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ABSTRACT

Preliminary investigation produced limited
information on the effect of variéus deinking
solutions and concentrations upon thé strength
of fliber, Experimentation indicated that'deinking
does have a destructive effecﬁ upon‘the strength.
| of fiber, This effect cérrelates to the temperaturé
and the amount of chemical used, Also indicated
is the fact that a mixture of Sodium hydroxmide and
Sodium carbonate has less of a destructive effect

than either of these alone,



B thls report is concezned.
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‘r,process. In practlce the operatl nfls}c mplicated by

;;the fact that after paper is; made and prlnted 1t‘:331sts1

‘somethlng t0 the Water su5pen81on that w111 break the,ﬁf&)

'ylnk. In addltlon once thesm‘
,pa:tlcles must be emulslfled and a repelllng actlon
f,set up to p:event their redep051t1ng and permlt thelt;gfsw

7 easy remOVal.vv

THE Emcm OF _VARIOUS DEINKING *‘sommons & mmmmms

UPON’THE STRENGTH 0? CHEMICAL ﬂDOD FIEERS

nEmeG B

wery 51mple

In theory the delnklng of papef;j

belng returned to its- orlginal fonn.i/'

: When paper is placed in water it may be partlalay
broken up by subjectlng it to mechanlcal actlon whlchf_
causes paper particles to rub hard enough so that they
are reduced to a pulpy mass.g However complete reductlonfff?

of the paper to pulp cannot be obtained w1thout addlng

bonds between the fiber and'flllen or coating and the””!ff

bonds are hroken these

1

 HISTORY OF IEINKING *"

The flrst part of the n1neteenth centuny bnought,
a rapid developement in the use of paper machlnes w1th

efconsequent reduction in paper manufacturlng costs and ft"“"

» 1ncreased paper consumpt10n.2 ’As rags were st111 the ?.:y,fﬁﬁ;
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probably dates back to about~l849x

chlef panermeking raw materlal and the amount of them:t
WaS'llmlted some thought was’ glven to the use of waste
paper in the manufacture of the better grades of paper.~;a :
Work was staxted during the latter half of the elghteenth
century in Germany and in 1800, Latthlas K00ps, us1ng

pearl ash as a deinking agent establlshed a delnklng d’

system in an Engllsh m111.2 Ctedlt 13 g1ven to HEnry B.vcjxfn;4~v"’
Rbgers as the flrst papermaker to put a delnklng system: ;tvl

‘into Operatlon in the Unlted States. ThlS 1netallat10nf?:'

The: deveIopment of mechanlcal and chemlcal wood

pulps durlng the latter half of the n1neteenth;century

. gave added 1mpetus to paper consumptlcn and to an 1n-

crease in use of waste paper.;

| Durlng the early pa:t of the nlneteenth century

b

the:e was a tremendous growth,ln the Canadlan neWSprlntff.,:,

1ndustry. Many of the older mllls 1n the Ublted States;f;dﬁjfft'

L A
weze forced by this competltlon 1nto the manufacture ofﬁﬁf

better grades of paper, and it was dur1ng thls petlod G

that the delnklng of paper had 1ts greatest advancement._n’
Thls advancement was accentuated durlng and after Wbrld

wa: I, when wood pulp prlces soared._

| ADVANCEMENT IN THE ART 3T S
In 1801, Matthlas K00ps stated that hls inventlonée:cf'

'was a great success. and he was ptOdUCIUg more than 700;11};_,“'




"reamS"of perfectly cIean and wh1te paper.i Present
'tonnage flgures are not available but with;the ald
1 of modern methods and equipment thexe'arLU:‘MA |

to produce 100 tons per day;ﬁ‘From 1801 to date,‘there‘

-ihave been an untold number of systems invented

f?nd tr1ed ;
'fout, most of whlch use alkalles and soaps to 1cosen the
yt 1nks frcm the flber. . | : ey , ‘; k,
At the beginnlng af the centutymln thls country;
’vethe only practlcal delnklng systems 1n use were on
'jwaste paper groundwood-free and 1n which soda ash and

' 7caustlc soda were the detergents. g Thls condltlonS‘”

: ;applles today w1th a few exceptlons and these exceptlons

;'have been due to the recent’ develonmen'&s:-~fs

f1e1d of new wettlng agents and detergents. As a result
”sa distinctlve impnovement 1n delnklng should be antl _l

