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|57 ABSTRACT

Deinking of impact and nonimpact printed paper is accom-
plished by cepulping the printed paper in an alkall aguenus
medium contaming a demking composition comprising one
nr more nenionic surdactants and/or alkanols. The presence
ol the deinking composition causes ink particles 1o
agelomerate, which are removed Tom the agueous medivm
by size amd density separation. The mventon provides an
applomeration method with high ink removal from all types
ol impact and nonimpact printed paper.

14 Claims, 1 Drawing Sheet
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1
DEINKING OF IMPACT AND NON-IMPACT
PRINTED PAPER BY AN AGGLOMLERATION
PROCESS

SPLCIFICATION

This application is @ continuation-ui-part of application
Ser o, 077200336, [iled on Jun. 25, 1991 now abandoned,

IFIET.TY OF INVENTION

This iovention generally relates toa method to deink
impact and oommmpact printed paper. More particulary, it
coneerns a process which demks impact and oonimpact
printed paper by agglomeration of ink particles through
treatment with delnking compositions comprising one or
more noniooie surfactants andior alkanols, Size and density
separation procedures are used o remove agplomerated ink
particles. Preferably, the deinking compostions comprise
one or more O3 o C20 aleohol cthoxylates having an
clthoxylate content sulllcicnt to provide delergeney or welt-
ting. Alternatively, the deinking compositions comprise one
or more 5 to C20 alkanels or blends with the alcohnl
ethoxylates.

BACKGROUNID ART

I the past paper was printed with primarily water or oil
based inks which were satisfactorly remowved by conven-
tional deinking procedures. In cooventinnal demking
procedures, the paper s mechanweally pulped and contacted
with an agueous medium containing 4 deinking chemical,
The pulping and presence of the deinking chemnical resulted
In a separation of the ink from the pulp fibers and the
cispersed ik Is then separated from the pulp fibers by
wasting or lotalion processes,

Today, Inereasing amounts of printed paper are generated
from electrophotographic processes such as xerography and
non-impact prioting prog such us laser and ink-jot
printing. Duimnking processes capable of demking these types
of printed paper are very complex and are capital Inlensive.
In addition, multiple steps are required lor debris removal
and actual ok removal, Generally, ok removal procedures
Involve washing, flotation, forward cleaning and high con-
sistency <ispersion o reach the level of speck removal and
brightness required o the demnked pulp to create recycelable
pPAPLT.

US. Pat. No. 4,361,933 10 Wood, discloses a process Hor
deinking xcrographically printed  wastepaper. Repulped
printed wastepaper is freated with a deinkiog agent consist-
Iny of & mixture of alkanols and aleobol cthoxylates 1o
produce a suspension of ok particles. The suspended ink
particles are separated rom the resulting pulp-medivm by
wastiing and fotation process steps. The demking chemieal
and process in Wond, however, s imited 1o deinking only
serographic waste and utilizes multiple process steps 1o
scparate the ink.

=

T surmownt these Hmitations, and as an alteronative 1o
conventinnal deinking procedures, the prior art has shown
use of agplomeration deinking processes. Avelomeration
chemeals consisting of polymueric systems amed surfactant
syslems are cmploved w0 aid o the ink agglomeration
process, Lo deinking paper through agalomeration the wasle
paper 18 repilped and then deinked through chemical freat-
muent te provide a slurry of pulp and ok agglomerates. The
ink agplomerates are removed Trom the pulp by sedimenta-
tinn and separation, However, the polymeric and surfactant
swstems used 1o these agglomeration processes are specific
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W eertain tvpes of inks. Sce UK B RI0,370 1w
Darlington (polymerie system) and L 5,141,508
1 Richman et al. (surfactant system), in which the deinking
compositions are specilic for agglomeration of eleclrostatic
ks, and UN. Pat. No. 4,076,378 1o Puddington ot al.
{polymueric system) in which the deinking chemical is spe-
cific for agglomeration of newspaper inks.

lherefore, known deinking processes are not entinely
satistactory in that the chemicals vsed are selective as to the
type ol ink. Also high concentrations of expensive chemicals
are ry i ohtam effective demking results. Such
processes are cost inetlicient,

Thus the present practice, cmploving koown deinking
processes and agalomeration chemicals, bas problems in
deinking a wile variety of impact amd non-impact printeld
paper The inventions and practice 1o date, deal with demnk-
ing chemnicals having lmitations w specille inks and deink-
ng processes which require complex and expensive proce-
dures to obtain reeyvelable prade paper.

ng

There s a nead i the act Tor deinking processes which
cause agglomeration of all tvpes of nks, both impact and
nonimpaet, tor all grades of paper. This [nvention is direeted
o the provision of such processes which have wide range
applications i creating recyelahle prade paper. Tt would he
appreciated that advantape over conventional deinking pro-
vedures would be abtained by providing an effective and
clficient deinking method applicable 1o all types of prined
paper.

Accordingly, 11 s a broad object of the mvention o
provide a deinking process utilizing a deinking compnsition
tor the agplomeration of all tvpes of inks, bath impact and
nonimpact, from wood containing and wood free grades of
paper.

