  f a t t y  ac ids  are  pre- 
lmred  t h a t  a re  complexes of copper  d i s t ea ra te  or d ipa lmi t a t e  
with 1 nmle~/amine (Fisel ,  Acad., rep. populate Romine, Filiala 
Iaxi, S tudii cercctari s tiint., 7[2 I, 13).  Dry  ace ta tes  of  sodium, 
copper,  or cob~dt a re  t r ea ted  with an  e ther  solut ion of  the  un-  
s ' t t u r a t e d  acids.  The  p rec ip i t a t ed  sa l t  is filtered off and  washed  
f ree  of acet ic  acid with e ther  ( K u z n e t s o v  a n d  Muzeeva,  U. S.- 
S. R. 114,712). 

I~kTTY MATEIr IN L u  BRICATION, METAl, WOII.I.~ING, AND TE.X- 
Tree ()H,1N~. I n  a s t udy  of the  corrosion behavior  of  n o n d r y i n g  
f a t s  in connect ion  with lubr ica t ion  i t  is ( 'oncluded t h a t  a t t ack  
on i ron  is no t  re la ted  to the  to ta l  ac id i ty  of  the  oil, which in- 
c reases  wi th  age,  bu t  r a the r  to the  vola t i l i ty  and  reac t iv i ty  of  
the  ac ids  f o r m e d  (Bukewieeki ,  Schw~'iz Arch. Angew. Wis.s. 
Tcch., 24, 295 303) .  Some prob lems  in ox ida t ion  s tab i l i ty  t e s t s  
are  d i scussed  ( W a k a n a ,  Abura Kagal,:~t, 7, 263-275) .  The  acid 
monoes te r  2-e thylhcxyl  hydrogen  sebaca te  ha s  heen  identif ied 
in bis(2-ethylhexyl) seb:,eMe luh r i ea i ing  oils t h a t  a re  used in 
gas  tu rb ines  (Dis inukes ,  J. ~lm. Oil Chemists'  See., 36, 154).  
Lubr i can t  add i t ives  are  pl'ep:,red f rom vegetable  mate r i a l s ,  by  
hyd rogena t i on ,  t r e a t m e n t  with su l fu r  or th ionyl  chloride in the  
presence  of a l u m i n u m  chh)ride, :,nd s u b s e q m m t  su l fona t ion  or 
reac t ion  wi th  hydrexy lauf ines  (C(unpagnie  f ran~a i se  de raf[in- 
:~gc, Fr. 55,311; add i t ion  to Fr. 972,x97. The p repa ra t ion  of 
alkyl  es te rs  of  a lkoxy-acyloxy s tear ic  acid t h a t  are  su i tab le  for  
use in lubr ican ts  is disclosed (Gast ,  Cowan, a n d  Teeter ,  U. S. 
,'~,873,255). A novel cu t t i ng  oil is p repa red  f rom 80 to 90% of 
:L .~ulfurized mine ra l  oil, 1 to 20% of a par t ia l  f a t t y  acid ester,  
and  an  oil-soluble ch lor ina ted  E. P .  compound  ( H u g h e s  and  
St ine,  U. S. 2,852,468). The modern  app l ica t ion  of meta l  soaps  
ix reviewed in  a lecture  (Rosentha l ,  Fette,  Seifcn, und Anstrich- 
mittcl,  60, 267).  

FATTY MATEI~IALS USED IN TEXTILE TI~EATM ENT, WATER PI~0.OF- 
EI~S, ANTICOIgl~OSIVE COMPOUNDS, DEFOAME.RS, WELL DRILLING 
]~LUIDS, :[NCENDIAt~ r PlCEPAI~ATIONS, AGICI(!ULTUI~E, WAX CO1~- 
POSITIONS, AND MISCLLLANEOUS I)RODUCTS. A se l f - emuls i fy ing  
size for  pape r  is a b lend of h ighe r  a l ipha t ie  ke tene  d imer  with 
less t h a n  5% of  a h igher  f a t t y  ac id  as e m u l s i f y i n g  agen t  and  
emuls ion s tab i l izer  (Ar l t  J r . ,  U. S. 2,901,371). The wear  resist-  
a n t e  of  s isa l  buff  is improved  by i m p r e g n a t i n g  i t  wi th  an  
aqueous  27.0% enmlsion of heavy-bodied  soya bean  oil contain-  
i ng  an  e m u l s i f y i n g  agen t  and  h e a t i n g  the  i m p r e g n a t e d  buff  to 
abou t  300~ ( V a u g h a n ,  His lop,  and  H a n n a ,  U. S. 2,890,137). 
Compos i t ions  of  commercia l  syn the t i c  waxes  a re  discussed 
(Char r in ,  Peintures, Pigments,  Vernis, 34, 513 514) .  A s tudy  
of  wax  c rys ta l  s t ruc tu re  verse, s water -vapor  t r a n s m i s s i o n  indi- 
cares  t h a t  l a rge  wax pla te  c rys ta l s ,  o r ien ted  para l le l  to the  
base  shee t  g ive  a low wate r -vapor  t r a n s m i s s i o n  rate .  Some fac- 
to rs  f a v o r i n g  f o r m a t i o n  of l a rge  or iented  p la te  c rys t a l s  are  
re la ted  (Fox ,  Modern Paclcaging, 3212],  141 149, 196).  Poly-  
s i loxanes  in the  sil icone oils a re  added  to l ea ther  and  floor wax 
compos i t ions  to improve  wate r  r e s i s t ance  and  enhance  lus ter  
(Schne ider ,  Swiss 323,323). An enmls ion  con t a i n i ng  wax, sol- 
ven t  n a p h t h a ,  po lyoxyethylene  so rb i t an  m o n o s t e a r a t e  a n d  wate r  
is s p r a y e d  a n d  dr ied  to give a powdered  wax  (Sa te ,  Japan 
9,46911956]). A powdered  n o n - a g g l o m e r a t i n g  wax  is, disclosed 
(Brenneeke ,  Ger. 944,212). Light-colored,  h a r d  waxes  of  good 
o i l -b inding  capac i ty  are  m a d e  f r o m  m o n t a n  waxes  in  a d m i x t u r e  
wi th  F i sebe r -Tropseh  macropara f f ins  (K le in  ct el., Ger. [East] 
12,543). W a x e s  wi th  p roper t i e s  d i f ferent  f r o m  those  of  the  
n a t u r a l  waxes  a re  ob ta ined  by  condens ing  h igh-molecu la r  or- 
gan i c  ac ids  wi th  amlno  alcohols. The  acids  a re  der ived f rom 
n a t u r a l  waxes  ( ]~tabl issements  Proeofieff,  Fr. 1,020,823). 

Elect ro ly t iea l ly  p roduced  t in  p la te  is oiled wi th  a m ix tu r e  of  
an  an t iox idan t ,  s a l ad  oil, and  pa r t i a l  g lyeer ides  der ived f ro m  
cot tonseed  oil ( F a r b a k  and  K a s m e n ,  U. S. 2,899,328). A b a t h  
fo r  use  in ho t -d ip  t i n n i n g  opera t ions  is  a b lend  of p a l m  oil and  
p e n t a t r i a e o n t e n y l  suecinie  acid anhyd r ide  (Nelson,  U. S. 2,- 
886,465). A u  ana ly s i s  is p resen ted  of the  changes  in p a h n  oil 
employed  in hot -d ip  t i nn ing  du r ing  con t inuous  use  up  to four  
weeks ( J o r a n d ,  Ol~agineux, 1412],  73 -81) .  F r e s h n e s s  of  peaches  
is p reserved  by  coa t ing  t hem with a h igh ly  a tomized  sp r ay  of 
wax dissolved in  a refined vegetable  ell (Gerwe a n d  Slade, 
U. S. 2,866,709). 

Sys t ema t i c  i nves t iga t ion  of some 21 cas tor  polyols as base  
ma te r i a l s  for  p r e p a r i n g  u r e thane  f o a m s  is car r ied  out,  an d  i t  is 
emmluded  cas tor  polyols can  serve as effective u r e t h a n e  com- 
ponen t s  (Ehr l i ch  et al., J. Am. Oil Chemists'  See., 36, 149) .  A 
s t udy  of u r e thane  fomns  f rom castor  oil and  ela ldinized cas tor  
oil ind ica tes  t tmt  inc reas ing  eross l inks  in the  f o a m  did nu t  
improve  water  res is ta~ee  bu t  did  improve  sh r inkage  charac te r -  
is t ics  (Yeadon  et el., J. Am. Oil Chemists'  See., 36, 541).  
4-r ic inoleyl-nmrphol ine and  var ious  other  n i t rogen  der iva t ives  
a re  screened for  the i r  p las t ic iz ing  charac te r i s t i cs  ( M a g n e  et 
el., J. Am. Oil Chemists'  See., 36, 635).  Me thy l  v inyl  ketone-  
methyl-alpha,  e leos tea ra te  addue t  and  der ivat ives  are  f o u n d  to 
be h igh ly  compat ib le  and  efficient as p r i umry  plas t ie izers  for  
v inyl  chloride eol)olymers (P lacek  et al., J. A~n. Oil Chemists'  
See., 36, 651) .  A h igh ly  porous,  neu t ra l ,  and  s table  polymer ,  
use fu l  for  p r e p a r i n g  cat ion exchange  res ins  is p repa red  f rom 
cashew nutshe l l  oil (Govindan,  Indian 59,497). A process  is 
descr ibed for  the  p r epa ra t i on  of l ea rnab le  s ty rene  par t ic les  
con ta in ing  0.5 to 20 p a r t s  of  C,_~ to C,.,(~ f a t t y  acids, the i r  sa l t s  
or monoes te r s  (Colwetl and  Pla tzer ,  U. S. 2,857,34t). 

Synthe t i c  waxes  a re  p repa red  hy  r eac t ing  a dicarboxyl ie  acid 
or deriw~tive with a condensa t ion  p roduc t  of  a f a t t y  acid or 
der iva t ive  and  all a lkylolamine.  The f ree  carboxyl  g ro u p  faeili-  
t~ttes emuls i f ica t ion ( Ivanovsky  and  Groszck, Brit.  802,727). 
High-molecuh~r es ters  with p roper t i es  s imi la r  to those  of n a t u r a l  
waxes  are p repared  by ca ta ly t ic  add i t ion  of carbo,, monoxide  
and  hyd rogen  to h igher -molecu la r  olefins (Rot t ig ,  U. S. 2,844,- 
6Z2). Light-colored  waxes  with a h igh  con ten t  of m o n t a n i c  
acid a re  p repa red  f ront  mix tu re s  of  m o n t a n  wax and  solid 
paraffins.  The es ters  p resen t  in the  refined mix tu re s  :ire hydro-  
lyzed, and  the  resu l t ing  alcohols are oxidized to m e n t a n i c  acid 
( P r e s t i n g  and  Wal ther ,  Gcr. [East I 1 [,873). Hea t - s t ab l e  waxes  
for  pas te  waxes are  disclosed (Kol l ing  and  Rappen,  (~cr. 1,005,- 
50.1). S table  wax pas tes  which do not  dry and  have good plas- 
t i c i ty  a re  ob ta ined  (Hess ler ,  Get. 938,146). Wate r - f r ee  pol ishes  
con ta in ing  pa r t i a l ly  neu t ra l i zed  wax-acid parat t in  a re  disclosed 
(Ko l l i ng  a n d  Rappen ,  Get. 1,007,91l; see U. S. 2,871,210). A 
m e t h o d  is disclosed for  p r e p a r i n g  adhes ive  coa t ing  compos i t ions  
f rom a s a t u r a t e d  h igher  f a t t y  acid, an  a l u m i n u m  tr ia lcoholate ,  
a n d  mieroerystal l ine,  wax (Duro,  U. S. 2,875,087). 

F l u i d  lanol in  is p repa red  by r eac t ing  crude lanolin wi th  urea  
in methano l .  A f t e r  complex f o r m a t i o n  is eompleied,  the  mix~ 
tu re  is s lur r ied  in e ther  and  filtered. The e ther  solut ion is 
washed  wi th  mine ra l  acid and  water .  F l u i d  lanol in  is recovered 
by evapora t ion  of  the  e the r  (Noble  and  SeaMan,  U. S. 2,857,- 
412). A novel  process  for  the  pur i f ica t ion  of lanol in  is  dis- 
closed ( F a y a u d ,  aer. 1,018,175). During" the  process  of  the  
recovery wool grease ,  the  wash  water ,  con t a in ing  a t  leas t  one 
ionic or anionic  s u r f a c t a n t ,  is a g i t a t e d  Nigh t ly  before  the  final 
scavenger  opera t ion.  A f t e r  it  is  s u b m i t t e d  at. 70-80 ~ to een- 
t r i f u g a t i o n  (Raoul  et el., Belg. 526,672). 

A plast ic izer  for  polyvinyl  res ins  is p r epa red  by the  reac t ion  
of a perae id  wi th  t he  lower alkyl  of  po lyhydr ic  alcohol es ters  
p r epa red  f rom u n s a t u r a t e d  oils ( G r e e n s p a n  a n d  Gall,  U. S. 
2,857,349). A polyes te r  composi t ion  p r epa red  f rom a d ihydr ie  
alcohol and  two dicarboxyl ic  acids  is s tabi l ized a g a i n s t  degra-  
da t ion  by  heat ,  by  the  add i t ion  of 0.1 to 10 pa r t s  by  wt. of  a 
2 ,4 ,5- t r ihydroxy phenone  of a C, to C~s f a t t y  ac id  (Knowles  and  
Moore,  U. S. 2,856,383). The nomenc la tu re  of  tal l  oil f a t t y  
ac ids  and  the i r  der iva t ives  is g iven in a lecture  of  the  Tal l  Oil 
S y m p o s i u m  (Sheers  a n d  Berkman ,  J. Am. Oil Chemists'  See., 
36, 163).  A so f t  waxy  ma te r i a l  s epa ra t ed  f rom saponif ied tal l  
oil accord ing  to U. S. 2,591,885 is  descr ibed and  compared  wi th  
lanol in  in  r e g a r d  to chemical  and  phys ica l  p roper t i e s  (Bes tu l  
ct al., Soap Chem. Specialties, 34110], 49) .  The  filler b i n d i n g  
composi t ion  in l ino leum is p repa red  by  r eae t ing  dilinoleie acid 
wi th  pen t ae ry th r i t o l  by  h e a t i n g  ( D u n l a p  and  Pa rke r ,  U. S. 
2,873,201). A homogeneous  vehicle for  s u s p e n d i n g  a vi tr i f iable 
ceramic  compos i t ion  is  p repa red  f r o m  0.5 to abou t  55% b y  wt.  
of  azelaie  acid a n d  a t  leas t  35% of C~ to C~2 f a t t y  ac ids  (Mor-  
ris, U. S. 2,872,326). S u g a r s  are  crys ta l l ized  in  the  p resence  of 
a C~ to C~ f a t t y  ac id  es te r  of a g lueoside  (Ken t ,  U. S. 2,871,- 
148) .  Novel  m ine ra l  addi t ives  are  disclosed (Got t sha l l  and  
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Kern,  U. S. 2,902,499). n-Deca-2,4-dien~l was identified as a 
major  component of the carboxyl compounds in deodorization 
distillates f rom cottonseed oil, soybean oil, beef tallow, and lard. 
The compound also was demonstrated as a principM earbonyl 
component in the heat  decomposition of methyl  linoleate in the 
presence of moisture. Flavor and odor qualities of the dienal 
are described by the term " d e e p  fried J' (Pa t ton  et al., J. Am. 
Oil Chemists' See., 36, 280). A review is made of by-products 
of the cottonseed crushing indust ry  (Prakash  et al., Symposinm 
Cottonseed and By-Products,  Hyderabad, India, 1958, Sect. u  
8). Derivatives and isolation of pure gossypoI is discussed 
(Chander and Seshadri, J. Sci. Ind. Research, 17B, 279). The 
influence of heat  and air oxygen on gossypol is reported in a 
communicatiml (Rzhekhin, Trudy Vsesoyuz. Nauch.-Issledo- 
vatel. Inst .  Zhirov, 1954[15], 55). By-products f rom the crack- 
ing of castor oil and their uses (Dupont,  Olearia, 12, 53). A 
method is disclosed for the recovery of oryzanol f rom the dis- 
tillation residue of rice-oil f a t ty  acids (Tsuchiya and Okubo, 
Japan 1149 [1958]).  