ADNANTAGES OF DEINKED STOCK .
Delnked paper serves as an economlc substitute

cfor virgin pulps, dependlng upon geographlc and marketv

‘flcondltlons.. Lany mills 1ocated“in orAnearflarge VTVw
',t~popu1ation areas find delnked stock much cheaper than
v1rg1n pulps. S G e

~_De1nked stock decreases bUIk'3¥.  ”:”U

tﬁ“ln b°°k’ maga21ne ‘and- ertlng paperstn It is these
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‘papets in whlch,delnked stock finds it'“greatest

| appllcatlon.

a relatively 1ow freeness. ;?hfi

‘vclosed]:dense and fairly snappy haet;)
*of size and flller can be reta1ned<fn the sheet.

”Iow compared to avchemical pulp‘mlll.

.gthe purpose of thls repott to see 1f,thisyis actuallys h
'vcase and if th1s 1s true,,toiwhat degree the:strength ig

‘affected.

v deinking mills.4 YThe equipment used.depends upon the

: deinklng processes operate on the same ba31c'p11nc1ples

“The flrst major operatlon 1s mechav'”‘

OPaCitY is, 1ncreased by the’ use’ o: 5déiﬁké§fsfosk.

This is also important in. theiabdm

; f_ Ibrmatlon may be bsttet slnce delnked stock‘has

With the use of delnked stock_akhlgherfpe:centagef

THE LIMITATION OF EEINKED:STOCK

JXQHtL'ordonoghue states thath he}strength 1skgenera1

'rYPEs oF nEmeG ROGESSES

Theresis,no'uniformlty of operatlon s,

avallabllity of floor space and eqpipment.4 ;Al‘
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‘and treatment with chemicals at hlgh temperatures.‘ff~”“”v'h'”*

There are two dlfferent classes of‘systems used 1n

delnklng, low den51ty (4 to 9%) and hlgh dBHSItY

(25 to 357) 4

_ - Low Den31ty Systems _f“ ’
The 1ow dens1ty system is used by a majority of"f»b
the mllls. In this system the stock is mixed‘w1th 1

water and delnklng chemlcals 1n a centrlfugal pulper,‘

_’bzeaker beater, or some othet d151ntegrat1ng dev1ce.tjf15f;e’
. The 1n1t1a1 dlslntegratlon mey be elther a batch or |
'contlnuous ptocess. ‘ | - .‘ ! .
_ In most cases the 1n1tia1 disintegratlon 1s fol-hhiﬁj:

_ Iowed by cooklng in elther cooklng chests or statlonf #“‘jiw

‘ary cookers.' The temperature range is 160 210 degreesyyiigﬁtrf,f
”F; A complete cycle lasts from 2-5 hrs. depending upon

equ1pment 'concentration, temperature, chemlcals<used,igﬂﬁ"“

and grades of Waste paper.4re..»,1_,w

ngh Density Systems

“ ngh density dlslntegzatlon is used t0 a llmlted

extent.— In th1s ‘type of system the waste paper is fed:

together with the chemicals, water and steam 1nto a. )

pulper of the Lannoye type.> The»waste paper is dlslne"

'tegrated and ‘deinked while in the pulper and is dls-“?iffsf

"charged continuously. High- density dls1ntegtat10n may¢~_&§‘
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be followed by low densrty cookrng.; SomexﬁillefstillﬁesefhsvAr

cyllndrlcal or rotary dlgesters for cooklng waste paper.“h
In these the dry paper is fed into the cookers together ’
wrth hot water and chemlcals. The waste paper 1s cooked

under a pressure of from 15-30 pds. for a perlod of

'from 3-8 hre.4

‘ CHEMICALS USBD IH DSIKKING

The chemicals used in: the deinklng of prlnted

papers usually comprise alkalles such &8 caustrc sode;
'ﬁsoda ash, or’sodium phOSphate together w1th surface

~active chemlcals employed. as wettlng'agents and deter-d_.h:fﬁ
'gents.s The alkalles break the. flber honds and detatch

the coat1ng, filler, or ink from the paper f1bers.;\[f~f{5”’*' R

They aleo ald 1n dlsper31ng these partlcles and 1n

_some cases react with them to fozm soluable substances.,ycffi:'”°“

Whlle alkalles perform the above tasks they do not

 have the ahillty to sufflclently emu131fy thesehpartrcles,{?;ffrﬁ
In order to do thls eoap or a synthetic detergent is

‘added to ‘the delnklng solutlon.; Theee products tend to

emu151fy the ink and other particles and set up a.7.'

repelling actlon between the flbers and these partlcles :

50 that they may be more easrly removed from the pulp f;;&?*“f'l e

by Washlng.5 : : ) ffgv';"fiff"

 Some wettlng agents and detergents which can be
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: carbonate.

