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#mgazine papere which heve & high grouadwood content are
delinked in lorge gquantities by the delnking mills. 7For seny
ases deinked pulp produced from these papers zust be bdlesched.
The commounly practliced industrisl sethods are not wholly sate
isfectory due to the high shrinkage and lsck of brightness
stabllity of the pulp they produce.

in this resesrch project & high groundwood content neghe
zine paper is delaked, washed, and blesched. The following
bleaching seguences sre appllied to portions of the pulp:s
single stage hydrogen peroxide treatument, & single stage zine
hydrosulphlite treataent, snd 8 two stage hydrogen peroxides
zine hydrosulphite trestmssat. In order to determsine the efe
fect of scld pretrestuent on pulp brightness, portions of the
pulp are trested with sulphuric sclid and washed before the
sreviously mentioned sequences sre applied. It 4o found thet
the scld pretreatasnt does not result iz = sigalificant incresse
in pulp beightaess. |

4 pulphur dloxlde postetrestmest applied to the bleached
pulpe inereases the brightness values up to 3.0 polats.

Tield values for each sequence show that there is little
shrinkage due to bleaching.




in recent yesrs the smount »f groundwood in prianted
sagezine peper hes increased %o & large eaxtent. The pressnt
zethods of bleamching groundwood contalning delnked stock are
uot fully satisfectory dae to the high shriskage snd the laok
of stability in brighisess of the puly produced by comsonly
practiced landustrial msethods. This lltersture survey was
undertaken to compile informstion on the methods used in
blesching delinked stock and high lignian coatalniag palpe.

PR U SV SRS
“8cezlne LoDoXS

Kagasine paper aay be broadly defined as paper used for
periodicsle. Specifically, mugasine papers are pepers wuich
pousess good brightness, opeclity, ond high finlsh. OF the
nany gredes of coated twoeside book pepers, sagazine papers
mnmmmmmm mmm‘uw
of reproduciang standard 120 line screen Lalfetones when
printed elther in one color or process work (1). The furmish
of the unblesched body stock consists in sony csses of approxe
insately fifty per cent groundwood sad fifty per cent chemical
pulp. ime to the sase of colleoting, bundling, sad baling




3
printed megeszines, this grode of weaste peper is offered in
large quantities to paper =ills with delnking planta.
sednilng

Delnking i¢ the operation of reducing prianted paper %o
puly and removing the ink therefroa by mechanical or chemleal
mosne (2). Delinked paper stock is sanufsctured from pristed
waste paper by 2 combination of mechanlcal disintegration,
heat, snd chemleal troatment with canstic sods and/or soda
agh. Furthermore, dispersing asgents such as sodlus tripolye
phoephate or tetrasodiun pyrophosphate &re used to facilitate
the removal of ink ané extrascous materials such as clay,
other fillers, eto. by subsequeat wsshing (2). Since the
stook, obtalined by trestment with alkall snd weshing, is low
ia brightuees, 1t has to be blesched. ]

iingle stege hypochlorite blesehing of deinked paper
stook has proven satisfuctory ia & large nunber of deinking
um.mmsmmmahm
paper used does not exceed ten per cent. In oxdsy %o achieve
brightness values up to 75 per cent (as measured by the I¥C
irightness Tester), the purchesing of weste paper must be
very seleotive. Also, there is required & relatively large
agount of blesch Lliguor, stess, nnd an apprecisble retention
time, which mey result in seriocus degradation of the fider.




g
in delnking =ille which delnk mostly megasine sad book papers,
the zaxlsan brightaess is approxisately 70 per cent when
sypochlorite is used as the sole blemchlng ageat.

