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'ABSTRACT

‘Ultrahigh-solid coating colors were mixed contaiﬁing'(#1) clay,
‘ th‘ree' different ground calcium carbonates of ‘varying-particle size,
.and -a styrefie-butadiens-latex as a sole binder. The ‘resulting -colors,
demonstrated prgpe‘r‘coatiiigfl rheology . and wzi;re"app],ied to a base 1papé;- .
by mea@s of a blade ‘coater.:" The;:éég.ted papef was jthén\eyrfa}.ua‘té.d ~for
- the physical properties prbdﬁded. Vo

An effective control of -binder migration and water retention -
without the aid of a hydrocolloid was indicated by tests made on the
_coated paper. The paper coated with the:ultrahighesolid coating -
‘colors ‘also depicted desirable finished properties of brightness,
obacify, pick strength, ink receptivity; and smoothness, but lacked
high gloss;‘f
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INTRODUCTION

- The percent of solid matter present in a coating color has become
“an item of extreme importance since ‘the introduction of machine coat=
o ing Conventional coat:.ng teminology, classiﬁ.es coating colors A
f’ as being either a high-so]ids mixture or- low-solids mixture. 'I’he
. generally assigﬁed*ranges are '30%50% -solids for low-solid coating
colors and 50%-70% goiids'ffér *\ﬂigh-solid coating colo;"s.' A new ‘term
‘1s i‘J.nding its way into the coating industry, that being- the advent
of ultrah:lgh—solid coatlng colors, ° Ultrahigh-sohd coating colors
“have a solids cq’npe’pttin excess of 70%, |

Until recently, thé solids limitation'from a rheological stand-
f point is probably in the neighborhood of 67% solids (1). It is the
purpose oi‘ this 1nvestigat10n to pursue the possibility of obtaining
runnable ultrah:.gp-so]id coating colors with desired finishedrproper-



 HISTORICAL BACKGROUND

Paper coating has been a part of the paper industry since 1875 (2). -
Most pigmented coated pabers’arevused in printing due to the demand -
for better. printing surfaeee;‘fMineral coatings are generallj applied’
to paper for one or ane6@binati6ﬁ”bf£the feilowing reasons: (1) to
imbart a smoothjan& réeéptive'surfaee‘fbr!pr;nting.m(z) to mask or
change the color of the raw stock, and (3) to impart opacity (3).
Coated paper has also aided in the control of such properties of the
 paper surface as ihktabserbeaey; ink‘réeeptivity; smoothness, gloss,
and brightness.’ h

The two major ingredients of any coating formula are the adhesive
‘and tﬁe'pigmeﬁt. Gomme;éiaifeeatiné”fbrﬁﬁias also contain a mumber - -
of minor materials such as: antifoaming agents, dispersants, viscosity
-modifiers, and dyestuffs to achieve;favorabie‘ceat;pg properties,
The dry pigment, adhesive, and other desired constituents are added -
to wafer&and an aqﬁeeue‘coating‘sﬁspenSion’is‘formed;:;ihe water=
~adhesive fluid acts as a lubricant between pigment particles, and
enables them to slide over each other much more easily than would be
possible if they were dry (&). The amount of water added to the coating
mixture obviously controls the particular percent solids of that mix-
'ture._ Increasing the solids content of a coating color by means of‘
decrea31ng the available water will definitely alter the color s flow
j‘properties. The maaor drawback of fbrmulatang ultrahzgh-solid coating : .
celors is obtaaning sultable flow properties or rheology necessary

fbr appllcation of the coating to the base stocks Unlees~the coatihg‘

"*zmixture has the proper rheology. 1mproper trans£Er will result making



the mixture undesirable for application. (

Theuuse of coatingstcontainiﬁv'greateffthan:70% solids«by weight
has been considered impractical because they could not be pumped or
‘uniformly spread due to the dllatant characteristics of such high
- s0lids composition (5). The term,dilatancy_(es defined by Reynolds)
‘describes the increase in void volume-which results when a closely
Apeckedfassemblege of:particles‘is sﬁbjected to sheer (6).' In a di=

latant systen, thc dispersed particles and the: liquid are in such
‘close balance that,there'is begelj egeggh}liqhid;to fill the voidse