_O?donoghue.3 :

;7Cook1ngf'1.5

zgdetrlmental to the flbers.l EAper‘ence has shown#th £

'“stock. Therefore some mllls useﬁapcomblnatlon of bothi

vtto Pet falrly raold delnklng w1th @,

701e1c acld
-~dGard1nal

l‘':"".-S:i.lzl.c:a‘.;e of soda,

5.:DuPont M.P. 202 detergent
agent:. . O , _

6. Tergltol

This comparison was made by Roderlck

l

o SODIUM CARBONATE 'V, 'S.VCAUSTIC SOD

Whlle a stralght solutlon of sodlum hydroxide 7111,

speed up tne deinking operation 1ts actlonxls more

'there 1s a greater flber loss whe‘ sodium'hydPOde

<is used than when u81ng sodium carbonate.

1is. more than ofset by the tlmj’saved n‘treatin the ..

minimum of f‘beu*

*loss. There 1s no llterature avallable on'the uselof




sodium phosphate.

DEINKING ACTION | ’
Straehan gives the actual‘actiou‘of‘alkeli solutiou
on prlnted paoers as follows:7 | o |
1, Keutralization of the alum in- the paper,kfollowed
by rapld percolation of the cellulose by alkalinc
liquor, o '
2._Sapon1flcatlon of natural resins and 31z1nv 1nl

- and around the cellulose of the flbers, and to |

a.limited extent of the dryed 011y matter of the.l"':

jink, followed by a loosenlng of adherant fllms
of the latter. ‘ VV‘ |
3.‘Comp1ete loosening ofuthe dried ink by,fpictioﬁo“
4'of the fibers aoalnst eachother.
The use of soap rosults in a 51m11ar solutlon of
're31ns and saponlflable natter and 1s mo t use-
'ful in the removal of inks contalnlng re31ns and
'm1noral 01ls, but the dlfflculty is to flnd a.
soap cheap enough for,the'purpose, As a rule
the soap provided by thebsolufioﬁ~Of resins is

quite sufficient without further addition of fats,

Strachan also states ﬁhep "printedfﬁepersboarryuon
the average % to 1% by weight of printing ink;"7‘:The\'

successful deinking of present day printed waste papers




'Vls generally uncesmrable. ;

lies in the nece351ty of a. sultable chemlcal treatment

carrled out economlcally and w1th as llttle harm and lOSSt__lx

to the flbers as vossible., It is ev;dent that tlme,"

flabor, power, steam, and chemical cost are the 1mportant f_f

factors, thezfirst probably,being;the mostllmportantlas
it affects all the others, | '

In order to reduce tlme, the‘lnk must be qulckly

loosened and the fibers Sepgrated from eachother,ﬂ Wet' v”;7” B

Atlnv avent“ will help in this actlon, also uhe addltlone,”i"°l :

of heat and a larﬁer concentratlon of the alkall 2 y

qcitaulnc the stock at hlgh consxstency3 the deflberlng'lnfl_;fgffﬁ3oi

action is Speeded_up’ with the added_advant 3e of 1ower7“u"

total power,‘steam, and chemical*cOSts; If the con51s-fwwa“i-”?f~f’

Lency is. hlgh the same amount of chemlcal w111 be 1n

more~concentrated form. waever, the effect on the flberfdfl/“f'

Tls 1ess drastlc if the tlwe element 1s reduced and the

temperature kept low, as can be done by the use of

Wettlng acents.2,f¢

Another advantave of qulcker deinklno of waste -
paper 1s that ‘the stock is freer and more nearly of the,jf“

character of the orlrlnal flber.2 ‘Thls flber condltlon;

is of ~reat 1mportance in maklnc some’” rades of paper.‘_;._ ki

lonm pcrlod of soaklnv and avltatlon requlred 1n some’

ystems 0lves a slor ueakened stock of mushy feel whlchtﬁfjl




PRHWIW}IMS '