Products (excepting detergents) 
~)t~YING OILS, PAINTS, I:~ESINS, AND PL.~_STICIZlgl~S. Review 

papers covered the following aspects of drying oils: economics 
(McHale, J. Am. Oil Chemists'  See., 36, 604), extraction 
methods for isolatio~ from oil-bearing materials  (Wingard,  
ibid., 483), refining methods (Mattikow, ibid., 49I) ,  50 years 
of progress in the utilization of inedible fa t s  and oils (Scofield, 
ibid., 436), use in " c l a s s i c a l "  varnishes, which were defined 
as solutions or mixtures of drying oils, and varnish resins 
(Rheineck, ibid., 574), use in floor coverings (Dunlap, ibid., 
590), and use in pr in t ing  inks (Dunning,  ibid., 586). A review 
covered the reactions a t  or near the double bond of unsa tura ted  
oils and acids and discussed the following commercially useful 
products:  soaps as polymerization catalysts,  vinyl plastieizers 
and stabilizers, epoxy resin modifiers, and polymeric fa t ty  
achls (Goebel, ibid., 600). A lecture on uses of metal soaps 
included their use in paints  and plastics (Rosenthal,  Fette,  
Seifen, and Anstrichmittel ,  60, 267). 

Reviews on the use of specific oils in protective coatings, 
which in some cases also included production of the oils, cov- 
ered soybean (Taggar t ,  Soybean Digest, I9  [7], 16), safflower 
(Purdy  et el., J.  Am. Oil Chemists'  See., 36, [9], 26), tung 
(Greenfield, J. Am. Oil Chemists '  See., 36, 565), and castor 
oils (Bolley, ibid., 441), and tall oil and naval stores (Barnes  
and Taylor, Tappi, 4l  [8], 16A). A study of the changes oc- 
curring in stored linseed oil over a I)eriod of four to five years 
showed that  the warmer storage locations were detr imental  to 
oil quality (Baumann,  J. Am. Oil Chemists'  See., 36, [10], 
24). Drying properties of four varieties of safflower oil varied 
with the iodine number. Safflower varnishes were slightly su- 
perior to linseed varnishes in water and scratch resistance 
(Aslam, Pakista~ J. Sci. Ind. Research, 1, 312). A mono- and 
diglyeeride fraction of cuttle fish oil had poor drying charac- 
teristics. Destearinated fractions of interesterified cuttle fish 
oil containing less th:m 10% of saturated acids dried but 
remained tacky (Marmno and Tomiyama, Yushi  Kagaku  Kyo  
Kai.qhi, 3, 9, 67). Of two varieties of perilla oil, the one hav- 
ing the lower iodine number (173 versus 178-181) had better 
drying properties (Mazhdrakov and Poppy, Compt. rend aead. 
Bulgare sci., 11, 197). Drying properties of mixtures of lin- 
seed oil with Argemone mexieana seed oil were reported (Chini- 
wala and Desai, J. Indian Chem. See., Ind. and News Ed., ZO, 
70). t~amala seed oil consisted of polymeric triglyeerides 
which were too reactive for use in paints and varnishes. 
Alcoholysis of the ell with monohydric alcohols gave a product 
similar to tung oil which could be used in protective coatings 
(Aggarwal,  t )aint  Manuf. ,  29, 50; Melton et el., J. Sci. Ind. 
Research [India], 17A, 279). Oil from the seeds of Oenothera 
Lamarekiana was intermediate between drying and semidrying 
oils and could be used as a subst i tute  for linseed oil (Mazh- 
drakov and Poppy, Bulgar. Akad. Nauk. Izvest. Khim.  Inst.,  
5, 209). Rubberseed oil, whose drying properties were between 
those of linseed and soybean oils, was used to produce varnishes 
similar to those from linseed oil (Aslam and Imam, Pakis tan 
J. Sci. Ind. Research, 1,224). Analytical values were reported, 
and refining conditions were studied for walnut  oil. This was 
a typical drying oil and was converted into an immersion oil 
by blowing with air  (Aizenberg, Trudy Kishinev. Set 'skokhoz. 
Inst.,  11, 63; Referat .  Zhur. Khlm. 1958, Abstr .  No. 2690). 
Three varieties of Xan th ium oil, a semidrylng oil, were investi- 
gated (Poppy and Ivanov, Bulgar. Akad. Nauk.,  Izvest.  Khim.  
Inst.,  5, 377). 

Studies of the oxidation of f a t t y  acids and their simple 
derivatives have a bear ing on drying oil chemistry because 

they help to explain the medtanlsms by wMcb oils dry. The 
oxidation of methyl  hmrate,  methyl  stearate,  and methyl  oleate 
at  200 ~ for varying lengths of time was followed by measur ing 
the weight loss and by analyzing the volatile products 
( ~ a m a n a t h a n  et at., J. Am. Oil Chemists '  See., 36, 244). TILe 
oxidation of esters of cis-octadeca-6-enoic acid (petroselinates)  
was studied by determining the position of the hydroperoxide 
groups in the initial products and the compositions of the final 
products (Gold and Skellon, J. Applied Chem., 9, 389). FoL 
lowing the initial oxidation of methyl linoleate, the amount  
of hydroperoxide in the product decreased rapidly as the 
extent of oxidation increased. The products were isolated by 
countercurrent  distr ibution (Kern and Sehneko, Die Makro- 
molecular Chemic, 32, 184). Paper  chrmnatography was used 
to s tudy the products of oxidation of methyl  llnoleate a t  room 
temperature and at 150-200 ~ . Seven aldehydes were identified 
(Lathlean,  Paint  J.  Australia-New Zealand, 3 [1], 12). Oxi- 
dation of ammonium linoleate in dilute aqueous solution at  37 ~ 
produced carbonyl compounds (Badings,  J. Am. Oil Che.m~sts' 
See., 36, 648). The products of oxidation of rieinoleic acid 
a t  120 ~ in the absence of catalysts or in the presence of cobalt 
ricinoleate or uranium ricinoleate were identified (Gulbekian 
and Skellon, J. Appl ied Chem., 9, 224). The anmunts  of poly- 
meric materials in the products of oxidation of methyl  oleate, 
methyl  ]inoleate, methyl linolenate at  various temperatures  
were determined. The amount  of polymeric material  increased 
with the increasing temperature of oxidation and with increas- 
ing unsa tura t ion  of the methyl esters (Khan,  Pakis tan J. Set. 
Ind. Research, i ,  12; Pakis tan J. Set. Research, 10 [4], 149). 
The volatile products fonned  by the oxidation at room tem- 
perature of the acids and esters of sardine oil were identified 
(Toyama et al., Mere. Fee. Eng. Nagoya Univ., 9, 125). 
Methyl llnoleate hydroperoxide had the same effect upon the 
rate of oxidation of pure methyl linolcate as did the auto- 
catalyst  formed during the autoxidation of methyl linoleate 
(Kern  et al., Die Malcromoleeular Chemic., 32., ]91).  The relative 
autoxidation rates of  methyl picnic, ]inoleate, and linolenate as 
determined by a method involving deerease in iodine nmnber 
were 1 :2 :4  (Kar tha ,  J. Set. Ind. Research [ India],  17B, 135). 
The rate of decomposition of linoleate hydroperoxide, cat- 
alyzed by hematin  and by other metallic derivatives, was 
studied by a spectrophotometric method. The s t ructures  of the 
products of the hematin-catalyze, d decoml)osifion were deter- 
mined (Mater and Tappcl, J. Ant. Oil Chemists '  See., 36, 
8, 12). 

Oxidation of oils was the subject of the felh)wing reviews: 
recent studies on the oxid:~tien of oils (d~ Radzitzky, lad.  
ehim. Bel ie ,  28, 233);  oxidation of fa ts  and ells (Ishii, 
Kagakn  [Kyoto],  11, 662), peroxides in the, field of f a t ty  
substances (Paquot,  Actions ehim. cl biol. radiations, 4, 3), 
autoxidation and autoxidative polymerization (Privet t ,  J. Am. 
Oil Chemists '  See., 36, 507), tln! signifie:tnee of organic perox- 
ides in the chemistry of fa ts  (Rieehe, l,'ette, Seifen, and 
Anstrichmittel ,  6(~, 637), reaction lneeh;lllism of autoxidation 
and bond energies (Takashi,  Abwra Kar 7, 248). The 
oxidation of drying" oils and its eatMysis by metallic dryers 
was exphfined on the basis of resomtnee theory (Myers, Ann. 
N.Y.  Aead. Sci., 79, 1). In  the presem~e of :alcoholic hydroxyl, 
fa t  hydropcroxidcs were converted to eye3i(, peroxides. Acetic 
acid had the same effect ( l(art lm, J.  Set. Ind. l~r 
[India], 17B, 284). Oxidation of vegetable oils was studied 
by a method involving saponification of the oxi(lizt~d oils, iso- 
lation and weighing of the oxidized :raids (l~zhekhin and 
Pogokina, Masloboino-Zhirovaya f rom. ,  2~, []01, 6). The 
autox~dation pa t te rn  of ghee fotlowed tha t  ef its consti tuent 
unsa tura ted  fa t ty  acids. I t  was lint affected by the presence 
of the sa turated fa t ty  acids or of the glyeeryl radicM in spite 
of the fact  that  these constituted 75% ~)f the total fa t  
(Kar tba ,  J. Sci. Ind. Re, search [India], 17B, 237). Six differ- 
ent triglyeerides containing one or more a-cleostearate radicals 
were synthesized. Their film-forming properties were studied, 
and the amounts  of oxygen required for their oxidation were 
determined ( K a u f m a n n  and Thomas, Forte, Se i f  en, u.nd 
Anstriehmittel ,  61, 211). Paper  ehromatogr:qJhy was used to 
ident i fy  the carbonyl compounds formed during autoxidation 
of sardine oil, linoleie acid and oleie acid. The dark color of 
oxidized fish oils was at t r ibuted to these earbonyl compounds 
(Nonaka, J. Tokyo Univ. I~isheries, 43, 127). The products 
of the aatoxidatlon of linseed oil at varimlS time intervals were 
studied by paper  chromatography and infrared spectroscopy. 
Hexanal  and heptanal  were identified (K a u fma ml  and Vogel- 
mann,  Fette,  Seifen, und Anstr ichmit te l ;  6i ,  561). Lead, 
cobalt, and bismuth soaps increased the rate of polymerization 
when linseed oil was oxidized at  90 ~ Organic sols of metals 
also acted as polymerization catalysts but  were less effective 
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th:m the soaps  (Lun ina ,  Naueh, Do#'lady Vysshei Shkoly, Khim.  
i Khim.  Tet:hnol., 1958 [2] ,  275) .  Chloroprene ca ta lyzed  the  
au tox ida t ion  of  fish oil. The  presence  of copper accelera ted  
th is  effect, bu t  t ha t  of  ca ro tenoids  or v i t ami n  A decreased i t  
( M k h i t a r y a n ,  Izvest  Akad. Naulc. Armyan. S.S.R., Khim.  
Naut . ,  1l ,  109).  

Chemis t ry  of  a t he rma l ly  oxidized oil was  the  sub jec t  of  a 
thes is  (Pe rk ins ,  Univ. Microfilms, L.C. Card  Mie. 58-5475; 
D i s se r t a t ion  Abs t r .  19, 959) .  Thernml  oxida t ion  of corn oil 
a t  200 ~ p roduced  po lymers  which had  a h igh  oxygen  content ,  
were p resen t  as hydroxyl  and  carboxyl compounds ,  and  which 
conta ined  u n s a t u r a t i o n  which was difficult to h y d r o g e n a t e  
(Pe rk in s  and K u n m m r o w ,  J. Am. Oil Ch~:mists' Soc., 36, 371).  
The  unsaponi f iab le  por t ion  of na tu ra l  f a t s  con ta ined  au tox ida-  
l ion inh ib i to rs  which acted as r e t a r d a n t s  in d ry i ng  oils (S te in  
et al., Ger. 936,646).  

He~ t ing  of eis, Iran.~-conjugated methyl  l inoleate a t  250 ~ 
with se lenium produced eis- and / rans -oc tadecenoa tes  and  cyclic 
compounds  which aplumred to be dia lkylbenzene aml  dialkyl- 
eyclohexene (Tee te r  ~'t al., J. Org. Chem., 23, 1156).  Linseed  
oil was polymer ized  by hea t  alone and  by hea t  and  ai r  at  
several  elevated t empera tu re s .  The degree ef  po lymer iza t ion  
was ea leula led  f rom a fm' / tmht  whieh included iodine n u m b e r  
and  bromine nuniber  (Tan iewsk i  and  Bulczynska ,  Przemysl  
Ch~,m., 35, 324) .  Pelymeriz~lt ion of linseed oil a t  250 ~ unde r  
n i t rogen w:ls followed for  16 hrs.  by a var ie ty  of  ana ly t ica l  
me thods  ( T a a f e l  el al., l ) ~ l .  Lebems. Rttnd., 54, 245).  S tand  
oils prel):tred by hea l i ng  in an  im~rt a tmosphe re  were of  be t ter  
qua l i ly  t han  those  prepared in :lir. The  a m o u n t  of  con juga t i on  
increased wi th  t ime of h e a t i n g  (Minat i l l i ,  Olii minerali, grassi 
e saponi eolovi e vcr)~iei, 35, 2) .  The wear res is tance  of s isal  
buff was improved by iml ) rcgna t ing  it with an  aqueous  emul- 
sion of bodied soybean  (ill and  h e a t i n g  a t  300 ~ F.  ( V a u g h a n  
et al., U.S. ~,890,137). 

l ) ry ing  oils m a y  be improved by processes which increase  
the  n u m b e r  of  or c lmnge the location or geometr ic  configura-  
t ion of the  double I)onds in the  f a i t y  acid moiety .  Linseed,  
henu)sec(I, corn, cotton, soybean,  peach kernel,  peanu t ,  and  
mus ta rd  seed oils were molecal: , r ly distilled, and  the  f r ac t i ons  
were ana lyzed  (Koz in  and Z la topo l ' skaya ,  Sborni]c Nauch. 
Rabot Moskov. Inst.  Narod. Khoz., I956 [8] ,  32;  Refe ra t .  
Zhur. ,  K h i m .  1957, Abs t r .  No. 2758).  The d ry i ng  p roper t i e s  of  
Aleuriles molueeana and ruhbe,'see(I oils were not  improved  by 
inolecular d is t i l la t ion  (Cruz ~'l al., Philippine J. Sci., 86, 241 ). 
Cis-lrans in te rconvers ions  of methy l  oleatc, l inoleate,  and  lino- 
lena.te, on t r e a t m e n t  with n i t rogen  oxides, were s tudied.  The 
ex ten t  of  po lymer iza t ion  of the  esters  increased wi th  t ime  
( K h a n ,  Pakistan J. Biol. Agr. Set., 1, 107).  A l u m i n u m  chloride 
was the  best of  several  c a t a ly s t s  evahl'~ted fe r  the  ca ta ly t ic  
i smner izu t ion  and  polynn~rization of linoleic and  Iinolenie acids  
a t  250 ~ (Sorokin  and  Shuwdova ,  Trudy Moskov. Khim.- 
Tekhnol. Inst .  ira. D. 1. Mendelecva, 1956 [23],  79) .  A n t h r a -  
quinone and  iodine were the  bes t  of  several  c a t a ly s t s  eva lua ted  
for  the  i m p r o v e m e n t  of  the  d ry i ng  proper t i es  of  sunflower 
oil by i somer iza t ion  (Yukhnovsk i i  and  Popenker ,  Trudy 
Khar'kov.  Politekh. Inst.,  l ,  159; Refe ra t .  Zhur. ,  K h i m  1956),  
Abs t r .  No. 52651).  A review covered the  p repa ra t i on ,  compo- 
si t ion,  and  ase of dehyd ra t ed  cas tor  oil (Bolley,  J. Am. Oil 
Chemists'  Soc., 36, 518).  The  efliciencles of  several  s u b s t i t u t e d  
sul fonic  acids  were de te rmined  as ca t a lys t s  in the  dehydra t i on  
of  cas tor  oil ( R a j a d h y a k a s h a  and  Dole, Indian J. Appl.  Chem., 
2l ,  95) .  Cas tor  oil was dehydroxy la t ed  by  h e a t i n g  wi th  wate r  
under  p re s su re  ( P i n t s c h - B a n m g  Akt.-Ges.,  Brit .  805,918). 
" S - o i l , "  one of  the  d is t i l la te  f r ac t i ons  f r o m  the c rack ing  of 
cas tor  oil, con ta ined  undecyclie ,  ricinoleic, linoleic, and  pal- 
mi t ic  acids.  I t  could be used in  the  m a n u f a c t u r e  of  va rn i shes  
and  p las t ics  (Dupon t ,  Olearia, 12, 53) .  U n s a t u r a t e d  f a t t y  
acids  su i tab le  for  the  p r e p a r a t i o n  of  d ry ing  oils were p repa red  
by h e a t i n g  ha logena t ed  acids  in h igh-bo i l ing  alcohols or 
ketones.  The presence  of solid or dissolved alkali  hydrox ide  
f ac i l i t a t ed  the  dehyd roha logena t i on  reac t ion  (Marz in ,  Gcr. 
]lEast] 9560; Ger. [East] 9566). Methy l  es ters  of  f a t t y  ac ids  
and  var ious  d ry ing  oils were b r o m i n a t e d  by  t r e a t m e n t  wi th  
N-bromosucc in imide ,  t hen  d e h y d r o b r o m i n a t e d  by  h e a t i n g  in 
pyr id ine  or quinol ine  ( N a n a v a t i  et al., J. Am. Oil Chemists '  
Soc., 36, 226).  

