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tube with fresh solution from the appropriate pint reserve
bottle.

5. Procedure:

Weigh out into a 250-ml. beaker 10 grams of the soap to be
tested, using a rough balance (+ +1 gram). Add about 100 ml,
of distilled water and boil to dissolve., When thoroughly dis-
solved add successive portions of powdered lead subacetate
and boil until the soap and salt are completely precipitated, A
little experience will enable one to tell when the soap and salt
are completely precipitated. Usually about 5 grams of dry
powder will be sufficient. Boil until the precipitated soap is
coagulated and the solution is clear. Deeant into a 250-ml.
beaker and wasb out the original beaker onee with about 10
ml. of hot water. Add 1 to 1 C. P. sulfuric acid until the excess
lead is precipitated. This point has been reached when ne
further precipitate is formed on the addition of more H.SO..
Filter into a 400-ml, beaker, add 25 ml. of dichromate solu-
tion, 50 ml. of 1:1 sulfuric acid, and boil vigorously for at
least two minutes.

Pour into a 500-ml. volumetriec flagk, cool under running tap
water, and make up to the mark with distilled water. Mix

well, and pour into a 5%4” comparator tube, to the mark.
Mateh against standard samples by looking through the length
of the solutions at a frosted 75-watt light bulb fastened to a
table. Estimate any glycerol colors falling between two stand-
ard sample colors,
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Thiocyanogen Numbers

A year ago this Committee recommended the adop-
tion of revised constants for the caleulations involved
in the determination of thiocyanogen values. We now
submit the formulae for these caleulations based on
the proposed constants.

The suggested constants were:

Acid Pet. | Todine Valne | Lhi0gyen0geN
LinoleniC....coreneecernsniarcneenanes X 273.7 167.1
Linoleit.....ueevececrronnniseninened Y 181.1 96.7
Oleie . Z 89.9 89.3
Saturated......ccccvirnrnrrecriorennnd 8 0 0

‘When the iodine and the thiocyanogen values are
determined on the fatty acids the ealculations are as
follows :

- When no Linolenic acid is present:

181.1Y + 89.9 % = 100 1.V,
96.7Y + 89.3 Z = 100 T.V.
8 =100— (Y + 2)
Y =1194 I.V.— 1.202 T.V.
Z=2421T.V.— 1203 L.V.
8§ =100 — (Y + %)

‘When Linolenie acid is present:

273.7X 4+ 1811Y 4 89.9Z==1001V,
167.1 X 4 96.7Y + 89.3 Z = 100 T.V.
X+ Y+ Z == 100—S8

X ==1.5902 T.V,—0.1290 1.V. 4 1.3040 S — 130.40
Y ==1.3565 1.V.— 3.2048 T.V, — 1.6423 S -} 164.23
Z ==1.6146 T.V, ~—1.2275 1.V.— 0.6617 8 + 66.17

‘When the iodine and thiocyanogen values are de-
termined on the mixed triglycerides the caleulations
for the hypothetically pure triglycerides are as
follows :

Caleulated from Fatty Acids
Glyceride Pet. i
yeemae ¢ Todine Value Thm‘gﬁ;lé)gen
Linolenin.....c.cooocecvivrevvervennnns X 261.8 159.8
Linolein.. Y 173.3 92.5
L0)7533' FUPUOUOUO ORI Z 86.0 85.5
Saturated and
Unsaponifiable.................... 8 0 0

When no Linolenin is present:

Y =1.246 LV. —1.253 T.V.
Z =2.525 T.V.— 1.348 LV.
S =100 — (Y + 7)

When Linolenin is present:
261.8X 4+ 173.3Y 4+ 86.0Z == 160 L.V,
159.8 X + 92.5°Y 4 85.5Z == 100 T.V,
X+ Y+ == 100—S8
X =1.6610 T.V.—0.1332 1.V. + 1.3056 8 — 130.56
Y =1.4137 1.V.—3.3440 T.V, — 1.6441 § + 164.41
Z=1.6839T.V,— 12805 1.V.—0.66158 + 66.15

These econstants are based on the assumptions that
the addition of thioecyanogen to the fatty acids and
the triglycerides is on a strictly stoichometrical
basis. This relationship has not been definitely proved.
Several samples were analyzed during the past year
in an attempt to show whether or not this relationship
would hold true. The results are shown in the follow-
ing tabulation :