In a study of "deinking, conSLderatlon should be o
~given to Bhe como031t10n of’ 1nks and how they are appl1ed;ad}o)’
to the paper.; Two general types are used ‘The first typeyfiff"l;clﬁu
oP 1nP dPLeS oy oulck absorbtlon of the vehlcle by Uhe :
\oaoer, the second type dries w1thout dependinr on this 5 lffﬁif’“
v”he former has its orlnclple application on newsprlnt |
and*nroundwood speclaltles,‘whlle the latter 1s usei :
for less absorbant papers that are s1zed and coated.~'

Inks are made of a nlgment and a vehlcle, the
_ gment 1s the flnely dlv1ded materlal that glves color and
body to the ink, while the vehlcle 1s the llquld 1n fﬁV"
whlch it is suspended, - ._

The plgment may be cerbon aslls commonly used in i7:iwrffdfa¥"’

black 1nks or orvqnlc and 1norganic colors used to make

lnks of varlous shades. Carbon 1s usually in the flnelylfffd“?'"“
lelded form known as carbon black., It 1s re31stant to e
" alkalies and soaps. Oroanlc colors ‘are usually derlvedf}fTLwi"x
-from‘coal tar from whlch a 1arge roup of colors are
Obtalned.‘ When the color will dessolve 1n a solvent 1tlf~lff”
is not a plvment but a dye.’ FRE | v
| Inorganlc colors are colored substances of mlneraldc
orlgln. They are d1v1ded into’ two‘ceneral classes

namely natural colored earths and nreclpltated 1norcan1c}"

c°1°rs 5 MOSt anP”aHiC plrments used 1n prln 1n&~1nks;fbd“ ;
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‘_are preclpltated plrmencs.»'

.more of the follow1ng Heat processed vegetablefoils,

menhaden flsh oil, 011 qlone ornheat processed 1n combl-
: natlon WLuh vewetable 0113, vegetable 01ls ln comblnatlonq
'»w1th re31ns, drlcrs, w1th or wlthout«volaulle thlnner

)cnd Waxes, petroleum or mlneral 0113 of hlPh and 1ow‘,

Qfluence the choice of re31nsAused.

“ﬂconsistency of the ink..w

The comp031t10n of the vehlcle‘depends upon»the use

such ‘as llnseed, perllla, tung,‘dehydrated castor oil‘et

b0111ng 001nts, w1th or WLthout resins"re31n wit ‘plastls

Llons of oils, res1ns, drlers, thlnners,

compounds. S 4 : i
The types of drylng requlred 1n an 1nk greatl i
The types of drylng

ot

Speczalﬁéomnounds are”used
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‘5percentare of volatile mater1a1 w1th,a resin base

“p{jprlntlng, the paper 1s‘héated to.a hlghytemperature‘

colors in an oil“vehlcle.‘\Thls vehlcle mlght be .lelzed,
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';to glve a hlgh gloss.
:dewazed.

‘ technique and,consequent paper“characteristlcs present

‘“.nroblems Whlch are new.

lfaddltlon there are papers‘uhlch are 1aquered or varnished

Prlnted‘wax papers cannot be uged unless the are

It can bewseen from the above’that modern prlntino
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~ OUTLINE OF EXPEﬁII-}f"l\?‘I'ALV:_’;]ORK

The purpose of tnese experlments w111 be to deter-h’
- mlne the effect of Yarious mlll delnklna procedures upon
the strenwth of cnemlcal vood flbers, The efore the baslsif
. for tnese exoeriments is the de31re to approx1mate, as
;!closely as pos31b]e mill productlon condltions w1th the;f
'iequlpment and. time avallable., e R

As a prellmlnary erperlment 1t was dec1ded to flndff*;

the exact concenuratlon of alkall requlred to obtaln

;comolete deinking at various temperatures. Thls 1s im-~‘/ e

oortant s1nce 1t is senseless to try to qelnk wlth too )

Low a concentration of alkall._ w1th too 1ow a concen-if

tratlon complete deinking cannot be accompllshed w1th1n~f?“‘5f

a soec1f1ed\lennth of time, Also the same applles Ulthi;{:i?"f“ﬁ‘yl

~ ‘using concentratlons of alkallfln excess to’ the rcqulred

amount. T ’d‘ is experlment a serles of square pieces,f,f,

. of whlte cloth will be prlnted w1th bold face type on a “ifgg;"

_oroof press. These pieces of. cloth w1ll then be delnked
in varlous concentratlons of sodlum hydrox1de, sodlum
carbonate, and mixtures of both at varlous temoeratures
to deterwlne ‘the time requlred for delnklnn.- fettlng

- agents w1ll be adoed to some of the above solutions to

. determlne the effect they have on the delnklng varlables.fﬂﬁfﬁwfhf

Then delnklna is completea w111 be determlned by v1sual

1nsoectlon.az
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'beater run w111 be made

_rade w111 be tested for

i;éé posSLble an approx1mat10n of a centrifucal pulper

-;e to be used This apparatus con31sts of a'dril

values"eorreénondino to

relatlve strenoth of the pulp w111 be determlnedf y,"he

dlstance of the curve from the orlgln.;’”' ’

‘,.‘

Cooklno

Tn“‘rder to dupllcate mlll conditlons as closely

a 3 15/16" dlameuer acltator, and a- twenty llter stain-

eel pa11

)The;constants invcookingiwiiifﬁe;,f,f,'
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is mportant 31,ce 1t 1s d631rous

fany flber.vff.

.Wood sheet mold ‘The sheets w111 then be.nressed 1n the

: Noble and Vood nress and drie;

, ijdnsistendy :

- Pressure.

”51nce thlS<Wlll be accomplléhedﬁlnfcooklng.

Waéhinq‘

“=”he stock WLll be. washed in;a'»uch er funne'

Determlnatlon of thefRelative Pulp Strenath

The pulp w111 be beaten 1n a Valle “Héﬁaéheété

on'the NobleTand

w1ll be made at varlous Elme 1ntervals,

n he Noble and wood drler
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After alIOWan uhe sheeus to come to standard condltlons'er"

>_,1n the huﬂldlty room, they w1ll be tested for mullen nd“f“

tear. s

mhe delnked puln Ulll also be uested for alpha-cel:fl”-'f*V

7ulo e content and conper number to ?1nd the relatlve

amounu of deg rqdatﬂon.fL‘ff

Results m&DeCued

An anrease ln the concentrat¢on of the alkal¢

‘-w1ll reduce tne tlme re u:ren for delnklno w1th a’

.fcorrespondlnr decreqse in- the strenmth ou the leD.

‘An 1ncrease in Lhe temperauure Ulll also reduce

';-the tlme re ulred for de1nk¢na ana decrease the strenath 1
v_of the delnhed pulp.“~
| An Lnerease 1n the tlme requlred for delnklng w1ll ﬁ\ﬂwf.

:be accomoanLGd by a decrease 1n the strenﬂth lost by

uhe Uulp.

g e e iy e i e T e <D -




EXPERIMENTAL DATA

Preliminary Experiments
The purpose of these experiments was to try to

establish the minimum cooking coﬁditions under vhich'

complete solution of the ink blnder could be obtained, aTotefffV*

do this it was decided to take squares of whlte cloth and

print them on a Vandercook proof press. Cloths were used

since they would not disintearate in the~deinkinv procedure'fflhd

end therefore uould permlt establlshment o? mlnlmum cook-r'

ing condltlons by vlsual 1nspectﬂon., The end-povnt belnv.f

the point belowr whlch there was a sharp 1ncrease 1n the

amount of ink remaining on the cloth. r“'he *nk used in

these experiments was Everyday Bond Black a product of ,'

Inte”natlonal Prlntlnﬂ Inks Co.; Excess ink vas placed

on the metal lnk roller in hopes that the rubber plck

up rolls would hold a conatant amount of inlk, After _

' printing the cloths were set a31ie to permlt the ink to dry.cd
The attempt to deink these cloths were carried out - :

one-liter stainless steel jars. The chemlcal concentrationeﬁd“

used were 2.5% Sodium hydroxide and Sp Sodlum hydrox1de.‘ o

The temperatures used were 150 dewrees F., 180 dearecs F.,i

and 212 degrees Fahrenheit, Samoles of cloth were removed‘

from the deinking solutions every one-half hour up-to

three hours cooking time. Seelng that no. v1sua1 end-pomnt

was to be reached with the agbove chemlcal concentratlons,; D'

