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·ABSTRACT.

. Ultrahigh.solid coating-colors were mixed containing· (#1) clay,

. three• dii'.fererrfground calcium carbonates .of ;vacying .:particle '.size,· 
, . . . ' , - . . . . . •, . . . ' . ' ' . . . . . ' ' ' 

.and ·a scyrerie-butadie�::iatex ·as a sole.bi�de;� The·resulti.ng ·colors. 

demonstrated proper ·coating· rheology,and were· applied :to a base·:paper _. 
. . . ,· · . . ,• , ,  , .  ' . .  ' . . . . '-. . . 

by means of a blade '. coater.> The: ctiated paper was then evaluated -for 
•• • ,  < .•• •' 

' ,., • •• • • C •, . ,, • 
,,• • ••. : • .' •• ' •, .• • 

\ .the physical properties prod�ed. :; > > 

.An ef':f'ective control of>binder�migration and water retention-·• 
_,. ··. ·· ,- .· '  

. ' . : , . . ' ' . .. ; 
. 

. .· · . . . 

. 

without the aid o:t a: }zydrocolloid was indicated by tests ma.de on the 
' . , . .  · .. 

. 
. . . . . , ' .... 

. .· . . · - . . 

' . . -

. coated paper. The paper ooated·wi.th the·:ultrahigh,;.solid.coating -

.colors ,also_ depicted' desirable_ finishedproperties--.·ot _.brightn�ss� 

opacity, pick strength, ink· recepti..vity� _ and: smoothness,. but lacked· 
. 

high gloss.·:-•_.·. 
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. . . ' . -

INTRODUCTION 

; The percent oi'. solid_ matter present in a coating color 'has become 

··. an item oi' extreme inlportanee ; since ·the introduction oi' machine coat­

•-... :-1ng; '. ,Qonventionarcoating terminology,· c"lassifies coating colors 

'' '' �s: being either a ·hi;hlso�ds mixtie orlow�s�lids: mixtur�.< The,: ' 
.. _ geile�ally'.. assigried ·rang�s are J0%-50f�olids for low-solid coating, 

.· . . .  , . ., . . ' . . . '. . . 
 

colors and 50'1,...70% �olids· '..rJr ihigh-solid coating colo�s., Ariew .-term 
' . . \· . .:, . ' '. ·' . .. . - . 

., 
.. . . ', . . .   : 

·is finding its way ·into the coating :industry, that b�ing · the· advent ·-
• • ' ' ," • • • � ,· "·;- • • ' t � • . • : • ,· -.,, ''. .. ' , • 

oi' ultrahigli:.solid·�oati.ng colors. ·u1trahigh�solid coating colors
. . ' -., 

· have, a solids co�t�nt in e:,a;es; of 70'%>. :·;. 
\. � ;'· .. ; . '. 

Until ·rec�ntly � ·the. solids · limi tatior
i

: from a · rheological stand;. 
• -·· ' � • ' ,-,-: • f 

' point is probably :in':tha" neighb�rhood 'oi 67�-solids (1 ) •. It is 'the
- ·. ' .  -;. . ,, .··· ,, . · . .  · . -

. IJUl'POse; �i' this: {riiestig�t.io�, �. pursu�:· �/possib11i ty -�f obtaining-.· ..
. • 

'\ J • 
__ ! : • '. '• • . • 

runnable ultrahigh.;.solid c:oating. colors w1 th desired f'ini�hei·.proper-
.. ,· ' ·• . 

1



. HISTORICAL. BACKGROUND .•. 

Paper coating has. been a part or the paper industry ·since ·1875 (g) •. •·· 

Mc>st pi�ented co�ted pa�rs' are· used in printing due .to the demand ·: . 

·for better. printing surfa�e�·. __ .Mineral coatings are generally applied·· 
. . ' 

to paper for one or a .. hombinatiori Or. the foilowing reasons: . ( 1 ) to
. . . .. , ,_ .· . .. " '• ·. ' 

impart � smooth and receptive·surrace ·for\printing,·.(2) to mask .or 
• ' • ' • ' • ' • • • > •; • 

change the color of the raw �tock; and (3) to.impart opacity.(l)• 

Coated paper' has ·also aided in: 'the' control or such properties of the 

. paper surface as ink_,absorbericy; inkre�'eptivity, smoothness,. gloss, 
-.... :·:· 

and·brightness •. 

:The two 11!-ajor ingredients of any coating form� are the adhesive 
    

.. and the. pigment. Comme�ial .· b�a ting .. form�las also' contain a number •' ·.

of �nor materials. such as: antifoaming agents, dispersants, viscosity 
. . ' .. . . . . ' . 

· modifiers, and dyestuffs to achieve. favorable. coating properties.
. . . 

. ...... 

The dry pigment, adhesive, and <>ther desired constituents are added < 

to water and an aqueous coating suspension' is· formed�··. The water.;, 
. (. ·-,. . ' '  

. adhesive fluid acts. as. a lubrica�t between: pigment. particles, and 

enables them to slide o�er each·other·m�ch:more easi].y than·wouldbe 

possible if they:were dry (�:) •. ·The amount of wat�r added to the coating 

mixture obviously controls the particular percent solids of that mix-

. ture •. Increasing·the solids content o.f a coating color by means of.' 

decreasing the available wat�r-will definitely alter' the CQlor•s flow· . 

. 'i'Pr�perties·.: The major, d�ti�back of f�mulating ul�ra�g��s��d �oating: -·:':., �· ::,:·:' 
:,.

colors is obtaining slti. table ·. now p�pertie� or• rheology necessary 
. 

for.,application o/,the'coatirig to the base .stock�: .Unless··the coating·.• 

.· ·, mi��e �s the prope�· �h;ology, impro�r 'tran�fer �ll result:·making 



'

the mixture undesirable for application. 

Th� ·u�e or coatings '.containing ·great��:" than 70� �olids· by weight
·, . - ' : . ' � .,. . ,' . . . . . 

has been· considered ·impracii.cai because they,_could not be ·pumped or
-· ,. . . . .: .

. ; 
: 

•\ ; : 
.' 

;
. 

. '·. 
. . . . . . 

. uniformly spre�d., due to the dilatant: cha.r��teristics of such high

. solids_ composition (j). The term dilatancy (as defined by Reynoldo) 
. . . , . � . . ' . 

·describesthe increase in void volume-which res�lts when a closely 

· packedassembl�ge 0£
1

�rticles· is_ subjected to she�r (§.) •. Iri a di .. _ .•
' . . . ' '" "'.; . � . . . , 

latant fzy'Stem, �ho dispersed particles and the-liquid are in such 

. close balance that .t�e� '1s barely enough0 :liquid'. to fill the voids •. 
. 

., 
. , .: , ''. ··1•- .• . . . . 

. When· n�w is :in.ltiated. the void volume· is· slightly increased, thereby· . ' ' • ! . ' • . .• .• ' ' 

. creating. a -partial dryne�s which :increases· the resistance � now (2)� 

I.t is :the resistance to ·now _which mak�s a dilatant coating color

unacceptable ·for· use in the coating application. process.·
. . .. , , .. ·.' . . 