A more specific nbjea! of the mvention s 1o provide a
deinking method which wilizes agplomeratwon dewnking
COmposilions Comprising one or more nonionie surlactants
andqor alkanols Tor the agplomeration of all types of inks,
both impact and oooimpact, Tom wood containing and
wond free grade of paper

A further specific object of the Invention s o provide
deinking composilions comprising one or more C5 (o €20
aleohol ethoxylates baving an cthoxylate content sufficicnt
0 provide detergeney or wetting,

Another more specific object of the Invention s o provide
deinking composuions comprising one or more C5 1o 20
alkanols or 4 composition comyprising 4 blend with the
alenhol ethoxylates.

Another object of the nvention 1s o provide o ow cost
applomueration demnking process that effectively and effi-
cienly removes ink without using a high eoncentration of
expensive agglomeration chemicals,

A further speeific objeet of the Invention is 1o provide an
agglomeration deinking method which is less complex than
the prior arnt ink remeval procedures.

Another object of the ivention s 1o provide a reeveled
paper product made by the age lomeration deinking methexl
ol the invention from impact andsor nonimpact printed
paper.

A further speeific olject of the Invention is 1o provide an
apparatus Tor demking impact andfor nonimpact printed
paper utilizing a repulping means, an agplomeratoon means,
4 separation means and a4 production means to produce
reevelable grade paper.

DISCLOSURL OQF INVENTION

Inthe present invention, these purposes, as well as others
which will be apparent, are achieved generally by providing
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a deinking process which deinks impact and noonimpact
printed paper by agelomeration amnd density separation of ink
particles. The deinking process comprises the steps nf
repulping the peinted paperc o an alkali agqueous mediom
containing ¢ deinking composition, which cavses the ink
particles o agglomerate o produce an ok pulp medivm, and
removal af the ik particles foom the ik pulp medium by
size and density sepacation 1o produce a substantially ink
free pulp medium. The substantially ink {tee pulp medium
can then be made into g reeveled paper product though
conventional papermaking processes,

The demking compositieon used mothe wventon Is an
agalomeration deinking composiiion comprisinog one or
more nononie jurfactants andaor alkanols, wherein the
composition provides hvdrogen bonding, surface wetting
and emulsification funationalities o cause agglomeration of
the ink panticles. The apglomeration method and deinking
compositions in the present mvention are celated tn the
agglomeration process and deinking compositions disclosed
in co-pending application Ser. No, 07:720,336, filed on Jun.
25, 1041,

A preferred deinking compaosition used in the ivention
comprises a mixture ol one or more C5 o C20 aleehnl
cthoxylates having an cthoxylate comtent sufficient 1o pro-
vide detergeney or wetting, Typically, the cthoxy (LY group
o aleohol, molesmaole average ratio of the preterred deinking
composition range from 0.001 10 120 Hydrophohicty of the
composition as measure] hydrophobe-hydrophilic balance
(LI1.13) values range from 0.5 w0 12, The cloud poimt of the
composition is less than 200° I and bydroxyl values
{expressed as e 100 g) are greater than 00001, The spe-
cific gravity of prelerred deinkiong composition 18 simidar 1o
WL,

turther preferred embodiments of the deinking composi-
tinn have HIR values ranging from (03 to 6, cthoxy group
tes aleohol, molesnole ave. ratio ranging from 0.1 0 5, cloud
points in the range of 3% 10 100% Foand a bydroxyl value
Petween 001 and 1.

Allernatively, the deinking composition comprises one or
more O3 w0 C20 alkanols, or o mixture with the alcohol
cthoxylates wherein {for every 10 parts of the composition
mixture there s betseen 8 and 3 parts alkanols and between
2 and 7 parts aleohol ethoxylate. These compositons have
the same chemistry as the preferred deinking composition,

In vet another embodiment of the Ivention, the deinking
compositions {urther comprises one or more C,—C.,
alkanols and the nonionic surfactant s selected from the
proup comprising of polvakylencoxy cther,
polvoxyvallkylether, poloxyvethylenephenal
oxvelhylene-oxvpropylene block copolvmer,
polvoxyethvlencalkylamine, sorbitan Fatly acid ester, poly-
oxvethylenesorhitan fatly acid ester, polyvethylene olyenl
esters ancl clesters or any other nonione surface active
agents with welting power o reduce 1he surface lension of
waler moleeules,

ether,

The deinking compositions of the invention provide
sirong hvdropgen bronding, surface welting and emulsification
Tunctinnalites to form or Facilitate bridpes between the ink
particles and te agplomerate or coalesce them for subseguent
removal by size and density separation procedures,

Process and reaction conditions are controlled during
contact with the deinking compnsition so that effective
agelomeration of the ink particles s accomplished. Coneen-
trations of the deinking compaosition, as well as the pH anid
temperature of the aqueous medivm are adjusted 10 vield

maximum agglomeration of the ink particles. Alter

i
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agalomeration, the pulp-containing medivm s passcd
through slotted sereens and o oumber of Torwand cleaners to
remove coarse contaminams and agelomerated ink particles
by size and deosity separation. The resulting pulp sluery has
4 speck removal and brightness level sutlicient to produce
high-prade reevelable paper.