Syn thes i s  of  g lycer ides  of  f a t t y  ac ids  was  the  sub j ec t  of  a 
review ( H a r t m a n ,  Chem. Rev., 58, 845) and  of a thes is  (Wa t -  
son, Univ. Microfilms, L.C. Card  Mic. 58-5186; D i s s e r t a t i o n  
Abs t r .  19, 2484).  The in te res te r i f ica t ion  of  vege tab le  oils and  
an imal  oils in  xylene,  u s i n g  var ious  ca ta lys t s ,  p r inc ipa l ly  
sod ium methoxide ,  was s tud ied  (T~iufel et aL, Fette,  Seifen, 
und Anstriehmittel ,  60, 456) .  In te res te r i f i ca t ion  of  me thy l  
oleate, tr ioleln,  and  soybean  oil unde r  var ious  condi t ions  was  
s tudied.  No cis-trans i somer iza t ion  or c o n j u g a t i o n  occurred.  

Polymerization occurred only above 350 ~ ( K a u f m a n n  and  
Grothues,  ibid., 6'l, 425) .  God liver a n d  l inseed oils were inter-  
esterified wi th  var ious  ca ta lys t s  a t  200 ~ D r y i n g  p rope r t i e s  of  
the  p roduc t s  were inves t iga t ed  (Jedl insk i ,  Zeszyty  Nanl~. 
Politech. Gdans~ Chem., 2, 9) .  In te res te r i f i ca t ion  of  h igh ly  
u n s a t u r a t e d  oils wi th  glyeer]des of  low-molecular-weight  acids  
with a t in  ca t a lys t  p roduced  d ry ing  oils ( K a u f m a n ,  Get. 
938,733). 

Es te r s  of  u n s a t u r a t e d  f a t t y  ac ids  wi th  po lyhydr ie  alcohols 
o ther  than  glycerol,  somet imes  in combina t ion  with glycerol,  
have d ry ing  proper t ies .  A p roduc t  for  use  in l inoleum was 
prepared  by e s t e r i f y ing  dilinoleic acid wi th  pen tae ry th r i t o l  
(Dun lap  and  Pa rke r ,  U.S. 2,873,29i). E s t e r s  were p repa red  
f rom a-D-glucopyranoside ,  cameline oil, and  tal l  oil, u s i n g  
lead monoxide and  zinc oxide ca ta lys t s  ( Jedl inski ,  Przemyst  
Chem., 35, 229).  F a t t y  acid es ters  of  several  no n red u e in g  
sacchar ides ,  inc lud ing  sucrose, were p repa red  by interester i f i -  
ca t ion with the  f a t t y  acid es ters  of  e thylene  glycol, glycerol,  
e rythr i to l ,  pentaerythritol, nmnnitol, and  sorbitol  in the  pres-  
em.e of a subs t i t u t ed  morphol ine  or p iper id ine  (Hed ley  and  
(~empany, Brit. 3(J4,197). Two moles of  u n s a t u r a t e d  f a t t y  
:~cids were reac ted  with one mole of the  a luminum che la te  of 
acetoaeet ic  ester,  malonic  die thyl  ester ,  or ace tonylacetone .  A 
mix tu re  of  this  p roduc t  with g lycer ides  was a d r y i n g  oil 
(Weiss ,  U.S. 2,871,135), as was the  react ion p roduc t  of  a 
C~-C,,. s a t u r a t e d  or u n s a t u r a t e d  f a t t y  acid with an  a l u m i n m n  
emflate (Reis inger ,  U.S. 2,885,297). 

I~eviews covered the  use of d r y i n g  oils and  d r y i n g  acids  
in oil-modified a lkyd res ins  ( l ( r a f t ,  J. Am. Oil Chemists '  Soc., 
36, 583) and the  use  of var ious  polyols in a lkyds  ( B a r r  et al., 
l 'aint and Varnish Production, 48 111], 43) .  The  use  of 
maleic-modified soybean  oils in p a i n t  vehicles, the  use  of  soy- 
bean oils in a lkyds ,  and  the  p roper t i es  of  var ious  soybean  oil 
der ivat ives  were reviewed (He lme  and  Molines,  Peintures, pig- 
ments, vernis, 34, 385) .  Whi le  s t r u c t u r a l  modif ica t ions  of al- 
kyds  and  polyes te rs  t h rough  the  /J-hydroxyl group of glycerol  
lind been s tudied,  p resen t  m a n u f a c t u r i n g  methods  were prob- 
ably  not  s a t i s f ac to ry  for  p roduc ing  such modif icath)ns  (Mills,  
Paint Technology, 23, 129).  An  a lkyd gel for  use  in thixo- 
t ropic pa in t s  was p repa red  by t r e a t i n g  an a lkyd a t  100-250 ~ 
with an  a l u m i n u m  soap (Rinse,  if. S. %,89~,780). Tal l  oil 
acids  were used with soy or l inseed acids  or oils for  the  
modification of IA~thalie-pentaerythri tol  a lkyds  by  the  t t h igh  
po lymer  t e c h n i q u e . "  This  techniqm,  permi t ted  the  use of 
h igher  pe rcen tages  of tall  oil acids  wi thout  lowering qual i ty  
(Rober t s  et al., J. Am. Oil Chemisls'  See., 36, 166). Alkyds  
were p repa red  f ront  d ry ing  oils or acids,  d icarboxyl ic  acids  
such as phthal ic ,  i sophthal ic ,  t e rephtha l ic ,  succinlc,  adipic,  
azelaic, or sebacic,  and  a pa r t i a l  allyl  e ther  of  pen tae ry th r i to l  
(Campbel l ,  U. S. 2,885,375). Ester i f iea t ion  of the  f ree  hy- 
droxyls  of  cat t le  fish oil with mal ta  or ph tha l i e  acid improved  
its d ry ing  proper t ies  ( M a r u m o  and  Tomiyanm,  Yushi  Kagalc~t 
Kyol~aishi, 3, 70) .  D r y i n g  proper t i es  of  i sano oil were im- 
proved by h e a t i n g  i t  wi th  f a t t y ,  rosin,  maleie,  or ph tha l i c  
ac ids  ( K a u f m a n n ,  Get. 935,414). Alkyds  were p repa red  front  
cameline oil, tal l  oil, a -D-glucopyranos ide ,  and  ph tha l i c  an-  
hydr ide  ( Jed l insk i ,  Prezemyst  Chem., 35, 229).  Oil-modified 
a lkyds  con ta in ing  i sophthal ic  acid (Heckles ,  U. S. F,867,047; 
Carmody,  U. S. 2,884,390), 5- te r t -bu ty l i sophtha l ic  acid, 4-tert-  
bu ty lo r thoph tha l i c  acid (Sch la t t e r  and  Lure,  U. S. 2,895,932), 
and  hexach lo roendomethy lene t e t r ahydroph tha l i c  acid were de- 
scribed. The l a t t e r  was used as a baked  pr ime coat  on meta l  
ar t ic les  ( B a r r e t  and  Fl i t te r ,  U. S. 2,373,210). P r o d u c t s  were 
p repa red  f rom a vegetable  or fish oil or long-chain  f a t t y  acid, 
a glycol or polyol, and  a benzene t r icarboxyl ie  acid or an- 
hydr ide  (Bol ton,  U. S. 2,856,374; V a n  Str ien,  U. S. 2,870,102). 
Simi lar  p roduc t s  were p repa red  wi th  d i aminodurene  or ethyl- 
ene d iamine  as an  add i t iona l  i ng red i en t  (Bol ton  an d  Van  
Str ien,  U. S. 2,860,113; U. S. 2,860,~14). Other  p roduc t s  were 
p repa red  f rom ac idu la ted  soap stock, po lyhydr ic  alcohol, and  
an  %fi -unsa tura ted  polyearboxyl ie  aeld (Chr i s t enson  an d  Bor- 
nmn,  U. S. 2,391,919), f a t t y  oil or acids,  po lyhydr ic  alcohol, 
an  a f t - u n s a t u r a t e d  diearboxyl ie  acid, and  2,5-endomethylene-  
6-3- te t rahydrobenzyl  alcohol (Dean  and  Schefbauer ,  U. S. 
2,867,593), and  a f a t t y  acid, an  a l ipha t ic  po lycarboxyl ic  acid, 
and  an  a lkylene oxlde-polyhydr ic  alcohol adduc t  (Hens l ey  
et al., U. S. 2,889,293). 

F a t t y  ac ids  can  be conver ted  into po lymers  or po lymer izab le  
ma t e r i a l s  by  o ther  m e a n s  t h a n  es ter i f ieat ion wi th  polyo]s. One 
such me thod  :is es ter i f icat ion wi th  vinyl  compounds .  K i n e t i c s  of  
the  po lymer iza t ion  of  several  v inyl  es ters  of  shor t -cha in  sa tu-  
r a t ed  a l ipha t ic  ac ids  were repor ted  ( K u r i a n  and  M u t h a n a ,  
Die MakromoleI~ulare Chemic, 29, 1, 19, 26) .  T r e a t m e n t  of  
v inyl  esters  of  a-bromo f a t t y  ac ids  wi th  t r l e thy l  phosph i t e  
replaced the  b ronm group  wi th  the  d ie thyl  phosphona te  group.  
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These vinyl esters formed low polymers when heated with 
benzoyl peroxide (Sasin et al., J. Am. Chem. Soe., 8~?, 6336). 
Saturated acids f rom the oxidation of paraff in  were chlo- 
rinated, dehydroehlorinated to introduce unsaturat ion,  esteri- 
fled with allyl alcohol, and then epoxidized to yield poly- 
merizable products. A similar product f rom cotton oil acids 
was condensed with maleic acid (Nicoleseu et al., Bey. fran~. 
corps gras, 5, 384). 

Another nonpolyol path to f a t ty  polymers is through the 
reaction of f a t ty  acid derivatives with polyamines to yield 
polyamide resins. The following combinations of reactants  
were reported: oleic, linoleic, or soybean acids with un- 
sa turated diamines (these products were then epoxidized) 
(Ort hner qnd Fuchs,  U. S. 2,905,702), epoxidized f a t ty  oils or 
esters with aliphatic polyamines (FSrster,  U. S. 2,890,~28), 
epoxidized fa t ty  acids with polyamines or with aminoaleohols 
(Tawn, Brit. 811,797), polymeric f a t ty  acids with polyamines 
(Peerman and Floyd, U. S. 2,381,19~), polymeric f a t ty  acids 
and saturated diearboxylie acids with alkylene diamines and 
polyalkylene polyamines (Peerman and Wittcoff, U. S. 2,886; 
543). Po]yamides prepared from polymeric fa t ty  acids and 
polyqmlnes were combined with alkyd resins of maleic, fu- 
marie, eitraeonic, mesaconic, itaeonle, or aconitic acids (Peer- 
man, U. S. 2,889,292). A polyamide resin prepared f rom a 
f a t ty  acid, a polymeric fa t ty  acid, and a polyamlne was 
dispersed in a paint  vehicle to render the vehicle thixotropic 
(Wright  ct al., U. S. 2,361,043). 

Epoxidation of unsa tura ted  centers in f a t ty  materials  is 
another method of increasing their reactivity. New methods 
for improving yields in epoxidation reactions involved the use 
of part ial ly preformed pcracetie acid and agi ta t ion control 
(Wohlers et al., Ind. Eng. Chem., 50, 1685). The effects of 
vari.ltions in the amount  and concentration of hydrogen 
peroxide were studied in the epoxidation of soybean oil by the 
partial ly preformed peraeetie acid method on the epoxide con- 
tents  of the products (Sack and Wohlers, J .  Am. Oil Chemists '  
Soe. 3(;, 623. Resins were prepared from phthalic anhydride 
and epoxy derivatives of the following oils: neatsfoot  oil, lard 
oil, triolein, soybean oil, pcrilla oil, trilinolein. Properties of 
the resin improved with increasing unsatura t ion  of the initial 
oil (Gelb et al., ibid., 283). A mixture of pcntaerythri tol  
benzoate tri- and dioleatc was epoxidized (Dazzi, U. S. 
2,889,338). 

A crude polymerized f: , t ty acid mixture was improved by 
t rea t ing it with zinc to remove halogen-containing substances 
(Hampton,  U. S. 2,394,939). Condensation of unsa tura ted  
fa t ty  chains with reactive olcfins is a means of improving 
drying oils. Safflower oil was treated with dibutyl or dlmethyl 
maleate nt 290 ~ in "~ sulphur dioxide atmosphere. The products 
were different from the l)iels-Alder adduets of trans,trans- 
9,11-1inoleic acid (Miller c ta l . ,  J. Am. Oil Chemists' Sot., 3(L 
394). An olefinic nonconjugated glyceride oil was condensed 
with an alkyl fumara te  (l)azzi, U. N. 2,86~,0.12). A tri- 
glyceride with two short-chain nlkyl groups was condensed with 
an alkyl or alkoxyalkyl fumara te  (Dazzi, U. S. 2,891,083). 
Condensation products prepared from cyclopentadiene and sun- 
flower, castor, or tung oils in the presence of stannic chloride 
gave wrinkled, brittle fihns. Films from the llnseed oil prod- 
uet were sat isfactory (Yukhnovskii ct al., Zh,er. Priklad. 
Khim.,  31, 1091). 

In eopolymerlzing vinyl compounds with fa t ty  oils or acids 
the usual  procedure was to heat  the components in the presence 
of a peroxide catalyst.  A review covered the modification 
of drying oils with vinyl compounds, part icularly with vinyb 
toluene (Kelmreich, J. Am. Oil Chemists'  Soc., 36, 523). 
Products  prepared from the following groups of ingredients 
were described: an alkyd resin, vinyl acetate, and vinyl 
chloride (Christenson, U. S. 2,865,87~), eleostearic acids from 
tung  oil and methyl vinyl ketone (PNcek and Bickford, J .  
Am. Oil Chemists'  Soe., 36, 463), an alkyd containing an 
a,fl-unsaturated dicarboxyllc acid, and a vinylbenzene (Konen 
and Boller, U. S. 2,877,19~), an oil-modified alkyd, vinyl cy- 
anide, an acrylic acid ester, and a vinyl aromatic compound 
(Sample and Williams, U. S. 2,890,135; Sample, U. S. 
2,890,186), a drying oil and a styrene compound (Boelhouwer 
et at., U. S. 2,35Z,478), destearinated fractions of cuttle fish 
oil, maleic acid, and styrene (Marumo et al., Yushi  Kagalcu 
Kyokaishi ,  3, 109), an oil-modified alkyd, a styrene derivative, 
and an unsatura ted  nitrile (Chapin, U. S. 2,862,898), an 
aliphatic ester of a drying oil aeld and vinyltrihalosilane or 
vinyltrialkoxysilane (Olson, Christenson, U. S. 2,894,922), a 
drying oil or drying oil acids and an acetylenic compound, such 
as methyldivinylaeetylene or 2-moth yl-5-h exene-3-yne-2-ol 
(Marsel and tIappel,  U. S. 2,902,457). A copolymer of a dry- 
ing oil and vinyltoluene was mixed with a nondrying alkyd 

resin to give a paint  vehicle (deGroot and Hofferth, U. S. 
#,857,347). A coconut-nlaleic-phthalic alkyd was copolymerlzed 
with butyl methacrylate and then mixed with a pigment,  a 
volatile organic solvent, and a nitrocellulose lacquer to give a 
liquid coating composition (Walus,  U. S. 2,857,34~). 