· In term� of_ the previous discussion the practicality of an ultra-_

high-solids coating color is dependent on avoiding a rheologicaf·di-
. -- _ ., _ .. - ..- .. . . . ' . . - ;, . . .

lata�t: concu.tio�. ·•· How_ is this done? - A careful selection or pigments 
. . . - . . . . 

� . . . 

and adhesive ls important since the now properties 0£ high.;.sol.i.d 

coatings ·._ are · governed by · the viscosity _and rhe�logical -properties . 
• 

of the adhosiye_ and pigment system� ·.·When maid.rig a pigment _selection 

for<rheologic�-purposes, 

ered. · J'h(:)S8 factors are: 

. . 

several pigment characteristics a.re co�s�d .... 
. 1..:. . _·. . . . . : .. ' ' .·• 

(1)particle size and·shape, (2) part;cle 
. . . . :, 

. water de�nd, (3f particle adh�sive demal'ld, (4) pigment viscosity· .
. \., . 

. . . 

. ·characteristics •. it is the belief or 'this investigator that. a pigme�t .
. ·. i· . . • .  ' . ' . . 

' 

system con�stirig of a ·combinati�n of a· small .(#1) clay J)ir�cle:·�nci. ·

. a. la�g�r-,, .. sub-�ta_Jtik11y sphe�cai. · grc,urid ciicium Carbonate . pa�t��l� :; . 
, I 

:.. 
" I , , .T 

·.·<meet ·th�·, n�cessary ·' pigmerit -specifications.:· •.-Theoretically,-' the sma�l 
'··'' ·.· . ... 

. 
•, ..... 

, .>'./ _·. l)lay -����� ��ether· With the· (hard) lar�e��-:sph�rical Cal�i� :car�,: 
 ..  ·.
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bonateparticle should provide an additional particle lubrication 
. 

.
e1;fectto lower the inherent coating mixture viscosity and reduce 

the possibility of.dilatancy. 

. The small: particle size clay. was also chosen because of its low 

.hydration capacity which will produce ·a more:fiuid·dispersion·than' 
' . - . , ;, '., • • � ·: \ ._ 

I 

. . 

clays of larger particle size. ft'also has a·moderate adhesive demand 
. . . 

and the ability';to impart,: glo_s� on the fi�shed paper. The ground 

Calcium .·Carbonate was chosen because· o; its comparatively low water . ; ..., •' 
j . 

and adhesive demand and_its ability to increase ink receptivity. 

The adhesive· of·a coating �ture.exerts a profound influence 
·-••· 1 :. ' • • ' •, 

on the properties of the }'inal c�ated paper� · The functiOl'.lS of ·the

adhesive in pigment co�tings are as follows:. (1). to serve as a carrier 
. . • ' . ' • •' ', . :· t • • . ', : • . • 

for the pigment, (2) �:impart:�e r�q�re�:rheological behavior a�

water (and adhesive) retention to the coating mixture, (3) to b�nd . 

. the pigme�t particlestogether·in·the dried·coating and·to bond the 

. pigment to ·the ba.se·:stock, (4)_ � control the absorption of printing 

ink during printi� of the· paper (�) •. •The selection of a styrene-
. 

butadiene: latex a•s a sole binder was made because of its appropriate 
' .- ., . 

viscosity and low water demand.· 

When formulating an ultrahigh-solids coating c�lor or any coating· 

mixture, two other �portant ·factors must also be given ample ;con�id .. 

eration. These factors being the·coating 1 s ability to retain water 

and the minimization. �f, bi.°�de� migration. Since the binder level.· 
·:·, .

and thusly water content of an. ultrahigh-solids_ mixture· is ·1ow, the

• ... ; �bili.ty of the coating· to retain water is critical as .well as to/·. ·.
',; ' ' 

. 
' ' ' 

.

, 
:: 

-. ' .
. ·

. . 

.
· .

. 
·. . 

. 
:' ·• "" ' ' ' ' 

. 

. . . · .. achieve. the, maxim� adhesion . of. th� binder by ,-reducing its migration •. · .•

 . Water retention :Ls.-: the ability of the coating color to bind the .
. . ' . ' 
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aq�eous·component·Wihtin· the)mixture.·and not release_·it too rapidly 
-• " • • 

• 

to the-base. paper.·. ''With'the'\increase �£ th�-'proportio�--of latex i� 
. .. ' 

' .· � '._.,_ . . � ,. - . . 
',.: '� . : . 

'- . . . 
. 

. a paper coating, the water holdinf power-of a· coating is decreased.·_ ..
    ·_ The-reason being .the synthetic.latex particle.is hydrophobic and-rather 

'- . ,• 
. 

. . 

than- 1holdin�r• (t11�'. wte�· in the.'coatirig"·coior, allows it to drain_.·:
• • '. . �. ·�:· . ; '� ' :-, • ·_, . '-. � . • j t. t ·.' ' . . . 

. 

 away .. into the paper· substr�te {2)•" -•-- Thi� condition or rapidly re:-
. . . . 

•- ieasing water_·into -the b�se stock must·,be �voided· because of the-quick·. 
. . .... _. ·• ' • ,:· _.,._ :i 

. , . ,. ,· . . .. . • ' ,. 

increase. in solids of the· coating color at the point of application.:.• .. 
' -· ' . .,· ... ' . . .. -. .. ,' . . . . 

Since th� so#ds'po;tion 9£ an ultrahigh:solids:coati.ng color-is al-· 

/ ready, near. the: eri ticca point, any. sudden ;ncrease:1.n solid� can. induce. 

·dil.atancy •. : Often the addition-of-a �tlletic thic_kner(�drocolloid)_ ...

such as sodium· alginate� carboxymethyl cellulose, or methyl cellulose : ·
,• . . . ·. ' ·, .' ,. ' . . ·: ,'" ' 

., is··�ployed tlincre�se the water rete�tion or. ac�ating mixture,-(10). ' 
' -.- . .. . . . .

_,
., . . · .  ---

.. •. ·These eydrocolloids being hydrophilic· attract wat.er 1110lecules -.thus .. 

contai�ng .them within the coating :color.-·

·. Adhesive retention i� another desired coating color pr�perty related :• ' ..

'.to water retention. The· lack of adhesive .retention within the coating 

color induces 'a ph�nomenon known ·as bind.er migration. .· "Binder Illig.ratio� . 
' .J' 

. 

.is· essentially· the_ selective:movement of an adhesive through a pig-.·,
• . , I.. •· . .--. . • . • . , , . . 

• . . 
. · . . . 

-
-

• • 
. 

. mented coating. The isma1radhesive particl�s in. reiatiori to the· l�rger 

. pigment particles·tend·to be redistributed during._the ·application-and. : .. ·. 

drying ·of the·. paper coatirig •. :,There is a ,common]sr acc�pted theory· that· 
. . . . . .· , . , 

·• binder �gration follow� the same:pattern· as water £low wi�hin the

. pigmented coating.befo�·the �o�ting'loses enoughwater:-to· �olidif.y {11).'u.·
' . . . ( . . . . 

