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CURATE STATISTICS on sur fac tants  used are diffi- 
cult to obtain for  various reasons. There are 
many  different fabrics processed, each of which 

requires somewhat different processing. There are 
fu r the r  differences in processing due to the proper-  
ties desired in the final product,  such as handle, 
color, and finish. Each mill has a somewhat different 
problem f rom tha t  of other mills and so may  use dif- 
ferent  processing methods. This makes extrapolat ion 
of figures obtained subject to error. The problems to 
be solved by  each mill are constant ly  changing, re- 
sult ing in a shif t  in type and quant i ty  of sur fac tan t  
used. Variat ions in the relative price of surfactants ,  
par t icu lar ly  tha t  of soap, often results in a change 
in the product  used, par t icu lar ly  in wool scouring. 

This introduct ion is a devious explanation why the 
data in this paper  may  be in error  in some cases, and 
why a more detailed breakdown of some operations 
has not been made. I t  is hoped tha t  this paper  will at  
least constitute a s tar t  which can be expanded in the 
future .  

The sources of data  used in this paper  are gov- 
ernment  statistics, requirements  of individual  textile 
mills, estimates made by textile supply  houses, esti- 
mates made by  manufac tu re r s  of surfactants ,  and 
published papers  and  books. I t  was encouraging to 
note that  the par t ia l  estimates of detergent  sales to 
the textile indus t ry  were reasonably close to the inde- 
pendent ly-arr ived-at  figure of mill requirements.  The 
data to be presented are based on textile processing 
in ]952, the last year  for which complete product ion 
data was available. Cor responding  figures are given 
for  1953 where they are available. 

One of the two determining factors  of the amount  
of sur fac tan t  used in textile processing is the quan- 
t i ty  of textiles processed. A s tar t  may  be made with 
data  for total  textile production. These are shown in 
Table I. 

" TABLE I 

T e x t i l e  P r o d u c t i o n  
( M i l l i o n s  of  pounds)  

1 9 5 2  C o n s u m p -  1 9 5 3  
F i b e r  P r o d u c -  t i o n  b y  Production 

tion End-Use (estimated) 

Cotton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
W o o l  

Apparel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carpet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R a y o n  
Yarn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Staple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Acetate 
Y a r n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Staple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S i l k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Other 

Yarn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Staple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 , 4 7 9  

3 4 7  
1 2 0  

5 9 4  
2 1 2  

2 3 4  
9 5  

7 

2 1 4  
4 9  

6 , 3 5 1  

4 , 1 6 5  

6 4 7  

1 , 4 6 9  a 

6 

1 9 7  

6 , 4 8 4  

4 , 3 8 0  

5 2 5  

1 , 3 0 0  a 

7 

3 0 0  

6 , 5 1 2  

a R a y o n  a n d  a c e t a t e  c o m b i n e d .  

The difference in product ion and consumption fig- 
ures in the above table is due to one fiber being used 
as a relat ively small pa r t  of a fabric consisting largely 

1 Presented at the fall meet ing of t h e  A m e r c a n  Oi l  C h e m i s t s '  S o c i e t y ,  
M i n n e a p o l i s ,  M i ~ n . ,  Oct .  12 ,  1 9 5 4 .  

of another  fiber. About  45 million lbs. of rayon  and 
acetate, for  example, were eventual ly sold in woolen 
goods. In  addition, the consumption figure takes into 
account the reproeessed fibers. About 73 million lbs. 
of reprocessed wool were used in 1952. 

The first simplification of the problem is made by 
noting that  3,279 million lbs. of the total  4,165 million 
lbs. of  cotton consumed were used in broad woven 
goods. The rest of the cotton is used pr inc ipal ly  in 
kni t  goods, t ire cord, cordage and  twine, thread and  
tuf ted  fabrics, none of which uses large quantit ies 
of sur fac tants  in its processing. I t  is believed tha t  
the quantit ies of sur fac tants  used in such operations 
are smaller than  the probable error  in the estimates 
to be made later, so these operations will not be in- 
cluded in this paper.  The largest  of these operations 
is knitting. Data  on product ion are shown in Table 
I I  for  those who may  want  to include it in other 
estimates. 

The product ion of broad woven goods is shown in 
Table I I I .  

