PAMPHLET No, 44

COMMONWEALTH ¥ 895 OF AUSTRALIA

Council for Scientific and Industrial Research

The Chemistry of ~ Australian
Timbers .

Part 3.—-The Chemical Composition of Four Pale-
Coloured Woods of the Genus Eucalyptus :—
E. gigantea, E. obliqua, E.regnans,

E. sieberiana

(Division of Forest Products.—Technical Paper No. 9)

By

|
. W. E. COHEN, B.Sc., A. G. CHARLES,\
snd A. B. JAMIESON, M.Sc.

MELBOURNE, 1933

Registeved at the General Post Office, Melbaurne, for transmissian by post as a periodical

T T

——

l

{
ge
|
z







CONTENTS.

Foreword . .. - . A
Summary
1. Tntroduction—
(i) Species
(ii) Geographical distribution

(i) Characteristics and uses
2, Materials Used .. .. .. .. .
3. Preparation of Wood Powder Samples

4. Methods of Analysis

=1}

. Results of Analysis

6. Diseussion of Results—
(1) Gencral chemical features of the woods
(i1) Variation of results within a species .. .. . .

(ifi) Comparison of the woods with some Northern American hard-
woods

{iv) Significance of the resuits to wood-pulping projects

(v} The diagnostic value of certain chemical factors
7. Conclusions

8. References to Literature

PAGE

10

10

11
11

16
16

[
2



FOREWORD.

This Pamphlet covers a continuation of the work on the analyses
of the eucalypt timbers, the first portion of which was issued as
Part 2 of the series on the chemistry of Australian timbers (Coun.
Sei. Tud. Res., Aust.,, Pamphlet 32).

It is of particular interest, as it deals with the group of species
which have proved to be most suitable for paper making in .\ustralia.
It further continues the attempt to use the results of analysis for
purposes of identification, and, though the keys developed are not as
clear cut as could be desired, thev have a very definite value, and
Lave alrecady proved so in the work of the Division.

Their full value will not be shown until a great deal more work
Lag been done, and especially until other genera besides the eucalypts
bave been examined.

I. H. BOAS,
Chief, Division of Forest Products.

30th August, 1933.



SUMMARY.

1. An investigation of the chemical composition of four woods of
a group of Australian encalypts, commonly referved to as the “ Ash”
group, is recorded.

2. The sawmples examined were obtained from fonr species, the woods
of which may generally be deseribed as light-coloured, and which are
the most suitable of the eucalypt woods for pulping purposes. The
species occur in the eastern portion of the Australian continent and
in Tasmania. The woods arve sufliciently alike to render identification
from appearance, density, and other plysical characteristics difficult
Il many cases.

3. Forty-nine authentic samples were examined. These wcre
collected from districts as widely distributed as collection facilities
would permit, and consisted of sound truewood, mainly from butt logs
of mature trees.

4. The methods of analysis employed were those described in a
previous publication. (Coun. Sei. Ind. Res., Aust., Pamphlet 32.)

5. The study showed that these eucalypts differ generally in chemical
composition from the hardwoods of North America and, to a lesser
degree, from the eucalypts of the Ironbark group which have been
deseribed 1n an earlier paper.

6. Some regular differences in certain chemical factors such as
total pentosans, percentages of  solubles” in various solveuts, and
“golubles ” ratios, were found, and the possibility of employing these
as au ald to identification 1s indicated.

7. Variation of chemical composition within a species was studied,
and its possible influence on wood pulp vields is discussed.



The Chemistry of Australian Timbers.

