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Report of the Moisture Committee 
BY W. H.  IRWIN,  CHAIRMAN 

T the 1927 May meet ing ,  the  
Mois tu re  Commit tee  w a s  
asked to cont inue the  s tudy  

made the prev ious  yea r  of  the  oven 
method,  us ing  a j acke ted  oven wi th  
a g lycer in  solut ion in the  j acke t  
and  e lect r ica l ly  heated,  and  also 
the  K i n g m a n  Dis t i l l a t ion  Method 
a f t e r  mod i fy ing ,  as sugges ted  in 
the  prev ious  r epo r t  of the  Com- 
mit tee .  

I t  was decided to send out  six 
samples  to the  member s  of the  
Commit tee  for  the  moi s tu re  deter-  
m i n a t i o n  us ing  the K i n g m a n  Dis- 
t i l l a t ion  Method as modified. The 
resu l t s  ob ta ined  on the  f irst  two 
samples,  a f t e r  the  f irst  modifica- 
t ion of the  method,  were  not  sa t i s -  
factory' ,  and the  method,  as finally 
modified, is as follows and was  ap- 
pl ied to the  las t  four  samples  sent  
out  : 

K i n g m a n  D i s t i l l a t i o n  M e t h o d  
(Modi f i ed)  fo r  Co t ton  Seed  

Meal ,  Cake,  etc. ( F o r  
M o i s t u r e  Only )  

A p p a r a t u s  : 
Ki ngman  Dis t i l l a t ion  A p p a r a t u s  

as  shown in sketch. The a p p a r a t u s  
should be tho rough ly  cleaned wi th  
c leaning solut ion before  using.  
Fol low by wash ing  in alcohol and 
d r y i n g  in an oven. 

R e a g e n t s  : 
Acety lene  t e t r ach lo r ide .  Benzol. 

D e t e r m i n a t i o n  : 
Weigh  40 g r a m s  of the  sample  

into a 500 cc. E r l e n m e y e r  flask. 
Add  125 cc. of acetylene te t rachlo-  
r ide  to the  sample  in the  d is t i l la -  
t ion flask, connect  w i th  K i n g m a n  
Dis t i l l a t ion  tube  and condenser  and 
dis t i l  as fo l lows:  

Hea t  wi th  a Bunsen flame about  
1 inch to 11~ inch h igh  placed so 
t h a t  the  flame s t r ikes  the  gauze 
p ro t ec t i ng  the  flask. A the rmom-  
e te r  ca l ib ra t ed  a t  each degree  
should pass  t h rough  the s topper  of 
the  E r l e n m e y e r  flask wi th  i ts  bulb 
above the  l iquid.  When  the tem- 
p e r a t u r e  r i ses  to about  135~ t ake  
t e m p e r a t u r e  r ead ings  a t  o n e  
minu t e  in te rva l s  us ing  a watch  for  
accura te  t iming .  Draw off the sol- 
vent  f rom t ime  to t ime when the  
K i n g m a n  tube  ge t s  too full.  When  
th ree  successive t e m p e r a t u r e  read-  
ings  a t  one minu t e  in te rva ls  show 
the same t empe ra tu r e ,  shut  off the  
flame and allow the  appa ra tus  to 
cool. The cons tan t  boi l ing tem- 
p e r a t u r e  is about  142~ and 
should be reached in 30 minu tes  
a f t e r  hea t ing  is begun. A l i t t le  
p rac t ice  and observa t ion  will en- 
able the  ope ra to r  to judge  the 
p rope r  amount  of hea t  necessary  
to finish the  d is t i l l a t ion  in tha t  
t ime.  

I f  the  d i s t i l l a t ion  is ca r r i ed  on 
proper ly ,  the  w a t e r  in the  collect- 
ing  tube  will  r ema in  cool enough 
so t h a t  t he re  is no danger  of i ts  
r ed i s t i l l ing .  