T A B L E  II 

K n i t w e a r - - 1 9 5 2  P r o d u c t i o n  

F i b e r  Millions 
of P o u n d s  

( e s t i m a t e d )  

Cotton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,/ 1 9 0  
R a y o n  and acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '/ 4 0  
W o o l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0  
Nylon and other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ .. . . . . . . . .  :q 2 9 5  

TABLE III 

Production of Broad Woven Goods 

1 9 5 2  1 9 5 3  

F a b r i c  

Cotton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rayon and acetate . . . . . . . . . . . . . . .  
Wool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S i lk  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N y l o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 
Other . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 , 1 6 1  

M i l l i o n s  M i l l i o n s  
of o f  

Yards Pounds  

9 , 5 1 5  3 , 2 7 9  
1 , 8 5 2  1 , 0 3 7  

3 5 1  
4 2  8 

2 9 8  5 5  
1 2 2  9 6  

M i l l i o n s  M i l l i o n s  
of of 

Yards Pounds 

1 0 , 2 0 3  3 , 2 9 5  
1 , 9 0 3  1 , 0 9 2  

3 3 8  
3 8  8 

2 4 4  4 8  
1 2 0  9 7  

1 2 , 9 4 6  

The figures in Table I I I  do not include t ire cord 
or t ire fabric. These are shown in Table IV,  together 
with figures for  1950 which show that  while the total  
product ion has remained relat ively constant, the type  
of fiber used has shifted considerably. 

The next step in the analysis of sur fac tan t  require- 
ments is a breakdown of types of broad woven goods. 

" The distr ibution for  cotton is shown in Table V. 

TABLE IV 

P r o d u c t i o n  of  T i r e  Cord and F a b r i c  
( I n  m i l l i o n s  of pounds)  

1 9 5 3  1 9 5 2  1 9 5 0  

Cotton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 3 . 2  1 3 9 . 0  2 2 6 . 0  
S y n t h e t i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 4 7 . 8  3 9 2 . 0  2 9 7 . 0  

Total . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  5 2 1 . 0  5 3 1 . 0  5 2 3 . 0  

231 
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TABLE V 

Cotton B r o a d  W o v e n  Goods 
(Mil l ions  of y a r d s )  

Tota l  Y a r d a g e  
Type  of F a b r i c  Y a r d a g e  F i n i s h e d  

D u c k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N a r r o w  shee t i ng  ............................... 
P r i n t  cloth y a r n  ................................ 
Colored y a r n  f ab r i c  . . . . . . . . . . . . . . . . . . . . . . . . . .  

W i d e  f ab r i c  ....................................... 
F i n e  goods ......................................... 
N a p p e d  f ab r i c  ................................... 
Towel l ing  ............................... ........... 
O the r  ................................................ 

366 
1,750 
3,638 

827 
667 

1,113 
298 
428 
427 

( e s t i m a t e d )  

80 
1,220 
2 ,950 

310 
190 

1,660 
240 
420 
460 

Tota l  ..................................... 9,515 7,530 

Here  again a simplification of the basic problem can 
be made. B y  far  the largest par t  of the surfactants  
used goes into the product ion of fabrics that  are 
bleached, dyed, or finished. Data on the quant i ty  of 
fabric t reated in these ways are published. The fig- 
ures for  cotton will be shown in Table VI. Through 
combination of these figures with mill surveys it is 
possible to estimate the quant i ty  of fabric of each 
type which is so finished. These data are shown in 
Table V also. 

T A B L E  V I  

Cotton Goods Bleached,  Dyed,  o r  F i n i s h e d  

Mill ion Mil l ion 
Y a r d s  P o u n d s  

Bleached,  wh i t e  f in i shed  ................. 3 ,380 990 
P r e p a r e d ,  dyed a n d  f in ished ............. 2 ,410 700 
P r e p a r e d ,  p r i n t e d  a n d  f in ished ...... 1 ,740 500 

Tota l  ...................................... 7,530 2 ,190 

In  proceeding from these figures to those of Table 
VII,  some of the more interest ing parts  must be con- 
cealed. This includes estimates of the weight per ya rd  
of each type of broad woven fabric and the subse- 
quent calculations of the total weight of fabric pass- 
ing through each process. These data  were supplied 
for this paper  by private communication. F rom esti- 
mates of the ratio of surfactants  to fabric used in 
each processing step it is then possible to calculate 
the total quant i ty  of surfactant  used. 