Part 3: The Chemical Composition of Four Pale-
Coloured Woods of the Genus FEucalyptus:
E. gigantea, E. obliqua, E.regnans, E.sieberiana.*

1. Introduction.

N

In continvation of the study of the chemieal composition of \us-
tralian timbers, consideration has been given to some of the more
mportant spccies of what 1s referred to as the “ Ash ™ group of
eucalypts.  \Although some of these timbers have been exteusively
esamined with reference to their values as pulp woods, there is as yet
no reliable record of their proximate chiemical coniposition.  With the
possible advent of a wood pulp industry, and, perhaps later, of an
artificial silk industry, a knowledge of the chemieal cowmposition and
its variation within a species is of importance. Furthermore, the
timbers of these species are structurally similar, awd a ready means
of identification of the wood away from the tree Is desirable, particularly
as the timbers behave differently in serviee and when pulped. The
study of chemieal composition has thercfore been undertaken partly
with the object of investigating chemical differences between these
species, and partly to study the variation within a species.

(1) Species—The species arve as follows

(a) Bucalyplus gigantea {(syu. de[egatensis), which, in Viectoria,
is commonly known as red ash, woollybutt, or gigantea; m New South
Wales as alpine ash; and in Tasmania as gum-top stringybark, white-
top stringybark, Tasmaunian oak, or gigantea.

(b) Eucalyptus obliqua, which, in Vietoria, is commonly known
as messinate; in South Australia as stringybark; in New South Wales
both as messmate and stringybark; and in Tasmania as stringybark
and brown-top stringybark.

(¢) Eucalyplus regnans, whlch, in 'Vietoria, is commonly known as
mountain ash or regnans and, in Tasmania as Tasmanian oak, swamp
gunl, or regunaus.

(d) Eucalyptus sieberiana, which, in Victoria, is known as silver-
top or mountain ash; in New South Wales as mountain ash, coast
ash, or black ash; and in Tasmania as white- -top 1romnbark or iron-
bark.

Of the above species, the woods of E. gigantea and FE. regnans
are difficult to distinguish, while, in some cases, samples of B. obliqua
may quite easily be confused with those of either 72, gigantea or F.
TeGRANS.

. (ii) Geographical Distribulion -E. gigantea is found at high eleva-
tions on the southern tablelands of New South Wales, at high (‘l(’\'atlons
in the eastern mountainous parts of Victoria, and in Tasmania. B,
obligua is found in Victoria and Tasmania, in New South Valds along

* Typescript received for publication July 22nd, 1933.
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parts of the Dividing Range, and in South Australia.  In Tasmania,
it grows ou large tracts of poor, hilly country, 1x widely distributed,
and is particularly well developed in the south. In New South Wales,
it occurs on the moist mountuins of the eastern zide of the southern
tableland and on the castern edge of the northern tablelund to near
the Queensland bovder. It is found in the south-east of South \ustralia,
and 1is fairly general iu the highlands of Vietoria. K. regnans
occurs abundantly in central eastern Vietoria and in Tasmania. F.
sieberiana is found in the central coastal, central tableland. and south-
coast districts in New South Wales, and also on the northern
tableland.  Tn Vietoria, it is abundant in many parts of the castern
coast districts and on the eastern mountains up to 3,500 feet; aleo on
the Cape Otway Peninsula.  In Tasmania, it occurs near the north-
east coast.

(i13) Charactoristics and Uses—The woods of these four species
ave mostly light in colour, varying from white to pale brown or pale
pink. In a few cases of f. obliqua, the colonr may be red-hrown.
Thex are of open texture and have relatively low densities. The woods
ave only moderately durable, E. oblignu and FE. sieberiane being con-
sidered more durable than I, regnans and L. giganiea.

The timbers have a pleasantly light colour, are readily stained and
polished, and are nsed extensively in general constructional works, in
liouse building, and for flooring, furniture, aud cabiner work. All these
woods arc suitable for pulping, but, until recently, most experimental
studies have beeu confined to the woods of E. regnans and [, obliqua.
The former has proved particularly suitable for ground wood pulp. It
i expeeted that mills for the pulping of these woods on o commercial
scale will shortly he erceted.