Preferred applications of the method of the invention
mnehile use in deinking impact and nommpact printed paper
1 produce high-prade recyelable paper. Advantagenusly, the
imvention provides apelomeration deinking compositiong
and related process that are more effective and less eomplex
arcl expensive than knewn agelomeration compositons anld
Processes.

The inventnn also provides an apparatus {or deinking
impact and:or nonimpact prioted paper utilizing a repulping,
medns, all agglomeration means, a separalion means and a
production means to produce reevelable prade paper.

Other objects, leatures and advantages ol the present
ivention will be appareat when the detatled deseriptnn of
the preferred embodiments of the inventon are considered
i eonjunctinn with the drawings, which should be construed
in an illustrative and mot limiting, seose as Tollows:

BRIEE DESCRIPTION OF THIE DRAWINGS

FIGL 1 is a diagrammatic view of the process for deinkiong
ol tmpact ancd nonimpact pronted paper.

EFICG 2 15 a schematic view of the apparatus for demnkoyg
of impact and nonimpact prioted paper

DETAILLED DESCRIPTION OF TTE
PREFERRLED EMBOQDIMENT

As used in this specificaton the terms impact ancd noo-
impact printed paper reler o paper printed by Impact
processes as i oftset prioting or other mechanical prioting
and nonimpaet processes as 1o laser printing, photocopying
nr mher processes where the ink is fused onto the paper.

With further reference to the drawmgs, FIG. 1 0s a
diagrammatic view of the process steps for the deinking of
impact and nonimpact printed paper.

Atstation 1, pulping of the printed paper is elfected iothe
presence of a deinking composition of the invention which
causes the ink particles o agglomerate o produce an ink
pulp medium. The ink pulp mediim is then passed through
slolted sereens at station 2 1o remove coarse contaminants
sueh as staples, dirt or other delris, The agglomerated ink
particles are removed by sive and density separation at
forward cleaning stations 3 and 4, and IF necessary 5 andd 6,
tn viell a substantially mk free pulp medium sufficient o
produce high-grade reevelable paper.

FIGL 2 s o schematic view of an apparatus, gencrally 10,
foor the deinking process of the inventinn. The process of the
invention entatls repulping the wastepaper with the deinking
composition 0o aguenus mediom at above ambient
lemperature, separating the ink from the fiber and agglom-
crating the ink to a size and density for removal by sereening
and forward cleaning.

The primed paper is oepulped inoan alkali aguenus
madium at hydrapulper, 14, T a preferced embaodiment of
the invention, the printed paper is cellulosic material includ-
iy both wood containing and wood e grades of paper.
Table I presents various 1vpes of printed papec which may be
used o this wventon, This table s representative of the
different types of printed paper and s not considered 1o be
inclusive of all the possible types of printed paper which
may be used o the nvention.



TABLLE T

Y PES OF PRINIEL PAPEA

COMPUTER PRINTOUT PAPER
WIRTTING PAPER

BINE EALER

CONTEDT MAGAZINE PAPER
UNCODALELD MADAZINE PAPE A
COALEL PUBLICALIION GAALES
MAND A PITE TOTIERS
NEWSEAIN]

BACKACGTNG BOARD

Detnking compositions of the ivention, 12, are added 10
the pulp-containing medivm o cause agplomeration of the
ink particles w produce an ink pulp medivm, Preterably the
pulping of the printed paper 15 carned oul at consistency
ranges between 3 300, at a pll ranpe between 0 1o 11.5,
maintained at o lemperature between 309 w 80° C, Tor 1010
OO minuies.

The deipking composition used in the invention com-
priscs one or more ooniooic surfactants and:or alkanols,
wherein the compnsition provides bydropen bonding, sur-
face wetting andl emulsification functionalities to cause
agplomeration of the ink particles. The agglomeration
nwethod and deinking compositions o the present invention
are related 1o the agelomeration process and demnking com-
postinns disclosed In co-pending application Ser. No.
O07:720,330, filed on Jun. 25, 1991,

All nonionic surfactants contain both hvdrophobic and
hydrophilic groups, with the ratio of the respective weight
percentages of these groups influcncing, the emulsification
hehavior of the particular surfactant. The solubility charac-
teristics ol the nonwmnie sucfactants in water are characler-
lred o terms of their bydrophile-lipophile Balanee (HLRB)
values. Ahigh HLLDB indicates that the hydrophilic portion of
the surfactant Js domuant, whide a low HER iclicates that
the hydrophobie portion of the molecule s domwant. The
water solubulity of the surfactan! inereases with mereasing
LB values, T values are generally indicative ol the type
of cmulsion but the efficicney of the emulsification varics
depending an temperature, pll and other process variables.

Critical to the process of the present invention s the
bvileophobicity, surface wetting and emulsification proper-
ties of the present compositions which provide a liquid
Lridging hunctionality resulting in the agglomeration of the
ik particles. Most ok particles are naturally hvdrophobic,
The dewking compositions of the ivention provide iotee-
action between [ink  deinking chemical ok water] in
which the deinking agent acts as o “liquid bridging agem”
that separates the ok particles from the paper and causcs
them to agelomerate i the pulp medium. Ink paricles
cdenser than water, ancd 1ypeally as large as 2" (0000) or
preater, are formed which are effectively removed by screen-
ing and forward cleaning procedures,

The invention composition and agglomeration process are
distinet Trom washing and Hotation procedures, o washing
procedures the ink particles stay dispecsed inthe water phase
and leave the fiber behinel. The ok particles are chemically
altered so they “like™ to stay i water, making them hydro-
philic, Washing procedures generally remeve ink particles
less than 154, Tn flotation processes the ink is selectively
adsorbed oo arr bubbles rendered hydrophobie. Ink par-
ticles adbere to the air bubbles and float 1o the surface,
forming a froth which can be skimmed off. Flatation pro-
cesses are generally limited o remowving only particular

i
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tvpes of printed ioks and particularly ink particles in the
range of 10 e 100 microns. See MeCool and Stlveri, TAPPT
1987 Pulping Conference, panticularly FICG. 16,

The compositions may be comprisad of aleohol
cthoxylates, mixtures of aleohol ethoxylates and alkanols, or
cven in certain instances alkanols, with the HLB values of
the composdions canging Trom 0.3 10 12 and cloud pounts
less than 200° F. The hydrophobic nature, surface wetting
amdd emulsificatinon properties of the compnsitions provide
hydrogen bonding functionalities that facilitate bridpes
between the ink particles causing them o coalesee or
agelomuerate o larger ok pacticles. The oature of the
compaositions are alfected by the concentration of the com-
posttion compooents, pll, temperatuee and pulp fiber
consisteney, with these variables being adjusted according to
the composition components used to maximize agplomera-
fion of the ink particles from various 1ypes of wastepaper.

A preferred deinking composition useld i the ioventon
comprises one or more Cro C20 aleobin] ethoxylates having
an ethoxylate content suflicient w0 provide detergeney or
welling, Typically, the ethoxy (LOY group o aleohol, mole!
mele average ratw ol the preferred demking composiion
range Trom 0,001 1o 120 Tvdrophobiciy of the compnsition
as measired hyvdrmphobichydropbilic balance (HT13) values
range from 0.3 10 120 The eloud point of the composition s
less than 2007 I and bydroxyl values (expressed as eq./100
oy are vreater than 0.0001. The specific pravity of preferred
deinking composuion s similar to water

Further preferred embodiments of the deinking composi-
lion have LB values ranging from 005 10 6, cthoxy group
1o aleohol, moleanole ave, ratio ranging from (0] o 3, eloud
points in the range o 3% w0 100% 1. and a hydroxyl value
between 0.1 and 1.

Alternatively, the demking composilion comprises one or
more 3o 20 alkanols or o mixture with the aleohol
cthoxylates, wherein for every 10 parts of the composition
mixture there 18 between § and 3 parts alkanonls and between
2 amel 7 parts aleohol ethoxylate. The compositions have the
same chemistry as the preferred demnkiong composition.

In wel another embodiment of the invention, the deinking
compositions further comprises one or more =0,
alkanols and the nonionic surfactant s selected from the
sroup comprising ol polyakylenenxy ether,
polvoxyalkylether, poloxyethylenephenal ether,
oxvethylenc-oxypropylene block copolymer,
polvoxyethylencalkylamine, sorbitan fatty acid ester, poly-
nxyethylenesorbitan fatty ackl ester, polyethylene plycol
esters and diesters or any other aoninnic surface active
apents with wetling power 1o reduce the surface tension of
waler moleeules.

The deinking compositions of the invention provide
strong byvdrogen bonding Functionalities o form or facilitate
hridees berween the ok panicles and o apgplomerate or
coalesce them. The deinking enmpostions cause ink par-
licles 1o agglomerate to sizes as large as {(6000) wr
greater for subsequent casy removal by size and density
separation procedures.

The repulping is typeally carred out in the consistency
range of 3 1o 0% with (L1 to 2% deinking chermieal, at a pll
between 0 1 115, maintaioed at a wemperature bhetween A0°
10 8O O, for 10 o 90 minutes w form ink agelomerates of
various sizes. Duriog the cepulping step the addition of
wastepaper, alkalt and deinking chemical is simulianeous. A
preferred  sequence, however, is 1o heat the water 1o a
epulping temperature between S0° w0 707 O adding the
deinking chemical noan amount between (01 and 14 Dy
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wilght of paper, and adjusting the aguesus medivm 1o a pli
between 0.5 and 10L5 by the adklition of alkali followed by
the adddition of wastepaper in a consistency between 5 1o
200%.

The repulping 1s accomplished by o hydrapulper, kneader
or other similar apparatus, The repulping tme of the waste-
paper ranges from 10 to 00 motes; preferably between 20
to 40 minutes. The optimum pulpiog action 18 a gentle
muechanical action sullicient 1o defiber the wastepaper as o
a kneader.

