Microparticle Retention

A practical view of a microparticle
system in supercalendered paper
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ABSTRACT: This paper will outline the advantages of running a
polymer/bentonite microparticle system on a 400 tons/day twin-wire
paper machine making supercalendered printing paper. Prior to
running the multi-component microparticle system, a single nonionic
polymer system had been run with varying degrees of success. The
current microparticle system uses three components comprised of a
poly-DADMAC coagulant, a cationic polyacrylamide, and a
modified bentonite clay. As a result, considerable improvements in
performance, efficiency, and controllability bave been obtained. This
paper outlines the advaniages of the system regarding first-pass
retention, drainage, paper machine runnability and paper qualiy
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water removal.

hortly after the acquisition of our

mill from Abitibi-Price in June
1984, the newly formed company, St.
Marys Paper Inc., began the first
phase of a 23 million improvement
praject. The plan was to convert pro-
duction of the three existing paper
machines from MF specialties, for
which there was a limited future, to
kaolin-filled uncoated groundwood
specialty papers. At that time, the mill
had a capacity of approximately
109,000 tons/year; the newest machine
had started up in 1918, Part of the

second phase of the improvement
project was the installation of two su-
percalenders and one winder, allow-
ing production of supercalendered
papers on PM3 and PM4. A third ma-
chine was to continue making MF ka-
olin-filled paper. In 1985, St. Marys
Paper Inc. began producing SCB pa-
per at 82,000 tons/year. The company
was probably the first mill in North
America to use the SCB designation
of SC grades. This SC grade has a 9-
15% ash content.
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Marie, ON, Canada, P6A 5P4. Ford is product manager of the Hydrocol system at Allied
Colloids Inc., Box 820, Suffolk, VA, 23439-0820. Cauley is product manager of hewsprint
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Paper machine expansion
project: the new PM5

In 1987, the mill was running well
enough for management to consider
forther expansion to increase produc-
tion capacity. After much consider-
ation, St. Marys chose to build a new
twin-wire machine, PM5, that trimmed
at 4.67 m (184 in.). Two supercalend-
ers and another winder, as well as
additional groundwood capacity, would
also he installed. The width capability
of PM5 was chosen so the existing
supercalenders and winder could be
retained. St. Marys realized the po-
tential demand for its product within
the expanding SC market and wanted
a machine fast enough to serve that
demand. The mill also wanted a ma-
chine capable of producing SCA
grades, should they choose to enter
that market.

The new PM5 was designed to be
the world’s fastest SC paper machine,
with a design speed of 1200 m/min
(4000 ft/min). It was the first machine
installed in Canada built specifically
to produce SC grades of paper. The
machine was designed to run with a
furnish consisting of 68% stone
groundwood, 20% semi-bleached kraft,
and 12% kaolin. The machine oper-
ates in the basis weight range of 42 g/
m? to 60 g/m? (2840 /3300 ft?). Tar-
get production on startup was 375 met-
ric tons/day (413 tons/day).

Retention aid system on startup

The incumbent retention aid supplier
was involved in the startup and suc-
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cessfully used a nonionic polyacrylam-
ide retention aid system; the system is
specifically designed for filled and
unfilled newsprint-type groundwood
stocks. The three existing mill ma-
chines were already using this product
for MF kaolin-filled papers and SCB
paper production.

Retention of filler with the single-
component polymer system was ad-
equate for the relatively low sheet ash
levels required for the SCB and MF
papers. When increased filler levels
were used to make a trial order of
20%+ SCA paper, a significant drop in
filler retention was experienced. Tray
water solids rose to a very high and
unacceptable level, in excess of 0.6%.

Stock dewatering characteristics were
of some concern on this machine. To en-
able it to produce acceptable paper, the
speed was restricted to 3200 ft/min. The
machine also experienced a runnability
problem, which was believed to be caused
by porosity. Severe sheet blowing in the
dryers caused the sheet to move from
side to side, producing an uneven reel.
Air bubbles would also tend to form on
the reel, which would result in wrinkles
and edge cracks. The moisture profile
after the press section was also some-
what uneven.

After two years of operation, we
began investigating alternative types
of retention aid systems that would
improve filler retention, particularly
at the higher levels required for the
SCA grades. Other quality and
runnability issues were also addressed.
Several different systems were con-
sidered, and a substantial amount of
preliminary work was conducted by
several suppliers. In the end, the
microparticle system was chosen to
provide the desired improvements.