2. Materials Used.

As was the ease when the Tronbarks were studied, every possible
care was exercised in the collection of representative authentie samples
of cael of the four gpecies wider consideration. The sawmples consisted
of nnweathered, sound truewood, which, in most cases, was ent from
the butt of the trece. Tn a few instances, where the hutt trnewood
satple was considered to he nnsatisfactory, the truewood from a top
log sample of the same tree was used.

The collection of samples was generously underraken by officers of
the Forest Serviees in the States of New South Wales, Vietoria, and
Tasmania. Al samples were eolleeted in aceordance with regulations
drawn up by officers of the Division, and details in connexion with
locality, climate, rainfall, soil, altitude, coudition of trec, &e.. werve
carvefully recorded,  Boranical material was secured with each timber
specimen. and the identification by the eollector wus verified.

Fach timber sample was given a distinguishing laboratory muuber,
and a portion was theu prepared for chewical analvses,

The total number of samples from cach species, together with the
number devived from each Srate, is indieated in Table 1. The actudl
locality from which each sample was obrained is rvecorded later (sce
Table 2), and the various distriets concerned ave approximately
indicated on the maps (see page 9).
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Tapre Le—Suowing 1 NUMBER OF SAMPLES OF EACIH SPECIES
[EXAMINED, TOGETHER Wit THE NUMBER I)ERTVED FROM IACIT STATE.

Number from—

Species. N;fr%tsér. T T T T T Ty
N Wa?:sl.lth Victoria. | Tasmania. Al?s({’,];{?llia.
E. yigantea .. .. 6 1 5
. obigua .. .. 20 4 5 | 10 1
B. regnans P T 6 | ..
E. sieberiane .. B —»FI{) - i} 'L 1 ..

Lt will be seen, by reference to Lable 2z and the map, that samples
Liave been collected from widely separated localities. The predominance
of samples from Vietoria and Tasmania was influenced mainly by
distribution, but also by availability and by facilities for collecting.
With reference to the species . gigantca, the discussion does not
include analyses of samples fromm Tasmania, although the tree grows
in thay State. Owing to the lack of facilities, three samples only,
and these all from one distriet, liad been received when this investiga-
tion was completed. An examination of these samples furnished results
so different from those obtained with other samples of this species that
it was considercd necessary to investigate their origin and to obtain
further samples from other districts before any definite conclusions
could be drawm.,  Yor comparison, the results of analysis of the
Tasmanian samples are showrn separately in Table 2.

3. Preparation of Wood Powder Samples.

The procedure adopted during the study of the lronbark group
(1) was cmployed in the preparation of wood powder samples for the
present investigation.  The amounts of brittle extrancous substanecs
oceurring in the woods were, in most cases, less than those in the
[ronbark woods. On account of this and of the conscquent greater
proportion of woody substance, most samples were less brittle in the
mnpact mille and, consequently, the preparation of cach sample occupled
a greater amonnt of time than was the case with the Tronbarks.

4. Methods of Analysis.

The following determinations were made on all smuples:—
Alkalinity of ash.
Cellulose.
Ligunin,
Peutosans and pentosans-in-cellulose.
Solubility in hot water, cold water, alecohol, cther, N/S sodiun:
hydroxide, and benzenc-aleohol (2 : 1). .
Singe the methods of analyses, apart frowm those deseribed by
Schorger(2) and Hawley and Wise (3), are described in a previous
publication(1), it is not necessary to describe them here,
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It should be noted that the ash content was not determined for all
saniples included in this investigation., This determination had no
particular value in this study, especially when the alkalinity was deter-
mined 1n all cases.