Slesching le done both botchewlse and continuously with
& definlte trend towerds the continuous method. Towers are
used sostly in the continuous process; however, in some
ingtences, chests ere arrenged in sequence and used in & conw
tinuous fashion. Hatch blsaching is done in cheets or Selle
mers, and 1% appears that in many cases the egquipment used ls
existing equipment sdapted to the dlesching process (J).

fodiun and osleins hypochlorite bleamch liguor both are
employed; however, celolum hypochlorite is slightly cheaper.
The amount of hypochlorite sxpressed in terme of active chlore
ine spplied to the delnked stock is 1n genersl in the range
of two to five per cent (based on moloturcefree fiber). The
gquantity of bleach liquor required mey vary greatly due to
the noneuniforsity of the waste paper employed.

in a continuous process where o tower is used, the stock
entors tue tower st the relstively high consistency of 12 %o
15 per cent as coupared to the low comsistency of throe to six
per cent that must be employed in batoh or vontlisgwes [Toessses

fetention time for s glves operation is dependent upon
several factors: the amount of blemch liguor, the consistency,
the teaperature, and the pii velue, Commonly, the stock 1s at
& temperature renge of 80 to 1200 ¥, snd the hydrogen ion
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congentration at the start of the resction is adjusted %o &

pi level of nine to ten. Iecsuse of this high pH lewvel at
the start of the blemohlag eyecle, the blesched steek lesaves
the retention vessel ia the alkaline state. If the reduction
mmumtummnmmu_mmm»nauw
droxlde or sodlum sllicete, aad the blesching reaction pro-
cesds from an alkaline to an aclid or neutral state ia the
presence of s¥esss bleach llquor at slevated tompersture, the
bleachlng cherieals wlll resct with the oellulose of the pulp
as well 28 with the llgaln., Tae yesult 1s & decorsssed yleld
and 2 loss of desivable papermaking gualities. For best ree
mummmumm‘ummMaxmu
8.,0. Hypochlovite bleasching is often followed by sulphur die
oxlde treatment which results in & gsin in brightness, escldie-
ficatlon of the stock, sud slizination of residuel hypochlorite.

After the pulp is bleached, 1t is common pructice to wash
the stoek to resove water soluble reaction products (J).
fsuffmen and Nertin (4) describe & 100-ton per day aill of
this type.

Although there 1z voluzminous literature svallable on
the bleaching of deinked stock, it sppears that little hes
been done in the ares of peroxide bleaching of deinked paper
stock; thore ceem %o be no pertinent literature references
evallable. llowever, thore were some comserelial applications
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of deinking with peroxidss to yleld, after cooking, 2 delnked
stock of higher brightoess than produced by use of stralght
Mt(ﬁ}.

wille bscause 1t has becoms inoressingly 4iffisult to produce
largs quaatisiss of groundwood. 7o overcome this handlesap,
chlorination has been adapted by some of the delaking =llls.

per cent, 1t Lo nearly iapossibdle to produce bright and stabls
pulps by eingle stage hypochlorite trestment. '

The eguipsent found in sultistege blesch plants may very
from chests and Jellwmers to towers from discontinued opers~
tione, or may heve bess carefully selesoted to fit the continue
upon the smount of groundwood preseant (3). ihether chlorinse
tion takes plsce in chests, pipe lines (§), or upward-flow
chlorination towers, the ehlorine gss is bubbled into the low
consistency stock st sbout three per cent, with sufficieat
in the batoch process. Aifter chloriaation, the stock ie
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washed and deckersd to & conslstency of 12 to 15 per cent for
the hypochlorite stage. It appesrs that three to six per
cent avellable chlorine is employed ian the hypochlorite stage
with retention times up to four hours at 110° P, JBrightness
values in the renge of 72 to 75 per cent may be produced(l).

In order to produce & stable highe-brightaness pulp from
deinked stoeck of 20 per csat groundwood content, 1t was found
advantageous to cupley & three stege process conalstiag of
chlorination, caustie extraction, and hypochlorite blesching.
¥ith thls sequence it wee possidle to produse high brightness
palne of 76 te B0 per eent brightness consietently. These
pulps were aluost as etadle as good, fully blesched chemicsl
pulpse

In the coatinuous process, chlorination takes plece in
an upwerd-flow chlovinstion tower. Three to four per cent
ciilorine is applied to stock et three per cent consistency.
the chlorinated pulp leaves the top of the tower after & Yee
tention time of 80 to 100 misutes. The stock is dlluted with
white water preceding washing snd thickening to 12 to 14 per
cent consistency. One per cent csustic sods and steanm are
mixed with pulp ia o singloeshaft mixer, aad the pulp ie
dropped iante a downvard-flovw alkalieresistont tower. The
saxioun retention time is two hours., 4 coFew cOnveyor removes
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the otock from the tower and conveye it to & dilution chest
fros which it i= punped to & vacuns washey ln oxder to remove
the reasction producte. The 12 to 14 per cent consistency
stock passes sgalan into & sisgle-shoft mizer where the pulp
ieo wizxed with stean and rom two to three per cent svallable
chlorine in the fors of hypochlorite. Thereafter, 1t is
dropped 1ato & thlrd tover identical with the ceustlc extrece
tion tower where the actusl whitening of the pulp takee place.
The pulp is washed over s vecuun washer, Mulp dlesched in
such @ senaer spproaches the stabllity of & good grade of
chenleal pulp (3).