The significance of ,DUgration is well established •.. Wi,th. insufficient .

whereas excessi� binder migr.3:tion weakens. the. fi.nished_coating--layer (g) •. 
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A few · 11curJs?:for binder migratio� �: (1).,type of binder used• 

.(2)· multiple coa.ts/ (J), prope; control ·or drying variables, and (4)' 
. ., • ' . ,, ,·4, .• ., ,;: 

. 

higher coating sc,lids. ' 

. The ability to obtain ultrahigh .. solids in a coating mixture could . 
• ' . ,._ .' I -- • 

afford many desirable opperabili ty' and finished coating qualities. 

These desired properties are: 

(1) A.decrease in the .amount.of drying required due to thelower.
quantity of water present in the 0 coating mixture. 

a) A savings in-energy is cited. ·· · · ·. 
b) There is also a possible reduction in drying equipment·

and resulting conservation of floor space. · -·. 
· · 

. . .· 
. . 

. (2) A .potentialdncr·ease in machine speed can be utilized �nd 
 :_ . therefore an increase in- production. · 

. 
. 

• (3) An impI"Ovement i� water ;etention and a. restraint on binder ·
. migration.due.to the minimization of the liquid phase within· 

the .coating color. - . . . · . . .·. . · .. _ . 
a) A.decrease in the amount of adhesive necessary to develop

.. appropriate pick strength. . . · ._ · · . 
b) An increase in picking resistance. 
c) An improvement in ink receptivity. 

· (4) An increase in the quantity of coating that can be stored· 
. in a given area. .. and conversely, a decrease in the amount of

 · space required to store a given mass of coating. · 

Along with the many advantages of ultra.high.solid coating colors a 
. .  . 

few. disadvantages are· seen:

(1) Possiblity of' a · 11poor 1i rheology and the associated pumping
· and metering problems. 

- ·  . - ,  

(2) There might also be a loss of the ability to obtain low coat
·· weights� 
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EXPERIMENTAL DF.SIGN 

This investigation was subdivided into three main areas of ap-

proaching the problem of obtaining a runnable ultrahigh-solids coating 
' • . 

. ', l . 

color.· F.i.rst� a· laboratory search for· the proper pigment system; 
. . . . , . . . . . . -

.. . 
' 

. 

dispersant, and adhesive was made •. · Experimentation with. the weight 

percentage of. pigment blends and the dev�lopt1ent of viscosity curves.· 
• 

· .  . .' • ., 

was _sought·with intention of finding o·ptimum rheological properties •.
s�_cond,. the design and.execution or a pl.lot coater trial with emphasis.

on developing a: procedure ·for _the proper "make down'' �r an ultrahigh-
. . � 

solids coating color. ·F.i.nally, testing of the coated paper to evaluate 

the finished properties found •. 

Laboratory Search 
·

Previous work done.bySmith_disclosed an aqueous paper coating 
- .· . . -

. composition having a solids· content of at least 70� by weight with
. . . . . . 

, 
. said solids being comprised of a coarse ground substantially spherical .. ·

pigment, :a finely divided pigment and coating binder;. said coarse . · 
. ' . . . . . . 

g�und pigment c omprising from 25 to 90 per· cent· or the total pigment 

content with the finely divided pigment comprising theremaitlder of· 

the pigment composition {ll). · Selection �f' three differ�nt ground 

Calcium .Carbonates of vario�s. particle sizes was made along with a . 

small particle {fO clay.· .. • _The' {#1) <?lay was or high G.E •. bJ:?-ghtness . 

( 90) with. 92% of the. particles having a siz� · less than 2µ. with a�

· ave;age:particle· �ize: of.' 9.5µ.� :)l'h�·:finest 6�rbonate had particles, . ·

·with J6� :les� t� ·2µ :,·and ·�n ,av:r:g·e :�ar��le siz� :or :i.oµ. · The_.in-
·.··,-,..,:_, __ ·;l . \: ';' ·.t· ,�_',.'·'.:. i,: ", \''. _.,�; .l .·',:· -·.: ·.,-._.' ·.. '·.  

.··.· temediate carbonate.·had pa�tic��s with 26� less: tlla.n 2/.Land an 
' . .  ' . . ' 

'particle si_ze.or 4��u.:e�� coars�s�·.carbonate had partic:Les·.w1th . 

.

. 



· a

22� less than 2µ and an aver�ge particle size or .7.0µ. All carbonates 
. . ,. ' - . 

ar� sold by Harry T > Campell Sons '-' Co/ as camel-Wi te �:finest)• Camel­

Tex (intermediate), ·and, Camel_;,Carb .(coarse�t). A styrene-butadiene 
   

 latex (lbw 640) was chosen because or its viscosity characteristics 
. . . 

. and particular particle size •. Initially is was assumed that the dis ..

persion of ·the clay: frac_tion or the .coati�g color would dictate wh�ther

or not dilatancy would result •. SFor this' reason, Tetrasodium pyro- '

phosphate (TSPP) was chosen as a pigment dispersant •.
-. ·• 

The following coating formulation was then applied: 
. . . . . l 

. 
. 

. 

Water (Amount ne�ded�:to · a�hieve · 
desired solids leve_l. ) ·. 

Clay - __ 
· --� :- 1 00 parts

caco
3 

-- -   

TSPP 0.3% 

Latex (.48%) 12 parts 

the only .variations imposed were,.that or using the three different 
' . , .. :·, ' ' . 

carbonates, changi� ·the percent ratio or clay to carbonate, �nd the 

amount of any:· additional water needed as dictated by the solids level 

desired. 

Coating colors · ·id th s'olid levels or 7oit,, 7 51,, · soi, and 82 ti,· were 
� . . . . . 

. ' . 

· prepared with ·the. use or a laboratory. dispersator (high speed cowles

type mixer). Viscosity curves for the different: carbonate : �rticles

were-developed by.holding the specific solids level constant and vary-
.. 

' . ' . 

ing the clay to carbonate ratio. Viscosity was measured:with th_e aid
. .  ,, - . ' . 

•. of a Brooki'ie:Ld visconie:ter (@·100. rpn) · and a. Hercules high: shear rhe�

·gr� was -_�de_ .9r.:each·indi.vidual coating. (The viscosity curves de ...
. ' 

. 
At this time, � .. weight pe:�ent combination ot ,TSPP and Calgon�T .·· 

'.' 
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(SOdiUlll: Hexametaphosphato) as a dispersant Was developed in hope of 

achieving optimum··chemical dispersion. · It· was found that by combining 
' •, . . ,, ;. ·, 

. .

:_ TSPP and Calgon-T·.in the same--pr�portion of the pigment· composition, 

a reduction in color viscosity resulted.· This· system thereby indi­

cating better· chemical dispersion by a combin�tion of dispersants 
� . . . . 

· · than .. with TSPP alone.

The· result of·the laborator.r>.:tiwestigation indicated ·that the .· 

pigm�nt compo�tion of 25 parts {#1) clay and 75 parts carbona;te·_ex­

hibi ted the necess� B�okfie�� :viscosity and rheology for· purppses . 

. of running a blade _coater .trial. 

Coater Demonstration 

Th� pilofcoater trial :was=' ·��signed in order to compare ,the ultra-

·.. . . , - fixed f'or each different carbonate •. Control or color viscosity was.· 
·. 1···

.
-..

