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ABSTRACT. 

,r, 

· Printing. inks differ .. in their compor.i tion and in th�ir\;

ability t·q ·be remo�ed• .from paper .in the ·deinking_ process .• '1' .,It 
. '· . · .. 

! ·was the purPO·se of this research work to make" ·a,,,. comparison of
.... ·i• 

this deinkability; for common printing inks.

In this experimentation, five inks.wer� compared\ 
; . ,._�1. � 

·These
' 

• ' •· ' • ,.n"I, • 
· were a linseed oil ·base _ink; a miner9,l oil· base ,'.ink, -.;a moisture

•: .. \ ·.: ···.. - .... 

set ink, a a.J,l�yd base ink, ,and a· rubber base ;(��( · 
. ·,.��;\ 

De'inkirrg was 
• _1\.;·. "• ' 

.,· 

done usihg a_ standard de.ink�ng. formula and v�ing 6-nly - the

concentration of the deinking agent. 
I� ,, • \•:/ ., � 

The results show ·a .Iria.rked difference,·in �o?ient:r-attons··•c-f 
t• 

• ,�• I 1,'\ •• • 

deitlking agent· necessary, for deinking different-i•ink:s. S'ome''of 

'the . inks deinked at low concentrations of dei11king agent,, while 

others. required higher conc_en�rati'ons. The rubber b�se ink_ 
t 

·could not· be deipked wit:\1 ''the method used in this ��perl.!Ilentation;: S· : \" •
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LITERATURE SURVEY-

INTRODUCTION 

Waste paper is 'an important · raw mat_erial for the paper industry. 

In are9-s which do not have-a ready supply of virgin pulp but which 

,are: near ·i��g�.population centerJ, the utilization of waste paper 
.. ,,1.. ' 

. . ... . . 

-;-'. ,_. . .; \ . 
as a substitute_,;fo;r virgin pulp\presents many adv:antage;. Among 

•' I • ' 

. .. •, .. it 

v.,wer cost of. waste paper ove,r virgi:h.; ... pulp • 
. " � ;I ' • 

2.' A·d�crease _i:h bulk, desirable in book, magaz1:ne and writing 

:g�pers.· 

·' .- 3. · An increase in opacity. 

-�. 4. Better formation because of the relatively low freeness

,5. 

produ_ced.,. ._,;r;es�t:ing iri a well""'.�losed, dense, f�irly · 

. snappY: s_heet . 
1� . .... f 

··"'' 

Higher" �etenti�n· of size and.-fflle� •.
. f,, , .-,;b . -.i 

6� Lower cost of. the deinking installation as co�J)ared_to 

a pulp_n411. . ' 

_,:· 

Some disadvantages include: (1) poorer control of the qua;:Lity 

of the resulting paper than with virgin pulp due to the many varia-
. _. . . � . . . 

. . . . 

-tions in the wastepaper used, (2) an increased-,difficulty in obtaining. �...- .·
• 

• T _> 

• 
• 

' • ; ,,.f • ' ' .• r 

• t � 
.

-;:. 

•i

•

:• ' • :
•
, # � ".':, 

•

, ••,

. 

• • ;. 

• 

�uitable wa.ste paper. because of the increased. use of synthetic fibers
.:.•, 

and' of nonfibrous materials in·coatings and .. adhesives-which ·pre·serit. . . . . . . 

difficulties in the deinking proces; :and (3) stream p6ll.uti�n cau�ed/: .
,,. 

by deinking mill effluents which often results in the mill building

experisiv� treating plants •

., •·:·• • 
th_ei;ie are: 

:,l 
•· ..:.,. ~~ ~· 

I 



!' 
• 
I 

t 

• 

-2-

 

A large: part of waste paper·· has beeri printed ne'cess:i,ta.tirig an 
.. 

. . ' 

operation tc> lQoseri and separate the . printing i� fro!!}- the wood 7fipers 

in the pap�r. Th:i,s·.·process _is called deink:i..ng�;_· It consi�ts o•f";a,efi-

. bering the waste pap�i'� by rri�chanical action wit._h wat,ep,. neat and
-�,. 

. 

sui tabl� cheinica.il.s, us�ally alka .. li ·to .•loo·�.en the irµc �fom. the paper 
. \ . 

l?Y sa"Ponifying, dissolving and emulsifying the ink ·vehicle. The 

pi·gm�nt set free is removed_ by washing. Although theor.etically the 

deinking reaction is quite s:i,mple, the· process is .co_mpli'cated by the 
• 

,: •• •)' 

grade:e ·.of wastepa.per used, :the t!Pe of printing ink involved. and_·tp�,
.. , ..... 

. end use of the recovered pulp. 
.,.,,· 

... PRINTIN_G ··INKS 

A high per c.rnt of. ·waste pa�T,•·,has be�n- •printed by a great . 
-�· ��·= -� 

variety of printing ink� of every name, br;ci'nd,, and description.
. . ', ,, " . ':. 

.Fortunately, ·these many diffe;rent inks can-.'t?� ..• boiled down to sever_al 

pasic form��� .�or. {�s · of ink, at i,e,ast .tr6m a ?,einking �int of 

. view •. The pl!lrpose 6�, this thesis was to make· a compatjson of these 

:i,nks for their relat�v� ability :t,� be 'c.t�inked. (deinkability).
,·tr , . 

- ... .  J � • 

THE INK FORMULA. 

Bc:tsically: a priJiting ink corts·ists · of a 'pigment· suspended irf � · 
-�-- :, �·-•, "'--�'--� 

. 
:· _· 

.. vehicle. �ht/.pigment is a fineiy ,div;ided mat.eri,al which gi ve·s b�c;iy - . ' .. 

. and·· c·91or to ,. 'the ink, Carbon black is• usually used in black inks 

while colored organic coal tar derivatives .or!.in'organic .cc;ilors such - . . . 

. 
a.s natura1":"earths or precipitated pigm�nts are used irt' colored inks •

. ,. \;. i . . 

I'•. 

The p:i,:gment is resi1;3tant to the ·action- of 'deiaj<ing alkali. The 
. -� ·:,-, .... 

vehic'l.e usua;�1y consists of a�.ve.g,etq.ble' or mineral oil. in combina-
.- 1
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·.• �-

tion with dh,.e-i;, thinners,:' .r��.ins a�d�sp��i,�)�.t�1xni�:/. Lirfseed
- •• . _ - . :�:-•'·:��.;-::-:· : -1 •• •, , • 

oil (a vegetable �f'.1/), makes up cl.bout. :75,.per .c.•n.t .�£.all· oi).•s used 
,·_··._,'.;· . .;·.·_�� ··: •. . ·,,.:.�::. -�_.:._·7:·_ 

.DRYING 

The.: conipo si tion .of the vehicle deI?,er,iqs on ,the tffl ;bf . ink 
. . :>: ·'.·. ,:' ' :; ' 

desiI'.ed and how it ·is to be used. The· main cortcei:,-n i/lti� \ype o�· 

drying which wi:U tal(e_ p�a�e. · The types oi ·d��·g: i�i1S:11i • �-�co�t�red

1. Orldation •;Of the oil yehicle by air

. 2. Polymerization 

3. Precipitation of solids from a s9luti9n

4. Eva:poratiori of a solvent ·· 

5. Penetration arid abs'q:rp�:
L
on

6. Solidific�tiQn-
i� :f 

CLASSIFICATION .OF INKS 

From a deinking :standpoint . there art three general classif;!9i:... 
' ..• •.,:,c••• !••· 

tions of inks:. 