As an independent  check, q u e s t i o n n a i r e s  were 
submitted to many  textile mills and textile supply 
houses, inquir ing into the products  used and the ap- 
proximate volume of use. I t  might be mentioned that  
replies differed considerably, reflecting the wide vari- 

T A B L E  V I I  

Cotton P r o c e s s i n g  

~le 
~f lbs. ) 

Opera t ion  P r o p e r t i e s  D es i r ed  a 

k 

i 

S u r f a c t a n t s  
Used  b Syn- 

the t ics  

0.4 

< 0 . 1  
0.4 

< 0 . 1  

0.4 

0.5 

0.2 
0.5 

0.3 
0.6 

0.5 

3.6 

0.1 

0.8 

0.3 
0.4 
2.0 

0.1 

S P I N N I N G  

W A R P  S I Z I N G  
Emuls i f i e r  
P e n e t r a n t  
Sof tener  

D E S I Z I N G  
Acid 
E n z y m e  

S C O U R I N G  

B O I L I N G  
K i e r  
( )pen  

B L E A C H I N G  
Chlor ine  
Pe rox ide  

M E R C E R I Z I N G  

D Y E I N G  & 
P R I N T I N G  

W e t t i n g  out  
D i s p e r s i n g  
Leve l ing  

STRIPPING 

S O A P I N G  OFF 

F I N I S H I N G  
S a n f o r i z i n g  
Towel ing  
So f t en ing  

Res in  T r e a t m e n t s  

ape ,ps ,aa , toe  

SO,se  
AAS,so  
ST, SO,S,se  

A A S , a p e  
A P E , A A S  

S , A A S , A P E , s o , f a s , s a  

A A S , A P E , s o , s a s , f a s  
S , A A S , S E  S , A P E , s a , f a s  

A P E , A A S , f a s , s a , a t e  

Cresyl ic  acid  

D S S , A A S , s a s , a p e , s e s  

S E S , F A E , A A S , a p e ,  
f a s , sa , sas , se  

C, polyvinylpyrrol i -  
done,  ape 

F A S , A P E , S , a a s , s a , a a  

SES , so  
D S S , S A S  
S O , F E  S,C,sa,toe 

A A S , f a s , a p e  

A p p r o x i m a t e  Tota ls  .................................... 11.5 

a More i m p o r t a n t  p roper t i e s  a r e  shown  encircled.  
b I n  a p p r o x i m a t e  o rde r  of use .  Those  in  capi ta ls  are  u s e d  in  m u c h  g r e a t e r  v o l u m e  t h a n  others .  
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ation among mills pe r fo rming  the same operation. 
There is as yet no " s t a n d a r d  operat ing p rocedure . "  

Addit ional  product  and volume data were available 
through a survey  of approximate ly  20% (by produc- 
tion volume) of cotton and synthetic finishing plants  
p repared  recently for  Amer ican  Alcolac by  its con- 
sultant,  Lu the r  B. Arnold. 

These data  for  cotton are shown in Table VI I .  The 
surfac tants  used in each applicat ion have been listed 
in approximate  order of volume of use. Those shown 
in capital  letters are used much more extensively 
than those in lower case letters. To conserve space 
an abbreviat ion has been used for  each type  of surf-  
actant.  The key to the a b b r e v i a t i o n s  is g iven  in 
Table V I I I .  I t  should be noted that  no a t t empt  has 
been made to break down the types of soap used 
though there are almost as many  different soaps as 
there are synthetic surfactants .  

All volume figures are given on an active-agent 
basis. Those for  soap and sulfonated oils are calcu- 
lated on the estimated equivalent of synthetic surf-  
actant  that  would be used. 

To assist the research chemist in p repar ing  surf-  
actants for textile applications the desired propert ies  
for  each process are also shown. 

Among interest ing items pointed up by Table V I I  
are the large number  of different types of sur fac tants  
used and the fact  that  softeners and lubricants  fa r  
exceed in volume the detergents and penetrants .  

A similar analysis has been made for  surfac tants  
used in wool processing. This is given in Table IX.  

