
N E W  BOOKS 
~ O R M E  ITALIANE PER IL CONTROLLO 

DELLE SOSTANZE T E N S I O A T T I V E  z I 
EDIZIONE, edited by Commissione 
Tecnica Governativa per gli olii 
minerali, i grassi, i colori, le vernici 
e i detergenti (Stazione Sperimentale 
per  le Industrie degli olii e dei grassi, 
Milan, Italy, 1965, price not indi- 
cated). 

This handbook is the result of four 
years of work by a group of 30 spe- 
cialists who are members of the I ta l ian 
Government Technical Commission for 
the surface active agents and by the 
I tal ian Committee for the study of 
detergents. I t  represents the last 
volume of a series of publications 
prepared by a Government Technical 
Commission for the study of mineral 
oils, fats, dyes, paints and detergents 
and it is the first I tal ian handbook 
covering standardized procedures for 
the analytical control of surface active 
agents. The table of contents lists the 
following topics : analytical procedures 
for  raw materials, inorganic adjuvants 
and organic adjuvants ; analytical 
procedures for anionic surfactants;  
analytical procedures for final prod- 
ucts such as soaps and household 
detergents. There are tables covering 
the specifications of the solvents used, 
chemical and physical data of fa t ty  
alcohols, fa t ty  acids. All  together, 
117 analytical procedures are de- 
scribed. They are very clearly re- 
ported and include a short descI~ption 
of the apparatus  used, reagents in- 
volved, a.s.o. The looseleaf binding 
has been adopted by the publisher;  
this setup is quite unusual for a hand- 
book and will make easier the replace- 
ment of the pages containing the pro- 
cedures which may eventually become 
obsolete. 

This book can be recommended to 
any chemist involved in both the 
routine and nonroutine control of the 
specifications o£ anionic surface active 
agents and of the raw materials used 
in their manufacturing. 

M. A. MORSELLI 
Vermont Agricultural  
Experimental Station 
Burlington, Vermont 

P A I N T  TECHNOLOGY MANUALS.  6. 
PIGMENTS,  DYESTUFFS AND LAKES,  
edited by C. J. A. Taylor and S. Marks 
(Reinhold, 340 p., 1966). 

This is the sixth volume in a seven- 
volume series which is being published 
on behalf of the Oil and Colour 
Chemists' Association. This volume 
contains seven chapters, eight color 
plates and 13 black and white plates. 
The chapters cover General Introduc- 
tion, Color, Testing and Evaluation of 
Pigments, White Pigments and Ex- 
tenders, Colored Inorganic Pigments, 

(Continued on page 101A) 
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ACCURACY 
ECONOMY 

WITH 

POPE 
KJELDAHL MIXTURES 

Throughout the United States and Canada, lab- 
oratory supervisors report complete satisfaction 
with Po'pe Kjeldahl Mixtures. Because they are 
mixed and packaged in bulk, Pope Kjeldahl Mixtures 
provide substantial savings in time and money. 
They are mechanically blended from nitrogen-free 
products to give you a free flowing, safe, dust- 
free and completely uniform mixture. 

Now you can buy Kjeldahl Mixtures not only in 
Standard A.O.A.C. formulas, but we will compound 
them to meet your specific need. All available in bulk 
at bulk prices. No. 1. 9.9 grams K~SO~; .4T gram 
HgO; .08 CuSO4; No. 2. 10 grams K:SO~; .3 gram 
CuSO4; No. 4. 10 grams K2SOJ; .7 gram HgO; 
No. 5. 15 grams K~SOj; .7 gram HgO; No. 6. YOUR 
Specific Formula 

! l: D C  I szs POPE DISPENSER i 
I I  I l L  L ; with Initial Order of 100 Ibs. 
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A B S T R A C T S  O F  P A P E R S  
5 8 T H  A N N U A L  M E E T I N G  

N E W  O R L E A N S ,  L O U I S I A N A  
- - 1 -  

A L P H A  O L E F I N  S U L F O N A T E  F O R M U L A T I O N S  
A N D  P R O P E R T I E S  

E. A. Knaggs, #. ,~. Yeager, M. Nussba~m ecn~ E. J.  Bncrk  

The r ecen t  commerc ia l  ava i lab i l i ty  of h lgh -pu r l t y  a lpha  olefins in  
the  C~o to C2o r ange ,  combined  wi th  cont inuous  SOs fa l l ing  film pro- 
cess ing  technology,  h a s  m a d e  possible the  commerc ia l iza t ion  of a lpha  
olefin su l fonates .  