“ince hlgh groundwoodecontent deinked stock possesses
iinited brightness stabllity when blesched by means of hypow
chlorite, and since thle type of delnked stock reguires a
large quaatity of cheaicals in multistage blasching, & survey
sechanleal pulps follows.

ETHG HOOaAYICAL AND SN ElelEORE N OLPR POR BHIGH Y1 LE
Groundwood and some chemlemechanical pulps are bleached
with hypochlorite, peroxides, or hydrosulpiites 1f one wants
to avold excoessive losses in bleschlng. The various treate
mente may be applied in siagle or multistage processes, dew
pending upon the ultimate use of the pulp ().

ot o anehine e dyngehlorit

fHypoahlorite bleechiag of groundwood is best csrried out
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in & batch operation. Due to the difficulty involved in cone
trolling the blemching process at hlgh consistency, ground
wood is ususlly blesched at five to slx per cent consistency.
The temperature is meinteined at 100° ¥ because it is essy to
coutrol the reaction at that tenperature level. Whea up to
15 per cent evellable chlorine is used, brightness galne are
resdily schieved. Discolorstion of the pulp cceurs if the
pil value of the stock during the bleschinmg provess rises
above 11 or fslle below 9. 4dditlonsl ehlorine 1s required
$o overcome this discoloration. At the end of the bleaching
resction, either bofore or sfter washing, the pi level is ade
justed %o the range of 5.0 to 5.5 ; '

Slesehing of groundwood with hypochlorite 1s, in ueny
canes, about equal in cost to bleaching 1t with peroxide.
Sependlng upon the type of pulp and the brightness required,
the cost of hypochlorite blesching pexr polint per ton of pulp
Moe between $0.50 snd $1.00 ().

snyder (7) stated that cold sods heydwood pulp could be
blesched to & brightaces of 7O per ceat using 10 per cent
chlorine in the fors of hypochlorite. However, when & higher
brightaess wes required, the hardwood pulp wes mived with
spruce pulp end bleached & socond time using peroxide. Cold
sods pulp may sleo be blesched effectively with peroxide,
ut hydrosulphite wee cleimed to be ineffeotive ().

‘eraxld

Foroxide blesching with either hydrogen peroxide, sodium
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peroxide, or o mixture of the two will useelly blesch grounde
wood to & brightness of 58 to 73 per cent in a single stage(gh
farton (10} found that incresse in pulp brighiness decome
negligible after the spplicetion of three per cent codium pere
oxide based upos molisture-fres pulp. Oemersily, an industrisl
applicstion of two per cent percxide produces e hrlghtness
geln for mont pulps in the renge of 10 %o 12 polute (J). Fere
mwmmmummu&m«
cloney iserensed as the consiptonoy 1s incrossed end ney be
ecurried out either as n contimuous or btoteh operation (B).
it madium comsistancy, 12 to 15 per cent, and s tempervture
of 110 to 115° 7 the retention time s approximately one snd
a half to two hours (1). For eptisua brightuese galn the
pil velue of the stock after the bLlesch has boen added should
bo botween 10,0 sad 10.5. 7The cost per point brightness
gadn expressed in tons of pulp ie betwees (0.70 snd §1.00,
depending upon the brightaess of the pulp doslved. 4% the
end of the blesching cyole the residusl peroxide is wsuslly
neutralized with sulphur dioxide (Q).