1. · Those with a� -alkali..'.sapori.ifi�ple veh�c::le

2. Those �th. an alka:li-:-nonsaponifiable/vi,hicle .• /1

\.. 
•· 

. . . . � ' . . . . . •·' -� -; ' ' -�' ., . "· 

3. ·Special. inks v�ry res:istafit to deiqki�g, · mad.�':ffrom'·�.�-< . ;;_: •

. . . J ,·:;, ·, , .. • . ::'.' . �-�?(�'.! .. : i;, ])'.:
tbetfc resins and orgaqia soJ.,vertts,. ·'»,•""'' · ·,•., · 

,;'-:),. 

Inks'with alkaii-saponifiabT� vehicles are those.inks )Thich dry 
,,

. 
�:: · =:·. : . .�. 

. .� . 

. b'y·•part�al, OAdAtion; polyrneri'zati_o�:· and. condensation •. Mos\·-��ge;:. 
.. • • .-.: 1-· · •.•. •. ,i.:;. · .. :��.:�:-._· .,:·_=: . ··:·• ._ · _:•: .. ::1-/_•· :: · .· ; · ,., 

tabl� oi+ _baBe inks falt- in:fo· this .c],,as$:�:·,._Thes� .inlcs;}��e rea<lily _,.)> I '; . 
·••,• • .' ,• • 

,:;•,,.({:;�• 
• •(•• • • :,- :.'.•,.�••• / 

. . ·: ·.· . 
'. . . . . . . . .'•,· ' {

' -� . . •' .
saponified by alkali.·. Mirtera� oil. ba·se'•inks· iillake 'up most ·of the· ": :,•." · 

iecond clas�if�cation.; ::The�t · ink�,�dey �jr.:;�b"�irption b·;:-.�,:�·,),ehi�;�;�,��- ·
. � . • ,- .; , . '• ,'" �.•i· :, , ,-t.<. 

·• ,; , � ..:�•"
.
,\�

•
'ft 

,',_rl, :..�',. . 

intQ the paper. Howe,yer, com.plete;Ly: oxidi:Zed. oil • base . tn;s are also   
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I!'- \ . ' "t � -

alkali-non�aponifiable -and fall 

_the third group of speGial inks 

 ·- -

int;,o· this g;r�up-! This_ up·and_::: 
• ·_ • ... �... 

- • r/ ··-�·,;, . •: 

are not comp:J_�tely ,s:a�nif�·�-�- );y :, ·
. .,. J - • "\ . 

, alkali and need· to be 'deinked by special methods:� ,. :'' , 

. -SPECIAL INKS 

Certain specic1,;L ink,s a·�e:· . (l) he�t-set inks consisting of 

a solid in a volatile solvent which_ is drive�· off·'.:by the appllca-. . ;• 

tion of high temperatures lea.vi�g a.hard fi1Jn, (2) cold.:_skt.inks 
. ' . � . . 

. . . ' . ,. . u:· ' . . ' ' -. . . . -� .· � 
consisting of a thennopl�stic resih which: is· made liquid •,by· heating 

and _which-. solidifies im:liJ.edia:tely on contacting the. con;ipar.ati vely 

cold pape�, .(3) aniline base: inks made from �ni]_ine. dye·s .. wit}) 
' • . 

.,-
. � ,•.••

•
.t, ' i,,'.,,:, ••' 

. ' ' : • :· I 

a��ohol as a solvetit and shellac o� tannic ·:acid ·a� a. �incl�r- ·(adhesive) 
:· ' _1· • . .• . 

4 •· .., -.,:_ ,, 

· a�d,: (4) moisture -set inks -whic(h···tiave a re_sinous binder dissolv�d
. . 

;, "'•"'�r ........ --,� .. _ ' .. .,_ •.. -�.;,,. . �- .. t,r.. 
,. 

. in g'"lycql_ :�q);�\\qn; tp('J:,pinder · being_ preci pi t'ated : on the sheet by
. ' 

excess moist,µre.
,1,t , 

�· . 

_ ... ,. --· -- · •'.• · ·,. -Ht��aY Jr:·oiiNi.iNG '·.-• -

:•- :-�•:Deinking �as first '�own to be . carried· out. by Matt-ias Koops 
' ���

. 

�: :,.�;.•,. • 

I �i' \ ' • '
I
.

. • • 
• , ::

. 

:·:: ·.:, 

in England :f-.n•,1800 using.� solution of pear'l a.sh (potass'iu,rn carb'on-· ·· 
·t �-- - ..... �_:

1

: :"''"'. -... ,:· . , .. · .
. 
· .• . 'ft . ... !' -�,,. :·,;.. .j ' • . .,_' . ,· . ' - . . -... . 

ate) as a;. sf>1vent of the ··ink vehicle and as a detergent? Altnough 
' � ·- '•;',-.. ' -•_:j . •  _. • . 1.·•·· . • . -· . • . 

c��idera!Jl�. pa�r was �de and; �·�i�, the c;1ftpany ,went bankrupt' in 
�- ·.: ...... .. 

. 
. . .. .... -' 't ,:.J' •• 

EARLI METHODS.OF DEINKING 

.• 

So��;;of ·the: ea:rj:jcer �ineth9d:s · of deink�pg; •some of whic!_l .�r� stUl: 
. .

in operatrion were: 
 

... ; �, 1. Cooking i;P Covered Hol1an_der Beaters . 
. , I -l• �,t't),-,-1-••;t•· , ::.,�,;_ ' �.. 

·. . ' , . t. , , , 

if/this process an ih_su1a,ted,,.i�on tub beate;r. with .a -bap_acity '.-from
• 

. ' 
·: ;,~:.~~,;3:rs. In the Uni teli "state~ ,:!t ·he '- first 

. ·, . • .' "1 ~ •' ,, ·• : ;;; :. '! ••I , r,t. . :· • 

" -
deinking. pr~c-Eiss :wasu$ed · 

. .. . ' " ... 

qy ;Jlenry E. R:oger~:,• in i849f 



i 

1200 to 1500 lb., .. was_ used. About id· per •c-�nt. '. socti/':s�., based t,; .. · :·· · 
. . . ·• . 

the weight of the paper.t:reat}�d, .;;,as ac!.de,d·"�th en()jgh:'water 'to give. . ·
· . . . ;,. 

. . . , . . .. . 
·(._ , . .  

a stock co�sistim,cy ,of 6 per cent.. After heating with"·-st,eam,to a
. . . : . . . .  