The effect of olefin p u r i t y  a n d  cha in  length,  a n d  su l fona t ion  pro-  
cess ing  condi t ions  on de r ived  p roduc t  p roper t i es  is  rev iewed,  i n d i c a t i n g  
tha t  a v a r i e t y  of special t ies  can  be tai lored,  d e p e n d i n g  on the  r a w  
ma te r i a l  feedstock.  

A lpha  olefln su l fona tes  h a v e  been d r i ed  on a commerc ia l  scale, 
both in  a s p r a y  tower  a n d  on a d r u m  dr ie r .  The  r e su l t an t  beads  a n d  
f lakes a re  f ree- f lowing a n d  nonhygroscopie .  

E m p h a s i s  is  also p laced on l iquid de te rgen t  fo rmula t ions  both for  
household l ight -duty  l iquid  appl icat ions,  a n d  for  v a r i o u s  cosmet ic  
special t ies  i n c l u d i n g  shampoos,  bubble ba th s  a n d  sk in  cleansers .  Re- 
sults  of D r a i z e  rabb i t  eye i r r i t a t i o n  s tudies ,  a n d  r a b b i t  sk in  i r r i t a t i o n  
s tudies  es tabl i shed  the  a lpha  olefin su l fonates  to be s igni f icant ly  mi lde r  
t h a n  convent iona l  an ion ics  used  today.  

The ex t r em e  mi ldness  p rope r t i e s  of these olefin sn l fona tes  combined  
wi th  t he i r  i m p r o v e d  b iodegradabi l i ty ,  and  f o r m u l a t i o n  flexibility, unde r -  
score  the  i m p o r t a n c e  of th i s  " t h i r d  g e n e r a t i o n "  de te rgen t  in  m e e t i n g  
ou r  eve r  i n c r e a s i n g  de t e rgen t  s t anda rds .  
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N E W  N O N I O N I C  D E T E R G E N T S  D E R I V E D  

F R O M  E P O X I D I Z E D  OILS.  I V  
K. L.  Johnson 

The resu l t s  of an  expe r imen t  des igned  to i nves t i ga t e  opt imal  com- 
posit ion,  ca ta lys t  level, mo la r  ra t io ,  and  cosolvent  level for  the  reac-  
t ion of me thy lepoxys t ea ra t e  w i t h  poIyoxyethylene glycol a re  p resen ted .  
The  resu l t s  of th i s  s t udy  show tha t  methyl  epoxys tea ra te  can  be 
read i ly  conver t ed  to non ion ic  w e t t i n g  agen t s  of technica l  impor t a nc e  
in  the  mos t  r u d i m e n t a r y  p roces s ing  equipment .  The  reac t ion  t akes  
p lace  at  a m b i e n t  t e m p e r a t u r e s ,  a tmosphe r i c  p ressure ,  a n d  w i thou t  a 
cvsolvent .  D r y  r a w  m a t e r i a l s  and  adequa te  m i x i n g  a re  the  only 
s t r i n g e n t  r e q u i r e m e n t s .  
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T H E  E F F E C T  O F  U N S A T U R A T I O N  ON D E T E R G E N C Y  

OF T A L L O W  A L C O H O L  S U L F A T E S  
R. S. Klonowski,  C. M. Josefson, F. Ozkan anc~ T. W.  Findley 

P r e p a r a t o r y  to a s t udy  of selective hydrogeno lys i s  of a n i m a l  fa ts ,  
a n d  to de t e rmine  the  effect of such  select ivi ty  on the  func t ion  of 
de te rgen t s  m a d e  f r o m  tal low alcohols. Soil r emova l  a n d  wh i t enes s  
re ten t ion  w e r e  m e a s u r e d  for  5 concen t ra t ions  ( 0 . 0 5 %  to 0 . 2 5 % ) ,  5 
levels of u n s a t u r a t i o n  ( 0 %  to 5 0 % )  of tal low alcohol su l fa tes  a n d  
e thoxyla ted  (3 moles)  tal low alcohol sulfates,  w i th  a n d  w i thou t  
builder,  a t  3 levels of w a t e r  h a r d n e s s  (0 p p m  to 300 p p m ) ,  a n d  a t  
3 t e m p e r a t u r e s  ( 1 0 0 F  to 1 8 0 F ) .  Selective expe r imen ta l  des ign  and  
s ta t i s t ica l  eva lua t ion  of resu l t s  enabled conclusions  to be r eached  
w i t h  a m i n i m u m  of expe r imen t a l  de t e rmina t i ons .  

