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PEER-REVIEWED COATING

High print gloss and high print quality
on low gloss papers provide   eye-

catching images and text on an easy-to-
read, low glare background. Low gloss
coated papers are classified as matte
paper with a 75° TAPPI gloss of 0 to 20
units and dull paper with a gloss of 20 to
40 units. These low gloss grade papers
form an important and growing segment
of coated papers.However, it has been dif-
ficult to achieve an adequate balance
between the low sheet gloss and high
print gloss and high print quality.

Technical approaches in producing
low gloss coated papers include fine pig-
ments with little or no calendering,
coarse pigments with calendering,
bimodal mixture pigment approach (1),
shrinkable binder approach through
some level of carboxylation (2) and spe-
cial finishing and calendering approach
(3). Some potential disadvantages with
these approaches are marking, print abra-
sion and especially limitation to achieve
high delta between ink and sheet gloss
(commonly known as snap).With the pig-
ment approach and the shrinkable binder
approach, it is difficult to control the sur-
face roughness and the porosity inde-
pendently. It is inherently difficult to total-
ly decouple the low ink gloss and poor
print quality from the low gloss paper.

Sheet gloss is affected by surface
roughness. Ink gloss and print quality are
affected by both the surface roughness

inevitably size or seal the base coat to
some degree, thus producing the
improved ink holdout.The pigments used
in the top coat are needed to suppress
sheet gloss development and insure ade-
quate porosity to promote ink setting.

In order to balance these competing
properties, the base coat and the top coat
formulation need to be properly
matched. FFiigguurree  11 illustrates the basic
idea of this approach. Such a structure
would be very difficult to achieve by typ-
ical coatings through the pigment or
binder variations because typical coat-
ings can not control the porosity of the
whole coating and the roughness on the
surface within 1 µm independently. This
lightweight top coat approach is similar
to that of the special finishing and calen-
dering approach (3), which generates the
controlled roughness to the top surface
by the roughness profiles on the surface
of finishing roll.

This paper presents the theoretical
base and simulations for this approach,
lab and trial results we have obtained to
date,and conclusions and further work to
make this approach practical.

THEORIES AND MECHANISM
Based on Fresnel theory (4) and the
Chinmayanandam (5) equation for rough
surfaces, Lee et al (2) have derived the
TAPPI gloss expression as

and the porosity. The surface roughness
affects the ink gloss and print quality
because the sheet roughness can be
telegraphed to the ink surface and the
ink density may not be uniform if the sur-
face roughness is similar or greater than
the ink thickness.The porosity affects the
ink gloss and print quality by controlling
the ink holdout and setting rate. High ink
holdout and low setting rate help the ink
density and leveling and therefore pro-
duce high print gloss and quality. It needs
to be balanced, however, because too
low an ink setting rate generates setoff
problems. The print ink thickness of a
printed area is typically much greater
than a micron. If we can control the sur-
face roughness to less than a micron in
the Z-direction, the roughness effect on
the ink gloss should be minimal.

The approach taken in this study is to
double-coat. The first coat (base coat)
provides a reasonably smooth surface
and porosity and the second coat (top
coat) is a very lightweight, less-than-
mono-layer coat. This second coat pro-
vides the controlled roughness to be
within less than 1 µm relative to the
smooth base coat. Such roughness is
enough to yield less than 30 units of
sheet gloss.The top coat also provides for
increased ink hold out and thus good ink
gloss development.

Both solution polymers and latex
polymers in the lightweight top coat will
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TAPPI Gloss = 100*[f(n, i)/f(1.540, i)]
*exp[-(4*π*σ*cos(i)/0.550)2]

where n is the refractive index of the
coating surface, i is the angle of incident
light, and σ is the standard deviation of
surface roughness about the mean plane
of surface while 1.540 is the refractive
index of a 100 TAPPI gloss polished
black glass surface and 0.550 µm is the

effective wave-
length of light used
in TAPPI glossme-
ter. The gloss as a
function of surface
roughness is plot-
ted in FFiigg..  22 for
three different inci-
dent angles: 60°,
75°, and 85°.

As Lee et al
have pointed out
and shown in Fig.
2, less than 0.2 µm
roughness is
enough to produce
a paper with a
TAPPI 75° gloss of
35. Our next ques-
tion is if it is possi-
ble to create such
roughness by
depositing a less-
than-mono-layer of
pigment particles
on a very smooth
surface. To answer
this question, we

generated computer simulated micro-
graphs by placing spherical particles on
a smooth surfaces with one-third of the
particle embedded beneath the surface
at different coverage. FFiigguurree  33 shows
images of selected simulations.