·1 . .. 

temperature of 190-210:°·R-,. the stock was circuli:t'l?�d· and fiber,:ized by;

the beater ro1lf.or 1½ 'hPur;s•with the _ste� ori��.iAftel:'•"iw� to three
• ·if�- �I- • ,. ' • . . • • 

hours, the .batch was di�p��rged into a stora��}�� fo�- ;�'.�lling.
; . ·,. _. '

.
, .... ,�� 'l<:: . 

Operating costs £or this'. _ �ystem were l}igh be .. �au'.se . �f the 'small b�tches.

2. OpE,n Tank C'ookers. .. . 
. �:.J'_ .. ·_._'.!-�- :.,,. ,; 'i This p�cess included sev�ral cy11.mi'riqal ste�,.:J,:tanks about 10 feet 

in diameter/clmd.10 feet high. Ef.ach ,�ad..,, a pe:rfo:rtated steel bottom 

with an s..:.i�ch· diameter ;ipipe rtvjtecf
'( ti.6 ift.v;rlicallyf " By this means _ 

: ,,. ""'\· t:-· •�·- .. 

the load 'cotlld be liftecf :out. Th�. sterun which; ;as tu:rrfed .on, below ... 
-: � .. i'� 

· the false b�ttom forced the alkaline· liquor dp-!th:r�ugh. the· centr,al
.I· • • \\'.,• .' '• . .  ·. '·. 

pipe against a baffle, resulting in liq�wr befng spra;i�,d over the·
. •' ·; " . . : . ·: ·,-: .. _,.,� .. ·< ;, ,_,, ' 

paper stock.- · 

A consi�tency' 

. Circtllation·· chtlld be :unproved with a :-centrifugai · pump. 
�:-: . --r·.- ·_ : _: . 

. 
:;r·· . --:� ... \-.,�-,-�, 11 __ :· · . . .... '.�df'. ··. 

.:-
- --.

of 5 to 6 per ce.nt gave, best res:ults.'·"After several' 
••• ,· •· ' -;:.· -1 

hours of cooking :the load was transfer.red -to. another,' and the same 

process repeated. The liquid drained ·off; was str�ngth�n�d and 

returned to the system !\ A cook required from 6 .to. 15 hours. Con­

sumption of. �oda ash was 6. 7 per. cent., · 

3. Rotary Pressure Cooke�.s.
, :1· 

This cooker was a horizontal cylinder.ahout-8 feet in di'ameter_by 
.,. 

24 feet long; hand�ing-5 to 7 tons of.paper. Steam was iriJected as 

the cooker rotated from three to six ;ho-qrs. Percentage of'- alkali 
... (-. 

varied from/3 'to 1() per cerit. Globe r;tary boilers were ·also used 

.in the same capacity. This sy�tem was .. rega.rded.:,.as a definite 



improve�ent. �veI''. ,:the .twQ,J>�viou�ly_-�entio�ed but·· h,as. become -�argely / 
I ' •, 

. 
:.'.. �• ,,.. 

. • • 

obso"l.ete. 
' .·t.tf:·}' . 

. i 4/ Winest�ck'-�rocess • 
. .,., ., ··'· 

In •i91o·thf3''.,Vline·st'6ck ho;es� ·waa;:patented. In this .process'.'the
·•. !' ·� •' ' '; \ : < 

•• , 

• -.: 

• 
,. 

' ' ,­
. : ' t '

, 
·:, 

deinlµng was largely :m:ec.hanical.' D�fiberil1,g action w�s ca°4-sed by 

thrashing propel�ci�i ·1�·•:·; :;li�gricai tank:�'r···.s��i:1 _arrange�ents. , . :,.· r.:: ·.: , ... ;' '.' ··.. -: .. · ,. ·, .' . . ·'. ... ·· . .' ·. . .
• -This machine also:maintained perfect �irculation un�i1 all the 

stock was defibered. A cook of about 900·1b. ofpaper,t took about. 

one hour at 160 .to 180F �d · 5' ·per qent soda .J�h.

MODERN, METHQI)S. 
, ··�r •f1.; . --:� . ... . ,. ..... } 

are 
;� .• .. ,!,.., ·. : -1,1- ' ., • • 

c�r:iz�f\qut �ti/th$- ,following
.. ·., . ,••, ,·• · . ..... · 

,;, -'.:t1,, 

1. , $0\:t,ing \o 'rentQ:ve objectio.nable �paper and _trash
-: 1-,;.1: - ., .., 2. Pulping �nd Cook:i.ng to --·1:o;psen ink: ap.d set::;;ftee the.,. ' f, ··'·., .• • 

· 3. Washing out· the loosen�d ink pig:n.ie1:1t

5; Bii.ia:ching. 
:, . ..,, .. �,f '' 

·6. · Rewashing fo:r .:i;emoyal :of ch'emical'· iesidues ..
•• ,'.i,:, I '• 

· .. ·7. Thickehing for ·use or ;storage }-··•,:,
. 

", '"?_.,--, t ___ ·,.
··.· . ./"' ; '!-',ii,':. . . '-. �.. . : -

... .l,. 1:.<�·� 

There'· are' no standard conditiori�t:�oi �ot>king arid di'sit1te�:6ation, 
, . .- •. :.�-· ��l· . 

(de:i.hking) :and 'practices di'ffa"r wicJ.ely in different 1mills. MQwe�er, ,'· 
. . , ' ' ... , •., . ' ; . ' ,.:·

., 

in -�ri�c·iple, they a;� all �llk�; in �h�� th�;;wast�;aJ)er';��st P�.-:
' • 

h ,.' • : • • • •'.2 '• .', ,, • 
• , i: 

:mechanically defiberizediiin water .•. c'aemica_ls a·re · ad!ied. at s·ome· '. 
' ' ' . . .,. . 

. \;. :,-: 

· point in the• process·. and heat gene��l.ly is_,needed 'to hasten the 
... ,.·�.... ':�·-· ·. !i:,_ 

.1· ' 

de inking action�-

·i• . 
~· . ~--, 

Moderr\, methods <Jf deinkin_g 
. . :-,, ·~··;. : .. ,_.. :· :: ·!-;)f ::_· ... .. ··?:~ . . ... ' 

steps: ' 
~.j ... r ~••i'• 

Jt., ·•;. 

Ri.i'fling and · Se reening · 
'. '.{ : ;. I .:• rlo!' 
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 ��ral there � �¥�e dif:t:tif t���l·\i t);\�:i�,
_ grat.tdfr �-�llowed ·by co�king • iri-fa �s����t� c��ker:,: (2) : �ia,P.1..;! 

• . - ... . . . . ' . . -�, �. � • . "t 

tegrati:on in· � b�ate�. or pulper '.'f oiiowed · by iook,ing. in 't).ie · s94ne · 
... ; . ,,·.. , . . ,·. . . : . >·. . . . : ·. . :/ .. >": .· '/ '; >·C

· pulpef: and (3) coo�ng :in. a. cook_er �:th�ut .. prior, d:�_siny_e.�at..��-•

�;Either low" ( 4 to. 10, per ,cent·) \iensit,;f or. high· ( 2c(tp .3 5. �\ :�!.rit\� :\.,:-,;,
.. , • - ,._, . ·.· . ' . . t· ,.1, . .,!i:. ;. . •1� . 
_'.'I.�',,.:-,. '.�•:- ... '..\,.•. •::�"l•j;:,·• ;.•· .. ·••1'·

,,•·
· 

·,..· •.