Zine hydrosulphite hos been used for blesehlog grounds
plece st low consistencies of four o six per cent sinos 1%
15 herder to obtain good mizing of the chemical with the pulp
8t highur cousistencies wiihout sdsiug In some &ir, which
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6t & pH level betueesn five snd five and & half, cluoe ot highey
P levels there i yellowiag of the stock. 4t & pil of four
sné 8 half or lower the hydrosulpiite will be decompooed.
#apld wizing of the pulp sad hydrosulphite, retontion time with
as littlie sir so possible belug introduced fate the pulp, sad
& relastively high temperature are the most Lluportont features
of & uydrosulphlite blemching treatuoent, Teuperatures la the
raage of 90 %o 1607 7 aye comuwon. oot of the byightucus Lfne
crsase, sbout 90 per cent, iw obtalaod fn one hour at 90° P,
snd the conpletion of the reaction tokes thrse to four hours.
it 160% 7, 90 per sent of the brightasss is oddsined ia 15
sloates with coumpletion of the yesction in one hour. Touperte
tre aley affecte the finmel Rrighiness. Uitk each inerense
of 200 ¥ the final helghtaces moy be ineresved ose polat.
Srightaess gelns of elght %o ten pointe sre possible for pulps
sreducsd from most wnods, 1f one uses one per cent hydrosule
crease per ton of pulp 1s dopendent upon the brightosss dee
girod snd also upon the type of wood used; 4% is ueuslly
botwoen §0.30 and $0.60., The residusl hydvosulphite 18 doe
ennponed autonstically in the msohine chest when 1t cones in
aontsot vith alr ().

In oxder to obtaln higher rightaese lovels than those
possible with either poroxide or hydrosulphite, the teo
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chenionls may be used in seguence. #ith these two otages,
brightaess values over 50 per ceant say be obtained (§). Saxw
ton (JQ) found thet sspen groundwood could be blesched with
2.2 per cent sodiuz peroxide mad 1.0 per cent hydrosulphite
te a brightness of 52 por cent. IDewer (12) found thet cold
caustie mode pulp eould Lo blesched in industrial appliceation
% @ brightoses in the range of 74 to 70 per cent, provided
that the peroxide stage wes proceded by o pi sdjustment to
about 2.5 to 3.0 snd followed by uweshiong. In cach of towoe
cals for blecching cold moda pulp to & brightuces level of
7% to 76 per ceat wes about §20.10 por ton of sizwdried pulp,
uhen a two slage process weiag two per cent sodlam poroside
asd & one per cest hydrosulpaite was employed (12).

concerning either pevoxide or hydrosulphite or coublnations
of the two in bleaching delaked stock, 1t was decided to eXe
plore the use of peroxide and zine hydrosulphite, which have
been found to de useful in blesching some chenlemschanicel

mw.
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nmmwwummu«mn
stock to sdeguste brightaess without larpe shrinksge, Doelnked
cals vere used as blesching sgonts.

the thoroughly washed delnked pulp wee divided iate two
dletinet types identified as "I == which deustes norsal and
4" e uhioh meens soldlifled and weshed. Joth the soranl end
the acldified delnked stoek were used is two series of parale
el experimeats. ¥ |

The deinked stosk, both "5" and "A" types, wes bleoohed
by mesas of & sultistege seguence consisting of & peroxide
stage followed by @ hydrosulphite treatment. After osch
siziler set of experiments sulphur dlexide dissolved in water
mmwmmummmmam~w
shiests preparud from sach oet of blesohed pulps showed the
effect of the different blsaching nethods.
sulphite trestuent were alsc spplicd to the two types of dee
ool chwndosl sede to the Swowstege blesching experdment.




Batches of 200 ge of "Iifo" magazine paper wers cooked
with four por cont csustic sodn, based on solsture-fres fiber,
ot a temperaturs pf 165% 7, for 45 minutes. Cooking took
plage at & conuistengy of four per cent. After sttalning &
tenpereature of 165% ¥, defibering wes perforsed on & drill
press oguipped with @ bluntweodgoed opltator and rwming st

4 leborstory side-hill washer, bullt oy Lelemeszoo lant
and Gilo Compmny, wes used to wesh the cooked and defibered
etovk. The sngle of the coreen was 43 degroes and She seroen
HC3 Whe 0.075 in. The otovk was washed six timen wadig the
followlng procedure. After cuplying two trays of stocs onto
fron the Lotton of the washer by hend, dlluted to sdout 1.5
par cout conmlstenuy, ond eaptied sgaln over Gw woXeen.

batoh wos lobeled "U" ee norsal deinked stock e snd set aside
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The pi of the othor botoh wes adjusted with dlluts sule

phuvic acid to betwsen 2,5 and 3.0 sad allowed to stand for

st loost one hour, 4 Suchner funsel fitted with Whatmen Hoe

@mmmmmummmmmutm
neted "A” == uhlch denotes mcidified snd washod.