. ... ·. .·.· . 

als�. sought:.' Sin�e the-'viscosi ty of the ·82� colors dictated the 
,, ' 

. 

viscositylevels to be matched, a synthetic thickener (Kelgin Q) was 
I" . . • ,- . 

'f, ., 

necessar.r,;n th�1 formulation of'-thefA.%; a�d;7o'f, solid coatings. · At 

this point an anti .. foaming agent. was .introduced (Beck 144 .. C) into _the 
. -· ' . . . . . . 

coating formuia:tion to.control foam •. · It'·was �lso decided at this'time · 
)?1 �", ·.·� . 

. 

to 'use a (#1) clay with normal brightness ,(Hydrafine). Table II in 

the Ap�ndix shows,the formulations a�d Brookfield viscosities· for , . 
. .·. - . 

'. 
-

the nint:/ coatings tried on: the pilot blade coater. ._ . ' 

. _··. · Since_ the pigment dispersion is of critical importance:in obtain-· 

ing the.proper_ rheology i ot an ultrahigh-solids coating color, the. 

l"ight choice of mixing equipnent is necessar;r. An interesting phen- . ·. · 

omenon is that mechanical kneading. of· a dispersion at high solids and,. 
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th.en diluting", results in a �ower ·adhesive demand than diluti_ng ·to 

final solid� before kn�ading :(�). · For this:reason,:·;�'make· downll of: 

the<trial coating� employed the ·use: of a ·pilot Z-bar mixer (kneader) 
', 

• 
• • • • •• • • ) < ., • 

• 

ind ·the folloWing mixing procedures: · 

· (0 C�atings · hanng solids grea.ter, than 80%.
··•. . . a) Mix .free water .fraction, total clay portion, and· the'.
· . · .:. appropriate amount of carbonate so ·as ,to having a com-

: . -�.sition of· 75%:solids until adequate .dispersion develops.· 
b) Add dispersant. . .. · · ·  • · ·· · · 

· c) Add, one· .. half. the amount ·or pre-weighed latex and the re- .
. . mainder ·or carbonate portion·until··adequate•·.dispersion ·
·· is observed.:-, · ·· · · · · ·· · 

d) Add defoamer and the rest·of the latex and mix until dis­
. persion is· complete. ·. . .

(2.) Coatings having �olids less than 80�. · :- : · . . .. · : .. ·._ . ·.. · ·• · .
: . a) �re .. mix •a' calculated· gross· amount or 2.-5f Kelgin Q �solution .. 

· . in ·a•high' speed mixer. · · · ·..
· b) Mix· .free· water fraction, total. clay . portion, ·and the · .·
. ·. > appropriate amount or .. carbOM:te. so as to having a ccim.. : .

· po·sition or• 75% solids until adequate dispersion develops.·· 
.c) Add' dispersant. 

 
· · 

· 

_. 
. 

d) Add-remainder or CaCO portic,n, (ir necessary). ._
e) .Add the calculated amdun:t of 2.5% Kelgiri 'Q solution. ··
. · (It's important to accourit for the water fraction intro�­
: · du.cad here into overall coating -solids ·calculations.) 
f) Add deroamer and necessary latex� · · ·•-. · . 

-.· After coatings. were mixed,. they'.w�re -processed through coating screens 

and applied to a 45# (JJ00. ft�)- base paper by means �£, a blade coater. : ,
·, . ' . tt:: -': t :' ;'. ·. ··-� . � . ' \ .- . \ ;, :; ' . <" • ' 

• • • 

• • 

•,..., _. • ' •
• 

• 

Coater' speed was limited to j00' fpn
°
·to' ins� adequate drying of .. the 

�· . . ' , ' ' .' ' : : -

igation to hold �oat weig.ht·c�nstant for all.nine c;atings at 10# (JJ00 rt2). 
? �· , . ' 

I • • • ' 

To accomplish this, blade pressure was varried for each coating. In-

. 

. . . . ' � . . . , . . .  ' - . 

ititl iridicatioris 'r�vealed that � minimum coat weight' of.12jl r' (JJOO rt2) .
 • • 

. -��uld ·be ,�complished �t ·24psi �lade :pressure ·£or the highest--so��. ·
- . . ·.· '·.-:: . '_; ... 

coatings. -·. ior _fear of -provokin  exc_essive_ .. blade ··scratching,· a coat . ,.- :
., 

'

. ·• . : weight o:t>12# (3300 ft2) was'.'.sought_:ror· .as\·; ·cons�rit. : Secondly, it : _·

,i·_·::::-:·:::· ·•was·d�termined t�t a maximum c:oatweight·�;,1'0#::cj300.�t2 ) -�olll.d be.-:.. ,. . . . . ... . , ' 
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achieved by the lower solid coatings at a blade p�essure of 1 . psi. 
. . . . . 

F.i.na.lly. it was decided: to ruri blade pressures of 1, 2, and J psL for 

the lower.;.solid coatin�s (64%.:and 70'.t) and bla�e pressures of 20, 22, 

and 24 psi f'or-the higher-solid coatings (80%+). At least coat weight 
. ' 

. 

could be. held constant within the distinct solid ·levels 'this way •. • 

(See Table IIrin Appendix for' co�t weight-blade pre.ssure data.) .. 
. . . 

coatirig Evaiuat1or1 

One sheet sample ha.ving an average coat weight of' 9.5# (JJOO ft2 ) 

for e_ach coating: of' lower solids (64
°
% and 70%) and sheet samples having 

·. an average coat weight .. of' 14.8# .(JJOO ft2 ) for the higher solid coat-.
• - ' ,.J � ; \ 

ings, · were prepared f'or testing. · · Ten 12 !ix12 11 sheets. were .cut. ·for. each

coating sample at �ach solid.s level and s�bjected to four nips_.through . 
 ' 

. a laboratory calender at JO psi� . Each sample sheet. was then tested 
. . 

for brightness, .opacity, ,K&N ink (receptivity), .IGT pick, gloss, and 

�oothness to depict the observed coating p�perties •. 



:·RESULTS 

. The followirig \table:0£· results is:·�rl:ved·�t .by the. calculation 
• • 

,._.. 
: - • , ·: .'.·:: 

• 
•,' 

_· • _,_ 

• 

. • .. ·, <. • .. -: • • • -·· ,·· • '. • , •• •, 

' 

. �-:·hr.an average value· for: the· p�ticularjf�perty.',being tested. 

'TESTING RESULTS . 

. : '.< ... ·· ... /.·:Coat .··(�-•Ave.",> .. '\ .. ; '.. IOT··K&N* · . · .. 
. · · .. ·. -i Solids:Weight'··Part.',Sii�·:Brlght�:�:opac: �Pi.ck ..!!!!L;Smooth. Gloss 

C�W.-*-r:·;·�·.¢ .··.·· 9.05_·_,, ·= J�O(#,l). ,84.0. · 82.7 :170· J; . .5_ . J4." 16�4 
� 

. - ; . !; -, • <: .J ! . ·;·�\ .· ·i ·. . ; ... •, .. -:.· . 

