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HMETHODE OF SEPARATION OF THE CONSTITUENTS IN THE
257° CENTIGRADE FRACTION OF CEDAR WOOD OIL

CHAPTER 1
INTRODYCTICH

"A. The Problem Htated

The principal purpose of this investigation
is to find methods of sepsrsiting the various
constituents of the 257° centigrade fraction of

Hew Brauntels cedar wood oil.

B. Wny the Problem Hazs Chosen

Exhaustive fractionation of the erude oil
has not proved to be suecessful as s means of
separating the components, for experimentation
with fractions obtalned in thig manner indicates
that they azre mixtures of two or more compounds,
Consequently, research students have encountered
dirficulty after chemical reactions in resolving
the complex mixtures and isolasbting any preduct in
& pure staie,

In view of this fact this problem was under-

taken to nttempt to find a more satisfactory method
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by whieh the various constituents could be sgeparafed.. |

G. History and Related Work
When first settled, the San Marcos region con-

_tainﬁé g relatively smgll amount a?4ee§ar which was -

»ﬁseﬁ 1&9@913‘&& ?&s%é and in foundation materiazl.
Phis vegs%&ﬁian, beling of a very prollfic nature,
ﬁé@@#ﬁr,~saan.apfea&.aver»grazing land, &eeéeaﬁiag
the value afithg property.

- Hothing wag done te clear grazing land of
exae&s‘aaéar, however, until the Federal Government
,aubsiéiﬁeé itf rsmoval Bﬂﬁ@r this program, much
~ land was @1@&?@& aﬂ& all cedar not used for posis
was burned. Chemists regarded this o5 a waste of .
natural resources and euraiged that products of
gommerelal velue could be obiained from this vege-
tation. ‘,  _

. In 195? My, ﬁ&warétﬂlaek upder the ai?aeﬁi@n
of ﬁry ﬁarrali L. Key, began investlgstion in
thﬁ @hamiatzy Eabaratagieg of Bouthwest Texas Sta%e
%a&aﬁﬂra @ﬂli@ge o ﬁﬁ%&?ﬂiﬁ& Af any valushble pro-
‘éﬁﬂﬁ% ecould be @btgiﬁﬁé fram ‘cedar.  Mr., Black and,
l&tar other research sﬁmﬁsnﬁs havs faua& the

eriginai anrmiaﬁ ta be correct and a namb@r of



individuals and corporations are now engsged in
the production of cedar 01l for which there iz a

stesdy demand.

- D. Souree of the Sample
The sampls of 01l used in this problem was
obtained from the combined remnants of erude and
unused fraetions from previous investligations.
?hﬁﬁ erude mixture was subjested to exhaustive

fractionasion by the method described ﬁy\Lemmonal

YGharles A, Leamons, A Partial Sevaration of
Consituents of Heart Wood Cedar 0il, Unpublished
Master's Thesls, (1938), pp. 6-8.

with the bolling points being used gs a2 basis for
recombination. After the fourth distillatlen,
éamples were obiained which were congidered to be
pure enough for expsrimentation. The o57° centigrade

fraction wae chosen and nsed in this researeh,

B, Limitstions
This investigation is confined to different
methods of separating the constituents in the 257

centigrade fraction of Hew Braunfels cedar wood

oil.,



GHAPTER II

PROCEDURE AND EXPERIMENTATICGH

A, Ethyl Alcohol ss a Solvent

It was found by expsrimentation that ninety-
five percent ethyl slecohol would dissolve the oil
at & ratio of one to twenty at room tempersture.
The ra%tioc inoreased to ene to three when the tempers-
ture wes ralsed. II enough aleehel were used, the
fraction completely dissolved. Aleohol of this
concentration is, thereforz, unsstisfactory as a
selective golvent for sxfraction.

By investigating the solvent action of alechol
in different eane%ntratiéﬁs, i% was Tound that
gignty percent ethyl slcohel dissolves sixty per-
cent of the o0il when heated under g pressure of
gpproximaetely 1.3 stm. & ten nml., sample of the
fragtion wae subjeeted to continucus extraetion
gnder these conditions until no more oil would
dissolve, |

“The extracted product upon removal of the
solvent and when dried over anhydrous magnesium

sulfate, had the following constants: bolling

4%



point 257° gentigrade, refractive index 1.850B1,

%ha% part of the sample which failed to dissolve,
arter being dried in the ssme manner, had these
constants, boliling point 258° cenbigrade, refrasctive
index 1.8041, The charseteristiecs of both the
gsoluble and insoluble samples varied from those of
the origingl eil,