‘ When'flcw is iﬁitiated.vthe void velumeaisrsiightly increased, thereby -
' creating,a-partial dnyneés which increases the resistance to flow ().
It is the resistance to flow which makes a dilatant coating color
unacceptable fbr use in the coat;ng application. process.
~In terms of the previous discussion the practicality of an ultra-

high~soiiqshcqating color is dependent on avoiding a rheologicaifdi-‘
lataqticonditieﬂ.‘;' How is this done? -A careful selection of pj.gments
and adhesive is important since the flow properties of highésoiid
coetingsjare~governed by the viscosity and rhéclcgical-properties
of the adhesive and pigment system. - When making a pigment‘selection
fbr;rheologicei1pufposes, several pigment ccaracteristics afe“cohsidei
ered. These factors are: (f)lpafticle sise eﬁd'shApe, (2) ﬁert}cle
'weterudemend, (3) particle adhesive demand, (4) pigment viscosity -
"charactehistice,: It is the belief of this investigator that a pigment
system consis tiﬁg of e"ccmbinaticn of a small (#1) clay ﬁZrticle7aﬁd'
a larger, substantially spher1ca1, ground Calclum Carbonate particle
" ‘meet - the necessany pdgment specificat;ons. Theoretically;:the small

- clay partacle together with the (hard) 1arger, spherical Calcium Car~A



bonate particle should provide an additional particle lubrication
effect to lower the inherent coating mixture visco:ﬁ.ty and reduce
the possibility of dilatancy.

- The small particle size éiay. was also chosen because of its low
‘hydration capacity which will produce a more- fluid dispersion’ than
clays of larger particle size. I"t’also‘ ha)s a moderate adhesive demand
and the ability to impart: giosis on the :Mﬁ..:.iished paper. The ground
Calcium Carbonate was Choseq bsgause’ of its comparatively low water
and adhesive déainand and its abiiity to increase ink receptivity.

The adhesive of a coating xfhg&ture_'.ejcexfts a profound influence
on the properties of the ‘final coated paper. - The functions of ‘the
adhesive in p:.gment coatings are as follows. (1).to serve as a carrie;"
for the pigment, (2) to impart the required rheolog:.cal behavior and
water (and adhesive) retention to the coating mixture, (3) to bond
‘the pigment particles together in the dried coating and to bond the
‘pigment to ‘the base:stock, (&) to control the absorption of printing
ink during printing of the paper (§_). * The selectlon of a styrene-
butadiene: latex a"s a sole binder ﬁas made because of its appropriate
viscosity and low water demand.

When formulating an ultrahigh-Soli&s coating cslor or any coating -
mixture, two other important -factors must also be given ample conside-
eration. These factors being the coating's ability to retain water
and the mixi.indzation‘ of binder xiiigration. Since the binder level =
and thusi& water content of an. ultrahigh-solids mixture is low, the

" ‘ability of the coating to _'retain_water is critical as.weoll as to}"'_

' achieve the maximum adhesion of the binder by reducing its migration,

‘Water retention is the ability of the coating color to bind the



aqueous’ component wihtin the: mixture. and not release it too rapidly

to the base paper. . "With the increase of the Tfproportior'i of latex in

_a paper coating, fﬁe water hoidiné: i).oweriof a coating is decreased.
The reason being the synthetic. latex particle is hydrophobic- and ‘rather
than. 'holding! the, water in the coating color, allows it to drain -
away into the paﬁér-subsera'te (9)s" . This coﬁdition of rapidly re-

* leasing water into the base stack must be avoided because of the-quick
increase in soii&é of the coating color at the point of application
Since the soﬁds‘portion of an ultrahigh;soiids'coaﬁng color-is al-
ready near. the critical point, any ‘sudden increase in so]ids can induce
'dllataney. 'Often the addition of a synthetic thickner (lvdrocolloid)
such as sodim~a1ginate,‘ carboxymethyl celluloae. or methyl cellulose '
: is‘iein'ploye»d to increase the water reterif,ion of_e;fcoaiing mixture-(10). -

. These hydrocolloids being hydrophilic attract water molecules.thus

containing them within the coating color.