TABLE V I I I  

Surfactant Types 

Class Name Typical Products Symbol 

Anionic 
Soap ........................................ 
Alkylarylsulfonates ................. 
Fatty alcohol sulfates .............. 
Secondary alkyl sulfates ......... 
Dialkyl sulfosuccinates ........... 
Sulfonated amides ................... 
Petroleum sulfonates ............... 
Sulfated ethers ........................ 
Sulfated esters ......................... 
Sulfonated oils ....................... 
Sulfonated tallow .................... 
Sulfonated glycerides .............. 

Nonionics 
Alkylphenol ethers .................. 
Tall oil esters ........................... 
Fat ty acid ester ....................... 
Alkyl thioethers ....................... 
Alkylolamides .......................... 
Polyoxyalkylene ethers ........... 
Fat ty alcohol ethers ................. 
Sorbitan esters ........................ 

Cationic 

Nacconol, Nekal 
Duponol, Sipex 
Tergitol 08 
Aerosol, Decersol 
Igepon 
Petronate 
Triton X200 
Alcowet RS, Nopco 1285 

Triton X100, IgepaI CO 
Renex, Sterox CD 
Energetic 
Nonic 218 
Ninol, Alrosol 
Pluronics 
Brij 
Span 

S 
AAS 
FAS 
SAS 
DSS 
SA 
PS 
SET 
SES 
SO 
ST 
SG 

APE 
TOE 
FES 
ATE 
AA 
PE 
FAE 
SE 

The symbols used here are the same as those used 
previously. 

While the data  presented on cotton and wool can 
at least be dignified by the t e rm " e s t i m a t e s , "  tha t  
for  the synthetics must  be considered closer to edu- 
cated guesses. Product ion figures for these fibers are 
shown in Table X. The weights of the fibers have 
been shown in Tables I and I I .  

The quantit ies of fiber passing through each proc- 
essing applicat ion are not easily estimated f rom this 
data  for synthetics so that  g r e a t e r  r e l i a n c e  was 

TABLE IX 

Wool Processing 

Process 

Raw wool scouring 

Oiling 

Backwashing 

Yarn  scouring 

Carbonizing 

Sizing 

Desizing 

Cribbing 

Piece scouring 

Fulling 

Bleaching 

Dyeing 

Acid 

Chrome 

Other 

Stripping 

Shrinkproofing 

Mothproofing 

7 g 

g 

| 

Desired Properties 

~ N 

- - X  

|  

g 

~ X - -e 

- 

i 
x 

7 
x ?  

g _ g g  

_ 

. . . .  

Surfactants 
Uused 

_ _  S,APE,aas,toe 

I PS, SO,SG,ape 

2;2:;222:~176 

__~ S,APE,aas,toe,sa,fae 

S,aa,sa,fas,ape 

~ APE,sa,aas 

4 _ AAS,aa,fas,dss,C 

~ l  FAE,aas,c 

C,pe 

- - [  ape " 

C,SO 

Volume 
(millions of lbs.) 

Soap & Syn- 
Sulf. Oils thetic 

0.7 1.2 

o . a  - a T  
0.25 

< 0.1"  

<-77-.1 

I 0.~ o.~ 

I >`77-.0 -77-7a- 
-T.7.3 

0.1-- 

0.2 ] < 0.1 

0.3 

I > 7.5 I - - ~ 7  
Softening i 

Approximate Totals .................................. 



2 3 4  T H E  JOURNAL OF THE AMERICAN OIL CHEMISTS'  SOCIETY VOL.  3 2  

T A B L E  X 

P r oduc t i on  of Syn the t i c  B r o a d  W o v e n  F a b r i c  
Mil l ions of L i n e a r  Y a r d s  

(1952  P r e l i m i n a r y )  

Rayon  and  Aceta te  
Opera t ion  / . . . . . . .  
. . . . . . .  I- I g a y o n ~  Acetate  a Tota l  

Bleached and  whi te  f inished ................... / 107 / 50 157 
Dyed  and  f in ished .................................. I 1,066 / 490 1,556 
:Prinled and  f in ished .............................. 143 / 70 213 

Total  .................................................................................. 1,927 

Opera t ion  Ny}on Silk O the r  Tota l  

Bleached and  whi te  f inished ............ 61 2 6 
] )yed and  fimshed" ........................... ' 1 1 9 6  1 1 5  1 2 1  I 1,788226 
P r i n t e d  and  f in ished ....................... I 41 I 19 4 277 

I . . . . .  i To~aI ................................... I ~ ' ~ ;  - Z ~ - -  ~,~1 
a D iv i s ion  es t imated  f rom produc t ion .  

placed on extrapolated values obtained f rom selected 
mills. Table X I  shows the surfaetants  used in the 
various operations. In  several cases no estimate of 
any kind could be made on the basis of the data  
available in time for presentat ion of this paper.  