IR e PEIROITLS BLOSOHTED

& bleach liguor wes prepered contalining the following
of the pulpe _

1. 2,00 per cont Ipson selt

2+ 5.00 per cent siliocate of sods

3. 2,50 per eent hydvogen perexide

4s 3455 per cent coustic sods
the proper amsunt of chemlesle were dissolved in o 250wml.
volusetric flosk so thet 2%esl. aliguot portions could be
liquor was sdded, & colouloted ssount of hot weter wes odded
lmately 1559 ¥ e@d 1o sdjust the consiutonoy to 10 per cont.
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The bag wes next plecod in o constant teaperature water bath
at 155° 7 for 90 sisutes.

At the end of the blesching time, & 25enl. portien of
the 1iquid squeesed from the pulp was titrated with O.% ¥
oodiun thiosulphote to determine the emount of hydrogen Dor
asing equssion (1) ia the ippendiz. Tesldusls sre expressed
in terme of per cent of 50 per eent hydrogen peroxids applied.

FYNRNANLDET T BLeinnTES

Zine hydrosulpihite blesghing waos perforsed in 1000esl.
‘rlesuyer flasks. 5 oceloulated smount of prebolled hot water
wee added to the 30 g. of pulp to Paloe the temporature to
155° 7 and to decrosse the conssistonoy $0 four per cent.

1t wao cosuuod thet thors wos no lses in fhe pulp dlosched
after washing end deustering on the Buchner funnel wes 25 per
wonte

Joved on the molstureeirue welight of the pulp, 0.0 per
eant tricodliun phosphate and 1.2 per cent sine hydrosulphdte
woe sdded before the zine hydroculphite to sot an & otabile
pulp, the pil wos adjunted $o between 5.0 and 5.5.




the Guplicate wes used for yleld fetersinstisue. gmm‘
uode of the dlesched pulp om & Muchnsr fumnel fitted with
ihatesn No. 2 filter paper. Tos Filter peper wes Tomvved
from the pad defore the pod weo plseed $a 2 constant Tonporew
ture oven st 105% 0. fter o constent welght wes sttsined,
the per cont yield wos detersdned for the pulpy by dividiag
snltiplying the result by one hundred.

SASELRG

i1l weshing wap done on & Duchner funnel fitted with
ihstoan Fo. 2 filter peper. 4t the end of & blesching Sreste
msat, the pulp wes weshed with elther four 1iters of demluerele
phur dloxide. The pil of the sulphur dloxide water wes in the
range of 2.5 to 3.0

4 portion of the pulp corrvesponding approximstely to five
grens solsture-free fider wou withdrewn, diluted to two liters,
and cleared in & TAPPI dlsintegrator for five minutes, ITwo
brightnees shoets were formed on & Buchner fusnel, pressed
mm«m«nmm:wx-—u‘




used uss 7 217 medl,

HIBATION OF YolLiOeze-o

Yallowmess values wore messured st an sverage offective
wavelength of 606 millislerone using & So. 7 filter., Yellows
ness is & mesgure of the pulp's reflectance in the yellow
region of the speotyus.




L

scidified pulps ars listed below. The number precediag esch
sequence 1s used in the tables oad grephs to ldontafy the
type of pulp snd trestments it hes undergone.

1. &ingle stage hydrogen peroxide
2., = S awn hydrogen m with o sulphwr dhoxide

5 yzmwanmaaugmmu

stage sine hydrosulphlte
mwmuumamm

1. mmwmw

o i Siette poetescotuas T AR
The significance of eseh experiment msy bo seen from
Megren I. 0o one side of the disgren le shown the seguences
applied to the seldified pulp snd on the other side, the soe
plied to the o types of pulps ars dizeetly acrose from osch
ollier sud ocoupy the ssne relative position in both scheuatic
feeilitates conpourisons. Comparisons may eosily be made
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.
betuwcen two types of pulps with identical trestments. Also,
e eilecis wi & sulphur dioxide treatuent applies to simie
larly bleached pulps may be eveluated by subtrecting the
optical tect veluses of the pulp without & sulphur dloxide
treatauent from the one with & sulphar dioxide treatment. ie
indicated sbove, the pulp without e sulphur dloxmids treatuent
is the control used to evaluste the Yeasults of the sulphur
dioxide tremtaent. Other compericons are nede in o sisiler
HBANAT