.,. ::de1;�.ity d:i.sintl3gr�1;,:l,�n:t·s used -·in the lit�t two me:thods�_;· ,�;· 

,,,•,· i ,,In th� fi�s't metho.,ds,· the S�?�k is brokeri up in a

A
b
f

r
t

re
e
·. :
_.
·
.
ke

puJ.
. 

r
:

.
·
_
·
.�--
-
n
i
·
·'.tg:::�

,
·.�· 

.
. �. ··

io:rt�Per a:t_,_a"'consi�te:ncy of fou.r tq·\tiine per -�,�nt. ."-' z:,.r.. 

��-· 
��:t'. -,! :-r, ,p_-

'.'.� •, ,_ ;f: 
. the stock·i.s cooked- in a stationary circulatirig'·,'type cooket dz· a: i'• 

: 
. 
. ' 

. 
', . 

_:� �j·-; .'! ·', \ l. , 

-, . . . . . , 
.
• "" :·-: . � .. . .- :.:-!' : . . . :'.' 

 .. ,,. '!, rotary cooker•'•i?,t 160 .. to. 210 F from l to $ ,,ho1,1rs·�".' �Pei:iment.atiori · . 
.. , ,:-;/•.: ,, . . ' ' ' ' ; �\t1:\ ,·:,.'.. ; ' I ;; 

• ,.., ·i;, 
·,· , • . 

,· � . •. . :c'. : ' . -� '<' -<t '.(-if\ .'i,l\': 

·'.has- shbwn th4�· 0the initial di'si.nteg�a.tion ,cati�es 1'1 pe:r, cent,• ot _t_h� ·.,.::�.

: .. : . .;;•totai .deimcing ,and defibering, . and the following cook pr�d,uce,s,:2L·, , 

�•-··'.per cent. 4 The �bove method.is usedby,most milis.·

The seconq. con�ists'of _ptilping.ano·cooking.t�estock iii the.- . . . . - ' ' . . �-

·' 

' s�e pulper, �htch may be · a larger beater, .}1ydropulper or. a tank .�d · ·· 
. �!f' . . ·•' '. 

pumping syst'e,m.. ·Ptilpirig may ,,be either low .or high ·density with • � .. c.:, .. 
,) ·,.,. '• :,. . . 

; .,,·. .... .. 
var�.'�tions_ f�o! :1• -�o 21. per cent. · High con,�t�tenc;y pulping; 9,pe�ds

··� up. defibering�. reduces the amounts:··q.f.t chemicals, ,neetled, and produces:

a pulp of higher·,freeness than low c���istency, ·Pl;llping. 'Co?�:t�g · \:'.:i\'t 
:,, 

• 
! , 

• • ' '),, � � •• time is from 2. t.o 5 hours at a temperature range of. 140 to. 180 F •.... .- · . 
• • ',' . 

. . ' ' . "{ 1.� \,: 

In the third method; cooking an<
f 

defiberiri�;4�e done -simui-' 
, .... 

taneously,in,glob!3 rotary boilers ;t either high'.��: low deri,sit�. 
. : 

. ·•,1._. t ",• . ., . : :·-'' .
, ;Thi 'dry j,a�r:_along·wit,i the .. chemicals .and ·hot�w�t�r-; is. fed, directiy, .

' ,• . : 
. . . ' . ;. , . . ... � ,. . .• . •· . . . 

. into the 'bofier. c·ooking temPE)rat)U'efu· r�ge frolll' 170 ,to 200 .F and 
. 

./·· 
. . 

the. �ooking ti_r,ne varies i'rom'j,;,:�() ·8 hours�· 
. ., . .. . .·• ' ...... '/' 

·-



DEINKING .. .AC·TION, , · 

According 't,o 'a�es Str�ch�n; 5, tihe' f ol.lowi��. action t�es plac.e 
• • : 

• • 

t • • • .• ' ,. i : '.• ',; . . . -�. ., . i . • . \. .. . 
. - i•' :-·. 

. 

irt the de:inking\proc�SS!.. . ' ... · - � -�-
1. -���aliza;..�?,!1_ �f . al� in th_e:Pai>ef.·f?llo�ed:),y r;p�d

�r l �• , !•: � • ' • : -;•}• • ..,, •- ' 1 
• • • I • :� 

. -'�J-e0Tation "'of the., �e·l:lulose" b'y the al)s:aline liquor. 
'""•�11" --. �•.:,,

.
r�:; .. ·1 •• ,�••· • 

.
. ;. ', • •. _;.:.;•" 

• • · 

�$a�nifi�atic:m· of, the-,.natural re.sin�-'-�rtd. si�ing in,·,,·
• '•'.>:-"\. . . . :· '' 

. �·.-,: , ,�·.t:�..-;,.. . 
.
. tf .:. ' . • . 

" • 
... . • '·: 

· ind ;:jround .the ceilw.os� fibers and t9 a. -li,xnited 
• ·•,- ·•�

-t
''fi ' -,•.r,1' ,?.;..,' •· ' •.. •,: l • _;, , .. -

' • \ •• (
.
• .

. 

ixt'e�tj�·:.;!t)i� • dried oily ink .,�ehic],e, followed, by a 
. '... -.,, 

. :·'.l,oos,ni�- .. of_ . the., adl1erent· ft;J.ms of ·the·· iatter. ,.
, , 

. 
/i!•• � ."i:i Jo.:•--: • 

,
,.'•:.,.�:, r'. • ', . .:_, .• .

- •-.. l:�, •:'.,:.' •., ' 
,
,' 

. • 

3 �- �;:oomp;l.e�e \�.0�1'rdrig of dried ink by �h�,:. friction, 

·1,_.;'g_f_,;;,,t¥1e £iberi� against each oth�.

J' 

• .. ,�I. ; .. � .... 

,,.:·:·:·r .. ··" -:·)Uka
1f:�s ari'..•u,s��::>� d�fnking, __ for two rea�ons: (1) �f Fe�o�e-':

'': rosin- sii�g,-:frd!]i·· t��pa;eer and (2) to saponify the. -ink vepi'¢-l� �'and 
. . ' :�· .. ,_· :;. -�:·· .. '\�.!j,<_ -� .. ·\. . ,.·· ..· release the ink,· �grrten�. For Q.rying inks; vegetable oil�base ini:s ·.