A f t e r  the  a p p a r a t u s  has  cooled, 
wash  down the condenser  and con- 
nec t ing  tube into the  g r a d u a t e d  
tube  of  the  a p p a r a t u s  wi th  a l i t t le  
benzol, push ing  down any drops  of 
w a t e r  adhe r ing  to the  upper  p a r t  
of the  condenser  tube  wi th  a cop- 
per  wi re  wi th  a loop on the end. 
When  the  w a t e r  has  set t led com- 
pletely,  r ead  the  column of water ,  
m a k i n g  due al lowance for  men- 
iscus, and  calculate  the  percentage .  

The compila t ion of resul t s  given 
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below shows the resul t s  obtained 
by the  several  members  of the  
Commit tee  : 

A.. O. C. ~. C O - O P E R A T I V E  CHECK M E A L  

Kingman 
1 2 

C. H. Oox, Barrow-Agee Lab's . . . . .  9.37 11.62 
N. C. Hammer, ,So.uthwestern Lab's. 9 . 7 5  11.00 
W. D. Hutchins, Southern Cotton 

O.il Co . . . . . . . . . . . . . . . . . . . . . . .  10.52 ]3.12 
C. P. Long, Globe Soap Co . . . . . . . . . .  9 .31  11.37 
M. L. hSheely, Armour Soap Works.. 9 .62  12.16 
E. H. Teneat, International rSugar 

Feed Co . . . . . . . . . . . . . . . . . . . . . . .  8 .47  10.50 
J. J. Vollertsen, Al~mour & Co . . . . . . .  9 . 3 8  11.48 
~V. ,I~I. :Irwin, S.wi~t & Company . . . . .  9.32 ]1.75 

Maximum . . . . . . . . . . . . . . . . . . . . . . .  19.52 13.12 
Minimmn . . . . . . . . . . . . . . . . . . . . . . . .  8 . 4 7  10.50 
Average . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 4 9  ]1.62 

A rev iew of these resul ts  indi- 
cates t ha t  the modificat ion b rought  
the resul t s  in be t t e r  ag reemen t  
than  the resul ts  repor ted  the pre-  
vious year  and also be t t e r  than  the 
resul ts  obtained on samples  No. 1 
and No. 2 of  1927-28 co-operat ive 
work. I t  should be noted tha t  the 
K ingman  mois ture  resul t s  a re  
somewhat  h ighe r  than  the  oven 
method figures, which is probably 
caused by a s l ight  des t ruc t ive  dis- 
t i l la t ion at  the t e m p e r a t u r e  of the 
solvent, 142~ The Commit tee  
does not  feel  tha t  i t  would be prac- 
tical to use a d is t i l la t ion method 
except in special cases. 

J a c k e t e d  O v e n  : 
The same six samples were  sent 

to s ix teen Swi f t  & Company labora- 
tor ies  for  the  mois tu re  deter-  
mina t ion  using the S tandard  Jack-  
eted Oven (see sketch) and the 
fol lowing method:  

Mois tu re  and Vola t i l e  fo r  Cot ton  
Seed Cake,  Meal ,  Meats,  etc. 

Using the  S t anda rd  J a c k e t e d  
Oven 

A p p a r a t u s  : 
1. Balance  accurate  to one mill i-  

gram.  

2. Official a luminum mois tu re  
dish wi th  cover, dimensions 2 
inches outside diameter--S/4 inch 

R E S U L T S ,  1927-28 

Distillation Method 
3 4 5 

9.35 9.12 9.62 
9.13 8.89 9.75 

9.00 9.06 
9.52 9.48 
9.87 8.68 

9.25 9.08 
9.50 9.19 
9.38 9.19 

9.87 9.48 
9.00 8.68 
9.38 9.09 

6 
9.75 

10.25 

9.~9 10.12 
10.14 10.75 
9.31 10.56 

9.38 9.96 
9.42 9.47 
9.75 ]0.50 

10.14 10.75 
9.29 9.47 
9.58 10.17 

h igh  when completely covered. 
3. S tandard  Oven (or equiva-  

lent ) .  See sketch. 
A double walled oven conta in ing  

a g lycer in  solut ion in the j acke t ;  
th is  oven suppor ted  on an angle  
i ron base equipped wi th  electr ic  
space hea t ing  uni ts  fo r  hea t ing  the  
g lycer in  solution. 

