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TEUE CHEMICAL PRODUCTS 0F WOOD.
Frank H. Mason, consul gencral et Berlin,

Giermany, bas in response te a request front a
resident of Michigan, transmitted through tte
state departmc.nt, furnished an intereshing and
valuable paper upon the production of wood
charcoal and recovery o! the by.products, f rom
which the American Lumberman bas condensed
such portions as are of most practical interest
to lumbermen.

Coincident with the development of coke
manufacture in Gerniany by the use o! retort
ovens, which recover the ammonia, gas, tar
and its valtiable derivaties that are wasted by
the primitive *1'beehive " oven process, bas been
the improvement in metbods and apparatus for
wood distillation, through which the production
o! charcoal bas been raised th:ough thearchaic,
wasteful, earth-kiln process that recovered ci ly
cnarcoal and tar, te an intelligent, scientific
system by which every valuable element in the
wood is saved and added to the wealth produc-
ing power cf the forcess. Se far bas this been
carried that special patented processes have
been devised for using ever sawdust and the
rough outer bark cf trees as nmaterial for the
manufacture cf charcoal and other products.

The apparatus for wood distillation, which
will be briefly described in a later section cf
tbis report, includes cast and plaie iron reloris
of varieus types, as well as ovens of
masonry, together with pipes, couls, tanks
and pans for condensation and rectification cf
tle several distillates and ultilization of the
gases. Retorts arc eiuber heated by direct fir-
zhlg from beneath or by superheated steamn in-
troduced in colIs. Retorts witb direct heating
by fuel or gas flamie are most in use, and they
are o! two general classes the horizontal and
the vertical.

1-TIIE PRODUCTS 0F WOOD DISTILL.ATION.
These form four primary groups, which,

with their derivaties, nmay be synopuized as fol-
lows :

(z) Uncondensed gases, which may
be burnt as fuel, or, af tcr certain treat-
ment, used for illuminating purposes.

(2) Tar, from which are dérived
benzol, naphthalene, paraffin, rosin
and phenyl acid (creosote).

(3) Pyroligenous acid (Wood vine-
gar), from which are derived acetic
acid, accte and methyl, or wood
alcohol.

(.1) Charcoa .

The quantities of tbese: several products
*which cari be obtaiÎned from the distillation o!
a certain quantity of v ood vary considerably
according te the speciecs or kind o! timber used,
its dryness, and especially the lime consumred
by th.- process o! distillation, it being a gen-
cral principle ihat, wiîhin reasonatle limits,
slow distlîa11.tion yields larger percentages cf
dietillates tban are recovered when the process
is quickcned. Ail tii has been reduced to ex-.
actly demonstrated resuits by the German chem-
isîs, and these have hern tabulated by Pro-
fesser Fisher, in his 4'Chenlicail Technolngy,"
te show the comparative yield, by slow, and by
quick distillation respectivcly, cf the seven spic-
des, of Wood thait arc Most cmployed for charcoal
manufacture la Germany. The table shows for

each kind of tvood two lines o! figures, the first
of which (slow distillation) shows the products
obtained whlen the tveod was put iet a coîd
retort and heated for a periî'd et six hours; the
second lise (fast distillation) shows the resuits
when similar tvood tvas put into a glowing te-
tort and exposed te a fierce heat for a period o!
three heurs :
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liornbearn (Carpinuq betulus)-

c

Co.L

Clow distillation 52.40 4.75 47.63 6.43 25.37 22.23
Fast distillation 48.5z .555 42.97 5.23 20.47 31-01

Birch (Betula alba)-
Slow distillation 51.05 5.46 45.59 .5.63 29.64 19-71
Fast distillation 42.98 3.-z4 39.74 4.43 2s.46 35.S6

Beecli <Fagus Silvatca)-
Slow distilation Si6 5-8 45.80 5.2 1 2669 21.66
Fast distillation 44.35 4.90 39.45 3.86 21.90 33.7,5

Poplar (Populus tremulds)-
Slow distillation 47.44 6.90 40.54 5.10 25.47 27.09
Y'at distillation 46.36 6.gî 39.45 4.36 21.33 32.31

Onk (Qutcercus robur)-.
Slow distillation 48.35 3.70 44.45 4.08 34.68 17.17
Fast distillation .45.24 3.20 42.04 3.44 27.73 27.03

I.arcli (Larix decidua)-
Slow distillation ~S.6s 9.30 42.38 2.69 26.74 .6
Fast distillation 437 5.5 38.i9 2.06 24.06 32.17

Spruce (Picca eXccls)-
Slow distillation 46.92 6.93 40.99 2.30 34.30 18.78
Fast distillation 46.35 6.20 40.15 1.78 24.24 29.48

These figures show the yield in pure, bard
charcoal, which, on exposure to the air,
absorbs moisture to an exterit of from 4 to 10
per cent. o1 its wight,according to the kmnd of
wood from which the charcoal was made. 0f
the above varieties, the English hornbeamn is
practically similar to the Ilblue becch " (Car-
pinus Americana) ot the Untited States ; and
the beech, birch and spruce are nearly so identi-
ca; wth American .%,oods of the same name
that the foregoing table of distillates tvill be
found substantially correct for the woods mostly
employed for charcoal manufactute in our
country. It will be seen that the charcoal
yield is about one-Çourth of the entire weight
of wood, the total distillates one-haîf, and the
greater portions of these is hydrated wood
v'negar, which in its crude form contains about
12 per cent. of crystalized acetic acid.