Aceording to z%emmml, 2,4~ dinitrophenyl-

. :
Ssmuel #H, McElwvsin, The Characterizstion of
Orgsnic Compounds, pp. 90-51.

hydrazine gerves a8 an sxesllent resgent with whieh
to test for the presence of aldehydes and ketones,
Tn an effort to ascertaln what classes of compounds
. ars soluble in eighty percent aleohol, this reagent
was added in three ml. portions to sach of three
test tubss., Two drops of the original oil was
gdded %o the first test tube, twop drops of soluble
o0il to the sscond, and fwo drops of the insgoluble
0il %o the third. When the Best tubes were latep
examined, it was obssrved that crystals had formed
in those eontaining the original oil and the soluble

0il, thus giving a positive teet for the presence



of pléehydes or ketones in these samples.

Using the method suggested by ﬁeﬁlvaing,

“Ipid., p. 153

znother attempt was mede to elassify the soluble
‘0o1l. Two ml, of Fehling's solutisn was addsd to
egch of three test tubes containing the origlaal,
soluble, and insoluble olls resgpectlvely. Alter
beling heated at steam~-bath tenperature for three
minutes and allowed te stand, it was observed that
the original oil and s6luble oll had ssused the
precipitation of cuprous oxide bub no resotion was
notlceable between the inscluble 0il and the test
reagent. This indieated that the sldehydes present
in the original saumple were soluble in sighty per-
gent ethyl aleonol at the conditions given,

4 sowmparison as to the degrese of unsaluration
was made on the three samples of oil by using %twe
pereent aqueous potassium pevmanganste as n Best
reagent. The permanganste was added drop-wiss to
the acsetone solution of each respective sample,

The resulte of this procedure, juiging only from
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the speed of the reaetions, showsd that the masjor
part of the wnsaturated compounds was solubls in
aleohol,

A five percent solution of bromine in earbon
tetraghloride was added to the three samples of
oil in an aitempt to wverify the above resulis., Neo
difference could be determined in the spesds at
which bromine wae decolerized by the thres samplas;
kowever, the soluble sample devolorized more bromine
than the othsr two,

The 257° eentigrade fraction was subjected to
gontinuous sxtraction with eighty percent ethyl
aleohol. The pressurs in this casge %as meintained
at one atmosphere and the tempsrature st the boil-
ing peint of the solwvent. The soluble and 4inscluble
gaoples obtalned in this msnner were trested with
Fehling's solution, A red precipibate formed in
gach, proving %hat all sldehydes were not removed
a8 thsy had besn when the extraction was psrformed

under exsess pressure,

B, Bulfuric Acid ss g Solvent
According to HeBlvain® cold concentrated

= ‘ :
Ibid., pp. 74-76.




sulfuric 26id will not dissolve the acyclis, eyellc
paraffins, and gromatic hydrocarbons. Sinee this
appears to be a possible means of resolution, con-
centrated sulfurle acid was added %o ten ml, of oil
which was s% ice-bath temperature., The mixture was
thoroughly shaken and allowed to stand until the
insoluble poriion of the sample ha& collected as
the top laysr, then the two layers were separated.
fhe oil in the top layer afier being wasshed with
water to remove excess acid and dried with anhydrous
magnesium sulfste, had the following copstants:
boiling point 269° centigrade, refraetive index
1.5038. |

Tollen's ammoniaeal silver oxide reagent was
prepared in the following manner which was described
by &amm.% Ammonium hydroxide was added to a Ten

"

éﬁliver Eamm, Luslitsative Organie Analvsls,

Sceond Editlon, p. 858,

percent solutlion of silver nitrate until a preecipi-
tate formed and redissolved. After the zddition of
z fow drops of sodium hydroxide to increass the

sensitivity, this reagent wae added to two drops of



the oll ﬁb%&iﬁﬁﬂ‘aﬁ described sbove and heated
to thirty-five degrees csntigrade. The resetion
mixture wss allewed to stand for two hours, but
no noticesble change occurred, which indloated
that there were no aldehydes present.

Two drops of the ©ill whiebh was inseluble in 7
sulfuric acid was added to two ml. of ggé-ﬁiﬁiﬁ?@ph$n§1f~ji
hyéraziﬁe reagent. ?his\mixt&r@\Wga shaken and ﬁh%#
allowed to stand ot room temperature over night. No
reaction was cbserved, confirming the fast that the
‘éiﬁehydes and ketonee were removed from the fraction
by the conecentrated sulfuric acid.