Sul fa tes  of tal low alcohol m i x t u r e s  c o n t a i n i n g  u n s a t u r a t e d  alcohols 
have  be t te r  soil r em ova l  p roper t i e s  t h a n  m i x t u r e s  con t a in i ng  only 
s a t u r a t e d  alcohols. Th i s  is especial ly t rue  for  bui l t  sys tems,  bu t  less 
ev iden t  w i t h  e thoxyla ted  alcohol sul fa tes .  I t  is most  ev iden t  a t  low 
t e m p e r a t u r e s  or  h i g h  w a t e r  ha rdnes s .  
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E T H E R  A L C O H O L  S U L F A T E S  F R O M  O L E Y L  A L C O H O L  

J. K .  Well, A_. J. Stirton and Eileen B. Leardi 

A s tudy  on the  effect of oxyethylat ion,  oxypropyla t ion  and  oxybutyla-  
tion of ta l low alcohols h a s  n o w  been extended to inc lude  the  un- 
s a t u r a t e d  component .  

D i s t r i b u t i o n  constants ,  the  r a t io  of e ther  alcohol r eac t iv i ty  to p a r e n t  
alcohol reac t iv i ty ,  h a v e  been found  to be about  2 and  i n c r e a s i n g  for  
the  e thylene oxide reac t ion ,  0.5 and  cons tan t  for  the  propylene  oxide 
react ion,  a n d  0.3 a n d  cons tan t  for  the  butylene  oxide reac t ion .  T h u s  
propylene  oxide a n d  buty lene  oxide reac t ions  g ive  h i g h e r  yields of 
the  i m p o r t a n t  f irst  de r i va t i ve  t h a n  the  ethylene oxide react ion.  

F i r s t  a n d  second de r iva t i ve s  f r o m  each epoxide w e r e  s epa ra t ed  by 
dist i l la t ion.  The  der iva t ives ,  wh ich  were  9 7 - 9 9 %  p u r e  accord ing  to 
GLC,  w e r e  cha rac te r i zed  by f reez ing  poin t  a n d  r e f r a c t i v e  index.  

Su l fa t ion  of the  u n s a t u r a t e d  ether  alcohols w i t h  d ioxane--SO~ led 
to h i g h - p u r i t y  e ther  alcohol su l fa tes  which  w e r e  eva lua ted  as  deter-  
gents .  The  p roduc t s  w e r e  soluble in  w a t e r  a n d  to luene  and  w e r e  
effect ive de t e rgen t s  a n d  5 m e  soap  d i spe r s i ng  agents .  

Su l fa t ion  of the  u n s a t u r a t e d  e ther  alcohol su l fa tes  w i t h  1.2 moles 
of ehlorosulfonie  ac id  g a v e  a p roduc t  wi th  6 0 %  double bond  re ten t ion .  
S i mi l a r  su l fa t ion  of oleyl alcohol g a v e  only about  2 5 %  re ten t ion  of 
the  double bond.  Alkyl  subs t i tu t ion  of the  e ther  or  addi t iona l  g r o u p s  
d id  no t  change  the  degree  of protect ion.  E t h e r  alcohols su l fa ted  by 
th i s  me thod  l ikewise  ~howed i m p r o v e d  solubil i ty a n d  f avorab le  prop-  
er t ies  in  combina t ion  w i t h  s a t u r a t e d  e ther  alcohol su l fa tes  and  soap.  
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S P R A Y  D R Y I N G  OF H E A V Y  D U T Y  D E T E R G E N T  F O R M U L A T I O N S  : 
A D V A N T A G E S  OF T R I M E T A P H O S P H A T E  I N  P L A C E  