\, , ,:,.:,:�· f; •> • ••" ��r • • • V • 
• 

•. 
• 

·which �'re· 'only sligp.tl1 mq.d�_�e.d, · saponificatic:m. tak.�s pl�ce ·rea97'." . ,.;, ·' .
ily·with alkali_. However,· ri"andrying �nerSrl o:i).7bflse"·ink!3,

compi�teJy oxictiz'ed oil _base ink� aM/'i�ij,: ha�ri� :i:�yntheticf resin 
· 

base e_armot be .c,dmpietelf · saponified by alkali_. S�eial n1e�i:io_cl.s · 

. are. used ,to· deink papers · oont,aining these inks.:-
::. .. !-, . •. . . . . ·.

.. . . :�r�- ��t�r_ _�l�; t
��t}xidatiori and

. 
redlt��,i

�-� 
/play

_:� 
;�porL_·:,_ ,:

· tant),par,t. in ·deinld.�g-;c especially :i.n breaking dowrt"'re$istant ink$·; .
 :: ; ' ' ' ,;,..... "':•, .l '·; '• ' 

• •• • '.,1. ; 
·
\::• ,•.•, 

' He:_·_ e,'a�� th�t iru?{i's an" oxidi-z�'d matez-i�r· �nd tne ··:�kalirle:" c·6_ok.£�g·'
J,� .. ,-...-t .. , i�- � ., ·� < .,:'; ' :�" · ... ·,:,.. ,i _·•--t;,' .. _,.:{�;-: ' 

lfquor acts as _a· reduciry._g agent,. . T�e ·mq.re highly: oxiq�t�d, an 'ink 

-A� a�resulf} one reducing C'�t'alyst . ' 

C
'\I ';,-"• 



wa.shing. . r 

. .,. . 

Afte:c( t~~ - pi ~ent has been ~l.e~~ed, dispe,.r~~j ~ ag~nts al'.~ 

sometimes ti.s~d ~to pr(;lyent aggl6mera,ti9n '=: of the p:J.~ent · particles 

ruid · a~s·o:rp;i ~~, -~~ent,~'. t; pr;vent' ~~e' :~i~ent· ~eini :d;pbsited ba~kc 
. . . . 1 ,, : '. ... ."; ; • .~ ' ,, .. . - . ' ~ . 

. . 

.. · . 

, · 

'~J· 
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'• •Ir' 
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Other:-.alk�l.iS incl�.e' sodimn �iµ.���e,' �;di.uni phosphate and 
. '"

soditµn. peroJfi.de •. Si.li.cate has. a'.:h:i:gher d�gree.'of surfac�i �dt,ivity 
• 

:-
•. 

•• # . - ' :·• • -: • ' ., :, • • 
• , • ' • � ·-

•• . • ., ,.-

. ' 
than eit.he�i'sodiW!J._,bydroxide. or;so_dium carbonate and :prodUQ�S a 

whiter, . bright�t. ��� ;tb&.i:�i���r. PeroJtj,d�� esl)e?1.�il
y

,,i� 'com-
. . 

. -� .. -�;, .. --·· . ''•»·. .. ; ·:. . ;_ 

bination with :•�ilicat� are very �ffe·qtive ,and _result ii+ bEiitter 

fiber separati6n,, ai,d often }ugher brightness tllah with the alkali. ·". . :-;· . 

a:lone. 3 Peroxf�e; .are �.l,�o, 1of cori.#-derable interest for deinking 
-, r� 

.groundwood. 

(2) 

· Wetti_ng .!!,gents and· dete;ge�ts i�ciµde:6 .· {l) ·>oieie a.did,·
. _. . . .. -

. - . _. . 
Gard�nol, (3) Du �• A. anp. E ) siliq

of soda, ( 5 )- · Duwnt MP;.;.202 det,fJ;ie';filt/ an:d. _epi�sif.ying 8.gent{ ( 6): Ter-
  . git.,;i: arid .. ,_(7,J D;..:� · �sto:L;l In··'cteinld.�.g.fi ordinary rosin-··�i.�ed· paper;\··· < 

.... ,.-i-,.,;,. 
. 

the.,reactiop..,.of the :·aJ.k-1:i•'Witff"tiie -size forms rosin soap which " . . 

;::; as a �etergent. r·:J�·uns\�� papOrs, no soa; is fonnO)i and •. 

�pecial det;�'rlehts. m�f
i:'
,��necess��. S�aps and ·detergents are ' .:.

es.peeially· 'he:J:.pful for-'pape:rs wldqh ar� hard io qeink •
-� ,;, 

.,· , "t�: 'smr� :,PROlµB(S.

.JI�-·th� -�t6gress of -�;inking,:: certain pro_blemsJ:,esides those 
.. -· ·�:,. . .. •· . ' . . . , 

of Jnk' rem:ova:1, , h�Y,f �e:�{�ped ,ciu.l:!irig �; gr<i:at deaj. ·of trouble to:-
de:i.nking rni],.l�: �{�hou�h. the . ��;� p��r h�s . been so�ed :�nd graded

. 
. •' . . .,.'.': . -�-· .... ;,t' -� 

.. ,, : 

_by the waste:: PJper _dealer 'and U$u,i1,1y_ :r,�s<?rted: 'at t,he mil],.., many 1 

times. objectionable inate�j.al; firi� �heir y;ay fnto' .. th.e. dis;\.ntegrators . 
.. . .... ,. . 

•, . ·- ,· ' . . . . . . . 

and cookers •. The effect of a-small �ourit of·thi-s 
... : .- •

.
· ' � '•1. 

:�;, • • > .• ' • '?'. ' ' . •. . '':• 
'·. , .. 

disastrous, resultin'g in th� ntj;rt of ton,s of. pi.\lp. 
· - ¥ '  ,·. .. · .: . 

·:,, ·'·.

Calcium dar�nat,e-: f�lled papejt"s are', tfo1.1bJ,:esome.· This fill,(;lz:t

has an qff����
J}r >��k afi4 cauli1e�-idifficulti by. forming· inso:Lubl-,J�'.:';.. { ., �-· ::t - . . . ;\ . , . -'. . 

·-. . __ .,_·· . .. .. 
inatefial 'is o~en 



' 1 I ' " ' • .� , 
·, -,. �,'{

'.
;.�•: ,,.,. •, �-:/·-r.:_. •,• ,, __ •

i � �•• �- > ·.' , --�; 11:• 1 ,., : ::,-

,compGiUl).ds•)dth th� i� •. ,W�t. 'st-r_erigt,Fi papers ha�� a, l;ligli · resistance 
-p- .. "i;. _.-, 'i?\_t.. �- _.,,. .. '. 

_ :,- · . to fiber s'��a:ratibn... 
. 
Sll,e.�i-itl me�hods, 

.:·.;' " ... :,.,.�t-
. ihcludirig. high temper1:1.tge{ 

• ; • • .,, ' • ' • 
.• . � f .; 

and low: J>H;/ sire -ni9¢�.;:;�+f for cteiti.king �uch pape:t-s,- "· Giassi!}e, 
• - .I"' ' _. , •. '.�• 

. •:f•., \ l·_: .- .,. .... .. •·- ''. ; . _-.., 

. parchment :, wa.:iceti( �siil-iinp�13,t,ed; ·-And resin-coated papers:; �annot. :"' ·
• ,· 

. , IJ,1• .) .• ' .. �•,l.--i
.
::.:1•'t,t '-.. �•• .. (._, .. :.• - <��:• !1• 1:/•\

•• .. , 

be·· defib;;��,.-;� · or�\P�-�-:-�i��i-�mei�;ds. Tl:1'3. {'PP.�Y. '.���,.flour ·and.-':.•.·
,· _ :�·-.,-.. • .1._ -· ·; •. .;·/:-:;.;i=+:�P .... ·:�-.. � : .,�.-.• .. ;_ .. ·.,:,<?:�,.�� 

·., 'water qr., .. w'ai{ '.us,ed)by/ mftf..Eif i ::to prevent ,9'.f�set;: la�q�e� � and:/'� 
. · .. ·>;· .. ·:·_.�·.!1.

f

, ;:� r \�-.-�? --��:.:'.�t�it/< . \\�· i!•,.-.��r 

�- .. , . . '. :· .. •/.i .·-·.;� _:,: - --� -
�:,1" . 'varnishes,. fgr ; higti".'.glosl; and 6oat�rtgs . u·sing<(n_so'.l:µJ:,ilize·d caseirj   . .-. ..  

�s,. a �inderf .. �iso ,fresent difficulties .in d��nking.

_Grouridwood i�'. anoth�r delete"riout'��t��al.,· .Machine. coated 
;:t. 

papers cont,ain· up)to · 30:' per- e�nt·; ground.wood. Such·papers<a�e ·diffi� 
.. _ ,;; }�-· .?_ \:·� ·, ... �-.'( ,: �- .::_ ;:�. :-. -J�·� .. :. ;.·, /::· ' .

. cult to;�e't�ia,nd:;��rn, b�_owt\',dtJ�g :deinking,.
\�:; """ . .':-- -� .. �- :-.t -�_, ..,,_. �-- f< .r;;�:,-.. .• . 

_colored ��_p�eks .. ii:i: .J,:,b.� lin.aJC, -� /'. No1r.t .However, 
· .. _ �- .... ;,I.ti\:.·; ·· · .> _:; .�::� • .;�·�._..<·•. �--- �: . · .. ,. \�< l/:� ,:,...: .. �- :}_- -. . .::,._.

d��ru,ced.}f���bly. l>;
v

'.;:���g.' s�di�j:.'peroxi�E, :. .. ' . 

• 

grbundwoQd.-can 
• f.• , .. 
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EXPERIMENTAL,. PROCEDURE'� 
::t ·"•�··,� ' 

-: ' ._ ,"'-, . '
1

' . 
•.:(-. ' 

In my- ex�tjmentatidn� samples of .;in urtcoat�a :p9-per•were prlnt,ed·

• ; • l 

'i 

i• ·<:•:. 

' ·: ' • •  ·- • J 

·:,: , ��,/ .:.��' -. ,i, ' 
i·. mt� each '.of the diff�17ent inks to" be te�st��-,;. Then. each sample. was· : . ,, 

f 

deinked with a ;:te.nw,.,i deinking tonnuJ.a, va� only the �liJ �• 
,
�1i•:· 

conpe_nt;ation,.- ,, · -;,i- }f '" ••· 

:, Five 4i,f�·rent.1nks ·were obtaiµe� at·-"·the K�liy Ink Company. >The- "::��fh i.!;·:}\:<:.:.. 
inks ,,;.\�:�.; -� t:�

:1:h�.
c� we{,:;nsideredJo Jie �Pr••�:tati"6'. ,} ; �i,. ·,/ ; . · 

9f the �,ip or basic types o.f .,prinM .. l'fg ink used. ,_ The• inl<�.:.werif:· .' (r) ';�a· 11.i;;_\.; ·.:/.,:\,.:,.,.
. - ,.� . �".�;-,� .. <�-�: ..r..,;_:, , •/1,JJ�';; ,._,;. '., 

• I • ' :· .,..... �-,<•:;_:·.'. ·(.!._ . ';:�--�f; , .. ·.�• .i .· •J<�f' . �" "/.i�{;l1f11:.1 
rubber .. 'iiase .ink; ·(2)-book blaek, a�.iinseed oiLbase ink"' 0) news 'inif· _,,",:,:, 

, ... �.J t:: ·.,.... ·., ., :· l-,,, . . . . . " ' >t.; 
. .. / -· ' , . . '. .. ,.'. ,° /' ? , .• . : ,. , 

a mX.�"Y on:��•• ink; (4)
. 

•::
am •,�; blue,•a mois

t
ur,� set in

k Md,.'·
... ··:: ___

·
,.-_:
·
.�

·
,
··
.
· 
.. 
·' 
..
::.# 'ef2i ( 5) non.'.'

scratch half tone.,
.
*,a,.n. alkyP,:! 'ba-se ink; ,i,. 

_ ;. _; 
✓ 

.· ,: .. '..,,-·:: . : f: .. -\ --�--·>:. ·: ·, ·.i;" <t ... ti:': ,. . . .}.. ''t 
0 

::·- • The '.,t,aper.J��ch was · se:l:eeted w�,�� 50 .· l�:f Cus�m offf?et, an uncoated 1 ·• •:. 
r.) 

. ·. ,.,�, . '\. ".;- ':'�,, ,; . ··,;·�. ,. -�\->'.�·; 
. 

:: . ,/-,,; ... ' >\}; pa�r. �1 It:, was'-de-cided;.'tq'._'�e an uh�9a:ted_ paP,,e�):.sq:";a,i;; to work witl'.1 tn��-- · :·.. .,_ 
� �I• ,:. .,,• I• � 

•: f(••lf,. ,:At 0j•l •'• 

. '_f,'fl'i; : . ,••� :� •: .,;�•->t
't� '7� k•'. •;< � � 

• 
I �.i�•.;• ���• '•' f,, • 

•:.; .:t:�" • •• r:
b�sie'•'/iber;�. to. irik b�!ld,_:i��g inijteacf··G>f° beGomi,rtgf'tnvol ved: · W?-tp the,� d;eirik.:. .:.· _··:

•:: · ;-�.
-
.'.,· .. · ... ·.·.·;·::; ,.� },

-..! 
/ :��:,::.. • ,-

<

:..,.._ • ..,,,:r,... • ·�· ) ... ,._::'· ..,�,.) 

ing of _po�ted .. �r siz1��'�pers· which, presents,· new· .aspects ·..;_l,9 the pf9blein .····.;._�\ . .,.,. 
. . l'r

,
J..;•,N,�• . .  '; 

. •,•A.,,: 

. ,_
,
,, ,: . ,..,.: .·. •. ,._ 

..•... :·· .. �· .· :•.. 
. .;, ·�.,,,/ .. • :· ::··�"'1 

::::::
ing. , '!,• !)aper was used ;�)h• �ian4ar

d th��,tt;:,�;n- :: 
.
. /.;t;i� 

. : .•• :f,' 1ff . . ... : . ' �:.· . .. 
Befo:t-e any .idei:nking could .be. done, it was.' first ·ne.,.!?,e�s�ry_ 't.cf ' . ·,, ·.-. �--·< ·, • '.1 ' •• • 

• � • ' ' 
• •. i• 

·/ .• ' ,, .... · ... •·. 
apply the inlr· on the,· paper in some >manner. Preli:mina·rj'::·�xperimebta�ion

,. �•- � 
·was· carrie41 _ out using different methods

->�
..
. .J 

.. it-. 
_ ... , .• f ........ .·�,�:I" 

,;4 i, �
'';- �'

�- "' .r ' ••• • •· ' �': > 
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plate �t�.� sinrl..lar roll�r. It w:as ±'ollild that .the amount of.,J.nk 
' i :'· ·.;. ;_; •c.,[ '. -�\. :�. - /"�;;, 

. ,.��- 'i'· 

couldn I t;\be controlled :nor ·did: the, sheet make good contact, with the 
.·; . ,.. :' 

plat� unless a,"�.�ck ).:ayer of � rwas used. 

. A v�aJrci;;:·!)ro�f •press :as another ·ix;-�sibili.ty:·:,··At<t.1)f�1:- this·

�J thou$ht �6/�r satisf;�toI7/ ,The amo� o� ink put on th�:���llers.
. . . ,./e-¢uld ·'be mea.sl\red with an inkometer. Howev�r, after seiet�l prelimin-

. -- -. �··'·<'. 
. 

·.: ary c·ooks wi:th different inks, there ,_was :found to be very little dif­

fere11ce in their. deinkability. The conc1us.ion "{as, reached that it
:-- ' 

isn't the,.J,ightl:y'printed papers w11tch· c_�use -t�<:>11ble 'in deinkint 1:_mt . 
. ·.. . .. · 

·.. 
._· . _.· '

. 
·:. ._:'.•.->-�. . -· ·;, __ ./ . _.,.� '· ·_<-. ;-_-_:.. the heavy, .\Hacks, amt solid printed papers�'. Printi:ng a heavier·"boating , 

/," 

· ot·tnk· could not be done _very effe.ctive�y- with' th,e va:ndercook".'�� this

paper beqiJse 'tli� PB:P8� ,w�� uncoated and had a �ough surface,.·

The me.�h9d decided on was that o.f, using a: laboratory knt'fe• eoater··,, 

whi�lt could- .b�k controlled: fairly accurately •. 
' . .' •. � i .. : ' . ? . .:· 

. 
. ., -.� •,�· .. ' 

. · ·All inked paper was, dried by the atm9_sphet'e� Since under actual 
.. ": ... ( ·:tt/ ·. 

-. . 
·-� :.y;. , .··;J-.:�, 

- conditiap:S waste pape;r;;;_COntai�s from ½ to· 1 per cent ink:, th¢' print�«:;,,, .. ,,
' '' 

_; 

pa�·� containing JO p�r cent ink, was mixed· �:i.tlf blank �j:ie:?, giving a/ 
. 

. -·, . ·, . . 't·:.-- ·�· � ' • •' 

;-final mixtu:re _of l per cent ink.
; ,' - .. !i_ •;· 

·neinkin:g �asdoneln 1 liter, stainless st�l-be$ers -g.'s;ing an 
' " :,llr. 

' Atlas drill press \rlth a 2 inch a,gitator, at 213_3 1/3 r�p.m. 'for: 

. agitatio�. The action obtained with suc::h a set-1;1.p is very. similar 

to :l;hp.t of a hydrapulper. ,Two gram sampl�swere taken at'half hour 

interv�ls and made int.o h?-ndsl;l,eets on the )ritish Sh�et Mold. After ,
'· _. •. ·' . . . . . {/·_· 

dryin�, ,the ha.n,dsheets were inspected visually a.n9- tes'.t/�d for.; bright,-. 
J. . ,· •,. - . ..:. - . �,-.,. 

. . � .. , 

_ness on the Photovolt brightness testar, 

.. , . 

to· ~pply the :i.rik~ , Th:ls .. coater put on a satisfactory' c6~ting \,:f icl<: . 
i· , • • ' ;:; .' ; . · ., I · · ,· : . . · ' , .· ··,t :;. , 1. 

' , .. ~ 
l 

This mixture wat;i ,,then ' deinked. 
' ,. ,.· " · 
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comparison. 
..._ 

most. compon class of inks and prese.nts no 

·this ink, · a standard deinking formula was

prci.h:J-�m in �de'inking. With -
-� .. .. 'i \?\· � 

;� ,. :� ' ,_. ... , ... � 
determined. · The f om.ula; . 

t.·· /'a;, 

was 5 pe:r ·cent sodium 'hydroxid�; 1 per cent 'c!efe,rgerit (D...;;l 'r.es�.
o:i;':L)_i\

,, 

5. per- ceri� Bentorµ.:te (a cl�y .used_ for absprb:i,ng the freed pigih�nt) ·
' ..... 

.. '
based on the we:i-15ht of air dry pape:r;f."''5 .iper ·cent. consistency and a

. .. ,. .. ·, � :- ,, ,.::�.\,. . . 

tempe'rature of 1�5 F.

Wit,h this formula· it was Possible to deink book black eff�ctively 
. . . 

in c;,ne half hour •. The other inks were deinke_g. using the same formula,· 
,.. ··� ., ' . . .. 

1• 

.�. e::'..:�\.1 \•t" 

ch¥1ging only the_ concentra;t:_,1.on of the 'SOd:i..um-.qydroxi4e until sat�s-

factory. de�nking occurred. 
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Book ,.black ·ink, 
. ' j ~ 

··~ 

~ +-', ~. ,t:i~ ~ -
was ·used. as 'a ., . 

• ( It.'. ·. 

The rea son. for this, wa;s that thtl:s , ink repr~s ents the ·.~--~· 

a lins~ed oilbase ink, bas:is ·of 
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� . ..::,.; · • RESt.m;1.1S ,. / ', · : . . :;. ·, · · , · •· ,.. • .• ,. ;,_ 

. � .. - ,· 

The hand��heets �«i;;_if.oin the deinked -stock were'"tested,:for .bright-
. ' . . . . . 

. · .. · . . . • ' ... :t:'· -, •. ,. ·. _-· .. ''\'.:_i:�.'> .•, :,.,:� :, 
ness wtth _the· Photovolt. br,:i;,ghtn�ss te�er. The .. she.�s-:.we.re· a�:;i_o. 

. . . . ' ,,�· ....: . ' r.' ' ,'_·• :;_ ·. , I 

visually ,inspected. :roi- undisp�:;�ed, irtk,:;·pa);-t:i.:c}�'s).

0r· the fi v�.: irtl<� ·t�s�eJ�;i lzoe>;k· ·b1a'.c'1/��·a��nseed, oil ba�.; ,ink,
' .

With this ink it ·was pos;ible .. �o deink the 
• • • ··,! 

printed paper with 5 per cent -�odium hy:dro�de in one-��lf h_our giving.

a brightness of 63 in comparison: to the originai 1;,rightne'ss ·of ·70 for · •. :
. . . . 