- Adhesive retention is another desired coating color property related - -
‘to water retention. The lack of adhesive retention within the coating '
color induces a phenomenon known as binder migration, : ‘fBihdeerigraﬁioh '
-iees}senﬁiain;fche selective movement of an adhesive through a pig-

: rxenteo (coa;tiAné. The 'small adhesive particles in relation to the larger

‘pigment particles tend to be redistributed during the apphcation and

drying -of the paper cOatihé._ There is a comuonly accepted theory that

“ binder migration follows the same pattern as water flow within the
pigmented coating before the coat:.ng loses enough water: to sohdify (11) w

The significance of.inigration is well established., With insufficient

Whereas excessive binder migretion weakens the finished coating layer (12). |



A few "cures" for binder migret{on ;ne: (1). type of binder used,
.(g)‘mnitiple,eoateg?(B)‘prdpen egntroi of drying variables, and (4)
higher coating solids. "

. The ability to obtain ultrahign¥solids in a coating mixture could
afford many desirable opperability and finished coating qualities.
These des1red properties are:

(1) A decrease in the amount of drying required due to the lower
quantity of water present in the: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 potentialiincrease in machine speed can be utilized and
_ . therefore an increase in-production.

-(3) An improvement in water retention 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 necessaxy 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 ultfehigh-solid coating colors a

few disadvantages are- seent

(1) Possiblity of a "poor" rheology and the associated pumping
- and metering problems.

(2) There might also be a loss of the ability to obtain low coat
weights.



EXPERIMENTAL DESIGN

This investigation was subdivided into three main areas of ap-
proaching the problen of obtaining a runnable ultrahigh-solids coating
color. First, a laboratory search for the proper pigment system,
dispersant, and adhesive was made, Ebcperiment'ation with the weight
percentage of. pigment blends and the develoixnent of viscosity curves '
was 'vsong\ht-';iith intention of finding optimum rheological properties.
Second,,the design and.execution of a pilot coater trial with emphasis
on developing a: prooedure -for the proper "make down" of an ultrahigh-
solids coating color. - Finally, testing of the coated paper to evaluate
the finished properties found.

Laboratory Search

Previous work done by Smith 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 ﬁ.nely divided pigment and coating binder, said coarse .
ground pu.gment comprising i‘rom 25 to 90 per: cent of the total pigment
content with the finely divided pigment comprising the remainder of
the pigment composition (13). ‘Selection of three different ground
Calcium Carbonates of various particle sizes was made along with a
small particle (#1) clay. The" (#1) clay was of high G.E. brightness |
(90) with 92% of the particles having a size less than 2/ with an

: averageiparticle-size' of 0. SiLe The finest carbonate had particles
'wrth 36% 1ess than 2/-4. and an average particle size of 3.0/4. The_in-
temediate ca.rbonate had partioles with 26% 1e..s than 2/t and an

particle size of 4, ju. The coarsest carbonate had particles with



22% less than 2H and an average particle size of 7.04. All carbonates
are sold by Hafry T;5Céﬁpe11 Sons!Co.. as Camel-Wite (jinest), Camel-
Tex (intefﬁediafé),-ahdsCamél;Carb-(coarseéi). A styrene-butadiene
latex (Dow 640) was chosen because of its viscosity characteristics
_and particular particle size. Initially is was assumed that the dise
persion of the clay- fraction of the coating color would dictate whether
or not dilatancy would result. ‘For this reason, Tetrasodium pyro-
phosphate (TSPP) was chosen as a pigment dispersant. .