Many materials  of complex composition have been prepared 
by combining a drying oll product with one or more resins 
of other types. These combinations may be made by simply 
mixing the various polymeric materials,  by causing them to 
react with one another, or by mixing and then react ing the 
various monomeric materials which would ordinarily go into 
the preparat ion of the separate resins. The following groups 
of ingredients  involving resins of the olefin type were reported: 
�9 t drying or semi-drying oil, a copolymer of a C4 to C,, con- 
jugated  diolefin and styrene, and an oil-soluble resin (Koen- 
coke, U. S. 2,853,396), a drying oil, na tura l  or butadiene- 
styrene or butadiene-acrylonitrile rubber, and a reactive 
pigment  (Lox, U. S. 2,901,447), drying oils and an olefin- 
diolefin resin result ing from heat  polymerization of a 
piperylene-containing petroleum fraction, and a manganese  
carboxylate soap (McKay, U. S. 2,880,18~). Mixtures in- 
volving aldehydes included: a thermoset t ing resin prepared 
from tall oil, fu r fu ra l  or fu r fu ry l  alcohol, and an aromatic 
aldehyde (FI'ey, U. S. Z,S68,Td7), a product useful  in prepar ing 
catlon-exchange resins prepared from cashew nutshell  oil and 
formaldehyde (Govindan ct al., Indian 59, 497). Mixtures in- 
volving phenol-formaldehyde resins were a conjugated drying 
oil, a t i tanium ester, and a phenol-formaldehyde resin or a. 
dehydrated castor oil-modlfied alkyd resin (used as a paint )  
(Beacham, U. S. 2,901,450), tung oil, oiticica oil, air-blown 
and heat-bodied fish oil, and a resin-modified phenol-fornmlde- 
hyde resin (a wrinkle-drying coating) (Lederman, U. S. 
2,853,458), a higher fa t ty  acid, and a phenylphenol- or alkyl- 
phenol-formaldehyde resin (Mohr and Capener, U. S. 2,878,. 
199), a drying oil f a t ty  acid, styrene or methyl methqcrylate, 
phenoxyethanol, and formaldehyde (Hanle et al., U. S. 
2,880,187). Combinations including amino-aldehyde resins 
were a long-oil alkyd, maleic acid-triethylamlnc salt, and a 
butylated dimethylohlrea (Shelley, U. S. 2,871,209), a tall 
oil-phthalic anhydride-trimethylolethane alkyd, and styrene 
or methyl methacrylate or urea-formahlehyde resin or mel- 
amine-formaldehyde resin ( K r a f t  and Forschirm, ,1. Am. Oil 
Chemists'  Soc., 3g, 164), an oil-n,odified alkyd, a poly'tlkylene 
glycol, and a water-soluble lower alkanol-modified melamine- 
aldehyde resin (Christenson and Hart ,  U. S. 2fi53,.159), a dry- 
ing oil alkyd, a poly'dkylene glycol, n polystyrene or poly- 
vinyl latex, and a. water-sohddc andnolriazhw-ahlehyde resin 
(Christenson et al., U. S. 2,g~52,475), an "mdne salt of an 
oil-modified alkyd, n latex of polystyrene, polyvinyl dllorlde, 
hutadienc-styrene, or an acrylic resin, and a water-soluble 
amine-aldehyde resin (Cummings,  U. S. 2,352,476). The latter 
three products were water-dispersible materials.  

A review covered the preparation of drying oils from un- 
saturated acids and synthetic 1)olyols with emphasis on epoxy 
resins as the polyols (Tess, J. Am. Oil Chemists '  Soc., 36, 
496). Combinations involving epoxy resins were a. short oil 
alkyd, epichlorohydrin, and a ternlinally unsa tura ted  com- 
pound, such as styrene, di'dlyl phthalate,  diallyl cyanimide 
(Yusem, U. S. 2,895,929), the preceding product  phls a mel- 
amine-formaldehyde or urea-formaldehyde resin (Yusem, U. S. 
2,395,930), dehydrated c.qstor acids and epoxy resin (Chat- 
field, Paint,  Oil and Colour J., 134, 573), a drying oil or dry- 
ing oil acids and an epoxy resin (mixed with 1)uttldiene- 
styrene copolymer and used as a coating for sausage casings) 
(Dowd and Glaser, U. S. 2,366,770), drying oil acids and the 
resin from bisphmml and epiehlorohydrin (mixed with q, pig- 
ment, drier, and polyalkylcne polyamine to give a wrinkle 
finish) (Ledcrman, U. S. 2,867,597), an oil-modified phthalic 
alkyd and an epoxy resin parti~dly esterified with a vegetable 
fa t ty  acid or rosin acid (Carmody, U. S. 2,887,459), a drying 
oil or semidrylng oil and the epoxy resin f rmn eplcMorohydrin 
and 4,4'-dihydroxydiphenyldimethylmethane (Stoesser et al., 
U. S. 2,875,165), drying oil acids and the epoxy resin obtained 
by copolymerizing glyeidyl methaerylate with other methaery- 
lares (Ringwald and Hanson,  Brit .  793,77g), polymeric f a t ty  
acids, an alkylene polyamine, and an epoxy resin (Morris and 
Chapliek, U. S. 2,g67,592), an epoxidized f a t  or fa t ty  acid 
ester, a polyamine, and an epoxy resin from polyhydrie phenols 
and epichlorehydrin (FSrster, U. S. 2,890,184), an unsatura ted  
fa t ty  acid, an alkyl acrylate or methacrylate,  and an epoxy 
resin (5{cNabb, U. S. 2,877,195). In the ease of the third 
product in the above llst the use of dehydrated castor acids 
with a higher degree of conjugat ion gave products with lighter 
color, better  drying rate, qnd less tendency to blister than  did 
acids with lower conjugation. 
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A review paper discussed isoeyanate-modified drying oils 
(Stanton, J. Am. Oil Chemists '  Sac., 36, 503). Another re- 
view on polyurethanes and unsaturated polyesters discussed 
the use of diglycerides in polyurethanes (Erlandsen, Yet te ,  
Seifen, ~end Anstrichmittel ,  6I, 227). A study was made of 
the effect of varying ingredient percentages in urethane foams 
made from castor oil and tolylene diisoeyanate. Modification 
of the castor oil by hydrogenation, claidinization, partial epoxi- 
diction, or aging at elevated temperature and humidity im- 
proved the water resistance and decreased the shrinkage of 
the foams (Yeadon et al., J. Am. Oil Chemists'  See., 36, 
16,541). A study was made of the foam properties of poly- 
urethanes made from tolylene didsocyanate and 21 different 
polyols derived from castor oil (Fhrlieh et al., ibid., 149). A 
product was prepared frmn castor oil, acetylated castor oil, 
pentanediol-l,5, and m-tolylene di-isocyanate (Ka.tz and 
Thomas, U. S. 2,864,780). 

A review of recent research on soybean utilization covered 
polymers prepared from vinyl ethers of soybean aleohoI (Cowau 
and Witham, Soybean Diqest, 79 ]12], 14). Such polymers 
were prepared from the vinyl ethers of linoleyl alcohol, lino- 
lenyl alcohol, o,: the mixed unsaturated fa t ty  alcohols obtained 
hy the reduction of drying and semidrying vegetable oils 
(Cowan cud Teeter, U. S. Z,90Z,169). These polymers adhered 
well to metal and were alkali-resistant. They offered promise 
as can eoafings (Teeter el al., Ind. Eng. Chem., 50, 1703). 
Such a coating composition contained the polymer, a vehicle, 
a. drier, and an oxidatiml inhibitor (Teeter et al., U. S. 2,889,- 
309). Inf rared  spectroscopy was used to study the composition 
of eopolymers obt 'dned from soybean vinyl ether with each of 
six low-alkyl vinyl ethers (Glass and Melvin, .jr. Am. Oil 
Che+aists' See., 86, 100). 

A review on driers for drying oils discussed the subject 
from the stand-polar of the metal used as well as from the 
stand-point of the type of oil (Gardner, ibid., 568). A titri- 
metric method for the determination of the calcium, cobalt, 
le.ad, manganese, and zinc contents of driers was based upon 
the chel.~tlng action of ethyh'nediandne-tetra-acetie acid 
(Imechesi and Hirn, Anal. 6'hem., 30, 1877). 

Methods of the British Standards Insti tute for the analysis 
of oils and fa.ts were puhlished (P, rit. Standards Inst., Brit. 
Sta,l.dard 684, 100 pp.).  Reviews on the analysis ef drying oils 
cow,red general methods (lAnk, ,l. ,4m. Oil Chemists'  See., 36, 
477), research methods (])alton, ibid., 513), analysis of tall oil 
products (l lerrl inger,  ibid., 119, application of infrared spec- 
troscopy to fats  (autoxidation, r (Kaufmann et al., 
Forte, Seifen, and Anstrichmittel ,  6'1, 547), analysis of poly- 
merized fats (Tbufel et al., Dc~tt. Lebensm.-Rundschau, 5, 235), 
analysis of coatings (Swann et al., Anal. Chem., 3.7, 674). De- 
termination of iodine value and water content on a single sam- 
ple was described (Heidbrink, Forte, Seifen, ~tnd Anstriehmittel ,  
(;L 194). A symposium on rheology included a paper on tbe 
rheology of paints and varnishes (Gotoda, Yukaftaku, 7, 489). 
A nomograph giving the viscosities of drying oils at different 
temperatures was presented (Shakhkel 'dyan, Masloboino-Zhiro- 
vaya Prom., 25 [3], 38). 

The auto-ignition of oils and fa t ty  acids was studied in a 
Mackay apparatus. Cooking liuseed oil or adding driers to it 
increased its ease of ignition. Ignition time decreased with 
increase in iodine number (Bergman and Lindberg, Fiirg och 
Fernissa, 22 [3], 6). A manometric method was devised to 
detest the onset of autoxidatiml in substances of low vapor 
pressure, such as methyl linoleate (Kern and Dulog, Die Malcro- 
molekulare Chemie, 29, 199). A polarographic method was used 
to study the oxidation of fish oils. An additional wave, not 
present in the polarograms of fresh oils, was found in the 
polarograms of oxidized oils and was apparently due to the 
presence of an aldehyde group (Kikuchi et al., J. Tokyo Univ. 
Fisheries, 42, 39). A colorimetrie method using 2-thiobarbiturie 
acid as the reagent was used in the study of oxidizing changes 
in fats  (Dzikowski, Roezniki Panstwowego Zakladu Hig., 9, 
461). An apparatus for determining the drying conditions for 
protective coatings at  elevated temperatures was described 
(Schwab et al., J. Am. Oil Chemists'  See., 36, 275). 

A method for studying the effect of variables on the levelling 
of latex paints was described (Garrett  et al., Ind. Eng. Chem., 
51, 117). An argentometrie method for determining epoxides 
in oils was developed, and the effect of epoxides oil the deter- 
minatlons of other analytical values of oils was determined. 
The determination of hydroxyl value was eonsiderably affected 
(Krull, Forte, Seifen, and Anstriehmittel ,  6'1, 223). A spectre- 
metric method was used to determine the p-tert-butylbenzoic 
acid content of alkyd resins (Seerest and Kosciesza, Anal. 
Chem., 31, 1402). Inorganie and organic pigments in paints were 

determined by an infrared spectroscopic method (Harkins et al., 
ibid., 541). 

The degradation of drying oil films was the subject of a re- 
view (Miller, J. Am. Oil Chemists' See., 36, 596). Microbio- 
logical deterioration of water-thinna.bie coatings was divided 
into two types, spoilage in the container and disfiguremeut of 
fihns. The former was due: to bacterial attack on the resins or 
emulsion stabilizers, the latter to mold growth (Ross and Buck- 
man, Ind. Eng. Chem., 51, 116). 

The theological properties of a dispersion of a finely divided 
solid, such as paint pigment, were an indication of the degree 
of wetting action of the liquid for the solid. Good wetting was 
indicated by low relative viscosity and low rate of settling. 
Poor wetting was indicated by high viscosity and yield value 
and by thixotropy (Mardles, f a i n t  Technology, 22, 353). A 
method for grinding a pigment into a drying oil vehicle was 
patented (Eastman, U. S. .0,,33;5,298). 

A paper on polyvinyl chloride plasticizers from fats was part  
of a symposium on fa t  chemistry (Shigeno, Kagaku  (Kyoto) ,  
11, 650). Thirty-one different aeyl or aroyl derivatives of 
hydroxystearie acid were tested as plastieizers in vinyl chloride- 
vinyl acetate eopolymer. Many of them were good primary 
plastieizers with outstanding low temperature performance 
(Knight  et al., J. Am. Oil Chemists' Soc., 36, 382). Some cy- 
anoethylated rieinoleic acid derivatives which were of poten- 
tim interes,t as plasticizers were prepared (Dupuy et al., ibid., 
659). Castor oil deriv'l.tives evaluated as plasticizers included 
4-ricinoleoyhnorpholine, hydrogenated, acetylated, and cyano- 
ethylated ricinoleic acid derivatives, cyanoethylated ricinoleyl 
alcohol and its saturated counterpart. Most of these were saris 
factory primary plasticizers for vinyl cMoride-vinyl acetate 
copolymer. Four of them were satisfactory for eelhfiose ace- 
tate (Magne et al., ibid., 635). Highly chlorinated tung oils, 
containing more thau 40% cMorine, lowered the milling tem- 
perature of vinyl chloride-vinyl acetate copolymer but did not 
impart flexibility at room temperature (McKinney el al., ibid., 
170). The adduet of methyl vinyl ketone and a-eleostcaric 
acid, and its hydrogenated, epoxidized and aromatized deriva- 
tives were more efficient primary plasticizers for vinyl chloride- 
vinyl acetate copolymer than was dioctyl phthalate (]?ha~'ek 
et al., ibi&, 651). Vinyl chloride-vinyl acetate copolymer was 
plasticized with .n mixture of diaeetoolcin and a liquid ester 
of phosphoric acid (Magne et al., U. S. 2,857,3t8). Other 
plasticizers for vinyl polymers were ttm ester prepared froln an 
aliphatie diol anti a mixture of a C.., to C~o aliphatic monohasie 
acid, a monobasic aromatic acid, saturated fa t ty  acids, and 
polyunsaturated fa t ty  acids (Rhodes and Imes, U. S. 2,886,545), 
partially epoxidlzed linseed or soybean oil (Greenspan and 
Gall, U. S. 2,857,349), and a carbonate ester of a fa t ty  "~cid 
(]~iedeman, U. S. 2,858,286). Nitrocellulose was plastic;zeal 
with the acetoaeetic ester of castor oil (Bader and Vogel, 
U. S. 2,895,84~). 

Miscellaneous products from fa t ty  materials included: n 
beverage can coating consisting of vinyl polymers with 0.1 
to 0.75% of lecithin (De Christoforo, U. S. 2,377,922) ; a meat 
can coating consisting of an alkylene bis-stearamide synthetic 
wax and synthetic rubber (Clark and Raisch, U. S. 2,884,392), 
a shell mold binder consisting of a phenoLformaldehyde resin 
and a fa t ty  alkylolamide (Cooper and Kelly, U. S. 2,369,195), 
a sealing composition containing inorganic fillers, a raw drying 
oil, a bodying oil, and an aqueous emulsion of a nondrying 
polymerized fraetion from bodied marine oil (Zweifel e t a l . ,  
U. S. 2,886,457), an adhesive gel containing a saturated higher 
fa t ty  acid, an aluminum trlalcoholate, and microcrystalline wax 
(Duro, U. S. 2,875,081), a fa t ty  acid diester of all alkyl gluco- 
side as a suspending agent for suspension polymerization of 
vinyl polymers (Lynn and Mohrmann, U. S. 2,$62,913), foam- 
able styrene particles contMuing C~ to C,o fa t ty  acids or their 
salts or monoesters (Colwell and Platzer, U. S. 2,857,341), the 
2,4,5-trihydroxy phenoue of a C~ to ~18 fa t ty  acid as a heat 
stabilizer in polyesters (Knowles and Moore, U. S. 2,856,383). 
Nonfat ty  polymeric products included: polyesters prepared 
from adiple, suberie, maleie, or acrylic acids and 1,4-butadediol, 
1,4-pentanediol or 2,5-cyclohexanediol(Kutepow and Himmele, 
Get. J,014,979), a molding composition containing an amor- 
phous polymerizable unsaturated chlorophthalic alkyd, diallyl 
phthMate and an organic peroxide catalyst (KyIand, U. S. 
2,871,215), oil-reactive o-cresol-formaldehyde resins for paints 
and varnishes (Kumanotani etal . ,  Yakagalcu 6, 100), a demulsi- 
tier prepared by air oxidation of a gas oil-solar oil fraction in 
the presence of calcium naphthenate (Masumyan and Danielyan, 
U.S.S.R. 113,860). 
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Soaps and Detergents 

MANUFACTURE 
Processes 

SOAPS. Continuous saponification procedures continue to be 
of high interest;  one such is described (Algranati,  Seifen- 
Ole-Fette-Wachse, 85, 30-31). The 5{onsavon, DeLaval, and 
Sharples eontinuous processes were detailed and were compared 
as to characteristics of the glycerin lyes obtained, and the 
energy consumed by each (Anon., Soap Chem. Specialties, 35 
[2], 133, ]35, 137-138). An mltomatie process utilizing a series 
of chambers was disclosed in whieh pre-heated fa t ty  acids and 
alk'flies were reacted under controlled pressures and tempera- 
tures (Mazzoni, Italiau 550,133). Vigorous agitation of spent 
lye with neutralization by a fa t ty  oil until all free alkali had 
been neutralized was initiated by including mfitable amounts of 
soap to promote intimate contact (Owen and Hurt,  U. S. 2,899,- 
450). Lumping of spray-dried soap powders in hot water m'~y 
be prevented by adding to the slurry a x y l e n e  sulfonate and 
either an alkali metal silicate or carbonate to a cocoanut-tallow 
soap slurry (Unilever Ltd., Brit. 810,755). The Lever Plodded 
Bar process, the N[azzoni and 3/[eecaniehe 3s processes 
of household cooling capable of solidification in about 30 rain. 
were described and compared in detail (Webb, Soap, Perfum- 
er.% Cosmetics, 22, 477-48], 611-614, 705-707). 