Rl |




ihe results of the offects of siagle stage and two stage
blescning with hydrogen peroxide sand/or zinc hydrosulphlte
are shown in isbles 1 sad II respeotively ond presented in
the forsm of bar grephs in Figure ' and Figure 2. GChouwn graphe
leslly in Figure ¥ snd Flgurs 2 are aleo the results obtalned
Lrom two slage bloaching. Yield walues sbtelned for the
varlous biescalag sequences aye given in Tsble IIl.
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0 sens
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8 2.5
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10% O

Residoal 4 HO
(50%) appl

3.0

4.6

-
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22.2
22.2
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é

Brightness
457 milli~
microns

30.9
64 .4
67 .4
61.0
63.9
34.2
3.9
67.2
9.5
6z2.9

Yellowness

28,8410

65.6
80.7
g82.1
8.7
82.1
67.9
85.0
86.7
7.5
8L.%

#*1.2% zine hydrosulphite, based om M.P, pulp was used. The residual was

not detormined at the end of the bleaching time.
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Téentitj- 8 RO, (30R) based

cetion on « WEk. of pulp
i R // P—
s / 2.5
bk 2.5

Mestitys % RO, (SOR) based

cation on B.F, wt. of pulp
90 -
iiw 2.3
12 .5
*1.3% sine

+See page L. o

Residual % 62
(50%) appli

-

5.3
35.5

Residual % 03
(30%) appli

35.5
33.7

Brightness

457 milli-

microns
51.1
70.3

72.3

Brightnass

457 milli~

LS
$3.5
71.14

72.0

Y lloumess

806 milli-

microns
66.9
72.3
86.1

Yeliowncss

606 wmilli-

microns
66.3
87.2
82.7

te, based on the M,P, pulp was applied. The residual
was not determined st the vad of the bleaching time.
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Comparisons were made between two types of pulp: “normsl”
and "scldified.” “sormal” designotes the pulp which wes dew
lnked ut received no acld treatasnt prior to blesching.
"seléifled” designates the pulp which wes pretrested with di-
lute sulpharie ecld. |

ine norsel pulp wes treated with sulpburic sold to yleld
ts type of pulp desigusted ss seldified. Aiccompenylag the
treatusnt of the pulp with sulphurie acld wves sa average
trightases inerease of 2.9 points.

Comperison of the brightaess sud yellowsess values of
the seldified pulps sad the norsel pulpe indlostes that the
acid pretrestsent wes beneficisl for the yulps bHlesched with
either & siagle stage hydrogea pervoxide or a doudls stage
hydrogen peroxide-sino hydrosulphite trestsenmt. For all
other trestments there were no sdventeges to be geined by
the pretreatsent,

The brightness value obtained from the scldified pulp
blesched with & single stege hydrogen perouxide treatuent was
1.% points higher then thet obtained for the mormal pulp.
However, the hydrogen peroxide residusl for tuo seldified
pulp was 22.1 per cent (of the smount epplied), as compsred
with the 31.0 per ceant for the mormal pulp. this indicates
that the susll brightaess iueresse of 1.5 polnts mey have
been due t0 the higher peroxide consumption sad not to the
scid pretreatuent.
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in the case of the two etage treatment, the brightaess
valas ebtainsd far the scidified pulp wee 0.8 polats greater
then the velus sbtalued for wormsl pulp. Thle 13 not o sige
sificant inprovement, The yellowssss vlue for the novmel
puly was 72,3 MrMuMWﬁzm.zpermtu
the scldified puly, o ifference of 14,9 polinta., Jesed on
these results, 1t was decided thst the novmsl pulp wee the
botter of the twe pulpe.

