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INTRODUCTION



Introduction

To the average person, the word, mahogany, means
nothing mores than a wood from which furniture is made.
Very few people have ever seen & piete of this kind of
wood in the green and unfinished state. We have come
to recognisze this kind of wood by the rather dark
brownish stain that 1s s0 characteristic of many pileces
of furniture construoted from mehogany.

The origin of the word, mshogany, seems to have
been forgotten, but it is generally believed by many
to have had its origin in mative Afriocs, It is
probably the revised form of the native name for the
tree, It is said that the African native has the word,

¥ahana, meaning the largest tree or king of the forest.

It is very probable that this is the origin of the worqd,
mahogany .

To the apalyst, any kind of wood preasents many
sscrets} mmhogkny gives us & vast array of problecs
that are still to be explored and solved. So far,
chemical research has not entered the vaat fleld that
the study of mahogany offers., Little ls really known
of the nmature of the wood, its compounds sand their
possibilities. Recorded chemlstry shows that
pragctiocally nothing has been accomplished as to a
systematic investigation of the hard woods of

tropical regions.



Commerolially we find over fifty different kinds
of wood bearing some form of the name mahogany (6).
Aocording to botuniaai information this wood is not
‘as plentiful as some menufacturers would have us think.
It 18 estimated that at least half of the wood that 1s
socld as mahogany is of another species, bearing only
the slightest resemblance to mehogany. Botanists have
classified theas woods into several classes. The
name of true mnhéglny has been given to the mahogany
that is produced in Troploal Amerioa, Floride Keys, and
the West Indies., Tho mahogany that is grown in Afrios is
very similar in its properties to those of the true
mahogany group. fThe uss of this wood in the furniture
making industry had gsined wide usage in Europe and
America before the discovery of the similar wood along
the west coast region of Africa, The differences
between tho African specliea and those of Troploal
_America are secondary. Theas two groups are botaniqulky
of the same genus; however, they bear different
scilentific names more because of the distriet
geographioal ranges of the two groups.

The wahoguhioa 48 & ¢lass are almoat homogeneous
as to structurs and taxture (8). The differences are
attributed to growth conditions, such as soll, climate,

moisture and altitude.



The color of the wood from different sources varies
from a light brown to a dark, reddish brown. The
specific gravity of the different types of mmhogany
~rahge from .40 to .90,

In the Philippine Islands, we find several specles
'qf trees that bear a marked resemblance to the true
mshogsnie:. This wood has been imported and sold as
mahogany for many years. It 1s difficult in some
instances to distinguish these woods after a finish
has been applied. To the wood teohnologist there are
many ways to distinguish the so-celled Phillppine
wmahoganies iad the true mahoganies. An examination
of the bark, leaf, fruilt and seed of these two classes
reveal dlstingt differences (1). For instance, the
leaf of the Philippine variety is simple in struoture;
its appearance resembles a large elm leaf., The leaf
of the Troploal American speclies is compound in struoture,
resembling the leaf of the ash tree. The seed of the
true mahogany tree is flattened with the wing at one
end, while the seed of the East Indian variety 1is
rounded with several terminal wings forming a cluster
somewhat like the seed of our maple tree. Few of the
flowers of the trees of Troploal America survive, while
most of those of the Philippine specles develop into
single seeds.



Pistures of derk of these varieties of trees show
olesrly distinet differences, The dark of the Tropioal
Amerissn tree is sore coarse end grained than that of
the East Indian species, aAn outstanding charecteristioc
of thess woods is the presence or total absence of dark,
glistening deposits of gummy substances, In the pores
or cells of the true mhosanj species and of kha Afrioan
Nshogany, there is present a noticesble guantity of
this substance, while in the Philippine woods there is
a total lack of this material, This feature is used

by wood technologists in verifying samples of mshogany
(8)s Another determining faotor is the color,
Philippine varieties renging from a brown to a tsn while
the color of the tyue varisties ‘ranges from s brown to

‘& derk reddish brown (6).

In view of the faot that so little 13 known of the
chemioal pmp&tin of these woods, it 1s my odjeoctive
in this study first, to gonduct an investigation of the
gummy substance found in ocertain varieties of mshogany;
secondly, to investigate the physical properties as
determined through various extractions of African
mahogany, Tropieal Ameriocan mshogany, and the so~oalled
Philippine mahoganies, thirdly, to determine the specifie
gravities of the above mentioned woods; and finally to
Getermine the ash content of the several species,



Geographical Distribution

Map I shows the regions whioch produse the varieties

of mehogany kmown as true mshogany (10). African
mahogany (Kaya ivorensis) is grown on the Ivory (oast,

the Gold Goast, and Nigeria, West Africa. Tropical

American mshogany (Swietenia macrophylle) is produced
in various seotions of Mexioce, OQubsn and Floridian
mahoganies (Bwietenia mshogeni) are grown in the Florida

" Koys and in the West Indies, Honduras mehogany (Swietenia

macrocarpal is produced in rather large gquantities in
British “onduras. Bome varieties of this wood are now

 being taken from parts of brasil and Peru. The above
- montioned mshoganies have aoquired meny trade names)

some of the more common are: Mexican, (ubsn, Nicaraguan,
Tabasco, San Jago, Cispata, ?uims. 8penigh Amerioan

and Qolombisn. The trade naeme usually bears some portion
of the nsme of the town, port, or region from which it

48 Qerived {(8), The beat grade of this wood comes from

slow growing trees on high, dry ground, It is relatively
hard, as compared with the soft, spongy mahogsny obtained
from the repid-growing trees in the moist soil of the
lowlands and ocastal regions.

The mahogeny that 1is produced along the west ocoast
of Africa is of falr quality, The wood from this region

possesses neither extremes of color nor density, These




e

trees grow to an unusual sise, giving boards of excessive
width and length, Beosuse of this extreme width, the
loga are out into veneers and are used extensively in
the furniturs industry, The hardest of .thn mehoganies
are produoed in Ploridas, the density of this wood being
as high es ,90, while other species are as low as .40,
True annual growth rings asre found only in the wood

that is grown farther north then British Honduras, Thew?
rings of the southern species are uneven, due to the faet
that growth in some form oontines through out the year.
The wood that is produced north of British Honduras
eommonly shows in transverse seotlons distinot snnual
growth rings (8).



MAP I
GEOGRAPHICAL LOCATION OF AFRICAN
MAHOGANY AND THE SO-CALLED TRUE MAHOGANIES (10)
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MAP II
GEOGRAPHICAL LOCATION OF
PHILIPPINE MAHOGANIES (10)
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Prom the Philippine Islands come several species
of wood that are known as the so-cslled Philippine
mahoganies, Tangulle and Red Lauan constitute the
bulk of the ?hi;lppino Mahogany sent to the United

States and are generally used as a substituts for

true mahogany in the furniture manufacturing industries.
White lLauan, Almon and Bagticien are also included

in the shipments of wood from the Philippinmes.
Botanically, there is a marked distinction between
Philippine mahoganies and true mahoganies from

Africa and Troplcal America. However, it sometimes 1s
quite a problem to distinguish between the woods after

several coata of finish have been applied.