The causes contributing to warping, sweating, efflorescing, 
feathering, and lathering of household soaps were said to be 
explainable on the 66% rule. This rule, originally applied to 
glycerin recovery, is that  a soap curd consisting of soap hydrate 
containing 66% of f~tty acids and lye is identical in composi- 
tion with that from which it had separated (Webb, Soap, Per- 
f,umrry, Cosmetics, 32, 256-259). 

SU~,~CT~NTS. ])etails of manufact, urc, flow sheets, and equip- 
me , t  requirements were described for the following surfaetants 
as ).~).(~faetured by Process (?hemicals: lauryl sulfate, fa t ty  
:flkanohmfide condens'des, glyeeryl fa t ty  acid esters, polyethyl- 
(me glycol fat ty acid esters and f ' t t ty alcohol polyethers, amine 
polyethers, and quaternary ammonium compounds (Gushee and 
Scherr, I,ul. Eng. Chem., 51, 798-804). 

Undcsirat)le free sulfuric acid produced in processing higher 
:dkylbenzcnes tAB) can be prevented from causing ~' f r o s t i ng"  
qnd ~'salting o u t "  in detergent bars by converting the acid to 
another organic sulfonic acid compatible with the higher AB 
sulfonates (Rachlin, U. S. 2,898,370). The inoperative gel 
region 1)etwee~ 39 to 57% term solids for the sodium salt of 
mom)glyccride higher f a t t y  acid sulfa.tes can be avoided hy 
using a, lower alipha.tic monohydrie alcohol and wa{er, then 
cone.antra(tug without difficulty (Carpenter and Silvis, U. S. 
2,879 ,839 ). 

Coutinuous manufacture of detergents by the Procter and 
(}a)nl)h~ process features a combination of pump mixer and 
h.eat exchanger as the heart  of the system. Plow rates and 
l)roeess variabh,s qrc adjusted to cope with the tricky laws 
of chemical equilibrium. Either alkylbenzeee or fa t ty  alcohols 
can 1)e sulfonated, and, for the fornmr, a higher active ingredi- 
ent process is possible. Blending of the neutralized sulfonates 
with builders and other ingredients proceeds continuously 
through sprqy drier to packaging pI"mt (Fader, Strain, Theo- 
harous, and Whytc, Ind. Eng. Chem., 5I, 13-18). 

A new type of continuous sulfonation unit (Che.metron) 
makes possible high production in small spaec. Continuous 
sulfonation of alkylbcnzene with pleura involves sulfonatlon, 
dilution, separation of excess acid, and neutralization of the 
concentrated sulfonic acid (Anon., Soap Chem. Specialties, 35 
I4], 131, 133, 135). Preliminary d'tta were given to sbow that 
alkyl sulfates could be produced from hydrogenated, oxidized 
then reduced, petroleum fractions (Vcselov, Kataevn, Orer 
and Popped, Masgoboino-Zhirovaya Prom., 2r [10], ]9-22).  

Various methods and their eeonmnies for boosting salt and 
glycerin recovery were discussed in considerable detail (Webb, 
Soap Chem. Specialties, 3d [6], 54-56, 190; [7] 127, 129, 131, 
167; [8] 147-148). 

Following are sur/actant  process patents or manufacturing 
techniques listed by patentee or assignee: 

Atlantic Refining Company, nonionie surfactants from 2,2- 
b~s(4-hydroxyphenyl)-propane (Woodbridge and Keenan, 
[7. S. 2,859,250) 

Ca]ifornia Researeh Corporation, alkylbenzeno sulfonates of 
high sulfonate to sulfate ratio (Lewis, /2. H. 2,897,156) 

Colgate-Palmolive Company, purification of sulfated, partial 
fa.tty glyceryl esters (Beehcr, U. S. 2,363,887) ; monoesters 
of glycerol monosulfuric acid (Gray, [7. S. 2,868,312) 

Phillips Petroleum Company, glycol thioether converted to 
corresponding sulfoxide (Louthan, U. S. 2,864,866) 

Proctor and Gamble Company, process for speckled, colored 
granulated product (Tecklenburg, U. S. 2,889,283) 

Sugar Research ]Poundation Inc., process for sugar esters 
(Hass, Snell, and Osipow, Y. S. 2,893,990) 

Union Carbide Corporation, process for polyethylene gly- 
cols, using primary and secondary alkanols (Carter, U. S. 
2,870,220) 

Wyandot te  Chemicals Corporation, reaction of polypropylene 
and ethylene oxides with organic compound with two to six 
reactive hydrogen atoms (Wyandotte Chemicals Corpora- 
tion, Brit. 800,159). 

.Statistics concerning anionic detergents and their future were 
reviewed (Morgan and Wizemann, Soap, 49 [9], 51-53), and 
the need for detergent manufacturers to keep abreast  of trends 
i~ a.ppliance manufacture to Dlan their product lines was em- 
phasized (Alaback, Neap Chem. Specialties, 35 [7], 54-55, 170- 
171). An economist~s view of the British soapmaking industry 
included a comparison between retail prices of soap and deter- 
gents for 1950~1958 and the relationship between real income 
and detergent consumption from 1870 to 1.957 (]~rech, Soap, 
Perfumery, Cosmetics, 32, 159-164). 

RAW ~([ATERIALS. Acetaldehyde disulfonie acid from acetylene 
and sulfur trioxide can be nmde to react with alkylbenzenes, 
phenols, and chlorinated phenols to provide surfaetant,  moth- 
proofing, and fungici.dally active materials (Gilbert, 3/it@ouch, 
and Otto, Ind. Eng. Chem., 5l, 925-928). Ole fins boiling' at 
180-320 ~ synthesized from cqrbon and hydrogen over Cu-Ni 
catalysts, can be sulfonafcd to give satisfactory surfactants 
(Kheifetz, Milovidova, Zelvyanskaya, I I ' in  Yudakova, and 
Rapoport., Khim. i 7'c.1~hnol, Toptiv i Ma.~el, 3 [9], 48-54). TM1 
oil usage was reviewed; the surfactant  usage was as polyoxy- 
ethylene products, osiers, ,n}c.oho]s, sulfa.tcs and sulfonntes, and 
amines (Anon., Tappi, 42 [6], 60A, 62A, 64A, 66A). Oxo bop 
toms consisting principally of ether Meohols were reacted with 
ethylene oxide to give condensa.tes showing adwtntages over 
nonylphenol adduets (Bartlett ,  Kirshenbanm, and Mucssig, 
Ind. Eng. Chem., 51, 257-258). alpha-Branched hydroprobic 
groups with complex substitucnts as produced by the Guerbet 
synthesis are suitqblc as surfaetant components. These result 
from the condensation of ah'ohols and aldehydes with alcohol- 
ates (Machemer, Melliand Te.rlilber., tO 56-65, 174-179). 
'CAlfols"  based on the Ziegler reaction of alumimun metal, 
ethylene, and hydrogen were described. These :fl(;ohnls may 1)e 
used as raw materials to prepare alkyl sulfates, alcohol e0mr 
sulfates, dodecylbenzene sulfonates, lauryl t,'imcthylammonium 
chloride, a.nd cthoxy[ated lauryl alcohol (Iliads, Soap Chem. 
Specialties, 35 [51, 57-59, 144-145; Petrochrm. Ind., 2, 7-9). 

Different Imtroleum fractions were evaluated for Soviet pro- 
duced ABS (l~abinovich and Skripe.henko, Masloboino-Zhirova?ia 
Prom., 2.t [6], 26 2!)). N;u~bthenes were mdfochlorin.~ted pho- 
tochemica.lly to produce detergent sulfonaphthenates said to 
compare fa,vorably with other synthetics (Tyutyumdkov and 
Volkov, Khim. i Tel:heel. Topliv i Masel, 3 [12], 49 52). An- 
other paper dealt wiih w))'imls petroleum fractions usefnl for 
alkylation (l~abinovlch and Skripchenko, Maslohnino-Zhirovaya 
Prom., 24 [6], 26--29). 

Additives 

A review of fluorescent brightening agents was concerned 
with their historical dcvelopment, properties, uses, their chemi- 
cal constitution, and the effect on properties of changes in struc- 
ture (Adams, J. See. Dyera. and Colourists 75, 22-3]) .  The 
performance of :, siTiglc brightening agent (Durig and Kauf-  
mann, Forte, soiree, v,n(t Anstriehm.ittel, 60, 838-843), and the 
evaluatiou of these :~gents and of oxidizing bleaches on cotton 
were described (I~ Bensing, and KirMcy, Am. Dyestuff 
Reptr., ~8 [8], 59--73). In the lqtter reference a comparison of 
values obtained by visuql means compared well with rcflecto- 
metric evahmtion. A comparison was made between the Laun- 
der-Praetor results and a modified-agitator household wn.sher. 
Control analysis of fluorescent brighteners was achieved (Weeks, 
Harris, and Lewis, Soap Ch(~m. Specialties, $5 [5], 66-70, 277) 
1)y comparative analysis with a standard brightener employing 
ultraviolet absorption spectroscopy. Suggested as a means for 
characterization were the functional properties. 

Compositions 

I~IQUIDS. Heavy-duty liquid compositions have begun to as- 
sume some importance and the principles and requirements 
were outlined (Til[otson, Soap Ch(,m. Specialties 35 [2], 49-52, 
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169). The four essential components were organic active in- 
gredient, alkaline builder, soil-suspending agent, and fabric 
whitener. Formulation of these liquids is difficult because of 
settling and phase separation, and the latter was said to be 
controlled through the addition of alkali metal toluene suite- 
hate as a solubilizer for the Mkylbenzene sulfonate in the aque- 
ous phosphate solution (Thomas ttedley and Company Ltd., 
Brit. 807,586). Homogeneous and stable heavy-duty liquids 
were claimed through the use of an alkali metal aryl sulfonate 
and at least one alkylolamide in a liquid containing the potas- 
siunt salts of alkylaryl sulfonate and pyre- or tripolyphos- 
phate (Carroll, U. S. ~,859,192). Suds-controlled heavy-duty 
liquids were obtained in aqueous suspensions of 2 to 3% potas- 
sium dodecylbenzene sulfonate, 3.5 to 5% sodium tallow methyl 
taurate, 2 to 3% of alkali metal xylene sulfomtte, about 1% of 
coco:rout fa t ty  acids, about 1% of a condensation product of 
one mole laurie monoethanolamide and one mole ethylene oxide, 
about 1% triethanolanfine, 0.3% NuCMC and 22.5 to 25% 
tetrapotassium pyrophosphate (Lamberti and Gray, U. S. 2,860,- 
/07). A thixotropie liquid consisting of glycol or glycerol as 
the vehicle, a, colloidal dispersion of a polyphosph:~te having a 
particle size n.ot greater than about 0.5 micron, and a fully sol- 
uble nonsoap detergent having a, viscosity ranging from 0.5 to 
2.0 poises formed a heavy duty detergent (McOune and Quimby, 
U. S. 2,864,770). A clear, heavy-duty liquid was prepared, con- 
taining an alkyl glyceryl ether sulfonate, sodium toluene suite- 
mite as solubilizer, laxge amounts of pyre- or tripolyphosphate, 
and sodium silicate to proteet against tarnish or corrosion of 
aluminum (Henderson and S(.]lramm, U. S. 2,877,185-6). 

SOAPS. Soap compositions in various physic:d forms contain- 
ing phenolic bactericides were color- "rod odor-stabilized by 
:~dding minor amounts of azines, nonaromatie bydrazides, or 
hydrazoninnt salts of organic acids (Olin Mathieson Chemical 
Corporation, Brit. 802,447). 1)eterioratiml of odor can be 
retarded by using certain hydrazides, incorporated during any 
stage of manufacture (Unilever Ltd., Brit. 795,674). The many 
problems involving the perfmning of detergent products were 
reveiwed (Fourman, Soap Chem. Specialties, a5181, 43-45, 
102-103). A fresh natural odor for toilet soap may be achieved 
by using 0.02 to 1.5% by weight of dihydroterpinyl acetate 
(Fiore, Kitchens, and Saumlers, l?. S. 2,889,25.l). 

A soap composition contained germicidal anmunts of the re- 
aetion product of silver chloride and ethylene thio-urea (Bald- 
win, U. S. 2,864,768). In contrast, the silver salt of an aro- 
matic sulfinic acid has been used (Lutz and Shari)e, U. S. 
2,864,769). 

Addition of 10 to 20% quaternary ammonium compound 
to soaps prevented hard water precipitation and was apparently 
compatible (Aylesworth, U. S. 2,361,955). Soap may be pro- 
retted from insoluble salt formation by using 1 part of a fa t ty  
acid-protein condensation product and about 3.5 parts of con- 
densed sodium phosphates. All are kneaded to form a tablet 
(Chemische Fabrik Grunau Akt.-Ges., Ger. 922,432). Soaps may 
be formed in place by mixing 45% of yellow grease (containing 
at least 5% free fa t ty  acids), 8 to 9% caustic soda., 25% of a 
51% sodium silicate solution, and 21 to 22% water softeners 
such as phosphates, carbonates, and silicates. These are mixed 
and covered with the saponifiable material (Thurman, U. S. 
2,361,953) ready for subsequent usage. 

SURPACTANTS. The 25th anniversary of Dref t ' s  introduction 
was acknowledged by a review of synthetic detergent develop- 
ments in this country since that  time (Anon., Soap Chem. Spe- 
cialties, 3419], 47-50, 121), and a.n attempt was made to visual- 
ize the future of synthetic detergents (Beach, Soap Chem. Spe- 
cialties, 34112], 49 52, 241). The history and prospects for 
growth of light-duty detergents were reviewed (Bright and 
~{eKenney, Soap Chem. Specialties, 35[1], 43-46, 107). as were 
anionic surfaetants for either heavy-duty industrial (Davidson, 
Soap Chem. Specialties, 3511], 47-48) or household usage 
(Tillotson, Soap Chem. Specialties, 35 [2], 49 52, 169). 

Surfactant  usage in cosmetic formulations with good cover- 
age of applicable properties and many recipes were examined 
by individual surfactant type: sulfated oils (Levy, Am. Perf. 
Atom., 7214J, 67-68), polyhydrie alcohol esters (Kreps and 
Starkman, Am. Perf. Arom., 72[4], 73-75), alkylolamides 
(Lennon and Rosenbaum, Am. Perf. Arom., 7214], 76, 78-80), 
alkylbenzmle sulfonates (t tarris ,  Am. Perf. Arom., 7214], 62- 
64), and cationies (DuBrow, Am. Perf. Arom., 7214], 95-100). 
A broad review detailed the special requirements for surfae- 
tents  in toiletries and personal products, including the important 
factor of toxicity. The amounts of surfactant used in several 
important product types were given (Longfellow, Soap Chem. 
Specialties, 3512], 53-56, 101-103; [3], 60-63). 

Shampoo formulation with soap and surfactants indicated 
that  many hard water-stable blends may be used (Wells, Soap 
Chem. Specialties, 3418], 39-42, 178; [9], 161, 163, 165, 207). 
A liquid shampoo formulation was patented, covering a major 
proportion of a higher fa t ty  acid monoglyceride monosulfate 
and minor amounts of water-soluble hydroxypropyl methyl 
cellulose (Henkin, U. S. 2,871,193). A germicidal detergent 
was claimed for 0.36 parts per 100 parts of water of a mixture 
of 10 parts 5-chloro-2-hydroxydiphenylmethane in 59 parts iso- 
propanol and 31 parts of an aqueous solution of 20% sodium 
secondary alkyl sulfate (Steward, Brit. 806,791). 

