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IWOOD PULP '®.
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CHEMCAL WOOD PULP.*

I;v J. A. %IcCp%%».

'rie wvord pupl is a teri whlich gecerally mnay
lie aliplied ta a sitiiiiber o! materials, wvlicli are
quite variable in cliaracter but mare or less situ-
ihar iii up;îaraiicc, tlierefore if wc first classify
tliese in a geîieral wasy, wc shall have a sortie-
what, clearer coniccptioni o! that special kind that
wue arc about ta, discuss. tVe inay *livide tiîc-',

iîîtc four classes ttuceruliiig t u clity, litniiely
I. Rag I'ulp-which is mîadle frot cottoiî, liîîcîî

or leieîp fibres.
il. amuI 111. Wlooîl Pilps-whicli arc -L! ttvo

kiîîds, cinical aîmd inceliaitical.
IV. Strawv Pulp-whielî is a cliînical proluit, ci!

ilîferior quality.
As tire mtanufacture o! mcclaiîical wvood ptull)

wvas very ably dlescribed iii a paper rend before
tutis Society last ycar, flic subject. îuatter o! titis
article wvill deal exclusivuly wjtli its lialf-lîrotlicr
o! flic clieinical sîtecies, wlîicli iii in reality ant-
oflier lîrodiiet frot the sainîe suîbstantce.

MuIchlaiical Ptull) is siuliply wvoaî grouitl tai a
finîe powîlcr aîîd consists clicinically o! a conmbiîî-
atîoîî o! celluloses aîmd ligîmacelluloscs. Nowv if
iîîstcad o! griitdiiig, wc tirent tîme wood wvitl a
clîcinical soluitioni, whiclu disintegrates if aîmd dis-
solves oîît flic ligîîaicelluloscs, wue fhau hlave le!t
wvlat, k coiuioiily called cliemical pull), aîmd titis
couîsists o! tliose celluloses whvli ihave resisted tlîe
action o! flic solveîît A. about liaI! of fice
woaody substanice is fUnis rciiioved and destroycd,
flic rciiiaiiig jîtoduiet outiist ncccssarily bc more
cosfly titan Uie grouind pulp), but flic f ibres re-
iainiiig are whlite and utibrokezi aud are oîîly
compiîarable wviti thé chîcaper product wvleîi quai-
ity is îîot recîîired Meclianicuil pull) lins a very
short fibîre, little felfiiîg powver, 'is quickly dis-
colored iii air and liglît, and is oiily used as a
filliîîg iiatcrial it mocws, wviapping. aîîd otlier
piers a! a tciuiporarv eliaracter Clîcîîîical wao<l

lîulp, lîowcver, imakes a gaad, whlite, permnn t
palier, aiîîd is flic source o! iiiost of aur wvritîing
uiaterials, althoîîgl if tiakcs nueffler as stroîîg
nir as resistanti a palier as <la tilt riug lilps.

Tlîe îîulls lirelared froit straw arc jIroiuoîîiicetd
oxycelluloses, anid have coîxsidcrably miore clientî-
ical activifv thiai tliose prtparcd froîîî fli woocls.

Tliere are two distinct iniefliocîs o! prcpariîig tilic
clicinlical wvooul pulp, wvlici nIay lie dcsigiia-tcd as
flie alhialiiie and tilt: acid. li th flnkaliuie or
soda îîrocess flic usual mefliaul ciilaycd is fa,
pack filit wood iii tlîc foriio o! chips inita a loio-
zontal eyliîîdrical rotafîitg dîgebfer, whicl lias a
capacity o! about flîrc cords. Ilcre if is digest-
cd, wvitli about seveit lundred gallons o! a six to
nime per céitt. salut ion o! sodiumt hydrate, wlticlt
is lîeatcd ta, liglt teuperatures by mntius o! live
steanus. Tice boiliuîg lasts frontî ciglit to test
]tours, at pressures wvliclî may vary fronît sixty
to two lîîîîîdrcd aiid ten poimuds lier sq. in. Tite

praduiefs rcsultiîîg front titis ,cool,, are grayisli
browa pull) and a dark brown liquor, wvlicli are
diipcd iîito irait waslîing taniks, and affer the
liquor is drained off, flic pull> is tlîaramîglly wvaslî-
cd. But as f iese wav«slu waters arc finally evapt-
orateul iii order ta recover tire couîtaimîcd soda,
flîey arc ulscd iitil flîey lîecoîîîc quîitc caniceitrat-
cd, fie up, bcing waslicd coiitiiuiouisly %vitli a
leas Coliècliiratecl soltutionî utîil ail flic alkali is
rciiioved. Tite pulp is îioW frcatvd witlt a bleach-
àag soluitioni, --vlicli coîitains twelve ta fourtecu

li9unds o! bleachîîng powvdcr for every ltîndrcd
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pounds of pulp, antd titis removes flie rcmaining
ligîîeots matter, leaviîîg a pure wvhite cellulose.