Selection of the new
microparticle retention

aid system

The present retention aid supplier had
run a trial with its polymer/bentonite
dual-component microparticle system

on one of our other machines and had
seen considerable improvements in
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1. First-pass retention, single polymer vs. microparticle system, January—June 1991
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2. Headbox and tray water solids, single polymer vs. microparticle system, January—June 1991
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retention and drainage. However, the
system’s effect on sheet porosity made
it unacceptable for the grade of paper
made on that machine. The supplier
and a consultant both reported posi-
tive effects the polymer/bentonite
microparticle system can have on filler
retention and runnability, based on
similar machines in Seandinavia and
Finland making groundwood contain-
ing kaolin-filled papers. Similar results
were predicted for St. Marys’ PM5.

After some discussion, we investi-
gated running a trial with the
microparticle system on PM5. A labo-
ratory survey was conducted to select
the polymer or polymers most suitable
for optimum performance of the sys-
tem for PM5 and its SCA and SCB
furnish characteristics. As a result of
this survey, the microparticle system
was run in the following manner.

A poly-DADMAC-type cationic co-
agulant with a higher-than-normal

molecular weight was recommended
{0 be added to the inlet of the machine
chest. The purpose of this polymer is
to shift the charge of the system to
make the stock less anionic and there-
fore bring it closer to the isoelectric
point. By doing this, the polymer effi-
ciency of the microparticle system
would be significantly improved.

Arelatively low cationically charged,
high-molecular-weight polyacrylamide
was selected as the first component for
the mieroparticle system. This prod-
uct was added to the thin stock on the
inlet side of the primary pressure
screen. By adding the polymer in this
position, sufficient mixing and shear is
available to “deflocculate” the thin
stock and condition it to react in a pre-
dictable way with the bentonite.

The modified, hydrated bentonite is
added as a dilute slurry (0.5%) to the
outlet of the primary pressure screen.
This microparticle component of the



3. First-pass ash retention, single polymer vs. microparticle system, January—June 1991
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4. High-speed twin-wire SCA machine press moisture, single polymer vs. microparticle

system, % dryness front to back
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1. Break frequency before and after installing
microparticle system on PM 5 in April 1991

1991 Break frequency,
month breaks/day
January 3.0
February 4.6
March 4.0
April 6.2
{Conversion
started mid-
April 1991)
May 3.7
June 4.1
July 2.0
August 2.4
September 25
October 2.0
November 2.1
December 24

system reacts with the “coagulated”
filler, fines, and fiber surfaces to give
the microparticle flocculation charac-
teristic of the process.

Results of using a microparticle
system on PM5

Improved retention

Comparing a period of just over three
months before converting to the
microparticle system, to three months
after starting the system, the average
first-pass retention increased by approxi-
mately 6.7%, ie., from 47.5% to 54.2%
(Fig. 1). The standard deviation was re-
duced from 4.285 to 3.939. This was ac-
complished by a decrease in headbox
solids from 1.0% to 0.91% (a 9.0% reduc-
tion) and a corresponding decrease in

tray water solids from 0.52% to 0.42% (a
192% reduction) (Fig. 2).

First-pass ash retention was also
inereased by approximately 3.6% (i.e.,
from 54.5% to 58.1%), with a corre-
sponding reduction in standard devia-
tion from 3.605 to 3.245 (F'ig. 3).

Reduction of the ash in the tray
water and the subsequent increase in
first-pass ash retention resulted in less
loss of filler to the sewer. A reduction
in the load to the effluent plant can be
beneficial from an environmental as
well as economic point of view.

Improved dewatering

The increase in dewatering was caused
by a reduction in moisture content af-
ter the press section of approximately
1.4%. Not only was the moisture con-
tent reduced, but the cross-machine
moisture profile was also improved
(Fig. 4). This was thought to be as a
result of the alterations made in addi-
tion sequence of the polymers and ben-
tonite required for the microparticle
system. The reduction in moistuire en-
tering the dryer section was a major
factor in allowing the machine speed
to be increased from approximately
3200 ft/min (running with the single-
polymer system) to 3600ft/min. Other
considerations have limited the speed
increase, although paper was made
successfully at 3700 ft/min with the
new system. The reduction in steam
pressures in the drying section will
also allow future speed increases
should circumstances permit.