The  jacket  of the  oven is so con- 
s t ruc ted  tha t  the glycer in  solution 
fills not  only the side walls and 
bot tom but  also covers the  top 
inner  wall to a depth of about  one 
inch. The door is well insulated by 
means of asbestos or  other  sui table  
insu la t ing  ma te r i a l  and is equipped 
wi th  a ven t i l a t ing  shut ter .  All the 
seams of the oven are  brazed. 

D e t e r m i n a t i o n :  
Weigh five g r a m s  of  the well 

mixed sample in to  a t a r red  alumi-  
num mois ture  box. Place the  
sample in the s tandard  oven and 
heat  for  five hours  at a t empera-  
ture  of  101~ At  the  expira t ion  of 
five hours, remove  the box f r o m  
the oven, cover immediately,  and 
cool in a desiccator.  Weigh as soon 
as cool (wi th in  30 minu tes ) .  

Loss in we igh t  divided by 5, 
t imes  100 ~ percentage  mois ture .  
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N o t e  : 
The calcium chloride in the de- 

siccators mus t  be changed fre-  
quent ly  in order  to insure  a dry 
atmosphere.  The samples mus t  be 
weighed back promptly or an in- 
crease in weight  may occur in the 
desiccator. 

The resul ts  given in the compi- 
lat ion below, in  the opinion of the 
Committee,  are remarkably  good 
and are very much on the same 
order as were reported on last  

which ovens of var ious types were 
used, shows a max imum range of 
4.35%, a m i n i m u m  of 1.48%, with 
an average range  of 2.67%. 

The max imum range  of the co- 
operative work sent  out by the 
Moisture Committee, in which the 
jacketed oven was used, was 0.51%, 
the m i n i m u m  0.29%, and the aver- 
age 0.40%. 

The Committee has been in 
touch with several chemical supply 
houses wi th  a view of ge t t ing  

year ' s  co-operative work:  ovens, of the type used in the co- 

.4. O. C. ~. Co-Operative Samples of Cottonseed Meal, Numbers 1 to 6, for Moisture 
Determinations, Swift  ~ Company Labo~ator~cs, Using Su2ift (~. Company 

Standard Jacketed Glycerin Oven, Temperature 101~ 

L.~:boratory No. 1 No.  2 No. 3 No. 4 No.  5 No. 6 

1 . . . . . . . . . . . . . . . .  7.69 10.22 ~.9[) 8.70 !).26 9.70 
2 . . . . . . . . . . . . . . . .  7.70 10.22 9 00" 8.72 9.05 9.52 
3 . . . . . . . . . . . . . . . .  7.83 10.3'd 8.86 8.58 !).05 9.67 
4 . . . . . . . . . . . . . . . .  7.83 10.30 8.98 8.70 9.29 9.60 
5 . . . . . . . . . . . . . . . .  7.96 10.33 8.76 8 A 8  9.33 9.66 
6 . . . . . . . . . . . . . . . .  7.83 10.~5 8.90 8 64 !).18 9.45 
7 . . . . . . . . . . . . . . . .  8.09 10.5~; 8.91 8.(3!) 9.35 9.(36 
8 . . . . . . . . . . . . . . . .  7.7:~ t0 .29  8 82 8.55 .().24 9.40 
9 . . . . . . . . . . . . . . . .  7.88 10.33 8.81 8.56 9.05 9.52 

10 . . . . . . . . . . . . . . . .  7.93 10.22 *S.4!) S 50 8 .9 l  9.33 
11 . . . . . . . . . . . . . . . .  7.94 10.11 8.74 8.48 9.16 9.59 
12 . . . . . . . . . . . . . . .  . 8.01 10 45 8 6:} 8.44 9.09 9.47 
13 . . . . . . . . . . . . . . . .  8.o5 10.43 8.D0 8.63 9.24 9.54 
14 . . . . . . . . . . . . . . . .  7 .~ )  10.3.5 '~ D3 8.73 9.15 9.71 
15 . . . . . . . . . . . . . . . .  8.07 10.53 8.92 8.69 9.42 9.77 
16 . . . . . . . . . . . . . . . .  7.7o 10 20 S (;7 8.45 9.00 9.30 
M a x h n u m  . . . .  : . . . .  8.09 1(;.53 !).()0 8.73 9.42 9.77 
M i n i m u m  . . . . . . . . . .  7.6!) 10 11 8.(;7 8.44 8.91 9.30 
A v e r a g e  . . . . . . . . . . .  7.88 10.:~2 88:~ 8 5 8  9.15 9.57 

* Not included in maximum, minimum or average. 