While the lower extractive values warraunted a reduction in extrae-
tion time for many of the samples, the customary procedure of
extracting with solvents for fourteen to fifteen hours was adhered to
i order to cope with the high values obtained with some samples of
L. obliqua. With the greater cellulose contents and eorrespondingly
lower extractive values, the number of chlorinations necessary for
de-lignifieation was considerably reduced, five frequently sufficing,

5. Results of Analyses.

The results of all determinations are set out 1n Tuable 2, which also
includes the names of the locality and State from which each specimen
originated.  All results are expressed as percentages of oven-dry
(105° C.) wood, with the exception of the alkalinity of the ash, which
is expressed as ces. of N/10 acid per gram of oven-dry wood. The
ratio of cellulose to lignin for cach sample has also been jucluded in
the table.

For the purpose of any examination of regular differences hetween
species, the average figures for cach determination in cach species,
together with the maxima and minima, have heen set out in Table 3.

During the examination of the vesults for regular differences
between species which might he used as aids to identification, con-
sideration was given to the possibility of differences in the chemieal
nature of the extractives. This was studied indirectly by the detex-
mination of the ratios of all the solubility factors obtained. Certain
of these ratios, which showed regular differences between species, and
which were therefore thought to have some significance, are included in
Table 4.

6. Discussion of Results.

(1) General Chemical Features of the Woods—With the exception
of E. obliqua, the woods of the species were characterized by their rela-
tively low extractive values and correspondingly high cellulose contents.
In addition, the cellulose was found to exist in a greater proportion
than was the case with smmne of the Ironbark woods(1), this fact being
indicated by the higher ratios of cellulose to lignin.  The woods were
all characterized by a very low ash content and alkalinity of ash,
and by the general tendency of the total pentosan content to approach
the values found for the hardwoods of the Tinited States of
Ameriea(2) (3).

© (1) Varialion of Results withiw a Species~-Taking into con-
sideration the geographical distribution of the samples examined (see
map) with the consequent variations in eonditions of grpwth, soil,
climate, and altitude, the valunes of all determinations for each species,
with the exception of E- obliqua. were uviform (sce Table 3). With
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Tasre 4.- Cnemicar Composrrion or THE (rouve (K. qgantea, B. obliqua,
E. regrans, and K. siebericia).—SigNiricantT Ratros.

i Sodium

. Sodiuwn Sodium - i
. . . Hydrogide ' Hydroxide ! l}&ﬂifle\'{g
Species. i Number oj Maximum and soluble to * soluble to | “papoe
] Samples. Minimuni. Hot-water Alcohol | 2)eonol
| © soluble. soluble. ! soluble,
| :
V. giganteu .. 1 [} -Maximum .. } 6.3 Y.4 12.5 (a)
: Minimuin : 3.3 3.2 7.3
| I '
J S RV O
L. obligua .. . 20 Maximum .. ! 2.7 | 2.3 6.2
- | Minimum \ .3 b 1.4 1.9
» E. regnans.. | 13 " Maximum .. i 3.5 1.5 25.4
! Minimum .. { 1.3 { I.8 36
. - . \ - ! A R
K. sieberiana ) 10 Maximium ! 6.6 4.7 5.7
! Minimum .. | 1.9 186 2.5

NoTE.—(e) In arriving at the maximum values in this particular case, the ratio tor sanple 1211
{51.1) has been vmitted. 1n this way a more reasonable range has been obtained. In any casc
the separations effected by using this ratio are not affected Ly the omission o that unusually high ratio.

reference to Jo. obliqua, the varlation in the pereentage of extraneous
material contained within the various wood cells was respousible for
fairly wide limits for the cxtractive values and ecllulose content.
Pentosans, botl total and those in cellulose, and the ratio of cellulose
to ligniu, were not mfluenced to the same degrec, these results being
much more uniform than the others mentioned above.

