
A_ study of Corri ·ofi,,.-its Manufacture 
and.Properties. 

By 
Wm.· F. Lange 

1920. 
\-

A thesis submit_ted to the Department of 
C_hemi stry and Faoul ty of the 

Graduate School in partial 

fullfulment of the re-

quirement for the 

Master's degree. 

Department of Chemistry. 

'I 



CONTENTS 

l • Preface - -- -

2· Introduction 

Page 
l 

2 

3. The Bff'ect of Bran upon the Extraction of' oil 4 

4• The Effect of Light on.~orn Oil - -

·. Decolorizing and'Clarifyi~g Agents• 

a• Fuller's earth 

b. Charcoal 

C• Calcium oxide· 

d. Bleaching powder 

a• Combinations &ii etc• 

6· The Refining Process 

.. - ~ -
G 

8 

-B 

11 

12 

13 

14 

· a. Effect of Sodium Hydroxide- 16 

b· Effect of Fuller's earth- - 17 

· c. Effect of Superheated Steam - - 18 

7• Superheated Steam Apparatus- - - - - - - - 20 

B· Conclusions -

9. Bibliography 
- -
~ - .. -

23 

24 



.1 

PREFACE 

Thru the sugge.stion, of Prof. w. s •. Long an in-

vestigation of. the literature on ~o"rn ~d its prod~ots 

was b.egun. in the Fall o~ 1919,. Th.e recent articles 

revealed that oil prepared form maize was of recent 

origin and not.;pxqxxri fxDJ much was known about its 't 

reaction except those used in routine analysis of oils 

About .this time an _opportunity presented itself for -

the author of this paper to y;ork in .conjuncti.on ~i th 

the Aunt Jemima Milling Co •. , who. were at this time ex-

tracting oil from corn and ... op~ned, their plant for in-

spection as well as P!9Vid~ng sample~ of their product. 

_The author also feels indebted to the company for 

. _.various. sugge,stions and helps given during this study. 

Prof~essors Long, Baily, find oth,ers of the Department 

of Chemistry, were of the ,greatest a.ssis1ianoe in this 

work. 

Literature of_ value in this research was not to 

be secured. The work done .is mo~tly covered by patents 

of so called secret processes. 
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. II~TRODUCTIOU 

~,_That ... oorn oontains an oil injsufficient quanti t~es 

for extraction, on a_oommeroial scale was first re-

vealed thru the brewing industry. The distillery 

residue contains 28% of oil ~f the germ is not removed 

and 10% if. removed. Unless the residue are ext;racte_d 

they soon become unfit for stock food on account of_ 

ra.~noidit_y. The residues are filtered dried in a drier 

and extracted in a sui t·able apparatus with volatile 

_oils. ?richloroethylene is most extensive_ly used. 

The oil obtai~ed from this ~ouroe contains from 30 to 

70.per cent of free f~tty acid, making them unfit for 

.human food, and are thus largely converted into soap 

stock. 

In the corn starch industry and its allies the oil 

in the corn kernel also proved and objectionable feature • 

. Whole oorn contains from 2 to· 5~ of fatty matter the 

_greater portion of which is located in the ge!m• The 

. pure germ _yields upon extraotio~ with ether :from 15 to 

30% of oil. To remove the germ witb.A>ut materially in-

terferring with desired produo.ts led to what is known as 

the wet process of extracting the germ from corn. This 

consists of soaking the who.le corn for several days in 



water to which has 'been added a small quantity of 

sulphuric acid. The.acid :prevents fermentation. The 

water loosens the particles of the kernel,•hen by 

loosely grinding in water the germ is re.moved b? fletation. 