The fbll@wihg coating formulation was then applied:

Water (Amount neédedﬁtd'aéhieve'
desired solids level.)
Clay - ___
L ~ _-=<= 100 parts
CaCo, -~
3
TSPP 0.3%

Latex («48%) 12 parts

the only.varigtions imposed were-that of using the threevdifferent
carbonates, changihg\the percent ratio of clay to carbonate, and the
amount of any additional water needed as dictated by the solids level
desired.

Coating cblprs’ﬁitﬁ éblid levels of 70%, 75%, 80%, and 82% were
- prepared with~thé.use of a laboratory-disperéator (high speed cowles
type mixer). Viscosity curves for the differeﬁt:carbonate?pérticles
were ‘developed by holding the specific solids level constant and vary-
iﬁg the clay to carbonate ratio. Visqosity was measurgdfwith the aid
“of a Brookfield viscdmeter (@ 100. rpm) and a Hercules highishear rheo

gram was mgdejngeach~individual coating. (The viscosity curves de=

At this time, a weight percent combination of TSPP and CalgonaT



(Sodium: Hexametaphosphate) 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-proportion of the pigment composition,

a reduction in color viscosity resulted. This“system thereby indi-
cating better chemical dispersion by a combination of dispersants

- than with TSPP alone.

The result of the laboratorjﬁ"ihvestigati,on indicated that the -
pigmént compooition of 25 parts (#1) clay and 75 parts carbonate exe
hibited the necessax;.;r szookfiéJ:q viscosity and rheology for purposes .
of running a blade coater trial,

‘Coater Demonstra.tion o . o
| ‘I'he pilot coater tnal was deslgned in order to compare the ultra-
_high-solid coa’cing colors wi.th coating mixtures of typ:.cal oommercial
“solids. : "For this reason. the solid 1evels of 64%, 70% and 82% were i
- fixed for each'dzn,'fnferont,' carbonate, .Control of color ‘viscosity was
also sought. " Since the viscosity of the-82% colors dictated the
Viscosi‘!l;yﬁ _llevels to be matched, a synthetic thickener (Kelgin Q) was
necessavlr(y;:,’l_.n the formulation of the 64% and’ 70% solid coatings. - At
this point an anti-foaming agent was introduced (Beck 144-C) into the
coating formulata.on to control foam, It'was also decided at this" time-
to use a (#1) clay with normal brightness -(Hydrafine). Table II in
the Appéndix shows. the formulations _apd Brookfield viscosities for
the nine coatings tried on the pilot blade coater.

. Since the pigment dispersion is of critical importance in obtain-.
ing the proper rheology of an ultrahigh-solids coating color, the .
right choice of mixing equipment is necessary. An interesting phen. .

omenon is that mechanical kneading. of a dispersion at high solids and .’



10

then diluting, results in a lower ‘adhesive demand than diluting to
final solids before lneading -(14).  For this reason,-'make down" of
the trial coat‘inge employed the;use}of'; a pilot Z-bar mixer (kneader)
and ‘the following mixing procedures:

~ (1) Coatings having solids greater than 80%.

S a) Mix free water fraction,; total clay portion, and:the:
.-appropriate amount of carbonate so as to having a coms
‘position of 75% solids until adequate _dispersion develops.

b) Add dispersant.

‘c) Add one-half the amount of pre-weighed latex and the re-
. mainder of 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 solids less than 804,
: a) Pre-mix a calculated gross ‘amount of 2.5% Kelg:m Q solut:.on :
. in‘a-high' speed mixer. =
'b) Mix free water fraction, total clay portionm, -and the -
. .appropriate amount of carbonate so as to having a CcOme

position of 75% solids until adequate dispersion develops.
.¢) Add dispersant. :

d) Add remainder of CaCO portn.on (if necessary). .
e) Add the calculated amgunt of. 2.5% Kelgin 'Q solution, -
(It's important to account for the water fraction intro-
.~ duced here into overall coating solids calculations.)
£) Add defoamer and necessary latex. :
- After coatings were mixed, theyi wereprocessed through coating screens
and apphed to a 45# (3300 ftz) base paper by means of a. blade coater. .

Goater speed was lmited to 500 i‘pm to insure adequate drying of the

igation to hold coat wei’g'ht‘constant for all nine c;atings at 10# (3300 ft2),
To accomplish this, blade pressure was varried for each coating. In
itial indications revealed that a minimum coat weight of 12# (3300 ft2)
’ 'could be accompla.shed at 2lpsi. blade ‘pressure -for the highest solid

coatings. For fear of provold.n excessive ‘blade scratching, a coat .-

. weight of" 12# (3300 £t2) was scught for as a constant. Secondly. it

. was determined that a maximum coat weight oi‘ 10# (3300 ftz) could be



.1

‘achieved by the lower soli& coatings at a blade p?essure of 1 psi.
Finally it was decided to run blade pressures of 1, 2, and 3 psi. for
the lower-solid éoafinés (64%.and 70%) and blade pressures of 20, 22,
and 24 psi for the higher-solid coatings (80%+). At least coat wéight
could be held constant within the distinct solid levels this way.
(See Table III in Appendix fbf'coét welght-blade preésure data.)"
Goating Evaluation

One sheet sample having an average coat weight of 9.5F (3300 £tZ)
for each coating?of lower solids &64% and 70%) and sheet samples having
. an average coat weight of 1h:§f.(3390 £t2) for the higher solid coate
ings, were prepared for testing.“Ten 1241x12" sheets were cut for each
coating sample at each solids level and sﬁbjected to four nips;through
'a laboratory calender at 30 psi. ‘anh sample sheet was then tested
for brightness, opacity, K& ink (receptivity), IGT pick, gloss, and
smoothness to deplct the observed coating properties. .



" RESULTS

.The following table of results is arrived at by the calculation

e of an average value for:the- particular property being tested.

IGT Fo AR
: ~Pick Ink Smooth. Glosef~ -

', (% reduction—original bright.—K&N bright./original bright. X 100) -
** CamplWite (c.w.)
Camel-Tex (C.T.).
Camel-Carb (C.C.)
‘When trying to characterize the testing results. three predicting :
,:parameters are indicative of. the coating being tested.i These par- i
,{ameters are, the percent solids. coat weight and average particle size

e 5(of the carbonate) of an individual coating color. An effort to graph-jr

‘aically represent the data. tries to predict the general effects the



vStatistical

"”?f“independent parameters haveio the- coating properties.

'?jfsupport of the results was hin red however due to the;ghneration

7of thersmal“number of sample“points ;iSince only three possible sample N

fpoxnts fbr each»coatmng property were obtalned the pplication of
tatistical meth *ly'"neffective and there-i

‘jfore{wop{tiﬁeameptionedéjé .

_-increases, which reduces the "hiding power" of ‘the' pigment.
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fgcent solids have nearly equal posxtive effects on pick. Figure 9 shows

':}Qa definite positive correlation between particle s12e and pick sig-
;inifying that an increase in particle size yields a greater pick value

}éBy increasing'the solids content, coa‘gweight and pigment particle

lf:ize of a coating,: reater pick strength develops due to the minimi-_

i:zation of binder‘m ration and:therefbre lowering adheSive demand.”‘-

K&N Ink -

:The ink receptivzty of a coating is generally sensitiv ;to:thef~ffi

7%£bllowing factorss5i(1) The amount of adhesiv;tpresent in the coating.ff

‘“‘Excessive penetration of adhesive into the base stock during coating;ﬁt

ffshows an increase 1n ink receptivity.) ,(2) The particle size and
ff;;type of plsment j:"

ibetter 1nk receptiv1ty.) 3

(The finer\sized grades (carbonates) usually have

_;Figures 10-12 show the effect of increasing the solids content,

s,fﬂcoat weight, and”jverage particle size offthe pigmented coatings’ on’