Another two~drop portion of the sample was 4is-
gelved in two ml. of acetene wifth two percent sgusous
potassium perusuganate being subseguenily added drop-
wise., The éefﬁang&ﬁ&ta golor cauged by the rirst two
drops g@rsista@; indiesting that there were no un-
saturated hydrocarbons present. (

g.five peresnt solution of bromine in carbon
tetrachloride was added fo = solution of the oil
which had been dissolved in the same solvent. Ho
bromine wae decolorized, verifying the fact that
the unsaturated hydroeswbons hed been removed by the

sulfurie zeld treatment.

-
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. Attempts were made to reclaim the soluble
portion of the fraetion from the gulfurie acid
sein@ien. The geid was neutrslized with sodium
hydroxide and allowed to stand until the oil Ilayer
sepayrated, Thie layer, when removed by the use of a‘/"t
segafaﬁa?y funnel, was black and very viscous so the n
%ailiﬁg voind ané)refva@tiae index could not be '
taken,

Hater was added to anether sample of the

sulfurisc a&ié'ﬁalﬂtiaﬁ. Upon standing, an oil layer
aey&r&ﬁéﬁ whigh was then remaved., ?ﬁ@ product ob-
tained by this method exhibited characteristics that
were ideniical to those of the substance mentioned

in ithe precedling paragraph.

©. Acetone as 5 Bolvent

- Aectone at room tempersiurs will dlisgolve cedar
oil in the ratio of one to three. If h@aﬁ,iﬁ applied
+o %hﬁ-gﬁlﬁtiﬁﬁ; the ratic is one to one and one-half,
By experimenting with the solvent asetion of different
caﬁﬂéﬂﬁ?aﬁianﬁ of seetons and water 1t was found
that eighty percent scebone produced best results as
8 s&lé@ﬁiv& golivent,

Eighty pereent agetone was added to ten ml, of



oil from the 267° centigrade fraction and heated
wntil it bolled undar a siighﬁrprggsmr@. The soluntion
was cooled until the presgpre vas reduced, then the
a§s%oaeflayer ﬁaa separated. Phig DProGess Wad Pee

peated until all soluble oil had dissolved.

11

éh@ scetone zolufion was plééé& on a steam bath ;7&~N§5

and solvent removed., The oil remaining, after~ﬁﬁing
érieé’with.ﬁﬁhyﬁr@us asgnesiom aalfaﬁs, 5&& these
ésnstanﬁgz boiling point 25%° centigrsde, refraotive
index 1.5058, When the aii that wes insoluble in
aaetgn& wae @riﬁﬁ in the ssae maﬁﬁer, it wes found to
hgvé.éhz following constants: boiling paiﬁt 2679
eentigrade, vefractive ia&ax l;éﬁﬁg‘ '

-The two samples obtained sbove were then tested
for aldehydes and ketones uvsing %t%—&iﬁitfﬁygﬁﬁylﬁ
hydrazine resgent. It was observed that the ol
that was soluble In acetons gave a positive test
with this reagent wpile that which was insoluble
falled bo react, indicating fthat the aldehydes and
kebones were dissclved in thiatsaixent.

Two drops of ceeh o1l wae addsd B0 egual
volumes of Fehling'ssolution, heated at stean~bath
tenperature for ihree miﬂﬁ%eﬁ, and slleowed to stand

evernight, I% was cbserved that only the smoluble



oll ceused the preclpitation of cuprous oxide which
was a good indication that the aldshydes were soluble
in hét acetone,

Two drops eof each sample was dissolved in two ml, .
of acéﬁane with two vercent adusous potassiun persan- ;.~5'
ganate being apdded drop by drop to éach sclution,
fﬁﬁ permangsnuate coler persisted apvroximately twies
as long in the imamlﬁﬁla zample as in the soluble,
ané’it took only one-half as much permanganate %o
give = permanent golor in the flirst sample.

Two mrl, of carbon btetrachloride was added to
éa@h of the Bwo respeetive samples of goluble and
ingoluble »il. 4 five percent solution of bromine
in carbon tetrachlorids was added to both solutions
until the bromine color persisted for gbout one
minute, 7Twiee as much bromine wa$»ﬁa@qiarize& by
the soluble as the insocluble oil. These results
indicate that the unsaturated hydrecearbens are
soluble in acetone.