OF T R I P O L Y P H O S P H A T E  
~. J. ~ilvis and Marie Ballestra 

P l a n t  tes ts  w e r e  m a d e  to eva lua te  the  economic as  well as  p roces s ing  
a d v a n t a g e s  of u s i n g  s o d i u m  t r i m e t a p h o s p h a t e  in  place of s o d i u m  
t r ipoIyphosphate .  The  Ba l l e s t r a  S p r a y  T o w e r  Sys t em con t a in ing  the  

con t inuous  f e e d i n g  and  c r u t c h i n g  un i t s  w a s  used.  The  sod ium tr i-  
me t aphospha t e  w a s  conver ted  to completely h y d r a t e d  sod ium tr i-  
polyphosphate  cont inuous ly  w i t h i n  the  c ru tche r  mix tu re .  The  s p r a y  
tower  ope ra t ions  a n d  efflcieneies as  well  as  the  f in ished p roduc t  
charac te r i s t i c s  w e r e  compared  w h e n  u s i n g  the  t r ime taphospba t e  to 
p roduce  the  f in ished p roduc t  a n d  w h e n  u s i n g  the  low t empera tu re - r i s e  
t r ipo lyphospha te  no rmal ly  employed in  th is  plant .  Resu l t s  showed 
tha t  the  use  of t r i m e t a p h o s p h a t e  g a v e  the  fol lowing a d v a n t a g e s :  1)  
a fully h y d r a t e d  s l u r r y  w i thou t  the  lumps  and  v iscos i ty  problems 
normal ly  caused  by t r ipo lyphospha te ;  2)  a f inished p roduc t  w i t h  a 
h i g h e r  p e r c e n t a g e  of the  P~O5 in the  desirable  f o r m  of t r ipo lyphospha te ;  
3)  s ign i f ican t ly  i nc reased  t ower  capac i ty ;  4)  h i g h e r  f inished p roduc t  
mo i s tu r e  con t en t ;  5)  s t ead ie r  tower  opera t ion  r e su l t i ng  in  bet ter  con- 
t rol  of f in ished p r oduc t  m o i s t u r e  a n d  densi ty .  
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P E N T A N E  F R O M  T H E R M A L  D E C O M P O S I T I O N  OF 

L I P O X I D A S E - D E R I V E D  P R O D U C T S  
C. D. Evans, G. E.  List, Ami Dolev, D. G. McConneU 

and R. L. Hoffmann 

T h e r m a l  decompos i t ion  of 13-hydroperoxyoctadeca-9 ,11-dienoic  ac id  
fo rms  pen t ane  p r e d o m i n a n t l y  to the  exclusion of p rac t i ca l ly  all o ther  
shor t -cha in  hydroca rbons .  O x i d a t i v e  polymers  a re  s imul taneous ly  
fo rmed  d u r i n g  l ipoxidase ox ida t ion  of p u r e  linoleic acid, a n d  the  po lymer  
f rac t ion  also yields pen t ane  to the  exclusion of o ther  hydroca rbons  
u n d e r  s imi l a r  t he r ma l  condit ions.  C h r o m a t o g r a p h i c  p u r e  f r ac t ions  
of the  hyd rope rox ide  and  the  po lymer  were  s epa ra t ed  f r o m  the  an -  
oxidized l inoleie ac id  in  yields of 36 and  2 7 % ,  respect ively .  P o l y m e r  
fo rma t ion  s imul t aneous ly  w i t h  i~ydroperoxides by l ipoxidase  is a n e w  
concept  i m p o r t a n t  to edible oil qua l i ty  a n d  oil p rocess ing .  T h e r m a l  
release of p e n t a n e  is helpful  i n  i n t e r p r e t i n g  the  s t r u c t u r e  of oxidat ive  
d imers  and  po lymers  and  is in  a g r e e m e n t  wi th  c u r r e n t  f indings  on the  
p roper t i es  of oxida t ive  polymers .  
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E D I B L E  OIL Q U A L I T Y  A S  M E A S U R E D  B Y  T H E R M A L  

R E L E A S E  O F  P E N T A N E  
C. D. Evans,  G. IL Jhist, R. I3. Hoffmann and t te len A. Moser 