fjif}jink receptl\rity._ Figures 1o an f,11 both exhibit negative relation- il

~fships between solidS'content ndi:t

?fThe reason being that by increasing the solids fraction’ fha”coating,‘ff

ifless water 1S available for penetration into the substrate thereby

ﬁfleaVing more adhesive in the coating layer which decreases the ink

jireceptivity. Also, an increase in coat weight will prevent adhesive .f

,?migration merely by increasing the physicaljdistance in which the S
2€adhesive particles have to travel to reach the base stock. Figure 12 ﬁﬁ



TACK)

ICK (#5

15T P

iao**f‘f"ji.~§20¢f;l1}_‘:‘_:]220 TR T e T R

160

o A T A e TR T L E I 0t Mg g T A0 il w N g TS e e e

- FIGURR 7-DEPENDANGE OF 10T PICK ON SOLIDS LSVEL ~ Sl

T o 5 1 g

:.:_gq." o




- R

300

280

 FIGURE 8-DEPENDANCE OF TGT PICK ON GOAT WEIGHT .

T T

'Toat WEIGHT <#/3z00 Sa.FT.5""



2

B L A A N o R T N AT IR TN IR, % § 20 o e T ATERTENTE T WTamawlwet Jogtan e

~ FIGURE 9-DEPENDANCE OF IGT PICK ON AVE. PARTICLE SIZE

R e e T SRl e VAR AR T AL S e

A X 70 ‘/o SOLl DS
oh * 97_ /, sou bS

N




(& BRIGHT. REDUCTION)

| N IN

8

o B

28 3

26‘ wd

2

20

oo

o TR T TS ST

* FIGURE 10-DEPENDANCE OF K&N INK ON SOLIDS LEVEL -

laa £t R e e

Sk B TR R A A R T TR AR T A AR SR A




N ING (3 BRIGHT. REDUCTION

Tzn

K

jji

%

28

2

B R T e e o e A S S

+.C:\J

><C'r
~%c:c

T e g SR e e

AT R TR T W ETRERTAT L e

- FIGURE 11-DEPENDANCE OF K&N INK ON COAT WEIGHT
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.‘2:"“._ PrO\res that there iS, 1itt1e effect of the average pa.rticle size on

..fif-f:._the ink receptivity of the nire- dn.fferent coatings. ’I'here is also _,*

. an excellent demonstration of the negative : ffect of increasmg the'ﬂ

: :'};E'_solids content on ink receptivity, greatly sigrﬁ.fying a reduction’
in binder migration.s R SRR

o 'Smoothness |

n_:f:;j;;;,“'coat weight:and average particle size on smoothness. _ Figure 13 shows

verage particle size on- th developed gloss. % Since,‘_tril‘f

follow the same trends as smoothness._‘ ‘An increase in_gloss is pro-, o

V:f‘fft}lduced by an increase in the ‘percent solids and coat weight,while an

;{v'increase :m the average particle size of carbonat 5 reduces gloss. )
It might also be noted here that gloss for all ni.ne coati.ngs was rel.

'_ ‘,'ifvf‘atively low as expected, due to the high percentage of calcium carb-

'"li',:fona.te present in the coatings."‘\
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 FIGURE 15-DEPENDANCE OF SHOOTHNESS ON AVE. PARTICLE SIZE
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CONCLUSIONS

 Ultrahigh-solid coatings-with -the®proper rheology: for use on‘a
"blade. coater-are’ possibls with-a minimum amount of blade scratch-
: ing involved.

~Binder migration :.s apparently lowered by using an. ultrahigh-

Water retention of an ultrahig“hy-'-t'soli_d‘sw coating is possible without

_the a:Ld of a hydrocolloid.
"V_‘-"There are problems in obtaining low coat weights ‘(less: than 12#/';."‘":
}3300 ftz) when using an ultra}d.gh-solids coating.