·-i<;ic.w. 70.2·,. 9.s9'.s·�. ·:3.·:o '.. 83.9·:: 82':9·/·i67 j:o.j .· 28>·. ·20j4 .. • 
.. .. 

. · . c.w .. )8o;s . ·--·142'04:· '. 3.:.0. ,,·.:;,,8j:'9_ 84.6.::174: ·19.2.18 :::44.;6· •. ·
. .. ., 

· •C.T.; .>' 64.J . 8.91 · 

. .!'. ·.·. . .. · 
·,.·. ·--.' 

4.·s .- · ·. 82.4_ 82.4 ·:191 32. 1 : 4o ·.· .• •13.:5 ,

. 4.5 j,<,::, 8?.5, •.. ,·�2.5--.185- 30.·1: .. 34.
•'i .. ;��\ � ,., •.. "' t 
4.5 : �.1. 9 . 83.9 J1 � : 17_.9 : ·.· .23. 

·.•. 

'69�9 :·9.33 •.·. :7.0,.. .a2.1 . 81:a 240 -28�9;• J9 . -14�.5.
. . 

83�7 323 1.5.7.· 27: ' .. 33.5. . •' . . . . 
' • • 

' . r • 

. · ·>: 8).4 · ,77 �8 · ,· · 210. 

... * . : . . . . . . ·. . . . ' : . ., . . . ' . :. '., 
. (�_reduction�rJ.ginal bright.i;.K&N bright·./originaLbrighttX 100): . · ... • .• •· 
�·.:. ":-:. :<·.:· ,. · .. ·:· ·--•: 

. . ··.· :,.' ·. . . .. .  ··   
-camel--Wi.te (c.w.) ·
Camel;_Tex (C�T�) .. 
Camel-Carb (c.c.) 

·When ·trying--to, characterize :the:·testing··results/'three -predicting.··.

. ·•. : :��t•r�-�/�Jatif• ot :�°''.cco;ting;baf� j.��/ �;'.�t; (, .... 
. . ,(a.mete.rs· are, th�::percent '.solid�/ coat·: wei�ht, uarid i aver��e· ,pa;ti.cie•:·size'-:· 

.... : �:. ::·, .· · .. .-·
. ""·:�:<�--.r'_ ·,::, :,:_· _, ,: ,>,' ·--� !,·.,.:<,· .· ... '.· ........ •:',,. ,(!\:,, __ ::�----: .. ,, ... �.< :,·:--\ ... ,. .: .. _ _:· ... :··.:'\· :> � '.:/�;·�:· ·,,,:.,:· >. :;} 

. 
'.·· __ . ___ .·;_. . ·' ··:: /'· _·\_,�; ·. 

-:;··, . ...-::: : . : ',:· __ ·, .. ·, .-.::.·>-�<-.
. 
·:- .\./;--

, · .> . : · .... :: .. (!Jf the'··ca,rbe>�te)·•pt• an].ndividual. �oa�ing ·colo_r.•· .::A1f.et.for:t::·�-::gr�ph.; >,: ·. 
'\1��lly.represe�t·.

·
th�:··da�a� tr1�s ·to .pr��ct :the �ene��f e��:cts.:�he ...  � . ' . . . ,, . . •, ; . '' . � - - . .� :._, ... 



,·· :· ,: :'·. independent �rameters'.'"h�ve . on'.:.the. coating ' properties'/ '·Statistical .. 
•• :·· ., r 

' • • I 

' . '\>support or the: re�ult;:��s:;hind��ed' holieve/-: due':to. the· g�ne�a'.tiori .. 
·'.·

·,/.:•,··. · .. ··._,.··' :1'.( <: .·· :·. ·:' .. '.•· · .. · . , .· '··. ·•· · ... '• 
'0£ th�· small--number: 0£,sample·;poi�tf;.,·_ ;Since· only three ·possible sample ., . 

. . . • '• . . ' • •' ,, .. ·, ' l � ; • 
. . . . . . , � • 

. �-" -.-:·.-;--_-� ..... �/:� -'.\· .. ·-.�.\ '\-· :,'" .. :· •·, _:.�1-.... ,-,..-:,."{ \·}·-�·- _ _,:;:-- .. ·. points £or each<coatirig property-were :obtained, \the application· 0£ 
• '. • • ' • �;- ; -!" • • • • • • '-� ' 

' 

.: _:�'tatisticial: method�
)if�;.,r��re:�si��f�ere·;����zin�fre�tive 

-'•:••><••.,,: • • .:'•:•' ,:_._, • ,,,,,-:,,·_<f.:,:-�/••'•:<> "••,•:, .. •• '�-•'.-" .•,:"":/'.'••:.'.1-!::, :; ',�:.,:;• ,t/;,�::-�-••.••
• •f: .. -• •: • •••.,.':';" 

. • �. i � . 

. ·••••�::•:L.i �J.'._i_ .. ·.�,:_;•_,_ n . b�:: si�n_·-.;_._ 'thll{;eithef I)ef;,en1' .1:ds, •· ��•t.
-

:, ; ; .. ..,,.: � . ',' 

o�,:·a�erage'::partioie· size· h��-.;,·�igniticant·et£ecton:brlghtness •. •· 
". ' ·'. " ,: ' . '. ·: . . . ' : . . -- ·,, � � ' . > . . . . . . '. . . 

A, stratitic�tion b;���n--the curve�::fo�. C�mei-Wi��/\����i�T�x. and 
' 

A 

• ; ' 
' '� \ t :: ';, O ,,. ' ' f • ,� 

< " • .. f ; : � ., < ' • 
< • 

' . Camel�C���-i�--���{c�� :b-�c�u-se'�f th�::'�i.r'.r�re��� :1:� brightness .of.:the.·.··. 

,:i���vid��,-��r�:-nat�s _with•·Ca��i--�,��/ha�ing_'the ... hig�:�{:�rightne;��---·•· 
• . . ' - . ";, • • ) - ,, , . 

• 
� 

" ' ' ·,. . . '' i • 
. ' 

• ' ., ' 
. : �. 

, The slightly; '�egative s1�pe o:r:·all_,lin�s -{�s��ially in Figure 2).

shows th�· .. ·r��t .th�t the ba.se sheet' i�·\;�ghter than the coating being . ">
•. ; . ' ' ' . '. : ' ... -� .• 

' 

·:. . : : ' . . '-, - . 
' .. . ,., � . ) � . . 

•. Figw:-esi406 c'hara�terlze- the)depe��ance or' opacity' 011-:the ·solids: . :. • ..... ·.· ;(!:t�i}ttt:::1t.f i:1!el!�]!.td��:rt·:�:: in.
:the'.�C>�d�;�r:a·:colorhas ·lit1;;e':;�ff��-{o�:.opa�ity�: .... · c;trA ��itiv� .. : �-�,: .. · '•,• i ,<.· .. · :_, --�--·. ,.: -.-·: .. -:\ <·' . :-·� ,·;.:f.·.:::·:: ·:_ ; .. : .. -

. 
,. _ _. ' :� ' .. ·.··, ,. ··.,:. ,.:··:;-." .. ,.· _:·, 

linear relationsbip'is'depicted between opacity_and coat weight·sig-

,nifying an.increase. in coa_t· weight ,produces a direct _increase in. opacity. ·.·

,·;). �i holdi�
<

•so].j_�s··cons.tant� F�:-'nega �ive_.:li�e��������la�o� '.is ob- ..
. 
··.' , ,· ,· ..

served··b��e�n �rti.cie: si�·e ';n�,���i�i s�onng
0

:t11ai:::�� {��rea�e_,·in 
' � ,. ', , , , . l 

�.- · ·. ' ·,· t -· ·• ' 

' •• '. < ' .::•·:',, --.,, ,:/
·
.,·,, .,:·· ·: •• 

•

• 
• ,·::'.