F a t t y  hydrope rox ides  p r oduc e  n o r m a l  hyd roca rbons  as  p a r t  of the i r  
t he rma l  decomposi t ion  products .  The  extent  of hyd roca rbon  fo rma t ion  
can  be m e a s u r e d  and  associa ted  wi th  the  qual i ty  and  potent ia l  s tabi l i ty  
of an  o i l  Edible  oils, h i g h  in  linoleic acid, develop 13-hydroperoxy-  
9 ,12-octadecadienoie  acid  as  one p roduc t  of au toxida t ion .  Since th is  
p a r t i c u l a r  hydroperox ide  i somer  yields pe n t a ne  on the rma l  decom- 
posit ion, the  a m o u n t  of p e n t a n e  re leased  has  been corre la ted  wi th  the  
f lavor of soybean  a n d  cot tonseed oils a n d  wi th  the  peroxide  va lues  
of the  r e spec t ive  oils. The  a m o u n t  of pen tane  re leased has  an  inve r se  
l inear  r e l a t ionsh ip  to f lavor  a n d  a direct  l inea r  re la t ionsh ip  to the  
peroxide  va lues .  

Edible  oils exposed to l ight  h a v e  a di f ferent  re la t ionsh ip  be tween  
f lavor  score  a n d  the rma l ly  de r ived  pen tane  t h a n  do the  same, bu t  
autoxidized,  oils. Curves  s h o w i n g  the  re la t ionship  be tween  f lavor  and  
peroxide  va lue  to pen t ane  for  au toxid ized  and  l igh t - s t ruck  soybean and  
cottonseed oils h a v e  been plotted. Appl ica t ion  a n d  l imi ta t ions  of th i s  
ana ly t ica l  me thod  for  f lavor  a n d  qual i ty  eva lua t ion  will  be described.  
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S I M P L E  P I L O T - P L A N T  B A T C H  P R O C E S S E S  FOR E L I M I N A T I O N  

OF T H E  H A L P H E N - T E S T  R E S P O N S E  OF C O T T O N S E E D  
O I L S  I N  C O N J U N C T I O N  W I T H  D E O D O R I Z A T I O N  

P. JT[. Eaves, ~t. P. Dupuy,  L. L.  ltolzenthal, E. T. •ayncr 
and L. E. Brown 

Cottonseed oils conta in  cyciopropenoid  fa t ty  acids,  chiefly malval ic ,  
in  a m o u n t s  r a n g i n g  f r o m  about  0.3 to 0 . 7 % .  E v e n  t r ace  quant i t i es  
of cyclopropenoids  a re  qua l i t a t ive ly  detected by the  I t a l p h e n  test, while  
they  m a y  be de t e rmined  quan t i t a t i ve ly  by H B r  t i t r a t ion .  As u n u s u a l  
biological effects have  been a sc r ibed  to the eyclopropenoids,  r e sea rch  
has  been c a r r i e d  out to develop methods  of t r e a t i n g  cottonseed oils to 
r e n d e r  them H a l p h e n - n e g a t i v e  a n d  t h u s  e l iminate  the  biological  effects. 

Based  on a l abora to ry  p rocedure ,  two s imple bu t  effective pilot p lan t  
processes  u t i l i z ing  a pi lot-plant  size convent ional  deodor izer  wore  
developed fo r  tile p roduc t ion  of H a l p h e n - n e g a t i v e  cottonseed oils. 

Ref ined a n d  bleached win t e r i zed  cottonseed oil con ta in ing  about  
0 . 5 3 %  cyclopropenoids  (ca lcula ted  as  malva l ie  ac id)  w a s  used as  
s t a r t i n g  ma te r i a l .  I n  one process  f r o m  0.5 to 1.5 equ iva len t s  (based  
on cyclopropenoid content  in  the  oil) of distilled cot tonseed acids  were  
mixed  w i t h  the  oil; t hen  the  m i x t u r e  w a s  cha rged  to the  deodorizer  
and  hea ted  to 4 5 0 F  u n d e r  about  17 in.  H g  v a c u u m  whi le  be ing  ag i ta ted  
v igorous ly  w i t h  a smal l  s t e am spa r se .  W h e n  tests  showed the oil to 
be t~alphen nega t ive ,  the  excess f ree  f a t ty  acid  was r emoved  and  
the  oil deodor ized a t  29.9 in.  H g  v a c u u m  by s p a r g i n g  w i t h  3 %  s team.  
The  t ime  r e q u i r e d  for  r e n d e r i n g  the  oil H a l p h c n - n e g a t i v e  ( a f t e r  
r e a c h i n g  4 5 0 F )  r a n g e d  f rom 5 rain for  1.5 equ iva len t s  of f ree  f a t ty  
acid  to 75 ra in  for  0.5 equiva lents .  