D. Phosphoric Acid ag g Solvent

&

According %o Shriner and Fuson™, aleohols,

R, L. Shriner and R. O, Fuson, The Systematic
Identification of Urganie Jompounds Second Fdition,

P 23,




" gldehydes, methyl ketones, cyelic ketones and esters
dissolve in eighty-five pereent phesphoric scld
providsd that these compounds contain less than nine
carbon atoms. When elghty-five pereent phosphorie
scid was added to a portion of the 257° gentigrade
fraction and shaken vigerously, it was noted that the
acid ﬁﬁrnaé a reddish color, Insoluble oil formed '
& top layer which was removed and washed #iﬁh nore
acid until no wore would dissolve, szt which time the
solor dissppeared., By measuring the volume of the
remaining oil, 1t was found that four and one~half
percent had dissolved in the apid. ?his‘saﬁ§lei after
being waghed with watse to remove excess asid and dreled
over anhydrous msgnesium sulfate, hed the following
constants: bolling point £2856° centigrsde, refraetive
index 1,8082, |

Tollen's ﬁmmﬁﬁiagal gilver oxide reaspent was
added to the oil mentioned above. °The mixture, upon
being agitated and heated to 35° centigrade, failed to
react, indicating the absence of aldehydes. This was
g@ﬁfﬁ?ﬁ@&‘@hﬂm Pehling's solutlon also gave a negatlive
test,

The 2,4~dinitrophenyihydrazine test was nads
in an effort to defermine if the ketonss were also

soluble in phosphoric zcid. The insocluble eil falled

-
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to Peaet with this reagent; Sherefore, i@fwag Qo=
eluded that any ketones preesent in fthe originsl \
fraction had dissolved.

Eight normal sodium hydroxide was added o
neutralize the phosphoric actd extract while &t

the temperature of an ice<bath. Affer the solutiom

nad stood overnight the oil layer was removed snd
dried with anhydrous megnesium gulfate. This
sawple, belllng point 257° eentigrade, refractive
index 1.5076, failed to give positive teats for
&;iahyéa& &i%h either Fehling's solution or
2i%méiﬁitrﬁphenylhyﬁﬁaziﬂﬁ reagent. _

| 8inee the presence of aldehydes in the Eﬁ?@ _
-@ﬁn@igrgds fraction has been established, the nega-

tive tests for these compounds in both the soluble

én& iﬁ?ﬂi&bﬁ@‘@&&$1%ﬁ indicate that they had reacted -
ﬁithlghagghnrie acid forping eompounds of a different

type.
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CHAPTER III
GONCLUBIONS

Eighty percent ethyl salcechol and eighty per-
eent mcetone, sccording te the tests that were pre-
sented, give almost the same results when used as
‘n seleetive solvent for cedar oil., When heated
with the oll, both dissolve the aldehydes and most
of the unsaturated hydrocarbons,

The use of sulfuric secid, as z selective sol-
vent, has one main disadvantsge., The acid reacts
with the oil that it dissolves, producing a black
substance, This solvent has possibilities, however,
88 o meang of separating acyclie, cyclic parsffing,
and aromatic hydrocarbons from the original fraction.

With a Tew exceptions, phosphoric aeid will
dissolve alcohols, aldehydes, methyl ketones, coyelie
ketones and esters. 8ince phosphoric acld dissolved
four and one-half percesnt of this frazetion of cedar
0il, it was coneluded that one or more of these com—
pounds was present and this solvent offers a msthod
for their sepsration. Phosphorie acid, as a solvent,

is particularly interesting because it dlssolves

18



these compounds without the nroduction of an
sppreclable amount of heat and color which are
frequently encountered when using cold, conecen-
trated sulfuric acid,

Some physical properties of the different oils

are shown below.

Samnle of D1l Bolling point BRefractive index
original .......... et 257%C, . ... ..., 1,5043
soluble in alcohol........ e 287%, ..., .1.5051
ingoluble in gleohel..........26690,....... . .1.5041
soluble in acstone............267%C........ .1.5059
insoluble in acetone......... 287%¢. . ... ... .1.5048

insoluble in sulfuric secid....250°C.........1.5038
soluble in phosphoric acid,....287%C......... 1.5076
insoluble in phosphoric aeid..256°C........ .1.5062

16



17

BIBLIOGRAPHY

RKemm, O,, Qualitative Organle Znalysis, Second Editlon,
'John Wiley snd Song, Hew York, (1832) .

Lemmons, C. &,, & Partiasl Separation of the Constituents -
gi Heart %aa@ Cedar Oil, Uﬁpuﬁlisheé Master's
Thesis, Southwest Texes State Teacherd College,

San Mareos, Texas, (1938).

MeElvain, 3, M., The Gb;raeter;zgtign of Orgsnic
Ggm ounds, The Machillan Company, New %grﬁ,
(154%). ’

Shriner, R, L., and Fuson, B, € The 3zsﬁemati

@en*ifiegtgen of Qrggnic @ggeunag Jecond
Faltion, John ﬁiley snd Song, New York, (1940).



