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CHEMICAL WwOOD PULP.*
By J. A, McCew.

The word pulp is a term which generally may
be applied to a number of materials, which are
quite variable in character Lbut more or less sim-
jlar in appearance, therefore if we first classify
these in a general “vay, we shall have a some-
what clearer conception of that special kind that
we arc about to discuss. We tay Jdivide them
into four classes according to quality, namely @

1. Rag Pulp—which is made from cotton, linen
or hemp fibres.

I1. and III. Wood Pulps—which are of two
kinds, chemical and mechaunical.

1V. Straw Pulp—which is a chemical product of
inferior quality.

As the manufacture of mcchanical wood pulp
was very ably deseribed in a paper read before
this Socicty last year, the subject matter of this
article will deal exclusively with its half-brother
of the chemical species, which is in reality an-
other product from the same substance.

Mechanical pulp is simply wood ground to a
fine powder and consists chemically of a combin-
ation of cclluloses and lignocelluloses. Now if
instead of grinding, we treat the wood with a
chemical solution, which disintegrates it and dis-
sulves out the lignocelluloses, we than have left
what is commonly called chemical pulp, and this
consists of those celluloses which have resisted the
action of the solvent A about half of the
woody substance is thus removed and destroyed,
the remaining product must necessarily be more
costly than the ground pulp, but the fibres re-
maining are white and unbroken and arc only
comparable with thé cheaper product when qual-
ity is not required  Mechanical pulp has a very
short fibre, little felting power, ¢is quickly dis-
colored in air and light, and is only used as a
filling material in news, wrapping, and other
papers of a temporary character  Chemical wood
pulp, however, makes a good, white, permancnt
paper, and is the source of most of our writing
waterials, although it makes ncither as strong
nor as resistant a paper as do the rag pulps.

The pulps prepared from straw are pronounced
oxycclluloses, and have considerably more chem-
ical activity than those prepared from the woods.

‘Fhere are two distinct methods of preparing the
chemical wood pulp, which may he designated as
the alkaline and the acid. In the alkaline or
soda process the usual method employed is to
pack the wood in the form of chips into a hori-
zoutal cylindrical rotating digester, which has a
capacity of about three cords. Iiere it is digest-
cd, with about seven hundred gallons of a six to
nine per cént. solution of sodium hydrate, which
is heated to high temperatures by means of live
steamt.  The boiling lasts from cight to ten
hours, at pressures which may vary from sixty
to two hundred and ten pounds per sq. in.  The
products resulting from this *'cook’ arc grayish
Lrowst pulp and a dark brown liquor, which are
dumped into iron washing tanks, and after the
liquor is drainced off, the pulp is thoroughly wash-
cd. But as these wash waters are finally evap-
orated in order to rccover the contained soda,
they are used until they become quite concentrat-
cd, the pulp being washed continuously with a
less concentrated solution until all the alkali is
ranoved. The pulp is now treated with a bleach-
ng solution, which contains twelve to fourteen
pounds of bleaching powder for every hundred

*Abstract of a paper read before the Engineering Society of the
School of Practical Science, Toronto.  Pullished Ly permission.

pounds of pulp, and this removes the remaining
ligneous matter, leaving a pure white cellulose.

The reccovery of the soda from the waste liquor
is accomplished by cvaporation in vacuum pans
untit 1t has a density of 40 degrees Baume, when
it is burned in a special furnace to remove the
organic matter. The remaining ash contains tne
soda in the form of a carbonate, and when this is
heated in tanks with slaked lime, in the propor-
tion of onc hundred of soda to sixty of lime, the
lime is precipitated as calciuin carbonate and
the soda becomes caustic again.

Anotlier method of recovering the soda, which
has been lately adopted, consists in heating three
parts of ferric oxide with one of soda carbonate,
whett sodium ferrate is formed. And on heating
this with hot water, it dccomposes, forming sod-
ium hydrate and ferric oxide once more. ‘The
liquors of the alkalinc process, somietimes con-
tain large quantities of the sulphate or carbonate
which arc cheaper although weaker in action than
the hydrate. In addition to the recovery of the
soda from these liquors, a valuable product in the
form of acctate, may be obtained from the or-
ganic matter of the solution. As perhaps you
arc aware, one of the standard methods for the
manufacture of oxalic acid, is the trcatment of
wood or sawdust with alkalin¢ hydrates at tem-
peratures ranging frum 200 degrees to 250 degrees
C.

Now if the heating 1s prolonged and oxidation
1s allowed to take place, either from contact with
air or oxidizing agents, a large percentage of
acetic acid is formed. Therefore if the soda liquor
1s cvaporated and charred at temperatures from
350 degrees to 4oo degrees C, the organic matter
reacts with the soda to form sodium acetate (Na
C2 114 02, 3H2 O0.). This product comprises
about 38 per cent. of the soluble portion of the
char, and about 16 per cent. of the residue. With
Esparto liquor five to six per cent. of the weignt
of the original hibre was obtained.