The germ obtained by this method contains various 

a.mounts of bran whic4 may after drying be removed by 

coarse Beiving.. The germ ~s .again dried until it con-

tains not more than three per cent of moit;!.t~re and. ex-

tracted with volatile oils or passed thru the.Anderson 

Rotary Press • 

. The rapidity with which corn goods becomes rancid 

· (often within one week under suitable co.ndi tions of 

temperature. and moisture) led to the removal Of the germ 

from such goods. · This is acco,mplished .by what is· known 

. as the short milling prqce.ss. The corn is washed, tem-

pered with steam, coarsely crack~d and passed through a 

drier, over a seive, thru another roll somewhat finer, 

thru another drier, over another .seive with the same mesh. 

and repeated for a third time. The material passing over 

the third seive consists mostly of germ with portions of 

bran and grits. Thia process if carefully manipulated 

will yield abou'.t 75% germ, 20% bran, and 5% starching 

matter, showing. an oil content. of about· ~0%.• This 
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mixture is then dri'~d to .three percent of moisture and. 

passed thru a continuous Anderson Rotary Press. An 

extraction of 15% of oil is obtained leaving about 5% 

in the oil cake·. 

·~" .. 
the 

~e Effect Ai 13-!:rul Ul1Qll ~ E~traction 

.Q..f Q.il from the Corn Germ wil_h. 

the Anderson Press. 

In a series of experiments on the Anderson 
I 

following results were obtained. Each 1a·an 

Presa 

average of_ ten experiments. 

No. Germ Bran EXtract. Oil .Cake Yield per bu. 

.l 98% 2%.· 19.68% 8.32% 0.75 lbs. 

2 9Q% 5% . "'· '19.87%. 7.13% 0.78 llls. 

3 90 10 19.29 6.41 0.85 

4 80 20 19.43 3.32 1.10 

5 75 25 19.63 2.00 1.26 
6 60 40 10.15 4.11 o.1a 
7 50 -------- __ .. __ 



')' 

.\ . 

The above .results show with out a doubt that the 

greater extraction of o~l from co!n by.means of· the 

Anderson Press lies in the range of the 75% germ and 
) 

twenty'. five. percent bran. The above f'igures are 
. . 

rriereiy indices as these-experiments were performed on 

a commer.cial scale and_ without a doubt th~ germ was . -.... •. 
. . 

not uniform, hpwever the· separating and adding of bran 

was ao regulated as to give a fai:r;- average. of the per-

centages indicated. 

A test for free fatty acid on the oil was made -

using the official agriculture method. Sarn:ples of each 

were tested. 

No. 1 free fatty acid o. ssfo 
2 1.20 

3 1·85 

4 2.00 

5 2.66 

6 2.97 

The free fatty acid content~ncreases from .ss% 
, ·i 

to 2 .a?jb with an increase of bran from 27~ to 409~. The 

curve shows a gradual increa.se in acid content with an 

increa~e in:the bran, and leads to the conciusion that 

the free fatty acid content increases with.the amount 

o~ bran mixed with the pureagerm~ 
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The Effect of Light on Corn Oil 

The oil from the 98% germ was placed in 60 two 
ounce,bottlea tightly corked and set in a window where 
qniy the north light could reach it. These bottles 
were so placed that each would obtain maximum amount 
of light •. on.e pottle was tested for free fatty acids 
about nine o'clock each morning for sixty consecutive 
days. 

Days free fatty acid Day~ , free fatty acid 
l o.88% 31 1.62% 

2 .89 32 1.68 

3 .90 33 1.75 

4 .91 34 1.82 
5. .92 35 . ;·~-·· 1.90 

6 .92 36 2.10 
7 .92 37 2.15 

8 .93 38 2.24 

9 .94 39 2.32 

. 10 .95 . '40 2.40 

11 () .96 41 2.51 
· 12. .97 42 2.62 
13' .98 43, 2.74 
14 .99 44 2.86 
15 ·1.01 45 2.98 
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16 1.03 46 3.10 

17 1.06 47 3.25 

18 1.09 ' 48 3.02 

19 1.10 49 3.68 

20 1.13 50 3.94 

21 1.20 51 4.09 

22 1.23 52 4.25 

23 1.26 53 4.50 

24 1.30 54 4.75 

25 1.34 55 4.98 

26 1.39 56 5.32 

27 1.42 57 5.60 

28 1.45 58 5.91 

29. 1.50 59 6.18 

30 1·.56 60 ·6.32 

/~ Control~ of which the original analysis was 0.89%. 

was 'kept in a can from which both light and air were ex ... 

eluded. An analysis on the sixtieth day showed that the 

·free fatty_ acid aont~nt had not changed. 