The Philippine mahoganies as a class are neither
ag hard nor as heavy as the true mahoganies. The pores
are very distinet on smoothly cut surfeces, and have
fairly uniform grain characteristica. It seasons very
well, and does not warp nor split esasily. Almon 1s
probably the softest of the Philippine mahoganies.

It varies from light brown to tan in color, and 1is
ltght with coarse grainveharacteriatica. Of this
class of woods, Tanguile is the best. It is somewhat
harder, hesvier, stronger and finer in texture than -

aither the lausns or Bagtician,
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Discusaion of Samples

The samples ulid in this study were obtained
from companies importing these speciecs. Samples of
several gum pookets were obtained from the Mengel
: Conpcny of Louisville., Samples of African mshogany,
Mexican mahogany, British Honduras mahogeny, Cuban
mahogany and Floridian mahogany were secured from the
same company. The Insular Lumber Company of
Philadelphia, exporters of Philippine mshogany, and
the Powe Lumber Company of St, Louils rurniahoa samples
of the following Philipnine mahoganies, ¥hite lauan,
Red lauan, !ungui;o and Bagtician,

Rech of the above mentioned samples were forwarded
to the United States Forest Products lLaborstory for
verification, BHEsoh plece of wood proved to be an
authentic sample {18). The samples were obtained from
kiln dried boards that had been cut for at lesst two
years. The samples obtained from the Mengel Company
were probably ten yecars old. No information oould be
obtained, as to the sige of the tres nor the location
of the plece from which the samples were cut, All
samples were cut from the heart wood,

The gum pocket samples were from African mahogany
wood, Mexican mahogany, and Floridian sshogany. Samples
of the gum were obtained from the siftings of the other

wentioned samples of wood,
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Preparation of 3Samples

Bach pleos of wood was converted into fine saw~-
dust by ueing e very fine tooth saw, The sav and
table was carefully cleaned before eash cutting. This
sawdust was sifted through & fifty wmesh sieve; the
particles failing to pass this nesh wers rejected.

The sawdust samples were placed in air-tight conteiners.
The gums of the seversl pookets were removed and also
placed in olosed containers.

In the extraction experiments, the orgimal
samples wers conducted through a series of extractions,
In each case, three saamples were used and caloulations
wers given for the mean as well ss the three runs,

The percentages given were in terms of the weight of
the samples for the particuler extraction,

All determinations in this stuldy were based on
oven~dry (108 C.) samples. It was determined that
samples required from four to six hours drying in

order to reach a conatant weéight.



Common Name

Afrioan
Mahogany

Mexioan
Mahogany

guban
MWhogany

Hondures
Whogany

Ploridian
Ihhognpy

Bagtician or
Philippine
‘Mahogany

White Iauan
or Philippine
Mhogany

Red lauan
or Pailippine
Mshogeny

Tanguile
or Philippine
Mahogany

TABILE 1

Scientifio
Name

Kaya
ivorensis (6)

Swietenia
maorophylls

Swietenia
mahogani

swiotonin
WA OrOcATpPa

Swietenia
mshogani

Parashores
ma lsanonan

Pentacme
Contorta

Shoresa
negrosensis

Shorea
polysperas

CLASSIPICATION OPF SARPLES

Bative
Habitat

West Coast
of Atric&

Mexicso

West Indies

Color

Reddish
Brown (8)

Light
Reddish
Brown

Dark
Reddish
Brown

North British Reddish

Hondures

Plorida Keys

Philippine
Islands

Philippine
Islands

Philippine
Islands

Philippine
Islands

‘Brown

Dark
Reddish
Brown

Light
Brown

Light
Brown

Reddish
Brown

Light
Brown



PART IX

MAHOGANY WOOD GUM
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Mshogany %Wood Oum

An examinstion of the literature reveals that no
systematic attempt has been mude to examine the gums
of various trees. The gummy substance found in the
.dolla of the true mahogany species presents an
interesting problem. Its presence is used as a
deteruining factor in distinguishing true mahogany wood
from that of other species. Acsording to definition,
{15) wood gum is & translucent, amorphous substance,
moat of the 5uin being slightly soluble in water and
practically all possessing the property of swelling
when allowed to remain in water for a length of time.,
Mahogany wood gum is & translucent, amorphous
substance having the property of bocoulpg slightly
soft in water, but unlike most gums 1t does not swell
when sllowed to soak,

The wood gums are generally considered to be
decomposition produsts of cellulose (15), resulting
from the action of scme hydrolytic ferment, usually
" stimulated by scme unfavorsble condition of growth,
some injury, or some morbid condition. In mshogeny
trees, the formation of this substance is doubtless
due to changes of degradation in the cell wall., The
substance is found with in the cell itself and in

spages formed by the breaking down of numerous cells
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ocalled gum pockets or gum stresks. Im African
mehogany and in the so=called true mahoganies, this
product can bs seen quite easily with the aid of a
;ion power hand lens. In spruce and other coniferous
trees, it is found in distinot receptacles, known as
reain-passages.

According to Schorger, (13) wood gum ocomes under
the class of compounds known as the hemicelluloses.
He defines a hemicellulose as a polysaccharide,
soluble in Allute alkali and eanrartiblé into simple
sugars by heating with dilute acids. Mahogsny wood
gum can hardly be classad as a true hemicellulose
as it cannot be dissolved in dilute allali, not ocan
it bte converted into siaple sugars through the aotion
of dilute acids and heat,

The first step 4in my investigation of this gum
was {0 experiment with its aolubility. Tsble I
1lluatrates the various soclvents used in an attempt
" to dissolve the substance. The samples used werse
taken from gum pockptl and from samples of Afriocan
and Tropleal American mahoganies that contained an
unusual amount of the material, Various physical
meang of separating the material from the sawdust
were tried, but no satisfactory msthod was found that
would bring about a complete separation, It was found
that some of the gum could be removed by shaking the



sawdust with ether, and then quickly pouring off the
ether. This process would leave a small amount of
the substance in the bottom of the ocontainer.

" In meny ceses the gummy substence was allowed to
digest in a portion of the solvent for several days,
but in some oases, where this was imprectical, a test
plate method was used. A test plate or watch glass
was used, & portion of the material was obtained with
the aid of a hand lens and allowed to remsin in contact
with the solvent for about an hour. Any reaction was
carefully watched through the hand lens.