... · . ,;, 
. . . .. . 

·.:� r\1· 
:- ., . . ,, 

·the s�andard. paper. In this time, all ink; particles vi.s:i;b'.:te to the·· 
. 

' · .. ,',.,,\ }� ... 
.,• l� , • . • , i 

·'.naked _eye were broken -g-p arrd,,qisperse�.;•': . .-
•I •5'\l'"·i., 

:i��set�· }?lue ;·,:a ;m��sture .. :��� illi\, J'.c:I.S also re���i vei
r :;mple to

. . . .. \- . �-r •. �.- . . t. 

deink. _All i� part'icles were'::br�keh up'·ind ·disp·�r�-�4 i�--qne:..half •
. . 

. . 
: 

hour with 5 per cent sodium· l)ydt��de �l �iijpwever, ·t�/ resulting handsh��ts .
.. . ,· ' ' ' ;,,..... . 

.. • :,•)�� ... :t,. ,. 
had a br'ightne·ss of only 55. Lnc;r�asip!s .. deinking,.,;tinr� tq i,fbo�rs·

. -1·,, 

Th� alkyd base ··ink gave more trouble in ·�deinking than . the previous 
·"··� ,.... . ··, ... t ,., . . . '• ., . 

two ink$. At a 5 per cent COI?;Ce�tration �If: ,1;1odium liyd�oxid�,1- this ink
'''1 :. 

,was. ribt broken up' effectively:- The h�g.sheet� were ,spotte&'witp un-
. ·,�!,t:', .. \.,.; .. ·, .. . '-• 

broken irik , ��rtic;les. · Incr!=)a!:iin� the con6eritrat;i.on of ���i·�,::hydroJ'de
• ' . , • . -. . • 

• . • ....... :.. �;_ �.. "\J.<',� • • ' ( 
• 

t ''t, f I •• ,' , 'r • "•:.c."<�:, • ..: ·,')•.,.• 

to 7 r,e·r eent broke up and dis�rsed the··-±nk:?l,Particl.E>s. 'and •ga�e- � •.
- .�lo\ . ... . 

b�ightnes� of 57 in-one..:half hour. 
 

The news ink,_-�, min�ral oll base· ink, was not":·completely br��en 
11· • 

up at a· per. cent iri �ne-haif ,hour. ·At this point a> few. s·pots of. un-
\ ,r.• 

broken ink particles· remained• . I1f .one hour. deinking ;�as almost• com-

.. plete �d ·the. bright°n� ss 'qi' th,e handsh�et was :;54. . Ai-t:er 1�,ho.'u;s of
.-

I' 

deinki�g ·the_ brigp.trtess ,r;each�'d·-�58.' -� _,. 

· was the·. easiest td-":d~ink. 

resulted in a brightness increase to' 57~5-~ 
,I • •• - ·T'<'.,,,_ •• '(! ...... , •... : ' " ·: ... 
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i&-- ,,._. 
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✓•1 

• .. �'. ,•:•: .    
- ��·..-'·. . ; _· ·. ·!•,. ,: .. ,, -_·: .. _... �:.-,>�,,.�--� .... ·,. ! � :� 

The : rubber base:' ink was the ,.mo.st :t-'roub>1"''9ome . of' :lll the inks ·tested •.. ·· . fr 
• . . . • •• ·-: 0+·. i '; ·.,,:'\'.}t:, :ti _;: ' :..-.: '..:�r '.'' .. ' �y.=J·: ''. . . . . �' 

,. :•t:t�
This ink co�d not .he- deill!tec;r'·by,;the JJ!.�,tho9,s•1:1.s�d'.: BtilSs:·�f.'ink:as ,< •· 

.. ·�· ··, ·• . • .• <·:.•.;: 
large as-.,2•inin. in diameter''formed. at �": 5··�er cent. so<i!'tm.hid,:roii't!�: 

concentration.,,- Incr�asi_ni'i�e so�um:,hydro�ti� .S::�:��tr�tion ha(i":,�o� -: .. ,,, 

effect: on th�'\nk. buii.:��:-that. thi�,'.�ecreas�·t(Jheir sue: to some �erit. . ..�
;:'

;_.;i .. ·. - -\�·r: :-.ff:�- :·_�-- -� 

�owever; .a. co-qe�ntr�t.;i;G!f,o:f 12 per ,cent sddiilii(l\1,drox;i\de· 'failed to 
��:.t•,.. -  

;.:., . :.-. \· ... 

. break, up ·or reduc�_:·t_he l�. ball� complete.!y·ic. ·J-fajld�h��s �de. wit...�· 'the t J'�
=

resulting sto�k wef{�feh,(conspicidusly sp9J��Y• ,_,,,,,.



SUMMARY AND CONCLUSIQNS,, 
--

:,;

· This experimentation has_ served to confirm oi>inJons that printing

inks diff�r in their.-.resistance to de�i.ng. Some de_ink quickly and_ 
' \ . . --

easily and at low co11?�ntraf.
1

9n' o'f sodiurit hydroxide/while 6"ther:s:,ar� 

difficult if not imRossibie t�: deiclc. The r_esult:;' o.f this exper-inien...'.·,, 
. - ,,. X . 

;, ·-'i . ;; . , <' "' •• . • •  -� .  _. 

tation seems to gi ,/4.·an indication of_ the relati;;:'·deinkabi;l.ity or -
• '-. •• . . ' . � . ' �,. 'I· -�· . 

. ' 

ease of deinking, · �;
t

- the five classe¾ of inks tested. 
. - . . . _,. . . -

Book black representing that class of inks with iinseed oil as 

a vehicle, is comparatively easy· to deink and presents no difficulty 

in deinking. Steamset blue rep:r-esenting the moisture set inks, was 

also easy to deink alttiough it was not pos,sible to ·reach_ such a high ' 
'.f'., :, 

degree of bright�es�:a,s With book black._-,<rhese two' inks deinke� �t 
/ 

' • f 

5 per .cent sodium hydroxide in one--half houf. The·•-�lkyd base ink 

representing that class of ink0s 'with alkyd l?esips q.'5 an ink 'vVeliioe:Ie 
r·.-  

.gave a little more tro;1ble :i:rt-deinking :d t 7_ per

cent, in one-half · hoti.·;� The news ink - r,e'p;J'.Senting that clas?l of ink·· .. , )•-1? 

with mineral oil v:ehicles, deinked a1ii g per cent }3od:i..� hydroxide in 
·t_ 

: ,., ' �- ·, 

1½ hours. The rub
be; base ink· .represen�ing' that class of iriks wit,h

:i•  ·: . · 
a rubber latex veh1:cle gave ;the most troub\� oJ nks tested.

At a concentration of · l2 per' cent sodi mn hy_cl,roxid� ;··-·deiI1:kirig wa� st:ill 
''· ,' ., • '•J...i,;,!;• ., • 

far from complete. 

):
 f 
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