Tie rccovery o! tlîc soda front flic wastc liquar
is aceollîplishied by evaparaf ion iii vactîums pîaris
until it lias a density of 4o degrees Baume,w'ei
it is burie< in a special furiiece ta, remsove the
orgaîîic inaLter. Tice reinaining asli confains tire
soda ia tlt. forin o! a carbonate, and wvlien titis is
hecated in tanks wvitli slakcd lime, ii flic propor-
tion of ac hiudred o! sodla to sîxty o! lime, ftie
lime is lrccipitaf cd as calcium carbonate and
the soda becomes caustie again.

Anoflier mefliod o! recoveriiîg tire soda, %vhicli
lias been lately adoîttecl, consists in lieafing flirc
parts o! !crric oxicle witli anc o! soda carbonate,
wlicn sodium ferrate is fornied. Aîîd oit lîeating
titis with liot wvater, it decomposes, forming sod-
iutn hydrate and ferric oxide once more. The
liquors o! tlie alkalinc process, soinifîes coît-
tain large (Itantities a! tlie sulpliate or carbonate
wlich arc cheaper altliougl wcakcr in actioni tlian
tlîc hydrate. In adldition ta tire recavcry o! tilt
soda froînt flese liquors, a valîialle praduet iii tlte
!armn o! acefate, nay be olîtaiîied fronît tlie or-
ganic inatter o! Uic soluîtton. As perltaps yau
arc awcarc, cite o! tlîc stanîdardl iictlods for tlîe
mîanîufactuîre o! oxalie aeid, is flic treatament o!
wvood or sawvdust witlî alkalinù hydrates at feui-
jierattîres ranging frontz 2o0 degreeýs to 25o degrees
c.

Nowv if thlîceatîîg us prolongerd and oxidation
ta allowvcd ta take place, cîflier frntî contact witlî
air or axidîzing agents, a large perceottage of
acetic acid is formced. Tlierefore if tlie sodla liquur
is cvaporatcd aîtd chîarred at teiîlîratures front
350 degrees to 400 degreus C, tlîe organie inatfer
reacts vifli ftic soda ta formn sodiumi acetate (Na
C2 114 02, 3112 0.). Titis proutt comprises
about 38 lier cenît. o! the soluble portion o! tlîc
char, aîîd abotut 6 pier: cenit. o! tlîe residtc. Witl
ECsparfo liquor five tu six pier centt. o!flic îveigîit
o! tirc original fibre wvas obtained.

li tlîe soda proccss paplar is largely ued, ai-
tlîouglî îia>lc, cottoiîwood, whlite birch anîd bi
wvaod, arc also eunployed. Tite spruce, pille andl
liviîulock yicltl a long fibre, btît arc ai little more
difficîtt ta tréat. Tie nmaint objections ta tic
îîrocess arc

i. Tire lîiglî ttiitpcratures- and pîressuires requir-

2. Tite formation of dark, colorcd prodcts wlîich
are ulifficutît ta remiove front ftic pull).

3. Tite destructive action t laf tlîc alkalis have
oit tlie celluloses tlieiiîselves, as tlîe less resistanit
-irc attackcd anui dissolved ii flic severe treat-
.lent rcquircd ta reinove tlic ligneotis portioni.

Tlîe acid or stîlplîitc procè-ss :-
This is tlîe process whiicli is iiaw lîciug nxc.st

couiioilly introduccd it 0 titis cotuntry, because
if lias several imîportant advantages over flic
alkalinie treatmeîrits just describcd. lu flice first
1 lace, tire cost iii cliemnicals is less ; aîîd a larger
yield af fibre is obtaine<l, wliich is not %veaketied
by tire freatmnent. And sccandly, tire pailer,
whlich is tritade front titis piilp, is harder aîtd mare
transparent and dturable titanî fiat front wvool
piilps inade by other mnthods. The treafittent
consists iii digcsting elie wood at hîiglî temper-
atres wvitli an acid stillhite solution. Tite aciul
radical tInites wvitli flic prodtîcts o! Itydrolysis ta
forni soluble sulphoîiated derivafives, wlîile tlîe
base tinites wvitl tire acid produefs of tire dccami-
piosition. Tire liydrolific action is grcatly iii-
creascd by tîte prcscricc a! sulphîîrous acid, andu
[>r titis reason, tlic Ii-sllîlitc (Na H S03) so-

lution effc'rts a reductiani iè s ite,.
lower tînpcratîîres, than it ..iitral sulphjtt
lutian wvould.