I n  a second process  the  add i t ion  of f ree  f a t ty  ac ids  w a s  omitted,  
and  the  smal l  a m o u n t  of cottonseed acids  r equ i r ed  for  reac t ion  wi th  
the  cyclopropenoids  w a s  g e n e r a t e d  in  s i tu  by h e a t i n g  the  oil at  
4 5 0 - 4 5 5 F  u n d e r  about  17 in.  H g  v a c u u m  while  s p u r t i n g  l ight ly wi th  
1 . 5 %  s team.  W h e n  the oil tes ted  as  Ha lphen-nega t ive ,  i t  w a s  deo- 
dor ized u n d e r  h i g h  v a c u u m  in the  convent iona l  m a n n e r .  About  1.5 h r  
of h e a t i n g  at  4 5 0 - 4 5 5 F  w e r e  r e q u i r e d  to r e n d e r  the  oil Ha lphen-  
nega t i ve  by  th i s  p rocedure .  
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P I L O T - P L A N T  S E L E C T I V E  H Y D R O G E N A T I O N  OF S O Y B E A N  

O I L :  A C T I V A T I O N  A N D  E V A L U A T I O N  O F  
C O P P E R - C O N T A I N I N G  C A T A L Y S T S  

K.  J.  Moulton, D. d. Moore and R.  E. Bsa~ 

The l inolenate  content  i n  soybean  oil h a s  been r educed  to less t h a n  
1 %  u n d e r  pi lot-plant  condi t ions  w i thou t  i n c r e a s i n g  the  s a tu ra t e s  by 
h y d r o g e n a t i o n  w i t h  an  ac t ive  copper-chromite  catalyst .  

W h e n  used  for  the  select ive h y d r o g e n a t i o n  of soybean  oil, several  
commerc ia l  ca ta lys ts  c on t a in ing  copper  had  less t h a n  o p t i m u m  act ivi ty .  
The i r  ac t iv i ty  w a s  i m p r o v e d  by  h e a t i n g  the  ca ta lys ts  a t  an  elevated 
t empe r a tu r e .  D u r i n g  the  corre la t ion  of hyd r oge na t i on  da ta  on cata lys t  
ac t iv i ty  w i t h  oil quali ty,  d i f ferent ia l  t he r ma l  ana lys i s  p roved  a useful  

( C o n t i n u e d  o n  p a g e  1 0 2 A )  
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Organic Dyes and Pigments and The 
Color House. There is a table of 
contents and an index. 

Like the preceding volumes, this is 
basically a textbook to be used by 
students, teachers and others who wish 
to learn about the Paint  and Coat- 
ings Industry. The book is written 
for the beginner and, thus, is of little 
value to those experienced in Coat- 
ings. As a reference book, this volunle 
would have some value, but is not 
completely up-to-date. For  example, 
there is very little mention of some 
newer pigments such as: chloride pro- 
cess titanium dioxide, quinacridones 
and rust inhibitive pigments other than 
red lead. 

R. B. GRAVER 
Polymer Division 
Archer Daniels Midland 

Company 
Minneapolis, Minnesota 

INSOLUBLE ~¢IONOLAYERS AT LIQUID- 
GAS INTERFACES, by G. L. Gaines, Jr. 
(Interscience Publishers, Division of 
John Wiley & Sons, Inc., New York, 
London and Sydney, p. xiv + 386, 
1966, $14). 

T HIS Is ~]~E F~RST of a projected 
series of fnterscience Monographs 

on Physical Chemistry edited by I. 
Prigogine who provides a brief 
editorial introduction. 

After the author's preface the book 
is divided into nine chapters, each, 
except for the very brief first chapter, 
being subdivided into I I I  to VI I  sec- 
tions. Indexing, while not extensive, 
is helpfully divided into three parts 
for authors, subjects and fihn com- 
pounds. 