TOILET BARS. Interest continues in toilet bars. This product 
is resistant to change but is gradually yielding to the addition 
of surfactant.  This usage is said to represent one of the largest 
potential outlets for nonionic surfaetants (McCutcheon, Soap, 
4919], 54-55, 111), but such compositions must meet a number 
of requirements which were reviewed (McCutcheon, J. See. Cos- 
tactic Chemists, 9, 270 273). The surfactant  bars are already 
the target for bacteriostats (Vicklund, Soap Chem. Specialties, 
85[41, 56-57, 159) and other additives common to soap bars. 
For convenience the patents are listed by name of the assignee 
or patentee : 

Armour and Company, addition of "Te t ron ie"  for seam of 
cocoanut oil used (Armour and Compa.ny, Brit. 799,279) 

Colgate-Palmolive Company, hydratab]e inorganic salts on 
outer surfaces partially hydrated to increase briquette 
strength (Miles, U. S. 2,875,155) 

E. F. Drew and Company, reaction product of a hydroxy- 
ethylsulfonie acid salt with higher fa t ty  acid (Barsky, 
U. S. 2,886,585) 

C. F. Dupuy, wqter-insoluble wax "~dded to reduce slushing 
(Dupuy, U. S. 2,858,569) 

General Aniline and Film Corporation, fat ty acid taurine 
or hydroxyqlkane sulfonate (General Aniline and Fihn 
Corporation, Brit. 799,909) 

Thomas Hedley and Company Ltd., soap, solid anionic su> 
factant,  and a binder of gelatinized nonwaxy st'trch 
(Thomas Hedley qnd Company Ltd., Brit. 796,627) 

Imperial Chemical Industries, bactericidal b~rs from nlkyl- 
phenol noniolde and quaternary bqctericidal (*olnpelllld 
(hnperial  Chemical Industries, lh'it. 795,87.i) 

Lever Brothers Coral?any , fa t ty  :lei(l isethi<)nates, Mkylben- 
zene sulfonate, soap, and fat ty acid as binder aml l)lasti - 
cizer (Geitz, U. S. 2,89G972 ; l lenderson and Carroll, U. S. 
2,868,73l) 

Unilever Ltd., fa t ty  acy]aminomethane sulfonates, potassium 
soap, and a plasticizer of fa t ty  amide and/er  lanolin (Har- 
vey and Sma]l, Brit. 799,075) 

United States of America, a-sulfonated long-chain fa t ty  acids 
(Weil, Storton, and MTaurer, U. S. 2,867,586) 

New equipment such as driers, amalgamators, and vacuum 
extrusion presses have made modern European toilet bar proc- 
essing much more effective (Zilski, Soap Chem. Specialties, 34 
[5], 187, 189, 191, 193; [8], 137, 139, 141). The raw materials 
used in soap bars have received some attention. The color of 
the original fat,  their fa t ty  acids, and their soaps manufac- 
tured by using nonsplit fats  and those split catalytically are 
about the same as the original fa t  (Zaliopo and Sharov, Maslo- 
bo{no-Zhirovaya Prom., 2r 17-19). Soap quality was found 
to improve with hydrogenated fa t  with tz decrease of iso-acids 
which promote tile wax phase in soap ~vhile cocoanut eli addi- 
tions do likewise. A relation between soap structure and X-ray 
data is evident (Kenigsberg, Trudy Vsesoyuz. Nauch-Issle- 
dovatol, Inst. Zhirov., 1954115], 190 201; I/eferat Zhur. Khim. 
1956, Abstr. No. 41510). Dependence of intersurfaee intervals 
in crystalline soap lattice (X-ray) from its fa t  composition was 
determined, tIydrogenated whale oil was superior to hydroge- 
nated cottonseed oil as a raw material thoagh tile former de- 
creased plasticity and contributed to cracking and break-up of 
soap during usage, overcome to some extent by adding oleic 
and pahnitie acids to the fa t  stock. Less than 15% of the 
trans isomers of hydrogenated oils could be used though 7% of 
cocoanut oil or 15% bone fa t  on the fa t  stock decreased defects 
caused by the trans isomers (Kenigsberg, Trugy Vsesoyuz. 
Nauch-Issledovatel. Inst. Zhirov., 195~, No. 15, 190-201). 

MISCELLANEOUS. A noncaking, easily soluble machine dish- 
washing composition was claimed by hydrating the silicate and 
condensed phosphate mixture before adding any ehlorinated 
trisodium phosphate (Milenkevich and t tenjum, U. S. 2,895,- 
916). 

Enhanced foaming and detergency of sulfated and sulfo- 
nated surfactants may be obtained by adding a higher fa t ty  
alcohol-ethylene oxide adduct to the composition (Massie, Brit. 
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808,805). Various amides also may enhance the sudsing charac- 
teristics of sulfated or sulfonated su r fac tan t  compositions 
(Thomas Hedley and Cmnpany Ltd., Brit .  809,060), as could 
nlono-ethers of glycerol and nlonohydric aliphatic alcohols 
(Fowkes, Sawyer, and Schick, U. S. 2,900,346). Addition of an 
alkyl (10-16) ester of p-hydroxybenzoie acid to a Clo-.oo alkyl 
sulfa te  was said to improve lather (Asbford and Coskie, Brit.  
810,683). 

Bleaching compositions may be obtained by entraining so- 
dium perborate in the porous structure of the granular  deter- 
gent  composition without gravitat ion separation (Strain, Eaton, 
and Ericson, U. S. 2,876,2005, and improved bleaching action 
with perborate compositions was obtained by addition to the 
sur fac tan t  mixture of acetamide, formamide, or aerylamide 
(Dithnlar and I toffmann, U. S. 2,898,181). 

Improved detergency was claimed for compositions of nora 
ionic surfac tants  by the addition of ammonia or an organic 
amide and a builder such as the sodium salt of styrene-maleic 
anhydride eopolymer known as Stymer S (Feldmann,  U. S. 
2,876,20~). Storage stability, uniformity,  nonseparabili ty,  cak- 
ing inhibition, and density~controlled products are desired for 
package distribution. A nonionic-builder composition remained 
dry by adding silicon dioxide to the cooled powder (Degussa 
G.m.b.H., Brit. 807,640). Reduction in separation and im- 
provement in uni formi ty  was obtained by adding a small amount  
of soap to a nonionic-builder mixture before spray-drying (Uni- 
lever Ltd., Brit. 799,421). Reduction in foaming of a slurry of 
anionic su r fac tan tbu i lde r  mixhlres to give ~. high-density 
spray-dried product was achieved by adding certain nonionic 
sur fac tan ts  (Thomas tIedley and Company Ltd., Brit .  812,2495. 
The caking tendencies of sodium alkylbenzene sulfonates may 
be reduced or eliminated by adding 3 to 5% by weight of boric 
acid (Lewis, U. S. 2,875,154). A free-flowing anionic surfac 
taut  composition may be obtained by using Form I I  tripolyphos- 
phate which, when added to a slurry containing only sufficient 
moisture to make it  pumpable, also minimized polyphosphate 
reversion (McNaught  and Bryant,  U. S. 2,897,155). 

Colored compositions may be produced by using a finely sub- 
,livided dye or pigment (Lumsden and Milner, Brit.  801,018) 
or colored detergents which leave no color effect on the fabric 
are prepared by adding peroxygen compounds and a dye de- 
colorized by them in noi'n]al detergent usage (Henkel et Cie. 
(l.m.h.tI., Brit. 811,028). 

The skin-irri tating properties of alkyl sulfates  or alkylben- 
zene sulfonates were lessened by adding minor proportions of 
salts of sulfated fa t ty  ah~ohol-ethylene oxide (or propylenc 
oxide) products (Thomas Hedlcy and Company Ltd., Brit .  
797,77.95. The addition of at least 0.1% of succinic acid or its 
salts red,reed the skin irr i tat ion of mixtures  of alkylbenzene 
sulfonates :lad higher alkylphenyl ethers of polyethylene gly- 
col (Dvorkovitz, Berst, and Leist, U. S. 2,878,190). 

(Jclhlh)sc. ethers treated with a mineral-oil sulfonate formed 
solid, stable, and easily used products (Schlaek, Get. 949,2365. 
Alkyh(ryl sulfonates, alkyl sulfonates, and sulfates  had im- 
proved detergency and whiteness-retention properties when pro- 
meted by NaCMC and a soluble hydroxyalkyl cellulose (Bacon, 
Smith, and Vaughn, U. S. 2,886,533). 

Alkali carbonates, beel~usc they ~re said to be synergistic to 
alkali silicates, were believed superior to alkali pyrophosphates 
when used in combination with one or more surfactants ,  f a t ty  
alky]olamides, polyphosph'~tes, and silicates (Soci6t4 Belge de 
l 'azote et des p roduits ehimiqucs du Marly S. A. a~td Soci6t6 
carbochimique S. A., Belg. 564,082). Tripolyphosph~te com- 
positions containing from 10 to 20% of an alkali metal car- 
bonate gave reduced tarnishing of German silver when 2-mer- 
captothiazoline and tallow methyl taar ide (Ruff, U. S. 2,870,- 
092) or the thiazoline and coco-fl-,~lanine (Ruff, U. S. 2,870,- 
093) were used as synergistic tarnishdnhibitors .  

Calcium sequestrant compositions were corrosion- and tarnish- 
inhibited when a phosphated alkyl (C ,  ~,5 glyceryl ether was 
added to tripolyphosphate or ethylene diamine tetraacetate and 
an anionic nonsoap surfa~tant  (McCune, U. S. 2,892,796). The 
addition of an aluminum salt to an alkylbenzene sulfonate-built  
composition rendered it stable to hard water (Raecke, Get. 
945,945). 

A pit-controlled product of surfac tant  (not soap),  alkali 
metal  phosphate, and MgO, may be prepared when the powdered 
MgO is coated with cetyl alcohol (Henkei-Helios, Brit.  810,151). 

CHEMICAL ANALYSIS 

One extensive review of analytical procedures was made 
(Smith, Analyst ,  84, 77-89) in which sur fac tan t s  were classified 
as to hydrophobic, hydrophilic, and linking groups. The Ger~ 

man and U. S. s tandard procedures for the analysis  of petroleum 
sulfonates were also reviewed (Maass, Buchspiess-Paulentz,  
and Stinsky, Seifen-Ole-Fette-Waehse, 54, 575-5785. 

Ion exchange as an analytical  tool received much attention. 
An improved saponification number procedure was devised, 
using a nonaqueous nmdimn and a cation exchanger. The end- 
point was much sharper, precautionary nleasures for carbon 
dioxide absorption were unnecssary,  and informat ion on the 
nature of the organic acids could be made available (Swann, 
Zahner, and Milner, Anal. Chem., 80, 1830-1833). Separation 
of nonionic from anionic sur fac tan ts  by a columnar, mixed bed 
ion exchange procedure, followed by elution of anionic surfac- 
taut ,  was applicable to all but  acid-cleaved products (Ginn and 
Church, Anal. Chore, 31, 551-555). Separation of anionic from 
nonionic products can be achieved by a three-phase ion exchange 
procedure. The anionic acids are determined potentiometri- 
cally, and the nonionic sur fac tan ts  gravimetically (Voogt, Ree. 
tray. chim., 77, 889-901). Separation of nonionie from anionic 
or cationic su r fac tan t s  was found possible by ion exchange; 
the nonionie material  was determined gravimetrieal ly from the 
effluent (K ura t a  and hmue,  Yuk,agak,u, 6, 92 6).  Silicic acid 
was used as an adsorbent for an alkylphenol polyoxyethylene 
sur fac tan t ;  the elution curve shape indicated isolation of very 
pure species (Kelly and Greenwald, J. Phys. Chem., 62, 1096- 
1098). Separation and determination of alkyl su l fa te  and f a t ty  
�9 ~eid-alkanolamine condensates in shampoos may be achieved by 
an ion exchange technique (Newburger,  J. Assoc. Offie. Agr. 
Chemists, 41, 664-668). 

The assay of alkylbenzcne sulfonates in raw water supplies 
is important ,  and methods of detection and determination were 
reviewed (Vaughn,  J. Am. Watrr  Work,s Assoc., 50, 1343-1352). 
Colorimetrie procedures for  detection of alky] sulfates  con- 
tined of interest,  and o-tolidine in buffered systems was used 
(Graham and Whitney, Anal. Chem. ,3 l ,  1673 1676). 

A control technique for analysis of sodium tripolyphosphate 
by reverse flow ion exchange offered rapid, complete recovery of 
each species of phosphate present (Kolloff, A S T M  Bull. No. 
d37, TP 94-100). A modification of downward-flow paper- 
chronlatogr'~phic technique to lucre,so ,ceurney and precision 
wa.s made by running at 4~ and using an aseending solvent 
systenl (Smith, Anal. Ch(-m., St ,  1023-1025). Another modifi- 
cation of the paper-chromatographic procedure by using a modi- 
fied acid solvent, and spot measurement  by a (hmsitometer was 
said to be both rapid and aecnr~te (Bernhar t  "~nd Chess, Anal. 
Chem., 31, 1026-1028). 

Mixtures of nonionic with cationic sur fac tan ts  may be ana- 
lyzed by "~ combination of the ferricyanide and bromphenol blue 
or tile ferricyanide and Epten procedures (Kura ta  and Inoue, 
Yuk,agak,v, 6, 96-100).  A variety of sur fac tan ts  and their ana- 
lytical control methods was reviewed (Gushee and Scherr, Ind. 
Eng. Chem., 5l ,  798-804). 

A procedure for the estimation of either hex'~chlorophene or 
bithional ill soaps was described (v:m der Pol, Pharm. Week,- 
bled, 93, 881-886). 

Absorptiomctric determination of alkylaryl  sulfonates  by 
an ultraviolet method was described (Kelley, :Blank, Fine, and 
Thompson, A S T M  Bull. No. 237, TP 90-3) while an infrared 
procedure applicable to the barium s'~lts of 10 organic sulfates 
and sulfonates pronlised a means for their identification (Jen- 
kins and Kellenbt~ch, Anal. Chem., 31, 1056-10595. 

PHYSICAL CHARACTERISTICS 
The elcctrical conductivity characteristics of sodium stearate- 

water-sodium chloride systems were investigated, showing, in 
the t ransi t ion from sol to gel, a characteristic hysteresis and 
deviation from additive conductivity. These lead to the con- 
clusion tha t  tlle pr imary effect of NaC1 is reduction of the 
degree of dispersion of the systems by diminution of the spe- 
cific, charge of the micelles. Electrolyte effect was minor at 
high temperatures  but  very pronounced in the sol-gel t ransi t ion 
area (Angeleseu and Radu, Acad. rep. populare Romine, Studii  
ccrctarr chim., 6, 403-415). The specific conductivity of tile 
system water-soap-butanol ]n the presence of free acids and 
alkalies was increased with the increase in NaOH concentra- 
tion and decreased with the increase in butanol (l~ose and Meh- 
rota, Kolloid Z., 163, 15-17). The surface-tension character- 
istics of soap-cresol-water systems were investigated.  Increas- 
ing teulperature caused an increase in the surface tension of 
soc~iunl soap solutions and a decrease with potass ium soaps. 
With over 2% cresol, surface tension increased with increases 
of cresol up to 7%, minimmn surface tension occurring with 

.0% cresol addition, and a specific isomer effect was noted. I t  
was assumed that  cresol addition caused both a dispersion and 
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sp i ra l ]on  of the  soap par t ic les .  Cresol pene t r a t ed  the  or iented 
hyd roca rbon  cha ins  to form a compound  wi th  the  soap carboxy 
g roup  (Ange leseu  and  I)avidescu,  Kolloid Z., 163, 132-136;  
Kolloid Z., 15g, 135 144).  A di lute  soap solut ion f o r m e d  a two- 
comIIonent sys t em of  solut ion and  mieel les;  the  solid phases  
were c rys ta l s  a n d  ice. An  " i n v ' l r i a n t  p o i n t , "  i.e., a, t empera-  
ture,  no t  dependen t  on eoncentr ' l t ion ,  nt which both c rys ta l s  and  
micel les  were p resen t  together ,  was de te rmined  fo r  two quater -  
na ry  s u r f a e t a n t s  by fluorescence dneasurcmelltS a f t e r  a d d i n g  a 
f luorescent  dye of  opposi te  charge.  The effect of sa l t s  on these  
points  was noted  (Nash ,  Chem. anel Ind., L95S, 590).  

The  fine s t ruc tu re  of  sodium laura te  as i nves t i ga t ed  by  high- 
resolution electron microscopy and  electron di f f ract ion showed 
tha t  soap fibers differ f rom soap crys ta ls ,  ,~greeing genera l ly  
with t ha t  proposed  by lgondi (Shut t l ewor th  and  Camp,  Nalure, 
15'3, 535-536) .  Soap cryst :d s t ruc tu re  wqs discussed as a f ac to r  
of  cha in -pack ing  : l r r angement s  (Segernmn,  Noreleo Reptr., 5, 
84-85, 94). 

The  adso rp t ion  of sodium alkyl  su l f a t e s  a.n<l sod ium elevate on 
var ious  text i le  fibers passed th rough  a m a x i m u m ,  and  smnef imes  
subsequen t ly  a minimun~, as the  coneent rq t ion  of surfac.e-aetive 
ureter]el  in the  aqueous  phase  was increased.  The t , ' ansverse  
swel l ing of s ingle  fibers, cons tan t  in dilute sohl t ions  of surfae,~- 
�9 metive compound ,  de(,reas~,d a t  the eom'en t ra t ion  co r respond ing  
to n m x i m u m  absorp t ion .  The shape  of the adso rp t ion /concen-  
t r a t i on  g raph  can he exl)l:lined on the  bas is  of  ahsorp t ion  of 
s ingle ions on a ( .hanging sur face ,  and th i s  hypo thes i s  could 
also expla in  the  di .dysis  of sur face-ac t ive  compounds .  Tile 
(,fleets of  .flkali ",nd inorganic  electrolyte o,1 the  adsorp t ion  
i so therms  were :,Is() dis(,ussed (Evans ,  J. Colloid Sci., It}, 
537-552) .  