(111) Comparison of the Woods with some Northern dmericun
Ifurdwoods.~—~Some interesting contrasts and resewnblances are observed
when the average values for some North American hardwoods(2) are
compared with the average values obtained for the woods of this group.
As was the case with the Ironmbark group, the ash contents provide
an outstanding contrast, the average values for the American woods
being high and ranging from 2.12 per cent. for balsa to 0.44 per cent.
for sugar maple, while thoge for these woods are extremely low, varying
from 0.05 per cent. (for I. obligua) to 0.07 per cent. (for F. regnans).
The extractive values do not reveal any great differences. With the
exception of the samples . gigantea (4.0° per cent.), the average
hot-water solubilities of the eucalypts (9.2 to 143 per cent.) are
greater than those of the American woods (2.8 to 3.6 per cent.), with
the exception of mesquite (Prosopis juliflora) (15.1 per cent.). The
results for cold-water soluble matter are not much different, K. gigantea,
on one hand, and mesquite, on the other, being the exceptions. There
are little or no differcuces between the average results for ether solubles
and sodium hydroxide solubles. The average lignin values for the
eucalypts (19.9 to 21.1 per cent.) are shown to be less than those of
American woods (23.4 to 30.5 per cent.), but it must be remembered
that the results have been obtained by different procedures. If the
precautions for eliminating extraneous materials were to be applied to
the American woods, it is possible that the lignin values for ¢he fwo
groups of woods would be mueh the same. With the exception of
E. gigantea (56.9 per cent.), the average cellulose contents of the
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eucalypts (46.6 1o 50,0 per cent.) fall far short of those of the Xmerican
woods (34.2 to 6L.3 per cent.), if we exclude the value for wmesquite
(45.5 per cent.). 1t 1s Interesting to draw a comparizon between [,
obliqua (46.6 per cent.) and mesquite.™ It i< not possible to compare
the average valuex for the ratio of cellulose to lignin on account of the
different basiz for the determination of lignin in the American woods.
It can be assumed, however, that with the exception of mesquite, the
American woods would lhave a greater ratin of cellulose to lignin.
With respeer to the average pentosan contents, 5. gigunlea (20.8 per
eent.) is the only species whicll can be compared with Anierican woods
(18.5 to 27.3 per cent.). if, again, mesquite (14.7 per cent.) is exeluded.

Summing up, it may be said of these four woods, that the wood
of I, giganiea is the only one bearing any resemblance in chemieal comn-
position to most of the North American hardwoods of which analvees
are available,  There is. in addition, a chemical resemblance between
E. oblique and mesquite.

(iv)y SNeguiticance of the Results Ao Waood-pulping Projects— From
a chemteal point of view, other things being equal, the probable value
of these woods for wood-pulping can be assessed from a cousideration
of their ecellulose and hignin contents, together with their solabilities
in sodium hydroxide.  Such an examination would serve as a guide
to projected studies on pulping qualities. In thix partienlar fustance,
the latter are already well known for these woods, with the exception
of K. sieberiana.  Hence, at thiz stage, the results ean only serve to
indicate the variation in possible vields of pulp that must he expected
from these woods. The summarized results which are et out i Table
3 indicate that the wood of K. gigunfea max be expected to give the
greatest vield of pulp, with the least varintion, while Tow yields must,
at times, be expected fronn a lurge proportion of the wood of 12, obfiqua.
There is little to choose between the woods of . regrans and £,
steberiuna, both of which contain, on the average, less cellulose than
does  that of . giganiea, and, at the same time, show o greater
variation of yields within the species.

(v) The l)z(/(/;[m//r Ve of Certarn Chendeal Faelors—\ study
of macroscopic and deroscopic features of the woods of the species
now under discussion has shown that those of I, giguulea and I, yegnans
and, in some cases, of Is. obliqua, ave difficult to separate. There have
also been cases where the woods of . obliqua. and I sicheriana could
not ecasily be separated.

For diagnostic purposes, the vesults obtained have been considercd
from the two following poiuts of view:—

Actval dijferences in chiemical composition, such as in ecllulose
content, ratio of eccllulose to lignin, pentosan comtent, and per-
centages soluble in various solvents.  Ash content and alkalinity
of the ash have also been considered. For the purpose of dis
('n«inp; the diagnostic value of all these faetors, the maximumn
du(l minimum values of cach have been zet out in F 11)10 3.