Because of the limited data available it has been 
necessary to offer it in the above form. I t  must  be 
emphasized however that  there is a considerable vari- 
ation in many  of the processes grouped under  head- 
ings such as "dyeing" or " s c o u r i n g . "  There are 
several different types of equipment  in use for  such 
operations, and often a surfac tant  superior  in per- 
formance in one type of equipment will not be the 
choice for another. 

Since a n  estimate of the qum.ttities of each surf-  
actant  used in textile indus t ry  would undoubtedly  
be of interest, an analysis is shown in Table X I I .  
I t  should be noted however that  these figures are 
guesses made f rom estimates and so may  be consid- 
erably in error.  

One of the sticky problems encountered is that  of 
determining just  what surfac tants  should be classed 
as synthetic since all of them are conversion products  
and thus may  be considered to be made synthetically. 
In  this survey the soaps, petroleum sul'fonates, and 
sulfonated fa ts  and oils were considered separately. 
The totals for these products  are probably less accu- 
rate  than  those for  the products  more commonly con- 
sidered synthetic  surfactants .  The total  for soaps, 
petroleum sulfonates, and sulfonated fats  and oils is" 
estimated to be about 43 million lbs., of which about 
30 million lbs. are used as softeners. 

As mentioned previously, surfactants  in textile ap- 
plications are stiI1 in a period of adjustment.  There 
is an almost constant displacenlent of one type of 
product  by another.  Some stabil i ty exists however as 
several sur fac tants  won markets  in the textile indus- 
t ry  by being there first. I f  they pe r fo rm reasonably 
well, they hold their marke t  even if technically su- 
perior or less expensive products  are offered later. 
Their position is fu r ther  solidified by the fact  that. 
the cost of evaluat ing a new sur fac tan t  proper ly  is 
expensive; one large mill estimates the cost at $200 
per sample for laboratory test ing only. With  so m a n y  
surfactants  to choose among, the possible benefits to 

S u r f a c t a n t s  Vis- Ace- 
Used cnse rate Process  

................ I " 

X.ntl;atio.. - I x I . . . .  ~ - 2  ~ -  I 

Desulfu ring J I X . ~ ]  ] l~n~] 4 
Y ..... lul..ica,.ion I| I__.i i | I I I| 
s, , . in~- -~ l  11211-i ~ ..._L--l-Ji{2~ rz 

Penetrant I I I I I I I I I I 
~;,~;; .... l| l--I .......... -l--V-I -I| I 

:_S,,~te-'n~- L / - 2 ~ 2 - - I  .... I T - ~ 1  .... 
~,  . . . . . . .  ont - -- " ~ - - - t  . . . . . . . . . .  F - - I � 9  I . . . . .  

~ x  C ~ - - I - :  2 _~__--r--IM__-- 
.,nil-static | I L/ Ill 

T A B L E  N l  

P r o c e s s i n g  of Synthe t ics  

Des i r ed  P rope r t i e s  

~ 

__1_ _ _ A _  

~ Y  

x!_ _I+ 

. . . . .  t _ _  

....... I . . . . . . . . . . . . . . .  