The substance proved to be insoluble in all the
organic solvents used. KXo method other than hydrolysis
sould be found to remove the materisl from the wood.
This was done by the constant boiling with five
percent sodium hydroxide over a periocd of fourteen
hours. MNumerous extractions were carried out with
hourly examimations of the sawdust to determine the
- length of time necessary for its complete extraction.
The riltritel from these extractions falled to give a
precipitate upon neutraliszation with acide. fThe
filtrate obtained vy the extraction of sawdust with
cold sodium hydroxide very easily guve a precipitate
upon the addition of an acid. I might add that the
extractions with boiling sodium hydroxide were
~eonducted on samples that had been previously
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extracted with the cold reagent, and which still
showed the presence of the gum.

» After falling to obtain a precipitate with the
use of an acid, other methods were tried and it was
found that an equal volume of $6 percent aloohol gave
a flocculent precipitate of dark reddish brown color,
In several hours this material had settled to the
bottom of the container. It was recovered on a
filtqr and dried. This was found to be very scluble
in water and oould be precipitated from its water
iolntiqn:by the addition of e&n equal volume of
aloohol or acetons. Various methods of separating the
mixture into pure compounds were entirely unsucocessful.
¥o method could be devised to separate it through
orystalisation, fracticnmal precipitation, cooling or
heating.

This material proved to be insoluble in the
organic solvents; however, there was a slight softening

' in Gasoline, Bensene anxd Kerosene.
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TABLE II
SOLUBILITY OF MAHOGANY GUM

Solvent (o) Time Conditions Solubility

in
Hours
Water 148 frequent slight
shaking softening
Water 84 refluxed slight
softening
Aloohol 148 fregquent insoluble
shaking
Aloohol 14 refluxed insoluble
Bther 148 frequent insoluble
shaking
Ether 24 refluxed insoluble
Bensene 148 frequent slight
shaking softening
Gasoline 148 frequent slight
shaking softening
Kerosene 148 frequent slight
shaking softening
Acetone 148 frequent slight
shaking softening
'anquor 148 frequent insoluble
Thinner shaking :
Sodium 148 frequent slight
Hydroxide-5% shaking softening
8odium 14 refluxed hydrolysis
Rydroxide=-5%
Turpentine 148 frequent insoluble

shaking



S8o0lvent

Nethyl
Alocohol

Sodium
Carbonate

Borax
8olution

Perborate (&)

Sohweiser's
Reagent (7 )

Carbon Tetre
Chloride

Ritro
Bensene

Acetio
Aeld

Nitrio
Actda (dllute)

Sulphurie
Acld (dilute)

Toluene

Tartaris
Acid

Amyl Ether
Xylene

Time
in
Hours
148
3

b

148

TABLE I

CONTINUED

Conditions

frequent
shaking

boiling
boilang

bolling

frequent
shaking

test plate

8olubllity

insoludble
alight

softening
insoluble
insoluble
alight

softening
insoluble
insoluble
insoluble
insoluble

insoluble

insoluble

insoluble

insoluble

insoluble



Solvent

Benzaldohyde

Iso Amyl
Acetate

Agetorhenone

Butyl
Aleochol

Butyl
Bromide

Cyolo~
hexans

Carbon
Disulfide

Aceatie
Anhydride

rqugldobydc
Ethylene
Bromide

Lead
Acetate

Hydrochlorie
Acld Conec.,

S0ap
Solution

Time
in
Hours

i

148

19

TABLE IIX

CONTINUED

gonditions

teat plate

frequent
shaking

Solubility
inscluble
insoluble

insoluble
insoluble

insoluble
insoluble
insoluble
insoluble

insoluble

1n:oiubie
insoluble
insoluble

insoluble
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TABLE II

CONTINUED
Solvent r.‘im Conditions Solubility

n
Hours

Glacial 2 frequent insoluble
Acetis Acid shaking
Furfural i tost plate insoluble
Heptaldehyde 1 " inscluble
Zine Chloride 1 boiling insoluble
Solution (18)
Agetyl 1 frequent insoludble
Chloride shaking
Alconhol and 84 freguent insoluble
¥ater Mixture shaking
Potassium 24 freguent insoludble
Bydroxide 10% shaking
Ammonium 24 frequent slight
Hydroxide shaking softening
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EXTRACTIONS
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cold wWater Extractions

In these extractions no attempt was made to
identify the extraneous components of the wood,
however, mention will be made of the possibilities

in each case, The term extranecus oampcnentu has

been used by Hawley and Wise (8) to desaignate a
number of substances that are present in certain
woods which are often grouped together under the

general heading of extraotives. These substances

are found in the woody tissue, but are not considered
in integral part of tha cell wall, They can usually
be extracted with veriocus solvents.

Many of these extranecus components have &
decided commercial value. 1In most cases little is
really known &s to their true orgin and the function
in the plant. 3ome of these substances have been
investigated ohiefly for medicinel purposes. The
glucosides offer & class of compounds that can be
extracted with water or alscohol (). Among the
glucosides that have gained prominence ie Arbutin,

a powerful diuretic, extrasted from the berry tree.
saliein, found in the bark of the #illow and Foplar
tréon, is used in medicine as antipyretie.
fhloridsin, found in the bark of frult trees, 1ls used
as an antiperiodic.
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Coniferin, the glucocside of the fir tree, is of
importance &s the starting point for the synthesls
of vanillin (8).

In some investigations, it was found that certain
trees possess mtural dyestuffs that can be axﬁrnotod
with water, sloohol or ether (8). Some of these
dyestuffs are still of commercisl value, however,
the progress of the synthetic dye industry has
greatly lessened the demand for them. The possibilities
of the mehogany tree, &s to its medicinal and commercial
value, are yet to be investigated by chemioanl research,
At preszent, it is being used only in the manufaocture of
furniture..

Experimental

Table III gives the results obtained from the cold
water extraction of the samples previously classified.
The results are based on the oven~dry (106°C.) sample.
The procedurs used in these extractions is as follows;
The samples were placed in the oven and dried for six
hours at 1060. Three samples of esch of the nine woods
weres carefully weighed and placed in flmusks. They werse
allowed to digeat in 200 ¢y ¢. of c0ld water for a
period of sixty six hours.



The filtering process was accomplished with a
Buchner funnel, The air dried out the sawdust so that
it could be removed without an appreciable loss of
materials. The uamples were transferred to an
evaporating dish end allowed to dry in the oven for a
six hour period at 106-110'C. It was then plsced in
8 desiccator until cool, after which it was trensferred
to a welghing bottle and weighed. This had to e
acscomplished quickly, as it was found that the driﬁd
material took on molsture repidly. The sumples were
then placed in flsaks in readiness for the next
extraction.

The table aiso gives the colors of the filtrates
in each extraction. An examination of the table
reveals that the so-called true mshoganies yield a
higher percent of water soluble aubstances than those
of the East Indies. Also, it seems, that the amount
of water soluble materials is in some way related to
the specifie gravity of the wood, (see Table IX) the
heavier the wood the greater tne amount of water
soluble materials. The table shows that the samples of

Ploridian mahogany are entirely out of line with the

oaloulations for the other woods used in the axperinonf
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Ploridian mahogany is the heaviest of all the woods in
this class, however, the wrilter fully realises that
one tree does not give a true pleture of the species. It
was found in some instances that trees of the same
specles growing within a relative short distance from
each other gave quitc’difrorant results in thelr
snalysis (8).