* This resemblance is mnﬁm d to chemie ﬂ] 'mpo("re
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Differcnces in the general chemicdl propertivs of lhe extractive
muaterials, some Indications of which have been obtained by
means of a study of their relative solubitities. Ratios of all the
solubility factors obtained during the analysis have been caleu-
lated, dll(l, after a critieal study, only three of these have been
found to have any value for the identification of the timbers
of the species of this group, namely—

The ratios of solubility in N/8 sodivm hydroxide to—
Hot-water soluble.
Aleoliol =oluble.
Benzene-aleoliol soluble.

The maximum and mwinimum values of these three ratios are to
be found 1n Table 4

The results contained tn Tables 3 and + lave been illustrated
graphically in Figures 1 to 7, the shaded portion in each case indicating
the range of thar pardenlar determination or factor. In Figures 1 to
4, the average values have also been indicated by means of arrows.

By reference to Tables 3 and 4 aud to Figures 1 to 7, it will be
seen that some determinations and ratios do show definire differences
between speeies. However, there are no factors which could be used
in all cases to separate definitely the wood of one speeies from all of
the others. Henee, the diagnostic value of the results is limited, although
they could frequently be used to aid other methods of identification.
A more detailed consideration of the significant factors is given below.

(«) Tolal Pentosuns—This determination (see Plate 1, Tig, 1)
has por(mti:ll diagnostic valiue, bheeause samples of [ giganteq (17.8
to 22.7 per cent.) have been found to have a greater pentosan content
than do those of IX. obliqua (13.2 to 16.5 per cent.).  [n addition, most
samples of B, regnans (161 to 19.3 per cent.) contained pentosans in
quantities greater than 16.5 per cent., the latter being the highest value
obtained from an examination of twenty samples of K. obliqua.

() Eotractives—Iol-waler Soluble~—Of the extractives soluble in
water, samples of K. obligua (7.9 to 26.6 per cent.) contained more
than samples of £. gigunfea (2.4 to 6.5 per cent.) (sce Plate 1, Fig. 2).
Many samples of F. regnans (4.8 to 15.3 per cent.) contained qu(lntmes
greater than 6.5 per ceut. of material =oluble in hot water,

Lleohol Soluble—Samples of F. giganlea (1.6 to 6.5 per cent.) may

adily be dm‘rumm\hod from those of FE. obligua (10.1 to 29.1 per
ce m) (sec Platv 1, Fig. 3) by the determination of the anmount of
material soluble in aleohol. In addition, samples e¢outaining more
than 20 per cent. of material soluble in aleohol conld confidently be
identified as E. obligua, heeanse samples of £ reguans (1.3 to 16.5 per
cent.) and . sieberiana (£3 to 17.7) have been found to contain
quantities which are appreciably less than this,

Soluhilily tw Benzenesaleohol (2 01 Mivhirey—X\ determination of
the amonnt of material which is soluble in benzene-aleohol mixture (=ee
Plate 1, Fig. 4) would genevally sepavate samples of f50 aiganteq (0.3

“to 2.3 per cent.) from those of E. obliqua (3.6 to 21.1 per cent.) and
from these of E. sicberiana (3.5 to 11.9 per cent.). but no  from
samples of E. regnans (0.6 10 2.9 per cent.).  In addition, welues in
exces: of 12 per cent. would generally indicate such samples to be E.
obliqua.
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(¢) Ertractive Ralivs.—2\s a mieans of indicating differences in
chemical nature between the extractive substances of the species, con-
sideration was given to the ratios of various extractive values obtained.
Those which are considered to have some significance are as tollow —

Rulio of Solubilily in N/8 Sodium Hydrowide to Hot-water
SNoluble—By means of this ratio (see Plate 2, Fig. §) samples
of E. giguntea (3.3 to 6.3) could generally be separated from
those of K, obliqua (1.3 to 2.7). In addition, values in excess
of 3.5 would generally indicate the corresponding samples to be
Il giganlea or E. sivheriana (1.9 to 6.6) rather than FE. obliqua
or I/, regnans (1.3 to 3.5).