2-NATURES AND UISES 0F TUIE SEVERAL
DISTILLA- ES.

This section of the report abounds with
chemical technicalities and tcrms, and only a
portion cf it is reproduced.

Taking up these several by-products in their
order, thc second in commercial im.portance is
probably the wood tar, which is found more or
less in ail kinds of timber, but most plentitully
in the Iarchcs and other conifers.

A-TJIE TAR PRODUCTS.
Wood tar is composed mainly of several

hydrocarburets, sorte of which have only a
scientific interest. The tai which contains
thcm is cxpelled from the wood at a tempera-
turc exceeding 36o» Celsius. The higher
the temperature and the more rapid the
process of disutilation, the grenier Ille percent-
age of tar and gas produced and the smallcr
the yield of acclie acid. The tar obtaincd as
a by.product of charcoal manufacture from
hardwoods is mainly used for the production cf
crocosole and applied to the aniiscptic treat-
ment cf tuood, such as posis, railway ties,
paiing blocks, etc., te protect the fiber against
decay. '%then uscdl as a raw material for pro-
ducing amy of the hydrocarburets. that formns a

N .

separate chemical industr)y. The Lest kn
of themn are :

Benzol ; boils at 82' Cels .. ;specifie (Il?.
ity, o.85.

Tulol ; boils at ii i Ccls-u. : specifir grIt.
itY, 0.87.

Xymol ; boils at 139' Celsuis; specificgran.
ity, 0.875.

Cumol ; boils at 166' CelUh, 5  specificRl.
ity, 0.887.

Cymol ; boils at 175* Celsl,tç ;speCificgrI.
ity, 0-5

By reason of these sharpi, Jefined chanale.
istics they can bu~ rather e;itslv separated, j:
when treated witlî amnior- o prodt tjý
tvhich, being oxidized, ý ýIJ anilie ni,
ors. lndustrially, howe'...r, anlilines ,,
mainly produced fromn the cl'taper benzc.î 1,j
other do , vatives from coal tar. Thie principM
value cf these elements wlîien derii'ed frcq
tvood tar is that they sirve L r a vast rangeci
interesting researches for new and valS
shades oaf colors. Naphthaleile and paraf:
are hydrocarbons occurring in smnall pro,-«.
tiens in wcod tar. The par.if$n is characler.
ized by a remarkably high iil,&ting pont->
te 406* Celsius-but is of sni.all industrial r_
portance for the reason that 't can bc obta
se tx.uch moore abundatly aind chtzpi) Il=e
coal tar. 0f the oxidized, and therefore acs5
combinations in ceaI tar tivo lia,î e been gsolaIej
and have some scientific interest, conicýg
carbc'lic acid ; but are usual> leit in theliqýd
creosote and add te its antî%eptic properLu
for the treatment cf wood.

13-TIIE ACID PRODLILi.
By far the most important by.product di

wood distillation in charcoal mnanufacture si
the pyroligenous acid, or %voOL vinegar, whrt
in its raw state, as it contes f ront the stifll, is
an impure bydrated solution, a colorless, *
flammnable liquid, with a sour, pungent satl
and, as already stated, 12 pcr Cent. Of P=t

acetie acid. It bouls at 117.3 Celsius and r,
4* the 2acid solidifies in laminatcd crystals wbi
fuse at 16* C. From the table previe4i
given it will be seen that the % ield of r-
acetic acid is highest in the hardwoods. h-î
acetic acid is derived from rawv wood %mntqz
by several processes, the simplest of whîch a
as lollows :

The raw distillate is first left .tnding fo; a
certain timie te permit the tarr> cacmentswtà
it contains te separate by settling. The &-
fled liquid is then put int a reî%'ri, wi rt-
fying apparatus attached, and li.ý~ted untl 2t i
methyl alcohol and other lIght trid %olait
elemt.nts arc cxpelled and pas'N. uci inwî,
distillate, which is reduced by; %.z.%cquent P,.
cesses te alcohol and acetone, %, will bce-
where dcs-cribed ini this report. The heaÙq
is continued until the atrcorî.,... àcls à
specific giavity of a,ooo (same .. , eiîri, a.
dicating that the lighter cecshai-e bw
eliminated. The. acid solution i dico &ar.
off and ncutralized with a basec ..%uaily LÀ
or soda. This takes up the aci,.. forrrniv9g
acetate, whkch on being dctci'. 8 3.sed
acctic acid. The cheapest base ý. this pz
cess is limestone, but it should h.. puie, 0: m1
ncarly as possible freed from eorg .nic imç:


