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|57 ABSTRACT

A methodd wherein waste cellulosic matecial s used as an
alternative fiber source during chemical pulping 1o replace a
fraction of the wond chips. The waste cellulosic material is
fed to the digester alonmg with wood chips, The waste
cellulosic material need nol be repulped or slurried prior o
dipestion. The wood chips may be any species of hardwoold
nr softwood. Normal chemical pulping charges, tempera-
tures and cooking times applicd in the case of [00% wood
chip pulping may be used for the co-pulping of wasie
cellulosic material and wood chips. Thereafier, the pulp is
procesaed as usual for chemcal pulpig, including the steps
ol blowing the digester, washing and thickening the browsn
stock, and Dbleaching the brown stock under the normal
conditions used For the component co-pulped with the waste
cellulosie material, Further screening or cleaning steps may
be required 1o remove debris from waste cellulosic material.

16 Claims, 7 Drawing Shects
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MLETHOD FOR CO-PULPING WASTL
CELLULOSIC MATERIAL AND WOOD
CHIPS

IFTET.TY OF THE INVENTTON

The invention relates o methods for reeveling waste
cormvated paperboard. In particular, the invention relates 1o
a method of producing bleachable grade pulps usiog a
mixture of reeyeled cellulosic materials and wood chips.

BACKGROUND OF THE INVENTION

Previous elforts 10 recvele cellulosic matecials, such as
waste corrugated materials, boxeuts (Le., waste similar 1o
cereal boxes or soda casesicartons), old newsp
Tocused oo varinus methods o treat the cellulosic material
before 11 s reused by itsell o mixed with vieein pulp. For
exarmple, LS. Patl N 3,440,134 10 Murphy ciscloses a
mwcthod for producing an acceptable grade of paper utilizing
wasle corrugated cardboard and corrugated  paper. The
muthod of Murpby comprises the steps of comminuting
waste cortigated material, forming a water slurry with sawl
waste, adjusting the solids content of the waste in slurry
form o approximately 200, digesting the comminuled
waste slurry with caustic soda 1o an amount consisting of
105 by weght of the waste, heating, the shuery with dicect
steam 1o approximately 160° ¢ for about 3 hours, pulping
the digested slurry at a temperature of approximately 35% ¢
for 3 w5 minutes, increasing the solids content of the
resulting pulp o approximately 305, and bleaching the pulp
as required to achieve a desired brightness.

S Pat. Noo 5,147 503 to Npoven discloses a process
and an apparatus For reeveling waste cellulosic material
including corrugated paperboard 10 produce a cellulosic
fiber pulp. The process involves the steps of cookig the
waste cellulosie maternial, for example, corrugated

eI, have

paperboard, in an aguenus alkaline cooking liquor 1 pro-
duce a brown stock pulp having a kappa number lower than
that of the waste material. The reeveled pulp can be
employed as the sole pulp compooent of brown paper
proclucts, or can be bleached 1o provide a pulp for white
products, The brown stock can be mixed with virgin pulp,

Asdiselosed in the Nguyen patent, paperboard is typlcally
produced from virgin pulp, The production of virgin pulp
mvolves reacting or enoking wond chips with an alkaline
conkig liguor at an elevated temperatuce. Lo s oa
compronent of the wood chips which s dissolved by the
conking liquor in the manulacture of cellulose pulp, “The
character of the pulp produced is dependent on the extent of
lignin removal from the wood chips, and hence on the
resicual lignin content of the final pulp. The kappa oumber
represents o measure ol residual lignin content. Higher
kappa numbers indicate higher residual lignin levels. The
kappa number o & brown stock pulp obtained from cooking
snfrwood ina kralt liquor s typieally 30 to 100, and such a
pulp is used lor making linerboard of corrugated paper-
board, The kappa number of a brown stock polp oblained
from eooking hardwood ina krall liguor Is typieally 130 1o
1600, amd such a pulp is used for making the cormgated
mucliurm of the corrugated paperboard. The kappa number of
a hardwood brown stock pulp would ned to be reduced 1o
about 1000 13, and that of a softwood brown stock pulp o
about 23 1 35 W provide a pulp suitable Tor bleaching to
provluce while paper products. Corrueated paperboard waste
comprising linerboard and eocrugating medium has a kappa
nurmber of 80w 1200

U.S. Hat. No. 4,191,610 to Prior diseloses the manufacture
of corrugated hoxes fTom a eorrugated medivm consisting of

i
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virgin semichemical pulp, corrugated clippings, old corru-
vated boxes or mxaed waste material using waste liguer.

LS. Pat. o 3,925,150 10 Marsh discloses a methaod of
reeyveling corrugated paperboard of the type comprising a
Huted layer sandwiched between lavers of linerboard, The
fluted Taver s usually made from relatively low grade and
short-fibered pulp, such as neutral sulfite semichemical pulp
amil short-fibered kraft pulp. The liners are commeonly made
of a pood grade of kraft pulp, When corrugated hoard s
pulped for use as waste paper stock, the bigh-grade krafl
constituems of the liners and the relatively lower-grade fiber
constiluents ol the corrugating medwm are thoroughly
mixed, and the resulting furnish is oo longer suitable as liner
stock. Thie Marsh patent discloses @ method for separating
used corrugated board into two fractions, ooe being krafl
fiber suitable for use as virem keafl pulp and the other
fraction contamning the majpocity of the semichemical pulp
and other short-fibered constituents of the corrugated
mediun.

Canadian Patent Noo 1110411 diseloses o method Tor
recyeling waste consisting of paperboard which has been
previously impregnated with waxes oF resins i 4 previous
converting process, such as wel strenath packaging or fur-
niture component manulacture, T avold the expense of
using original kralt cooking liguor (white liquor) o digest
the waste paperboard, Canadian Patent No. 1,110,411 pro-
poses 1o use the effluent by-product of a prior pulping
process, Lo, the weak Dlack liguor from the kraft (sulfate)
process for making pulp by cooking wood chips vnder heat
amil pressure ina solution of sodium byvdreoxide and sodium
sulfide.

None of the alorementioned prior art discloses nr sugpests

0 co-pulp waste cellulosic material with wood chips
SUMMAIRY OF THE INVENTION

The present invention s a methed for recyeling cellulosic
malerials, such as waste corrugated materials, boxeuls and
newspapers. In accordance with this method, the waste
cellulosie material
during chemical pulping o replace a fraction of the wood
chips, Reusing waste cellulosic materials such as corrupated
cardbourd and corrugated paper bas the benefit of reeyeling
this material and using less wood produets in the production
ol acceptable grades of paper. Utilizing waste cellulosic
material also helps munimize the impact of escalating prices
and limited availability of wood chips,

s used as oan allernative {iber source

In aceordance with the method ol the invention, the wastc
cellulosic material 1s shredded and then ed o the digester
along with word chips. The waste cellulosic materal necl
net be repulped or slucrned proe to digestion. The woed
chips may be any species ol hardwood or soltwood,
Alternatively, the waste cellulosic material can be co-pulped
with non-wood fibrous material, e, bagasse, When corru-
vated matenal s used as the cellulosic material, normal
chemical pulping charges, temperatures and cooking times
applivd In the case of 100% wood chip pulping can be used
tor co-pulping the corrugated material and wood chips, Aler
the cocking operation, the pulp s processed as usual for
chemical pulping, including the steps of blowing the
dipester, washing and thickenmg the brown stock, and
bleaching the brown stock vnder the normal conditions used
tor the wood or non-wood component co-pulped with the
wasle cellulosic matenial. Further sereening or cleang
steps may be required 1o remosve debris from waste cellu-
losic material,

Co-pulping of wood chips and waste cellulosic material
provides reeveled fiber content in consumer products and
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cnables the cost-effective use ol scrap waste cellulosic
mate-rial w bleachable grade pulps. Unexpuectedly,
co-pulping of waste cellulosic material with wood chips
pave 4 higher pulp yell than that obtained usiog wood chips
alune.

Co-pulping in accordance with the method of the inven-
tinn provides the capability 1o vary pulp propertics by
varyiny, the amount of waste cellulosice maternal used.
Co-pulping of waste cellulosic material with wood chips can
be accomplished using existing bateh or continunus wood
chip digesters using pulping conditions established for
100% . waond chip pulping. This allows flexibility in the
amount of wastie cellulnsic material combined with the wood
chips and provides the eritical process mbustoess essential
for routine commereial use. Finally, the use of waste cellu-
losic material may provide a lower raw material cost than the
cost of the wood chips which the waste cellulosic material
replaces.

BRILE DESCRIFITON OF THE DRAWINGS

FIG. 1 s a schematic diagram showing the essential
components of @ conventional krall pulp manulaclurin
SYSIEM.

]
1=}

FIG. 2 is a graph ol total screened vield (%) for various
corrugated material contents (%) used 0 laboratory
co-pulping of corrupated material clippings and southern
hardwood.

FIGL 3 i a praph of total sereened vield (%) Tor various
corrugated material contents (%) used 0 laboratory
co-pulping ol corrugated material clippings andd souwthern
hardwood wih various additives or pretreatment: (4)
prewetting the corrugated material with water; (@) prewet-
ting the corrugated material with black Lguor; (x) prewetting
the corrugated material with black liguer and using
anthragquinone i the conk; (71 prewetling the corrugated
material and the southern hardwood with water and using
anthraquinone o the cook,

FIG. 4 Is a praph showing lear strength versus lensile
strength for handsheets made fTom o furnish containing
viriows amoints of corngated clippings (CO) and soltword
chips

FIG. 5 18 a praph showing fear steenpgth versus feosile
strength for handsheets made fTom a furnish containing
various amounts of corrugated clippings (CO) and hardwood
chips

FIG. 6 15 a praph showing tear strength versus tensile
strength for handshieets made from a furnish containing
various amounts of boxeuts (BOY and softwood chips,

FIG. 7 is a graph showing ear strength versus lensile
strength for bandsheets made ftom o Quroish containiog
various amaounts of newspriot (NPY and hardwood chips.

DETAILED DESCRUYTION O THE
FREFLERRELD EMBODIMENTS

Reterring to IIG. 1, the present invention is practiced
using a conventional kratt pulp mamfacturing system com-
prising a kraft pulp dwester 2 into which wond chips are
introduced via line 22, shredded waste cellulosic material s
introduced vig line 24 and while cooking liquor 18 [nto-
duced via line 26, The shredded waste cellulosie material
may be fecd o the digester dey o wet with water or other
pulping chemicals {e.p., white liguoer, black ligueor, green
liguor, alkaline sulfite liquor, sodium bydroxide solhntnon,
sodium sulfide solution, anthraquinone solution [soluble or
dispersion] or any combination of these) . The shredded

i
o

i
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waste cellulosie material can be wetted either prior o or
while baing fed 10 the digester 2, therehy iereasing the
amnunt of waste cellulosic material per volume for pulping.

In the case of corrupated waste material, the wetting
process will deerease the consistency and latten the Huting
in the corrugated material. However, corrugated material
will retain its shredded form and will not become a defibered
slurry. Wetling, pre-steaming or steam packing of the
digester will allow pulping of more corrgated material per
volume than dry corrugated material without these treat-
ments. Shredded corrugated material may be detrashed [oa
wel or drey state.

The waste cellulosic material content may vary from 1 to
QG wi. % with the remainder being, wood chips. The woaod
chips may be any species of hardwood or softwood, The
wasle cellulosic material can also be co-pulped with non-
wood fibrous materials, ¢ bagasse. The digester feed
material may be fed as s, exposel to pre-steaming before
entering the digester ne sleam packed in the digester,

The digester may be operated ina contiouous or batch
mode, Tnside the kratt pulp digester 2, the wood chips and
shredded waste cellulosic material are cooked Tor a period of
fume wneler beat and pressure 1o separate the fibers o produce
keaft pulp. Normal chemical pulpig charges, temperatures
and conking times applicd o the case of 1005 wood chip
pulping are used for the co-pulping of waste cellulosic
material and wood chips. Madification of these conditions
may be necessary with varving ameounts and types of waste
cellulosic material. In particular, as the weight percent of
wisle cellulosic material nthe digester is inercased, one or
more of the Tollowing parameters can be deereased: cooking
fermperature, cook duration and ameunt of active chermeal
(e.p., sodium hydroxide) in the cooking Tigquor. At the end of
the cook, the contents of the dipester including pulp ancd
spent covking liguor {weak black liquor) are discharged
through ling 28 into a blow tank 4 for wmporary retention.

From the Dlow tank 4 the pulp and black liquor are
discharged as unwashed pulp through line 340 into a bronwn
stock washer 6. The funciion of the brown stock washer 6 s
1o wash the spent chemicals and impurities out of the pulp,
the resultant solution being called ~weak black liguor™ Lo a
conventional kralt system there are usually a seres of brown
stock washers with the pulp going foom a first washer (e,
washer 6 inclicated m PTG 1) 10 successive washers, The
pulp is washed in progressively cleaner water, with the wash
waler moving countereurrently against the progression of
the pulp from washer 10 washer so that the cleanest pulp s
washed with the cleanest water in the last washer and the
dirtiest pulp s washed with the dirtiest water m the first
washor, Aller washing, the brown stock may be thickened
and Dleached under the normal conditions used lor the wood
ne non-woekl component being co-pulped with the waste
cellulosie material, Further screening or cleaning steps may
be required o remove debiris from the brown stock.

The weak black liquor from washer 8 passes through a
conduit 32 into o weak black liguor storage tank 8, brom the
storape 1ank 8, the weak black liguor is transferred by a
pump L theough aline 34 into an evaporator 12, from which
it emierges through line 36 as concentrated black liquor ready
tor burning to produce beat coergy and recovered sodivm
chiernicals Tor re-use as original cooking liguor.

The types of waste cellulosie material suitable o practice
this wvention include, but are oot limited to, clean corm-
vated clippings, old enrrugated contaiers or wax- or resin-
treated corrugated muaterial, as well as other cellulosic serap
paper (1o, newspaper, wel-strength packaging, cte). The
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waste cellulosic material may be o the form of clippings,
scraps or pellets. Binders for pelletizing the waste cellulosie
material include water, pulping liquor, black liquor {or spent
ligquerr for processes other than kraft), eceen liquor, sodium
hvdroxide solution, anthraguinone solution, oxidized or par-
tially oxidized white liquor or any combination of the above,
Felletzing will inerease the cormigated materal wewht per
volume. Pellets may have consistencies rangiag from 4010
0574

The process of co-pulping waste cellulosic material and
wood chips may be sccomplished using a krafl pulping
process or some other chemical pulping process, such as
acul sulfite, ocutral sulfite, alkaline sulfite, soda, krafl-
polysulfide and any modification of these processes using
pulping catalysts and additives such as anthraquinone and
surfactant type digester aids,

EXPERIMENTAL NATA

Laboratory Co-Pulping, of Corrugated Clippings and
Southeren Hardword. In the fiest experiment, the feed 1o the
digester consisted of 306 dry corrugated material (hrown
boxes) and 30% hardwood chips (ratio by oven dry weight),
The dry corrugated material was shredded o 1.5-10ch
sequare clippigs. The hacdwood chips conssted of mixed
speeies Southern hardwood chips sereened to have o thick-
ness of 210 6 mot The pulping process was carricd oul in
a laboratory digester, The corrugated material and hardwood
chips were mixed in the digester basket. Kralt pulping was
carried out at 10%. active allealt on wood {as Na. (33, 28.9%
sullidity, 31 liquor-to-digester feed ratio, and a time’
temperature profile of 60 minutes from 1O0° CLwe 170° ¢
and &0 minutes at 170% . After pulping, the basker was
removed from the digester and the material o the hasker was
conled and washed wibh tap water. The respective cooked
corrugated material and hardwood chips were then
separated, fibericed by mechanical means and processed
separately o measure various data for the idividual com-
ponents of the cook. Measurement of data {or the combined
covk was done alfter the separated pulps were recombined
according to thelr individual vields.

The pulps were tested Tor kappa oumber, sereened yield,
percentage rejects and viseosity. The black liguor was testeld
for pll and reswlual alkali. Table 1 shows data for various
ratios ol cormagated material (CM), Lo, clippings, andd
southern hardwood (W) chips, These results show that
co-pulp has g higher vield (combined vicld in Table 1) than
hardwood chips alone. The efficacy of the practice of this
invention is shown in PTG 2, where the combined screenwd
yviekl s shown 1o crease generally proportionally o the
inerease in the corrugated material content and achicves a
maximuom ¥ield at about 23% hardwood and 75% corrugated
malerial.

Laboratory Co-Pulping of Corrugated Clippings and
Southern Hardwond with Additives or Pretreatments. Table
2 includes the results of further experiments performed 1o a
laboratory digester, neluding prewetting of the CM with
black Tuquor nr water, with and without amthragquinone in the
conk. Data Tor different ratios of cnccugated material and
hardwood chips with pretreatment or additives are shown in
Table 20 FIG, 3 again shows that the combined screcned
vield increases generally proportional (o the increase in the
cormvated material content and achicves a maxumum yiceld
at abowt 25%. hardwood chips and 75%. corrugated material,

Pilnt Thyester Co-Pulping of Cormgated Clippings and
Wood Chips, Further experiments were carried inoa pilot
digester. Corrugated box elippings were reeooked o the

i

i
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digester along with wood chips 10 make an acceptably
hright, elean and steong fiber furnsh. Box factory cornupated
clippings were mixed with Northern wood chips and cooked
in the pilot digester. Nine pilot digester cooks were per-
tormed: Tour using softwood chips and Tour using hardwood
chips. One conk reconked 100% corrugated clippigs. Kraft
pulping of the corrugated clippingshardwood chips mixture
wits carricd out at 16% active alkali on wood {as Na-0).
Krafl pulping of the corrugated clippingsisoltwood chips
mixture was carried out at 200037% active alkall on wood
{except for cook #3) All of these mixtures were conked at
a tempuerature of 1707 (0 for 115 minutes. These pulof
digester studies showed the Tollowing: (1) pulp from
digester cooks contalning corrugated olippings and hard-
wond chips was slipghtly stronger and cleaner than pulp made
from 100%. hardwond chip digester cooks; and (2) pulp from
dipester enoks containing cormugated clippings and soit-
wood chips was slightly weaker but of comparable bright-
ness and cleanliness levels as pulp made Trom 1000 solt-
wond chip digester cooks. Tables 3 and 4 list the handsheet
strenpth resulis for the hacdwornd and softwond puot dipester
cooks, respectively, The [, a and b values indicate the shade
and lightness of the sample. They were measured using a
Hunter T, a, b ometer. The values listed Tor the eotry * Ball
MIll™ refer to the amount of refining the samples recerved.

The results of reconking corrugated clippings with soil-
wood chips (listed 1o lable 3) showed that corrugated
clippings required less white liquor o eook than did soft-
wood chips, as evidenced by be lower resultant kappa
number with increased percentages ol corrugated clippings.
The softwood chip vield was 44.5%. The vield from
recovked corrugated clippings was 60.5%. Compared 1o
pulp made rom 100% soltwood chips, pulp made from 90%
soltwond chips and 10%. corrugated clippings had compa-
rable kappa numbers, brightoess, T, a, and b values, and dirt
counts. Handsheet strength values were slightly lower. FIG.
4 shows that as the percentage of corrugated clippings
inercases, the war strength v, tensile strength relativoship for
the handsheet decreases.

The resulls of reconking cormvated clippings with hard-
wood chips (listed in Table 4) showed that corrupated
clippings required more white liquor to cook than did
hardwood chips, as evidenced by the higher resultant kappa
number with increased percentages ol corrugated clippings.
The hardwood chip vield was 45.1%. The veld {rom
recroked corrugated clippings averaped 7003%. Comparedl
1 pulp made from 100% hardwood chips, pulp made Trom
40% hardwood chips and 0% corrugated clippings had a
slightly higher kappa number, slightly lower briphiness,
comparable T, a, and b values, and much less dirt. Tandsheet
strenpth improved as the pereentage of corrugated clippings
inereased, as shown 1o FTG. S,

Digester Co-Pulping of Cormugated Clippings and Soft-
wond Chips. Two separate digester trnials were conducted to
investivate co-pulping of corcugated clippings and sofbwneod
chips. The first trial examined the effeat of reeooking one
bale of corrugated clippings 1o a digester with soltwood
chips. The second trial examined the effeet of reconking 3

a0
hales of cormeated clippings In a digester with softwool
chips. The bales of corrugated clippigs were lonsenasd by
band and then manvally placed oo the chip belt The
clippings were not shredded, The corrugated clippings were
placed on a cross haul belt for Tral 1and on a chip cnnveyvor
foor Trial 20 The chip screens were bypassed durmyg teal 2.
Pulp samples from the blow line sampler and from the final
brown stock washer (BSW) were collected, tested  and
compared 10 pulp samples collected from digester conks that



6.017.415

7
did not contain corrugated clippings. These trials showed
that conking one bale and 3.5 bales of cormigated clippings
in a digester alnng with softwood chips had no swenificant
Lmpact on resultant pulp propertics.

For Itial 1, the weipht of the corrugated elippings was
0.75 wnidigester and the weight of the wet soltwood chips
waus 04,75 tonsidipester {est.), siving a welpht pereentage of
1.2 wi. & eorrupated clippings i the digester. The resultant
fiber nclucled 0044 1oniconk from the corrugated clippings
and 1444 tons/cook from the soltwond chips, e, 3.0%
I'rial 2

]

cormvated clipping fiber. For
corrugated clippings was 2,63 tonsidigester and the weight

the weight of the

of the wet soltwood chips was 62,37 tons/digesier (est.),

- corrugaled clippings
in the dipester. The resuliant fiber included 1.54 tons/conk
from the corrugated clippings and 14.04 tons;cook from the
saftwood chips, Le, B.9% corrueated clippiog fiber,

wiving & welphl pereentage of 4wt

Table 5 shows the results for Trial 1. Conk #7 contained
one hale ol corrugated clippioes. Cooks #5 and #6 contaioed
no clippings. There were no signifieant differences between
these cooks, Le., the kappa numbwer, L, g and b ovalues, dint
counts and handsheet strenpth propertios were all similar,

lable & shows the resulls Tor Lrial 2. Cook #6 contained
3.5 bales of corrugated clippings. Cook #7 contamed no
cormgated clippings. Both conks had lower than targeted
kappa numbuers. Compared 1o cach other, conk #6 and cook
#7 were very similar. Cook #0, which had the clippiogs, had
a slightly higher kappa number, slightly lower 1 value, and
lower dirt counts. Handsheet strengths of cook #6 and cook
A7 owere similar, Compared 0 the sollwood averages Hor
Trial 1, both of cooks 7 and #7 in Trial 2 had lower kappa
numbers, higher Tovalues, lewer dirt counts ancd knwer pulp
strength values. All of these differences were due 1o cooks
0 and #7 being overcnoked.

Pilnt Digester Co-Pulping of Boxcuts and Softwood
Chips. Wood substitutes other than corrugated elippings
were also co-pulped with wood chips, Boxouls were mixed
with softwood chips and the materials were reconked Inoa
pilat digester at various weight percentapes. After cooking,
the pulp was evaluated for its eolor and strength properties.
Table 7 shows the conk conditions and the pulp quality
results for each of four conks. As seen from the data in Table
7, the cooks involving boxeuts had higher kappa numbers
and slightly lower rejeets (%% shives) than the cook with
100% sultwood. The pulp {rom the 10
and the pulp from the 93% sollwond 75
comparable 1., a, and b color values and 00-minute hall mull
results (see FTIGLaY. However, the tensde steength andd fiber
length were slightly higher for bancdsheets made of pulp
Trom the 95%. soltwond 5% boxeuts furnish and the tear

7 sultwood {furnish

e boxeuts turnish had

strenath was about 3—4% lower, The hoxeuts had o higher
crude yield at 65%, compared 10 A8% Tor softwood chips,
The bandsheet strength test results suggest that the addition
ol one bale of boxeuts to cach softwood chip conk, corre-

sponding o a weight pereentage of 1.5%., woukl have little

or oo adverse effects on the pulp gualiry

Pilnt Thyester Co-Pulping of Newsprint and Hardword
Chips. In other trial cooks, oewsprint was mixed with
hardwood chips and the materials were recoonked ina pilot
digester at various weight percentages, Adter cooking, the
pulp was evaluated tor ity color and strength propertics,

8

Table 8 shows the conk conditions and the pulp guality
results for cach of six cooks, As seen from the data in Table
8. the cooks Involving newsprint had higher kappa noumbers
amil considerably lower rejects than the conk with 1004
hardwaood. Exeluding the 100%. newsproat teial, all of the
newsprint cooks had lower tensde and war (O0-min. ball mill)
strengths than the 100%. hacdwond cook (see FIG. 7). This
arises {rom the shorter fiber lengths i the newsprint conks
(Kajaani). The Loand b color values and the brightness were
higher for the newsprint cooks than for the 10045 hardwood
values, All of the handsheet strength results for the 2.5%

newsprint cook are comparable to the values for the 1000
hardwood cook, The vields For the newsprint trials were the
same ws lthose lor the boxeuts trials (Dewsprint——657%;
4864,

vest that the addition of one bale of oewspriot 1o cach

hardweond I'he handsheet strenpth fest results sup-
hardwaond chip conk, corresponding to a weight percentape
ni 1.5%., would have Iitle or no adverse effects on the pulp
guality.

Co-Pulping nf Wax-Coated Cormugated Material and Soit-
word Chips. Tnoaccordance with a further aspect of the
present nvention, the waste cellulnsic materal o be
co-pulped may be wax-coated material, clp., wax-coatel
corrupated  clippings. When wax-coated corrugated clip-
pings are co-pulped with wood chips (e, sofwood chips)
in a digester, the at of the wax will be dissolved by turpenes
in the black liquor, by piteh dispersant and by defoamer. The
wix will also be broken down by heat and sodium hydroxide
i the digester. In accordance with 1the method of the presceat
mwvention, the wax s washued out o the brown stock washers
utilizing a wax dispersant, which is added to the brown stock
washers. Allernatively, wax dispersant can be added 1o the
digester or the clippings can be pre-treated with wax dis-
persant belore the chippings are Ted o the digester. The wax
dispersant used will depend on the specitic wax impregnat-

ing the clippiogs.

In accordance with one prelerred method, bales of wax-
coated corrugated clippings are shredded i both g low-
speed shredder and a high-specd shredder, The shredded
clippings are then senl tooa cuber to be densified. These
pellets are then added 1w the softwood chip pile. The pellets
and sollwood chips Tollow the normal path w the digester.
The digester parameters will be the same as those for a
typical soltwond ooek. However, the temperatures of the
hrown stock washuers, the screen room and the wet lap
machine are increased to keep the wax o a liguificd form.
All the pulp s wet lapped, e, made into large thick folded
sheets or rolls sl contaming a large amount of mosiine.
The pulp usually contains from 33 o 35% by weight of air
dry pulp.