Improved runnability

It is difficult to determine the exact
criteria for runnability improvements;
they cover a number of stability or
machine-related topics. However, the
evidence suggests areduction in break
frequency as shown in Table I. Some
adjustments were made on the ma-
chine at the start of the trial, and its
operation improved considerably.

Porosity

Initially, an increase in MF porosity
was a concern. However, the more open
sheet apparently helped with the de-
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watering and drying; it also helped
eliminate the sheet blowing problem
in the dryer and the air bubbles in the
reel. Edge cracks and wrinkles were
also greatly reduced.

Initially, the MF porosity increased
significantly, rising from 200 to an av-
erage of approximately 230, with some
results as high as 300 (Parker
Printsurf). However, the supercalen-
dered porosity changed only very
slightly from a monthly average of
25.3 for March to 26.7 for June 1991.
The porosity has since been within
specification. Although some early ink
smears indicated some increase in
show-through, no problems were re-
ported from the press rooms.

It has been reported that paper-
making stock treated with the poly-
mer/bentonite microparticle system
derives its excellent retention and de-
watering characteristics from the
“supercoagulation” of colloidal, filler,
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and fines particles present in the wa-
ter phase. These are then retained on
the long fiber fraction by the action of
the bentonite on the charged particles
and fiber surfaces. Very little material
is left completely free as colloidal or
small particles. The interstices in the
sheet are left open to aid the easy
removal of water during free drain-
age, vacuum-assisted dewatering, and
pressing. There may be some help dur-
ing the drying process as well. This
characteristic may also slightly in-
crease the porosity of the sheet. Ad-
justing refining and the sheet-forming
process can usually return the poros-
ity of the sheet to its normal value.

Conclusion

The polymer/bentonite microparticle
retention aid/dewatering system has
helped St. Marys Paper Inc. improve
its range of SCA and SCB printing

grades. Since changing to the micro-
particle retention aid system, St.
Marys has increased the level of filler
clay in the sheet and, as a result, sig-
nificantly increased the gloss and
smoothness of its SCA product. Fur-
thermore, the company has the ability
to increase machine speed without
dryer limitations.
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in extended pump life. Pumps, power
end, and all parts are fully interchange-
able with Goulds Model 3196.

Circle 1065 on the Reader Service Card.

Face seals

Rexnord-Seal Operations—Brochure
provides information on the Cartriseal®
brand mechanical face seals in both
simple language and engineering terms.
The Cartriseal is available in both stan-
dard and custom sizes, making it suit-
able for both OEM and replacement
applications in liquid-handling machin-
ery, rotary joints, dryers, mixers, gear-
boxes, small pumps, motors, and other
rotating equipment.

Circle 166 on the Reader Service Card.

Surge hoppers

Superior Equipment—Literature de-
tails the company’s Portable Surge
Hoppers, which are used to feed or
store, or both, bulk materials in heavy-

duty operations. The units are com-
pletely portable with conveyor, feeder,
and gate options. They are available in
36-in. and 42-in. belt widths to suit the
needs of the end user.

circle 107 on the Reader Service Card.

Gear pumps

Northern Pump Division of McNally
Industries, Inc.—Brochure describes
the company’s line of positive displace-
ment gear pumps. Included in the lit-
erature are product photography,
descriptive copy and product informa-
tion, cutaway drawings, formulas,
power curves, conversion tables, dimen-
sional data, temperature, and pump se-
lection criteria.

Circle 168 on the Reader Service Card.

Pipelines
Insituform Technologies, Inc.—Bro-

chure and engineering design guide
detail the NuPipe fold-and-formed tech-

nology for trenchless pipeline recon-
struction. The NuPipe method recon-
structs deteriorating underground
pipelines without excavation. NuPipe is
a strong, jointless PVC pipe which is
corrosion-resistant and does not have
to depend on the existing pipe for struc-
tural support.

Circle 109 on the Reader Service Card.

Ceramic tip blades

BTG Inc.—Brochure describes the
Duroblade® line of ceramic tip blades,
from the traditional coating blade via
the creping doctor to cleaning blades.
This brochure is available in English,
German, French, Italian, Spanish, Por-
tuguese, Swedish, and Finnish.

Circle 170 on the Reader Service Card.
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