As previously stated no serious attempt was made
to determine the substances extracted, however, in
each case the filtrete was evaporated to dryness in
order to determine the nature of the extrasted
materisals. The residue from the cold water extreotion
was 8 choocolate oolored substance. Ko cryatals were
formed during the evaporation nor could any be formed
through cooling, heating, eto. |

The results given in these determinations are
indicative of what one might expect to find in a
thorough quantitative analysis using samples from

many trees of the specles.



Species

African
Mahogany
#1

African

Mahogany
2

African
¥ahogany
#3

MEAR

Mexiocan

Mahogany
#1

Mexican

Mahogany
F ]

Mexiocan
Mahogany
3

MEAN

Cuban

Mahogany
#1

Cubsan
Mahogany
i

Cuban

¥ahogany
#3

NEAN

25

TABLE 11X

RESULTS OF COLD WATER EXTRACTIONS

Samples ovcn-drj (106°¢C.)

Welght Time Condi-
of in tions
Samples Hours
4.000g 86 frequent
shaking
4,000g . »
4.000g ® .
4.000g " .
4.000g 66 frequent
shaking
4.000g . »
4.000g . .
4.000g . "
4.000g 88 frequent
shaking
4.000g h »
4.000g » ®
] ]

4,000g

Coloyr Peraoent
of Extraote
Filtrate od
O.Y.T.l(ll) 3.68
. 3.56
» 3.88
. 3,68
0.Y, 3.68
" 3.30
b 3.80
. - 3.58
Y.0. 5.39
n 5.76
b 8,71
. 5,81



8pecies Weight
of
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TABLE III
CONTINUED

Time . Condi- Color

in tions of
Samples [lours FPiltrate

Honduras 4,.700Cg 88 frequent 0.Y.
Mhogany shaking

#1
Honduras 4.000g " . "
Mahogany

#8
Honduras 4.000g " " "
Mahogany ,

#3
NEAN 4 00903 b ® "
Ploridian 4.000g 66 frequent Y.0.
Mahogany shaking

f1
Ploridian 4.000g . bl "
Mahogeny

i
Ploridian 4.000g . . »
Mhogany

#3
NEAN 4.000g . . .
Bage 4.000g 66 frequent no

ticlan
#1

Ba g= 4. 0003
tician

#8
Bag~ 4.000g
tiolan

#3

MBAN 4.000g

shaking solor

L L
L L
L »

Percent
Extragte
od

1.27
1.82
1,37

1,28
15.38

14.98
16.08

15.1%8
1.68

1,77
1,49

1,64
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TABIE III
CONTINUED
Spscies Weight Time Condl- color Feroent
of in tions of Extraote
Ssmples Hours Filtrate ed
White 4,000% 866 frequent Y,0.T7.2 «.71
Iavan shaking
#1
White 4.000g " . . 78
iauan
2
white 4.,000g * . . ,68
lauan
#3 |
MRAN 4.000g » . " o7
Red 4,000g 66 frequent  Y,0. .80
Lauan shaking '
#1
Red = &.000g " " . R4
Iauan '
#2
Red 4,000g * " * 70
Iauvan \ ’
#3 . .
MEAN 4.000g . . » +78
fang-  4.000g 66 freguent O.Y.T.2 1.01
ulle shaking
#1
Tang= 40008 " " - 99
uile
m
Tang- 4.000g " . " 98
utle o

MBAN  ¢.000g * J J 19



flot Water Extractions,

The tammins hold an important place smong the
extraneous component of wood that can De extracted with
not water (8), wWithin recent years the tammin
oontent of a mmmber of trees has been investigated)
however, the literature does not reveal any researches
on the tannin oontent of the mshogany treean, The
tanning are very widely distributed, oocouring in many
different woods, but comparstively few of them have dbeen
investigated. Little 1s really known of their
true chemioal sonstitution, The prinolpal uses of the
tannin ocompounds are found in the leather and the
dyeling industry,

Bxperimental

The ssmples from the 00ld water extractions were
placed in a round bottom flask end refluxed with water
t‘br & two hour period, There was some difficulty
axperimoed with these experiments duae to the bdumping
of the mixture, Extreme care had to be exercised to
prevent loss of materials, The recovered saw dust was
tranaferred to an evaporating dish and plsced in the oven
for arying. After oooling end weighing the samples were
rin«l in a flesk for the ether cﬁrwﬂon pProcess.



Table IV gives the results obtained in these
extrastions. The peraentages are based on the oven-
dry weight of the sample at the beginning of each
extraotion, The table also supports the theory
thet the density of the wood is indicative of the
awounts of water soluble materials. Flordlisn and
~ Quben, the two heaviest samples used, give the
largest peroentege of oxﬁnﬂoﬁ substances, An
exsmination of the colors of the filtrates show
that the Philippine woods give a much lighter oolored
filtrate than do the other species. The filtrates
from these sxperiments gave residues ranging from
a ohocolate 6olor to a light tan, The residues are
very similer in appearance to those obtained in the
gold water extraction., 3Several attempts were
mede to obtein a sepsration of compounds, but none
proved successful.



Species

African
Mehogany
#1

"African
Mahogany
#2

African
Mahogany
#3

MEAN

Mexican
Kahogany
#1

Nexican

¥ahogany
e

Kexican
Mahogany
#3

MEAN

Cuban
Mahogany
#1

Cuban
Mahogany
#2

Cuban
Mahogeny
#3

MEAN

TABLE IV

RERSULTS OF HOT WATER EXTRACTIONRS

Samples oven=-dry (108°C.)

Welight
of
Sample

3.8621g

S.88686g

J.8488¢g

3.8848g
5.8620g

3.8689g

3.8479g

S.8568g
' 3.7548g

3.7679g

3.7713g

3.7780g

Time condi Color
in tions of
Houra Flltrate
2 refluxed 0,Y.
[} " "
] % ’
] ‘ - ”
B refluxed c.
] s "
» | »
» [ ] |
2 refluxed K.O0.
" "
" " ]
" " "

Percent
Extraote
od

4.04

- 3.78

.86

3.98
2,8

3.46

3.38

S.24
6.16

6.89

5.86

6,10



Species Veight
of
Sample
Honduras 3.9490g

Mahogany
#1

‘Honduras
Mahogany
#2

3.9507g

Honduras
Mahogany
#3

MEAN 3.9483g

Ploridian 3.3847g
¥Mahogany
#1

3.9488g

Floridian 3,.4008g
ﬂlh;g-nr

Ploridian 3.3980g

Mahogany
#3

MBAN
Bag~
tician
B 51
Bag-

ticlan
#8

Beag~-

tician
#3

MBAN

3.3986¢
3 'mg

S.9408g

3.9389g

31

TABLE 1V
CORTINUED

Time Condi-
in tions
HRours

2 refluxed

8 refluxed

- L
" "
" »
2 refluxed
" "
n "
" "