IopINE NO~—FATTY ACIDS

1 2 3 4 5 8

Cottonseed—A........ 112.4 1128 112.7 114.3 112.3 112.5 112.8
Cottonseed—B.......112.3 112.8 113.1 1138.5 112.0 1121 112.8
Soybean.... ...134.2 1335 134.0 1342 1330 1352 134.0
Peanut.. . 99.4 98.7 99.5 99.5 99.7 100.1 99.6
L8533 - T, 1256 132.1 182.2 1319 1330 1317 1311

Average

IopINE NO,~-GLYCERIDES

Cottonseed—A. 107.0 106.9 1085 1085 108.0 108.0 107.8
Cottonseed—B......108.8 107.9 1098 109.0 1095 108.2 1089
Soybean....... ...129.2  129.7 129.7 129.7 130.0 1298 129.6
Peanut.. e 957 94.8 98.0 95.5 97.7 96.3 96.4
(6703 TOPPRTORT, 126.9 127.1 127.9¢ 127.5 1285 127.2 127.0
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SoN. No.—Farry Acips

Cottonseed—A........ 71.5

67.9

69.6

85.6

70.5

80.4

69.1

70.2

69.0

69.8

ScN. No.—GLYCERIDES

Cottonseed—B........ 70.5
Soybean....cureeeien 85.9
Peanut. 71.8
[075) 7 T, 84.0
Cottonseed—A......... 70.2
Cottonseed—B........ 71.1
Soybean.....ccconneenveen 85.2
Peanut...eiiecrennens 71.6
L8715 7 | TR 82.5

OLEIC ACID—FATTY ACIDS

Cottonseed—A........ 27.6
Cottonseed—B........ 25.3
Soybean.....ccoeerenee . 345
Peanut.....oininnen 45.3
(0735 3 T 31.8

OLEIO ACID—GLYCERIDES

Cottonseed—A........ 31.8
Cottonseed—B......., 32.9
Soybean....ccceenreeanuan 37.8
Peanut.....coeevennninens 51.1
(6775 2 VORI, 37.4

68.4
68.5
81.5
67.4

80.7

18.3
22.7
34.5
43.0

32.6

28.5
27.1
30.6
42.2

32.2

67.1

67.5

82.4

68.6

81.5

69.5
71.0
84.6
70.4

83.4

21.3 19.1
234 220
30.0 32.2
44.5 43.1
240 265

22,9 293
222 324
33.2 388
40.9 491
333 388

69.8

69.6

68.6
67.6
82.1
68.9

80.0

23.8
23.7
30.7
425

25.6

277
23.1
321
42.4

28.8

LINOLEIC AOID—FATTY ACIDS

Cottonseed—A........ 48.3
Cottonseed—B........ 49.4
Soybean.....ceeirsunns. 56.9

LINOLEIC ACID—GLYCERIDES

Cottonseed—A......... 45.9
Cottonseed—B........ 46.4
Soybean......cccovveien 54.2
Peanut.....cccceenrveennes 29.9
(745 (T, 54.4

+53.0

51.0

56.5

33.1

60.9

47.4

48.3

59.6

33.5

56.9

51.5

50.7

59.5

32.7

61.0

51.1

52.2

58.3

36.1

57.2

53.6

51.5

58.2

33.5

59.8

48.2

46.9

55.8

30.8

54.5

50.2

50.1

33.9

60.7

48.6
51.9
59.1
85.3

59.8

SATURATED ACIDS—FATTY ACIDS

Cottonseed—A........ 24.1
Cottonseed—B........ 25.3
Soybean....ccvrenrenens 8.6
Peanut...

28.7

26.3

9.0

23.9

15.5

27.2

25.9

10.5

22.8

15.0

27.3
26.5

9.6
23.4

12.7

26.0
26.2
11.1
23.6

18.7

SATURATED ACIDS—GLYCERIDES

Cottonseed—A........ 22.3
Cottonseed—B........ 20.7
Soybean.....cemecenss 8.0
Peanuteceericiinnea. 19.0
CorDuccauniecnneincsnneans 8.2