·
··� . ,•, ./""._":::.._: .. :··:.<· ... ·'. ·.. ·,•.·. -: 

·.i [' ·-:·.' 

· ,, particle,size· produces-a <decrease· in. opacity •.. This cari be '.attributed
. . . . .- . . . , ,. . 

' .. �: '" � �.-. . \ ' .. . 
. . 

... -. .; 

·. ·-., .,.· 

the. dec"reas·e in ·overalFpigment ·surface ,�rea--as the 
. : • · .. •. . . ·.'' \ • . ,, '-:• ._,' ·> ·• . . �r � • • ,,, 



FIGURE .1-DEPENfi~NCE OF BRIGHTNESS ON SOLIDS LEVEL 
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FIGURE 2-DEPENDANCE·OF BRIGHTNESS-ON-COAT WEIGHT 
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FIGURE 3-mPENDANCE OF BRIGHTNESS ON AVE. PARTICLE SIZE 
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FIGURE 4-DEPENDANCE OF OPACITY ON SOLIDS LEVEL· , ·. 
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FIG~RE 5-DEPENDANCE OF OPACITY ON COAT WEIGHT 
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FIGURE 6-DEPENDANCE OF OPACITY ON AVE. PARTICLE SIZE . 
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. Figures 7-9 demonstrate the dependanc_e· of pick 'strength· on percent
; ' � : 

solici�,, coat· weig�t,· and the particle size of a coating •. By 'comparing.· ·· 
' . l , ,!, , . . .'· ·' - . . . - .. , . .·. , , . , .· . '. • , .. : . - .. \' . . .- , : . , • .. F.1.gure ?._with Figure.8/it:can be seen that:<both·coat.weight·and per-: 

�ent. �ol.i.ds·: �ve� nearly:equal'.,:_
positive. �ti�ct�:on�pick. ···-•Figure ·9• shows 

_; . . ·, ·., ·,, ·, . . .-· . . . . , .. · ... '· .. .  ·,·, ... " ... , ·: . :a �efinite positive' correlatibn between partic:(e,'size and pick-sig�. · . 
. '• . .. ,. .· -··- . . . ' -.. "'_- . . ,·. -: '.,, ,.,·.. ' 

By :increasing the :·solids· content, coa_t -Weight-�- and:·pigril�nt· particle : · .. 

·••siz.e of_'a_coating�:'greater··.pick-strength·develops·due··to<the minimi-
" ... <· .. , '.- .. , . ; � '. r. . . . . 

'· .' .: ·_. __ .: 
. . ..� .• ' . ,� .' . :: . . . 

.
, __ ::·'. : .. '. ' 

,: zation 0£ binder migration ·arid ·therefore• iowe-�i�gadhesiveidemand. :: · . . . · -. . . ·, . . . . '· -· . .  ' . . - .'-·• . , .. 

/:_The ink receptivity of a'._coating i� generally--sensitive·to the.· 

.·. •: ·toilo�� factors�" > c:1) \ie 'J�(nl. or adhes�ie :p��ent �1A:�he: coating�; ' 
,� , �• . ' •,; � I • ••" /, : 

0

".(�, .. � -r.:.:\'-. .. :t,•; ', ,:�. • <·-,,, ' ',., '• .�•.< ·,., . •. 

(Excessiv� pe�et�ation ;of; adhesive :into, the base ·sto'ck. duri�g �oating ; · 

'• ' .:sb>w� an-.incre�-se
0

i�-;i��: ;�c���-�i;.,·}.c{,''Th�:particl� �ize ani: ·•' .·· 

,, · . type or: pigme�ti '_\To�'.:ti�er isi�e�\ g�ades , c�1rbori�tes >. 'usually ·have
; ' . . - - . '' . . 

·
··.-- ,.·' , .:-

· . ,: ,,_· , : - . :,. ' ·. . ., :•. ,. . ',.. .. 
•._ 
.. - . . . . ·. ·' ' : / . 

be_tt�r 'ink �captivity�) ' ' 
,-'• ,;• •. ,w J ,• • •' • 

F.1.gures '10-12
'.

'�how:the �rrect or increasing- ,the ·solids ·content, 
. · ,·: / . . _ . :_.':' 

.. \ .,: ·:: / · 1 ·.:· /·"···: 1 . -':. ..... : ,,.-.. . • . . .·,_ �·.:· _· - ':· .. :, ,'.' · .-

.. '.,:coat. weight, and 'a;etage �r�icl�,:si'z�\,r,·the' pigmefrteci c.��tirigs; ·:on •. 

·•_-\nk.receptivity�-:-,:���i-E3�'. �o-�di�\- �oth -e���it·neg�ii;e:·relat�on-·•·' - . • ·., - -: ; ' � - .· .. , . . . ._ . . < '" ·. . ..
. , : ·. '·, ,· '� �' : .-' '; .. '". --· - •• ' . . -: .. 

' ship� ;b�t�een,solids\:Content\:��d ·coat.,weight. with·irik.·receptivity: 
__ ,, ·-�•:'· .· �-.-_;.,_·:>""_\_}�\.-:' � :.•:, ,-:-:-: •.. \ •. ��\.::�:··,1�·' ,,' ' ·. \ ,.• .> •" 

·.' -.:. ' .-,, ' 

•• _The ;reason b�:ing �hat by, increasiilg the solids fractiO!}; Of: a 'COating, 

:less water is availa.bi�' ·for penetration into the ·subs.trate:·thereby .. ; >' 
· i J,ea:,;:�··�fe · �s;.v,,ii{ J.e ...• �atil>g:�.wb1�11:de��,.,�fi1ie,•·1n1<{· •. •.·.·

.t::rtz:[ri:�:1:�J::ii::1:;::tit!i::�tt�· 
: ��siv� ;�lss}

ii
� ,t

o 
tra:�1 � ���h. �: �ase · �tc>•ki ��\11'8.1f
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·: proves that there·1�
0

'.little :Jrr�c� '.�r>the· average <parti�le rize_ on·
. '. ' ' . "', ·'. .. . . '·. . ., . � ;- . . ; ' . •, ' ·-

'
.' . . . 

·· the·i.nk riK:eptivity o:f the ·nirie•diffe�ent�coatitigs •. ·._· There is. also ..
� . ' . .. • .. -,, ·; 

.· an. excellent demonstr��on of- theineg;ti ve �£feet of increasing the 
... · . .  _.· .... //'-. \">:• .. ·•·:-·· ·. •,·.•:::·:-(>:_·: : .. ,, ·_ .. ··· ... > .. . . . -' solids content. (?n: ink receptivity, gre_a tl:y signifying a reduction .. . 