Aller repulping, the ok pulp medivm is passed to dump
chest 16, and through slotied sereens 18, 1o remove large
agalomerated ik balls, any plastic, adhesives, akes, staples
or ather coarse conlaminants

The ink pulp stock is passed through coarse screens
having laroe holes to remove laree debris and ink, followed
b fine sereens o remove the smaller ok particles and
contaminants. The screening s typueally carried mnoat
consistencies o the range of 0.3 o 3.0%, lemperatures
between 25°-33° O, and maintained at a pll range between
6.0 and 9.0 The sereens used may also be pressurized o aid
in the removal of coarse conlaminans. Alternatively, a
reverse cleaning step may be used alter this screening step
o remove liehtwelht contamuants and lighter ink.

After removal of the coarse comtamnants the ink pulp
medivm is passed through aoseries of lorward ¢leaning
stations, 20, where agplomerated 1ok particles are removed
by density separation 1o prodduce a substantially ink free pulp
muelium. The fnoward cleaning statinons remove the agelom-
crated Ink particles which are denser than water, Following
the forward cleaning step the substantially ink free pulp
medivm 1s thickened, vsing thickeners such as [n a sidehill
ar gravily decker, 1 vield a pulp slurry sufficient 1o proclice
high-prade recyelable paper.

This forward cleaning step is done at consistencies i the
range ol 0.3 10 3.0% using mulliple primary forward clean-
ers arranged Inoseries. Alternatively, these forward eleaners
cold b arranged ina peimary-promary, primary-secondary,
tertary or guarienary arrangement. Inoa poimary-primary
arrangement the treated repulped stock Is passed through
two sets of Forward The forward
ermploved o the invention are standard industry forward
cleaners and remove the ink agelomerates by density sepa-
ration. In a primary-secondary arraggemuent the ink pulp
stock Is passed through a forward cleaner and the reject
material 1y passed through a seeondary cleaner, The reject
material from the seeondary cleaner s passed through a
tertiary cleaner whose rejects are then passed theough a
quartenary cleaner. A gquartenary arcangement provicdes the
highest fiber vield,

cleancrs. cleaners

In the {ollowing Lxamples, deinking of impact and oon-
impact printed paper was obtained by the process lioe as
shown in FICG. 2. The printed wastepaper was repulped in the
presence of a deinking composition which caused the ink
particles w0 apglomerate to produce an ink pulp medivm,
Removal of the ink particles from the ink pulp medivm was
achieved by sive and densiy separation by passing through
screens, separatoey funoels andior forward cleaning stations
to procluce a substantially wnk free pulp mediam.

Examples 1 through XVIL below, show various vpes of
Impact or nooimpact printed wastepaper treated with the
dewnking composition and process steps of the invention.
Generally, the deinking compositions used o the Examples
comprise one or more nononwe surfactants. In particular,
Exarmples T o Xoand XV the deinking composition comprise
one or more C,—Ceoalkanols and nonionic surfactants:

i
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Lxamnples XI o XIV comprise one or more C,—C.,, aleohol
cthooxylates having an ethoxylate content sufficient to pro-
vide detergency or welting, and Example XVI comprise a
blend of C,~C, alkanols, These Lxamples are merely
representative and are oot nclusive of all the possible
ermbodiments of the ivention.
LXAMPIL I

L8O pounds (dry) of printed paper consisting of approxi-
mately 00%. nonimpact ik, 35% impact ok and a small
mixture of Hexopraphic and UV inks, was repulped in the
presence of @ deinking chemical inoa bigh consistency
bydrapulper for 30 minutes al 5.9% consistencey, at 4 pHoof
10,0, maintained at 70°. The ink pulp medium was passel
theough a (017 slot vibratiog lat screen at 1% consistency,
457 ¢ and then through a wtal of four passes ol fonward
cleaning stativns., The forward cleancr used was a 3" Hymace,
run at 085 consisteney and 457 Cwith a rejeet rate of 200
i the fiest pass of forwacd cleaning and 10%. in subscaguent
passes o forwacd cleaning.

The deinking composition used i this Example was a
mixture of one or more C,~C) 0 alkanols and aleohol
amil aleobhol ethoxylates there are between 3.3 and 6.0 parts
alkanel and between 4.0 and 6.7 pants aleohol ethoxylates.
The raty of alkanols te aleohol cthoxylates is approximately
1:1 with the deinking composition baving an HEDB value of
approximately 10,

Samples were collected after the following process steps:
after repulping, (lor use as a control); after screening,
{screen reqects and screen aceepts); and afrer cach fonward
cleaning pass {cleaner aceepts and rejeets),

Table 1 lists the agglomeration deinking results of the
above samples collected using the demking composition of
Example L The dict count and % dict removal refers o the
ink count and remuoval and is set fonth in Table IT alter cach
step in the agglomeration process, Standard Technical Asso-
clation ol the Pulp and Paper Tndustey (' TAPPTTY procedure
numbers T437 {paper and paperboardy andd T213 {pulp) were
used 10 measure dict count and remeval. The TAPPT proce-
dure refers 1o any visible speek above 0.0M mm™ as dirt.

TARLLE I

EXAMPLI L
AGGLOMUERALITON DEINKING RITSUTIS

DR COUND

o

O DEAT REMOWAT

CEHEMICAL  PAQCESS 5TET DEVIATIONS [N 5P
NONE PUT IR i
NOUNE i
NOUNE b
NONE FUTOTAT. o5
DEINKING i

(£

DEINKING
DEINKING
DEINKING

IOIAL R

A control was run with oo denkog composition and
vielded a total dict removal of 63%. at the ead of the sceonid
pass of forward cleaning, Most ink removal occurred alter
the first pass of forward cleaning (379 with the sereening,
sten removing vifually no k. The screening step did
remove coarse contaminants amnd some stickies based on
visual examination of the rejeats.

The results 1o lable 1T show thal treatment with the
deinking composition achivved an aceepls dirt count of 330
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ppm atter the frst pass of forward cleaning and 296 ppm
after the seeond pass of Torward cleaning. The diet remaewval
efficiency after the screening step was 02%., 80% alter the
first pass ol Torward cleaming and 15%. alter the second pass
of forward eleaning. Total dirt removal after the second pass
of forward cleaning was approximately 937,

EXAMPLET]

Offset printed paper was repulped separately at a 5 and
15%. consistency with 16 by weight of the deinking com-
position ol bxample T added at 707 O and a ptl of 1005, The
ink separated casily ftom the paper and agglomerated to
SLZes a8 laree as (6000 which were then removed by
densily separation n a separatocy funocel.

EXAMPLL 1T

Laser pronted paper was repulped separately at 5 and 15%
consisteney, with 175 by welght of the deinking composition
of Example Tat 70° CLand a pli of 1005, The 1ok separated
casily from the paper and agglomerated 1o sizes as large as
L (60000 which were then removed by deasity separation
in a separatory funoel.

EXAMPLLE IV

Wastepaper containing 25% offset printed paper and 75%.
laser printed paper was repulped at 5 and 15% consistency,
with 1% by weipht of the demking compositon of Example
[at 60% Coancd a pIT of 10.00 The ink separated casily from
the paper and agglomerated o sizes as larae as A" (6000¢)
which were then removed by density separation o a scpa-
ratory funnel.

LXAMPLL ¥V

Wastepaper comtaining 75% offset printed paper and 25%.
laser printed paper was repulped at 3 and [3% consisteney,
with 1% by weipht of the delnking composition af Lxample
[at 60° Coand pTlof 1005, The ink separated casily from the
paper and agplomerated 10 sizes as large as @27 (O0000)
which wure then removed by densiy separation in a sepa-
rutory {unmnel,

EXAMPLL VI

Wastepaper containing a mixture of 30%. impact ink, 43%.
nonimpact ik and a small mixture of UV and flexographic
ink was repulped at 5.0%. consistency, with 1% by weight of
the deinking composition of bxample 1 at 70° O and a pll
ol 10, The pulp containing medivm was then sereened and
sent throuph two passes of forsard cleaning. The ink
remeoval at the end of this sequence was G9.6%.

LXAMPIL V1L

Wastlepaper containing news and magarzioes ina 111 blend
was repulped at 15% consisteney with 1% by weight of the
deinking composition of Example T at 707 ¢ and a pll of
1005, The ink separated casily from the paper and agelom-
erated 10 sives as large as 27 (B0000) which were then
removed by density separation o a separatory funmel,

EXAMPLL VITT

Wastepaper containing a moxture of 50%. impact ink, 45%
nonimpact ik and a small mixture of UV and flexographic
ink was repulped at 5.0%. consistency, with 1% by weight nf
the deipking composition of bxample 1 at 35° O, and a pll
of [0, The pulp containing medium was then sereencd and
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sent through two passes of forward cleaning,
removal at the end of this sequence was 92764

The ink

EXAMPLL IX

Wastepaper comtaining a mixture of 23%. impact ik, 70%.
nonimpact ok and a small mixture of UV and Qexographic
ink wus repulped at 7.0% consisteney, with 192 by weloht of
the deinking composition of Example T at 457 Coand a pll
ol 115 After repulping the pulp containing medium was
tound 1o contain 77% less dirt. The small ink particles
applomerated o staes as laroe as A" (6000 and separated
tfrom the pulp medium,

EXAMPLLE X

Laser printed paper was repulped separately a1 5 and 15%.
consisteney, with 1% by weight of the deinking composition
of bxample Lat 637 € and a ptl of &0, The ink separated
casdly from the paper and agplomerated to swes as large as
(00000 which were then remaoved by density separation
A separatory funoel.

EXAMPI I XI

The deinking composition used o this Lxample com-
oo prisel aleohol ahoxylates with lower clmxd ponts, lower
cthoxyalenhol mole/mole average ratios, Jower T values
and higher specifie gravity and hvdroxyl values than the
previous bxamples, The composition used comprised
Neodol 23-1@, tom Shell Chemical Company, Houston,
oy lex. Specttically the demnking compaosition has an ethoxy;
aleohol mole/mole averave ratio of 1, a TILE value of 3.7,
a eloud point (1% aqueous solution) of 13.6% F; a speeilic
gravity of (L8873 and a hydroxy] value of 042 eg/ 100 g,
Non-impact printed white paper was shredded 1o approxa-
mately 1"x1" picces 1o a 3% consistency. The starting sive
ni the ink particles was less than 100 and were largely al.
(.06 mlof the deinking composition was added 10 13,3 gms.
of the paper slurry and stirred for approximately | hour at
607 . The ink particles agglomerated to sizes as large as ¥
(9500:2).

il
n

LXAMPLL XII

Same deinking composition and procedure as Lxample X1
wis Tollowed, except green colored wastepaper was used,

Ihe treatment with the deinking chemnical resulted in the
same apelomeralion phenomena as o Lxample X1 with ink
particles measured up to A7 o 17 {19,000 10 25,0006).

LXAMPIL XIII

The procedure of Lxample X1 was modified to slush the
paper in g Waring blender o dediber the paper. The waste-
paper useed in ths example was ledper grade run throueh a
Kodak photocopier. The same deinking composition as
Lxample X1 was used.

The wastepaper was repulped ina Waring blender sct at
the highest speed for 1 ominule al approximately 5%
consistency, Lo 30 pms of wastepaper In 1000 m1 hot 1ap
waler. The repulped ink particles were less than 1004 i size.
600 ml of this paper slurry was diluted o 800 ml and 0,03
mlof the deinking composition was added. The mixture was
stirred for | ohowr at 60° C'Lhe ink particles agglomerated
10 sivzes as larpe as 3" (95000)

EXAMPLLE XIV

i

Same procedure followed as o Example X1 exeept that
commereial laser computer printout grade wastepaper was



used. The 1ok particles in the repulped wastepaper were less
than 100k The ok particles applomerated to particle sizes as
large as 4" (03450).

EXAMPLL XV

The deinking composition used o this example com-
prised g mixture of O -—C. aleohol ethoxylates and
Copy Cr-alkanols inoa ratio of 1:2 aleohol ethoxylates 1o
alkanols.

Twenty (20) pounds of laser computer printout paper was
repulped in 30 gallons of water at 70° O o the preseoce of
30 ml's of the deinking composition for 30 mioutes, The
deinking composition comprised 10 ml of Alfonic'™ [216-
22, (L 0 aleohol ethoxylates from Vista Chemicals,
Houston, Tex, and 20 mlof Alfol ™ 1012, blend of €. L.
alkanols from Vista Chernicals, Houoston, Tex.

Acontml sample was run withowt the deinking compo-
sition, The sample treated with the deinking composition
showeed that ink particles applomerated casily. In additnn, a
45%. speck count reduction with a 1.9 pomnts GoE brightoess
was achicved as compared w the control sample.

The aleohol could be added up w a dosage at which it
remains miseible inthe surfactant—water phase. The pres-
coce of the aleohol improves the hyvdrophobicity of the
system and enhances the hgud bridgog functionalty by
promioting hyveropen honding.

LEXAMPIL XVI

The deinking composition used o this example com-
prised a blend of C 7). alkannls. Alfo]l™ 810, hlend of
., Oy alkanols from Vista Chemieals, THouston, Tex, was
added o old newspeint at 0.3% by weight of oven dry
wastepaper, and repulped al 3% consisteney, 30° O tur 43
minules,

A contol sample was run withowt the deinking compo-
sion. The sample treated with the deinking composition
showed a brightoess inerease of 4 points Gobl with few dint
specks as compared o the control sample.

Certain impact type inks, including newsprint, can be
agglomerated without the aleobol cthoxylate or surfactant
functionality. The minimum aleohol required 0 these
mstances woull he 0.01% by welght of oven dry
wastepaper, however, the alcohol (C; L) could be added
up toa dosape al which it remains miseible o the water
phasc,

LXAMPLL XVII

The ceinkiy, composition of Example T owas adeled 1o
laser computer printout in the amount of 0.8% by weight of
overl dry wastepaper. This sample was repulped o two
separate instances at 353% C.and at 707 0 The repulpued
sample was treated tn screening (fine slots) and teo stages
of fooward cleaning. The dirt removal at 33% O was 92 8%
and at 70?7 C.owas 99.6%. The higher temperature helps in
softening the fnk and Improves the micellar effect of the
surfactant sysiem.

As shorwn o BExamples T through XVIDa vaciety of impact
and nonimpact printed wastepaper were treated with the
agglomeration deinking compositions and process steps of
the invention under varying process and reaction conditions,
In pencral, all the examples showwed effective agplomeration
of ik particles whiclh were casily remeved from the ink pulp
muelium by size and densty separation methods o produce
a sulstantially fonk ree pulp medium, The substantially ink
free pulp medium has speck removal and brightoess levels

il
n

i

12

suflicient o produce high-grade reevelable paper through
conventional papermaking processes.