~ Color

of
Flltrate

Re O,

Be Oy

0.Y.7.1

Percent
Extracte
od

.70

5.85

5.43

5.66
10.82

11.13

10.91

10.98
2.70

2.34

2.48

2.50



Species

 White
Lauan

#1
White
. Iauan

#2

White
lauvan
#3

MEAN

ned
Lrann
#1

Red
- lAuAn

#8

Red
Iauan
#3

MEAN

 wung-
uile
#1

Tang~
uile
2

Tang-
ulle
#3

NEAN

Welight
of
S8amwples

3.9716g
3.9686g
3.9730g

3.9713¢
3.0676h

3.9698g
3.9780g

S 09'5978
3.9698g

3.9615g

3 .9608¢g

S8

TABLE IV
CONTINURD

Time
in
Hours

Condie
ttions

r.fluxed

Color
of
FPiltrate

0.¥.T.1

refluxed 0,.Y.T.I.

refluxed 0.Y.T.1I1

Peroent
Extraote
od

08

L9

«31

31
2.47

£.34

2.51

2.44
1.28

1,08

1.80

1.16



Ether Extraoctions

Many reains and ocleoresins are extracted from
wood with ether, In my correspondence with the
Forest Products Laboratory it was suggested that I
remove the realn or mashogany gum by dissolving it
in ether, bLut this method was unsatisfactory. There
remains a great amount of study before the mubject of
the resins will be clerified, HKesearch has been quite
agtive in the study of oleoresins from the oonifers,
It has been pémbcd out that there are over ninety
‘sonifers species in the United Btates, Comparatively
fow of the resins and oleoresins have been extracted

and examined {(8)s In some instances essentisl olils
heve been extracted from the waste sew dust or shavings
of various industries., A% present, the waste products
from mshogany are being used for fuel,

Experimental
The ssmples used in the hot water extraotions were
allowed to sosk in ether for a period of sixty-six hours,
The saw dust was oollected in an evaporsting dish and
sllowed to dry in the alr for two hours, after whioh
they were placed in the oven for further drying, The
semples being welghed yure transferred to a flask



for the sodium hydroxide extraaotions,

Table V gives the resulta obtained la these
extraoctions, The results 4o not show any great
differenses in the extracted amounts. as a oclass,
the African and the trus mahwganies do show a slightly
larger percentage of extracted substances, TFloridisn
mshogany shows the highest peroentage of ether soulubdle
materials, and Honduras shows the loweat percentage,
Additional investigation, using & larger number of
samples, 1is necessary defore any oconslusions can dbe
reached as to the ether soluble content., The filtrate
from these oxtractions are oevlorless with the exception
of those from Floridlan and Tanguile. The Table does
not list any solor for Tengulle; however, there 1is
Just the felintest shade of orange present after the
ether has been reduced to a smell volume,

The residue after svaporation of the ether was
in the form of globules of 04l or fat of reddish color,.
The color of the residue veried with the filtrates.
Those from the Philippine woods gave a much lighter
golored substance than those of the other speclies,

No attempt was mede to identify the substsnoes
extracted,



Speocies

African
Nahogany
#1

African
Hahogany
#2

African
Mahogany
#3

MEAR

Nexiocan
Mahogany
#1

Mexic.n
¥ahogany
2

Kexioan
Mahogany
#3

MEAN
Cuban
Mahogeny
#1
Cuben
Mahogany
g8
Cuban
Mahogany
N LA
MEAN

TABLE V

RESULTS OF ETHER EXTRACTIONS

Samples oven-dry (108 C.)

Helight
of
Samples

5.7089g

3.7070g

3.6971g

3.7085g
3.7403g

S.7548g

3.7189g

3.8351g
3.6516g

3 .55264

5.56507g

3.5449¢g

Time
in
Hours

66

66

é8

gondi~-
tions

frequent
shaking

frequent
shaking

frequent
shaking

Color
of
FPiltrate

no
Color

no
aolor

no
color

Pergeant
Extracte
ed

2.62

2.29

2,40 .

3,38

3.44

2,97

3.28
2.58

2.23

2.46

2.56
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TABLE V
CONTINURD
Species Weight Time Condi~ Color Feroent
of in tions of Extracte~
3emples Hours Filltrate od
Honduras 3.723%8g 66 frequent no «58
Mahogany shaking color
#1
Honduras 3.7196g ° » " .54
Mbogsny
§e
Honduras 3,7570g " . * .60
Mahogany
#3
MEAN 3.7247¢ " ® o 857
Ploridien 3.0182g 66 frequent no 4.41
Mahogany shaking color
#1
Ploridian 3.0216g " u " 4.73
Mahogany
2
Ploridian 3.0818g " . * 4.31
Mahogany
#3
MEAN 3.0208g " . » 4.48
Bag~ 3.8863g 66 frequent no 1.99
tioclan shaking color
#1
Bag-  3.8368g " " " £2.08
tician
#2
Bag~ 3.8424g " . " 2.07
tician ,
3
MEAN 3083518 " " . 2.04



| 8pecies

White
. lauan

#1

%hite
. Jauan
8

White
Lauan

#S
| MBAN
red
 lauan
#1
Red

~ lauan

#2

Red
. IAauen

#3
MEAN

‘Tang-
ulle
#1

Tang-
uile
#2

Tang-
uile
3

Welight
of
Samples

3.9688g

5.9613¢

3.9818g
3.8696g

3.8764¢g

5.3018g

3.9136g

TABLR V
CORT INURD
Time Condi-
in tions
Hours
66 freguent
shaking
] .
L] »
] »
66 frequent
shaking
L] "
] "
n .
68 freguent
shaking

57

color
of

Piltrate

no
eolor

no
coloy

no
coloyr

Percent
Txtraoct~
od

1.63

1,61

1.58

1.59
2.26

£.,31

2.26

8.87
1,62

1,68

1,40

1.68
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Cold Sodium Hydroxide HExtractions

Alkall hes no specific action on wood, however,
it attacks a number of the different componsnts (8).
Acogording to Hawley and #lasae, dllute sodium hydroxide
solutions remove & part of the lignin and part of the
hemioceslluloses. The hardwoods, which contain a higher
percentage of pentosana, are attaciked vy alkalil
treatment more than are other woods, However,
1Adiv1dual samples of some soft woods have bsen found
to have a higher percentage of alkali sclucle subatances
than do certain samples of hard woods (8).

It has been determined that extraoction with
alkall alters the hemicelluloses (13). some wood gums,
after laclatlon with alkall, becoms soluble in water,
Little Xylan, Araban, or #annan oan be lsoclated with
‘boiling water aloue; however, once removed with
alkall treatment tney do become soluble in water.