—




it was declded to try 20% Sodlum hydroAlde at 212 degrees
Pahrenhelt Thls was done to sec 1f 1t vas p0831ble to'

attain an end-point, The resultSpof thls'experlment.are» SRR

- shown in Figure I. As can be seen nO'end-point‘was'reached.l»’~

To try to get around this problem the above'tests,wered
: re-run under the same conditions and thekliquor«from ﬁhef'

delnked samples was filtered through a. Buchner funnel. S

Brishtnesses were then run on- the fllter papers by the use

of a Photo Volt: br:.cfhtnesa tester. It.was soon found

I e L A S A

that the brlghtnesses obtained were not in correlatlon
with the amount of ink removed but rather w1th the 1nk

distribution. The ink tended to gather at the holes 1n o

o PRI B R RTT AET ay T

the Buchner funnel and therefore dld not glve an even

L
53

distribution of the ink partlcles.‘ The results of one‘

such test are given in Table I.g

In an alternative procedure, magazines were used in

3 place of uhe squares of cloth, The mana21nes used were
. Life, Colliers, and the Saturday Evenlnn' Post. The
b magazines were slushed at.up‘conslstency,ln an,approxi4i'”'

mation of a centrifuzal pulper. This apparatusdconSisﬁedk 3

of a drill press, a 3 15/16"'agitator,”and a 12-1itef‘

stainless steel pail The slushed maﬂaz1ne stock was"

then deinked at’ h/ oons¢stency 1n the same manner as. the .j17 e

cloths. It was found that the brlghtness dlfference

.




between the orlolnal slushed stock and the flnal delnked

stock was never ~reater than four ooints._ Thls dlfferencewl”"”""”

was. thouoht relatlvely 1nadequate for determlnatlon of i

vaccurate end-noints.

'nkper;ments on Vlrgln Pulp
The purpose of these experlments was to determlne

' the effect of various delnking solutlons and concentratlonoft;f;57=“'

'upontthe strength of flber.,_-'

. Coo'k"ing "
: Tn the outllne of exnerlmental work 1t vas declded

'that the variables in cooklng would'be the temperature,-_,

-:chem1cu1s used, and the concentratlon of chemlcal used.

a:mlme of cooklng, concistency, aoparatus, washlnp method,‘r;

Y

and Vel"ht of pulp used remalnlnc constant.
o mhe apparatus used 1n cooklng vas the anprox1mation o
to. the centrlfugal pulper prev1ously descrlbed.

The constants in cooklng were.;iffyg

mme of ook Gomtmtes
Con31stency | | :’. | ‘“@Qg;t°"xd a

Amount of stock used .U‘3¥5:i_380 vrans e
Kind of stock used S —'100 bl. sulphite T

Slnce we are not 1nterested in briahtness the stock

used was a s»anddrd VLrgln pu]p. .ths was, done to permlt

reuter reproduc bllwty of results.

v‘“r‘
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- 150 degrees F,

Time

- 1 hour

2 hours
E%Vhours
'3”hdur$,4f

3% hours -

~ Bright,
- 79.0%

81.5%

81,09

e @e

1% hours 82,54 - . 1% hours

82.0% 2% hours

180 degrées F?']“f“fé12rdegr§esqg;.w)#hi

Time
1 hour :.75’..5%~ -

2 hours

3 hours .

3% hours .

 ¥Bfight.”ﬁﬁ

8153
. 78i§%  “
T9.5%

Time:

3 hdﬂfﬁ'xx.
2 noim
b
13 house

. 3% hours

o Bright, o

78,55




The variables in cooking were:

‘Pemperature 180 degrees F.

L 212 degrees Fo ., ‘

Chemicals used = Sodium hydroxide
S ' : . Sodium carbonate

Chemlcal concenuratlons dSp ‘.:
(o on aﬁr dry pulp)

Eight delnkln gs were made, they were':i'

1) A Dblank S e 7_
2)f2. p Sodlum hyiroﬁlde at 180 degrees 7,

"~ 3). )N Sodlum hydrox1de at 180 degrees F
h)fZ 5% Sodium hydrox1de plus 2, Sﬂ Sodlum

carbonate at 180 dearees E | 5 d

5) 5% SodLum hydrox1de at 212 degrees F.g. d
6) .S Sodium carbonate at 180 degrees Fo