All of the above samples were 
dried for a period of five hours.  
Since there  is some object ion of- 
fered to the length of t ime re- 
quired, the same six samples were 
dried for  periods of two, three, 
four  and five hours. The three  hour  
d ry ing  t ime gave resul ts  which 
were very close to the five-hour 
period, the average difference be- 
ing only .06%. 

An examina t ion  of the check 
meal mois ture  resul ts  on the first 
twen ty- four  Smalley Founda t ion  
samples for  the season 1927-28, in 

operative work this  year, bui l t  at 
a reasonable figure and has assur-  
ances tha t  bids and possibly speci- 
men ovens will be in the hands of 
the Committee pr ior  to the May 
Meeting of the Society. I t  is hoped 
to have one or more ovens at the 
May Meet ing for inspection. 

The Committee feels tha t  the co- 
operat ive work w a r r a n t s  the fol- 
lowing recommendat ions  : 

1. Tha t  a jacketed oven of the 
type shown in the sketch be 
adopted as s tandard.  

2. Tha t  the mois ture  method us- 
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ing the s tandard  jacketed oven be 
adopted and the drying time be 
fixed at  three hours. 

3. That  the Kingman Distil la- 
tion Method be suggested for  use 
in special cases where, for  any 
reason, a disti l lation moisture 
method appears advisable. 
Moisture Committee, A. O. C. S.: 

W. H. Irwin, Chairman, 
C. H. Cox, 
N. C. Hamner,  
W. D. Hutchins, 
C. P. Long, 
M. L. Sheely, 
E. H. Tenent, 
J. J. Vollertsen. 

Report of Committee on Revision of 
Methods of Analysis 

T 
HIS Committee was ap- 

pointed to el iminate from 
our Methods all reference 

to Trading  Rules, leaving merely 
a description of procedure, and to 
simplify the wording where possi- 
ble. I ts  duties were merely edi- 
torial  and no changes in procedure 
are made by this Committee. The 
object of this  work was to put the 
Methods into such shape that  they 
could be adopted and recommended 
by the American Chemical Society 
for universal use by all chemists 
concerned with analyses of any 
kind where these Methods will ap- 
ply, even though such chemists are 
not concerned with cottonseed 
products or In ters ta te  Rules. 

Our present  Methods for  1927-28 
have been thus revised and sample 
copies printed.  Suggestions for 
improvement will be welcomed. A 
few changes in procedure will un- 
doubtedly be made at our 1928 
meeting, a f te r  which it is pro- 
posed to have the complete, up-to- 
date Methods repr inted in pam- 
phlet form, as the official Methods 
of this Society, omit t ing the In- 
te rs ta te  Rule numbering.  They 
will then be obtainable from our 

Secretary at a very small charge. 
While Rules 260, 261, 262, 263 

and 264 in Chapter XI I  have been 
printed with the sample copies as 
a mat ter  of convenience, it  is not 
intended to include these in the 
final edition, as they relate only to 
settlements of t rades,  specifying 
which refining test  to report,  etc., 
and they can be found in the In- 
te rs ta te  Rule Book by those who 
need them. 

The In ters ta te  will doubtless 
continue to include our Methods 
in i ts annual Rule Book for con- 
venience. 

I t  has been suggested that  we 
should also have the "Standard  
Methods for  the Sampling and 
Analysis  of Commercial Fa t s  and 
Oils" of the American Chemical 
Society, pr inted in the same pam- 
phlet as our present  rules, for 
these are also official Methods of 
this  Society, as well as of the 
American Chemical Society. These 
will be included if  the Society so 
directs. 

E. R. BARROW 
W. H. IRWIN 
C. B. CLUFF, Chairman. 