Based on these simulated pictures,
surface roughness as standard deviation
of surface heights are calculated and
plotted in FFiigg..  44, along with the calculat-
ed sheet gloss.

As indicated in Fig. 4, when a very
smooth surface is covered 40% to 70% by
particles with diameters equal to or
greater than 0.5 µm, 0.2 µm or greater
surface roughness can be achieved,
thereby producing a matte or dull paper
with a micro-rough, porous surface.The
rough surface layer is limited to within
the thickness of the pigment particle
size.The porosity underneath this rough
layer is controlled by the pre-coat of the
base sheet and the sizing effect of the
water soluble or latex binders from a top
coat when this light coverage pigment
layer is applied. Papers with such struc-
tures are indeed achieved by lab draw
downs and pilot trials, as shown in scan-
ning electron microscope (SEM) micro-
graphs (FFiigg..  55).

Figure 5a shows a SEM micrograph of
a base sheet, a wood-free paper coated
with ultra fine CaCO3/clay (90/10).This
base sheet is then lab coated with a for-
mulation containing about 1% alkali solu-
ble emulsion (ASE) and about 2% 0.6
micron plastic pigments, using #6 Meyer
wire wound rod. Figure 5c shows a SEM
micrograph of this lightly coated paper.
The surface is covered by the plastic pig-
ment particles at about 40% to 50% cov-
erage. In order to understand the effect
of 1% ASE in the lightweight top coat, the
1% ASE solution is coated on the same
type base sheet without any pigments
(Fig. 5b). It appears to have smoothed
and sealed the surface. The 75° gloss of
the lightly top-coated paper of Fig. 5c is
only about 5 to 10 units before calender-
ing and about 25 to 30 units after 1 NIP,
130°F, 1030 pli, and 600 ft/min soft cal-
endering.The micrograph of Fig. 5c was
taken after calendering. Based on the
micrograph, the calendering takes away
the macro-roughness of the sheets and
maintains most of the micro-roughness
from the lightly coated,partially covered,
top pigment layer.

FORMULATIONS AND TEST
METHODS

A pre-dispersed pigment or organic par-
ticle latex was first diluted to the desired
concentration with tap water, then the
rheology modifier emulsion or solution
and any other ingredients were added
while stirring to form the coating com-
position. After mixing all of the ingredi-
ents, we adjusted the coating composi-
tion to a pH of 8.5 to 9 with aqueous
ammonium hydroxide (28 weight 
percent).

We applied each coating composition
to a number of pre-coated paper sheets
(9 in by 12 in). The composition was
drawn down by hand onto the paper
sheet using a #4, #5, or #6 Meyer wire-
wound rod. Due to the low solids con-
tent of the coating composition, the coat
weight was too low for us to measure
accurately. The estimated coat weights
were usually less than 1.5g/m2 and typi-
cally less than 1.0g/m2. Each coated
paper sheet was oven dried at 80°C for 1
min and then conditioned overnight at
about 22°C and 50% humidity.

The sheets were calendered at equal
and/or different conditions to produce a
constant sheet gloss. Before and after cal-
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endering, sheets
were evaluated for
various properties.

Sheet gloss and
print gloss were
measured at a 75°
angle using a
Technidyne T480
G l o s s m e t e r
(Technidyne, New
Albany, Indiana,
USA). The test
method for meas-
uring gloss was
TAPPI Test Method
T-480 published 
in "TAPPI Test
Methods 1994-
1995" by TAPPI
PRESS (Atlanta,
Georgia).

Delta gloss—the difference in gloss
between a printed and unprinted area of
a substrate—was determined by first cut-
ting coated, calendered sheets into 4.7
cm by 23 cm strips. We measured sheet
gloss for each strip at five points along
each strip. The entire surface of each
strip was then printed with a black, heat-
set ink using a Prufbau Printer (Prufbau,
Munich,Germany) at a print speed of 0.5
m/s.Pressure on the form roll was 800 N,
ink volume was 0.15 mL, ink distribution
time on the blanket roll was 45 s, and ink
distribution time on the form roll was 15
s.After printing, the strips were dried for
2 min on a metal drum heated to about
50°C. We then conditioned the printed
strips overnight at about 22°C and 50%
humidity.The gloss for each printed strip
was measured the same way as for the

strip before printing. We calculated the
delta gloss by subtracting the averaged
sheet gloss of the strips before printing
from the averaged print gloss of the
printed strips.

