
Meal Settlings Damage Crude Oil 
E x h a u s t i v e  Tes t s  S h o w  A d v a n t a g e s  G a i n e d  
b y  R e m o v a l  of  A l l  F o r e i g n  M a t t e r  

By EDWARD R. BARROW*I 

T 
HE suddenness with which 
the cottonseed oil indust ry  
has been confronted with 

the new condit ions:~ollowing the 
recent changes in the t~ading rules 
placing a premium on "bet ter  than 
prime" crude oil has aroused the 
operators to possibil i t ies never 
dreamed of before. I t  is rapidly 
changing the a t t i tude  of oil millers 
toward the production of the i r  chief 
commodity. Former ly  there had 
been no incentive to produce bet ter  
grades of crude oil. In fact  the 
quali ty of the oil has been thought  
by most oil millers to be something 
beyond their  cont ro l - -something 
"preordained" as it  were. Fre-  
quently ih the past  there has been 
blending of "choice" or "pr ime" 
grades with "off" quali ty to produce 
a mixture  tha t  would pass the re- 
quirements for prime oil using the 
superior  quali ty product on which 
there was no premium to improve 
the quality of the infer.ior, which 
was subject  to penalty for  its deft- 
ciency. Smar t  practice, of course. 

I t  has been hinted that  meal 
set t l ings were occasionally added 
to crude oil, provided the refining 
loss was less than 9.0%, the differ- 
ence in value of the two commodi- 
ties furnishing the inducement for  
such questionable practice. I t  is 
a well established fact  that  all 
crude oil contains an appreciable 
amount of meal or meats which 
oozes out from the presses. These 
impuri t ies  flow out with the oil and 
carry  with them from seven to ten 
per cent of moisture.  Under the 
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presses is located a set t l ing trough 
or tank through which the oil is 
made to travel  from two to three 
times the length of the t rough by 
means of baffle part i t ions,  passing 
finally through an overflow outlet 
into a set t l ing tank holding the pro- 
duction of a twelve hour watch or 
twenty-four hour run. Theoretical- 
ly the l ight suspended mat te r  
termed "set t l ings" is supposed to 
settle out, although the oil is almost 
constantly in motion. The result  
is tha t  large quanti t ies of moist  
mealy mat te r  are pumped to the 
storage tank when the set t l ing 
tanks are emptied. The practice of 
cleaning set t l ing t roughs and tanks 
varies in different mills. In some 
they are cleaned frequently, a f te r  
every watch, in others daily, and 
in others this foul smelling, fer-  
meriting mass is allowed to remain 
throughout the week. 

When loading tank cars it  is the 
usual custom to pump from the 
bottom of tanks;  and to make sure 
that  set t l ings are evenly distr ib-  
uted, a i r  is usually blown through 
the suction line, thus ag i ta t ing  the 
put refying mass and exposing the 
ent ire  contents of the tank to its 
contamination. Then the tank car  
is loaded. What  happens to the 
set t l ings? Do they remain in sus- 
pension? Just  as they settled out 
in the s torage tank so they will be 
found on the bottom and the ends 
of the car  a week or ten days la ter  
when the tank reaches destination. 
The constant jol t ing and je rk ing  of 
cars in t r ans i t  and on switch tracks 
tends to throw most of the set t l ings 
to the ends, but where considerable 
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se t t l i ngs  a re  p r e sen t  a l ayer  also 
fo rms  along the bo t tom of the  t ank  
and under  the  dome. 

Along  comes the  Official Sample r  
wi th  "a  t r i e r  of u n i f o r m  d i a m e t e r  
of two inches"  exact ly  in accord 
with  the  rules.  He lowers  i t  s lowly 
into the  oil unt i l  i t  reaches  the  
bottom. The depth  of the  oil in 
the t ank  car  is a p p r o x i m a t e l y  75 
inches. Let  us assume the re  is a 
3A-inch layer  of s e t t l i ngs  on the  
bot tom of the  t a n k - - t h i s  th ree-  
four th  (3A) inch r ep re sen t s  then  
1.0% of  the  75 inches of sample  
drawn.  The sample  conta ins  then  
1.0% of meal  se t t l ings  i f  d r a w n  
proper ly .  But  did  you ever  consid-  
er the  re la t ion  of one inch on the  
bot tom of the  t ank  to the  to ta l  cu- 
bical contents  of the  en t i r e  t a n k ?  