The above figures show that light e.ltho northern 

sky light will increase the free fatty acid content of 

corn oil. on the other hand oil excluded from light and 

air will not change.its free fatty acid oonten•.to any 
marked degree. In the above will be noticed a series , · 

of irregµlarities ~ue to weather conditions. 
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The Effemt of Decolorizing and Clarifying 

Agents on Corn Oil. 

· A quantity of crude corn oil was now obtained for 

the investigation of refi~ing and decolorizing of the oil. 

·In these experim~nts the of£icial' agriculture methods were 

used for analysis of resulting products. The effect of 

Fuller's earth, carbon (high grade), bone black, calcium 

oxide, and bleaching powder were tried with the following 

ratios and temperatures. Five mixes of each were made in 

small beakers and let stand for the.required length of 

.. time, after which they were filtered and the determinations 

of their constants made. ( ' 

The following table shows the effect of Fuller's 

earth upon the oil used. 

Quan. Fuller's . Time 
Sample Temp. of Oil earth Hours Recovery 
1, 20 40 g. 2 g •. 18 97.5% 
z 20 40 5 18 92.5 
3. 20 40 16 18 86. 
4 20 40 15 18 75 
5 20· 40 20 18 67.5 

''· ' Refractive Iodine Sap. ;··Free Fatty 
Index ·Sp. G.·· No. No. Aciq. %• sample 
1.4725° .8430 121.76 190.15 2.29 l 
1.4725 .8431 121.32~ 190.10 --i~5"/ 2 
1.4725 .8430 123.06 190.12 1.00 ~ .... 
1.4725 .8432 120.96 190.16 •. 74 4 
·1.4725 .8432 122.00 190.75 : ;74 5. 



9 .. 

Quan. Fuller's Time Sample Temp. of Oil earth Min. Recovery 1 ·2 g 98.00% 20 40 g 5 
2 20 - 40 5 5 94.5 
3 20 40 10 5 89.3 
4 20 40 15 5 so.a 
5 20 40 20 6 74.0 
Refractive 
Index Iodine Sap. Free Fatty 

SP.•, G. Na~. - No~;,. Acid % Sample 1.4725 .8431 121.30 191.75 2.39 1 1.4725 .8432 121.45 191.90 2.00 2 
1.4725 .8430 121.60 - 190.70 1.35 3 -1.4725 .8430 - 121.90 191.20 1.00 4 1.4725 .8429 121.50 190.90 .74 p 

Sample 1 - - . ' 
' 2 

Temp. 
20 

·20 

Quan. 
of Oil 

·40 g 
40 
40 
40 

Fuller•s 
earth 
2 g 
5 

Time 
Min. Reaovery 

97.6% 
95.6 

3 
4 
5 

20 
'' 20 

20 

Refraativ:e 
Index 
1.4725 
1.4725 
1.4725· 
1.4725 
1.472.5. 

. 40 

Sp. G~ 
.843.0 
.8430 
.8432 
.8431' 
.8430 

10' 
15 
20 ( 

Iodine Sap. 
No.· No. 
121~00 190.80 
i·21.35 190.91 
121 .• 43:. < 190.96 
121.00 .. ' 190.98 
121.52 190.86 

89. 
84.3, 
80 

Free Fatty 
Acid %• 

2.40 
2.10 
1.87 
1.50 
1.00 

Sample 
l 
2 
3 
4 
5 

sample Temp. 
Quan. 
of Oil 
40 g 
40 

Fuller• s · 
earth 

Time 
Min. 