We measured smoothness with a
Parker Print-SURF Roughness Tester
(Model No. ME-90) made by Messmer
Instruments, Ltd.We selected five sheets
and measured the surface roughness at
four different points on each sheet.The
averaged value of surface roughness for
the 20 points was reported as the
smoothness value.

The viscosity of the coating composi-
tions was measured using a Brookfield
LVF viscometer, Spindle 3, at 60 rpm.The
viscosity of the compositions ranged
from 700 to about 2000 cP.

a. 30% a. 40%

a. 50% a. 60%

0.5 microns

5. Micrographs of coating surfaces (a).

All mineral coated base sheet-sample

1 of Table I, (b) example (a) coated

with 1% ASE emulsion-sample 2 of

Table I, and (c) example (a) coated

with 1% ASE emulsion and 2% 0.6 µm

plastic pigment-sample 5 of Table I. 
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4. Calculated surface roughness as a function of coverage

for a smooth surface covered by a less-than-mono-layer of

0.5 µm pigments. 

RESULTS AND DISCUSSION
UUssiinngg  ppllaassttiicc  ppiiggmmeennttss

TTaabbllee  II shows the coating compositions
for the aqueous top coat compositions of
samples 1-6. TTaabbllee  IIII lists properties
before calendering for the coated sheets
of samples 1-6.

All of the formulations have the same
rheology modifier concentration (1%)
and different levels of the organic parti-
cle pigment (from 0.5% to 4%).The total
solids content ranges from 1% to 5%.The
1% of the ASE rheology modifier provides
adequate viscosity for the composition
during coating and adequate binding
strength in the dry state. Compositions

3. Computer simulated micrographs of perfect smooth surfaces covered with

0.500 µm size particles at 30%, 40%, 50%, and 60% coverage. Hexagonal close

packing is defined as 100% coverage. 
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coated in that way reduce the sheet gloss significantly without
increasing the surface roughness for printing or altering other
properties such as brightness and opacity.At the 0.5% pigment
level, the gloss reduction is already significant and it is only
slightly better at higher levels.

TTaabbllee  IIIIII lists the properties after calendering for the coated
sheets of samples 1-6.The sheets were calendared to a targeted
gloss of 30%.

Compared to the control without any top coat (sample 1) and
the control coated only with the rheology modifier ASE (sample
2), the sheets of samples 3-6 require more severe calender con-
ditions to achieve the targeted gloss.Therefore, they provide a
low gloss, but nonetheless smooth surface for printing.The delta
gloss for the sheets of samples 3-6 is improved by about 11 to 17
units over the control without any top coat (sample 1).

TTaabbllee  IIVV lists the properties for the coated sheets of samples
1-6 calendered under the same conditions (20 psi, 130°F, and
600 ft/min).

Under the same calender conditions noted for Table IV, the
delta gloss for the sheets of samples 3-6 is improved by about 14
to 18 units over the control without any top coat.

The extreme resistance to glossing of such papers on 
calendering is well-illustrated by both Table III through different
calendering conditions for the same targeted gloss and by Table
IV through different gloss results under the same calendering
condition.

UUssiinngg  mmiinneerraall  ppiiggmmeennttss
This lightweight top coat approach not only works with special
plastic pigments, but also with mineral pigments.

TTaabbllee  VV gives the coating compositions for the aqueous top
coat compositions of samples 1-7 using mineral pigments.The
high level of mineral pigments used, relative to the plastic pig-
ments shown, is mainly due to the density difference. In this set
of experiments, control 1 serves as the "dull" control.The light-
weight coating is applied to control 2, a 60 gloss grade of paper.

TTaabbllee  VVII shows various properties after calendering under
the same condition as Table IV for the coated sheets of samples
1-7. Note the dramatic decrease in sheet gloss brought about by
the light coating.The delta gloss for the sheets of samples 3-7 is
improved by about 15 to 25 units over the control without any
top coat.

One interesting difference we noted for this approach is that
the plastic pigments are deposited on the base sheet as discrete
particles while the mineral pigments are deposited as clusters of
particles.This is clearly seen in the SEM micrograph of FFiigg..  66.
Due to the cluster formation, the particle size requirement to
generate a low gloss surface for mineral pigments is less impor-
tant than for plastic pigments. Otherwise, we observed no other
difference between mineral and plastic pigments.

SURFACE STRENGTH AND 
BURNISH RESISTANCE

We conducted a pilot trial with this approach. TTaabbllee  VVIIII lists the
base coat and the top coat formulations and the corresponding
results are listed in TTaabblleess  VVIIIIII  aanndd  IIXX.