In the soda process poplar is largely used, al-
though maple, cottonwood, white birch and bass-
wood, arc also employed. The spruce, pine and
hemlock yield a long fibre, but are a little nore
difficult to tréat. The main objections to the
process are :

1. The high temperatures and pressures requir-
cd.

2. The formation of dark colored products which

are difficult to remove from the pulp.

3. The destructive action that the alkalis have
on the cclluloses themselves, as the less resistant
arc attacked and dissolved in the severc treat-
ment required to remove the ligneous portion.

The acid or sulphite procéss :—

This is the process which is now being mest
commonly introduced into this country, because
it has scveral important advantages over the
alkaline treatments just described. In the first
1lace, the cost in chemicals is less ; and a larger
yicld of fibre is obtained, which is not weakened
by the treatment. And sccondly, the paper,
which is made from this pulp is harder and more
transparent and durable than that from woud
pulps made by other methods. The trcatment
consists in digesting che wood at high temper-
atures with an acid sulphitc solution. The acid
radical unites with the products of hydrolysis to
form soluble sulphouated derivatives, while the
base unites with the acid products of the decom-
position.  The hydrolitic action is greatly in-
creased by the presence af sulphurous acid, and
for this rcason, the bi-sulphitc (Na H S03) so-

%
lution cffeats a reduction in Ysg time, 4y
lower temperatures, than a ucutral sulphite
lution would. v,
Now, turning our attention o gome Ollhg‘
tails of the tecatwnent, wwe f10 1 that the bty
knots and also the resinous n .tters of g, |
arc very slighly acted upon v these sulphite
lutions, and must i consequince he mmm’s
moved.  Sound knots may b allowe) 4 l‘:
through the digester and be oterwards lmr:(
from the pulp by screens.  Bulore very hiﬂh‘:
peratures are reached it i, ..iessary that g
wood be thoroughly impregna’.d by the solatiey
and the absorption is hastined by previony
crushing the wood. Dry and green Woods, o
woods of different species, should not be teq
together iu the same digester us they wy by
equally reduced and leave chips m the palp.
The first step in the preparation of the selplsy
liquor is the formationr of sulphur dioxide 180}
from the combustion of either sulphur orits ey
pounds. As this gas must be absorbed by wate
to form sulphurous acid (H2 HU3), 1t s it
that the less it is diluted with other gases ik
more complete will be its absurption, Thetely,
the sulphur is burned in specially construay
furnaces with the object of obtaining a compy,
combustion with the smallest possible drangk
If the combustion of the sulphur is incomple,
a part of it sublimes and reacts with the g
phur dioxide to form thiosulplune acid jhe
03) which in turn forms thivsulphates. T
will decompose on boiling, and precipitate t
sulphur into the pulp, which, being practioh
wsoluble, it is impossible to tuuove.  Wheot
sulphur beconies oxidized tu salphuric acd ot g
very injurious to the paper mahwmg machineryy
well as the pulp. ’
When pyrites is used in the production of g}
phur dioxide more complicated burners are e
and additional care taken to avoid overkeatirgls
slags are casily formed wlich nupede the drazt:
and are difficult to remove. Blowers or extiyt
fans are used to mmprove the draught throughte
furnace, and thesc cause & lot ol fine dust ok
carried over with the burned gases. Ths éx
never reaches the pulp, however, as the gassps
directly from the furnace into a dust chazie
where it settles before the gases enter the o
From the fact that one volume of water atin
centigrade will absorb sixty-nine  volumes of g
phur inoxide, and at forty degrees will absd
but scventeen volunes, it 1s cvident that theta
perature of both gases and liquor will be ig
down as much as possible during absorptioz k
practice the temperaturc of the cooler varieste
ten to fifteen degrees.  The absurption appans
are of two kinds, namely, that in which thegs
is absorbed by water holding the base in sug
sion or solution ; and that in which the gasad
water react together upon lumps of the carbou
of the base. The latter method, which is thect:
¢r and simpler, consists of a high shalt or tov2
packed with limestone or dolomite, which ists
ered by a thin film of water that entustw
above., The gases cnter the basc of the toe
under pressure sufficient to foree them thed
the limestonc and out at the top. Tne siji=
dioxide mecting the moist limestone, reacts vl
it, forming at first sulphurous acid (H2 03,
and then calcium sulphite (Ca S03), whiltd’
insoluble product unites with morc sulphor &
xide to form calcium bi-sulphite (Ca H2 (S},
2), which being soluble is washed out by te¥
scending water.  The former or tank appares
is the one generally uscd in this country, ade
sists of a series of tanks filled v .. % water v3
holds the carbonate in solution o -2spensics

In this casc the chemical reacticn is practa’
the same as just described, for as the sulpb-.r&_‘
xide is absorbed, the insoluble caleium sclpbiled
precipitated, but becomes redissolved as it i
with more sulphur dioxide to form the bi-ssljte
(Ca H2 (S03) 2). In practic noit of lessd
tic insoluble sulphate (Ca SO4) is formed Y
oxidization, which is allowed to scttle and )]