3 
·Recovery 
85%' 4 c 20: 

. Original 20 

Refractive 
Index 

_-1.4725° 
1.4725 

Sp. G~
;.8431 
.8430 

15 g 

Iodine 
No. 
121.42 
121.-62 

Sap. 
Mo. 
190.86 
190.15 

Free Fatty· 
Acid %• 

1.50 
6.23 

Saljple 
4 

Original 
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" I 

Fuller's earth (XL English) used in the ratio of 
\ 

40 grams of oil to 20 grams of earth gave the best 
results of color,, tast.e, and· reduced the free fatty acid 

\aQntent most. It will ~lso be noticed that the time of 
· action has no influence on the finia·hed product. A 

., ~horo mixi_ng and then filtering gave. almost identical 
reeul ts with t}l~t of: _ standi.ng. for _some time. To com-
pletely remove tl:ie.Fuller•s earth from the oil it was 

necessary to filte.r. tw~ce and in some cases· as high as 
three t~mes. It takes between threeand .. five. minutes to 

. clarify corn oil with Fuller'..s earth. The analysis also 
~ 

show that Fuller's earth at room temperature does not 
( 

change the constants o+: the oil. The free fatty acid 
content cannot be.·completely removed from corn oil ,by 

, 1i.~~. u.se ~f Fuller~. s earth at 20 degre~s ·centigrade. 
·The effect of 'uller•s 'earth at 50 and 90 d~grees, 

and at the.fuming point of the oil were next investigated. 
Quan • Fuller's Time 

... :Sample Temp •. of Oil eaxith Hours. Recovery 
.··1. 90 40. g_ 2 g 18 97 % 
2. 90 40 5 18 91.5 
3~ 90 40 10 18 80 
4. 90. 40 15 18 .. 77 
5. 

"~ .. 0 
•,< 90 40 20 18 66 

6. Fuming 4o' .·· 15 2 min 78 

·Refractive. Iodine , Sap. . ~,ree Fa tty 
.• 1 .. :· Index Sp~ G~ , No.· .. .i:ro •. , ·- . f Ao id %· Sample 

~ 1.4730 .8461 121.30 191.60 1.98 l 
1.4730 .8464. . 121.28 191.00 1.50 . 2 
1.4730 .8461 121.45 19f•07 1.00 3 
1.4730 .8462 ; 121.12 .. 191.13 .85 4 
1.4730 .8465 121.50 . 191.18 .82 5 
1.4.735 .9195 121.03 191.22 .75 6 
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Quan. Fuller's Time 
Sample Te'm· of Oil Earth Hours Recovery 

l· 50 _40 g 2 g 18 97. 5f~ 

2. 50- 40 g 5 18 92.0 
• 3~ 50 40 10 18 86· 

4. 50 40 15 18 so. 
5. 50 40 20 12 74. 

--
Original 

Refractive Iod.ine Sa:p • Free ~atty 
Index. Sp. G. No• No.· Acid ,.:.,· 

Sa~n.Ple 70. 

1·4728 .9190 121.25 i91.ee 2.00 L 

141!728 ·9190 121.30 191·09' l· 63 ·2 

1.4728 .9190 121.35 191.30 i.35 3 

1·4728r ·9192 121.30 191·16 ·89 4 

1·4728 ·9191 121·30, 191·27. .93 5 

1·4725 ·9218 121·88 { ------ 1·998 Original 

Corn oil treated with Fuller's. earth at 20degrees 

Centigrade shows a refractive indel!:.of 1.4725,at 50 degrees 

Centi~rade 1.4728, "at 90 degrees. __ Centigrade 1.4730, and at 

the furning tem:peraturel.4735; also· the specific changes 

respeciivelly from .8430 to .9190. This leade to the 

·conclusion that.the refractive index and specific gravity 

are.influenced by the increase of teillperature when corn 

oil is treated with Fuller's earth· This change i_s 
I ., 



;' 

~robably due to the volitilization of the lighter oils· 

There is no change in the constants with the a~nount 9f 

Fuller's1earth used at higher temperature• The only 

difference is with the variation pf the temperature• 

: At this point a new sa:n:ple of oil was talcen and the 

action of charcoal was investigated, but as charcoal 
I 

:Produced a product of greenish color, disagreeable odor, 

and taste the further study of charcoal and bone-black 

was ?-bandoned.. Trie results,are given for comparison• 
\ 
i 
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Quan. Time 
Samplei Temp. of Oil Carbon Hours- ·Recovery 
1. 20 40 g 2 ,g 18 ------
2. 20 40. .5 18 ------
Original. 