The simplicity of the eguipment used and the high amomint
of dirt removal, approximately
tion deinking process of the invention advanlageous over
privr art practice. Modiflcations 1o the agglomeration pro-
cess Involving finer screening apparatus can be emploved o
further reduce the final dict count.

934, make the agplomera-

Advantageously, the method of this invention for deink-
iny both mpact and nooimpact printed paper is less complex
than conventional deinking processes involving washing
arcl otation procedures. The utilization of relatively simple
freatment process steps and deioking compesitions which
cause apelomeration of both impact and nonimpact printed
paper provide a simple and kew cost deinking process Lor all

grades of paper.

It will he recognized by those skdled @ the act that the
invention has wide application i demking a varicty of
impact and nonumpact printed paper to produce recyvelable
grade paper.

Nurerous modilications are possible in light of the above
disclosure such as application of alternative agglomeration
deinking compositinns, Strong collector chemicals selected
from the croup comprised of polvaromatic hydrocarbons,
lncluding {uel oil #6 or kerosene, may be cmploved as a
deinking composition component. T hese collector chemicals
are slightly miscible n water and have a surface tensnon less
than 50 dvnesiem, which enbance the apelomeration of the
ink parficles.

In addition, altermative process paramelers may be
coployed in the invention, which include using the deinking
compaosition with no pll adjustment to the wastepapor; using
the deinking composition inan alkali pET range; or using the
deinking composition m the presence of other chemicals
suitably emploved ina deinking and:or papermaking process

such as bleaching apents, defoamers, sizing agents,
hrighteners, waler qualily processing agents amony others.
Therelore, although the invention has been deseribed with
reference o certain prefecned embodiments, 0 will be appre-
clated that ather composile structures and processes for their
Fabrication may be devised, which are nevertheless within
the serpe and spicht of the invention as cdefioed in the claims
appendded hereto.
W claim:
L. A method to deink impact or pon-impact printed paper
comprising the steps of:
repulping the printed paper o an alkalt aguenus medium
contaming a deinking composition o form a pulp-
contaming medoum,
wherein sald deinking composition bas hydrophobic-
hvdroprhilic Dalanee values ranging from 0.3 w12 and
consists of o mixnire of a nonwne surfactant selected
from the group consisting, of O O aleohol ethoxy-
lates having an ethoxylate content sullicient to provide
detergeney or wetting and a C.—C., alkanol; sueh that
sald alkanol and said aleohol cthoxylate are present in
a ratin of at least 1:1, whurein the amount of saild
alkannl present is at least cqual 1o or greater than the
amount of said aleohol ethoxylate present:
wherein the presence of sald delnking composition pro-
vides hvdrogen bonding and:or liquid bridging between
ok particles causing sawd ink particles 10 agplomerate
creater than 1000 to produce an ink pulp
and

K SLACS
medium;
separating agglomerated ink particles From said ok pulp
medium through removal procedures consisting of
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sereening andsaor forward cleaning 1o produce a sub-
stantially ink free pulp medium.

2. The muethod as defined in claim 1,
repulping of the printed paper is at consistencies inthe range
ol 3-30%.

3 The method as defined In claim 1, wherein said alkall
aguenus mediom s mamtamed at a pll oo the range of
follA.

4. The method as defined in claim 1,
deinking composition is present al a dosage ranging from
between 00 1=-2.04% by weight, caleulated on the dry weight
of the pulp used.

5. The method as defined (o claim 1, wherein said alkali
aquenus medivm during repulping is maintained at lempera-
tures in the range nf A0°-80°

6. The method as defined in claim 1, comprising passing
saul ink pulp medium through a screen 1o remove ooarse

whurein saul

whereln said

contaminants.

7. The method as defined i claim a6, comprising passing
said Ink pulp medivm, at consistencies ranging {tom
0.3 3.0%, and temperatures from 25% 55° O maintained at
a pHl range from 0.0 9.0, through slotted and pressurizeld
SCTELDS 10 FEIMOVE Coarmse conlaminants.

8 The method as defined o claim 7, comprising passing
sald 1ok pulp medivm through a number of passes o {orward
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cleaners 1o remove ink particles denser than waler ty pro-
duce sawl substantially ink free pulp medium.

9 The metbiod as cdefioed mclam 8, wherem sacl tonward
cleaners are arranped (0@ primary-promary, primary-
secondary, wrllary or quarlernary arrangement.

10, The method as delioed in claim 1, whereln said
repulping is carried out for a time between 1000 90 minutes
at ennsistencies in the range of 3 o 306

1. The method in clam 1,
deinking composion provides hydropen bonding,

saiil
surface

as defined wherein
welling and emulsification functionalitics w0 agglomerate
ink particles.

12, The method as delioed in oclaim 1, wherein said
aleohol ethoxylates have a bydroxyl value preater than
0.0001.

13, The method as defined 0 claim 1, wherein said
deinking composition causes Ink particles 1o agglomerate w
sizes as large as 4" (6000) or greater.

14, The method as delioed in claim 1, wherein said
pulp medium has a speck removal and
lahle

substantially ink free

hrightoess level sulficieat 1o produce high-grade rec

paper.
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