I t  is bu t  one-quar te r  of one per  
cent, app rox ima te ly .  There fo re ,  a 
~ - i n c h  layer  of  se t t l ings  on the  
bot tom of the  t ank  r ep re sen t s  1.0% 
of the  sample,  w he re a s  i t  is  in rea l -  
i ty  less than  two- ten ths  pe r  cent  
of the  en t i r e  contents .  Is  i t  any  
wonder  then  t ha t  loading  and des- 
t ina t ion  samples  f r equen t ly  don ' t  
ag ree  ? 

Now wha t  becomes of the  sample  
when d rawn?  Le t  us a ssume tha t  
i t  is analyzed immed ia t e ly  by  the  
buyer,  and i f  the  sel ler  acts  p romp t -  
[y, is ana lyzed  w i th in  th ree  or  fou r  
days  by his  chemist .  The  se t t l i ngs  
are  present .  W h a t  is the  r e su l t ?  
The loss is not  inc reased  1.0% cor- 
r e spond ing  to th i s  pe r  cent  of set-  
t l ings  present ,  bu t  f rom F O U R  to 
S E V E N  t imes  the  ac tua l  amoun t  

SAMPLER 
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OF TAN K 

= 1% oF SAHPLE 

Graphic representation of exaggerated effect upon standard sample of a small 
percentage of meal in the bottom of a tank car of oil 
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presen t  accord ing  to  the  a u t h o r i t y  
of some of t he  ab les t  re f iners  and  
chemis t s  in the  bus iness  and 
backed by  loads of  expe r imen ta l  
data .  

On the  o ther  hand  let  us a ssume 
tha t  the  sel ler  fa i l s  to act  p rompt -  
ly when notified of the  c la im of the  
buyer .  P e r h a p s  t he re  is qu ibb l ing  
over  the  select ion of  the  chemis t  
or  some o ther  technica l i ty .  The  
sample  reposes  in a comfor t ab ly  
wa rm place in the  l a b o r a t o r y  or  of- 
rice. A f t e r  severa l  weeks de lay  
word comes to send the sample  to  
the  chemis t .  W h a t  is the  r e su l t ?  
The  f r ee  f a t t y  ac id  has  gone up i r e -  
m e n d o u s l y - - t h e r e  is  a b ig  inc rease  
in ref ining loss and the color is 
severa l  po in ts  da rker ,  and all on ac- 
count  of  a l i t t l e  messy  meal  set-  
t l ings ,  t h a t  should not  have been 
p resen t  in the  f i rs t  place. In  these  
"p roh ib i t ous"  t imes  every  one 
knows the  effect of  yeas t  in "home-  
brew."  The meal  se t t l ings ,  a lways  
con ta in ing  wa te r ,  which  is al lowed 
to find i ts  way  into pure ,  clean cot- 
tonseed oil p e r f o r m s  the  same hum- 
ble role as  the  yeas t  in "home-  
brew,"  except  t h a t  t h e  only "k ick"  
in i t  is a g a i n s t  the  one who allows 
i t  to happen,  and pe rhaps  the  poor  
chemist .  

I f  you doubt  w h a t  happens  when 
meal and  moi s tu re  a re  present ,  j u s t  
t r y  the  expe r imen t  of  mo i s t en ing  a 
ha l f  t umb le r  of good sound mea t s  
or  meal  w i th  w a t e r  and set  in a 
nice w a r m  place fo r  a week or  t en  
days.  R E S U L T :  - -  " A t t a r  of 
R o s e s " - - n o t  much ! 

Crude  cot tonseed oil " f r ee  f r o m  
w a t e r  and  s e t t l i ngs "  as  now pro-  
duced does not  exis t ,  and  ye t  t he  
buyer  knows t h a t  t he  sel ler  pays  
the  pena l t y  fo r  his  fol ly  or  negl i -  
gence and ve ry  cha r i t ab ly  does no t  
enforce  th i s  p rov i s ion  of the  rules .  

Crude  cot tonseed oil is a pe r i sh -  
able commodi ty .  When  f r ee  f rom 

moi s tu re  and se t t l ings  i t  can be 
safe ly  s to red  and will  undergo  ve ry  
l i t t le  change  fo r  an indefini te  t ime.  
Besides  f ree  f a t t y  acid, i t  con ta ins  
ce r t a in  muci lag inous ,  res inous ,  al-  
buminoid  m a t t e r s  which  undergo  
changes  t ha t  b r eak  down the  neu-  
t ra l  oil and increase  the  f ree  f a t t y  
acid content .  F o r  th i s  reason  i t  i s  
never  adv i sab le  to s tore  c rude  oiI 
as such fo r  long, ex tended  per iods .  