____ _. 

Refractive Iodine Sap. Free Fatty 
Index Sp. G. no. No .. Acid fo. sample 
1.4743 • 9218 90.5 ... 1 .• 22 1 ---· ·, 100. 02 . ---:';;;; ,,,._ ... 

1.4745 .9218 1.30 2 
1.4725 .9218 121.88 1.998 Original 

.From the figures.above it is shown that the iodine 

number has been reduced. The· greater lowering of the iodine 

number .. is ~roduced by the _greater.amount of carbon used. 

Below ~re the results of the action of Calcium oxide 
I. 

''."-... 

on corn oil~ 

Quan. 'calcium 
sample Temp. of .Oil Oltide 
l. 20 
2. 20 
Original --
Refractive 
Inc1ex 
1.4744 
1.4743 
.l.4725 

40 
40 

Sp. G. 
.9219 
.9220 
•9218 

g i.o·g 
.5 -----

. Iodine. 
n ·.. . 
J.10•~ ... -.:"'. .· 
122. 74· 
126.94 
121.88 

Sap. 
No. 
Xx 

Time 
HOurs Recovery 
18 
18 
·-

------------------ . 

Free Fatty 
Acid %· 

1.25 
1.18 
1.998 

Sample 
l 
2 

Original 

Calcium oxide shows a slight reduction of the free 

fatty acid but an increase in the specific gravity and 

iodine number. At first it was supposed that filtering 

faiied to remove any surplus calcium oxide or any of .its 

products of reaction. The oil was then washed with water 

at 60 degrees Centigrad.e and dried. The results were not 

·changed by this treatment. The iodine number is greater 

with .5 grams and the free fatty acid aontent is less 

than when one gram of oxide is used •• This bears out the 

f ao 



faot that the Calcium oxide forms compoumds with the 

oil. · These compounds cannot be removed by fil taring or · 

. washing. They have an effect upon the refractive index 

and. dissociate when the oil is treated with iodine; 

~enoe the increase in the iodine number. .In this case 
I . 

the. 'iodine unites with the Calcium forming Calcium 

iodine. · Thia.;.:wi th the regular absorption would increase 
! 
! 

the·todine number. 
i 

Bleaohlng Powder; 

' Sample .Temp. 
. l. '20 

·_Quan. 
q:fHOil 
40 g 
40 

Bleaching 
powder 

1.00 g 
2. 20 • 50· 
Original .--

Refractive Iodine Sap. 
Index Sp. G•. No. No. 
l.4'145 .9225 122.62 
l.4'145 .9225 115.36 : 
1.4725 .9218 121.88· 

Time 
Hours 
18 

Recovery __ .... 
18 

Free Fatty 
Acid %• · Sampl~ ·.oo 1 

.4 2 
1.998 Original 

.Bleaching Powder has no effeft upon the color of 

corn oil, but with. the use of one gram t~ 'forty grams 

of oil the_'free fatty acid can be entirely remove~. More 

l~g~oally speaking; glorine products are formed with the 

free fatty acidsneutralizing the same. The iodine number 

is greater ~:with 15 grams than with .5 gram just the 

reverse with Calcium oxide. The reactions t~king place 

, were not,.analyzed and .the explana._tion of this phenomctrnell 

remains in doubt. 
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I i calcium oxide and b1e-Fuller4s earth,' carbon, 
~ 

aching powder were tried in combination~ These exper-

iments were performed for the purpose of verifying the 

·individual action of ,each in combination with Fuller's 

earth· 
Fuller's Bleaching 

Sample. Temp• . ·Quan. Earth Carbon Cao Powder 

1 20 40 2 5 

2 90 40 2 ~ ·5 

3 90 40 2 ·5 ·5 

.4 Fuming 40 2 ·5 .5 

5 90 40 2 ·5 .5 .5 

Original -- --
Refractive I'odine Free Fatty Time 
Index· No• Acid Hours Sample 

1·4735' lOO.o ·86 18 l I 

1.4735 io2.39 1.06 18 2. 