22.3
24.6

9.8
24.3

10.9

26.0
25.6

8.5
23.0

9.5

22.5
20.7

5.4
20.1

6.1

23.7
25.2

8.8
22.3

11.4

71.3
69.6
71.2
71.4
84.7
85.2
72.7
71.2
81.3
82.9

69.5
69.7
68.2
69.8

'84.6

84.8

70.9
711

82.5
82.8

27.2
23.1

27.5
28.0

30.3
31.5

46.7
43.0

26.6
30.5

30.0
30.5

24.9
29.0

38.8
39.3

49.3
49.8

37.0
36.4

48.6
50.6

48.2
48.0

59.6
59.0
32.1
33.9

59.5
57.6

47.4
47.2

50.7
48.7

55.6
55.4

31.1
30.8

55.0
55.3

242
26.3

24.3
24.0

10.1
9.5

21.2
23.1

13.9
119

22.6
223

244
22.3

5.6

19.6

®®
wo

69.8
704
84.8
71.2

81.8

68.9
68.9

83.6

81.8

22.9
24.6
31.9
44.0

26.9

28.7

35.8
46.4

34.8

50.8
49.8

58.2

59.5

47.8
49.3
56.9
32.5

56.2

26.3
25.5

9.9
22.9

134

23.1

23.3

7.3

9.1
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Unfortunately the agreement between Laboratories
on identical samples was so poor that we could not
expeet the results to prove or disprove what we set
out to do. Further work is anticipated in this method
to see if we can obtain more coneordant results and
perhaps locate the cause or causes for disagreement.

Halphen Test

Rule 149 of the National Cottonseed Products As-
sociation specifies that peanut oil shall not contain
more than 14 of 1% cottonseed oil as indicated by
the Halphen Test. We were requested to make an in-
vestigation to see if this test was sufficiently quanti-
tative for this purpose. Apparently many difficulties
have arisen between buyers and sellers on this seore.

Several samples were prepared of known amounts of
cottonseed and peanut oil and submitted to various
members of our Committee. The results are shown in
the following tabulation:

COTTONSEED OIL IN PEANUT OIL

Samples Contained 0.30% 0.70% 0.50%
Laboratory
1 ... Trace About 0.5 0.25-0.50
2. Below 0.5 Below 0.5 Below 0.5
3. Below 0.5 Above 0.5 Below 0.5
4. Over 0.5 Over 0.5 Over 0.5
5. Less than 0.5 0.50-0.75 About 0.5
6 . Less than 0.25 0.5-1.0 0.25-0.5
7 . 0.2 0.6 0.8
Samples Contained 0.25% 0.50% 0.75%
Laboratory
1 .. Less than 0.25 0.25-0.5 0.75-1.0
2. Over 0.75 Over 0.75 Over 0.75
3. Less than 0.5 0.5 0.5-0.7
4 . 0.4 0.4 0.6
5. 5 0.5-0.75 About %
6 . 1.3 1.5 1.5
7 0.3 0.75 0.75-1.0

These data serve to confirm the general opinion of
the Halphen Test and the method as it is printed in
the Official Methods of the American Oil Chemists
Society which states, ‘‘the depth of color is to a cer-
tain extent proportional to the amount of oil pres-
ent.”” Consideration of some of the factors which are
known to influence the depth of eolor obtained in the
Halphen Test such as the effect of heat treatment of
the oil, hydrogenation, and the variation in oils from
one lot to another leads us to conclude that the method
is principally qualitative, only roughly quantitative
and that no further work is warranted at the present
time,

Swift Stability Test

This Committee has been asked to re-open the prob-
lem of standardizing the Swift Stability Test with the
view of adoption as a method of this Society. A sam-
ple of shortening was sent to several Committee mem-
bers as well as to other Laboratories. The keeping
quality as determined and reported by these Liabora-
tories is shown in the following tabulation:

Results obtained by Committee members:

Stability Test

30 hrs.

. 29 hrs.

26 hrs. (1st analyst)
. 27 hrs. (2nd analyst)
. 2814 hrs.

. 30 hrs.

. 23 hrs.

26 hrs.

Laboratory
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Results obtained by another group of Laboratories
on the same sample:

Laboratory Stability Test
8 33 hrs.
9 24 hrs.
10 e . 34 hrs.
24 hrs.
24 hrs.
28 hrs,
30 hrs,
.. 34 hrs,
BBeteiricsrerrssressseciamessesnerssenear s nesataseesesersnnssrssrasas 28 hrs.
17 32 hrs.
18 30 hrs,
19 ... 30 brs.
Q0 ettt ae b e s rs e b s raa s reesRsstaanan 30 hrs.
21 e e e 28 hrs.
2 U YRR we. 33 hrs.
D3 ioeerertierisr s res et sesane s et e srsnr e s aesttenarane 29 hrs.
TAVETAZ L. vererrreeraresssssassorsrrsss e erre st asasirbesiasensaaes 29 hrs

Results obtained by an Independent Laboratory: 12 hrs.