As  a l r eady  poin ted  out  and era- 
phasized,  the  presence  of m o i s t u r e  
and se t t l i ngs  acts  as an acce le ra to r  
to these  changes,  and  wi th  favor -  
able t e m p e r a t u r e  condi t ions  the  in-  
crease  in f a t t y  acid  and re f in ing  
loss is  somet imes  ve ry  rap id .  

In  o rde r  to ob ta in  da t a  on t h e  
de t e r i o r a t i on  of  c rude  oil and  t h e  
effect of  m o i s t u r e  and se t t l i ngs  
upon i t s  keep ing  qual i t ies ,  th i s  lab-  
o r a t o r y  conducted a seyies of ex- 
pe r imen t s  us ing  clear,  well  se t t l ed  
oil as the  basis,  and  por t ions  of  t h e  
same oil to which  were  added d i f -  
f e r en t  amoun t s  of  mois t  co t ton  
seed meal  and  all of  t he  samples  
s to red  under  ident ica l  condi t ions ,  
wi th  the  ana lys i s  of  each sample  
be ing  made every  week. The  re-  
sul ts  a r e  so obvious t h a t  ex tended  
comment  is unnecessa ry  and  as  a 
p rac t ica l  i l l u s t r a t ion  of  the  effect 
of meal  s e t t l i ngs  upon c rude  oil 
should convince the  mos t  skept ical .  
Carefu l  s tudy  of these  tab les  will  
prove in t e res t ing .  

M O R A L  : - - K e e p  meal  s e t t l i ngs  
out  of c rude  oil!  

W i l l  Buy 
Oily or  G r e a s y  W a s t e  Ma te r i a l s  

( F u l l e r s '  E a r t h ;  Re jec ted  Seeds  Or 
Beans  ; Oil Cake ; e tc ) ,  P r e f e r a b l y  
c o n t a i n i n g  Coconut or  P a l m  Ker -  
nel Oil, An ima l  F a t  or  Tallow. 

A d d r e s s :  Box D14, 
OIL  & F A T  I N D U S T R I E S  
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F i r s t  Se r ies  of T e s t s  to  D e t e r m i n e  t h e  K e e p i n g  Q u a l i t y  of W e l l  S e t t l e d  Crude  C o t t o n s e e d  0 i l  
a n d  t h e  Ef fec t  of  De f in i t e  A m o u n t s  of  " 8 e t t l i n g s "  U p o n  t h e  F r e e  F a t t y  Ac id  C,Qntent. 

Ef fec t  of  Mea l  S e t t l i n g s  on F. F.  A. C o n t e n t  of C r u d e  C o t t o n s e e d  0 U  

S a m p l e  No. 1 S a m o l e  No. 2 S a m p l e  No, 3 S a m p l e  :No. 4 S a m p l e  No. 5 
2% 2% 2% 2% 2% 

S e t t l e d  Mea l  S e t t l e d  Mea l  S e t t l e d  Mea l  S e t t l e d  Mea l  Set, t l ed  Mea l  
041 A d d e d  0 i l  A d d e d  0 i l  Added  0 i l  Added  O'il A d d e d  

F . F . A . F . F . A . F . F . A . F . F . A . F . F . A . F . l O . A . F . P . A . F . F . A . F . F . A . F . F . A .  
% % % % % % % % % % 

A t  s t a r t  . . . . . . . . . .  4.90 4.90 9.00 9.00 15.00 15.00, 20.70. 20.70 23.00 2 3 . 0 0  
1 s t  week  . . . . . . . . . .  4.80 4.80 9 .20  8.90 16.80 16.40 21.40 20.50 2 3 . 1 0  22.00 
2nd  week . . . . . . . . . .  4.90 5.10 9.20 9.60 16.80, 1,6.80 21.40 21.00 23.10 22.40 
3 rd  weck . . . . . . . . . .  4 .90 8.20 9.30 11.50' 17.00 20.40 21.50 27.00 23.10 25.60 
4 t h  week . . . . . . . . . .  5.00 12.90 9 .30  16.30 17.00 22.80 21.'50 32.50 23.20 32.20 
5 t h  week . . . . . . . . . .  5.00 15.50 9.3,0 19.50 17.00 25 .00  21.50 34 .20  23.10 38.50 
6 t h  week . . . . . . . . . .  5.10 18.00 9.40 24 .00  17.10 28.50 21,60 39.50 23 .50  42.00 
7 t h  week . . . . . . . . . .  5.10 19,40 9.40 26.20 17.10 30.00 21 .70  41 .00  23.30 44.00 
8 t h  week . . . . . . . . . .  5.10 21.20 9 .40  27.50 17.20 31,00 21.70 42.00 23 .60  45.50 
9 t h  week . . . . . . . . . .  5.20 23.00 9.50 30.00 17.40 32.50 21.70 42.50 23 .90  46.70 
M a x i m u m  h m r e a s e  
of F . F . A  . . . . . . . . . . . .  30 18.00 .50 21.00 2.40 17.50 1.00 21.80 .90 23:70 