The preferred embodiments of the invention have been
disclosed for the purpose of lustcation. Vacations ancd
meddications of the disclosed preferred embodiments which
fall within the coneept of this mvention will be readily
apparent 1o persans skilled inthe art of pulp manolacturing,.
All such variations and modifications are ntended 1o e
cocompassed by the elaims set forth hereinalter.,
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16
discharging the cooking solution and pulp from said
digester; and
washing the conking solution {rom the pulp using water.
2. 'The method as defined in claim L, Durther comprising
the step of shredding said waste paperipaperboard products
hefore saild paper/paperboard proclucts are mput oo 1he
digester,
3. The method as defined In claim 1, wherein sald waste
paperipaperboard products comprise corcugated material.
4. The method as defined @ claim 1, wherein sawl wasie
paper/paperboard products comprise boxouts,
5, The method as defined In claim 1, wherein sald waste
paperpaperboard product comprise newspriot.
6. T'he method as delined 1o claim 1, wherein sald wood
chips comprise soltwood chips,
7. The method as defioed in claim 1, wherein said wood
chips comprise hardwoeod chips.
8. The method as delined in claim 1, wherein said wood
chips comprise hardwood chips,
9. A methoed for procucing pulp, comprising the steps of
feeding waste cnated paper/paperhoacd products made of
cellulosic material in non-pulp form, wood chips and
conking solution nlo a digester;

ARSUTTS FROM NUWSPRINTUETWT THTAT. OCOO0KS

AUV AT KALL 7% Lo Ihiss
TGETEME, B 7.5 47
CORK TIMIL MIN N A

K ™o
CRUTN YIETDD S
FOBEILVES

135

BRI
ETANTISET

BALL MU D MINUTES

h #e

vl p

MUTTEN TE

IbAR ol

[IENSITY a0
BOROSITY 1 o
KATAANI s .06

BATT MITT, ol MINUTTS

THAR

[INSITY I
POROSILY RN I
KATAANI 174 AT
COLOR

TWATL
AVALLL
13 WATTIE
BATGHTNT NS

We claim:

L. A method for producing pulp, comprising the steps of:

feeding waste paper/paperhoard products made of cellu-
losie material in non-pulp oo, wood chips and cook-
ing solution ino a digesler;

conking the waste paper/paperboard products and woold
chips i sawd conking solution at a temperatiure and a
pressure andd Tor a duration so that both the waste
paperpaperboard products and the wood chips are
substantially pulped:

i

cooking the coated waste paper/paperhoard products and
wood chips in sawd conking solution ar a remperature
and a pressure and or o duration so that the coaling
muateria] separates ftom the waste paperpaperboard
proclucts and both the waste paper/paperboard products
and the wnod Chips are substantially pulped,

discharping the coating material, conking solution ancd
pulp ITom said digester; and

waushing the coating material and cooking solution {tom
the pulp.
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10, The method as defined i elaim 9, further comprising
the step ol exposing the coated waste paperspaperboard
proclucts 1o a dispersant which disperses the coating material
under the cooking conditinns.

11. The method as delined In claim 10, wherein sald
coated waste paperpaperboard  products comprise wax-
coated cormgated material and sail dispersant s 4 wax
cispersant.

12, The method as defined in claim 10, wherein said
dispersant is led w the digester.

13, The method as defined in claim 10, whereln said
cispersant is acdlded during sard washing step.

18

14, The method as defined in claim 10, wherein said
coaled waste paperpaperboard prodocts are treated with
said dispersant before sawd coated waste paper/paperboard
products are added to the digester.

15, The metheod as defined i claum 10, whueremn saud wood
chips comprise softwood chips.

16, I'he method as defined in claim 9, whercin said coated

wasle paper/paperboard products comprise wax-coated cor-

i rugated material.