Ratio of Solubility in- N/8 Sodium Hydrozide {lo Alcohol
Soluble—This ratio (see Plate 2, Fig. 6) would generally
separate I7. gigantea (3.2 to 9.4) from F£. oblique (1.4 to 2.3).
The small variation over twenty samples of the latter species
is noteworthy.  Values in excess of 5.0 would, in most cases,
indicate I, gigantea or F. regnans (1.8 to 11.5) rather than
L. obliqua or k. sieberiana (1.6 to 4.7).

Ratio of Solubilily in N/8 Sodium Hydroxide lo Benzene-
Alcohol Soluble—(See Plate 2, Fig. 7). By means of this
ratio, samples of K. gigantew (7.3 to 12.7) may generally be
separated from those of F. obligua (1.9 to 6.2), and of K.
steberiana (2.5 to 5.7).  In addition, values in cxcess of 6.5
would, in most cases, indicate samples to be of F. gigantea or
L. regnans (3.4 to 25.4) rather than of FE. obligua and E.
sieberiana.

From a consideration of the results which are discussed above and
which are recorded in Tables 3 and 4 and in Figs. 1 to 7, it 1s obvious
that a schenie for the complete separation of these woods using cliemical
analysis cannot be deservibed. There are instunces, however, where chemical
analysis can he used in order to distinguish hetween the woods of two
of the species, for example, those of E. giganiea and E. obliyua and,
m this way, some assistance i their separation can be given to other
methods. I view of this, a diagram (see Plate 3) has been prepared
in order to show the general scheme by which these chemical methods
may be used.  Until the essential chemical factors ave determined on
a larger vumber of widely distributed authentic samples, the scheme
must remain tentative and be treated accordingly.  This applies par-
ticularly to factors concerning samples of F. giganfea. because, in the
present study, 1o sawmples of this species from trees growing in Tasmania
have been inceluded.  As already mentioned, the only samples available
were all obtained from the one locality, and, since chemical analysis
showed sueh a contrast between these samples and those colleeted on
the mainland, 1t was decided to investigate their hisrors and to obtain
samples from other distriets hefore proceeding with further ebemieal
studies.  The scheme deseribed 1s, of course, only useful when applied
to sound truewood of mature trees.

I ~pite of the limited nature of the suggested separation, the scheme

.

has definite possibilitics, particularly as an aid to other methods of -

identification. It is recognized thar there might well be some difficulty
when o chemical determination gives similar results for one or-two
samiples of each of the two species.  IHowever, 1o most cuses, this is
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not very likely to occur.  Where the result of a determination is well
away fron the eritical or over-lapping range, a considerable measure of
certainty might be expected in the separation. If one or more other
factors, when considered. each pointed in the same direction, the degree
of certainty would be much inereased.

7. Conclusions.

The chemical study of this group of eucalypts has revealed many
differences but few resemblances between the eucalypt woods examined
and the hardwoods of North America, for which analyses are recorded.
With the esception of samples of F. gigantea, these eucalypt woods
contain appreciably lower contents of cellulose and of total pentosans
than do most of the North \merican hardwoods,

The lower extractive contents and relatively greater cellulose
contents of these cncalypt woods, with the exception of some samples of
E. obligua. afford a contrast between the woods of this group and of
some members of the Tronbark group.

The study has indicated some regular chemical differences between
some of the woods examined which may be nsed to aid other methods
in the identification of wood.

The resnlts with respeet to cellulose, lignin, and sodium hydroxide
solubility. obtained on properly prepared, representative, and authentie
samples, ave of Interest in connexion with the proposed wood-pulping
industry, on aceount of the valuable indications furnished relative to
variation within a species.
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