Experimontal

The samples from the ether extractions were
extrasted with 4% sodlum hydroxide for a period of
eighteen hours, After filtering and washing, the
sawdust was returned to the oven for drying. after
drying, 1t was carefully exumined through &« hand lens.
From all appearances, the condition of the material

was not altered by this extraction.
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The deposits of gum in the samples of African and
Troplesl American mahogany remained although they
did show a slight softening. Table VI gives the
results of these axtrasctions., It appears that these
percentages as cslculated for the African and Tropical
species is somewhat high; however, there is no way to
check the results except through additional researches.
The filtrates from these extrsotions present an
interesting point. The colors obtalned with the
Philippine woods range from orange to a tint of
orange yellow, while the csolors of the other species
varo all of the orange red shade. The Philippine
varieties give & much smaller percentage of extracted
substance than do the African and Tropical mahoganies.
The filtrate was neutralised with hydrochlorio
scid and a flocculent precipitate formed. The
Philippine woods gave & amaller and lighter colored
precipitate, This subatance, after drying, was found
to be soluble in water. No attempt was made to

separate or purify the sutstance.



RESULTS OF COLD 3SODIUM HYDROXIDE EXTRACTIONS

Species

African
Mahogany
#1

Afriocan
¥ahogany
#8

African
Mahogany
#3

- MBAN

- Hexlocan
Mahogany
#1

<+ Mexican

Mahogany
#2

- Kexican
Mahogany
#3

MEAN

Cuban
Mahogany
#1

Cuban
Mahogany
#2

Cuban
Mhogany
#3

MEAN

TABLE VI

Samples oven=dry (108 C.)

Welght
of
Samples

3.6088¢g
3.6170g
$.6180g

3.6126g
3.6137g

3.6070g
3.6085g

3.8097g
3.4668g

3.4636¢g
5.4631g

3.46811g

Time Condi~

in tions

Hours

18 frequent
shaking

] »

" »

" "

18 frequent
shaking

" ]

» "

» ]

18 frequent
shaking

golor
of
Filltrate

O.R.

O.R.

O.R.

Percent
Extracte=
od

29,99

27.68

£29.68

29.11
32.48

33.19

32.59

32.74
15.88

15.84

16.33

16.00



Species

Hondurss
¥ahogany
#1

Honduras
¥ahogany
#e

Honduras

Mahogeny
#3

MEAN

‘Welght
of

Sample
3.7028¢g

3.6996g

3.7077g

- 3.7053¢

FPloridian 2.8848g

Mhogany
#1

Floridian £2.8783g

Mahogany
#e

Floridian 2.8013g

¥Mahogany
#3

MEAN

Bage
tician
#1

Bag~
tician
#2

Bag~
tician
#3

MEAN

- 2.8848¢g

3.7600g

5.7626g

3.7567g
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TABILE VI
CONTINUED
Time Condi~
in tions
Hours
18 frequent
shaking
. ] 9
" »
.} "
18 frequent
shaking
. ] ;]
n ]
;3 ]
18 frequent
shaking

color
of
Filtrate

0.R.

D.R,

0.

Percent
Extraote-
ed

17.16

18.07

17.66

17.62
14.50

14.09

14.51

14.36
.41

9.28

9.60

9.41



Speclies

White
Iauan

#1

White
Iauan

4

¥hite
Iauen

#3
MPAN

Red
Lauvan
#1

Red
Lauan
e
Red
Iavan

‘3‘
MEAN

Tang-

ulle
#1

Tang-
ulle
P
Tang~-
ulle
#3

MEAN

Welght
of
Samples

3089358

3089275

3.88968g

3.8963g

- 3.7810g

3.788%g

35.7838g

'5.7889;

- 35.8518g

5.8549¢

3.8588¢

3.8881¢

TABLE VI
CONT IXUED
Time Condl~
in tions
Hours
18 freguent
shaking
. "
L "
] "
18 frequent
shaking
" "
»n ]
" »
18 frequent
shaking

#

Color
of

Filtrate

0.7.T.1

Y.0.

Y.0.

Percant
Extracte
od

5.63
3.66
3.56

35.88
5.99

5.94
5.88

5.93
4.82

4.98
4.67

4.88



Hot 3odium Hydroxide Extractions

Extracting sawdust with boiling five percent
sodium hydroxide for & period of fourteen hours was
8 pretty harsh extraction process, In this extrection
praotically all the remmining extraneous components
of the wood were removed along with other guistances,
This particular extraction was carried ocut solely for
the purpose of showing thiat it does remove the gumay
substance of mehogany. The other extractione proved
that this substance dces resist the aotion of ocold
water, hot water, ether and cold sodium hydroxide., Ko,
dogbt a Guantity of the lignin content of the samples
were removed in these extractlon. Schorger (13)
states that some of the lignin content 1s removed even

through extraction with cold sodium hydroxide solutions.

Experimental ,

fho samples used in the cold‘lodiun hydroxide
extractions were transferred to liter flasks conneoted
with reflux condensers, The samples were allowed to
digest in vigorously boiling five peroent sodium
hydroxide for fourteen continuous hours. Table VII
shows the perscentage of extracted materials for
these extractions. The significance of these

extraotions was not very olear,
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The Phlilippine wooda, although totally laoking in the
gum content that 1a typical of the other mahoganies,
showed in some cases larger perceantages than any of
the other speocies. For inatance Bagtisian gove
results as high as forty percent, whlle African mahogany,
contalning a larger quantity of the gum gave only
twenty-one percent of extraoted substancs.

The filnrates of the two groups showed color
distinctions aimilsr to those of the cold sodium
hydroxide extractions. The filtrates failed to give
& precipitate when neutralized with aold; however, it
was found that a pracipitatq formed when &n equal
volume of alcohol or scetone waa added. 7This
precipitate wus recovered on a filter peper and dried
The materials were qoluble in water, but insoluble in
many of the organic solvents such &s alcohol, ether,
6hlortorm, and rcetone, However, there was a slight
softening in bengene, gasoline and kerosene.

Various methods of reducling tne substance to

separate cowpounds were unaucocessiul.



RESULTS OF HOT SODIUM HYDHOXIDE EXTRACTIONS

8pecles
African | 2.5268g
Mahogany, 3

LT

Afrioan f

Mahogany

.
MEAN

TABLE VIIX

Samples oven~dry (105 G.)