-� -· .,i 
' /.: __ ·. � .. :.:_:�.' -� >··;

'. 
,; .· -,.\··-:. :-:.;,:'. -: .:-(•·\ } ... _ ..,,\ .. ·: . .'' ,·- .· ·\ ! ·  . . •. �:.:_' 

.. in·binder· migration� . ' ' '. ., ·. 
' . ·' ' .•, 

F.i.gves 13..;15 depict d�he effects of-1.nc'reasing;th;::pt!�ent solids, • ·• • > e • • .- • , '.·, >- • • , • 
-1 ' • • " . >�· � ,• ; ' , 

• J • � \ .2• ::•:" t_, i,
t, • l [ � •, ". �• "'-

;, s 
• • • � •• >- • 

coat w:eight, and average ;particle ·_size .. on :·smoothness,.·-- F.i.gure · 13 shows 
:··.· ":: . ,,·· .. · ::-. ·•-; ' . ..: ' ' 

• :.improvement·:in ·smoothness·withincreased·solids•·content··(better•.pacld,.ng,

. . . : : 

by.i.ncrea.sing:-the-.a.verage particle size-ot the pigmented ·coatings� 
' • • ' ' .' 

• 
' > • •• 

' •• • •• • • ·, '·:' • • •
• 

,. ' • • ' • ' • ,.. ' • 

·. Gloss)

F.i.gtires_:•16-�B,show the ·etrectsi�fi.ncreasi.ng th� ·solids ·content, 

·- ... coat:;eight�· a.tlli �v�;age·�particle si�� -�n .:the ·developed "gloss •. Sirice :
·. ·. - .. . ,, ·' . :.', . · · .  . . . - - - .... -, . 

·, ··:: ·: 

gloss is. a:measure ot·optical smoothness·,·. the'diagramed:gloss·curves .· 

· .• duced by ari· increase in the""perc�nt·,solids and :coat<weight,while an.. . - . , - ,. ·. , , 

.· incre�se·,.in ·:t}le.averag�- p�rticle ·,size or ·carbonate/ reduc�·s-:gloss�'.::-
• S V < ,', • • • • • ,:• ' •  0 

ative�·1ow '.:as expected, •due·toithe'.bigh percentage of.calcium carb,:_; .. 
. . .. " ,'.' · .. · ' . . 

' '
.
. .. 

. . . ·: ,. 



(I) 
U') 

~ a-. 

C). 

a 

.. u.Jt0 ·z,...,· 
F 
8 
s: 
V>~ 
A 
..;...J 

.LJJ ...... 
LL. 

lt~ 
:c 
U') 

d" 
N 

~:.· 

(0 - a 9 

FIGURE 14-DEPENDANCE OF SMOOTHNESS ON COAT WEIGHT. 

* 

,._, .,.: 

··+ c.~. 
x c--r. 

·: . . ' .~ 

*···c.c.· 

10 11 
COAT·WEIGHT 

:12·· 
(#/3300 

13 . '·,·11.1, 
.SQ~ FT.'·) 

,,,,,.. . ...._,,_~-·,··•->o 

*'. 

·:·16 

N 

'° 



-

~· 

C) 
ct' . 

. I 
U) 
(J') . 

w~ :z . :c . ,-... 
C) 
C) 
s: 
(l)N ..,, 
A _,. 
lJJ ,...... .·. 

LL 
LL.Cl> 
l..a.JN I ::c 
(J') 

. d" 
N 

. C) 
N 

FIGURE 1.5-DEPENDANCE OF SMOOTHNESS ON AVE. PARTICLE SIZE 
•. 

+ 

--- )G 
. ~ . ~ 

~)4. 

.+ ,4% SOt.lbS 
. . .. . \..) .. 

. . . . 0 

-~ 70% SOL•l:bS . 

* S2o/o SO,Ll~S 

co .•. - _,__ _______________________________ __, _________ , 
· a- 4 s~ . .6 

"AVE. PART. SIZE C~) 



...:i 

§ a 
. tj 
0 C

l) 

--~
 

C
/l. 

C
/l 

. 

I 
9 0 

t 
: 

I: 
rz. . 

l 
0 rz:l 
0 ~ z re ~
 I 

'° .... ~
 

8 
t 

·. &? 
f ,, ' l f 

"
"
 ., 

~
 

•'•., 

Zh 

31. 

•· 
. ,, 

. 
u 

u 
.:+:.)< 

.. 
/ 

N
 

CD 

0 CD 

(0 

" lf L 
Q

 
..... 

~
_

J 
.·O

 
ti) 

~
 

-N
. 

" 0 

" a, 
(0 



.. lD 
... 

. , 

:-i->~-
• 

.u
 

::t 
. 

;ti. 
•· 

\J 
... 

V
 

.. 

" 
··•+ 

~
 -~1t 

• 
r la. I 

a 
~

ll) 

0 0 
'M

 
't4l 
·, 
~* V

 

.... :r. (!J 
........ 
... w

 
.. ::J .. 

~
 

<
( 

0 
··-u 
0 

·.J ... 

ZtJ 
1>£ 

0£ 
9Z 

ZZ 
Co SL) 

S5019 ~31NnH . 



,..... 
0 

'Ct' 
,.,, 

Lil 
� 

�o 
en

""

U) 
0 
_J 
(!) 

.co 

. 
ffi

N 

1-
z 
::::, 

:r:� 

AVE. 

. . 

:4--:,� 0/o· SOLlt:>S

;o 
0/o so1.-1b� 

gz.
4t

/4 

s 

" 
. 

··•sol-I bS

)4 



CONCilJSIONS 

· .. 1. •. Ultrahigh-solid coati.ngs··wi:th ·the �proper ·r�e()logy.· rcir. use· on ·a

.•. b�de.· coate� · are\·�_ssible -� th:.;a· minimwn amo�t. �£.b�ad� · s·cratch--� ·, :, ' . . . . . . . 

:. ; <ing:i_nvoived. 

~ · . .  · -.�nae;:migrati�n: �s:: �p��t1tl.i ��red: by using . a� ,ultrahigh� : 

J. Water retention '.;�rj"an. ultrahigh.:.solids coa:ting is possible without
. . - . :' , ,.• . ' 

. the•'ai.d or a eydro�olloid.-::' 

,' :, :4. ;·C:T���-�- pn,blem/in ::ibt�rrl.rig_•lo�-c�a�::�eight� ···•(less··thari-1?#// ;'.

:JJ06 �2) wh�n-·usini)an ultrahi�h�s�lids·:·coatirig.·

5. ::, Theiincorporl:i'.u.on ot·•half the 'wa�r :�ssoeiated �th the;·latex .·
' 

.in ;�he dispersion:or the·pigment, app���n�)j .did. not :decrease .

. i}"(shear) ihe adhesive; potJnti�I-or·_thf-1.atex.:, .· 
.. . . _.._ .. . 