Samples 1 and 2 in Tables VIII and IX are the controls with
only a single conventional coat. The low solids top coat was
applied to the control 2 paper with three different blade load-
ings. Sample 3 was coated with the lowest blade pressure and

II. Properties before calendering for the coated sheets of

Samples 1 - 6.  As shown in the table, the aqueous top

coat compositions with proper amount of pigment and

rheology modifier reduce the sheet gloss significantly

without increasing the surface roughness for printing or

altering other properties such as brightness and opacity.

BRIGHT- SHEET SMOOTH-
NESS, OPACITY, GLOSS, NESS,

EXAMPLE % % % µm

1* 84.0 92.3 15.7 4.10
2 83.0 92.4 19.9 4.33
3 83.3 92.3 6.5 4.24
4 83.6 92.5 5.2 4.09
5 83.7 92.5 4.7 4.06
6 83.7 92.6 4.2 4.04

*Control without any top coat.

III. Properties after calendering to a targeted gloss of 30%

for the coated sheets of Samples 1 - 6.  Sheets coated with

formulations 3- 6 are extremely resistant to sheet gloss

development. They require more severe calender  condi-

tions to achieve the targeted gloss and provide a low gloss

but nonetheless smooth surface for printing. Therefore, the

print gloss and the snap are improved significantly.

SHEET PRINT CHANGE
SAMPLE GLOSS1, GLOSS, DELTA IN DELTA

ID % % GLOSS GLOSS2

1* 30.74 58.0 27.2 —
2 31.72 57.5 25.8 -1.4
3 29.34 67.6 38.2 11.0
4 29.88 69.6 39.7 12.5
5 29.96 70.1 40.1 12.9
6 30.10 74.6 44.5 17.3

* Control without any top coat; 1 Sample 1 was calendered at 30 psi,
130°F, and 600 ft/min, one nip; sample 2 was calendered at 10 psi, 130°F,
and 600 ft/min, one nip; and samples 3-6 were calendered at 30 psi,
130°F, and 600 ft/min, four nips; 2 Change in delta gloss = (delta gloss of
sample n (n = 2, 3, 4, 5, or 6)) minus (delta gloss of sample 1).

I. Coating formulations for the aqueous top coat composi-

tions of samples 1 to 6 using plastic pigments.

Formulation 1 is just tap water as a control. Formulations

2 to 6 are compositions with 0 to 4% pigment loading, but

fixed amount of rheology modifier.

MODIFIER2

RHEOLOGY,
SAMPLE PIGMENT1, Parts per TOTAL SOLIDS,

ID Parts 100 pigment % by wt.

1* N/A N/A N/A
2 N/A Note3 1.00
3 100 200 1.50
4 100 100 2.00
5 100 50 3.00
6 100 25 5.00

* Control without any top coat; 1 Plastic pigment.; 2 Alkali soluble 
emulsion (ASE).; 3 No pigment in this formulation.
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therefore has the highest coat weight
Sample 4 was coated with medium blade
pressure and has medium coat weight.

Sample 5 was coated with the highest
blade pressure and has the lowest coat
weight.We estimated the coat weight of

V. Coating formulations for the aqueous top coat compositions of samples 1 to

7 using mineral pigments.  Formulations 1 and 2 are controls without top

coats. Formulations 3 to 7 are compositions with different pigment and rheolo-

gy modifier loading.

RHEOLOGY RHEOLOGY
SAMPLE PIGMENT***, MODIFIER 1, MODIFIER 2, TOTAL SOLIDS

ID % by wt. % by wt. % by wt. % by wt.

1* N/A N/A N/A N/A
2** N/A N/A N/A N/A
3 100 20 24 8.00
4 100 10 12 16.00
5 100 5 6 24.00
6 100 20 24 12.00
7 100 20 24 10.00

* Control 1 without any top coat; ** Control 2 without any top coat; *** Ultrafine calcium carbonate.

IV. Properties for the coated sheets of Samples 1-6 calendered under the con-

stant  conditions (20psi, 1300F and 600fpm).

SHEET PRINT CHANGE
SAMPLE SMOOTHNESS, GLOSS, GLOSS, DELTA IN DELTA

ID microns % % GLOSS GLOSS1

1* 2.19 29.4 57.2 27.8 ---
2 2.06 35.1 62.2 27.0 -0.8
3 2.04 21.8 63.7 41.9 14.1
4 1.92 19.5 63.8 44.3 16.5
5 1.89 19.5 64.5 45.0 17.2
6 1.86 19.9 66.1 46.2 18.4

* Control without any top coat. 1 Change in delta gloss = (delta gloss of example n (n = 2, 3, 4, 5, or 
6)) minus (delta gloss of example 1).