Welght
of

2.5657¢

| 2.5408g
. 2.3797g
. 2.4099g

2.4535g

8.0107g

2.90648

8.8978¢

Tine Condl=-

Hours

Color
of

in tions

18 refluxed 0.R,

2.5406g

n n ]

18 refluxed o

. " »

. s.e078g " L

| Filtrate

1; Wé;fiﬁi;&"mmwmazﬁ:wW?M

peraent

BExtracte
ed

81,64

217

»mwéé;éi

21,88

it o vt i . i

21.86

- aL.a1
Ty

21.10

0 .99

10412




TABLE VII
CONTIKUED

S e e

Species WHeight Tiwe Condi-  color Pcrccnﬁ
of in ' tions of Extraote.
... . Sauples Hours _Flitrate od
mondures 3.0878g 14 refluxed  O.R.  38.80
hh;%any ‘

flonduras 3.0806g " = " " 41.09
thgguhy ‘ ; ; :

Hondurss 8.0532g Con % . .f o 33.312
“hoa‘n’ . i : ) §
Nl

ven s.ou9g " "t e

 ploridisn 9.4&655 16  refluxed K.8.1 = 28.44
wlhggany : :

Ploridian 9.4?333 LI "  826.86
¥ahogeny : . ‘ .
o’

Floridisn 3.47033 T 27,10
Inho@sny : , ,
#3

3 NEAN MJ”?V47085 v:‘ é | . % - .“Mﬂwmwav.‘e

Bage~ ' 3.3971g 18 refluxed  Y.0. 40.33
tician : : : :
B2 T :,

Bag- 3. 4}033 "
ticlan

#2
Bag-  S.d011g " " * 36.01
tiolan ? i ‘

#5

st oemebse thmm o

e . ke AR -

; MEAY 3.40803 "

&
- 3

T 89.88




Species

fhite
Iauan

#1

White
Iauan
#2

White
Isauan

s
MEAN
Red
lauan

#1
fed
Iauan

Red
isuan
KEAN
Teng=
ulle
#1
Tang=
uile

Tang«
uile

MEAN

%¥eight
of
Samples

. 3.7560g

3.7508¢g

S.7608g

5,.75656g
3.5568g

3.5617g

3.6607¢

%.5592g

3.8889g

3.6629g

5 .6763g

3.6683g
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TABLE VII

CONTINUED

sza ccmt"
in tions
Rours

i4 refluxed

» "
- L
L "

14 refluxed

14 refluxed

" "
o n
] L

GColor
of
Piltmte

0.%.

0.

0.Y,

Percent
Extracte
od '

16.16
17.40
16.50

16.68
27.88

27.08
26.81

27.23
£27.%6

27.27
27.88

27.50



PART IV

ASH CONTENT



Determination of Ash

The quantitative determinations of the ash content
of the samples used in this study are found in Table VIII.
There 1is no relation between ihe ash content and the
specific gravity of a wood. The table shows that
Bagticisn, having a specifioc gravity of . 64 has an
ash content of 1.63 percent while Ploridian mehogany
with a specific gravity of .93 has only .88 pergent of
ash. Schorger (13) rsports that Balsa, one of the
lightest of woods, contains 2.0 percent of ash.

In general, the sap wood contains a greater
percentage of ash than the heart wood (8). Prequently
the ash content is greater in the crown and in the
branches than in the trunk. The content of ash
materials varies with the age of the tree, ususlly it
is found that the older trees show a decrease in ash
content.,

The principal wmetallic componsnts in wood ashes
are oslcium, potassium, and magnesium. Besides these,
small amounts of sodium, meganese, aluminum, iron,
sulfates and ohlorides are almost invariably present
in wood ashes (8). Perhaps the most chsracteristio,
although seldom the most abundant component of wood
ashes is potassium oarbonate, The presence of this
compound explains the value of wood ashes as a
fertiliser and as & raw material in the making of
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soft soap. In genersl, the main component of wood ashes
1s lime. The ash of some of the hard woods has been
found to run as high as 70 percent in lime (8).

Experimental

Three samples of each of the nine specles were
carefully teighcd in tared poroelain orucibles. The
crucibles with iida were plagced in the muffle furnace
and allowed to remain at a dull red heat for one hour.
The 1ids were removed and the oruoibles were left in
thiwbvin until complete comdbustion had taken place.
Ocoassional stiriring insured a more complete oombustion.
rhe‘éructblo- ieva then placed in the desicoator until
cool and then wuliled. The detsrminations are based
on the oven=dry weights of the samples.

No attempt was made to analyse the ash further

for its various mineral ocomponents.



Species

Afrioan
Mahogany
#1

African
Mahogany
iR

African
Mahogany
#3

MEAN
Mexican

s hogany
#1

Mexioan
NMahogeny
#2

Mexioan

Mahogany
#3

MEAN

Cuban
Mahogany
#1

Cuban
Wmhogany
#8
Cuban
Mmhogany

#3

MEAN

RESULYS OF ASH DETEHMIBATIONS

TABLE VIIX

’

Samples oven=dry (105 0.)

Welght of
Ssmple

1.1546¢g

1.0308g

2,.5960g

1.5871g
1.22683g

3,.3860g

1.3578g

1.9696g
8.4173¢g

2.9894g

'1.7070g

2.3712¢

Welght of
Ash

0436¢g

.0989¢g

.0600g
.0081g

wO219g

.O(‘BRg

.0113g
.0leég

Percent of
Ash Content

3.83

3.85

3.80

3.62
.66

.83

+60

<63

50

50

51
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TABLR VIII
CONTINUED
Species #¥eight of Welght of Percent of
Sample Ash Ash Content
Honduras £,0478g 0083¢g .41
Mahogany
#1
Honduras 2.1889g 0088g .40
Mahogany
#e
Honduras 1.,1071¢g 0063g .48
Nahogany
#3
MEAN 1.7816g 0071g 4R
Ploridian 3.1898g .0306g .88
¥ahogany
#1
Ploriiian 8,1293g 001”1‘ B0
wahogeny
§2
Ploridian 1.8834g .0138g .88
¥ahogany
#3
MEAN 2.3041g OR04g 81
Bagtician 1.4510g 0820g 1.8
#1
Bagtician 1.8044g 02356¢g 1.58
*
Bagtioian 1.55621g .0240g 1.564
#3

MEAN 1.6026g LORB31g 1.63



TABLE VIII
CONT INUED
Species Welght of Welight of Percent of
Sample Ash Ash Content

Iavan

#1l
Iauan

#2
White £.3400g 0083g «40
Iauvan

#3
MEAN 1.9668¢ «.0080g .41
Red 1.2976¢ 0083g .64
Iauan

#1
Red 1.7810¢g .0108g ..
Lauan

#2
Red 1.26288¢g .0078¢g 88
Iauan

#3
MEAN 1.4302g +0080g .83
Tang- 1.5688g .0040g .28
ulle ‘

#1
Tang~- 1.9656g -0068g 30
uile

#2
Tang~- 2.1870g .0062g 29
ulle

#3
MEAN 1.8868g .0053g -89



PART ¥

SPECIFIC ORAVITY



Detormination of Specific Gravisy

The method pursued for the determination of the
specifio gravities of the n-@,u used in this study
was conduoted «s direoted by the Forest Products
Laboratory {14). The specific gravity of a wood 1is
a good indiocation of the strength properties of the
wod.' But agein I might edd that to get a true pio-
tng. of sho species a larger number of ssmples yuhouu
be used in all dctmﬁut&om, The specifio gravity
of a substance is its weight divided by the weight of
an equal volume of water, The specifio gravity
determingtions in this study are based on the oven-
dry semples of kiln dried woods,

‘Bxperimental

Table VIII gives the results for these determ-
inations. Two methods for oomputing the volume of
the samples were usedj however, the table is bdased
on the volume as found by measurements, The samples
wers out to ocubes, three fourths of an inoch in each
dimension aend their volumes ocaloulated in terms of
cuble untinctgra. The samples were allowed to
remain in the oven for six hours, after whioch they
were oooled and weighed. Thres gamples of esch species
~ were used, The weights of the samplos, as shown in
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the table, are indicative of the accuracy used in the
cutting of the samples.

