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T I I E  A. O. M. s t a b i l i t y  appa ra tus  while baying 
cer tain inherent  faults, both in principle and in 
operation, has come to be accepted as the most 

conventional and dependable method of measur ing 
the s tabi l i ty  of animal  and vegetable fats  and oils. 
The uni t  as originally designed and repor ted  ( l )  has 
un(lergone little mechanical change (2, 3, 4). 

Tile method consists of bubbl ing  air  into hot fa t  
(208~ until  a certain concentrat ion of organic per- 
oxides are formed in the fat  as determined by t i t ra-  
tion. Essent ial ly  all that  is required is a means of 
hohling the fa t  at  the desired t empera tu re  and the 
introduction of clean air at a reasonably constant 
rate into the fat.  

The commercial design is either g~ls or electrically 
heated, and with the use of an oil bath potential  
fire hazards exist mdess an a t t endant  is always l)res- 
ent. This feature  pract ical ly eliminates overnight  
operat ion and with a shortening of two to three 
hundred  hours stabili ty,  an extended l)eriod is re- 
quired (if operated only 8 hours per day)  to obtain 
results. 

The air  d is t r ibut ing system is a ~'()ml)lex assort- 
ment  of tubing and bottles with one tube r m m i n g  
eventual ly  to each sanH)le of fa t  under  test. l)ressm'e 
variat ions cause broken and (lis(,onnected tubing,  
resul t ing in floods and in te r rup ted  operation. The 
scrubbing solutions tend to ew~lmrate. 

Tube cleaning has always 1)een a problem, al though 
some improved designs have been reported (3).  
Mehlenbaeher (5) has reported on methods of accel- 
era t ing the test b y  operat ing the uni t  at a higher 
t empera tu re  ( l l 0 ~  bu t  inasmuch as the repro- 
ducibi l i ty of results at the lower t empera tu re  is at  
about  a 10% level, the higher t empera tu re  should 
tend to give even greater  exper imenta l  errors. 

We have designed and constructed a uni t  in which 
most of the undesirable  features  have been eliminated. 
The uni t  may  be constructed very  economically. A 
twin uni t  (24 tubes each) has been in constant oper- 
ation in our l abora to ry  for  6 months and has given 
very  sat isfactory service and results. The unit  is 
s team heated. 

The bath,  F igure  2, was constructed of 10-gauge 
steel plate, and the steam is introduced at one end 
through a cal ibrated orifice before enter ing a per-  
fora ted  pipe in the bot tom of the bath.  On condens- 
ing, a water  level of 3 inches is maintained.  A means 
of draining' has been provided. The oil reservoir  is 
approx imate ly  2 inches above the water  level, and t h e  
conventional type  tube holder and oil ba th  is used. 
A low resistance bulb type condenser is used to reflux 
the steam. This heat ing system, with steam entering 
the ba th  at a tmospheric  pressure,  mainta ins  a uni- 
fo rm tempera tu re  of 208~ indefinitely. A recording 
thermometer  may  be inserted in the ba th  and a tem- 
pe ra tu re  record ing  made when the uni t  is unat tended.  
We have noted no factors  to date which would affect 
the t empera tu re  except actual  clogging of a steam 
line somewhere external  to the appara tus .  

42 

While it is well known that  lhc vale of air flow 
through lhe fat  is m)t cL.itieal (6), n reasmmbly eon- 
st~mt rate is desired. Constant  reduetim, of the house 
presslm,, is necessary to eliminate tube " b l o w  off ,"  
etc. In our unit  (Figure  1) ~lir is intr,)(luced by  a 
sensitive reducing wdve into a high pressure regulat-  
ing bottle. The ex,.ess air  passes through the mercury  
in the small tube to the outside atmos[)here. The air  
at reduced pressure ]tosses through a meter ing tube 
into the low pressure bottle, where the excess is again 
vented to the outside atmosphere,  lit then p~]sses into 
the water  scrubber  through a per fo ra ted  tubing 
which gives grea ter  diffusion. The level of this bottle 
is kept constant  by  the water  compensator  bottle 
which is shown. The air  then passes through the 
conventional acid chromate scrubber.  A thistle tube 
has been at tached for conveniently adding solution. 
Af te r  scrubbing,  the air  passes through a t rap  and 
s t r ipping  condenser to the air reservoir  and some 
excess moisture is removed. While tile effect of 
moist  air  on the results in general is debatable (7), 
the condensation of water  in the manifold  is n o t  
desirable. 