.. . .  ,· . . .  ' : .. , 

6.- Ultrahi.gh.-solid:c�ating�-�(cJnta:fni�g··clay:anci:harbcmate)··yi�J:d, 

.. -� �DY,
\iesir;�1e:··filli:�e� q�::iities':suc� as� · b�ghtne:ss�-•�paciti�. ··

·pick str,ength, .. inkirecepti.tlty, aridsmoothriess, but� sustain 

rela�ve:cy poor;g'1.0'1�i •. , 
• " - • : • ·.' > • ,, ·- ,- ••• •• ,.'' :::: .. 



•·· SUGGESTIONS FOR. FURTHER WORK
• > 

' 
• 

·.1.· �rime�tatitiri;withother· cl�;to·:c·�rbori�te::�atios and ditfere�t
 .   

_latices whi.le'.ob��rving the rlie�logicai as:well as n.nishedcoat... 

/1ng-:p��rti��>��11C�d. 
. .. ·.. . . . . . ·. 

: • •' • C '•' ,• � • > ,• •• '• 

' ... : 2�·: :Expanded· study:,:or _increased�·coatJ,:-: speecls:"on :the::rheological:. 
··•-·���-r�es? or an ··:itrahigh-so��s.·coa�ng·:at t�e blade.tip.

-J� Attempt to··detemine"the· �nimum amount-of drying:·needed· for an

·:ultrahi.g�solids coating as compared to ·a _.typicaFcommercial.

coating : s�llds •. ·

. 4· •. · 'StudT'variat.i.ons·necessar.v in·the calendering··operations··ot ultra.:. 

high-so:ti�': c�atings' (containing c,lay''. and :car1?onate.) with t� '

purpose or illlproving gloss_.> 
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Clay (�ts)' 
. . , C 

. Caco3 · (parts)

TSPP/C�l.1!,on-T 
. (25 pts/75 pts) 

' '  '. '** ' · Kelgin � ..
·. latex (.48'1,)(parts)

(Dow 64o) 
' -- ,:-· 

h·· 

De foamer 
2 

(ml) 
! 

. 

Water (par�s) 

.Calculated 
Solids level 

'i ' ' 
Bkfd. Vis;. (cps) 
#5 spindle @100 rpn . 

Determi�ed 
Solids Level 

',' 

TABLE II 

* 
COATER TRIAL COATING FOR.lfilLATIONS 

Camel-Wi te Camel-Tex 

25 25 25 25 25 

75 75 75 75 75 

· 0�3'1, . 0.3'1, . 0.3% o.J'!, 0.J'f,

o.sa% 0.28'1, o.68% 0.38'1, ·.

12 12 12 12 12 

2 ·2 ·2 2 2 

63 48 '28 '6J,, 48 
., 

�% 70'1, ,' 80% .�1,. · 70'1,

1178 1102 ·•968. 1677 1838 

�-4% 70.2'1, _.80.8'1, �-3% 70��'1, 

*All caiculations based on 100 pa�ts dry.pigment.
**Experimenta� d�termined values.
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TABLE III 

COAT WEIGHT.IETERMINED BY BLADE PRESSURE VARIATION 
' . 

• ' ' * .
Carbonate . .Solids � Blade Pressure••·· 
< Type J&yel 

c;w. 0-J.'I, 

c.w. ; .'70c/,

c.w.

C�T. 

c.c.'

c.c.

r �C#el-\iite.' (c.W.) 
,. •.Cain.el-Tex. (C,T.). 

Camel.;.Carb. (Q.C.) 

. l "/ 1 ; 

' .  

·--�

(ps1> 

1 
2 
J 

1 
2 

<J. 

1.·
2
J 

'• , 

•' ' , , , 

.·20 
22'· 
24 

.1 
2 
3 

1·. 
2 
:r 

r-:. 

I .

.. 

Coat Weight 
(#/JJ00 rt2 ) 

•. 14.04 
·.1J.4J ,.
12.11;

•.·. 10.51
a.91
8�00

11.49 
9�71 
.9.0:i 

·16�32.•'
15.77
12�41·.•

· '

10.96
9.91
8�40

. 12.82 
10�72 
9.33. ,• 

16.52 
.. 

16 .. 40 
14.�72·
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FIGURE-2J~•HERCULES HIGH SHEAR\RHEOGRAMS · FOR COATINGS, :. 
INVOLVING. CAMEL-WITE,Ilf COAT.ER DEMONSTRATION . , . 
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FIGURE-24--HERCULES HIGH: SHEAR .:RHEOGRA}!S . FOR COATI~GS. 

INVOLVING CAMEL-TEX IN• COATER.DEMONSTRATION 
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FiouRE-2 s--HERCuLEs HIGH. sHEKa 'IUIEOGRAMs ·:: FOa:· coATINas 
·. INVOLVING CAMEL-CARBIN' COATER'.DEMQN_STRATION . 
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.. SPECIFIC QUANTITIES' :'ASSOCIATED· WITH 
'/CURVE'S A•O INiF.I:GURE.S,�?2�25 . :: . 

... Pa�ts,·�iay/ :' 
· parts:: carb •. 

20/80 

·-},iot6b
'.

·
.,., -•", --· .. 

cc.w/@75% :T��-1!>:
.(c�w.· @75%,±.s'l)\f\ ..

. .:.,�:, ;: ·y 

cc.w,; ·@75f, T.s�1:-
.. (C.��- -�51,·T�s.))\/:. ,. ' ',, 

,••· :, ,;._ 

· ...• (C.W. @75% T}s�·r/:,J;,. . ' 
: .•. ',' �. >'... ·; .·. 

0/20 '(c.w:--@75% 1<s;f'.·,_:: '.::· 3898 ,' 
.,:;;;:5•·., ·cq·.w. �-4�\,�s-.);:,' ·< .. - :.:1_.1 78 
:, .. i• .. : ;(C�W. :®?o.��,'.-T.s�f�: 

., " ,' 
'. •. . •. ' ; ·. •,· ·' ' �

) 

'·.; .·. �; '� . .  

2s11s · ·.: _, ·cc.w� ®8o.a% T;s�:>,:: __ . ·,-c�·.:968:::· 

> :,;�:-�;,��··•· .. ·· ,•(C.T.: @64.)% .;2s:::,::_•-:_: >/'.;/H:16� .. ;;· ·'i
·,· - .. :•.j ·-.· . _. . .... , - ::.-:--.-,_ ·,, __ .. : ·, -.. '° :-_\:/:.-,r::. �·- .. -_ . 
25/75. ,: (c.T. @70·.9%.,:T;s,;)', .:,, ... ·· ·1838 · ·· · .. .-- ��\-)_ .. · • .. r· �--.·� \ -·· .>·r�::;·\-� .. /::,.._,- · • -,, _, ·i•.� · >, · ·_.·i:.�:./- ::_• · · ...._ 

·L' '' ' A <·2sh:
i

·: :cc.T�•-,@82.1f,T.s.-) ,.._ ,;;.''/1!f.Si 

..... �):}:2-;17�C_.::. · <c.c_.··��f�/rr�s.t. -··:';·�·}\$24::,_::· 
··\25/75(··, ,.•\c·:c;:-@69.9�:Tl� .. -;-:.r· '1686
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