7) 5% Sodlum carbonate at 180 degrees Fo

.8)‘5p Sodium.Carbonate,at'212;degrees ¥, id‘ 1Q<Qf1“ﬁﬂﬂjﬂ:5

Washing . _ o S
After deinking the stock was- Washed 1n a 18" by

36" tank washer with a 150 mesh screen 1n the bottom.‘fd

lhe uauer was added by the use of a hose. Lhe Suock

was washed for a period of three mlnutes. After :

washing the stocc was allowed to drawn and then removed_ﬂnf-

ready for use in the beater,




various tlme incerVals (the exact intervals are not
‘1moortant) on the Wbble and Wood sheet mold.. 411 sheets
were made in accordance with TAPPI Standards speclflca-;-

tlons.; The. sheets were then pressed in the Noble and

;or at least two days before testln : After condltlon-ﬁ
~ing the sheets were testod fon basis welght Mullen, and”

-Tear. The tear tests Trere run on the Elmendorf Teariﬂ

o ‘hoad hullen Tester. The results of these tests are}f!dfﬁ

wshown in Table II,»and comparlsons are shown 1n Flgures

Beatlng

Beater runs were then made on the washed stock ln

a Valley laboratory beauer. Handsheets were made at |

food nress and drled in the Nbble and dood drler.,ﬁ_?eﬁ _

Testing -

The sheets ‘were condltioned ln the humldlty room

Tester aud the mullen tests were run on the Perklns Constant

iI, III IV, V VI.




TABLE iI :  '  | ‘
The following are results obtained from thé_strength;~;3;fff“i°‘H

evaluatibn of the deinked stock. All'valuéthéveAbeenil

corrected to the TAPPI stondard sheet weight of 2.8 grams. .

Humber I-a blank

Minutes ’ ’ ' L e o ﬂijknT"
beating 0 - 5 10 17 v o2l 29 o 3f -

Mullen_'2.65- 8.9 15,6 18,7  22.0  ;21;9 ol { ;:;,
Tear  32.} 62,0 1.0 35.6  30.8 27.3 235

Humber IT-2.5% Sodium hydroxide at 180 degrees Fu

inutes - T T L o R A
beating .~ 0 5 10 15 - 22 27 o 3

ullen 6.3 12,0 17,0 18,2 19.6 20,0 20,0

Tear  63.0  19.2 32,0 27.8 2lL7 22.0 193

ﬁumber‘III—S% Sodium hydrbxidefaf»180'degrees’F.' ‘

. IMinutes - . k o T
beating O 5 10 17 23

3 Mu1lenv 7.&3"‘13.h 18,8 201 20.y : “ lfif?;i;}ﬂ
Tear 61,0 'LB.0  35.0 29.0 25.3

"'Nﬁmber IV-2.5% NaOH plus 2.5% NachBVat;;SO‘degrees Fo

Hinutesv., ‘ . ' e ﬁ}‘;bv'?:4   ff'f;1.f
Beating 0 5 10 17 23 29

Mullenn Bou;‘ ,:1653 ﬁ‘_l9'51fu?1€h A %2fQ : 2l‘8J  ‘

‘ Teaf 60;5\ M h1;3A  _32-uf F26;h  {23;7.c€21EhQ  Zi¥ f* ?;i ; PRI




© TABIE IT continued.

Iumber V-5'% Sodium hydro:u.de at.'212 degrees F

'Hlnutes R
,Beatlnrr.' a0

_, mllen 8,03 1S
= *"‘f‘;-'l"-eéf-?"7."ﬁﬁ?_'ﬁ'?"-"'655-',°f‘ b5.5

'ﬂlnu’ces e -i’
7 beau.n.ng . 0 L 5

- ;;f>mullen. 7 5 .2
Tr u9. - s

VR R P IETIR W2  R

‘ “1nutes . P
- beatlng "»O S

Mullen " ; 7 5
Tear . 58.3

'vIT:Lnutes i
o Beat:.ng O :

ullen c;- 7 75
j"f‘Tear 57 O

.......
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SUMMAR¥fr3}' 7» \ n_A“

It is generally accepted that deinking has an effect .=

~ upon the strength of fivers The'e?act nature of this;“"

effect is not known, but it is known that any chemlcal

treatment can be suspected. of weakenlng uhe flbers." "he  ,3;7***"ﬁ

.purpose of thls eanerlments was to try to determlne uhat

uhe etfect is, N
Ve

Ink, of .course, 1s a combinatlon of a plgment plus

a binder to hold the ink to the oaper, Instead of Jump- ;~~7f“""