A stainless steel manifold  (F igure  1, also shown 
full  size in end view), was constructed of 11~ I. D. 
pipe s toppered at both ends with rubbe r  stoppers. 
One-fourth inch stainless steel nipples (inside dia.) 
are threaded into the manifold  at intervals.  Tb, e cap- 
i l lary tube is fitted into a short length of r ubbe r  
tubing and the assembly placed in the nipple. A 
short length of rubbe r  tubing is then at tached to 
the capi l lary  tube (about  four  inches) and a short  
two-inch inlet tube to the test tube holding the 
fat.  This glass inlet tube only penetrates  one-half 
the length of the r u b b e r  s topper  of the fa t  test tube, 
permitting" easy and complete removal  of all tubing 
for  cleaning. The air  inlet  tube also only penetra tes  
one-half of the length of the s topper  and can easily 
be removed for  eleaning. The effluent tube is u n -  
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TABLE 

LOW STABII~ITY ~3.1{I) 

P e r o x i d e  t i t r a t i o n s  a t  

100  ra in .  200  ra in .  2 4 0  ra in .  

~le lne  ]:no 
N o r m a l  r a t e  .................... 14 2 (i 45  
5 0 %  a b o v e  n o r m a l  .......... 15 30 50 
5 0 %  be low n o r m a l  .......... 14 30 4 7  

~/~0DEI~ATE STABILIT'Y ]~AI~D 

P e ~ *  t ier  i t  i ons  a t  

I 60 ra in .  120  ra in .  1 8 0  ra in .  200  ra in .  240  ra in .  

I :me I m e  I ~ .... / m e  / me  
N o r m M  ra t e ,  .................... 14 ,5  16 .0  16 .5  16.5 18.0 
5(1% a b o v e  n o r m a l  .......... I ] 5 .0 I 16 .5  [ 16,5 / 17 ,5  ~ 22 .0  
5 0 %  be low n o r m a l  .......... ] ] 5 .0 I 17 .0  I 19.0 / 20 .0  / 2'3 0 

~ODERATE STABILITY ~IYI)ROGENAq'I~)D FAT 

P e r o x i d e  t i t r a t i o n s  a t  

N o r m a l  r a t e  ..................... 
5 0 %  a b o v e  n o r m a l  . . . . . . . . . .  

5 0 %  be low n o r m a l  .......... 

0 h r s _ _  20 h r s .  _. 

J3.5 I 4'.' I 
1 3 . 5  I 45 I 

22 .5  h r s .  23  h r s .  

l l l e  ~ne 

4,q 51 
54 60 
60 70 

chang1'& Thc capillary tubes in each nipple may be 
calibrated in the usual nlanncr. 

Some results of v a r y i , g  the air rate are hereby 
listed (Table 1). lit call readily be seen that ah' rates 
50% abovc the prescribed one had no significant 
e f fcc t  OIL the results, however, using flows 50% below 
normal gave slightly higher peroxide ti trations in 
some cases. This is undoubtedly due to a slower re- 
mowd of tile more volatile organic peroxides by the 
reduced flow. 

In  Figure  3 is shown a specially designed valve 
fitted into the line through which the water for the 
two condensers passes. This valve permits great  fluc- 
tuations in water pressure in the  house system with- 
out blowing the rubber  tubing off the inlets to the 
condensers, as all excess water passes to the drain. 

The air distr ibuting manifold may be mounted as 
shown in Figure 4 and the air regulating bottles, etc., 
on the platform behind the bath or on a table. 

Summarizing, we bare made certain mechanical 
improvements in the Active Oxygen Appara tus  which 
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permit  unin ter rupted ,  una t tended  over-night opera- 
tion. These may  be listed as follows: 

1. An a p p a r a t u s  des igned  for  and  hea t ed  wi th  steam. 

2. An  improved  a i r  reg~t la t ing system. 

3. An  improved  a i r  d i s t r i b u t i n g  sys tem us ing  a s ta in less  
steel  nmnifo ld .  

4. A s a f e t y  valve  is shown which e l imina tes  the  poss ib i l i t y  
of leaks in the wa te r  condens ing  system. 

5, A di f ferent  type  of ae ra t i on  tube  assembly  is described.  

We are indebted to Mr. II .  F lag ler  of the Research 
Engineer ing Depar tment  for the sketches inserted. 
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The Effect of Sodium Carboxymethyl :Cellulose on 
Synthetic Detergent Systems 
THOMAS H. VAUGHN and CLIFTON E. SMITH, Wyandotte Chemicals Corporation, 
Wyandotte, Mich. 