Second  S~,ries o f  T e s t s  to  D e t e r m l n e  the  K e e p i n g  Q u a l i t y  of W'ell  S e t t l e d  C r u d e  Oi l  a n d  t he  
Effect  of Def in i t e  A m o u n t s  of " S e t t l i n g s  ~' U p o n  F r e e  F a t t y  Acid,  R e f i n i n g  Loss  a n d  Co lo r  

Se t t l ed  S a m p l e  
F .F .A.  Loss  Re d  

% % 
F i r s t  S a m p l ~ F . F . A .  ? to 3 per  cent .  
A t  s t a r t  . . . . . . . . . . . .  2.60 9.00 6.8 
1s t  week . . . . . . . . . . .  2.C0 8.75 7.2 
2 n d  week . . . . . . . . . . .  2.('5 9.05 7.6 
3rd  week . . . . . . . . . . .  2.65 9.60 8.7 
4 t h  week . . . . . . . . . . .  2.65 9.45 8.4 
5 t h  week . . . . . . . . . . .  2.65 10.60 8.7 
S e c o n d  S a m p l e  F .F .A .  3 to 4 ~er  vent .  
&t s t a r t  . . . . . . . . . . . .  3.75 12.45 9.4 
1st  we k . . . "  . . . . . . . .  3.7~ 12.05 9.5 
2rid week . . . . . . . . . . .  3.80 13.15 9.3 
.3rd week . . . . . . . . . . .  3.80 13.30 10.0 
4,th week . . . . . . . . . . .  3.~0 14.25 10.0 
5Vh week . . . . . . . . . . .  3.80 15.00 10.4 
T h i r d  S amp le - - -F .F .A .  4 to 5 ~er ce~t. 
A t  s t a r t  . . . . . . . . . . . .  4.75 14.85 10.2 
1s t  week . . . . . . . . . . .  4 .70 15.30 10~6 
2 n d  week . . . . . . . . . . .  4.75 14.80' 11.3 
3 rd  week . . . . . . . . . . .  4.80 15.00 11.4 
4 t h  week . . . . . . . . . . .  4.75 15.70 11.8 
5 t h  week . . . . . . . . . . .  4 .90 16.90 11.7 
l~ourth ~ a m p ~ e - - F . F . A .  5 to 6 pe r  vent .  
A t  s t a r t  . . . . . . . . . . . .  5.~0, 18.20 12.0 
1s t  week . . . . . . . . . . .  5.60 17.50 12.7 
2nd  week . . . . . . . . . . .  5.65 17.35 1~.0 
3rd  week . . . . . . . . . . .  5.70 18.70 1 3 . 4  
4 t h  week . . . . . . . . . . .  5.70 17.60 14.2 
5 t h  week . . . . . . . . . . .  5.70 17.40 13.3 
F i f t h  S a m p l e - - F . F . A .  6 to 7 per  e~nt. 
A t  s t a r t  . . . . . . . . . . . .  6.65 21.10 13.5 
1s t  week . . . . . . . . . . .  6.65 22.45 16.0 
2 n d  week . . . . . . . . . . .  6.70 21.10 14.1 
3 r d  week . . . . . . . . . . .  6.70 22.00 15.3 
4 t h  week . . . . . . . . . . .  6.80 24.35 13.6 
5 t h  week . . . . . . . . . . .  6 .90 21 .80  14.4 
S i x t h  S a n u p l e - - F . F . A .  7 to 8 ~er  ~ $ .  
A,t s t a r t  . . . . . . . .  : . . .  7 .60 22.15 21.2 
1s t  week . . . . . . . . . . .  7.60 24.85 24.5 
2 n d  week . . . . . . . . . . .  7.65 24 .25  21.0 
3 rd  week . . . . . . . . . . .  7 .70 24.75 23.4 
4 t h  week . . . . . . . . . . .  7 .70 25.60 22.5 
5 th  week . . . . . .  : . . . .  7.90 24.85 22.0 
S e v e n t h  Sam~� le--F.F.A.  8 to 9 p e r  ovt .  
A t  s t a r t  . . . . . . .  : . . . .  8.70 24.15 21.5 
1s t  week . . . . . . . . . . .  8.60 25 .70  21.5 
2 n d  week . . . . . . . . . . .  8.60 25.60 20.0 
3 rd  week . . . . . . . . . . .  8.70 25.55 22.0 
4 t h  week . . . . . . . . . . .  8.80 27 .25  22.0 
5 t h  week . . . . . . . . . . .  8 .90 25.75 24.0 
E~gh th  S w m p l e - - F . F . A .  9 to 10 per  cent .  
A t  s t a r t  . . . . . . . . . . . .  9.45 27.00 27.0 
1 s t  week . . . . . . . . . . .  9.45 28.20 29.5 
2 n d  week . . . . . . . . . . .  9 .40 27.20 30.0 
3 r d  week  . . . . . . . . . . .  9.'50 26.90 34.0 
4 t h  week . . . . . . . . . . .  9.60 28 ,60  31.0 
5 t h  week . . . . . . . . . . .  9 .80 27.45 31.0 