Following Chapter 1, a delightful 
"Itistorical Introduction" starting 
pertinently with Pliny, proceeding to 
Benjamin Franklin then Young, Gibbs, 
Langmuir and the rest, the book pro- 
ceeds to Chapter 2 on "Properties of 
Liquid Surfaces" with a description 
of surface phenomena and an all too 
brief but lucid statement of the thermo- 
dynamics involved. Chapter 3, one 
hundred pages of very excellent de- 
scription of "Experimental Methods" 
is replete with helpful details and pre- 
cautions that characterize the book. 
Some comment on methods for basic 
surface tension measurements would 
have rounded the picture. Chapter 4 
is also outstanding on "Properties of 
Monolayer Films" from a rather gen- 
eral point of view, and Chapter 5 
almost equally so on "Properties of 
Various [individual] Substances in 
Monomolecular Films." Two short 
chapters, 6 on "Mixed MonoIayers" 
a n d 8  on "Transfer of Monolayers to 
Solids • Multilayers," are separated by 
7, a careful analysis of the important 
topic of "Reactions in Monolayers." 
A final brief Chapter 9 on "Scientific 
and Technological  Applications" 
touches many areas but adds no great 
amount of substance. 

References at the end of each chap- 
ter are extensive, but not overwhelm- 
ing, with a careful effort to guide the 
reader to basic papers and the better 
review articles. 

I t  is hard to see how a much better 
book could have been written to cover 
the area of the author's intent. "It 
is intended primarily for the research 
worker who wishes to study mono- 
molecular films either for their own 
sake or to gain understanding' of 
natural phenomena which involve in- 
terfaces and oriented molecules." 
Among all the books on surface 
chemistry none is quite like it and 
few tell their story nearly so well. 

Every chemical library concerned with 
surface films and every specialist in 
surface films should possess the book, 
even at its substantial price. I t  is not 
that the book will tell the reader all 
he may wish to know. The author 
sticks to his last and does not much 
depart from films at air-liquid inter- 
faces, although he does, indeed, make 
the proper connections to general 
theory and liquid-liquid interfaces as 
the situation indicates. Also, from the 
nature of the subject, the reader will 
meet disappointments, since, as the 
author's scholarly cautionings reveal 

(Continued on page 103A) 

No more eyeballing. You can read Sargent's 
DR pH Meter to 0.001 pH at a glance. 

You'd need a pH scale 35 feet in length 
to get readabil i ty equivalent to that  of 
our DR pH Meter. There's no switching 
or recalibration required to get a reading 
to 0.001 pH. The DR reads directly, in 
digits, to the second decimal; a graduated 
scale shows the third decimal. 

The DR's relative accuracy is ~ 0.002 pH 
(within 4 pH of buffer set point). This 
accuracy is unchanged by any mechani- 
cal or electrical wear in its automat ic ,  
self-balancing, measuring system. There's 
no dr i f t ,  e i ther .  Res tandard iza t ion  is 
dictated only by the type of electrode 
used. Three controls are all it takes to 
realize the DR's full capability: one each 
for standardization, operating mode, and 
temperature compensation. 

The DR's high input impedance lets you 
work with any commonly used electrode. 
And the automat ic isopotential sett ing 
adapts to electrodes of any isopotential 
from 0 to 14 pH--wi thout  adjustment. 

The Model DR pH Meter is designed and 
manufactured by E. H. Sargent & Co. So 

you knew that  it 's made for dependable, 
trouble-free service. And that it's been 
ca re fu l l y  assemb led  and t h o r o u g h l y  
tes ted .  

This unique combinat ion of readabil ity, 
accuracy, and re l iab i l i t y  is pr iced at  
$630.00 (with electrodes and solutions). 
If you'd like a demonstrat ion of the Model 
DR pH Meter, call your Sargent man or 
write directly to us. , .... 

Sargent Model DR 
Direct-Reading pH Meter 

® 
S A  R ( 3  E N T sc,,..,,.c L..o,..o.Y.....u.,......,..,.. c.,.,c.L. 

E. H. SARGENT & CO. 
4647WestFosterAvenue Chicago • A n a h e i m ,  C a l i f .  • B i r m i n g h a m  • C i n c i n n a t i  • Cleveland 
Chicago, Illinois 6 0 6 3 0  D a l l a s  • D e n v e r  • D e t r o i t  • S p r i n g f i e l d ,  N . J .  • Toronto, Canada 
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