6. Micrograph of a coating surface-

sample 3 of Table V, which is double-

coated with a typical base coat and a

special low solid, light weight top

coat. The top coat formulation has

2.44% ASE type rheology modifiers

and 5.56% ultra fine calcium carbon-

ate pigments.

VII. Base coat and top coat formulations for a pilot trial.VII. 

BASECOAT TOPCOAT
Wt. % 100 Wt. % 100 based

INGREDIENTS based on parts of pigment based on parts of pigment

Ultra fine CaCO3 90 100
#1 clay 10 —
CMC 0.5 —
Latex binder 12 —
ASE type rheology — 44

modifier
pH 8.5 8.5
solids content, % 67.0 8.0

the topcoat for all three samples to be
between 0.5 and 1.5 g/m2.

The results in Table VIII show that the
lightweight top coat has significantly
suppressed the sheet gloss and it did not
increase the print roughness. Instead, it
made the sheet smoother for print and
increased the print gloss.As the coverage
of the lightweight top coat increased, the
delta gloss improvement also increased
compared with the control. The depres-
sion of sheet gloss and elevation of print
gloss both contributed to delta gloss
improvement.

Table IX lists the IGT dry-pick
strength and the 60 s setoff measured by
brightness. The pick strength with the
lightweight top coat is higher than the
controls and it increases as the blade
pressure decreases, or presumably the
coat weight increases. This less-than-
mono-layer, lightweight top coat seems
well adhered to the base coat. A simple
fingernail-burnishing test of these sam-
ples also revealed that the lightweight
top coat layer has equal or better burnish
resistance compared to the controls.The
resistance to gloss development on cal-
endering, the resistance to burnishing,
and the good pick strength are all consis-
tent with each other.

We measured setoff by brightness—
high brightness is better, indicating less
setoff. The sizing effect of the solution
polymer in the top coat on the base coat
reduces the porosity and therefore,as the
blade pressure decreases or the coat
weight increases, the setoff gets worse.
Close examination of the top coated
sheet also revealed some mottling caused

VI. Properties for the coated sheets of Samples 1 - 7 after calendering. The

delta gloss for the sheets of Samples 3 - 7 is improved significantly, comparing

to  the control without any top coat.

SMOOTH- CHANGE
SAMPLE NESS, SHEET PRINT DELTA IN DELTA

ID µm. GLOSS,% GLOSS, % GLOSS GLOSS***
1* 2.24 37.8 72.9 35.1 —
2** 1.64 60.0 85.8 25.8 —
3 1.75 31.3 87.5 56.2 21.1
4 1.72 26.0 86.2 60.2 25.2
5 1.67 31.1 82.2 51.1 16.0
6 1.69 30.2 86.3 56.1 21.0
7 1.57 30.5 86.9 56.5 21.4

* Control 1 without any top coat; ** Control without any top coat; *** Change in delta gloss = 
(delta gloss of sample n (n = 3, 4, 5, 6, or 7)) minus (delta gloss of sample 1).
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VIII. Sheet and print properties for the trial samples using the formulations given in table 7. Samples 1 and 2 are the con-

trols with only the base coat.  Sample 1 was not calendered while sample 2 is calendered.  Samples 3 to 5 are double

coated with a conventional base coat and a low solid light weight topcoat.  The difference among samples 3 to 5 is the

top coating blade pressure.

SAMPLE SMOOTHNESS, SHEET PRINT CHANGE IN
ID DESCRIPTION µm GLOSS, % GLOSS, % DELTA GLOSS DELTA GLOSS*

1 Control 1 2.80 37.61 70.33 32.72 —
2 Control 2 2.11 50.66 78.16 27.50 —
3 Lightweight top coated 1.93 27.11 79.87 52.77 20.05

low blade pressure
4 Lightweight top coated 1.92 38.55 81.09 42.54 9.82

medium blade pressure
5 Lightweight top coated 1.84 41.45 81.07 39.62 6.90

high blade pressure
* Change in delta gloss = (delta gloss of sample n (n = 3, 4, and 5) minus (delta gloss of sample 1).