¥nan ¢ sulphur dloxide postrsstsont wes epplied to the
wwe types of pulp blesched by slither of the two noguencves
mentiened sbove, the norsal pulp hed & higher brightness
oxide trestment the noraal pulp wes 0.2 points brighter thaa
the seldified pulp after the postetreatment with sulphur die
oxide. The scldified pulp blesched by & combinstion of
hydrogen peroxide and sine hydrosulphite wes 0.8 polats
brighter than the norsal pulp before the sulphur dioxide poste
trestoent; it was 0.3 points lowsr then the movmel pulp after
the sulphur dioxide treatment.

A sulptur dioxide postetresmtment applied to the pulpe
blemched with hydrogen peroxide, zine hydresulphite, or s
coubination of the tso chemicals resulted ia an incresss in
pulp brightaness of 0.9 %0 3.0 polats. The best yesults,
however, were obteilned with the normal pulps the brightness
here increased between two snd three polate. jccompenyliag
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the ilneresse in hrightness wee also an iscroese in yellowe
ness for both typee of pulp. For the 20ldified pulps the
increnses were from 0.0 to 6.7 peints. There vere soaller
:magnxmmmmmmmmv
from 0.5 to 3.2 polnate.

Yiald veluoe tebunlated in Teble IIY show that there wee
very 112tle lose in pulp welght due to blenching with hydro
gen peroxide, mine hydrosulphite, or a conbination of the
two chemloals, Values obteined renged from 97.€ to 103.3
pexr cent of the welght of the uanbleached fiber, IHowever,
the mejority of the velues were close to 100 per cent., These
algh yields nay be stiributed to seversl fectors. 7The first
is that the pulp used in the blesehing experizents nad been
processed prevelously snd therxefore hed few of the naturally
mmxoummsumvmm.
ite yleld should be high. Secondly, perexide has little
mtuumun,mmﬂammmuﬁ
tmmthmM%hMmMid
the welght of the anbleached pulp == part of the yield belng
derived from the bleschinmg residusle left ia the pulp (13).
Thirdly, zine hydrorulphite is bDelieved to mct as & roduclag
egent, adding hydrogen to the wassturation in caromphoric
groups ia the colored constitueats, thus reduclag tuen to &
colorlese fora, It foilows from this thet the eddition of
the hydrogen to the pulp would lncreese 1lts welght elightly.
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The experiments performed on the highegroundwoodegontent
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4 vulphur dioxide postetreatzent applied to

mun&mﬁumuw.samam
mﬂmuumumm'w




1

Pe

Ca

Te

Be

10

1.

Freai, “ihe Poper Tear Book," p. 382, Duluth,
m'mm:"mmmm

- Diotionsyy Aasrican
A&zu”».m.tﬁ.mm.:.:..tw

:gw'g,“m%xmmum

'mmxoh' ;

m
'ﬁmmg-m tm 1",

m with ; s B0 ﬂ.

John *'mwm».m
;_b‘ma" mx.x,, Ileotrochenicel
UOey

w‘ Ko 1o “ m: K :
1", wm M’:'W)t BelePule ,z“' 8550

Wm& TAYYI Poncgreph Jeries
BN meum’m
wg’iméz.mm.m!um

i{ Intoye
m. mmw m;‘t%mm




33
n.n-r.xgn'. mlmmm
b1
I Tofiomy s Lok, 80 e, 34, o
3. a.um:.,w
BeOoPohe M A 3o
3o Top *Puly and - I. 2
M.m » m n;:r vol. 2dey Do 586,



Te

2.

Se

fe

-

e

xs mn.wa (&?2
potassius lodide
:uampmwcms
Titrate u‘
g ey S
i from blue
Wﬁmmwmm
ﬁ%W" 00=0) £ (1

»-soa.mwummmm

tnﬁ;&!ﬁ-!&mwm&ﬁm%
25 al. of filtrete

2 = 0.,01360 for hydrogen pervoxide (507)
®ixpressed in ¥ of lgl, (50f) applied

PMlute 10 =l. of hydrogen peroxide to 100 ml. with
distilled woter.

Pipet 2 al. of the diluted pervoxide solution jato o
flask coantaining 125 al. of cold 10f enlphuric scid.
444 3 to 4 drope of mangenese sulphats solution.
Titrate ulth 0.1 ¥ potassiaxn permangeante to e pink

al. Tin0y I 0.0017 X 5000 = ge Hplp per liter
age (2)
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