‘1ng right into the prob’em 1t was declded to run pre-'x

llninary tests to try to estaollsh the minlmum GOOkan LR

conditlons under whlcn complete solutlon of the 1nk :uﬂ; TR

binder could be obtained. This would have been de31rable_iffp 3

since excess chemlcal, time, or. too hwgh temperatures
would be eypecned to have more of a destructlve effect
upon the strength of flber. lhls also would permlt the
comparlson of the effects of these varlous chemicals,
‘concentratlons, and temperatures on a mlnlmum oasws.v, xfc”

To. do thls 1t uas decided to take squares of whlte cloth

and orlnt them w1th Everyday Bond Black These cloths-'-”"‘ ey

were then delnPed Ain hooes that a sharp end-point would 'f T

be reached ;Thls end-p01nt beinw determlned by v1sua1

" :LnSpectlono Unfortunately no- end-oomnt‘was reached andifmffﬂ7'~V*l*V

no minlmum condltlons Were found, below hlch there was




a sharp inerease in the ink remulnlnv on the cloth. Allﬁ”*:”‘”“
the inlk was not removed, in fact some of: the 1nk remalned PRt

after the cloth had been almost dlslntegrated by the‘”’ o

caustlc,‘ The reason for this Was that cookinc alone Wlthu;'-

a deinking agent is inadequate, It must ‘be accompanled
by inter-fiver friction, |
An attemnt was made to measure the dearee of 1nk

removal from the cloth by fllterlng the 11quor after

delnklng and measuring the brlghtness of the fllter paper.v-

. Brlahtness would be expected to- indlcate the amount of

ink pigment removed but here too, no. sharp end-point

could be found to 1nd1cate uhat mlnlmum cooklnn condltlons -

are’ necessary to loosen ink, - ,fe¢ﬂﬁf

As an alternatlve nrocedure maﬂa21nes were used in

place of uhe squares of cloth.~ The brlphtnesses obtalnei

were not suffwclenuly different from the brlghtness of Vfﬂ ft -
the orlgﬁnal slushei stock to be of value in determlni éﬁt};,lvu

the mﬂnlmum cookLnr condthons de31red. Thl also bears“' B

out our prev1ous statement on the 1mportance of Lnter-‘“xf;]ﬁ,_g:fgfjj

leer fr;ct;on.

Subsequent tests have been llmited to commerclal

:cooklng conditions without 1naqu1ng as to whether these"

actually are minlmum condlulons for accompllshlng the
des1red results., In other words, the obtalned data '

reflect cormercial results vlthout statlnp uhether




.commercial cooklng is. actually overcooklng. The chemlcals
used in these experiments ‘were Sodlum hydrox1de, Sodlum
carbonatc, and a mlyture of the two.: The ‘pulp used in ';

these experrments was 100% bleached sulphite.

&fter delnklnﬂ the stock uas uashed and then beater
rUNS vere made.on the pulp. The prenared handsheets wereﬂ,r
‘tested for‘basis weight, mullen,;and;tear., of course youre
ean'ettein'e high tear with any puip end with beating youftﬁ"

can attain e-high‘mullen with‘any pulp. The‘strength Wasﬂ[

determined by the method outlined in.the.experimental"v“* L

ontline,wahe physical strength results of the handSheeteeff
are'shown in Table IT. As can be’seen.frem,Tabie,II endttn
"r«"iguresrz ITII, IV, V,and VI,"after“the ‘initihldeereaéé
in strenuth any increase in chemlcal concentratlon or-
Lemperature increases the initial strength of the pulp

due to an increase 1in solvation. of the Hemicellulose

Lractlon. Hl th added beating the effGCu of dewnklng

overcones  the 1n1t1a1 increase 1n strenrth and the strengtn'?.‘

decreases at a rate in correlatlon wlth the amount of

chemical or temnerature used. In uhe comnarlson o? Spr
'Sod"um hydrOAlde, 5% Sodium carbonete, and 2.,ﬂ of each,_'wg'
yye see that a mixture of the two has 1ess destructlve

effect unon the fiber than the nrev1ous tJO.




CONCLUSIONS .~ -

. These experiments have shown ‘that deinlking does have

a déstructive'efféCt upon the Strength~of fibérs;i This .

effect 1s in correlation to thejtempérature and aﬁount,éfrbf:ﬁ"

| chemical'used. Also shown is the faéf thatla-miﬁture.of;‘ 

“Sodium hydroxide and Sodium'cafboﬁate7hés;1eés»ofeé; SR
destructive effect upon the fibérs{thaﬁ]either‘of;these

chemicals alone.
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