............. _~._~ 

o 

~ .~ | 

o l  I x [ ~ _ _  s o  

| +I I I~_~j~-ITI- i C,ape,pe 
......... r r J--~-r ]~-J~_-l_- .,.,.s.sa.,,,.~ 
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TABLE XI I  

Surfactants Used in Textile Applications 
(Millions of pounds of active agent) 

Anionics 
Alkylarylsulfonates ........................................................... 6.0 
Sulfated esters and ethers ................................................. 4.0 
Fatty alcohol sulfates ......................................................... 2.5 
Sulfonated amides ............................................................. 2.5 
Sulfosuccinates and secondary alkyl sulfates ................... 1.0 
Others . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.5 

Total .............................................................................. 16.5 

Nonionics 
Alkylphenol ethers ........................................................... 7.0 
Patty alcohol ethers ........................................................... 2.0 
Alkylolamides ...................................................................... 1.5 
Tall oil and fatty acid esters ............................................ 1.5 
Others ................................................................................ 0.5 

Total .............................................................................. 12.5 

Cationics ............................................................................... 4.0 

Grand Total ...... . ............................................................. 33.0 

be obtained f rom a new product  are worth less than  
the cost of evaluat ing the surfactants .  Nevertheless 
extensive sur fac tan t  test ing is being carried out in 
m a n y  of the larger  mills. Some of the factors which 
will cause fu r the r  shifts in the selection of surf-  
actants  are: the steadily d e c r e a s i n g  p r i ce  of the 
nonionics, the increasing proport ion of fabric tha t  
receives special finishing operations, the increase in 
the product ion of nylon and other synthetics, the 
decrease in the product ion of acetates, the displace- 
ment  of cotton by  synthetic  fibers in t ire yarn,  and 
the displacement of kier boiling by  the open boil-out. 

Other  definite t rends are the rapid  displacement 
of soap by synthetics in scouring a f te r  dyeing and 
print ing,  the displacement of sulfonated oils by cati- 
onics in finishing, and the rapid  increase of nonionie 
usage. 

There is one fu r the r  point to be noted by research 
chemists in p repar ing  surfactants  for  the textile in- 
dustry.  Although this indus t ry  consumes very large 
quantit ies of chemicals, it is not p r imar i ly  one of the 
chemical processing industries. I t  is a mechanical  
industry,  concerned with the conversibn of materials  
of one physical fo rm to another. The chemicals are 
used as auxiliaries to facil i tate these mechanical op- 

erations. They may be used to lubricate the fiber to 
make it spin bet ter  or to color the fabric to make it 
more at t ract ive or to coat the fabric to change its 
handling properties,  but  the basic operations are still 
mechanical. The investment  in money and know-how 
in these mechanical operations is tremendous. I t  does 
no good therefore to develop a sur fac tan t  that  is ex- 
cellent under  some theoretical  set of conditions. The 
sur fac tan t  is the tail of the dog. I t  must  be designed 
to work best under  the conditions that  exist. 
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Chemical Determination of Unsaturation of 
Fats and Derivatives 
DON S. BOLLEY, The Baker Castor Oil Company, Bayonne, New Jersey 

T 
;-IiS PAPER is a summary  progress repor t  on the 
chemical determinat ion of unsa tura t ion  of fats  
and derivatives. Special emphasis is placed on 

recent studies and the current  status. The determi- 
nat ion of u n s a t u r a t i o n  of vegetable oils has been 
studied for  a very  long time. The importance of nn- 
sa turat ion in determining the characteristics of oils 
and fats  is well recognized. For  example, vegetable 
oils are sometimes characterized as nondry ing  when 
the iodine value is below 120, semi-drying when be- 
tween 120 and 160, and dry ing  when above 160. Their  
use and value depends to a large extent upon their  
unsaturat ion.  

The usual procedure for determining the degree of 
unsa tura t ion  is to measure the amount  of halogen tha t  
may  be added to the double bond. The chemistry in- 
volved is ve ry  simple. Two halogens, not necessarily 

the same, at tach themselves to the two carbons in- 
volved in the unsaturat ion.  These halogens may  be 
chlorine, bromine, or iodine. The general procedure 
is to add an excess of the halogen and determine the 
amount  used by measur ing the amount  of halogen 
left  a f te r  the reaction. The tr ick is to a r range  condi- 
tions so that  quant i ta t ive addit ion takes place without  
the substi tut ion for one of the hydrogens. 

The degree of u n s a t u r a t i o n  is expressed as the 
grains of iodine added to 100 g. of material ,  or the 
equivalent centigrams of iodine per g ram of sample. 
This brings up one point of controversy among the 
oil chemists. Should this constant be called iodine 
value or iodine number?  The older l i terature  seems 
to prefer  iodine number  while more recently iodine 
value is obtaining wide usage. A.O.C.S. methods use 
iodine value while American Society for Testing Ma- 