l.4'725 
' 

103·79 ·49 18 3 

1·4730 103·19 .53 4 

1•4735 ' 106·52 .oo 24 5 

1.4725 121·88 1.99 -- Original 
.: 

These combinations show the particular change 

when used separately~ When ~tKl'i carbon is used 

with .. Fuller's earth we qbtain the same greenish· hue 

· redµce the iodine number and increase the refractive 
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index• With the add! tion of Calcium oxide to Fuller 1:a 

earth and carbon the iodine number is increased above 

that of carbon and Fuller's earth· This shows the 

ability of Calcium.oxide to increase the iodine number• 

Bleaching powder in combination with.the others does 

not show such a marked effect• In each experiment_ the 
.• 

individual effect can clearly be seen on the oil• 

Neither of the above. give ari edible oil of the 

proper taste, odor, and color• ~hrough the entire series 

Fu1ier's earth alone gave results which indicated value 

for the refining of the oil· 
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THE REFINING 2ROCESS 

Fuller's earth, carbon, calciu~ oxide, and bleach-

ing powder not producing a refined oil of the proper 

edible and. lrne_ping qualities wit~<?u_t\a low yield, it was 

decided to try neutralizing the free fatty acid of the oil 

with sodium hydroxide before treatment with li'ullert s earth· 

The resulting product was one of strang soa:p-like taste 

indicating that a sodium compound had been formed of the 

free fatty acid· This soap-stock as it may be called 

was not removed by Fuller's earth• New Samples.were taken 

tested fo~ free fatty acid and eno~gh sodi1lin hydrate added 

to. neutralize them. . During the adding o·f the hydrate the 

oil was violently aggitated· 

Oil Used· % Free _Fatty Acid, N-NaOH added 

100 g 1.92 6·8 

100 2.10 7.4 

-.100 2·25 a.o 
The resulting product was, then placed in a separatory 

0 • 

· funnel thoroughly shaken and allowed to settle at a ctem-

:pera ture of about 60 degrees Centigrade. The soa:p-stock 

settled to the bottom in twelve hdurs and was removed by 

.being drawn from the.funnel. 500 c.c. of sistilled water 

at sixty.degrees Centigrade were added. The whole shaken 

'' 
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for five minutes, the mil and water allowed to separate 

and then the water was drawn off. Th~s operation was ~e~ 

peated twice more. The oil was then analyzed for sodium1 
I 

qualitatively traces of sodium ~ere present/ but none could 

be detected quantitatively. Quantitative determinations 

·lllllD were made on both the oil and its ash. Analysis also 

showed no'free fatty acid content. The color remained a 

light golden yellow. 

· The next thing was to remove the color. Fuller's 

earth having yielded.the.bast results was tried in various 

quantities. 

Quan. of Qil 

50 g 

50 

50 

50 

50 

·50 

"° . 
60 

% of Ful.ler• s earth 

.25 g 

.55 

1.0 

2.0 

5.00 

10.00 

. 15.00 

25.00 

Color 

Yellow tinge 

Colorless 

" 
" 
" 
" 
" 
" 

.The oil was agitated with Fuller's earth and then . ' 
filtered twice. These experiments were carried out at 

. h.alf tJ f one. 
room temperature. On this particular sample onettper-oent 

of Fulleris earth will clarify and decolorize the oil. 