SAMPLE SETOFF BY 
ID DESCRIPTION IGT DRY-PICK BRIGHTNESS, 60 s
1 Control 1 166 87.68
2 Control 2 163 86.44
3 Lightweight top coated

low blade pressure 201 50.94
4 Lightweight top coate

medium blade pressure 170 70.18
5 Lightweight top coate

high blade pressure 169 75.42

by the top coat. Setoff and mottling need
to be improved to make the approach
practical. Nonetheless, this work offers a
base for a brand new approach to making
coated matte and dull paper.

CONCLUSIONS AND
RECOMMENDATIONS

We have demonstrated that when a con-
trolled layer of certain size pigment par-
ticles or particle clusters is deposited on
a well pre-coated paper via a low solids,
lightweight top coat, a low gloss paper
with high print delta gloss is produced.
The porosity and surface roughness of
such papers are controlled by the selec-
tion of pigments used in the lightweight
top coat as well as the amount of light-
weight top coat applied. The porosity
and smoothness underneath this thin
layer is controlled by the conventional
coating of the base sheet and any sizing
effect the lightweight top coat may gen-
erate.The papers with this structure are
very resistance to gloss development on
calendering and exhibit significantly
improved smoothness for printing.

This study has only demonstrated the
basic principles of a totally new
approach to produce matte and dull
papers with high print gloss and quality.
The balance of different print properties
and printability still needs to be
improved via the refinement of the base
sheet character and the components and
solids level of the lightweight top coat
formulation. TJ
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APPENDIX 
LLiisstt  ooff  mmaatteerriiaallss

The pigments, binders, and rheology
modifiers presented in this paper are
described below.

Pigments:
Plastic pigments—polymer particles with
a morphology (particles comprising at
least one polymer core phase containing
at least one void, at least one polymer
shell phase at least partially surrounding
the core, and at least one channel con-
necting the void in the core to the exte-
rior of the particle) and composition
defined in U.S. Patent No. 5,510,422 and
European Published Patent Application
No. 0 842 992 A2.

Mineral pigments—Hydrocarb® HG
Slurry with 75% solids, 92 brightness,
0.35 microns median particle size, and
99% particle size smaller than 2 microns
from OMYA, Inc.

Binders:
RHOPLEX® B-15—acrylic emulsion, 46%
solids and -4°C glass transition tempera-
ture from Rohm and Haas Company.

CP 620NA—modified styrene butadi-
ene latex, 50% solid, 15°C minimum film
formation temperature, and 0.175
microns particle size from Dow
Chemical Company.

IX. Pick strength and ink  setoff properties for the trial samples using the for-

mulations given in table 7. The Pick strength with the light weight top coat is

higher than the controls and also gets higher as the blade pressure decreases

or presumably the coat weight increases. This light weight top coat seems well

adhere to the base coat. The sizing effect of the solution polymer in the top-

coat to the base coat reduced the porosity and therefore, as the blade pressure

decreases or the coat weight increases, the setoff gets worse.

http://www.tappi.org/index.asp?rc=1&pid=5231&ch=1&ip=


VOL. 2: NO. 5  TTAAPPPPII  JJOOUURRNNAALL 31

COATING

Rheology modifiers:
Acrysol® ASE-60—crosslinked alkali
swellable acrylic emulsion copolymer
with 28% solids. When the emulsion is
diluted with water and neutralized
with a base, each latex particle swells
and/or dissolves.The emulsion clarifies
under these conditions, becomes high-
ly viscous, and provides rheological
properties.

Acrysol® ASE-75—Non-crosslinked
alkali soluble acrylic emulsion copoly-
mer with 40% solids. When the emul-
sion is diluted with water and neutral-
ized with a base, each latex particle
swells and/or dissolves. The emulsion
clarifies under these conditions,
becomes highly viscous, and provides
rheological properties.
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INSIGHTS FROM THE AUTHORS
We chose this topic for our research because we felt that it targeted an
unmet market need. There has been ongoing work for decades to
achieve high print gloss on matte and dull papers.  This technology takes
a large step towards meeting that need.  A patent is pending for the tech-
niques described in our paper, so it is a novel approach.

We feel that this technology could result in a new grade of paper—one
which meets an unmet market need and adds value to low gloss grades
of paper. This technology is in the early
stages of commercial development
and the next step will involve full scale
mill trials, followed by marketing intro-
duction.

Fu and Brown are with Rohm and Hass Co.,
727 Norristown Road, Spring House, PA
19477. Email Fu at zfu@rohmhaas.com or
Brown at jtb@rohmhaas.com. Fu Brown
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