The foregoing results were obtained by using the
method as it was originally published by Xing,
Roschen, and Irwin in Ol and Soap, 10, 105 (1933).
Further work is neecessary and will be carried on
during the next year.

Other Methods

Work on methods other than those mentioned above
is on our program but there is no progress to report
at this time.

L. B. Pagrsons E. W, BLaxk
J. FrreLson E. W. Cour

C. P. Lone L. M. TouMaN
K. S. MARKLEY M. L. LiaNg
H. A. Scrverte F. C. WoEKEL
J. E. MARONEY S. O. SorENSEN

V. C. MesLENBACHER, Chairman

A Report on Ester Interchange

H. J. WRIGHT, J. B. SEGUR, H. V. CLARK, S. K. COBURN,
E. E. LANGDON and R. N. DuPUIS

Glycerine Producers’ Association Research Laboratories

Ester interchange may be defined broadly as a re-
action between an ester and an alcohol. Another
name for this effect is aleoholysis, meaning a decom-
position involving alechol. A typical example is the
reaction between methanol and a triglyeeride to give
glyeerine and methyl fatty acid esters. Another ex-
ample well known to the industry is the treatment
of triglycerides with glycerine to give mono- and
di-glycerides. Alkaline catalysts are ordinarily used,
although in some cases acids are preferred.

Ester interchange between glycerides or other fatty
acid esters and various alechols has been the subject
of research by this laboratory. Types of ester inter-
change reactions of these materials to be dealt with
here include reactions of monchydric aleohols with
esters of polyhydric aleohols, monohydric aleohols
with esters of monohydrie alcohols, polyhydrie aleo-
hols with esters of polyhydric aleohols and poly-
hydrie aleohols with esters of monohydric alcohols.

Ester interchange between monohydric aleochols
and glycerides can be effected in the presence of small
amounts of alkalies or acids. The glyceride is there-
by converted almost entirely into free glycerine and
fatty acid esters of the monohydric aleohol used. The
lower aleohols, methyl and ethyl, reaect rapidly and
smoothly with glycerides in the presence of sodium
hydroxide (2, 7). A typical reaction would require
1.6 equivalents of anhydrous methyl or ethyl alechol
per equivalent of a neutral glyceride with 0.5%
sodium hydroxide, on the basis of the oil, as catalyst,
dissolved in the aleohol. The alcoholic sodium hy-
droxide solution is merely mixed with the glyceride
until homogeneous. This reaction may be earried out
at room temperature or at higher temperatures, if
necessary to keep the glyceride more fluid. Within
thirty minutes glycerine starts to separate as a lower
layer and in from one to two hours has separated al-

most completely. The glycerine layer is withdrawn,
the ester layer acidified to break up any soap formed
and washed free of unsettled glycerine, unreacted
aleohol and salt.

For best results, the materials used should meer
certain qualifications. When ethyl aleohol is used and
the acid number of the glyceride is below about one,
the reaction takes place as deseribed previously. If
the acid number is somewhat greater than this it may
be at least partly compensated by adding sodium hy-
droxide in excess of catalytic amounts to neutralize
free acids. However, because of the resulting soap
formation the reaction mixture tends to become vis-
cous or to gel. The reaction mixture must then be
acidified after a standing period to permit separation
of the aleohol-glycerine and the fatty acid-ester lay-
ers. Gels or visecous reaction mixtures may sometimes
be prevented by using a larger excess of aleohol, but
in these cases the glycerine will be held in solution.
Acidification of the reaction mixture is necessary here
also to promote separation of layers.

Another prerequisite for effectively carrying out
the reaction is that the materials be substantially an-
hydrous. Presence of water causes soap formation,
with consequent loss of alkalinity! For example,
when 30 parts ethyl aleohol, 0.5 part sodium hydrox-
ide and 100 parts cottonseed oil are used, as little as
0.3% water in the reaction mixture appreciably
lowers ‘the glyeerine yield and ecauses the reaction
mixture to beecome visecous, preventing separation of
glyeerine. Sodium hydroxide in excess of catalytic
amounts and/or excess alecohol may be used to com-
pensate in some measure for the presence of water.
In these eases the reaction mixtures usually must be
acidified to cause separation of the glycerine and
ester layers. The specific effects of water on the
reaction using cottonseed oil with ethyl aleohol are
given in Table I.