Adsorbed  layers  of seal) were s tud ied ;  it was possible  to 
ol l tain f o a m s  whose chemical composi t ion was i ndependen t  of 
conlposi t ion of  the foam sohztion (Raison,  R('v. Franc. (7orps 
Gras, 6, 207-223) .  

Reaction between nonionic  po lymers  and  anionic  su , ' f ac t ' ,n t s  
in wa te r  was  s tudied  with an ell-soluble (lye, u s i ng  a. solubili- 
za t ion technhlue .  Solnbiliz:t t inn occurred by solubi l izate  inelu 
sion s i tes  su r rounded  hy dehydra t ed  polymer  and  s u r f a e t a n t ,  
the  degre(~ e f  syne rg i sm depend i ng  upon degree  of  polynwri-  
za t ion  (Sui te ,  Kolloid-Z., 15S, 120 130). 

The solubi l i ty  of  eah ' ium soaps  was s tudied  hy  us ing  radio- 
t agged  (?a 4~. Equ i l ib ra t ion  ()f the  insoluble soaps  with water  
made  marked  changes  in the  X-ray diffra(.tion I)at terns,  indi- 
(.'~ting t rue  hyd ra t i on  of flw c,'yst:fl. The  solid phase  in equi 
]il)rlum with the  sa tur ' l t ed  sohltiOl} was n ,onohyd, 'a ted  (Yoke,  
J. Phys. Chem., 62, 753-755) .  

F a t t y  t~cids and  ~-alkanols  hea ted  with so lu t ions  ef  var ious  
soaps  exhib i ted  t r ans i t ion  to a l iquid crysta l  at  a sha rp ly  de- 
fined t empe ra tu r e ,  depend ing  uuon  the iv, lu re  of  the  soap ba t  
insens i t ive  to concent ra t ion .  P h a s e  d i a g r a m s  were deveh)pcd 
(Lawrence ,  Disc~r Faraday See., 25, 51-58) .  

The eitieal su r f ace  t ens ions  ( tens ions  at  which su r face  wet- 
l ing  occurs)  for  polye thylene  and  Teflon were tes ted,  u s i n g  
the contac t  ang le  method  "~nd solut ions  of  anionic,  cat ionic,  and  
non]onto surSdetan ts .  Aqueous  solut ion o f  su r f ace  tens ion  
lowc," t h a n  30 dynes /era ,  sp read  on polyethylene,  bu t  none 
would sp read  on Teflon. This  cr i ter ion was  concluded as an 
exeelle~t  i ndex  of  we t t ing  ab i l i ty  (Gerne t t  and  Zisman, J. Ph?/s. 
Chem., 63, 1241-1246) .  Penetr:~tion of s u r f a e t a n t  solut ion into 
filter pape r  obeyed the  Kozeny -C a rnmn  eqoat ion  ( N a k a s i m a  
and Nakao ,  Nippon Kagal~,u Zassi, 78, 594-597) .  

A compar i son  of the  physical  and  ehemlcal  pro~)erties of  
sucrose es ters  wi th  those of o ther  s u r f a e t a n t s  was made  (Pi lpel ,  
Research, 12, 68-74) .  The  charac te r i s t i c s  of  ca t ionics  are  a 
posi t ive a t t r a c t i on  to nega t ive ly  charged  sur faces .  The  su r f ace  
then  is a l te red  to reflect the  cha rac te r i s t i c s  of  the  subs t i t uen t  
g roup  a b o u t  the  n i t rogen  a tom,  con t r i bu t i ng  hydrophob ie i ty  and  
o ther  p roper t i e s  (DuBrow,  Soap Chem. Specialties, 34[8] ,  45 -  
47, 91) .  

The phys ieoehemiea l  p roper t i es  of  soaps  and  thei r  solut ions  
were reviewed (Pe r ron ,  Parfums,  cosine)., savons, 1, 308-317) .  
The dependence  of hydro ly t i c  s t ab i l i ty  of  sod ium laury l  sul- 
f a t e  upon  m a i n t e n a n c e  of  a p K  above 5 was emphas ized  (Read  
and  Fredel] ,  Drug and Cosmetic Ind., 84, 178, 256-257) .  

Sod ium dodeeyl su l fa t e  kil led g r a m - n e g a t i v e  and  g ram-  
posi t ive  o r g a n i s m s  only in the  presence o f  a r e sp i r a to ry  poison 
(e.g., K C N ) .  The s u r f a c t a n t  solut ion ex t rac ted  the  l ipoprote ins  
f r om the  cell walls  of  E. colt. Specific ac t iv i ty  wi th  other  
o r g a n i s m s  was noted (Bel le  and  Kel lenberger ,  2Pharm. Aeta 
Helv., 33, 379-380) .  

An a b u n d a n c e  of foam,  or i ts  control  con t inues  impor t an t .  
Low or depressed  suds i ng  ac t ion  was achieved by  combin ing  
with a t  l eas t  an  equal  weight  of  alkal i  meta l  po lyphospha t e  a 

suds -depres san t  m i x t u r e  of  a t  least  three  compounds  wi th  acyl 
radicals  d i f fer ing  f rom 16 to 3 in carbon a tom content  as  satu-  
ra ted  f a t t y  ,~cids, the  mix tu re  con ta in ing  more  t h a n  50% of  
compounds  h a v i n g  a t  leas t  16 carbon  a toms  and  a t  l ea s t  5% 
of those h a v i n g  a t  leas t  -~ carbon atoms ( T h o m a s  Hedley and  
Company  Ltd. ,  Brit .  802,302). As a suds  dep re s san t  fo r  an 
anionic  s u r f a c t a n t  and  alkali  me ta l  po lyphospha te ,  a mix- 
lure  of  f a t t y  ac ids  a l ld /or  thei r  a lkal i  me ta l s  was used  in com- 
])]nation with a nonionie,  such as a lkylphenol  and  p ropy lene  
oxide and  e thylene  d iamine  ( T h o m a s  Hedley  and  Comp an y  Ltd. ,  
Brit. 808,945). Higi~-foaming p imnoxypo lye thoxye thano l  was 
conver ted to a low-foaming ,  more  versa t i le  s u r f a c t a n t  by  reac- 
t ion a t  h igh  t e m p e r a t u r e s  with acidic ca ta lys t s ,  such as  s t rong ly  
acidic ea t ]on-exchange  resins and  ac id- t rea ted  clays (Lane ,  
U. S. 2,850,535). A h igher  a l iphat ic  alcohol was used to control  
tide f o a m  of the  polyalkylene  oxide condensa te  of  a lkylphenols  
qnd h igher  monohydr i c  a l iphat ic  alcohols (Buch,  U. S. 2,855,- 
367). A h ighe r  a l iphaf ic  alcohol of  f rom 32 to 20 carbon a toms  
was used as a f o a m  dep re s san t  in a ra t io  of  abou t  25:1 to 4:1 
hy  weight  of  a noniouie  polyoxyetbylene  condensa te  (VKale,  
U. S. 2,867,585). 

L a t h e r  i m p r o v e m e n t  has  received g rea te r  emphasis .  More 
pers i s ten t  s u r f a c t a n t  composi t ions  m a y  be made  by the  addi- 
t ion of  N - t r i s - ( h y d r o x y m e t h y l ) - m e t h y l a m i d e s  of  several  f a t t y  
ac ids  (Uni lever  Ltd . ,  Brit. 800,710). P ' d m i t i c  a lkano lamide  in 
f r om 2 to 10% by composi t ion  weight  overcame tide destruc-  
t ive ac t ion  of b leach Old the  suds ing  of f o r m u l a t e d  de t e rgen t s  
con ta in ing  N - s u b s t i t u t e d  fl-amino prop iona tes  or a -amino ace- 
t a tes  (Ruff  and  Thorn ton ,  U. S. 2,880,~78). Sprt~.y-dried sur f -  
a c t a n t  compositions rrmy bare the  pers is tence  o f  the i r  l a ther  
increased by add ing  cer ta in  2-(C,,-,:~)a,lkyl-4,4-bishydroxymethyl- 
oxazolines to the  s lu r ry  before  d ry ing  tUn] lever  Ltd . ,  Brit. 
800,291). Organ ic  su l f a t e  de te rgen t  l a the r  m a y  be improved 
by a d d i n g  n f a t t y  ac id  amide  and  a s t r a i g h t  chain C~,~ ~4 satu-  
ra ted  p-acyl phenol  or "~ mono-e thylene  glycol or d ie thylene  
glycol e ther  of  phenol  (S tayner ,  U. S. 2,363,836). Monoalkyl  
(',,_J~ benzene su l fona t e  foam was improved by lhe  addi t ion 
of 2 to 20% of  a. N- ' /cyl su l t an ] l a t e  and  2 to 20% of a satu-  
r a t ed  a l ipha t ic  alcohol or ],2-glycol (Lew and Sl ' lym,r ,  /7. S. 
2,874,727). The  foam of  N-acyl t am ' a t e  solut ions  was im- 
proved by  I to 5% of a C,~_~ s ' d u r a t e d  norm:d alcohol (l~cw, 
U. S. 2,874,125). Anionic or nonionic  l i gh t -du ty  det ( ' rgent  
f oam was improved  by : , l d d i n g  ~ , f l ' -decy laminob i se thano l -  
p rop ionamide  ( H e n d e r s o n  and Schr ' lmm,  17. S. 2,877,l$7). A 
l iquid composi t ion h a d  max]reran la ther  when the a m m n n i m n  
sal t  of  the  s u l f a t e d  cocoanut  f a t t y  alcohol lind been reacted  
with 2 to 4 moles  of  e thylene oxide ( T h o m a s  Hedley  "~nd Com- 
p a n y  Ltd. ,  Brit.  79L704). Pe la rgon ie  die: thanolamide added to 
composi t ions  con t a in ing  l a rge  a m o u n t s  of  i ,mrgan lc  bui lders ,  
f a t t y  a lkanolamides ,  f a t t y  acid am]de de tergent ,  and  coeodi- 
e thanolainide,  caused  the  inorganic  bu i lde rs  to remain  in solu 
l ion (Total]risen, U. S. 2,870,09l). An " tbundant ly  f o a m i n g  
l iquid de t e rgen t  was  obta ined  by  u s i n g  low-molecular-weight  
alcohol, water ,  and  the  sal t  of  a su l f a t ed  C~o_~ alcohol-ethylene 
oxide (1- to 5-mole) condensate (Fernandez, U. S. 2,86L956). 

A de t e rgen t  gel  was  developed by u s i n g  n water -soluble  soap 
and  a l iquid polyoxyalkylene  condensa te  in a 4 :1  to I :1 r a t io ;  
the  to ta l  we igh t  was  40 to 60%, the  ba lance  wate r  (Dal ton ,  
U. S. 2,375,153). 

Tile cr i t ical  mieclle concen t ra t ion  (emc) of s u r f a e t a n t s  con- 
t inues  unde r  s tudy .  Complexes of  anionic  and ca t ionic  mate -  
r ia ls  va ry  in  a p p a r e n t  value as a f unc t i on  of  dye concen t ra t ion  
(Kondo ,  Nippon Kaqaku  Zassi, 78, 1093 1096) while the  spec- 
t ra l  dye p rocedure  for  e s t ima t ion  was  shown as  be ing  affected 
by  eo-solubi l izat ion of  neu t ra l  oil in  a lkylbenzene  su l fo n a t e  so- 
hi]ions (Ginn and  Har r i s ,  J. Phys. Chem,, 62, 1554-1557) .  
Methods  for  me:~surement  not  af fected by  th is  p h e n o m e n o n  
were prefer red .  

] ) imer lza t ion  of  l aury l  su l fa t e  ions to f o rm  LS  = occurred 
reversibly.  I t  also formed,  revers ib ly  aga in ,  ion pa i r s  M t h  
o n a t e r n a r y  a m m o n i u m  compounds  such as (n-propyl)4 NLS .  
Both reac t ions  were expla ined on the  bas is  o f  i n t e r r ac i a l  en- 
ergy reduct ion as the  hyd roca rbon  por t ions  of  the  two ions 
~,malgamated. Dimerization was shown as a rather general 
phenomenon  in  solut ions  of  a m p h l p a t h i c  ions, he lp ing  to cor- 
relate a n m n b e r  of  prev ious ly  unexp la ined  observa t ions  (Muk-  
erjee.  Mysels ,  and  Dulin, J. Phys.  Chem., 62, 1390-1408) .  
Membrane  e lect rodes  were used to deterufine the  ac t iv i ty  of  
eounter ions  in  aqueous  s u r f a c t a n t  so lu t ions  and  for  eme deter- 
ruination.  The  degree  of  assoc ia t ion  be tween micel les  ~nd 
eounter ions  de t e rmined  f rom expe r imen ta l  ac t iv i ty  coefficients 
ind ica ted  t h a t  the  s t r ong  e lec t ros ta t ic  field of  the  charged  
micel les  t ended  to b ind  a la rge  f r ac t ion  of  counte r ions  (Botre ,  
Crescenze, a n d  Mele, J. Phys. Chem., 63, 650-653) .  A n  in- 
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vestigation of nonionie sur fae tan ts  showed that  as the hydro- 
philic portion of the molecule was increased, emc was increased 
and the number of molecules in the micelle decreased. These 
changes were explained as due to the increase in the free en- 
ergy of the hydrophil portion and the decrease in lowering of 
interface free energy between hydrocarbon and water (Naka- 
gawa, Kur iyama,  and Tort, Nippon Kagaku  Zassi, 73, 1573- 
1577; Nakagawa and Kuriyam% Nippon Kagaku Zassi, 7X, 
1568-1573). 

Mixed solutions of sodium lauryl sulfate and polyoxyethylene 
lauryl  ether contained only one kind of mixed m~eelles of a 
low degree of dispersion. At lower concentrations of the ionic 
sur fac tan t  in the mixture, the charge and zeta potential of the 
mieelles, and the association number of the ionic sur fae tan t  
consti tuent  in the mieelles decreased while the radius and 
amount  of mieelles and  the association number of the nonionie 
subst i tuent  of the mieelles increased (Nakagawa and Inoue, 
Nippon Kagaku Zassi, 78, 636-640). Ethanol and ethylene 
glycol lowered the eme of sodium oleate solutions (Yurzhenko 
and Storozh, Kolloid Zhur., 20, 550~555). The oetyl glycol 
ether, a-oetyl glyeeryl ether, and octyl glucoside gave surface 
activity and/or  eme values similar to those of ionic surfae- 
tan ts  containing the undeeyt or dodecyl group as the hydro 
phobe (Shinoda, Yamana ka, and Kinoshita ,  J. Phys. Chem., 63, 
648-650). Adsorption on sand of an ethylene oxide-propylene 
glyeol-propylene oxide surfae tant  increased with an increase 
in concentration while a maximum was reached with an alkyl- 
aryl polyether alcohol. Since the propylene glycol product ex- 
hibited little mieelle formation to compete with adsorption 
process, adsorption continued with concentration increase (Bell, 
J. Phys. Chem., 63, 299-300). Solubilization as a function of 
mieelle formqtion was reviewed (Ruyssen, Che~L Weekblad, 
54, 681-686). 

Recommendations were nmde of detergents to be used for 
general mili tary hygiene, types of fabrics,  and disinfection 
following chemical, bacterial, and atomic warfare  (Kiger,  Rev. 
corps sante militaire, l t, 5 62). Metal salts of lauryl sulfate, 
dioetyl sulfosuceinate, and isopropy] naphthalene sulfonate 
were tested as an t i fungan t s  and bactericides (Bone and O'I)qy, 
J. Am. Pha~'m. Assoc., 47, 795-799). 

An apparent  increase in eezematous dermatit is of the hands 
of females was noted, but evidence was lacking to at t r ibute 
this to the new detergent products (Ferguson and Rothman, 
A.M.A. Arch. l)ermatol., SO, 300-310). 

Surfae tants  were used in the textile industry to improve 
several aspects of viscose manufacture  (Alexander slid Kross, 
Ind. Eng. Chem., .51, 535-538), f a t ty  alkylolamidcs were pre- 
ferred over polyethylene oxide nonionies for wool scouring be 
cause of the greater ease of waste liquor clarification ( P e a l ,  
Am. Dyestuff  Reptr., 48, 45-50),  while protection of wool fiber 
in the carbonizing bqth w'ls highest  with alkyl or qryl hy- 
drocarbon nonionics and certain cations, and polypropylene 
nonionies and anionics were not as effective (Crewther and 
Pressley, Textile Research J., 29, 482-486). Detergents were 
shown as effective in textile hleaehing (Ward,  Textile Weekl!/, 
59, 469 470, 473, 534-536). 

Water  softening improved both soap and symlet us~Jge 
(Aul tman and Montgemery, J. Am. Water  Works Assoc., 50, 
1353-1364), and sequestratioll of calcium was demonstrated as 
effective at  low cost by oxi(latien products of dextrose hydrate 
and corn starch (INIehltretter and Watson,  Soap Chem. Special- 
ties, 35 [81, 49-50, 106). 

Described were cationic applications (Campbell, Soap, 49, 
[9], 59-60), ampholytes for a w,riety of uses (Bass, Mfg. 
Chemist, 30, 105-106), sur fac tan ts  in the petroleum industry 
(Yamamoto, Yukagal~u, 7, 125-128), and a high-expansion 
foam formed over a cotton m~t useful in control of coal mim~ 
fires, lauryl sulfate being superior to othcr agents  (Hartmam~, 
Nagy,  Barnes and Murphy, U. S. Bur. Mines, Rept. Invest.  
5419, 18 pp.).  

A comparison of the endogenous oxygen uptake in sewage- 
seeded B.O.D. dilution water showed an increase for higher 
f a t ty  acid sucrose esters and ahnost  no uptake for tetrapropyl- 
enebenzene sulfonate (Issac ,qml Jenkins,  Chem. ~ Ind., I958, 
976-977). 

Surfac tant  Reviews 

A number of reviews of the w, rious sur fae tan t  types were 
made during the year. A general review of classification, prep- 
arat ion and properties of w~rious sur fac tan t s  appeared (Gantz, 
Am. Perf .  Atom.,  72 [4], 43-48, 50 52). Several reviews of 
ampholytic sur fac tan ts  were published (Mannheimer,  Am. Perf .  
Afore., 72 [4], 69-70, 72; Mamflmimer, Soap 49 [9], 56-58, 
206; Andersen, Am. Perf .  Arom., 72 [4], 59-60; Bass, Mfg.  

Chemist, 30, 105-106). Known methods for synthesis of cati- 
onic products were reviewed (Naumenko and Khaskin,  Maslo- 
boino-Zhirovaya Prom., 25 [11, 33 35). Anionies from the 
petroleum indust ry  were examined (Koga,  Yukagaku,  7, 327- 
331) as were fa t ty-based products (Woodward, Soap Chem. 
Specialties, 35 [4J, 53-55, 60), and a]ipllatic alkyl sulfates 
(Goette and Meinhard, Am. Perf .  Arom., 72 [41, 90-94). Non- 
ionic sur fac tan ts  were considered under the following headings:  
sucrose esters, Rhodes, Chem. Prods., 21, 320 323), f a t ty  acid 
amldo derivatives (Zussman, Soap Chem. Specialties, 35 [41, 
51-52, 102-103), alkyl-phenols and -mercaptans (Mayhew and 
Cloney, Am. Perf.  Atom.,  72 [4], 83-84, 86, 88) block poly- 
mers (propylene and ethylene oxide sur fac tan ts )  (Stanton, 
Am. Perf .  Arom., 72 [4], 54, 56, 58), and fa t ty  acid esters a~d 
ethers (Milling, Am. Perf.  Arom., 72 [41, 39 42). 

P E R F O R M A N C E  A N D  USE T E S T I N G  

A critical s tudy of photometric measur ing appara tus  was 
made, and a color measure of detergent powders and of their 
action in linen whitening was given as a practical exmnple 
of their action (Jacqmain,  Ind. chim. Bel le ,  24, 605-618). 
Various applications for the radio-tracer technique in deter- 
gency studies were outlined (Wagg  and Brit t ,  Perfumery  Essent. 
Oil Record, 50, 609-610). Screening of skin degermiug agents,  
while usually made with hand-washing tests, may also be tested 
for actual effectiveness on rabbit  skins and on the cheeks 
(Rubenkoenig and Majors,  Am. Performer Essent. Oil Rev., 
7r [1], 34-36). 

Detergency comparison based upon three laundry machines, 
and the ability to renmve fa t  from glass and metal by gravi- 
metric measurement  showed that,  of six emnmereial detergents, 
lauryl sulfate  performed best and tha t  metaphosphate was 
superior to other inorganic materials (Weder, Textile R,und- 
sehau 13, 637-642). The detergency of sodium laurqte was 
found similar to tha t  of sodium myristate.  The addition of the 
oleate to other saturated soaps had the effect of decreasing the 
carbon chain length (Hayashi ,  Fuchizawa, and Namba,  Yuka- 
.olaf:u, 6, 208-213). A eompqrison of a fihn-testing appara tus  
with the ]munder-Ometer was made, am[ detergent properties 
were evahmted irrespective of soils, fabrics, st irr ing,  temper- 
atllre, rinsing, bleaching agents,  or optie:d dyes (Vallee, Teintex. 
J3, 321-336). The " e n e r g e t i e s "  of washing and washing 
agents  was developed, using comparatiw~ cleaning, whiteness, 
an<l textih! influence (Walter,  Fette, Sri fen,  un<l Anstrichmitlel ,  
59, 966-972). Obsmwation of removal of oily soil from a wu'i- 
ety of fil)ers by solution impingement  was folh)wed, using a 
nlieroscope (Harker,  d. Textile lash ,  50, T 189 222). 

I:or a series of saturated C,,,:~ alkyl sulfates,  detergency was 
better correlated with dispersibility, emulsifying power, solu- 
bilization, aml redeposition preventi<m than with surface and 
interface activity. Increase in alkyl chain length improved 
the former properties. The lat ter  showed a maxinmm at C ,  
( l layashi ,  Yamamoto, Fuchizaw'b and Namba,  Ynkagaku,  6, 
213-217). ])etergent efficiency of p-v-alkyll)enzene sulfonates 
increased up to 18 carbon atoms (Kolbel and Kuhn,  Angew. 
Chem., 71, 211) while passage from the p-dihexy] to the p-di- 
o<;tylbenzem~ sulfmmte raised the surface tension al|d lowered 
detergency 1)y formation of insolubh~ eah'ium salts, but deter- 
ffeney may 1)e raised by using branched-chain alkyl groups. 
l)ialkyl subst i tuents  in general are less effective than mono 
alkyl group~ of equiwflent carbon chain h, ngth (Nevolin, 
Nikiehin, Petrov, Kral-Osinkina, trod Verobiev, Parfums, cos- 
meh, savons, 2, 62-66). 

Better  foaming and detergency wqs found for sulfated 
monoglyeerides prepared from Cv_, ,a and C,:~_j, f a t ty  acid frac- 
tions than the sur fae tant  made from laurie acid (Jedlinski and 
Hampel, Prezmysl. Chem., 7/~" inn I, 47-51).  

Correlations were obtained which indicated that  in a deter- 
gent system it is desirable tha t  the zeta potential of both the 
soil and substratc  become nearly equal to reduce the attr ' ,etive 
forces causing adherence. Correlations also exist between zeta 
potential and suspension values, critical mieelle concentratim~, 
and detergency values (Harris ,  Textile Research J., 28, 912- 
928). Fur ther  a t tempts  were nmde to eorrelqte sur fac tant  
adsorption in the detergency process with critical mieelle con- 
centration, zeta potential, and other factors (Harris ,  Soap 
Chem. Specialties, 34 [11], 40-43, 101; [112], 59-62, 233; 
35 I1], 49-52, 108-110; [2], 57-58, 103). In  oily soil removal 
from various fibers it was observed tha t  the more polar the 
fiber, the more easily oily soil was removed while addition of 
polar substances to lmnpolar soil made it more easily removed 
(Harker,  J .  Textile Inst.,  50, T 189-222). 
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The  ideal cotton de t e rgen t  was descr ibed as con ta in ing  both  
a s u r f a c t a n t  and  a h igh ly  efficient h a r d  wate r  ion seques t ran t .  
The s u r f a e t a n t  should  have  modera t e  su r face -ac t iv i ty  (we t t ing  
and  e m u l s i f y i n g  powers ) ,  have  a hydrophohe  l eng th  as la rge  as 
possible  c o m m e n s u r a t e  wi th  su r f ace  proper t ies ,  and  be anionic  
(St : tyncr ,  Soap Chem. Specialties, 35 15], 64-65,  264-265) .  
S u s p e n d i n g  ac t ion  in de t e rgen t  solut ions  m a y  be  affected by 
these  f : tc tors :  mechanic. 'd,  chemical ,  and  electrical  for tes ,  ad- 
sori)tion of s u r f a c t a n t ,  s ed imen ta t ion ,  dcflocculation,  soil par-  
ticle size, solvat ion,  and  o thers  of  lesser  potent ial .  A redeposi-  
l ion  p reven ta t ive  such as NaC M C  was i n t e rp re t ed  as ac t ing  by 
adso rp t ion  on the  cellulose subs t r a t e  ( l t a r r i s ,  Textile Research 
J., 29, 99-118) .  

Adso rp t i on  of carl)on on wool, cotton, :,ml Per lon  in te t ra-  
chloro-e thylcne depended  on the  mois tu re  in the  sys tem,  bu t  
desorp t ion  was l i t t le  inf luenced by  mois tu re  changes .  Surf -  
a e t an t  choice may  n larkcdly  :lffect soil adsorp t ion  or desorp- 
l ion  (Wendel l ,  Kolloid Z., 162, l l  15).  

The preven t ion  of soil redeposi t ion (luring the  c leans ing  
process,  reduct ion in the re ten t iv i ty  of  soil once deposi ted,  and  
incre:~sed ease of sell removal once deposi ted can be i mpor t an t  
f ac to r s  in improved c leansing.  A s igni f icant  series of  conclu- 
sions concern ing  su r t ' ac tan t s  and addi t ives  on knitte(I f ah r i c s  
follows ( . Iohnston ~'! al., Am. l)yestuff  Reptr., 47, 933 -940 ) :  
a) su r f : , c t an t s ,  pa r t i cu la r ly  nonionics,  tend to decrease dry- 
soi l ing rosistance of most fibers; b) colhddal  silica, of f inishes 
tes ted,  s igni t icantb '  improved the soil res is tance  of all fibers 
excepl D a c r o n ;  e) additives, in gem'ra l ,  reduced I )ac ron ' s  soil 
r es i s t ance ;  d) most  addi t ives  had little effect  on soil removal  
du r ing  washing.  Soil rcdeposi t ion on cot ton du r ing  the wash 
cycle was s tudied  (S tawi tz  and l l op fm,  r, Svifc~-Ole-l~'('lle- 
IVaehse, ~S'i, 711-713)  as a func t ion  of l ime,  with and wi thout  
NaCMC. Rcdeposi t ion i)egan simalt:~m,ously with removal and 
cont inued  tit the  same rate lh rough  r ins ing.  Addi t ion of 
NnCMC reduced the redeposi t ion tale.  I{esoiling of swatches  
fol lowing each wash was resorted lo, 1() demons t r a t e  the  effect 

of  NaCMC on redeposi t ion.  N a C M C  addi t ion  to sod ium do- 
decylbenzene su l fona t e  alone or in combina t ion  wi th  soap re- 
duced redepos i t ion  p robab ly  t h r o u g h  a protec t ive  coa t ing  to 
weaken the  add i t ive  forces  of  soil to film (SzmidtgM,  Forte, 
Seifen, )~n(I Anstrichmittel,  60, 1132-1139) .  The  suspend ing  
and  soil r emov ing  power of NaCMC was af fec ted  by  water  
ha rdness .  Combina t ion  with low soap  concen t ra t ions  was mos t  
effective (N ieuwenhu i s  and  Tan ,  Teintcx, 23, 629-648) .  

Considcrqble  cont roversy  ha s  ex is ted  over the  mech an i sm  of  
NaCMC act ion.  Carbon-14 r a d i o t a g g e d  NaCMC was fouud  
(I~ensley and  Inks ,  Textile Research J., 29, 505-513) to  he  
"~dsorbe(l on co t ton ;  the  adsorp t ion  increased  with excess ca tbm 
concen t ra t ion  a n d  valency.  I n  excess cat ion concen t ra t ion  a~d 
equi l ibr ium adsorp t ion ,  a zero t e m p e r a t u r e  coefficient was f m m l .  
L imi ted  m e a s u r e m e n t s  with wool, Orlon, or ace ta te  showed ; c 
adso rp t ion ;  s igni f icant  adso rp t ion  w a s  f o u n d  wi th  ~y]o~ or 
rayon,  but  such adsorp t ion  wqs g rea t ly  reduced by addi t i :m of 
a lkylaryl  su l fona te .  Signif icant  soil redeposi t ion preventi~'~ 
act ion was found  for  NaCMC adso rbed  on cotton. A m o n o w -  
lecular  layer  of NaCMC on cot ton m a y  be of the orde:  , t '  
400-500 m i c r o g r a m s  per g r a m  of cotton. Compar i son  wl, < 
su l fa ted  pu lp  showed t ha t  NaCMC was super ior  in prese~'v~n ~" 
color whi teness  of cotton or s taple  fiber fabr ics  (Ncvol in ,  I ( c p '  
Osikina,  aml  Orekhova,  Masloboino-Zhh'ow~ya I'rom., 25 [i i. 
25 27) for  h)nger  periods of t ime.  

Other  m a t e r b d s  were r ecommended  to p reven t  soil rcdeF" 
lion. One was a 200 molecular  weight  polyvinyl  exazolid,~ 
(Vi ta l is ,  U. S. G874,I24). h~ add i t ion  to p reven t ing  redepc 
tion, polyvinyl  pyrrol idone ( P V P )  is said to reduce skin irrit. - 
lion and  the  sens i t i z ing  effect of  chlor inated 1)hen(As in germi-  
cidal soaps  (Azorlosa,  Soap Chem. Sp(ciallies, d5 [s I, 51-54,  
173). Redeposi t ion in d ryc le 'mlng  sys t ems  is a ser ious prob- 
lem, and cer ta in  solvent-soluble long-chain  r a l l y  acid salts,  
s u r f a c t a n t s ,  oil and  pe t ro leum addi t ives ,  and ( l iphenylamine 
reduced soil redeposi t ion on wool ( W a g g ,  J .  7'c.rtile Inst., 49, 
T 561--T 565) .  

Report of Cellulose Yield Committee, 1959-60 
D [~mx(~ t h e  p a s t  s e a s o n ,  1959-60 ,  t h r e e  s e t s  o f  t h r e e  

s a m p l e s  o f  l i n t e r s  w e r e  s e n t  o u t  to n i n e  l a b o r a t o r i e s  
e q u i p p e d  to r u n  t h e s e  a n a l y s e s .  T h e  f o l l o w i n g  tab le  

g i v e s  t he  a v e r a g e  r e s u l t s  f o r  t he  t h r e e  t e s t s :  

Lab. _ No. of 
N o .  tests 

1 3 
2 3 
3 3 
4 3 
5 3 
6 3 
7 3 
8 3 
9 3 

A 
Lint er 

77.5 
78.1 
77.7 
78.3 
78.1 
78.0 
77.7 
78.0 
78.0 
77.9 

B 
Linter 

. . . .  i 
75.0 
75.3 
75.1 
75.7 
75.4 
75.4 
75.1 
74.7 
75.4 
75.2 

C Over-all 
Linter avg. for 

the y e a r  

6 9 . 5  7 4 . 0  
6 9 . 8  7 4 . 4  
6 9 . 4  7 4 . 1  
6 9 . 8  7 4 . 6  
6 9 . 7  7 4 . 4  
6 9 . 8  7 4 . 4  
6 9 . 3  7 4 . 0  
6 9 . 0  7 3 . 9  
6 9 . 9  7 4 . 4  
6 9 .6 '  7 4 . 2  

A s  seen  f r o m  the  above  t ab le ,  g o o d  cheeks  were  o b t a i n e d  
d u r i n g  t h e  yea r .  O n  a f e w  occas ions  m a y b e  one  o f  t h e  
l a b o r a t o r i e s  w a s  off t he  a v e r a g e  b u t  w a s  q u i c k l y  b r o u g h t  
b a c k  in to  l ine  b y  t he se  r e g u l a r  s a m p l e s  w h i c h  we re  s e n t  o u t  
f o r  y i e ld  a n a l y s i s .  

T h i s  e n d s  23 y e a r s  o f  s e rv i ce  f o r  the  c o m m i t t e e  w i t h o u t  
a n y  s e r i o u s  c o m p l a i n t  in  r e g a r d  to ce l lu lose  y ie ld .  N o  
c h a n g e s  a r e  r e c o m m e n d e d  f o r  t h e  m e t h o d  a t  t h i s  t ime .  I t  is 
r e c o m m e n d e d  t h a t  s a m p l e s  be  s e n t  ou t  a t  l e a s t  t h r e e  t i m e s  
d u r i n g  t he  n e x t  y e a r  to check  l a b o r a t o r y  e q u i p m e n t .  
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