. . <!dl"tk 
An excess of Fuller's ~will not effect the 

product only in so far as lowering the yield· The 

product was a clear colorless oil free from fatty 

acids with the characteristic odor of corn· 

Super heated steam known as the best deodorizing 

agent for corn goods was tried with the following re-

. sul~s· 

No. of 
Samples 

1. 

l 

1 

1 

l 

1 

1 

1 

1 

1 

·5 

l 

1 

Amount of 
Oil 

100 g 

100 

100 

100 

'100 

-·100 

100 

100 

100 

100 

100 

100 

100 

Temp• of 
Sta am 
150 c 
150 

ioO 
200 

200 

200 

225 

225 

225 

250 

280 

280 

280 

Time of 
Action 

1 Hr. 

2 

5 

1 

2 

5 

1 

2 

5 

1 

l 

1/2 

.1/4 

Change of 
odor 

None 

" 
" 

Slight 
n 

" 
Greater 

" 
" 

Better 

Removed 

Slight 

Leas 

From the above data it is evident that steam at 

the.tem~eratur~ of 280 degrees Centigrage is required 
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for the deodorization of corn oil· At:.this temperature 

the steam must act for one hour• Less time will not 

remove the odor• In the above experiments apparatus and 

condensers illustrated in the accompayning diagram were 

used• 

The product now is a -sweet oily odorless and tasteless 

fatty substance, in many ways superior to other salad oils. 

The constants of the oil had not changed from the orig,nal . 

sample and were: 

Specific gravity -----·---- 0.9218 

Refractive, index---------- 1•4725 

. Iodine number -----------~- 121.88 



B. 
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B 
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APPAfATUS 

The diagram on page 20 is the apparatus used for 

the deodorizing of the corn oil• A consists of a plain 

water boiler.for the generation of steam• Into the 

boiler is placed a long.glass. tube to serve as a pres-

ure gauge. C is a water trap and used for the collecting 

of any condensed water vapor which may form before the-

steam reaches the super-heater D. The superheater con-

sists of a large gas pipe, two inches in diameter, five 

feet libng and cihosed at the ends with the exception of 

1/8 inch hole to whic~ is sup}.)liei a small iron tube. 

The end carrying the longer tube is bent at an angle of 

nine' degrees and extends into a 1,)yrex glass flask E. 

Into the 1,000 c. C. flask is placed a charge of one 

hundred grams mf oil• Here some difficulty was exper-

ienced in the oil foaming but not to such an extent ae to 

materially interfere with the experime.nt. The foaming of 

the oil increased with a~ incr~ase of temperature. F the 

condenser serves to return any oil which may volatilize 

and permit the steam to excape. The cooling water was 

found to give the best results at a temperature of about 
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sixty degrees centigrade. Care must·be taken to pre-

vent the ~ondensing steam from returning to the oil as 

this has a tendency to lower the temperature. 
~· 

~The temperature of the snperhe a ted ·steam is produced 

:by increasing or dLninishing t~e. number of burners in a 

series under the large gas pipe. These bu~ners may be 

so regulated as to produce the desired temperature~ ·To 

the flask E is ap:plied a small flame .in order to keep it 

at the proper te.nperature • 

. . A11 · other a_ppara tus. consisted Of beake?='S' flaslcs' 

buret.ts, .etc· and other a:p:paratus used in routine work· 

',\(, 
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CONCLUSIONS 

l· Corn germ gives the greatest yield of oil extract-

ed by means of the' ~nders_on Press when it Gontai!is 25f; 
of bran. 

•, 

2. Corn oil when exposed to the light-will increase it's 

~ree fatty acid content. This increase will become 

greater the longer the oil is ejq>0sed to the light·. 

3. 'Fuller's earth will clarify and decolorize corn oil 

when used in the ration of 2 to 4. 

4 •.. Carbon, Calcium oxide, and bleaching powder show no 

value for the refinitig of corn oil· 

5. · ~up_erheated. stearn at 280 degrees centigrade gives 

best results for deodorizing,qorn oil. 

6. · A very pali table .oil can be produced from corn oil 

by neutralizing the free ~atty acid washing several times 
I .,' 

with warm water, treating with Fuller's earthl filtering, 

and subjecting to superheated steam. 
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