A cheok on the volume caloulations was run by
determining the amount of water the wood displaced
when lmmersed., This was accomplished by placing a
beaker of water on the laboratory balance and taking
the weight of the contalner. A glass rod fastened
to & stand was used to push the piece of wood under
the surface of the water, The samples were dipped
in hot paraffin, and any excess was removed through
soraping. A amall hole was punched in each sample
to 81d in keeping it under the water while & reading
of the weight was being taken. It was found that the
determinations, as computed by measursments varied
but .02 with those as oslculated by displacement.

The following formula for the determination of
the specific gravity was used:

Specifie Grevity = __g_
D = weight in greams

V= Volume in o.e.



Speclies

Afriocan
¥ahogany
#1

African
Mahogany
e

African
Mhogany
#3

MEAN

Mexicen
Mahogany
#1

Mexican
ishogany
#8

¥exiocan
Mahogany
#3

MEAN

Cuban

Mahogany
#1

Cuban

ahogany
E

Cuban
hogany
#3

MEAN

- 65

TABLE IX
RESULTS OF SPECIPIC G+AVITY DETERMINATIONS

Samples oven~dry (1086°C.)

Weight of
Sample

3.3484g

3.5980g

3.2870¢g

3.3834g

' 5.1680g

3.1381¢g
3.9980g

3.9850g

3.9910g

Volume by
Measurement

6.9138 ¢.c.

6.9138 ¢.0.

6.9138 ©. 0.

Specifioc
Cravity

48

49

«47

«48
4b

45

« 45

46
b8

.88

«5%7

.68



Species

Honduras
Mahogsny
#1

Honduras
Mehogany

B
Ronduras
Nahogany

#3
MEAN
Floridan
l-bzgmr
Floridan

Maehogany
#2

mrzdm

Mahogany
#3

MEAN

: Muim :
N

Begtioien
#2

Bagtiolan
2

MEAR

4.4840g

4,4820g

68

PABLE IX

CONTINUED
wWelight of Volume by
Semple Heasurement
3.47508 6.0138 o.0.
3.56008 "
35,3850 "
3.4660g .
6.2050g 6,9138 0.0,
6. 49308 "
6.4850g .
8,42408 »
4.4950g 8.,0138 0.0,
4.4690g "

]

Specifio
aravity

« 50
W8
+ 49

o580
091

" «53
408

93
68
o84

84

«64



Species

white
Lauan
41

white
Lauan
#2

white
Lauan
#3

Red

Lanan

Red
Lauan
#e

Red
Lauan
42

MEAR

Tang=
ulle
#1

Tang~
ulle
#2

Tang~
uile
#3

MEAR

&7

TABLE IX
CONTINUED
welght of  Volume by
Ssmple Reasurenent
3.1810g 6,0138 0.0,
3.08208 "
35,1880 "
35.,12008 A
‘3.544& 8.9138 0400
3.3140¢g .
3.21708 »
3.20108 »
+ 45408 +8307 0.0,
+ 44508 R
+ 43208 "’

Specifio
Gravity

45

odé

«48

45
e 48

a7

48

o A7
54

53

+82

+83



PART V1

CONCLUSIONS



Conelusions

The gum that is found in the species of African
and Tropical Amerioan mshoganies 1s insoluble in most
of the organio solvents. It is believed by the writer
that there is a possibility of finding a solvent for
this substance. Perhaps a mixture of seversl organie
solvents would be the answer to the prpblou. however, .
such a procedurs would vuquiro‘nn indefinite amount of
research. The refluxing of the ssewdust with five
perocent dodium hydrqxidc for a period of fourteen hours
is a method for the removal of the gumay substance.
This proceas alters the product and is not considered
satisfactory. The objJeot is to extract the material end
to recover it unchanged and not just to effect its
removal from the wood.

. Tho rc:u&tc of the various extraoctions are 1ndinat£v¢
or the raot that there are possibilities of obtaining

data that may be used in distinguishing the various
species of mmhogsny. Indentification of mehogany by

the character of tns varicus extraot filtrates obtain-
able from them is an excellent problem for further
research, An examination of the tables giving the

results of the various extractions, suggeats that

there might be some relation between the solubllity of

a wood in certain solvents and their specific grevities.



Table X is & summary of the analytical data
obtained in this study. This table differs from the
other tables in that the percentages are based on
the original 4.060 gram weight of the sample. For
instance, the sample of African mahogany was extracted w
with cold water and 3.63 percent of its weight was
dissolved. The remmining 3.86281 grams were extracted
with hot water and 3.78 percent of the original 4.000
grams were removed. This method of calculation was
used in all the determinations ae shown in Table X.

The scope of this particular problem is vast, &nd
to the best of my knowledge no serious attempt has
ever been made to bring together any analytical date,
pertaining solsly to the chemistry of mahogany. It
4s hoped that this experimental investigation will
result in a more thorough and comprehensive study of
the chemical possibilities of the mmhoganies,



TABLE X

EXPERIMENTAL DATA FOUND IN THIS STUDY
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TABLE X

EXPERIMENTAL DATA FOUND IN THIS STUDY

Results in percentage of oven-dry (105 C.) samples

SOLUBILITY

Cold Four Percent

' Spociﬁ.ﬁ

Specles Cold Water | Hot Water | Ether Sodtum Hydroxide , :‘ 3:1&1!;"1;;::;:: Ash Sheoifs
African s.62 3.78 2.26 28.79 ot 15.07 - 5.82 a8 {
Mexican 5.58 3.14 3.04 " 20.08 :; 12,71 - .63 48 )
Caban 5.61 5.75 2.09 13.86 7.46 - .81 .56 j

: * -

Honduras

1.28

5.50

53

16.33

30'13 N

w42

«50

Floridian

15.12

9.25

3.39

10.36

17,01

.81

+93

Bagtician

1.64

2.47

1.96

8.84

53.62

1.53

-84

waite Lauan

.71

+30

1.58

S.41

15.42

41

45

2.23

5.61

24.24

Tenguile «99 1.16 l.47 4.66 gé 25.20 29 | -53
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