S a m p l e  
to w h i c h  1.5% 

Mea l  h a s  been added  
,F.F.A. L o s s  Red  

% % 

2.65 10.05 7".5 
2 .90  9'.9:5 9.0 
3.30 10.85 10.2 
3.60 11.40 10.8, 
4.00 12.85 9.7 
4.95 16.60 9.6 

3.75 14.00 9.4 
3.95 12.60 11.0 
4 .25  13.00 10.5 
4 .80  15.25 10.9 
5.30 16.10' 10.6 
6.60 18.55 12.1 

4.75 15.60 11.0 
4.85 15.90, 11.8 
5.20 16.95 12.2 
5.85 20.15 12.2 
6.50 21.35 13.0 
7.30 21.75 15.4 

5.60 18.45 12.3 
5 .75  19.55 14.8 
6.10 20.15 14.3 
7.10 24.00 16.0 
7.80 25.95 16.0 
6.50 24.60 15.5 

~6.60 21.90 14.0 
6.80 24.45 16.0 
7 .30  24:45 15.8 
8.40 27.60 16.8 

10.00 32.25 16.4 
11.80 34 .35  15.7 

7.50 24.00 22.2 
7.70 28 .90  27.0 
8.10 28.90 26.0 
8.80 29.95 28.0 
9.60 29.55 30.0 

10.80 30.50 30.0 

8.45 25.80 23,0 
9.0'0 29.80 23.0 
9.40 29.50 24.2 

10.20 31.05 29.0 
11 .30  35.50 28.0 
12.75 35,45 28 .0  

9.35 28.50 29.0 
9 .69  30.20 33 .9  
9.90 30.60 33.0 

10.60 32.35 40.0 
11.60 34.45 38.0 
13.20 35.20 45.0 

S a m p l e  
:to w h i c h  3.0% 

Meal  h a s  been a d d e d  
F .F .A.  Loss  Red  

% % 

2.65 12.00 8.4 
3.00 12.80 10.5 
3.70 13.60 10.6 
4 .70  15.05 11.0 
5.20 17.05 11.2 
6.10 20.80 10.8 

3,75 14.40 11.0 
4.00 14.85 11.0 
4.60 17.0'5 10.2 
5.50 19.20 11.1 
6.60 20.85 11.1 
8,00 24.65 11.5 

4,75 16.45 12~3 
4,90 16.9.5 13.2 
'5,40 18.50 13.1 
6,40 21.55 13.0 
7,50 23.45 14.5 
9 ,00  26.30 15.1 

5.60 1.9.50 13.4 
5,80 21.40 16.3 
6.35 21.85 14.9 
8,40 27.25 16.2 
9.95 28.10 16.7 
7.30 26.3"5 15.7 

6.50 23,70 14.4 
6.80 25.25 17.5 
7.90 26.55 16.4 
9 .90  31.15 17.2 

12.30 3,5.50 17.7 
14.75 36.35 18.4 

7.40 26.85 25.3 
7.70 29.05 29.0 
8.30 29.30 28.0 
9.40 3,1.40 32.0 

10,40 31.20 32.0 
11.80 31.95 34.0 

8.30 29.20 25.0 
9.00 30.20 26.0 
9.70 30.70 26.0 

10.90 31.80' 30.0 
12.80 36.00 31.0 
16:30 40.75 33.0 

9.20 30.00 30.0 
9.60 31.95 35.0 

10 .20  31 .45  39.0 
11.90 32.50 52.0 
13.80 37,70 50.0 
16 .50  40 .50  54,0 
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