Introduction 

F OLLOWIN(]  the terminat ion of Worhl  W a r  1I in 
tile Europcau  Thcatcr ,  l Ioyt ,  investigating cer- 
tain phases of ( le rman industry,  repor ted  tha t  

certain forms of sodium carboxymethyl  cellnhlsc had 
been used in large quanti t ies  as a soap and synthctic  
detergent  extender  (1). l)ctailed informat ion con- 
eerning its manufac tu re  and proper t ies  and smnplcs 
of one product ,  Tylose I lBR,  were sent to this COlin- 
try.  At  that  t ime these laboratories held a contract  
with the Office of the Quar te rmas te r  General  covering 
research on the development of launder ing  proecdures 
and detergents  suitable for  use with sea water. In 
this cmmection Tylose I IBR was evaluated for  deter- 
gency promot ing proper t ies  on three commercial  syn- 
thetic detergents :  " A r c t i e  Syntex L , "  " I g e p o n  T , "  
and " N e u t r o n y x  228,"  as here inaf ter  reported,  l Ipon 
completing this sea water  la lmder ing investigation, 
a t tent ion was directed to tile formulat ion and deter- 
geney evaluation of compositions based on a sodium 
alkyl  a ry l  sulfonate type  detergent  and sodium ear- 
boxymethyl  cellulose. 

Although in this count ry  sodium carboxymethyl  
cellulose is used in ice cream manufac ture ,  textile fin- 
ishing, pape r  sizing, and  other equally diverse indus- 
tries, its appl icabi l i ty  to the field of detergency, judg- 
ing f rom published information,  appears  relat ively 
unknown. I t  is the purpose of this pape r  to present  
some new data on the effect of sodium earboxy- 
methyl  cellulose on the carbon soil removal  and 
whiteness retention characterist ics of several buil t  
and unbui l t  synthetic  surface active agents and to 
diseuss effects of the mater ia l  such as water  soften- 
ing proper t ies  which are of importanee in the field 
of detergency. 

Chemical Structure and General Properties of 
Sodium Carboxymethyl Cellulose 

The chemical s t ruc ture  of sodium earboxymethyl  
cellulose may  be wri t ten  as follows: I_ OH OH -] 

.OH ' CH / 
HC<CH _ 0 , ~  CHO- / 

CH~OCH2COONa J x 

In  this idealized representat ion the glucose residue 
which forms the basic uni t  of the cellulose molecule 
is shown to be snbst i tntcd ill the I)r imary hydroxyl  
group. The two sceomlary hydroxyl  groups may 
similarly be subst i tu ted and ti~e extcut to which the 
cc]llflOSC is modified is cxI)rcssed in terms of dcgrcc 
of substitution. I f  on the average one hy(h'oxyl 
groul I in each glucose residue uni t  is substituh~d, 
this is te rmed one dcgrec of substitution. 

S " odnlln carboxymethyl  ccllulosc in l)urified form 
is a white odorless and tastelcss solid, lit is believed 
to be I>hysiologically inert  (2). l t s  solnbility ill water  
varies with the degree of subst i tut ion;  in general, the 
grcatcr  the degree of substi tution, the grea ter  the sol- 
ubility. An extensive discussion of the chemist ry  of 
this mater ia l  is given by  l lSppler  (3), and a review 
covering properties,  mamffac tu re  and uses, has been 
contr ibuted by  l lo l labangh ctal. (4). 

The Measurement of Detergency 
In  evaluat ing the effect of sodimn earboxymethyl  

cellulose on synthetic  detergent  systems, our  work 
largely has been confined to the exper imental  launder-  
ing of cotton fabrics.  Fo r  sat isfactory launder ing 
such fabrics  require highly effective detergents  and 
therefore  make excellent test material .  I t  is our  belief 
that  detergency with reference to cottons may  be con- 
sidered in two phases. One--soi l  r emova l - -app l i e s  to 
the capaci ty  of a detergent  solution to remove soil 
f rom a s tandard ly  soiled f ab r i c ;  the o ther- -whi teness  
re tent ion-- involves  the capaci ty  of the solution to 
suspend a colloidal soil and  prevent  its deposition 
upon an unsoiled s tandard  fabr ic  (5).  

The l abora to ry  methods used in determining the 
detergency data  repor ted  herein evaluate independ- 
ent ly these two characteristics. They have not  previ- 
ously been publ ished and accordingly are given in 
full  in this section. 

Pretveatment of Cotton Fabrics. Pr ior  to use for 
detergency studies it is necessary to p re t r ea t  most 
cotton fabr ics  so as to remove the sizing or finish and 
to shrink the material .  

In  our work 14 pieces of a s tandard  muslin ~ 36 in. x 
54 in. are definished in a commercial  monel metal  wash 
wheel (24 in. x 34 in.) by  the procedure  indicated in 
Table I, using throughout  water  softened to below one 

1 Indian Head muslin (permanent finish) count 53 x 47, 5.15 oz. per 
sq. yd., manufmctured by Nashua Mfg. Co., 40 Worth St., N. Y. 13, N. Y. 