Nolv, ttîrning aur attention :o sorie~ 01 tte

tails o! JIJUt laCim t, -WC fili 1 tlt the u
kno ûî< also the rcsiilOtus Il ýttcrs of tt

rcr very sliglily acted upon 1 % tiles stlpbt 0
lutions, anîd înlust, iI culsetiu. ln. c bc ca»refll 7
inoved. Sound knots înay In l>~
tlîrougit the digcster anîd lie llterwvard s
front tie pull) by Serewns. 1hk trc verv i,4
pcratirCs arc rcached-a it L .Sayta
w~oocI bc tlîorotîghly iimplrcgn&i, ' by tilt slîic
andi tire absorption is hasýtiiIted lI)v pIttlo.
crîîshing the wvood. Dry aid, grecîl \1.00
wvoods o! di!fercnt species, Mu .l not tettl
togetitcr in tire sain digesýtCr *"'. ehey nifi teIl
equally reduced andl leave Clip 111 thn PZicP:.

Tite first stcp iii the preparatn of tht so2ptj,
liquor is the formation o! sulî>hîr dioxîdt tO.
frot tlc comîbustion of citlier suiphur or its ce
pounds. As titis gas mîust bt aljsorbed by wla.
to lurin sîîlphtîrous acid ( lI2 st>3>), it I
that thc lcss it is dlitced witlî other gas tý
more comiplete wvill bc its alisuritiuni. ThtrttA
the suiphur is burncd in slîwcially constt1M
furnaces with thcý object o! obtaining a op
combustion wvitlî thc sinallest possible draoiL
JE the comtbustion o! the sulphutr is incomape
a part of it sublimecs and ru acts wvîîh tit r4

03) whlîi in turîî forulîs tlîîusîlpîates. 'pet
wvill dccoînpose oit boiling, andl precipîtate ti
sîtîphur iluta the Pulp, -%vllicit, bcing practiL
insoluble, it is impossible to tiiiluve. ttt
sulphur becoines oxidized tu suiplînric acid îII

very injurions to tire palier in.îkîng inathinirtu
wecll as tlie pulp.

Mieîn pyrites is ised in tlie production o! a;
plîur dioxîde more conmiplcacedi iurncrs art tg<
and acitional cure taken to avoid ovcrheaîagit
slags arc casîly forîncd wvhiclî îîîîîcde the dra:it
and arc difficult to, remnovc. Biluners or exhig
fants arc uscd to înmprovc tlîc draîglm. throtgkt6
furnace, and fliese cause a lot oi li dust tok
carricd over wvmtl tlic btirned gases. This du
nieyer reaclics tlic pulp, lîowvver, as the gasla
clirectly froin the furnace inito a dust clîa_'s
wvherc it settles bc!orc tlîc gases enter the cWcý

F'ront tlic fact that anc volumec o! 'vattr atin
centigrade wvill absorb) sixty-nint volumes ol sù
phur inoxide, and ait forty detgrees %will absý
but seventecen volumes, it IS cîclcnit fliat tbtLî-
peraturc o! botli gases and liquor îvill bck;
down as iiclt as possible during absorptioz h
practice tire cînperaturc of tbc coaler variesbc:
ten to fifteen (legrees. Tite alîsurjîtioni apparLu
arc o! two kinds, nianicly, flînt iii whi(h tht ja
is absorbed by wvater holding tlie base in se
sion or solution ; and tlîat inii vîch the gasod
wvatcr react togctlier upon lumps of the carknî>
o! ftire base. Tite latter mnctlîod, wvhich is t1te-
èr and simpIcr, corîsistis ci a Iligh çhait or tl

packed wvith iixuestonc or doloinite, which is*t
ered by a thin film of wvater tliat elitais h
above. Tite gases enter flic base of the tGi
undur pressure sufficient ta force tlhein tht!1
thc lilliestolle ani outnt at li top). Tac s:t;i-t1
dioxide meeting it noist limestafle, reacla:, *?
it, forming at f irst suiphurous acicl (Il' O
and tîmea calcium sulphite (Ca S(13), 'vhit!B
insoluble prauut tuâties witi îî'Arc sulPhur &I
xide ta forin calcium bi-sulphite (Ca 112 M)}
2), wlîich being soluble is waslîced ouf býv tLt &
scetiding water. Tite former or tank appani'-
is the anc gecerally used in titis couintry, tzdcc
sisfs o! a series o! tanks filled v,à, '%rater vt
lholds the carbonate in solutiou .2sPcD3SSL

In titis case tire cliemnical re.icti'-n is praitie-
the same as just describcd, for as tilt solplui1eâ
xidc is absorbed, tlîe insoluble caliriuin srlp£tt
precipitated, but becoxaes rcdissolvcd as if ne2
with more sulphuîr dioxide ta, for:îî tue bi-$SlP

( Ca H2 (S03) 2). lit practice mort or O
ice insoluble sulpliate (Ca S04 )iS formcd li

oxîdîzation, wv!iicli is alfowed to %cttle anD 110