The incorporation of half the water assoc:.a.ted with the latex B

in. -the dispersion ‘of the- pigment, apparently did not decrease
“(shear) the adhesive potential of the latex.{ ]
| Ultrahigh,-solid coatings (containi.ng clay and carbonate) yield
}marw desirable i‘inished qualities such as: br:.ghtness. opaoity,

-pick strength, ink receptlvity, and smoothness. but, sustain




"SUGGESTIONS FOR FURTHER WORK

1. Experimentation with other clay ‘to carbonate-ratios and different
_latices wh:.le observing the rheological as well as finished coat-
;A'Ting properties produced.

avlz.";V:AExpanded study of :mcroased coater speeds on the rheological

_pm;!énties_of an ultralﬁ.gh-solids coating at the blade tip.
3. Attenmpt to determine- the- ;pininum amount- of drying" needed for an
.ultrahigh<solids coating as compared to-a typical commercial
coating -s0lids.
A b, ‘Study” variations necessary in the calendering operations or ultra-
high-solid coa.t.ings (containi.ng clay and carbonate) with the
purpose of improving gloss.:
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FIGURE 19-DEPENDANCE OF VISCOSITY ON PIGMENT COMPOSITION INVOLVING CAMEL-WITE
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FIGURE-22f~EXAIIPLE OF THE PROGRESSION OF HERCUIES HIGH SHEAR RHEOGRAMS
o FOR COATINGS CONTAINING DIFFERENT CLAY TO CARBONATE RATIOS
(SEE TABIE IV (p. 48) ma cURVE DESCRIPTIONS).
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Glay (parts)
'CaCO (parts)

TSPP/Caloon-T o
(25 pts/75 pts)

] Kelgin Q

.(Dow 0) ,
"Defoamer (ml)
’Water@%r?s): »

gCalculafed k
~Solids Level

" Bkfd. Vis. (cps)

Determined

TABLE II
*
COATER TRIAL COATING FORMULATIONS

Camel-Wite Camel-Tex

75 7575 75757
| .3% 0 '3;%";‘ C0.3% - 03% 0 038 o,
‘f,o 58% 0.28%8 .- - 0.68% 0.3%

latex (.us%)(mrts)’:*,’_wz 2 2 120 oz

222 2 2 2

63 48 28 63 48 26
1178 1102 968 . 1677 183

#5 spindle @100 rpn', R PR SRS SRR

L euand 70,24 80.8% 6438 70.9%
‘Solids Level,lg.51_,. L O P DR

.*All calculations based on 100 parts dry pigment. SN
**Experimentally determined values. R 8

Camel=Carb

'.iz;'

82,38

0-3% |

1696

L fiev‘i.r‘J';: ‘ ,f££l;l ﬁlfi%7;€-?V';:l,1(l°ﬂ



TABLE III

COAT WEIGHT IETERMINED BY BLADE PRESSURE VARIATION

iCarbonate Solids ‘F Blade Pressure Goat Wéight‘}ﬁﬁ
e lml- vel & .(ﬂ.m. £42)

GW o 6‘*%

Cew e

70% I

e o e

Z?gb;d;faﬁfﬂéﬁ:#sggi'

: Camel-Wi.te (c. w.) W
auCamel-Tex (CeTa).
CamelpCarb (G.C )GU”




]‘FIGURE'ZB-"HERCUIES HIGH SHEAR‘V RHEOGRAMS FOR. COATING:
o INVOLVING GAMEL-WITE IN. GOATER DEMONSTRATION
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SR 'FIGURE~24--HERCULES HIGH SHEAR' REBOGRAMS TOR, COATINGS e
i 0 TOLVING CAMEL-TEX INCOATER DEWONSTRATION
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FIGURE-Z 5~-HERCUI.ES HIGH. SHEAR RHEOGRAMS FOR COATINGS
INVOLVING CAMEL-CARB IN COA’I‘"‘R ‘DEMONSTRATION
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(cps ® 2200 rpm).
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